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Abstract 

 

This thesis seeks to shed a new light on the macroeconomic and financial effects of China’s 

monetary policy and Japan’s unconventional monetary policy by means of multi-equation time 

series models. It consists of four empirical chapters. The specific econometric techniques 

employed in this thesis include a factor-augmented vector autoregressive model (FAVAR), a 

Markov switching vector autoregressive model (MS-VAR), and a Markov switching structural 

factor-augmented vector autoregressive model (MS-SFAVAR). The formulation of these models 

is dictated by the research aims and objectives. 

The first empirical chapter studies the effects of China’s monetary policy has positive and 

significant effects on the economy. Using the FAVAR model, this chapter documents that the 

effectiveness of China’s monetary policy is limited to the quantity-based direct monetary 

instruments. More specifically, the quantity-based direct monetary instruments have positive and 

significant effects on the economy and the price level in China. By contrast, the effects of the 

price-based indirect monetary instruments are generally insignificant. Turning to the stock market, 

the second empirical chapter employs the MS-VAR model to show that China’s monetary policy 

has asymmetric effects on the stock market in a bull market and in a bear market. The effects of 

China’s monetary policy on the stock market in a bull market are stronger than in a bear market. 

The third empirical chapter investigates the effects of China’s monetary policy on the tourism 

market. In this empirical chapter, I firstly outline a framework to analyse the effects of monetary 

policy on the tourism market. The results indicate that money supply, exchange rate, and other 

assets exert negative and significant effects on the China’s tourism market. Turning to the Japan’s 

unconventional monetary policy, the fourth empirical chapter identifies periods in which monetary 

policy was effective and periods in which it failed. In the “effective” period, Japan’s unconventional 

monetary policy exerts positive and significant effects on the economy and the price level. In the 

“failure” period, Japan’s unconventional monetary policy has positive and significant effects on 

the financial market, the economy and the price level. 

In general, my research findings highlight positive and significant effects of China’s monetary 

policy on the economy. Considering the characteristics of China’s economic transformation, the 

effectiveness of monetary policy is also limited by a number of factors, such as the low levels of 

ownership marketization. The thesis also looks at how the economy responds to monetary policy 

with a particular emphasis on the stock market and the tourism market. In this regard, the 
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effectiveness of China’s monetary policy is confirmed also for these sectors.  Moreover, this thesis 

quantifies the macroeconomic and financial effects of three rounds of unconventional monetary 

policy in Japan. 
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Executive Summary 

 

This thesis endeavours to shed light on the economic and financial effects of monetary policy in 

China and Japan.  

At the core of this thesis is to discuss the effects of China’s monetary policy on the economy, the 

stock market and the tourism market. After the 1978’s economic transformation, China’s economy 

has been growing fast. The China’s economic development model has evolved from the 

government-administered to the market-oriented economy. In this process, China’s monetary 

policy has played an important role in the economic development of China. Since the 1998’s 

reform of China’s monetary policy, the People’s Bank of China has frequently used both quantity-

based direct and price-based indirect monetary instruments, albeit with a varying degree of 

effectiveness. The first empirical chapter employs a factor-augmented vector autoregression 

(FAVAR) model to study the effectiveness of China’s monetary policy on the economy.  The 

results show that China’s monetary policy has generally significant and positive effects on China’s 

economy from January 2002 to December 2016. However, the effectiveness of China’s monetary 

policy is confined to the quantity-based direct monetary instruments. The price-based indirect 

monetary instruments have an insignificant effect on the economy and the price level. After the 

2008 financial crisis, the effects of the quantity-based direct monetary instruments on China’s 

economy have strengthened. This thesis further investigates the effects of China’s monetary policy 

on the stock market and the tourism market. Considering the characteristics of China’s stock 

market, the second empirical chapter employs a Markov switching vector auto-regression (MS-

VAR) model to examine the effects of China’s monetary policy on the stock market. The results 

show that the quantity-based direct monetary instrument and the price-based indirect monetary 

instrument have asymmetric effects on the stock market in a bull market and a bear market. In 

particular, the effects of the quantity-based direct monetary instrument and the price-based indirect 

monetary instrument have stronger financial effects in a bull market than in a bear market. The 

third empirical chapter outlines a framework to analyse the effects of monetary policy on the 

macroeconomy and the tourism market. Using four transmission channels of monetary policy, 

results indicate that money supply, exchange rate, and other assets have negative and significant 

effects on the China’s tourism market. 

Monetary policy has undergone different changes in China and in Japan. The bubble’s burst in the 

financial market has led Japan’s economy into a prolonged recession. The effectiveness of 
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conventional monetary policy in Japan to stimulate economic recovery has weakened over time. 

Indeed, the Bank of Japan has issued three rounds of economic stimulus since March 2001. In 

particular, the fourth empirical chapter combines a structural factor-augmented vector auto-

regression model with a Markov switching model to investigate the financial and macroeconomic 

effects of Japan’s unconventional monetary policy. Concretely, this study estimates the financial 

and macroeconomic effects of Japan’s unconventional monetary policy from March 2001 to 

December 2015. Two monetary policy regimes in Japan can be identified, the “effective” period 

and the “failure” period. The results show that Japan’s unconventional monetary policy has a 

positive and significant effect on the economy and price level. However, the Japan’s 

unconventional monetary policy does not seem to influence the real estate market in Japan.  
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Chapter 1.  Introduction 

 

1.1 Preface 

 

Monetary policy is an important and continuously expanding research topic in the 

macroeconomics (Barro &Gordon, 1983; Christiano et al. 1998; Bain & Howells, 2003). A large 

body of empirical and theoretical research highlights the importance of monetary policy in the 

dynamics of key nominal macroeconomic variables (Bernard, 2004). Monetary policy has also been 

demonstrated to exert positive effects on the real macroeconomic objectives, such as real output, 

employment, and real GDP growth (Blanchard, 1990). Monetary policy is one of the most 

important tools that the central banks have used to exert sustainable influences on the economy 

over time. Clarida et al. (1999) assert that both developed economies and emerging economies use 

different transmission mechanisms of monetary policy to stimulate and stabilise economic growth. 

Considering the different transmission mechanisms and targets, monetary policy can be 

conventional or unconventional. The conventional monetary policy has the aim of providing 

sufficient monetary stimulus and suppressing inflationary pressures (Barro & Gordon, 1983). The 

central bank neither directly lends to the private sector or government, nor purchases government 

bonds and other types of the debt instrument. Beck and Weiland (2008) argue that by steering the 

interest rate, central bank effectively manages the liquidity conditions of the money market and 

maintains price stability in the medium term. However, the conventional monetary policy in the 

financial crisis or significant economic downturn may prove insufficient to achieve the central 

bank's objective (Brighi, 2002; Abbassi and Tobias, 2011). Meanwhile, the unconventional 

monetary policy aims to directly address the cost and availability of external financing for banks, 

households and nonfinancial companies (Baumeister & Benati, 2010). The central bank uses a 

balance sheet mechanism and an expected management mechanism to i) influence holdings ot 

private sector’s high-risk assets and ii) manage expectations.  

This thesis aims to explore and analyse the effects of conventional monetary policy and 

unconventional monetary policy on China and Japan’s economy. This thesis seeks to shed light on 

the effects of monetary policy on the stock market and the tourism market in China while 

discussing the financial and macroeconomic effects of Japan’s unconventional monetary policy.  
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1.2 China and Japan’s Economy 

 

In the past two decades, China and Japan have played the important role in the global economy. 

Specifically, they have liberalized their capital markets and deepened their economic integration 

into the world economy, as suggested in Figure 1.1. Compared with the United States, the largest 

economy in the world, Figure 1.1 shows that the growth rate of China’s GDP has experienced a 

significant and stable growth.  By contrast, since the 1985 Plaza Agreement, Japan’s economy has 

experienced the so-called “lost decade”, which is reflected in a prolonged period of zero growth. 

Currently, China and Japan are the second and third largest contributors to the world economy. 

 

  

Figure 1.1. GDP in PPP terms of China, Japan and U.S. 

Notes: Data is from the International Monetary Fund. http://statisticstimes.com/economy/countries-by-projected-

gdp. The figure shows gross domestic product in China, Japan and U.S., adjusted for purchasing power parity from 

1990 to 2017. The blue line represents GDP in China. The orange line represents GDP in Japan. The grey line 

represents GDP in U.S. The vertical axis measures GDP (PPP) in trillions of U.S. dollars. 

 

The existing literature shows a number of similarities between China’s economic development 

after 2002 and Japan’s economy in 1980s. First, both China since 2002 and Japan since 1980 have 

faced huge trade surpluses and currency appreciation (Gallagher, 2002). Second, the economies of 

China and Japan are export-oriented. After the World War II, Japan implemented an export-
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oriented industrial development strategy (Weed, 2004). Similar to Japan, China attracted large 

volumes of foreign direct investment since its economic transformation. 

Moreover, there is a solid relationship between China’s economy and Japan’s economy. After the 

1978’s China’s economic transformation, Japan has become one of the main investors to China’s 

economy (Masafumi, 2005). Since 2000, the volume of trade flows between China and Japan has 

experienced remarkable growth. In China’s economy, industrial consumption, investment, and 

exports have undergone significant growth after the country’s economic transformation (Carsten, 

2003, 2008; Bernard and Maino, 2007; Ju, Lin and Wei, 2013). Since the monetary policy reform 

in 2002, the People's Bank of China has often relied on changes in both money supply and interest 

rates to stimulate China's economy. However, before 2007, China’s monetary policy had only 

limited effects on the economy1 (Bernard and Maino, 2007). After 2007, China’ monetary policy 

has stimulated the country’s economic growth. China’s rapid economic development has provided 

a huge market and cheap labour to Japanese companies. Turning to Japan’s economy, it 

experienced an economic miracle after the World War II. GDP in Japan has nearly halved that of 

the US. However, the 1985 Plaza agreement has led to an end of the real estate bubble and of the 

period of excessive lending in Japan (Baba, Naohiko, Nakashima, Shigemi and Ueda, 2006). After 

the global financial crisis of 2008/2009, Japan economy has strengthened economic links with 

China. Bai (2012) states that China’s international trade with Japan has exerted significant and 

positive effects on Japan’s economy after the global financial crisis of 2008/2009. Figure 1.2 shows 

that China has been running a trade balance deficit with Japan since 2002. After the global financial 

crisis of 2008/2009, the trade deficit between China and Japan has grown larger. 

                                                           
1 These factors include the credit policy and the exchange rate have affected the effects of China’s monetary policy 
on China’s economy.  On the one hand, private companies were discriminated against state owner companies in the 
credit market. On the other hand, the People’s Bank of China sought to manage the exchange rate, which possibly 
deviated from the true value.    
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Figure 1.2. China’s Trade Balance with Japan 

Notes: Data is from the National Bureau of Statistics and the People’s Bank of China. Figure 1.2 depicts the China’s 

trade balance with Japan from 2002 to 2016. The vertical axis measures the volume of China’s trade balance with 

Japan in trillions of U.S. dollars. 

 

Furthermore, Egan and Leddin (2016) maintain that monetary policy decisions reached by the 

People’s Bank of China have influenced Japan’s economy. Conventional and unconventional 

monetary policies in China and Japan are at the heart of this study. After the 1998 monetary policy 

reform, the People’s Bank of China has been using money supply and interest rates to conduct 

monetary policy. Turning to Japan, the Plaza Agreement of 1985 resulted in a prolonged economic 

slowdown. In this light, the role of conventional monetary policy in stimulating economic recovery 

has been questioned and criticised (Benford, Berry, Nikolov, & Young, 2009). For instance, efforts 

of the Bank of Japan to use the conventional monetary policy to influence nominal interest rates 

by altering the nominal money supply was offset by private agents’ willingness to accept any 

amount of money at the current interest rate. This highlights the ineffectiveness of conventional 

monetary policy. Since March 2001, the Bank of Japan (BoJ) has implemented three rounds of 

unconventional monetary policy. The first round was based on quantitative easing (QE), 

implemented from 2001 to 2007. From 2008 to 2012, The second round of unconventional 

monetary policy, in which the Bank of Japan used a large-scale injection of funding and benchmark 

interest rate cuts to reduce the adverse effects of the global financial crisis. Since 2013, the third 

round of unconventional monetary policy used QE to alleviate deflationary pressures and boost 
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Japan's economic confidence (Fukuda, 2014). Comparing the effects of monetary policy in China 

and Japan, Cargill and Parker (2004) assert that China’s monetary policy is supply-led and Japan’s 

monetary policy is demand-led. Moreover, Mehrotra (2006) uses a SVAR model and finds that the 

effects of changes in the interest rate and the exchange rate are stronger in Japan than in China. 

Along similar lines, Vespignani (2015) uses a SVAR model to evaluate the effects of changes in 

the monetary aggregate M2 on the economies of China and Japan. Results show that the effects 

of M2 in China are more significant than in Japan. Danne and Schnabl (2008) suggest that China’s 

policymakers should draw on Japan’s experiences. The People’s Bank of China should pay more 

attention to the controlled appreciation of the Chinese Yuan and interest rates. Furthermore, Fan, 

Yu, and Zhang (2011) show evidence that China’s monetary policy and Japan’s monetary policy 

are intertwined. 

Overall, China and Japan’s economy have played an important role in the global economy. 

Moreover, China and Japan have adopted similar economic models and have maintained a strong 

economic relationship. Before laying out the research objectives, the following sections provide a 

detailed overview of the economies of China and Japan. 

 

1.3 China’s Economy 

 

Since 1978, China's economy has gradually transferred from a planned economy into a market-

orientated economy. The People's Bank of China’s use of monetary policy has stimulated the 

economy. This section reviews the process of China's economic development, with a particular 

emphasis on the effects of monetary policy on the economy, the stock market, and the tourism 

market. 

 

1.3.1 A brief chronology of China's economic development 

 

Since the transformation of the traditional planned economic system into the market-orientated 

economy in the 1990s, China's economy has undergone several stages of economic development: 

1992-1997, 1998-2003, 2004-2007, and the so-called “new normal period”. From 1992 to 1997, 

China’s economy showed signs of economic overheating. However, due to the 1997 Asian 

financial crisis, China's economy experienced episodes of deflation and weak growth. Following 

the economic reforms, China's economy maintained a stable growth rate from 2004 to 2007. Since 
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the global financial crisis of 2008/2009 – a period referred to as the “new normal period” – the 

economy of China has gone through further structural changes, which have led a stable growth 

rate.  

 

 

Stage1. 1992-1997 China's economy overheating 

 

In 1992, President Deng's speech set off a wave of economic changes in China. President Deng 

announced that the establishment of a market-orientated in China is the only path to economic 

development. This speech marked the beginning of creation of a market-orientated economy in 

China (Chow & Li, 2002). Efforts of economic policy makers have led to fundamental changes in 

the real economy and the financial system in China. In this regard, Rawski (2001) finds that investor 

expectations expanded China’s demand for investment in this period. Moreover, the authorities at 

the various levels used a large amount of fiscal income to invest in the industry, real estate market, 

and infrastructure. Also, foreign direct investment improved the development of skilled labour 

and have increased the availability of capital in China. Furthermore, the availability of cheap labour 

has stim promoted economic growth, as indicated in Figure 1.3. Figure 1.3 shows that the growth 

rate of China’s GDP in this period varied between 9% and 16%. This period was also marked by 

high inflation, and growing consumption of energy as well as other inputs in China.   
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Figure 1.3. China’s GDP growth rate (1992-2003) 

Notes: Data is from the National People's Congress of the People's Republic of China, National Bureau of Statistics, 

and People’s Bank of China. This figure depicts the growth rate of China’s GDP from 1992 to 2003. The vertical axis 

measures the growth rate of China’s GDP. 

 

Stage2. 1998-2003 Weak growth in the China’s economy 

 

From the 1997 Asian financial crisis till 2003, China’s economy suffered from a lack of domestic 

demand (Yu, 2001). Compared with the preceding period of 1992-1997, China’s economic growth 

was weaker, as indicated in Figure 1.3. After the outbreak of the 1997 Asian financial crisis, Figure 

1.4 shows that the consumer price index (CPI) experienced two periods of disinflation, from 

January 1997 to January 2000, and from September 2001 to January 2003. Due to the adverse 

macroeconomic effects, Lardy and Posen (2006) assert that the economy suffered from a lack of 

foreign direct investment, as investment projects were controlled by the local governments. 

Moreover, the reform of state-owned enterprises led to large-scale unemployment. On the whole, 

China's economy endured a period of weak growth.  

 

 

Figure 1.4. China’s CPI (1997-2003) 

Notes: Data is from the National People's Congress of the People's Republic of China, National Bureau of Statistics, 

and the People’s Bank of China. This figure depicts the year-on-year rate of growth of the consumer price index (CPI) 
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from 1997 to 2003. The vertical axis measures the rate of growth of the consumer price index (CPI). From 1998 to 

2000, and from 2002 to 2003, China’s economy has experienced two periods disinflation. 

 

Stage3. 2004-2007 Rapid growth in China's economy  

 

China's economy showed a stable and rapid growth. In this period, Hu (2007) states that the 

People's Bank of China has frequently used monetary policy tools to effectively prevent the 

economy from overheating. This period of stab has attracted a significant amount of international 

hot money. Entered 2004, China’s economy experienced a significant growth. Figure 1.5 shows 

that there is a similar trend with China’s economy and real estate market. Since entered the July 

2006, Figure 1.6 shows that China’s inflation rate experienced a significantly growth. Luo et al. 

(2014) state that the China’s real estate market and relative industries have led to a higher rate of 

inflation and faster economic growth. Excessive liquidity, a negative real interest rate, and large-

scale of hot money led to a bubble in China's capital market (Koivu, 2008). Overall, China's 

economy in this period experienced significant growth. 

 

 

Figure 1.5: Real estate market and China’s GDP trend (2004-2008) 

 

Notes: Data is from the National People's Congress of the People's Republic of China, National Bureau of Statistics 

& People’s Bank of China. This figure describes the trend of growth rate of China’s GDP and climate index of China’s 
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real estate market from 2004-2008. The left vertical axis measures the business climate index of China’s real estate 

market. The right vertical axis measures the rate of growth of China’s GDP.  

 

 

Figure 1.6: China’s CPI (2004-2008) 

Notes: Data is from the National People's Congress of the People's Republic of China, National Bureau of Statistics, 

and People’s Bank of China. This figure describes the China’s year-on-year of growth consuming price index (CPI) 

from 2004 to 2008. The vertical axis measures the rate of growth of China’s consuming price index (CPI). 

 

Stage4. China's economy in the new normal period (2008-present) 

 

Figure 1.7 shows that after the global financial crisis of 2008, the China’s annual economic growth 

rate has lowered 10 %. The People’s Bank of China issued four trillion stimulus plan and other 

adjusted measures have strongly stimulated the economy to avoid the simultaneous shock down. 

China’s economic growth rate has been kept at a stable range is between 7% and 9% (World Bank, 

2015a; IMF, 2015). Particularly in 2014, the growth of China's economy fluctuated in an especially 

narrow range which has lasted 11 consecutive quarters. In the new normal period, Maswana (2008) 

argues that although the growth rate has decreased, China's economy in the new normal period is 

in a steady state. Li (2014) argues that China’s supply side and demand side jointly shaped China’s 

economy in the new normal period. China’s economy in the new normal period should be in the 
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context of the market economy. It does not refer the state of China’s economic development, 

rather than the structure of China’s economic development. Based on this point, China’s economy 

in the new normal period can be interpreted as the shift in the growth rate of China's economy, 

the painful period of structural adjustment and the digestion period of stimulus policies in the 

previous period. 

  

 

Figure 1.7: China’s GDP growth rate (2007-2016) 

Notes: Data is from the National People's Congress of the People's Republic of China, National Bureau of Statistics, 

and People’s Bank of China. This figure draws the growth rate of China’s GDP from 2007 to 20016. The vertical axis 

measures the growth rate of China’s GDP. 

 

Overall, since 1992, China has successfully completed the transformation from a traditional 

planned economic system to the market-orientated economy. After reviewing China's economic 

development, it can be seen that the role of investment is crucial. However, China's economy is 

also affected by some limiting factors. The fundamental problem is the state-owned companies, 

such as "Big Four" in the banking industry2. Dobson and Kashyap (2006) argue that these four 

state-owned banks have monopolised China's financial market. With the development and spill-

over effects of international economics, China's economic development has experienced these 

                                                           
2 "Big Four": (i) Agricultural Bank of China; (ii) Bank of China; (iii) China Construction Bank; and (iv) Industrial and 
Commercial Bank of China. More than 80 per cent assets and liabilities were possessed in the "Big Four". 
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four stages from 1992 to present. Overall, China’s economy has shown significant development 

after its economic transformation.  

 

1.3.2 China's monetary policy 

 

Zhang (2009) states that the monetary instruments of People’s Bank of China after the 1998’s 

innovation include two categories: quantity-based direct monetary instruments and price-based 

indirect monetary instruments. Since 1999, establishing the open market operation (OMO) system 

in China, the quantity-based direct instruments have become the mainstream tools of the People's 

Bank of China (Xie, 2004). The window guidance and direct People’s Bank of China lending are 

the main methods of quantity-based direct monetary instruments. To the window guidance, it 

refers that the regulatory agencies give explanations of relevant policies, suggestions, and guidance 

to the financial institutions. The window guidance policy in the People’s Bank of China has 

compulsively required financial investors to operate consistently with the national direct 

requirements (Sun, 2004). To the directing lending, it could be also understood as a continuation 

of China’s planned economy. Gao and Wang (2001) claim that the effects of this tool could ease 

the shortage funds in China's weak industrial system and financial market. On the other hand, 

China's price-based indirect instruments mainly use the interest rates system to exert the effects 

on China’s economy. In 1993, the monetary authorities in China formally established the target of 

interest rate liberalisation (Mcnally, 2010). After nearly 20 years’ of development, Frankle (2009) 

finds the People's Bank of China has gradually widened the range of floating loan interest rate, 

perfected the formation mechanism of the basic interest rate, improved the accuracy of the basic 

interest rate signal, and laid the foundations for the liberalization of the interest rate system in 

China. However, Geiger (2006) states that the partial liberalisation of China's interest rates system 

makes China’s price-based indirect instruments blurred. For example, the state-owned enterprises 

can use long-term low-interest rates to obtain the financial resources and low-costs to promote 

their development. On the other hand, Greenwood (2008) argues that the People's Bank of China 

intervenes by setting differential rates in the rule and forbids loans to be made certain sectors. 

Overall, the interest rates system in China not being entirely liberal may reduce the capital 

allocation efficiency of the monetary policy.  

The mainstream target of China's monetary policy is to maintain the stability of macroeconomic 

operation (Gu, 2004). The People's Bank of China (PBOC) does not only pursue monetarism but 

also aims to achieve policy objectives regarding inflation control and employment expansion 
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(Burdekin & Siklos, 2005). The development process of China’s monetary policy is closed to 

China’s economic operations, as shown in Table 1.1. To the instruments of monetary policy, Table 

1.1 shows that People’s Bank of China frequently uses the quantity-based direct instruments and 

price-based indirect instruments after 2002. To the targets, China’s monetary policy mainly adjusts 

in these areas. First, China's monetary policy stimulates the growth rate. Second, it is used to 

control inflation. Finally, China's monetary policy adjusts the economic structure. Based on Table 

1.1, we could find that People’s Bank of China has established a completed monetary policy. 

 

Table 1.1.China’s monetary policies in 1992-2017 

Year Main Target Monetary Policy 

Intermediary 

Monetary Policy Tools 

1992 Adjust Economic 

Structure 

Credit Scale; Monetary 

Supply 

Directed loan limits, credit policy, and the 

statutory reserve ratio 

1993 Control Inflation and 

CPI 

Monetary Supply; 

Benchmark Interest Rate 

Directed loan limits, credit policy, and 

Financial System Innovation 

1994 Control Inflation and 

CPI 

Monetary Supply (M2) Lending mandatory plan, refinancing and 

Exchange System Innovation 

1995 Control Inflation and 

CPI 

Benchmark Interest Rate Lending mandatory plan, refinancing and 

statutory reserve ratio 

1996 Adjust Economic 

Structure 

Monetary Supply; 

Benchmark Interest Rate 

Open market operations; Interbank market 

rate 

1997 Keep the Financial 

Market Stable 

Monetary Supply; Excess 

Reserve Rate 

Directed loan limits; Lending mandatory 

plan;  

1998 Financial Market 

Innovation 

Monetary Supply; 

Benchmark Interest Rate 

Guidance loan scheme, reserve rate system 

innovation, refinancing and open market 

operations 

1999 Stimulate Economic 

Growth 

Monetary Supply; 

Benchmark Interest Rate 

Guidance loan scheme, the reserve rate, 

refinancing and open market operations 
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2000 Economic Structure 

Innovation 

Monetary Supply; 

Benchmark Interest Rate 

Guidance loan scheme, open market 

operations 

2001 Expand Economic 

Structure and Scale 

Monetary Supply; 

Benchmark Interest Rate 

Guidance loan scheme, refinancing and 

open market operations 

2002 Expand Economic 

Structure and Scale 

Benchmark Interest Rate Guidance loan scheme, open market 

operations 

2003 Stimulate Economic 

Growth 

Benchmark Interest Rate; 

Reserve rate 

Guidance loan scheme, refinancing and 

open market operations 

2004 Control Inflation and 

CPI 

Loan Scale; Monetary 

Supply; Interest Rate 

Guidance loan scheme, the reserve rate, 

refinancing and open market operations 

2005 Keep the Financial 

Market Stable 

Benchmark Interest Rate; 

Reserve rate 

Exchange market innovation and Guidance 

loan scheme, the reserve rate 

2006 Control hot money 

and economic 

structure 

Interest Rate Refinancing and open market operations 

2007 Control Liquidity Interest Rate, Exchange 

Rate, Money Supply 

Refinancing, Open market operations, 

Reserve Rate and Government Bonds 

2008 Stimulate Economy 

and Maintain 

confidence in 

Financial Market 

Interest Rate, Money 

Supply, Exchange Rate and 

Credit Scale 

Loan scheme, the reserve rate, refinancing, 

open market operations, and Four Trillion 

Stimulus Plan 

2009 Adjust Economic 

Structure and Control 

Financial Market 

stable 

Interest Rate, Money 

Supply, Exchange Rate and 

Credit Scale 

Statutory reserve ratio, refinancing, open 

market operations and SHIBOR 

2010 Adjust Economic 

Structure and keep 

Financial Market 

stable 

Interest Rate, Money 

Supply and Credit Scale 

Statutory reserve, refinance, open market 

operations and SHIBOR 
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2011 Stimulate Economy 

and Adjust the Real 

estate market 

Interest Rate, Money 

Supply, Credit Scale 

Refinancing, Open market operations, 

Reserve Rate and Government Bonds 

2012 Adjust Economic 

Structure 

Interest Rate, Money 

Supply, Exchange Rate and 

Credit Scale 

Loan scheme, the reserve rate, refinancing 

and open market operations 

2013 Adjust the Real estate 

market 

Interest Rate, Money 

Supply, Exchange Rate 

Reserve rate, refinancing and open market 

operations 

2014 Stimulate Economic 

Growth 

Interest Rate, Money 

Supply, Exchange Rate and 

Credit Scale 

Open market operations and SHIBOR 

2015 Stabilize Economic 

fluctuation 

Interest Rate and Money 

Supply 

Standing Lending Facility (SLF), Mid-term 

Lending Facility (MLF) and Short-term 

Lending Facility (SLF) 

2016 Stimulate Economic 

Development 

Interest Rate, Money 

Supply and Credit Scale 

Standing Lending Facility (SLF), Mid-term 

Lending Facility (MLF) and Pledged 

Supplementary Lending (PSL) 

2017 Stimulate Economic 

Development                         

Interest Rate, Money 

Supply, Exchange Rate and 

Credit Scale 

Standing Lending Facility (SLF), Mid-term 

Lending Facility (MLF) and Short-term 

Lending Facility (SLF) 

Source: People’s Bank of China. http://www.pbc.gov.cn/rmyh/105145/index.html 

Moreover, the central banks' intermediate target is the link between the operation target and the 

ultimate target. Before 1994, the People's Bank of China used the scale of loans as an intermediate 

target. After the People's Bank of China (PBOC) published the statistical indicators of the 

monetary level, the intermediate target shifted to money supply (Kong, 2008). To be specific, the 

central bank divided the monetary aggregates into three tiers, M0, M1, and M2. Compared with 

the developed economies, Liu and Zhang (2007) argue that China's monetary policy has thee 

distinctive features. Firstly, money supply can be used to assess China's monetary policy. Second, 

not only does China's monetary policy seek to stabilise economic growth, reform the economy. 

Third, the priority of China's monetary policy is the financial system. Nowadays, the targets of 
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People's Bank of China are i) maintaining the stability of the currency value, and ii) promoting 

economic growth. 

 

1.3.3 China's Stock Market and Tourism Market 

 

As a by-product of the transformation of China’s economy, the stock market and tourism market 

have gradually developed. Commonly regarded as the core of the financial system of China, the 

stock market provides an important channel for companies to raise funds, and seeks to optimally 

allocate financial resources. The stock market in China is a barometer of economic development 

and an important channel for the People’s Bank of China to conduct monetary policy (Abdel-

khalik, Wong & Wu, 1999; Chen, Firth & Rui, 2001). Turning to the tourism market, the role of 

the economy in its development has been emphasised (Khan, Phang & Toh, 1995; Lee & Kwon, 

1995). Since the reform and opening up, China's tourism market has significantly grown. The 

importance of the tourism market on China’s economy has increased too. Overall, the stock 

market and the tourism market are two key sectors of China’s economy. 

 

1.3.3.1 Stock Market 

 

In December 1990, China established the Shanghai and Shenzhen Stock Exchange. Since then, 

China's stock market has broadened financial channels, has promoted capital formation, has 

sought to optimize resource allocation, and has provided investors with growing opportunities to 

diversify risks (Chen, 2000). Overall, the stock market has become a key sector of the economy 

(Shirai, 2002; Hu & Guo, 2012; Li, 2015). At present, the A-share market has 2535 listed companies, 

and the total market value of these companies is among the three largest in the world.  

The stock market is not only an important financing channel for the economy, but can also 

influence the monetary policy in the following ways. Firstly, Su and Fleisher (1999) argue that 

monetary policy is via the wealth channel and Tobin’s Q effects channel to affect the economic 

situation. Second, the stock market in a complexity state may make monetary policy’s effects on 

the economic development are uncertainty. Third, Wang, Burton, and Power (2004) argue that the 

problem of bubbles in the stock market challenge the policymakers and regulatory body.  
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Table 1.2 shows that the tendency of China’s stock market from December 1990 to April 2015. In 

this period, China’s stock market has respectively experienced 11 times bull market and bear 

market. Based on Table 1.2, China’s stock market relies on the policy-dependent. China's stock 

market cannot be treated as a mature market. First, China's stock market is a closed and small 

market, as the Chinese Yuan cannot be freely convertible. Second, the structure of China's stock 

market is not rational (Chui and Kwok, 1998). Chen, Lee, and Rui (2001) point that the stock 

market is supposed to optimise the function of resource allocation, but this is not the case in China. 

Hu and Long (2010) argue that the ownership structure of China’s listed companies are mainly the 

state-owned and family, which makes the financial institutions in China’s stock market are seriously 

underdeveloped. In addition, the information transparency of China’s stock market is not high. 

Hu (1999) thinks the downturn in market shares just can be regarded as the "pain" of China's 

economy in terms of adjustment and reform. 

 

Table 1.2.Chinese Stock Market States from December 1990 to April 2015 

Time Index Reasons 

1990.12-1992.5 95-1429 Cancel the daily limit 

1992.5-1992.11 1429-386 Value of the return, IPO 

1992.11-1993.2 386-1558 President Deng Announcements 

1993.2-1994.8 1558-325 Overheated economy, expansion, IPO, to develop the bond market 

1994.8-1994.9 325-1025 Bailout 

1994.9-1995.5 1025-582 Loss of confidence, austerity, development bonds 

1994.9-1995.5 582-926 SFC suspended bond futures 

1995.5-1996.1 926-512 Historical stock market 

1996.1-1997.5 512-1510 Blue chip stocks value investing 

1997.5-1999.5 1510-1047 Serious expansion, supply and demand imbalance 

1999.5-2001.6 1047-2245 Placing of new shares in the secondary market, well-funded, Internet-

related stocks outbreak 

2001.6-2005.5 2245-998 State-owned shares 
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2005.5-2007.10 998-6124 Split share structure reform, the RMB appreciation, funding of large-

scale distribution, excess liquidity, national stocks 

2007.10-2008.11 6124-1664 Inflation, subprime crisis, size reduction 

2008.11-2009.7 1664-3478 Four trillion investment 

2009.7-2010.7 3478-2319 IPO restart, macroeconomic policy tightening, the European debt crisis 

2010.7-2010.11 2319-3186 Second round of quantitative easing monetary policy, awash with 

liquidity, resource stocks rose 

2010.11-2011.6 3186-2661 Tight control, intensive issue of new shares, inflation, economic 

slowdown 

2011.6-2012.8 2661-3243 Third round of quantitative easing monetary policy 

2012.8-2014.3 3243-2965 Control Foreign investment 

2014.3-2015.4 2965-4200 Central Bank ease the credit and investors' confidence 

Source: China Securities Regulatory Commission. http://www.csrc.gov.cn/pub/newsite/sjtj/ 

 

1.3.3.2 Tourism Market 

 

With economic transformation, China's economy is rapidly developing to stimulate growth in the 

tourism market. Chinese households tend to use their disposable income for a domestic travel or 

outbound travel. According to the United Nations World Tourism Organization (UNWTO), 

China has been and remains by far the fastest-growing tourism market in the world over the past 

decade. Ball et al. (2007) state that China has a rich tourism resource. Many tourists treat China as 

one of the best tourist destinations. Reviewing the development of China's tourism market after 

economic transformation, it can be seen that there are two stages (Zhao, 2003; Zhang, 2008). The 

first stage is from the 1990s to 2003. The market-orientated economy has been established in this 

period and tourism by China's households is mainly domestic. Since 2004, domestic tourism has 

remained the most important segment, inbound tourism has stabilised. 
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Figure 1.8: China’s revenue from tourism market and Personal Times of Exit-Entry 

Notes: Data is from the National People's Congress of the People's Republic of China, National Bureau of Statistics, 

and People’s Bank of China. This figure describes the China’s revenue from tourism market and personal times of 

exit-entry from 2011 to 2016. The left vertical axis measures the amount of revenue of China’s tourism market. The 

right vertical axis measures the amounts of personal times of exit-entry.  

 

Travellers within China provide the main revenue, such as Figure 1.8. Figure 1.8 shows that the 

domestic tourists account for 70% of the revenues earned from the tourism industry in China. 

Statistics suggest that the tourism industry in China contributes approximately 12.7% every year 

towards the GDP, also the rate of growth is at 7.4%. The rapid growth of tourism market in China 

can be understood by several points. Firstly, increasing income levels and investment have led to 

China's middle-class households tending to spend their disposable income on lifestyle 

consumptions, such as tourism and sports. Second, the Chinese Yuan’s strong trend could have 

encouraged Chinese citizens to travel abroad. Third, the People's Bank of China has made a large 

number of loans to improve transportation networks, such as high-speed trains, highways, and 

airports. These facilities are the key factors which could upgrade the development of tourism. 

Fourth, with China's rapid economic growth, the appeal of Chinese culture and the abundance of 

tourism resources has attracted more people to visit China. The tourism market as a new market 

in China has become one of the most important parts of the real economy. Based on related 

knowledge, the central bank could use the money supply and exchange rate to affect the tourism 

market’s development. Overall, it is worth conduction deeper analysis on the effects of China's 

monetary policy on tourism market development.  
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Reviewed the process of China's economic development, the effectiveness of China’s monetary 

policy operation is closely related to its institutional environment. Based on this condition, the 

analysis the effectiveness of China’s monetary policy and assessment the effects of China’s 

monetary policy should be under the institutional environment. 

 

1.4 Japan’s Economy 

 

Japan has become a successful economic development model after World War II. Under the 

military protection of the United State, as the US was able to determine Japan's economic 

development strategy (Bronfenbrenner, 1956). This strategy creates Japan's economic miracle 

(Cheng & Hsu, 1997; Bawumia, 1998).  There is no doubt that Japan's economy depends on the 

exports and exchange rate of the Yen (Johnson, 1982). By the end of the 1970s, Japan's GDP has 

achieved at the world's second position. However, the 1985 Plaza Agreement and shattered the 

real estate market, causing Japan's economy entered a long-term recession throughout the 1990s 

(Baba, Naohiko, Nishioka, Oda, Shirakawa, Ueda and Ugai, 2005). From March 2001 to the 

present, the Bank of Japan has issued three rounds of unconventional monetary policy. The 

following part provides overviews on Japan's economy in the "Lost Decade", Japan’s 

unconventional monetary policy, Japan’s real estate market, and Japan’s financial market. 

 

1.4.1 Japan’s Recession 

 

Since the 1985 Plaza agreement, the Japanese Yen has been appreciating. The appreciation of the 

Yen has seriously damaged the economic efficiency of Japan's enterprises that is great against 

Japan's enterprises through its exports, especially the manufacturing (Ahearn, Alan et al., 2002). 

According to Japanese statistics agencies, the Plaza agreement directly led to a net loss of about 

3.5 trillion Yen worth of Japanese assets, with insurance companies and institutional investors 

suffering heavy losses.  

From April to June 1986, the nominal rate of economic growth rate in Japan was 4.9%, down 1.7 

percentage points from the same period as of the previous year. The actual economic growth rate 

was 2.2%, down 2.7 percentage points from the same period as the last year. At the same time, the 

Japanese government adopted "emergency economic measures" to increase policy loans and 

expand the scale of public investment. Aoki and Yoshikawa (2002) state that the significant 
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amounts of financial expenditure in public utilities, residential financing and tax subsidies aimed 

to stimulate domestic demand. Increasing investment and consumption could help to hedge 

against the impacts of the appreciation of the Yen (Beason, Richard & Weinstein, 1996). The 

increasing of the domestic money supply led to the Japanese economy swelling rapidly into a 

bubble. When the bubble burst in the 1990s, Japan's economy fell into long-term stagnation 

characterized by deflation and recession. Cargill and Sakamoto (2008) argue that the deterioration 

of the economic environment in the private sectors led to negative impacts on residents, as their 

spending power gradually shrank. The decline in asset prices in March 1991 caused the economic 

bubble to burst which lead to a 32-month long economic downturn. The industrial and mining 

production level significantly dropped. The number of unemployed during this period increased 

nearly 50%. Since 1992, Japan's economy has been in a state of deflation. The national price index 

showed negative growth, which was a huge blow to the economy. There are several reasons may 

have led to Japan's economy in long-term recession. 

 

1.4.1.1 Wrong policy 

 

By the end of the 1980s, Japan had become the second largest economic power in the world. At 

the time, the Japanese government believed that with the expansion of the Japanese economy and 

personal wealth, national demand was rapidly increasing (Gao, 1997). The Japanese government 

issued policies that introduced a large amount of private idle funds into the real estate market and 

related traditional industries. The real estate market has a high degree of correlation with industry 

and is driven by a wide range of demand. During the process of rapid economic development, 

Japan's housing market bubble has continued to accumulate. Unfortunately, the Japanese 

government wrongly estimated the risk of Japan's economic situation and believed that raising real 

estate market prices would increase the wealth of households (Kataoka, Goushi & Wakatabe, 2011). 

At the beginning of the 1990s, the economic bubble burst which led to the stock market crashing, 

property shrinking, and the financial system collapsing. 

 

1.4.1.2 Japan’s industry falls behind 

 

Japanese manufacturing has not created an economic miracle of Japan, but also bound the Japan's 

economy. The Japanese government allocated a large amount of asset on its competitive industries 
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(Noguchi, 2000). Based on this condition, the progress of new economic areas in Japan has lagged 

far behind the United States and the European Union, with some areas including financial 

innovation, bioengineering, new energy technologies, space technology, and network technology 

(Katz, 1998). In other words, Japan's economy has missed the opportunity of new round industrial 

innovation. This kind of economic development model in Japan has a profound and far-reaching 

impact on the allocation of resources (Kuttner & Posen, 2001). The excessive use of operating 

resources in Japan in the financial market and real estate market has caused inefficient resource 

allocation, which has affected the attractiveness of economic structural adjustment and upgrades 

in science and technology.  

Overall, there is no doubt that the Japan's development strategy was successful after World War 

II. But, Japan lack of dependent and manipulative measures have led to a long-term recession. 

When the Cold War finished and unilateralism developed, Japan's development strategy was in a 

perilous state by the end of the 1980s (Edward, 2001). Japan's export-orientated development 

strategy depended on the United States' economic situation and policy. The plaza agreement in 

1985 showed that Japan's economy had completely lost their independence (Tessa, 1989). Facing 

a burst economic bubble and recession, the Bank of Japan (BoJ) did not in the effectively time 

control the adverse effects. The Bank of Japan only considered the reduction of interest rates from 

July 1991 to February 2001. Adam (1998) argue that Japan's private sectors' investment 

expectations were hit again by the 1997 Southeast Asian financial crisis. Afterwards, Japan was 

under a zero interest rate and the economy fell into a liquidity trap (Mauro, 2004). Residents and 

households tended to save money in their bank, rather than spend or invest. Without consumption 

and investment, there were no economic expectations to help restore the health of Japan’s 

economy.  

 

1.4.2 Japan's Unconventional Monetary Policy 

 

After the bubble burst, Japan’s economy is in the collapsed state. Due to the adverse effects of 

expected deflation and income declined, Japan’s economy is in the liquidity trap (Bernanke, 2000). 

The liquidity trap makes Japan’s conventional monetary policy is ineffectiveness. Based on this 

condition, since March 2001, the Bank of Japan has issued the three rounds of unconventional 

monetary policy to help Japan's economy recover. 
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1.4.2.1 First Round of Unconventional Monetary policy (From March 2001 to 2007) 

 

After the bursting of the bubble in March 2001, the Bank of Japan implemented the first round of 

unconventional monetary policy. The targets of the first round of unconventional monetary policy 

were to increase the money supply and market liquidity to promote investment and stimulate 

consumption and economic growth. To stabilise the market, the Bank of Japan kept the interest 

rates system at a zero level in 2001. The Bank of Japan set the inter-bank rates as re-discount rates 

which allowed financial institutions to re-lend from the Bank of Japan at the benchmark lending 

rate, thus, the re-discount rate became one part of the supplementary loan interest rates (Svensson, 

2003). In open market operation, the Bank of Japan provided abundant funding to the market in 

the long term. From March 2001, the Bank of Japan increased the balance of long-term 

government bonds to the upper limit of bank notes. By the end of the first round of 

unconventional monetary policy, the balance of long-term government bonds is from 5 trillion 

yen increasing to 20-35 trillion yen. Moreover, some unconventional monetary policy tools were 

developed for commercial banks that held large amounts of corporate shares (McCullum, 2001a). 

The falling share prices in these banks led to a sharp deterioration in internal assets and liabilities. 

These classical tools are similar to the Federal Reserve commercial paper financing. However, the 

"recovery" of the enterprise shares is from the central bank to specific financial institutions 

(Watanabe & Yabu, 2011). The Bank of Japan also expands the scope of open market operators 

to relax short-term financing bills and operating conditions for buying higher risk financial assets 

from the private sector, such as asset support commercial paper (Oda & Ueda, 2007). Such tools 

are similar to the Fed's regular securities lending tool, which has improved Japan's credit level in 

some asset securities. 

 

1.4.2.2 Second Round of Unconventional Monetary Policy (From 2008 to 2012) 

 

After the first round of unconventional monetary policy, Ugai (2007) thinks Japan's economy 

gradually emerged from the haze of a domestic crisis. However, following the 2008 international 

financial crisis, and affected by the worsening economy of United States, Japan's economy entered 

another recession. Based on the past experience of first recession, the Bank of Japan used a timely 

series of tools to control the negative effects of the global financial crisis on Japan's economy. The 

second round of unconventional monetary policy, which used a large-scale injection of funding 

and cutting the benchmark interest rate controls and reduces the adverse effects of the 
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international financial crisis and spill over effects of US market on Japan's economy. During the 

period of the second round of unconventional monetary policy, the Bank of Japan has enlarged 

the purchasing scale of long-term government bonds. Furthermore, the Bank of Japan adjusted 

the benchmark interest rate to a low level, which followed the 1999 "zero interest rate". To 

controlling the spill over effects of the US market on Japan, the Bank of Japan and the Federal 

Reserve signed a currency swap agreement which gradually injected US dollars into Japan to 

provide dollar liquidity in Japan's market. Compared with the first round of unconventional 

monetary policy, Ueda (2012) argues that the second round of unconventional monetary policy 

relaxed the conditions of repurchase. The Bank of Japan does not only expand the scope of 

collateral to buy back into the national debt but also increases the floating rate of government 

bonds and ultra-long-term bond transactions. During the global financial crisis, Japan's financial 

institutions used the United States, Britain, France, and Germany’s denominated bonds to 

mortgage for accessing liquidity funds. To stabilise the financial market, the Bank of Japan also 

provided subprime loans for banks (Gertler & Karadi, 2011). Although on the face of it, subprime 

loans have a high risk, these loans enhanced the bank capital adequacy ratio in Japan. 

 

1.4.2.3 Third Round of Unconventional monetary policy (From 2012 to Present) 

 

At the end of 2012, Japanese Prime Minister Shinzo Abe came to power again. The Abe 

government launched a series of economic and financial reform measures, known as the 

"Abeconomics". Abeconomics could be seen Japan's third round of unconventional monetary 

policy. The targets of the third round of unconventional monetary policy through quantitative and 

easing monetary policy were to get rid of current deflationary pressures and boost Japan's 

economic confidence (Fukuda, 2014). The core of Abeconomics is to follow the example of 

Europe and the United States by implementing quantitative easing policy quantitative easing 

through the manufacture of inflation and currency devaluation to stimulate Japan's economic 

growth. The target money supply in Abeconomics is to double the scale of that use in the second 

round of unconventional monetary policy. Moreover, the Bank of Japan has set up purchasing of 

government bonds that can last 40 years. Its aim is through long-term low-interest rates and the 

role of asset prices, that market and real economy can change the flow funds in Japan (Hausman 

& Wieland, 2014).  

Overall, the three rounds of unconventional monetary policy in Japan were implemented based 

on the economic situations they were in (Lam, 2011). For the first round, the Bank of Japan 
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considered the quantity-based direct and price-based indirect tools. The second round of 

unconventional monetary policy was based more on aspects to control the adverse effects of the 

global financial crisis on Japan's economy. With Abe as Prime Minister, the third round of 

unconventional monetary policy was more aggressive than the two previous rounds. Overall, since 

March 2001, Japan's unconventional monetary policy has been complex.  

 

1.4.3 Japan's Real Estate Market and Financial market 

 

Considered as the main parts of Japan's economy, the real estate market and financial market 

played pivotal roles in Japan's economy. Looking at Japan's recession, the bursting of the real estate 

market bubble led to a number of related industries worsening. Moreover, the bubble bursting of 

real estate market has affected Japan's financial market. A large number of investors lost disposable 

income in these two markets. The following will analyse Japan's real estate market and financial 

market. 

 

1.4.3.1 Japan's Real Estate Market 

 

The real estate market has two properties in the economy (Bernanke & Gertler, 1999). One is for 

household living. The fundamental requirements of housing are the rigid demands of the people. 

The development of the real estate market could bring more welfare to households. Another one 

is investments. The development of the real estate market could improve the wealth of the 

households and investors. The real estate market has an important position in the economic 

development.  

After World War II, Japan had to re-establish itself. Housing was extremely scarce and had become 

a serious social problem. Japan vigorously developed the real estate market to solve this issue. With 

a series of construction policies, the proportion of residential construction in the gross national 

product varied between 6% -8%. Thanks to its rapid development, Japan was able to solve the 

household living problem by the beginning of the 1980s (Kanoh and Murase, 1999). In other 

words, Japan's real estate market managed to completely achieve the requirements of households' 

living. This meant that with Japan's urban infrastructure developing slowly, and the city’s 

population growth remaining stable, there were no substantial increases in demand for housing in 

Japan. Within one decade of development, Japan's real estate market has completely transformed. 
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Investment in the housing market has become mainstream in the real estate market. The rapid 

development of Japan's economy has led to a wave of real estate speculation in Japan, resulting in 

land prices getting higher and a growing bubble (Shibuya, 1992). After the 1985 Plaza Agreement, 

the price index of real estate market in Japan showed a significant increase, as indicated in Figure 

1.9. Figure 1.9 suggests the presence of a bubble in 1988-1991. After the bubble collapsed, the real 

estate market showed a significant slowdown. Overall, development of Japan's real estate market 

completely depends on the economy. But, Kiyotaki and West (2004) argue that when finished the 

living requirements, real estate market made Japan’s economy on a large scale of the economic 

bubble. 

 

Figure 1.9: Japan’s Urban Land Price Index (1975-2017) 

Notes: Data is from the: National Bureau of Statistics of Japan. This figure describes the Japan’s Urban Land Price 

Index from 1975 to 2017. The vertical axis measures the index of Japan’s Urban Land Price.  

 

1.4.3.2 Japan's Financial Market 

 

From World War II until the Plaza agreement, Japan's financial market was a closed state. By the 

end of the 1970s, Japan had begun to reform and open the financial markets. In 1979, the numbers 

of Japanese securities companies' overseas branches were 89, while the scale of foreign financial 

institutions in Japan's domestic market was relatively small. At the beginning of the 1980s, the 

liberalisation of Japan's financial market mainly relied on domestic securities companies' external 
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expansion. In this stage, Japan's financial market investment was gradually opening up. However, 

the liberalisation progress of Japan’s financial market was slow. After the signing of the Plaza 

agreement in 1985, Japan accelerated the pace of reform and the opening of the financial market, 

which was driven by the "Yen Dollar Committee". Firstly, from the perspective of the liberalisation 

of the financial market, Tokyo Stock Exchange had begun to open up membership for foreign 

securities companies and cancelled all restrictions on foreign securities companies to enter the 

Japanese financial market. This lead to 80 large foreign securities companies and investment banks 

setting up branches in Japan over the medium term.  However, after the bursting of the bubble in 

the 1990s, the number of foreign financial institutions remained only at 2. Hoshi and Kashyap 

(1999) indicate that the purpose of most of the foreign financial institutions entering Japan's 

financial market was only for short-term speculation (Kamezaki, 2009). The financial market 

opening in Japan brought unreasonable risks to the financial system, such as market risk, an 

economic bubble, financial institution risk, and financial regulatory risk. In the context of the 

continued appreciation of the Japanese Yen, Japan's financial market was at risk of a financial 

bubble.  

Real estate market and financial market in any economies have an important role in the economic 

development and stability. When the national urbanisation process was finished, investment in 

Japan's housing market became a vital channel of wealth improvement. The investment in property 

in Japan's real estate market attracted a significant amount of assets for its financial institutions. 

With the cumulative effects of the financial market and government policy, Japan’s real estate 

bubble was out of control. The bursting of the bubble led to the collapse of the real estate market 

and financial market in Japan. Japan’s economy in long-term recession can be understood from 

different fields, such as a lack of independent and manipulative measures (Congleton, 2004). 

Japan's three rounds of unconventional monetary policy were based on the dynamic development 

of Japan's economy. Arai and Hoshi (2004) claim the effects of the damage to Japan's real estate 

market and financial market caused by the burst bubble have affected the Japanese economy’s 

development heavily. The long-term recession and use of unconventional monetary policy make 

Japan's economy both complex and challenging. 

 

1.5 Research objectives and Aims 

 

Having provided a background of this research, my research aim is to analyse the transmission 

mechanism of monetary policies in the economies of China and Japan. This section sets out 
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specific research objectives. This thesis develops four empirical essays by means of multiple-

equation time series models. In these essays, the macroeconomic and effects of monetary policy 

on the Chinese and Japanese economies are examined.  At the core of this thesis is the effectiveness 

of the transmission mechanism of monetary policies in China and Japan. I provide further evidence 

that the effectiveness of monetary policy varies over the business cycle.   

The first objective of this thesis is to investigate the effectiveness of China's monetary policy on 

the economy. With the economic transformation in China, the effectiveness of quantity-based 

direct instruments and price-based indirect instruments on the economy has undergone changes 

over time. Specifically, by means of the FAVAR model, I examine the effectiveness of the quantity-

based direct and price-based indirect monetary policy instruments.  

The second objective is to investigate the relationship between China's monetary policy and the 

stock market. Although the stock market of China is developing fast, it is still regarded as immature. 

Considering the framework that underlies the relation between monetary policy and the stock 

market, a particular emphasis is placed on the asymmetric effects of China's monetary policy on 

the stock market.  

The third objective is to examine the effects of monetary policy on the tourism market in China. 

The tourism market is an emerging sector in China which is anticipated to accrue considerable 

economic benefits. This chapter estimates factor-augmented vector autoregression (FAVAR) 

models for exploring the effects of China's monetary policy on the tourism market. 

The fourth objective is to evaluate the effects of unconventional monetary policy in Japan. Japan 

was the first developed country to implement unconventional monetary policy to stimulate the 

economy and to turn recession into economic recovery. In this chapter, I seek to provide further 

insights the effects of Japan's unconventional monetary policy on the economy and financial 

market. 

 

1.5.1 Objectives and Aims of Effectiveness of China’s monetary policy on the economy: Evidence 

from FAVAR model 

 

This chapter aims to explore the effectiveness of China's monetary policy from January 2002 to 

December 2016. Monetary policy has played an increasingly important role in the transformation 

of the Chinese economy. In particular, since 2002, the People's Bank of China (PBOC) has 

frequently used both the quantity-based direct instruments and the price-based indirect 
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instruments to promote economic growth and stabilise the price level in China. In this thesis, the 

quantity-based direct monetary instruments refer to central bank's use of the money supply 

channel to conduct open market operations (Geiger, 2006 & 2008). The price-based indirect 

monetary instruments refer to central bank's use of the interest rate system to adjust and control 

the cost of capital (Prasad et al., 2005; Geiger, 2006 & 2008). A broad set of Chinese economic 

indicators are used to design a framework for empirical analysis. I estimate three-variable factor-

augmented vector autoregression (FAVAR) models for exploring the effectiveness of the quantity-

based direct instruments and the price-based indirect instruments on China's economy. The results 

indicate that China's monetary policy in general is effective when it comes to promoting growth 

and securing price stability. I further show that the effectiveness of China's monetary policy 

completely relies on the quantity-based direct instruments, such as the monetary aggregate M2 and 

the balance of loans in the financial institutions. Moreover, based on the two subsamples, the 

results show that the economic effects of the quantity-based direct instruments have gradually 

strengthened, particularly after the global financial crisis of 2008/2009. It is worth noting that the 

People's Bank of China's has also relied on innovative quantity-based direct instruments, such as 

Standing Lending Facility (SLF), Mid-term Lending Facility (MLF), and Short-term Liquidity 

Operation (SLO). Thus, these results shed light on the differences in the effectiveness of the 

quantity-based direct instruments and the price-based indirect instruments, as well as the 

effectiveness of monetary policy before and after the global financial crisis of 2008/2009. 

 

1.5.2 Objectives and Aims of Asymmetric effects of China’s monetary policy on the stock market: 

Evidence from Nonlinear VAR model 

 

This chapter aims to investigate the asymmetric effects of China's monetary policy on the stock 

market.  In order to allow for asymmetric stock market effects of China's monetary policy, I use a 

four-variable MS-VAR model. This chapter shows that China's monetary policy, the stock market, 

and output maintain a nonlinear relationship. The MS-VAR identifies two regimes with a varying 

degree of monetary policy effectiveness. Specifically, China’s monetary instruments have different 

effects on the stock market in a bull market and in a bear market. 
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1.5.3 Objectives and Aims of Effects of China’s monetary policy on tourism market development: 

Evidence from FAVAR model 

 

This chapter aims to shed light on the relationship between monetary policy, the macroeconomy 

and the tourism market in China from 2004 to 2016. Monetary policy plays an increasingly 

important role in the transformation of the economy in China. With China's macroeconomy in 

rapid development, the tourism market in China carries both sociocultural and political 

significance. The tourism market in China provides considerable economic benefits. This chapter 

estimates factor-augmented vector autoregression (FAVAR) models for exploring the relationship 

between China's monetary policy, the macroeconomy, and the tourism market. The results indicate 

that the money supply channel, the exchange rate channel and the other assets channel exert 

positive effects on the on economic growth and price stability. However, I further show that the 

money supply channel, the exchange rate channel, and the other assets channel have significant 

and negative effects on China's tourism market development. Thus, these results indicate that 

monetary policy and an  in the light of economic imbalances in China can turn the tourism market 

into an inferior market by crowding out resources from this sector. 

 

 

1.5.4 Objectives and Aims of Financial and Macroeconomic effects of Japan’s unconventional 

monetary policy: New evidence from a structural factor-augmented MS-VAR approach 

 

This chapter aims to investigate the financial and macroeconomic effects of Japan's 

unconventional monetary policy from March 2001 to March 2016. Starting in the 1990s, Japan's 

economy has been in recession for more than two decades, which might be attributed mainly to 

the bursting of the real estate bubble, as well as, to excessive lending in that period (Krugman, 

2000). In light of this slowdown, the conventional monetary policy has been questioned and 

criticised, while at the same time, the unconventional monetary policy practices have received 

considerable attention. Specifically, this chapter focuses on the financial and macroeconomic 

effects of Japan's unconventional monetary policy on the stock market, the price level, the real 

economy, and the housing market. This essay identified two regimes of Japan's unconventional 

monetary policy, the so-called “effective” period and “failure period”. In the effect period and 

failure period, Japan's unconventional monetary policy has limited positive effects on the price 
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level, the real economy and housing market. For the real estate market, Japan's unconventional 

monetary policy in the effective period and failure period are not significant.  

 

1.6 Research Gaps, Contributions and Implications 

 

China uses the quantity-based direct instruments and the price-based indirect instruments to 

promote economic growth and price stability, as well as stimulate the development of the stock 

market and the tourism market. Furthermore, Japan was the first developed country to use the 

unconventional monetary policy to control the adverse effects of the prolonged recession. Overall, 

the contributions of this thesis are that we use the appropriate research design to shed light on the 

effects of monetary policy in different transmission mechanisms on the macroeconomy, financial 

market, and tourism market. 

 

1.6.1 Gaps and Contributions of Effectiveness of China’s monetary policy on the economy: 

Evidence from FAVAR model 

 

China’s economy has experienced significant reforms and opening-up. The monetary instruments 

used by the People’s Bank of China are more diversified. However, there is no consensus on the 

effectiveness of China’s monetary policy on the economy (Lyv, 2005; Goodfriend & Prasad, 2006; 

Mehrotra, 2007; Geiger, 2008). Most existing literature focuses on one type of monetary 

instrument in the People’s Bank of China to analyse its effects on the real economy or price level 

(Mehrotra, 2007; Cheung & Chinn, 2008). Furthermore, the literature is biased towards assessing 

the effectiveness of China’s monetary policy before the 2008 financial crisis (Lyv, 2005; Qin, Duo, 

Quising, He, & Liu, 2005). Moreover, there is very limited evidence on the dynamic effects of 

China’s monetary policy on the economy, particularly regarding the structural changes of China’s 

monetary policy in different time periods (Dickinson & Liu, 2007; Sun, Ford, & Dickinson, 2010). 

This chapter addresses the above-mentioned void by considering simultaneously both quantity-

based direct instruments and price-based indirect instruments, as they evaluate their effectiveness 

on China’s economy from January 2002 to December 2016. To avoid an arbitrary choice, I divide 

a large set of macroeconomic variables into several groups and extract factors for capturing the 

key characteristics of China’s economy, the price level and monetary policy. A further advantage 
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of utilizing the FAVAR model in two sub-samples is that it can capture the dynamic effectiveness 

of China’s monetary policy on the economy. 

This study makes three major contributions to the extant literature. First, it finds that monetary 

policy in general has positive effects on China’s economy. Second, it shows that the effectiveness 

of China’s monetary policy on the economy is limited to the quantity-based direct monetary 

instruments that were introduced in 2002. Third, it evaluates the dynamic effectiveness of China’s 

monetary policy on the economy following the global financial crisis of 2008/2009. These research 

findings also have important policy implications. One policy recommendation is to improve the 

marketization degree of the price-based indirect monetary instruments due to their proven 

ineffectiveness. On the other hand, the People’s Bank of China should employ innovative 

monetary policy instruments to stimulate economic growth and safeguard economic stability in 

China. 

 

1.6.2 Gaps and Contributions of Asymmetric effects of China’s monetary policy on the stock 

market: Evidence from Nonlinear VAR model 

 

Over the last three decades, China has undergone significant reforms to open up the economy. 

China’s monetary policy, economy, and stock market have experienced development. After 

reviewing the existing literature, it could be found that there are some gaps in the research. First, 

the relevant literature is rather discordant on the asymmetric effects of monetary policy on the 

stock market. For example, Chen (2007) suggests the presence of asymmetric effects of monetary 

policy on the stock market. By contrast, Lobo (2000), Hu and Guo (2012) argue that the 

asymmetric effects of monetary policy on the stock market are not significant. Second, a strand of 

research focuses on the asymmetric effects of monetary policy on the stock market in the 

developed economies (Bernanke & Kuttner, 2005; Andersen et al. 2007; Basistha & Kurov, 2008; 

Chuliá et al. 2010). Third, a large body of literature cannot identify the effects of monetary policy 

on the stock market in the bull market and bear market. Some people argue that the effects of 

monetary policy on the stock market are larger in a bear market than in a bull market (Chen, 2007; 

Chulia et al., 2010; Jasen & Tsai, 2010). Moreover, China’s stock market is policy dependent. The 

effects of monetary policy in a bull market and a bear market are not clear. Building on these gaps, 

this chapter discusses the theoretical framework, and outlines and estimates a Markov switching 

vector auto-regression model to analyse the asymmetric effects of China’s monetary policy on the 

stock market. 
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This chapter makes three contributions to the extant literature. Firstly, this chapter uses the MS-

VAR model to shed light on the asymmetric effects of monetary policy on the stock market. 

Second, to the best of my knowledge, this is the first study which empirically certificates there is a 

certain degree of the dichotomy between China's stock market with the real economy. Third, this 

chapter shows that the effects of China’s monetary policy are stronger in a bull market than in a 

bear market. The research findings have important research implication. This chapter can 

theoretically analyse the information response capacity of the stock market under different market 

operation stages. This chapter tests the specific impact of different monetary policy’s instruments 

on the stock market. The results of this research can be used to formulate policy advice for 

improving the effects of monetary control on the stock market. 

 

1.6.3 Gaps and Contributions of Effects of China’s monetary policy on tourism market 

development: Evidence from FAVAR model 

 

China’s monetary policy, economy, and tourism market have all experienced development. 

However, in reviewing the existing literature, there are some gaps in the research. First, analysis of 

monetary policy and the tourism market, the link between the two is not clear (Liu & Yan, 2012; 

Samirkaş and Samirkaş, 2015; Ridderstaat & Croes, 2017). Thus, the results of these studies are 

not sufficiently reliable for analysis of the relationship between monetary policy and the tourism 

market. Moreover, the related literature only focuses on tourism demand to analyse the effects of 

monetary policy on development of the tourism market (Liu & Yan, 2012; Samirkaş and Samirkaş, 

2015; Ridderstaat & Croes, 2017). However, tourism demand cannot represent the entire tourism 

market. Finally, the related literature only uses one of the monetary policy channels to analyse the 

effects of monetary policy on tourism market development (Liu & Yan, 2012; Ridderstaat & Croes, 

2017). The use of only one monetary policy channel cannot sufficiently represent the effects of 

monetary policy on the tourism market. This study fills the abovementioned void by 

simultaneously considering the money supply channel, interest rate channel, exchange rate channel 

and other assets channel when analysing the effects of China’s monetary policy on the tourism 

market from 2004 to 2016.  

This study makes three contributions to the literature. First, to the best of my knowledge, this is 

the first study to empirically explore the relationships among monetary policy, macroeconomics, 

and the tourism market in China. Second, this study is the first to attempt to analyse the effects of 

monetary policy in four transmission mechanism channels on China’s tourism market 
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development. Third, unlike other related studies, which have used only one or two variables, this 

study explores the effectiveness of monetary policy by introducing four transmission mechanism 

channels. This study has the following research implications. First, it provides significant insights 

into the continued study of the effects of monetary policy on the tourism market. Second, it shows 

that the interest rate channel cannot effectively affect China’s macroeconomy and tourism market. 

This study can also provide feasibility analysis for future researchers to deeply explore the 

relationship between the interest rate channel and China’s tourism market. Third, this study 

strongly shows that China’s monetary policy is effective for the economy. Thus, this study is 

undoubtedly necessary for an understanding of this domain. 

 

1.6.4 Gaps and Contributions of Financial and Macroeconomic effects of Japan’s unconventional 

monetary policy: New evidence from a structural factor-augmented MS-VAR approach 

 

Japan has employed unconventional monetary policy for more than 15 years. The effects of Japan’s 

unconventional monetary policy on the economy and the financial market are complex. The review 

of the related literature helps identify several gaps. First, there is no consensus on the 

macroeconomic effects of Bank of Japan’s unconventional monetary policy (Kimura, 2003; Okina 

and Shiratsuka, 2004a; Kiyotaki and Moore, 2012). Ueda (2000) shows that the first round of 

quantitative easing in Japan succeeded in bringing long-term interest rates to low levels, thereby 

supporting economic recovery. However, Bernanke et al (2004) report that Japan’s deflation 

persisted but short-term interest rates remained very low over a prolonged period. As a result, the 

effects of quantitative easing on the economy and the price level are not clear. Second, existing 

literature focuses on one round of Japan’s unconventional monetary policy (Bernanke, Reinhart, 

and Sack, 2004; Ugai, 2007; Kiyohiko, 2009; Lam, 2011; Fukuda, 2014; Hausman and Wieland, 

2014). Third, existing literature has different views on each round of Japan’s unconventional 

monetary policy.  To reconcile these views, the macroeconomic and financial variables will be 

divided into several groups, and factors will be extracted from different groups. Similarly, this 

study will identify unconventional monetary policy indicators. After all, unconventional monetary 

policy in Japan cannot be represented by only one or two variables. Specifically, this study will 

combine the indicators of Japan’s unconventional monetary policy in a Markov switching VAR 

model to study the effects on the economy and financial market. I identify two regimes in this 

research, which in differ in the extent to which unconventional monetary policy is effective.   
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This chapter makes three contributions to the literature. First, prominent in this research is the 

complexity of Japan's unconventional monetary policy. In order to address the complexity of 

monetary policy, this study uses the principal component analysis to estimate the monetary policy 

indicator, and draws a roadmap of unconventional monetary policy from March 2001 to March 

2016. Second, whilst other studies only used one or two variables, this study uses a broad range of 

variables (e.g., variables that characterize the price level and the housing market) to better represent 

Japan’s economy. Third, this study finds that Japan’s unconventional monetary policy can 

effectively ease the deflation. This study has the following research implications. First of all, this 

study provides insights into further study of the effects of unconventional monetary policy in the 

different regimes. Second, this study shows that the real estate market does not significantly 

respond to Japan’s unconventional monetary policy.  

Overall, this thesis uses quantitative techniques to evaluate the macroeconomic and financial 

effects of China’s monetary policy and Japan’s unconventional monetary policy. 

 

1.7 Structure of the thesis 

 

This study is comprised by nine chapters. First chapter provides the background and the 

motivation for this thesis. It overviews the economies of China and Japan. It formulates the 

research questions, and identifies the gaps in the relevant literature, and outlines the contributions 

of the four empirical essays in this thesis.  

Chapter two is the literature review focusing on analysing the monetary policy. Building on the 

relevant body of empirical and theoretical research, and consistent with the aims and objectives of 

this research, I present and discuss the monetary instruments, the effectiveness of the transmission 

mechanisms of monetary policy, as well as the asymmetric effects of monetary policy.      

Chapter three is the research philosophy. This part reviews the process of research design. In doing 

so I manage to link the various philosophical approaches to the specific research objectives of the 

study. 

Chapter four outlines the methodology for the four empirical chapters. Building on the different 

research aims and objectives, this thesis outlines the factor augmented vector auto-regression 

(FAVAR) model, the Markov switching vector auto-regression (MS-VAR) model, and the Markov 

switching structure factor augmented vector auto-regression (MS-SFAVAR) model.  
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There are four empirical chapters in the thesis, from chapter five to chapter eight. Chapter five 

uses three-variable FAVAR models to analyse the effectiveness of China's monetary policy on 

China's economy. Chapter six uses the MS-VAR model to explore the asymmetric effects of 

China's monetary policy on the stock market in a bull market and a bear market. Chapter seven 

employs three-variable FAVAR models to investigate the effects of China's monetary policy on 

the tourism market. Chapter eight utilizes a SFAVAR model with a regime-switching feature to 

investigate the financial and macroeconomic effects of Japan's unconventional monetary policy. 

Chapter nine concludes the thesis. This chapter summarizes the main findings of this thesis. This 

chapter also outlines some limitations and possibilities for future research. Overall, this chapter 

reviews and discusses the background and research aims of China’s monetary policy and Japan’s 

unconventional monetary policy. Chapter 2 presents a detailed account of contemporary monetary 

policy. 
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Chapter 2. Literature Review 

 

Generally, monetary policy is closely linked with national economic growth and development. 

More specifically, it is closely intertwined with future expectations of price movements, 

employment, personal assets, and wealth appreciation (Alfaro, Franken, Garcia, & Jara, 2004). 

Therefore, monetary policy can be viewed as one of the key sources of business cycle fluctuations.    

With economic development becoming more complex, more researchers have paid greater 

attention to the effectiveness of monetary policy on the macroeconomy and financial markets. 

Broadly speaking, monetary policy aims to stabilize inflation and promote economic growth (Bain 

& Howells, 2009). However, many believe that since the global financial crisis of 2008/2009 

monetary policy may not have effective in stimulating economies around the world. In periods of 

large business cycle fluctuations, conventional and unconventional monetary policy have effects 

on the economy. It is worth noting that conventional monetary policy has lost its effectiveness in 

alleviating business cycle recessions and boosting investors’ confidence. Unconventional monetary 

policy has been widely used in the main economies since the global financial crisis (Eggertsson & 

Woodford, 2003). The existing literature on monetary policy can be divided into six parts: i) the 

monetary instruments, ii) the transmission mechanism of monetary policy, iii) the effectiveness of 

monetary policy, iv) the money neutrality, v) the environment of monetary policy, and vi) the 

asymmetric effects of monetary policy (Walsh, 2010). First, the different kinds of instruments, 

such as the quantity-based direct monetary instruments and price-based indirect monetary 

instruments, are the fundamental factors of monetary policy. Second, the transmission mechanism 

is based on the monetary instruments to exert effects on aggregate demand and output in a series 

of channels. Third, the effectiveness of monetary policy refers to the degree to which the central 

bank can effectively influence the output and price level in the economy. Fourth, the monetary 

neutrality refers to the limited effectiveness of money supply on real output and the redistribution 

of resources. Fifth, the literature on the environment of monetary policy studies whether the 

effectiveness of monetary policy dependents on the economic system. For example, with China’s 

economic reformed, the monetary policy experienced the reformed in 2002 has closed the China’s 

economy. Lastly, expansionary and contractionary monetary policy can have asymmetric effects 

on the economy. Moreover, monetary policy has different effects on the economic in a business 

cycle expansion and recession.  
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Overall, this part reviews the theory, the transmission mechanism, the effectiveness, the money 

neutrality, the environment, and the asymmetric effects of monetary policy. 

 

2.1 Instruments of Monetary Policy 

 

The instruments of monetary policy are fundamental tools used by the central bank for achieving 

the targets. Based on the different channels and mechanisms, the instruments of monetary policy 

have two categories, which are the quantity-based direct monetary instruments and price-based 

monetary indirect monetary instruments.  

 

2.1.1 Quantity-Based Direct Monetary Instruments 

 

The quantity-based direct monetary instruments as the main factor of money supply channel are 

controlled by the central bank. The main feature of quantity-based direct monetary instruments is 

that they can directly affect the aggregate scale of currency in circulation. In this regard, Adrian 

and Shin (2009) state that the mechanism of quantity-based direct monetary instruments works 

through altering the money supply to control the economy. The quantity-based direct monetary 

instruments mainly include the statutory deposit reserve and credit policy. The statutory deposit 

reserve is the requirement to set aside of some funds to ensure that banks have enough to satisfy 

customers’ withdrawal requirements (Karl, 1968). Credit policies are different from other aggregate 

policy instruments in monetary policy. The credit policy mainly focuses on solving structural 

problems, guiding investment through window guidance, promoting regional institutions, 

industrial structure, product structure adjustment, preventing redundant construction and blind 

construction, and promoting the sustained and coordinated development of the economy. 

In China, the quantity-based direct monetary instruments mainly comprise window guidance, 

direct central bank lending and capital controls. The window guidance is a merely advisory 

guidance, not legally prescribed, that is characterized by an increase in the amount of loans, as a 

monetary policy tool. This guidance comes from a central bank that enjoys high credibility and 

authority. Window guidance can control the credit scale through altering money supply. Direct 

central bank lending in China refers to a “planned economy-style” lending by the People’s Bank 

of China to commercial banks. Capital is controlled directly by means of the laws and regulations 

in China. Direct controls entail the approval of cross-border capital flows, and several specific 
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restrictions on the operational process (Xie, 2004a). In a summary, window guidance and direct 

central bank lending are mainly used for the quantity-based allocation of financial resources in the 

Chinese financial system. He et al. (2013) state that window guidance and direct central bank 

lending are quantifiable. Given the specific economic environment in China3, the People’s Bank 

tends to use administrative monetary tools, such as direct central bank lending, to achieve the 

economic targets. The role of money supply in the quantity-based direct monetary instruments is 

important. Overall, the quantity-based direct monetary instruments in China can be understood as 

instruments that used to adjust the monetary base and credit structure in China. 

 

2.1.2 Price-Based Indirect Monetary Instruments 

 

The price-based indirect monetary instruments work through asset prices and the behavior of 

micro-economic activities to affect the economy. The price-based indirect monetary instruments 

mainly include interest rates, exchange rates and open market operation (OMO). Kaufmann and 

Valderrama (2007) argue that the interest rate system is driven bythe requirements of monetary 

policy’s implementation and targets. For instance, Goodfriend (1991) studies the relationship 

between the interest rate and output in the U.S. He argues that changes in the interest rate can 

influence output and generate inflation. Koivu (2009) thinks that the effects of interest rate on 

China’s economy are limited. Bojan (2013) finds that low long-term interest rates have a significant 

effect on economic development. Romer and Romer (1990) state that the exchange rate can 

control the price of the domestic currency and foreign currency to a moderate level. The aim of 

the exchange rate is to maintain the balance between international payments. Mwase (2006) 

conducts an empirical analysis of Tanzania’s currency value, economic growth and price level. 

Results show that the exchange rate has short-term effects on the price level. Bacchetta et al. (2014) 

argue that a depreciated yuan renminbi has a positive effect on output and employment. Simon 

(2015) finds that the exchange rate in the emerging economies can exert effects on the output. 

OMOs should be treated as a price-based indirect monetary instrument. In the market-based 

financial system, each quantity of monetary base has its corresponding price. Thus, the central 

banks use OMOs to control the money market rate rather than the monetary base. OMOs are 

traded as repurchase agreements and outright market operations, such as the repo. Thornton (2007) 

                                                           
3 China has a very specific economic environment, which can be summarized in three points. First, there is a huge 
amount of non-performing loans (NPL) within the Chinese financial system. Second, most of the commercial banks 
lack the capital adequacy. Third, the four state-owned commercial banks have a quasi-monopoly in China’s financial 
market.  
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explores the idea that OMOs cannot use the short-term interest rate to affect investment. Belke 

and Polleit (2009) state that the OMOs have been widely used in the monetary regulation process.  

To be specific, the price-based indirect monetary instruments in China mainly include the lending 

and deposit rates, discount and re-discount rates, reserve requirement ratio and OMOs. There two 

benchmark interest rates in the People’s Bank of China operations, which are the one-year lending 

rate and one-year rediscount rate. The central bank uses the re-discounting policy to change the 

quantity of monetary base and adjust the credit structure. Xie (2004a) assesses the effects of 

discount and re-discount rate in China are limited by the monetary base. Moreover, the reserve 

requirement ratio is the main instrument of the People’s Bank of China to regulate liquidity in the 

financial market and control economic overheating. With the development of the China’s 

interbank market, the repo rate becomes increasingly important in OMOs. 

Table 2.1 summarizes the definitions of the two monetary policy instruments, as we as their main 

differences are the role of microeconomic activity. The quantity-based direct monetary 

instruments can directly affect the real economy and the price level (Kaufmann & Valderrama, 

2007). Meanwhile, the price-based indirect monetary instruments use the mutual effects of the 

financial market and microeconomic activities to affect the real economy and price level (Kashyap, 

Stein, & Wilcox, 1993).  The central bank uses monetary policy instruments to influence the 

intermediary targets for establishing the monetary policy. Overall, both the quantity-based direct 

monetary instrument and price-based indirect monetary instrument are the main part of money 

channel and the credit channel.  

 

Table 2.1: Summary of Monetary Policy Instruments 

 Quantity-based direct monetary instruments Price-based indirect monetary instruments 

Tools Statutory deposit reserve and Re-discount  Interest rate, Exchange rate, Open market 

operations 

Tools in 

China 

Window guidance, Direct central bank 

lending and Capital controls 

Lending and Deposit rates, Discount and Re-

discount rate, Reserve requirements and Open 

market operations 

Targets Quantity of Money Asset Structure of Micro Entity 

Regulatory 

Methods 

Direct Regulatory  Indirect Regulation 

 

Sources: Author’s own elaboration.  
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2.2 Transmission Mechanism of Monetary Policy 

 

The transmission mechanism of monetary policy refers to a series of interrelated channels that 

affect output and the price level (Mishkin, Matthews and Guiliodori, 2012). Fetai and Izet (2010) 

argue that in practice the monetary policy’s transmission mechanism is affected by the specific 

economic environment, the financial operation of subjects and objects, financial structure and 

macroeconomic expectations. Don and O’Reilly (2004) argue that the central banks use the money 

supply and interest rates to fundamentally establish the transmission mechanism of monetary 

policy. The transmission mechanism of monetary policy has two channels: the money channel and 

the credit channel. By means of the money channel, the central bank changes money supply by 

altering interest rates, exchange rates, asset prices and other variables, thus affecting the aggregate 

demand (Aguiar & Drumond, 2006). Westerway (2002) argues that the credit channel is another 

major monetary policy transmission mechanism, which can be further split into the bank lending 

channel and balance sheet channel. The credit channel operates by influencing bank lending, which 

affects firms’ and households’ balance sheets (Bernanke, 1993; Bernanke & Gertler, 1995; 

Gecchetti, 1995). Hubbard (1995) believes that the credit channel is the most important monetary 

transmission mechanism for several reasons. First, the credit channel can affect the firms’ 

employment and spending decisions (Hubbard, 2003). Moreover, credit-constrained firms are hurt 

by tight monetary policy (Gertler & Gilchrist, 1994; Kashyap and Stein, 2000). Bernanke (2007) 

investigates the evidence of the credit channel’s effects on the Japanese economy. Results indicate 

that Japan’s monetary policy tightening works through changing the supply schedule of bank loans 

to affect the real economy. Overall, the transmission mechanism of monetary policy has a dynamic 

nature and a strong association with timeline events (Palley, 2003; Arestis & Sawyer, 2006; 

Hansegenn, 2006). 

In line with the research objectives of this thesis, this part mainly focuses on the money supply 

channel, the interest rate channel, the exchange rate channel, the other asset price channel, the 

bank lending channel, and the balance sheet channel. 

 

2.2.1 Money Supply Channel 
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Just as its name implies, the money supply channel is used to control the quantity of money in the 

economy. The banking industry plays a decisive role in the money supply channel. Mishkin (1996) 

states that the money supply channel is used by commercial banks to create money for economic 

growth development. There are two methods of central bank to regulate the money supply channel. 

One is directly changing the amount of currency issued by the central bank. The second involves 

financial methods to affect the deposits and loans of financial institutions, and indirectly adjust 

money supply.  

 

2.2.2 Interest Rate Channel 

 

By means of the interest rate channel, the central bank can change money supply to affect price 

expectations, inflation expectations, and the level of real interest rates. The interest rate channel 

has received an overwhelming attention from economists. Yi (2006) states that real interest rates 

can influence investment. This characteristic of the interest rate channel regards the real interest 

rate as a core factor in consumer and business decisions. Erdogan and Yildirim (2010) state that 

changed in the short term interest rate is made by the central bank directly affects the user cost of 

capital and firms’ decisions about the investment expenditure. Moreover, Bernanke and Gertler 

(1995), Mojo and Peersman (2003) find that monetary policy can affect investment in the financial 

market through in the interest rate channel. Bernanke and Gertler (1995) use the SVAR approach 

and find that cut interest rate has positive effects on the US economy. Similar, Mojon and 

Peersman (2003) indicate that lowering the interest rate can exert positive effects on the output 

and price level.  

 

2.2.3 Exchange Rate Channel 

 

The exchange rate channel could involve changing the exchange rate to affect net exports and 

imports (Taylor, 2001). Economic globalization and the floating exchange rate system highlight 

the importance of the exchange rate channel of monetary policy. The logic of the exchange rate 

system is straightforward. The prerequisite for the existence of such a channel is the floating 

exchange rate system. When the real interest rate falls, domestic assets could become less attractive 

relative to the foreign currencies, and vice versa (Judd & Motley, 1993). Ghana et al. (2003) suggest 

that the exchange rate channel is the one of most important linkages between monetary policy, 
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economic output, and inflation. Lower value of the domestic currency makes domestic goods 

cheaper, thereby creating a rise in net exports and aggregate output.  

 

 

2.2.4 Other Asset Price Channel 

 

The other asset price transmission mechanism is used by the central bank aims to influence 

economic growth by altering money supply. Benarnke and Kiyotaki (1999) show that asset prices 

in a sustainable boom state may stimulate the households and firms tend to borrowing. Meltzer 

(1995) points out that monetarist economists believe that the effects of monetary policy on the 

real economy are mainly caused by asset prices, which affect spending on consumption and 

investment. Nastansky and Strohe (2010) find that aggregate consumption and investment are 

influenced through stock and property prices. There are two mechanisms of the asset price channel, 

the Tobin's Q theory and the wealth effect. Tobin's Q value refers is the company's market value 

divided by the replacement cost of capital (Tobin, 1968). The Tobin's Q theory argues that the 

economy can be influenced by the market value of stocks. When Q is high, the market value of a 

company is high, whereas new plants and equipment are cheap. Consequently, companies will tend 

to issue shares, buy production equipment and expand investment (Bernanke, 1993). From the 

perspective of monetarism, when the money supply is expanding, the public tends to use more 

disposable income to buy stocks. When monetary policy is expansionary, private sectors will have 

more disposable income than they desire. The stock market is the main choice for spending in 

order to eliminate excess money (Tobin, 1969). Higher demand in the stock market will boost 

stock prices. Thus, a higher Q value will stimulate investment spending and aggregate demand. 

Another channel is the wealth effect. The wealth effect affects consumption expenditure. Built on 

the permanent income hypothesis of Modigliani (1971), the monetarists believe that when the 

money supply expands, the public will hold more cash. The growing purchases of stocks will 

stimulate greater consumer wealth. When money supply expands, the interest rate (the interest rate 

of the bond) decreases and stocks become more attractive relative to bonds, thereby increasing 

demand for stocks.  

 

2.2.5 Bank Lending Channel 
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Both Kashyap, Stein and Wilcox (1993), and Gertler and Gilchrist (1994) highlight two 

prerequisites for the operations of bank lending channel: (1) banks do not fully insulate their supply 

of loans from changes in reserves induced by the monetary authority, and (2) borrowers cannot 

fully insulate their real spending from changes in the availability of bank loans. This refers to the 

bank’s ability to solve asymmetric information problems in the credit market (Anders, 2003). 

Expansionary monetary policy will increase bank reserves, deposits, and loans. Furthermore, many 

borrowers are dependent on bank loans for their activities. Therefore, increased lending will 

stimulate investment and aggregate demand. The bank lending channel can exert greater effects 

on small firms’ expenditure compared to larger firms’. However, Gordon and Morris (1995) claim 

that the bank lending channel lags behind economic activity. Although the power of the bank 

lending channel is limited (Ramey, 1993; Meltzer, 1995), many economists nevertheless believe 

that it plays a significant role in the monetary transmission mechanism. Dabla-Norris and 

Floerkemeier (2006) note that the bank lending channel uses monetary supply to influence bank 

lending. 

 

2.2.6 Balance Sheet Channel 

 

By means of this channel, monetary policy affects borrower's decisions in order to achieve the 

expected monetary policy targets. Its effects mainly manifest in two ways. First, monetary policy 

can influence the economy by affecting the balance sheet. Sellon (2004) states that the transfer 

process of the balance sheet approach can be expressed as an increase in the amount of money 

caused by the decline in interest rates. This causes stock prices to rise, leading to an increase in 

cash flows and improved asset market conditions. Consequently, there will be a rise in the volume 

of bank loans, leading to a high rate of growth of the economy (Hansegenn, 2006). The underlying 

reason for the existence of the balance sheet approach is that monetary policy volatility does not 

only affect market interest rates, but also directly or indirectly affects the borrower's financial 

situation. Thus, through the balance sheet channel expansionary monetary policy will increase the 

stock price. Mishkin (1995), Tahir (2012), and Bernanke and Gertler (1995) argue that banks will 

use balance sheets to assess the borrowers’ creditworthiness and mitigate systemic risk. Thus, rises 

in firms’ net worth lead to increased investment and aggregate demand. In this process, the balance 

sheet channel will decrease adverse selection and moral hazard. 
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Overall, central banks use quantity-based direct instruments and price-based indirect instruments 

under the different transmission mechanisms of monetary policy to stimulate economic growth 

and stabilize the price level. 

 

2.3 Effectiveness of Monetary Policy 

 

Monetary policy can be considered as the instruments or some transmission channels used by the 

central bank to influence the economy or achieve a certain target (Sun, 2004). General, it can be 

understood that the central bank’s main focus is to control the money supply, adjust the interest 

rate, and stabilize the exchange rate. The effectiveness of monetary policy refers to the monetary 

authority is through the certain policy specific transmission mechanism to affect the actual output 

and achieve the desired policy objectives. The effectiveness of monetary policy refers to a policy 

can influence the economic variables. Abbassi and Linzert (2012) argue that the effectiveness of 

monetary policy depends on the specific economic and financial environment. The effectiveness 

of monetary policy could guide the rational flow of funds, improve the resource allocation and 

control expectations. Bernanke, Boivin and Eliasz (2005) state that the effectiveness of monetary 

policy depends on whether money supply is capable of causing changes to aggregate demand and 

the total income level. Bernanke and Blinder (1992) claim that if monetary policy’s operations 

primarily respond to changes in the price level, then monetary policy can be considered as not 

effective. Also, Ramey (1993) states that if monetary policy can exert effects on the 

macroeconomic variables, such as real output, wage, and the unemployment rate, then it can be 

considered to be effective. Peersman and Smets (2003) argue that the effectiveness of monetary 

policy is subject to short-term macroeconomic volatility theory. From the theoretical analysis, the 

central bank uses instruments of monetary policy to affect the financial system in order to control 

the real economy (Jackman & Sutton, 1982). Furthermore, in practice, the aims of monetary policy 

are to stimulate economic growth, stabilize the price level and keep international balance. But, 

Markovic (2006) points out that there are contradictions within these targets, meaning that 

monetary policy will interfere with other targets as well. Overall, the effectiveness of monetary 

policy will be a theme of long-term research. Due to the different points of emphasis, different 

scholars have come up with varying definitions of the effectiveness of monetary policy. 
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2.3.1 Keynesian School 

 

In the Keynesian theoretical system, the interest rate can affect the amount of money in the 

economy. The magnitude or extent of this effect depends on liquidity preferences, marginal 

efficiency of capital, propensity to consume, wages and price variability (King, 1994). Overall, 

when monetary policy is valid under normal conditions, it can influence investment and demand 

through changes in interest rates, which can have a significant impact on output and employment 

(Greenwald & Stiglitz, 1993). In a severe economic crisis, due to the existence of the "liquidity 

trap", the expansionary monetary policy is used to stimulate output and employment when growth 

is extremely limited. Therefore, the Keynesian theory is invalid.  

 

2.3.2 Neoclassical School 

 

The Neoclassical school is formed from the idea of money supply and money demand enriching 

Keynesian monetary policy. The function of money demand is consistent with income and the 

interest rate (Arestis & Skouras, 1985). In the Neoclassical school, income is stable in the short-

term. Therefore, the short-term interest rate is the main factor of money demand (Palley, 2003). 

Meanwhile, there is no stable linkage between money supply and nominal income. Under this 

condition, the effects of money supply on the economy are uncertain (Clarida, Gali & Gertler, 

1999). Moreover, monetary policy is endogenous so could lead to the central bank only controlling 

part of the aggregate money in the economy. During the implementation of monetary policy, the 

central bank does not only adjust the amount of money in the economy, but also fulfills the effects 

of interest rate changes (Kakes, 2000).  

 

2.3.3 Monetarist School 

 

Monetarism is an economic theory that says the money supply is the most important driver of 

economic growth. As the money supply increases, people’s demand more. The monetarist school 

emphasizes that the money supply plays the dominant role in the economic activities and price 

level. The quantity of money has an extremely important position in the research field of the 

monetarist school. Friedman (1959) states that money is an important factor in determining price 

level. Therefore, the monetarist school inevitably focused its research on the monetary policy. The 
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monetarist school argues that the monetary policy is the core of economic adjustment and market 

allocation. Monetarists believe the monetary policy is more effective than fiscal policy (Ghatak, 

1995). Stimulus spending adds to the money supply, but it creates a deficit. This adds to the 

country's sovereign debt. The monetarist school argues that the stimulus the economic 

development should be through the stable monetary policies. The dominant position of monetary 

policy does not only depend on its own importance, but also on the dependence of other economic 

policies on it. In the determination of monetary policy objectives, the monetarist school believes 

that the quantity of money has a very important impact on the national economic output, 

consumption, investment, interest rates, exchange rates, and employment. The monetarist school 

believes that the money supply is the optimal intermediate target of monetary policy. The 

foundation of monetarism is the Quantity Theory of Money. The Quantity Theory of Money states 

that the money supply multiplied by the rate at which money is spent per year equals the nominal 

expenditures in the economy. The formula is given as: 

MV = PQ 

Where M = Money supply 

V = Velocity – rate at which money changes hands 

P = Average price of a good or service 

Q = Quantity of goods and services sold 

Monetarist theorists view velocity as constant, implying that the money supply is the major factor 

of GDP growth or economic growth. Economic growth is a function of economic activity (Q) 

and inflation (P). If V is constant and predictable, then an increase (or decrease) in M will lead to 

an increase (or decrease) in either P or Q. An increase in price levels denotes that the quantity of 

goods and services produced will remain constant, while an increase in the quantity of goods 

produced means that the average price level will be relatively constant. According to monetarism, 

variations in the money supply will affect price levels over the long-term and economic output in 

the short-term. A change in the money supply, therefore, will directly determine prices, production, 

and employment. Friedman (1959) argues that the interest rate elasticity of the demand for money 

is very low. This means that due to the existence of sticky prices in the economy, changes in the 

money supply in the short term can have a significant impact on actual economic activity. 

Moreover, in the modern financial system, money supply is the main content of the central bank's 

management and control of currency, and its role in economic development is extremely important. 

The stability of the money demand function makes monetarists think that there is a close 
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relationship between the change in the money supply and income level. Based on this, it can be 

concluded that monetary policy has effects on the economy. The European Central Bank’s (ECBs) 

monetary policy builds on a two-pillar approach described as i) a prominent role for money, as 

signaled by an announcement of the growth rate of a broad monetary aggregate, and ii) a broadly 

based assessment of the outlook for price developments and risks in the Euro Area as a whole 

(Issing et al, 2000). During the global financial crisis of 2008/2009, all member countries in the 

Euro Area faced a business cycle recession.  In this recessionary period, the role of money policy 

in the Euro Area was more important than before (Pattipeilohy et al., 2013). The ECB launched 

quantitative easing (QE) which aimed to stabilise some of the Euro Area’s member countries. The 

ECB's monetary policy is broadly in line with the Monetarist paradigm, according to which changes 

in money supply are the main determining factor for business cycle fluctuations (ECB, 2015). 

Shijaku (2016) supports the monetarist argument that changes in the interest rate the Euro Area 

do not play an important role in the determination of money demand. Overall, the role of money 

in European Central Bank’s (ECBs) monetary policy after the global financial crisis of 2008/2009 

has been improved. 

 

2.3.4 New Keynesian School 

 

The New Keynesianism has absorbed the notion of monetary policy being important during 

economic fluctuations (Minford & Srinivasan, 2010). Due to the economy being incomplete and 

prices being sticky, the effects of money supply on the economy are sustainable. The New 

Keynesian School of economics adhered to the Keynesian view. To the New Keynesian model, 

there are some terms had come to be used to refer to models (for monetary policy) that have: 

(i) Sticky prices (so monetary policy has major temporary effects on output) 

(ii) Optimizing behavior by agents (so the model is “structural”) 

(iii) Policy implemented by interest-rate rule (to be realistic). 

The New Keynesian School believes that the economic recovery to normal production is long 

term. Different with the Monetarist School, the New Keynesian economists agree that changes in 

the money supply are neutral in the long-term. However, because prices are sticky in the New 

Keynesian model, an increase in the money supply (or equivalently, a decrease in the interest rate) 

does increase output and lower unemployment in the short run. Furthermore, some New 

Keynesian models confirm the non-neutrality of money under several conditions. Nonetheless, 
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New Keynesian economists do not advocate using expansive monetary policy for short run gains 

in output and employment, as it would raise inflationary expectations and thus store up problems 

for the future. Instead, they advocate using monetary policy for stabilization. That is, suddenly 

increasing the money supply just to produce a temporary economic boom is not recommended as 

eliminating the increased inflationary expectations will be impossible without producing a 

recession. In the New Keynesian model, monopolistically competitive markets exist; therefore, 

prices are set by private agents having some monopoly power. Another widespread assumption of 

the New Keynesian model is nominal rigidities, meaning that prices and wages are adjusted slowly 

(Clarida, et al., 1999). Most importantly, the New Keynesian school treats the money is non-neutral 

in the short run, meaning that changes in interest rates are not immediately followed by changes 

in inflation expectations due to the nominal rigidities. This allows central banks to adjust the real 

interest rate and affect consumption and investment decisions. The core of New Keynesian School 

is Central bank should tend to the price-based instruments, rather than the quantity-based 

instruments. They think the money is from the economic development. It implies the positive 

effects of monetary policy on the restoring aggregate demand. Both the expected and unanticipated 

monetary shocks affect the real economic output. Kriesler and Lavoie (2007) argue that the New 

Keynesianism’s credit theory enlarges the channels of monetary policy on the real economy. 

Monetary policy uses the financial situation and credit capacity to affect the willingness and 

capacity of borrowers. New Keynesianism believes that monetary policy stimulates the aggregate 

demand is necessary. Therefore, this theory confirms the importance of the role of monetary policy 

on the economy and supports the monetary policy has effects on the economy. Table 2.2 shows 

different scholars’ views on the effectiveness of monetary policy. 

Table 2.2: Different Schools on the effectiveness of monetary policy 

Schools Effectiveness of Monetary Policy 

Keynesian School Monetary policy is via the interest rate to affect employment and output. 

During the Great Depression, due to the existence of "liquidity traps", 

expansionary monetary policy is ineffectiveness. 

Neoclassical School The neoclassical school is formed from the idea of money supply and 

money demand enriching Keynesian monetary policy. The function of 

money demand is consistent with income and the interest rate (Arestis 

& Skouras, 1985). Expected or underestimated government economic 

policies do not have significant impacts on the real economy. 
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Monetarist school Money supply can affect production and prices in the short-term. But in 

the long-term, money supply only determines the price level. Monetarist 

school thinks the monetary policy is effectiveness. 

New Keynesian 

School 

New Keynesian School has absorbed the notion of monetary policy 

being important during economic fluctuations. New Keynesianism 

School confirms the importance of the role of monetary policy on the 

economy and supports the idea that monetary policy is effectiveness. 

Sources: By Author 

 

2.3.5 Summary the Different Schools on the effectiveness of monetary policy 

 

First, the Keynesian school argues that interest rate is important to economic development. The 

Keynesian school focuses on the interest rate is inefficiency in the economic downturn. But, the 

Keynesian school does not deny the effectiveness of monetary policy in the general conditions. 

The Keynesian school points the interest rates system is the linkage between the monetary policy 

and capital markets. Second, the neoclassical school claims that money supply is an endogenous 

variable determined by the economic operation. Neoclassical school argues that the central bank 

has limited its ability to control the basis of the effectiveness of monetary policy. Third, the 

monetarist school emphasizes the monetary policy is important. The driving force of money is the 

most important factor of production, employment and price level. The behavior of the monetary 

authorities dominates the change in the money supply. Thus, inflation, economic depression or 

economic growth can be regulated by the monetary authorities on the management of money 

supply. Fourth, the new Keynesian school abandons the Keynesian school uses the individual 

requirements of money to explain the effectiveness of monetary policy. The New Keynesian 

school treats the banking system and credit mechanism as the measurement of the effectiveness 

of monetary policy. This method is logical for analysis the effectiveness of monetary policy.  

 

2.3.6 Endogenous and Exogenous of Money Supply 

 

The endogenous and exogenous of the money supply is an important factor of monetary policy, 

which can directly affect the operation of the macroeconomy and economic targets. But, the 
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debate over whether the money supply is exogenous or endogenous has a long history. Exogenous 

money supply refers to the money supply controlled by the central bank and outside of the 

economic system. In essence, if the central bank has sufficient independence in the monetary 

system, then it can control the money supply. Friedman (1968) believes that the money supply is 

determined by the policy, rather than the economic condition. Therefore, it can be argued that 

money supply is exogenous. However, an endogenous money supply refers to output, price level 

and interest rates directly or indirectly affecting the money supply. It means that the money supply 

is dependent on the economic activities, rather than the central bank. Under this condition, the 

intermediate target of monetary policy is the interest rate. Kutter and Mosser (2002) think that the 

central bank uses interest rates to influence the money supply. It cannot ignore that the 

fundamental of money supply is money demand. Whether the money supply is exogenous or 

endogenous may depend on money demand. The Keynesian theory states that the reasons behind 

the public demand for money are trading motivation, cautious motivation and speculative 

motivation. Trading motivation and cautious motivation are mainly for buying and paying. These 

two types of motivations have a strong rigidity. The speculative motivation is more sensitive to 

interest rates, which includes the current interest rate and expected interest rate. The 

corresponding demand for money is affected by the interest rate level and expectations of financial 

assets (Arestis & Sawyer, 2006). Because an expected factor exists, the relationship between the 

speculative motivation of money demand and interest rate is not stable. The effects of unstable 

money demand on aggregate demand and the price level is uncertain. Whether money supply is 

exogenous or endogenous depends on the motivations of money demands. Besides speculative 

motivation, it can be understood that when the money supply is affected by money demand it is 

endogenous (Ireland, 2005). Trading motivations and cautious motivations are stable with the 

interest rate. The money supply can be treated as exogenous under speculative demand. 

 

2.3.7 The core of China and Japan’s monetary policy 

 

Sheng (2006) argues that China's money supply is endogenous. The results show that China’s 

economy is determined by the monetary demand. This is consistent with the New Keynesian 

School. The People’s Bank of China control and regulate the money supply in a limited degree, 

which means that China’s commercial banks partially overcome the restrictions imposed by the 

central bank's reserve requirements so that it may reduce the initiative of the central bank's 

monetary policy operations. Also, Ginger (2006) argues that the People’s Bank of China has 
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flexibly adopted monetary policy instruments to affect commercial banks or change the existing 

monetary policy rules in a timely. Considered unconventional monetary policy since 2001, the 

Bank of Japan focuses on using a large amount of money supply into the market to stimulate 

Japan’s price level and investment. From first round to third round of monetary policy, the amount 

of money supply has significantly increased (Peersman, 2011). Japan’s monetary policy can be 

understood it is monetarist school. 

Overall, there is a large number of literature analyse the effectiveness of monetary policy. Stock 

and Watson (1989) establish a multiple variables VAR model and find that the effects of M1 on 

the industrial index are not significant. However, when adjusted the time series, results indicate 

that M1 can explain the fluctuation of output. Additionally, Romer (1990) discusses that when the 

target of monetary policy is controlling inflation, the unemployment rate will increase by 2%. He 

also argues that monetary policy shocks have had significant effects on the economic fluctuation 

in the United States since World War II. Moreover, Bernanke and Blinder (1992) claim that the 

federal funds rate can be treated as an independent monetary policy indicator. Blinder (1995) finds 

there is a lag between the federal funds rate with the inflation rate. Carlino and Defina (1998) argue 

that monetary policy has different effects in different regions. Ratti and Bae (2000) explore the 

relationship between money supply and output. Results show that money supply has long-term 

negative effects on the output. Xie (2000) argues that monetary policy cannot complete several 

targets at once. Results show that the effects of monetary policy on the inflation rate are the most 

significant. Furthermore, Arnold and Vrugt (2002) think there exists a difference between 

transmission mechanisms of monetary policy in different markets. Smaghi (2006) assesses the 

monetary policy of the United States and the Euro area and claims that there is a significant lag 

between the monetary policy, output and inflation rate. To the output, the lag is nearly one year 

while the lag on inflation lasts 2 years.  

Overall, the different scholars have considered their research objectives to understand the 

effectiveness of monetary policy. First, whether monetary policy can exert effects on the key 

economic variables, such as price level and economic growth. Second, whether the central bank 

uses the appropriate monetary policy instruments at the right time to regulate the macroeconomy 

and achieve its desired targets. 

 

2.4 Money Neutrality 
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Whether a change in the money supply can impact the real economic variables is a question that 

can be answered with either money neutrality or non-neutrality. According to the definition of 

Cagan (1969), monetary neutral describes the state of when the supply of money does not have 

any effects on real output and the redistribution of resources. The new supply level created by 

monetary shocks will be fully responsive to changes in price level and all commodity prices will 

remain unchanged. On the other hand, non-neutral monetary refers to changes in the money 

supply which will affect real output and the redistribution of resources. Cagan (1969) points out 

that the effects of money supply on the price level is seldom steady, which means that monetary 

is non-neutral. Saving (1973) claims that when expectations are inelastic, there is no monetary 

policy illusion or wealth redistribution effects, thus money is neutral. 

 

2.4.1. Theory of Money Neutrality 

 

2.4.1.1 Classical School 

 

Researched the monetary neutrality started at the Classical school. Classical economists believe 

that the essence of money is the main methods of trading in the process of commodity exchange. 

The purpose of money is for exchanging the goods and improving the transaction efficiency. The 

Classical school argues that the economic development is determined by the physical department, 

rather than the money. In the Classical theory, they argue that the money and commercial 

development are linked by the trade. In the economic development, the Classical theory believes 

that business needs a certain amount of the money. Overall, the Classical school argues that the 

money is neutrality. 

 

2.4.1.2 Monetarist School 

 

The monetarist school represented by Friedman argues that money is only a superficial 

phenomenon. Human capital, production technology, natural resources and political system play 

a decisive role on the economic development. The monetarist school argues that the money supply 

just affects the price level, nominal currency income and other variables. In the long-term, money 

supply cannot change the actual output. But, in the short-term, the money supply will cause 

economic fluctuations. The monetarist school argues that monetary policy is the most important 
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part of economic policy. Friedman and Schwartz (1963) find that change the amount of money 

supply causes the cyclical change in the real economy. 

 

2.4.1.3 Rational Expectations School 

 

Rational expectations school has developed the money neutrality.  The Rational expectations 

school uses the Keynesian economics analytic method to introduce the microscopic factors into 

macroeconomic analysis. However, this analytic method ignores the role of "personal decision", 

which lead to the hypothesis of the theory is unscientific. Rational expectations school believes 

that the basic units of the economy can be based on changes in information. Rational expectations 

school predicts that the policy changes by the government authorities will only cause the short-

term effects. This view is very similar to classical school so that the rational expectations school is 

also known as the neoclassical economics school. Policy effects will be quickly offset by the 

"rational expectations", which means that the government’s measures intervene in the economy 

are invalid. Specifically, money supply cannot change the output. Money is neutrality. 

 

2.4.2 Theory of Monetary Non-Neutrality 

 

2.4.2.1 Classical School 

 

It is not all classical economists who believe the money is neutral. Both of them argue that the 

money is non-neutral. Both of them believe that the population and money reserves depend on 

trade, and trade is dependent on money. Based on this logic system, economies could use more 

money to promote the trade and economic development. And, Weikesier proposed the concept 

of natural interest rate and money interest rate, and through the "accumulation process" to explain 

the balance between these two variables. When the money rate is higher than the natural interest 

rate, the entrepreneurial production becomes unprofitable. In this condition, the companies tend 

to reduce the scale of production and investment so that the economy into the recession process. 

When the natural interest rate and monetary interest rates in the balance state, investment, income, 

price and other factors will be fixed. The economy is in balanced. Based on the results, money has 

impacts on the economy. The money is non-neutrality. 
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2.4.2.2 Keynesian School 

 

In the era of the Great Depression of the twentieth century, the rapidly developed Keynesian 

school introduced the theory of effective demand into the national income. The theory links the 

monetary economy and the real economy under the influence of the marginal propensity to 

consume, the diminishing marginal efficiency of capital and the three psychological laws of 

liquidity preference. The change of money supply causes the changes in the interest rates to 

ultimately affect the physical output. It can be understood that the interest rates are the channel 

between money market and commodity market. In the IS-LM model, when the monetary 

authorities increase the money supply, the LM curve will move to the right, the equilibrium point 

of the IS-LM curve will move to the lower right, the equilibrium interest rate will decrease and the 

total output will increase. In the Keynesian school, money is non-neutrality. 

 

2.4.2.3 New Keynesian School 

 

In the face of some questions about the Keynesian school by the monetarist school and the rational 

expectations school, after the 1970s, Keynesian followers introduced the concept of wage rigidity 

and price stickiness and formed New Keynesian School. The New Keynesian school believes that 

the flexibility of wages and prices are different. The magnitude of the aggregate supply change 

brought about by the change in money supply will be between the Keynesian theory and the 

rational expectations school. The reasonable expectation of the micro-subject offset the effect of 

some of the policies, but did not make the policy completely ineffective. The New Keynesian 

School has developed the monetary neutral and non-neutral theory, paid more attention to the 

effect of microeconomics behavior on the effect of monetary policy, and introduced the theory of 

rational expectation, price stickiness and wage rigidity into the study. Money is non-neutrality. 

Overall, different schools’ core problems of money neutral and non-neutral theories mainly focus 

on the impacts on the output. From the development of theoretical research of different schools, 

the theory of monetary neutrality and non - neutral theory are intertwined. The functions of money, 

liquidity preference, price stickiness, micro-subject expectation and full employment of labor 

market have shown the money is non-neutrality from different aspects. 
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2.4.3 Money Neutrality of China and Japan’s monetary policy 

 

In the economic transformation, China’s monetary policy has gradually played important role in 

the economic development. Li (1991) and Yuan (1993) study China's economy during the 

economic transformation period and find that the price elasticity is not the sensitive and the short-

term expansionary monetary policy is non-neutrality. Zhang (1998) believes that the People’s Bank 

of China can effectively control the money supply. The effects of broad money are significant on 

the outputs. Zeng (2000) argues that the money is non-neutral as long as there is insufficient 

employment. And, results show that China’s nominal economic growth, M1, and M2 have a 

significant linear relationship. Huang and Deng (2000) find that money supply has a significant 

impact on the output. The growth of money supply has become an important factor to promote 

China's economic growth. Results show that China’s monetary policy in non-neutrality. Xu (2001) 

points that the money supply has more significant effects on China’s economic development in 

the short-term. But, in long-term, China’s money supply is not significant. Moreover, Wang (2003) 

systematically studies the neutral and non-neutral of monetary policy in the China's economic 

transformation period. Results show that, in long-term perspective, wage rigidity and price 

stickiness disappear. In the short-term, money is non-neutrality. But, Luo (2003) rejects the Wang’s 

results and finds that both China’s monetary policy in short-term and long-term are non-neutrality. 

In a summary, China’s monetary policy is non-neutrality. To the Japan’s unconventional monetary 

policy, Joyce et al. (2012) state that the asset purchase in Japan includes the private sector and 

government bonds are neutral. It means that Japan’s unconventional monetary policy is 

ineffectiveness. Okina, Kunio and Shiratsuka (2004) find that the commitment effects of Bank of 

Japan's interest rate policy could stabilize market expectations for short-term interest rates, thereby 

lowering the long-term interest rates and the yield curve. Bernanke et al. (2004) use a no-arbitrage 

VAR model and reports that Japan's unconventional monetary policy does reduce the long-term 

rate of return of financial assets. In addition, McAndrews, Sarkar and Wang (2008) use event-study 

analysis to find that there is a significant relation between Term Auction Facility (TAF) with the 

Libor-OIS. Overall, Japan’s unconventional monetary policy is non-neutrality.  

 

2.5 Environment of Monetary Policy 
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It is necessary to analyse the effects of economic system and monetary policy target system on the 

effectiveness of monetary policy, without considering the internal delay of central bank decision 

and the independence of central bank. 

 

2.5.1 Market Environment of Monetary Policy 

 

The economic system is the most basic environment for the implementation of monetary policy, 

including the planned economy and the market economy. The planned economy is a top-down 

economic system. The success of planned economy model requires the government is a highly 

intelligent institution, which government can keenly understand the demand of commodities on 

the market. At the same time, according to the needs of the government can effectively organize 

supply and demand in a balanced state. In this kind of economic system, the role of monetary 

policy is very limited. The degree of economic monetization is low. McKinnon (2010) states that 

monetary policy in the planned economy mainly relies on the administrative scale of credit and 

other means to control the scale of credit expansion. The microeconomic subject is mainly state-

owned enterprises. The characteristics of state-owned enterprises are not sensitive to interest rate 

changes directly affect the monetary policy transmission effect. Compared with the planned 

economy, the market economy is according to the price signal to guide the supply and demand for 

resource allocation. Under the market economy system, the economy has a high degree of 

monetization and the main body of microeconomic subject is the private economy. The interest 

rate and credit channel have become the most effective channels of monetary policy’s transmission 

mechanism. Also, the effects of monetary policy’s transmission mechanism will be affected by the 

different countries, different periods of market-oriented, different financial systems and other 

factors. Different degree of marketization corresponds to different effects of monetary policy’s 

transmission mechanism.  

 

2.5.2 Targets of Monetary Policy 

 

Besides the implementation of the market environment, the effectiveness of monetary policy is 

also affected by the monetary policy target system. In the target selection, according to different 

stages can be divided into the operational targets, intermediate targets and the ultimate targets. 

These targets are the central bank’s measurement on the conduction effects of monetary policy. 
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2.5.2.1 Operational Targets of Monetary Policy 

 

The operational target is the monetary authorities directly adjust the instruments of monetary 

policy. In general, the operational targets of monetary policy are mainly from the capital price index 

or the monetary quantity index. The operational targets of monetary policy are subject to the 

financial market and economic system. Change the monetary policy will inevitably lead to money 

shocks. According to the actual situation, the operational targets of monetary policy between the 

short-term interest rate target and the monetary quantity target.  

 

2.5.2.2 Intermediate Targets of Monetary Policy 

 

Monetary authorities use instruments to affect the operational goals. Through the intermediary 

objectives on the transmission mechanism of monetary policy aims to influence the ultimate target. 

In general, the intermediate targets of monetary policy mainly include the exchange rate, the 

amount of money supply, interest rates system, inflation rate and other indicators. The choice of 

intermediate target should consider the correlation, sensitivity, controllability, testability, anti-

jamming and feasibility. The selected indicators are highly relevant to the ultimate target, which 

can respond to the money shocks in the short-term. The intermediate targets in the monetary 

policy transmission process directly relate to the continuous adjustment of monetary policy and 

the expected effects of the realization. 

 

2.5.2.3 Ultimate Targets of Monetary Policy 

 

In general, the ultimate target of monetary policy has four aspects, which are economic growth, 

price stability, full employment and balance of payments. But, the ultimate target of the monetary 

authorities in economies is not immutable. In the different states of business cycle, the ultimate 

targets have different focus and options. The ultimate can be a single target more objectives. The 

monetary authorities will choose the ultimate target, which is according to the current state of 

economic operation. In the short-term, the expansionary monetary policy is conducive to 

economic growth and full employment, while will promote the price rise. Economic growth and 
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full employment will push up the salaries of the employed and raise the cost of production, thus 

driving the price rise, triggering the cost-driven inflation and leading the deficit in the balance of 

payments. In the long-term, economic growth is conducive to price stability, full employment and 

balance of payments. Stable prices, market production and trading signal stability, the market can 

effectively allocate the resources to promote rapid economic growth, exports and international 

capital inflows. The balance of payments is conducive to the full use of domestic and foreign funds 

and resources to achieve domestic economic growth and price stability. Overall, these four ultimate 

targets of monetary policy are unity and opposition. Overall, the effectiveness of monetary policy 

is affected by the economic system and monetary policy target system. 

 

2.6 Asymmetric Effects of Monetary policy 

 

After reviewing the effects of the development on monetary economics, the asymmetric effects of 

the extension of monetary policy is non-neutrality (Agénor, 2001). When monetary policy has 

significant effects on the real economy, it can display further the asymmetric effects of monetary 

policy (Hess, 2004). It can be understood that the effectiveness of monetary policy and asymmetric 

effects of monetary policy are often accompanied by each other. The asymmetric effects of 

monetary policy have been a widespread concern. It can be divided into the time dimension and 

spatial dimension (Kandil, 2002). The time dimension is how the different stages of the business 

cycle, different scales of monetary policy shock and different behaviors of monetary policy have 

different effects on output. The spatial dimension refers to an economy that has experienced a 

significant development so that monetary policy has different effects in different regions, industries 

and companies. These two levels have constituted towards the main structure of monetary policy’s 

asymmetric effects. 

 

2.6.1 Mechanism of Monetary Policy’s Asymmetric Effects 

 

There is a large amount of theoretical analysis discussing the mechanism of monetary policy’s 

asymmetric effects, such as the information asymmetry, menu costs, price rigidity, the financial 

accelerator, financial friction and public sentiment (Karras & Stokes, 1999). 

Information asymmetry is an important foundation of New Keynesian economics. This is where 

the participants of the market have different degrees of information. Participants who hold a large 
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amount of information will be in a relatively favorable position. Information asymmetry is a fairly 

common phenomenon in the real market economy. Bernanke and Gertler (1965) and Prescott 

(1986) explore the effects of information asymmetry on the financial market. They find that 

information asymmetry leads to moral hazard and adverse selection. Based on this, financial 

institutions tend to make loans to big companies that have adequate assets, good reputation, and 

an information disclosure system (Weise, 1999). The idea of information asymmetry was produced 

in microeconomics, but it has been widely used in macroeconomic analysis. During expansionary 

monetary policy, money supply is larger than money demand. Ball and Mankiw (1994) argue that 

the financing channel of small companies has not been affected by information asymmetry and 

therefore an increase in demand is not significant. However, when monetary policy is tight, money 

supply is smaller than money demand. Under this condition, small companies’ financing channels 

will be affected by information asymmetry. Information asymmetry causes different effects on 

different sized companies. 

Moreover, the menu cost refers to the manufacturer in the adjustment of product price must pay 

the cost. The menu cost shows that due to the existence of menu cost, sticky price makes 

manufacturers tend to adjust output rather than control the price, thereby changing the aggregate 

output. When the price fluctuations are significant and the profit is greater than the menu cost, 

manufacturers tend to adjust the price. In this condition, the menu cost is replaced by the price 

effect. To the asymmetric effects of monetary policy, Ball and Mankiw (1994) put the inflation rate 

into the menu cost model and establish the framework of asymmetric price adjustment. When 

manufacturer faces a small size of money shock, if manufacturer adjust the price slight, the 

generated income is less than the menu cost. In this condition, manufacturer tends to adjust the 

output rather than price. When the size of monetary shock is enough large, the adjusted price 

brings the profit is larger than the menu cost, manufacturer will change the price. Based on the 

results, Ball and Mankiw (1994) claim that large-scale monetary shock is neutral and small size 

shock has significant effects on the output. Ravn and Sola (1997) use menu cost model to explain 

the reasons of different scales of monetary shock’s asymmetric effects on the economy. Garibaldi 

(1997) uses menu cost model to describe the US federal funds interest rate has asymmetric effects 

on the labor market. Specifically, tight monetary policy makes interest rate increased. This 

condition leads to operation cost of company will be higher than before, company tends to reduce 

the number of jobs. The expansionary monetary policy can reduce the cost of company’s operation, 

while company does not immediately increase the number of jobs. Based on the Garibaldi (1997) 

analysis, the effects of tight monetary policy are more significant than the expansionary monetary 

policy on the labor market. 
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Furthermore, the price rigidity in the New Keynesian school of thought refers to when prices do 

not change easily. This is because of some enterprises which have monopoly power within 

imperfectly competitive markets. These enterprises tend to keep prices high in order to obtain 

monopoly profits. In general, the price level will rise easily, but prices are sticky when they decline 

(Yun, 1996). When actual money supply is larger than expected, monetary policy cannot improve 

actual output, as the general price level will offset the growth of nominal output. But, Engel and 

Caballero (1992) argue when actual money supply is less than expected, monetary policy will have 

profound effects on real output. Although nominal output falls, the general price level is at a stable 

level. The downside of this rigid price assumption is that monetary policy has an asymmetric effect 

on actual output (Holden, 2004). 

Bernanke and Gertler (1996) define the mechanism of financial accelerator as information 

asymmetry in the credit market which will produce an extra agency cost, where the agency cost 

depends on the capital adequacy ratio on the balance sheet. During a recession, small companies 

cannot get loans and invest. Gertler and Gilchrist (2001) think that the effects of the financial 

accelerator on the economic boom and recession states are asymmetric. Moreover, Bernanke and 

Gertler (1999) claim that the effects of the balance sheet on small companies and big companies 

are different. Additionally, Liu and Yuan (2009) finds that the financial accelerator has asymmetric 

effects on the different industries and regions. 

Financial friction is the phenomenon where information asymmetry and non-rationality leads to 

the financial market not being entirely effective. During this condition, the financial market cannot 

achieve the Pareto optimal allocation of resources. For different types of enterprises (large 

enterprises and small enterprises) in the same country, Bernanke, Gertler, and Gilchrist (1999) 

state that financial institutions tend to make loans to the large enterprises with sufficient assets and 

good reputations. Because of this, different types of companies’ financial friction are an important 

factor in determining monetary policy’s asymmetric effects. The degree of financial friction can 

vary between different industries in the same country. Buera and Kaboski (2008) find that 

industries that heavily rely on outside financing (such as automobiles, textile, etc.) have a higher 

degree of financial friction than those less dependent on external financing industries (such as 

catering, tourism and other services). Zhang (2009) argues that when there are external money and 

credit shocks, industries with high levels of financial friction are affected more heavily, resulting in 

more drastic fluctuations in industry output. Therefore, there are different asymmetric effects of 

monetary policy in different industries. When looking at different regions of the unified currency 

area, Tack (1996) argues that financial institutions and companies that are affected by economic 

development, economic structure, and other factors experience different degrees of financial 
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friction. This means that monetary policy creates asymmetric effects within different regions of a 

unified currency area. 

Also, the public sentiment is an important factor that affects monetary policy’s asymmetric effects. 

Cattona (1951) argues that psychological factors have an important influence on an individual's 

economic activity. Florio and Milano (2004) state that the market participants’ pessimistic mood 

in a recession period is more significant than a participants’ optimism in the boom period. Results 

show that the public is very pessimistic towards economic recoveries in a recession period. Even 

if the interest rate is very low and the money supply is increasing, companies and consumers do 

not tend to increase their spending. Under this condition, it can be considered that expansionary 

monetary policy is failing. During an economic boom, Thoma (1994) argue that the public has 

confidence that there will be future economic development and therefore increase spending and 

investment. Georgiadis (2015) finds that the central bank tends to implement tight monetary policy 

which can effectively control the money supply, thereby inhibiting the economy from overheating. 

Based on this, different public sentiments in the different stages of the economic cycle can lead to 

asymmetric effects of monetary policy. 

 

2.6.2 Literature of Monetary Policy’s Asymmetric Effects 

 

Existing literature about monetary policy’s asymmetric effects has been focused on the time 

dimension and spatial dimension, however this part will review the asymmetric effects of the 

money supply in different directions and asymmetric effects of the interest rate in different 

directions. 

 

2.6.2.1 Asymmetric effects of money supply 

 

The earliest concerned in the study of monetary policy’s asymmetric affects is different effects 

between expansionary monetary policy and tight monetary policy. Cover (1992) verifies that the 

positive monetary policy shock does not have effects on the output, while the negative monetary 

policy shock can affect the output. This effect is irrelevant with expected of monetary policy shock. 

Accordingly, Cover believes that Fed could cut the expectations of money supply is for improving 

the growth rate of output. Ball and Mankiw (1994) find that the large scale of monetary shock is 

neutral and small scale of monetary shock has significant impacts on the output. Monetary shock 
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in the different scales exists asymmetric effects on the output. Rvan and Sola (1997) use 1948-1987 

US data to compare the asymmetric effects of expansionary and tight money supply. And, the 

result supports Cover (1992) arguments. Rhee (1995) uses two regimes Markov model to find the 

positive monetary shock is stronger than the negative monetary shock in Korea. Cochrane (1998) 

measures the different scales of monetary shock and proves the monetary policy cannot be affected 

by the expectations. Bruinshoofd and Candelon (2004) use smooth transition regression model 

and indicate monetary policy in Denmark and UK is non-linear. Lo and Piger (2005) use regime-

switching coefficients model to observe that asymmetric effects of monetary policy have a 

relationship between business cycle, rather than the different directions. Thapar (2009) claims that 

asymmetric effects of monetary policy completely depend on the scale of monetary shocks. Karras 

(2009) demonstrates that 18 EU countries’ negative monetary shocks on output is statistically 

significant, while the positive monetary shocks are statistically insignificant. This result is similar 

with United States. Aye and Gupta (2012) examine the asymmetric effects of India’s monetary 

policy. They find positive and negative monetary shock exist a short time and time lag of 

asymmetric effects on the output. In addition, they argue the non-linear VAR model is better than 

the traditional linear VAR model for describing the effects of central bank’s monetary policy.   

The earliest concern in the study of monetary policy’s asymmetric affects are the different effects 

between expansionary monetary policy and contractionary monetary policy. Cover (1992) verifies 

that a positive monetary policy shock does not have effects on output, while a negative monetary 

policy shock can affect output. This effect is irrelevant with expected of monetary policy shock. 

Subsequently, Cover believes that the Fed cutting money supply expectations could improve the 

growth rate of output. Ball and Mankiw (1994) find that a large scale monetary shock is money 

neutral while a small scale monetary shock has significant impacts on output. Asymmetric effects 

on output exist at different scales of monetary shock. Rvan and Sola (1997) use the 1948-1987 US 

data to compare the asymmetric effects of expansionary and contractionary money supply. The 

results support Cover’s (1992) arguments. Rhee (1995) uses the two regimes of Markov model to 

find that a positive monetary shock is stronger than a negative monetary shock in Korea. Cochrane 

(1998) measures different scales of monetary shock and proves that monetary policy cannot be 

affected by expectations. Bruinshoofd and Candelon (2004) use a smooth transition regression 

model to indicate that monetary policy in Denmark and the UK is non-linear. Lo and Piger (2005) 

use the regime-switching coefficients model to observe that asymmetric effects of monetary policy 

have a nonlinear relationship with the business cycle, rather than different directions. Thapar (2009) 

claims that asymmetric effects of monetary policy completely depend on the scale of monetary 

shocks. Karras (2009) demonstrates that 18 EU countries experienced statistically significant 
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negative monetary shocks on output, while positive monetary shocks were statistically insignificant. 

This result is similar with the United States. Aye and Gupta (2012) examine the asymmetric effects 

of India’s monetary policy. They find positive and negative monetary shocks exist within a short 

time but there is a time lag between asymmetric effects on output. In addition, they argue that the 

non-linear VAR model is better than the traditional linear VAR model for describing the effects 

of the central bank’s monetary policy.   

 

2.6.2.2 Asymmetric effects of interest rate 

 

Similar with the money supply in different directions, the interest rate in different directions are 

an important factor of monetary policy’s asymmetric effects. Rvan and Sola (1997) find that a 

negative interest rate can exert significant effects on output and a positive interest rate does not 

have profound effects on output. In other words, a positive interest rate in the US is neutral. Silva 

and Portugal (2007) use a Markov switching model to analyse the effects of the benchmark interest 

rate on the Brazil’s boom and recession periods. Results show that the benchmark interest in the 

recession period has asymmetric effects on output. Jamilov and Egert (2013) claim that interest 

rate changes create asymmetric effects on output in unstable economies. However, Sensier, 

Osborn and Ocal (2002) use the UK 3-month benchmark interest rate to establish an STR model 

to analyse the effects of the nominal interest rate on GDP growth in UK. They indicate that the 

effects of interest rate adjustment in different directions are symmetric. This part has generalized 

the mechanism of monetary policy’s asymmetric effects, asymmetric effects of money supply and 

the interest rate in different directions. 

Overall, this chapter reviews and concludes the related literature to essential issue gravitating 

around the research objectives of the study. This chapter has improved the understanding of the 

broader theoretical monetary policy framework, such as monetary policy’s instruments, 

transmission mechanism, effectiveness, neutrality, environment and asymmetric effects. For 

deeply analysis, this thesis proceeds the empirical method to discussion and analysis. The empirical 

analysis and discussion are after the research philosophy. These issues are presented in chapter 3. 
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Chapter 3. Research Philosophy 

 

This chapter reviews the philosophy of the research strategy as this is important for portraying 

some of the philosophical methods used to understand the natural world and the workings of 

social reality. At the beginning of this chapter, the social research will be introduced. The social 

research process is made up of several parts, including formulating research objectives, choosing 

research methods, collecting data, critical thinking and others (Alexandiris, 2006). A deep 

understanding and analysis of the social research is an important part of the research philosophy. 

Due to the nature of social research, this part uses philosophy, approach, methodological choice, 

strategy, time horizon, techniques and procedures to analyse the essence of the research 

philosophy. Moreover, considering the research questions and objectives of this study, this part 

introduces the research philosophy of economics and econometrics. Collecting data and using 

econometrics could intuitively show the results and reflect the worth of the research. 

 

3.1 Social Research 

 

Social research is an academic research in social scientific fields, which means that the research 

involves conceptual and theoretical inspiration (Babbie, 2010). Social research is an important 

source of knowledge, which means that it could open some new ways to acquire knowledge. Bajpai 

(2011) argues that the rationale of social research is to understand ones reactions in a modern 

social environment by reading literature, which could provide common circumstances and theories 

that act as a foundation for social research in a certain extent.  

Social research and the relative methods for it do not take place in a vacuum (Bernard, 2011). The 

elements of social research include the literature review, research questions, sampling cases, data 

collection, and writing up (Blaikie, 2010). The existing literature is the most important element of 

research, which means that it could help to understand the topic, concepts, research methods, and 

key contributions. The existing literature review is a useful way to demonstrate the credibility and 

contribution of the research. Second, is research questions which can provide an explicit statement 

of what we want to know and play an important role in considering the research interesting area. 

The research questions could narrow down and focus on the interesting to specify the backgrounds, 

hypothesis and some of the limitations (Zikmund, Babin, Carr, & Griffin, 2012). Moreover, the 
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research questions can guide and make sense of the literature search, data collection and 

methodology. Based on the research questions, the researchers could use the sampling cases and 

data collection to design the social research. Wilson (2010) states that the sampling should consider 

the research questions to determine the population of this study. The sampling process must 

ensure that it is able to collect and gather the suitable data to answer the research questions. The 

data analysis stage is also the process of data reduction (Teddlie & Johnson, 2010). After the 

sampling and data collection, the data will be managed and analysed using statistical analysis or 

econometric methods in order to answer the research questions. The last stage is the writing up. 

Writing up is the dissemination of the research and findings. This stage shows the answers to the 

research questions (Snieder & Larner, 2009). Based on the elements of social research, we can 

discuss how the social research is influenced by the theory, practical considerations, epistemology, 

ontology, phenomenology and axiology (Saunders, Lewis, & Thornhill, 2012). 

 

3.1.1 Theory 

 

The theory provides a framework to consider social phenomena so the research findings can be 

interpreted (Snieder & Larner, 2009). Based on the existing literature, research may be classified 

as: deductive research and inductive research (Bryman, 2012). Deductive theory refers to when the 

researcher could use one of the theories to set up a hypothesis and collect data (Bryman, 2012). 

By using a suitable method, the researcher could test and validate existing theory. In this process, 

the social researchers should specify that the collected data has a close relation with the theories 

for making up the hypothesis. The inductive theory is opposite to deductive theory. Researchers 

use the collected data and a suitable approach to empirically generalize the theory. 

 

3.1.2 Practical Considerations 

 

The impact of practical considerations on social research is an important factor. When exploring 

the details, the significance of practical issues on how to carry out social research cannot be 

neglected. Pelissier (2008) thinks that the practical considerations may seem rather mundane and 

uninteresting compared with the philosophical analysis. 
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3.1.3 Epistemology 

 

The epistemology is the most important factor of the social research.  It is one of the philosophical 

branches that deal with the source of knowledge (Bryman & Bell, 2015). Specifically, the 

epistemology includes the possibilities, nature, source and limitations of knowledge in the research 

area. Furthermore, Canova (2007) argues that the epistemology can be marked as a study of what 

the researcher does not classify as knowledge. In particular, the knowledge is mainly from the 

following four categories. First, the intuitive knowledge is people relies on the intuition and beliefs 

(Novikov & Novikov, 2013). Second, the autocratic knowledge is obtained by books, research 

papers, experts, supreme powers, and so on. Third, the logical knowledge is found through the 

application of logical reasoning to create new knowledge (Ramanathan, 2008). Lastly, the empirical 

knowledge is acquired from the proved objectives and states.  

The research process can integrate all sources of relative knowledge to be put forward to a single 

study. For example, intuitive knowledge can be used to select specific issues that are explored in 

the selected research area. The literature review process obtains the authoritative knowledge. In 

addition, logical knowledge can be found by analysis of the results of the main data, which means 

that the conclusions can be considered empirical knowledge. Macionis and Plummer (2008) state 

that the epistemology includes essentialism, the historical view, perennial, enterprising, empiricism, 

idealism, rationalism, and constructivism, etc. Empiricism and rationalism can be designated as 

two major constructive debates in the field of epistemology related to social research. Empiricism 

accepts personal experiences associated with observations, feelings, and sensibility as an effective 

source of knowledge. Additionally, rationalism can be used as an effective and reliable measure to 

obtain the results as a source of knowledge. 

 

3.1.4 Ontology 

 

Ontology is a system of beliefs which can be defined as "the existence of science or research", 

which involves the nature of reality (Li, 2016). Objectivism and subjectivism can be designated as 

the most important part of the ontology. Objectivism depicts the positions of social entities in 

reality that exist outside the social actors associated with their existence. In addition, the 

objectivism is an ontological standpoint, and that social phenomena and their meanings are 

independent of the survival of social actors. Collins (2010) thinks subjectivism argues that social 
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phenomena are generated by the behaviour of the social actors associated with their existence.  

Constructivism can be defined as an ontological standpoint; or in other words, when social actors 

continuously assert social phenomena and their meanings. 

 

3.1.5 Phenomenology 

 

Brown (2006) claims that the phenomenology only focuses on experiences and events. It ignores 

or minimizes external and physical realities. Crowther and Lancaster (2008) point out that the main 

strengthen of phenomenology is it has a better understanding way for issuing and developing some 

new theories. Accordingly, phenomenology in social research study ideas are based on the large 

data and information from the induction, human interests, and stakeholder perspectives. 

 

3.1.6 Axiology 

 

Axiology mainly refers to the "target" of  research (Crowther & Lancaster, 2008). Axiology is a 

branch of  philosophy that studies the judgment of  value. Specifically, the axiology is a useful way 

to evaluate the effects of  researchers’ value on the all process of  research.  

Based on the six main factors affecting the social research, Collis and Hussey (2014) believe that 

the criteria of  social research has an important position in the research philosophy. The existing 

literature has summarized social research’s criteria of  reliability and validity. Easterby-Smith, 

Thorpe and Jackson (2008) argue that the reliability refers to the degree to which the same 

instrument is used to obtain the same answer multiple times. In simple terms, if  the research has 

high reliability, other knowledge needs to use the same research method for producing the same 

result. It is notable that the reliability problem of  social research arises in many forms. Wilson 

(2010) argues that reliability is the most important criteria of  research. And, Babbie (2010) 

considers whether reliability is the focus of  the data source, because we do not have the ability to 

guard against observers being subjective. Fox and Bayat (2007) shed light on whether the reliability 

of  the work will be affected by whether researchers use subjective observers to learn methods. 

Moreover, the validity of  the study can be interpreted as the degree to which the research method 

is followed during the course of  the study. The validity of  the different forms of  research mainly 

include the measurement validity, internal validity, and external validity. Littlejohn and Foss (2009) 

think that the measurement of  validity uses primarily quantitative research to find unknown social 
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scientific concepts. The internal validity pays more attention on the conclusion incorporates a 

causal relationship. The problem of  external validity is related the results of  a study; that is the 

whether can go beyond the specific research context.  

The following measures may make the study is valid: 

A) Suitable study schedule must be selected; 

B) It does not only select the suitable methodology, but also consider the features of  the study; 

C) Appropriate research sample method must be selected; 

D) Respondents may not choose in any way the specific choice of  the answers. 

Overall, this part deeply analyses social research’s position, elements, factors, and criteria. Based 

on the position of  the social research, Ryan, Scapens, and Theobald (2002) argue that social 

research requires the researchers to pay more attention on the social science. The elements of  

social research are made up of  a framework on how to analyse the social research question. The 

six factors affect the quality of  social research. These may also have different impacts on the 

research design. The existing literature will help us to fulfil the criteria of  reliability and validity. 

These could help us to find available research questions and suitable methods. In the next part, we 

will analyse the essence of research philosophy. 

 

3.2 Essence of Research Philosophy 

 

Ryan, Scapens, and Theobald (2002) state that the research philosophy involves the source, nature, 

and development of knowledge. Researchers have been engaged in knowledge creation is mainly 

from collecting the secondary and major data and performing data analysis to answer the research 

questions, and mark the creation of new knowledge or theory. For exploring and answering the 

research questions or theory, researchers usually make a general plan. And, this general plan can 

be treated as the research design. Saunders, Lewis and Thornhill (2012) claim that research design 

plays an important role in any research. The research design includes two categories, which are 

exploratory and conclusive. According to its name, the exploratory research is limited on the 

specific aspects of the field of research, rather than answering the research questions. And, the 

conclusive research can divide descriptive and causal relationships. In particular, any study should 

be aware and formulate the assumptions for addressing the research philosophy. As shown by the 

illustration in Figure 3.1, the research philosophy is positioned at the outer layer of the ‘research 
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onion’. The process of research is the philosophy, approach, methodological choice, strategy, time 

horizon, techniques and procedures. The roadmap of research philosophy strategy could help the 

study to use suitable methodology to obtain results and theory. 

 

 

Figure 3.1: ‘Research Onion’ of Research Philosophy. 

Source From: Saunders et al. (2009) 

 

3.2.1 Philosophy 

 

The philosophy of  research is through the hypotheses to reflect the basis of  the research strategy 

(Littlejohn & Foss, 2009). There are a large number of  branches of  research philosophy. Within 

the scope of  social research, there are four main research philosophies: pragmatism, positivism, 

realism, and interpretivism (Saunders, Lewis & Thornhill, 2012). 

 

3.2.1.1 Pragmatism 
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Pragmatism research philosophical acceptance concepts are relevant only when they support 

action. Pragmatism recognizes that there are many different ways to explain the world and to 

conduct research. There is no point of  view can give the whole picture, and that there may be 

multiple realities (Myers, 2008). According to the nature of  the study, pragmatics can combine the 

positivist and liberationist with a single study. 

 

3.2.1.2 Positivism 

 

Positivism thinks that the trustworthy views or knowledge should be through the observations. 

Under the process of  positivist study, the research mainly uses the data collection and quantifiable 

analysis for discussion. However, there are some shortcomings of  positivism. First of  all, the valid 

of  knowledge source is foundation of  the positivism (Collins, 2010). But, the source of  concepts, 

such as time and space cannot ensure both of  them are validity. Moreover, Crowther and Lancaster 

(2008) argue that the positivism has subjective consciousness to affect the validity of  research. The 

subjective consciousness can be understood the personal behaviour and preference on the research. 

In addition, Easterby-Smith, Thorpe and Jackson (2008) criticize the positivism in research is lack 

of  development. In other words, the results of  positivist research cannot reflect the results in the 

time-varying state. Based on this, positivism provides a lack of  insight into the problem. 

 

3.2.1.3 Realism 

 

Realism as a branch of  epistemology is dependent on the independent think. It can be understood 

that the realism is scientific method of  knowledge development. Realism has two categories, which 

are the direct realism and critical realism. Direct realism can be regarded as "what you see is what 

you get" (Saunders, et al., 2012). In other words, it depicts the world through personal human 

feelings. Novikov et al. (2013) argue that the criticism with realism is that human beings will 

experience the real world through feeling and image. According to critical realism, the real world's 

feelings and images may be deceptive, and they usually do not depict the real world. 

 

3.2.1.4 Interpretivism 
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Wilson (2010) states that the interpretivism has absorbed the relative philosophical position of  

idealism, such as the social constructivism, phenomenology, and hermeneutics. Interpretivism 

involves researchers explaining the elements of  research. Based on this, the interpretivism 

integrates human interest into the study. Thus, the social construction and factor, such as the 

language, common sense or consciousness, are the important way to understand the reality. 

Crowther and Lancaster (2008) emphasize that the development of  interpretivism is based on the 

criticism of  social science positivism. The second data study is also welcomed by the philosophy 

of  interpretivism. In this type of  study, meaning usually occurs at the end of  the research process. 

In general, any studies are affected by the choice of  different philosophies. Specifically, the choice 

between the positivism and interpretivism mainly express the different approaches. In essential, 

the differences are between the quantitative and qualitative studies.  The quantitative and qualitative 

research methods have always been a major issue.  

 

3.2.2 Approach 

 

Based on the philosophy analysis, this part focus on the details about the different approaches, 

which include the deduction approach, induction approach and abduction approach. 

  

3.2.2.1 Deduction Approach 

 

To the deduction approach, the core is the hypotheses. The deduction approach uses the testable 

hypotheses to design the research. Pelissier (2008) argues that researchers tend to set up hypotheses 

at the beginning of  research. Based on the existing literature or some scenarios, used the testable 

hypotheses explore the specific research objectives. It can be understood that the deduction 

approach is through the hypotheses way to make research from general to the specific. Gulati 

(2009) states that the deduction approach has a wide context to research any potential relationship 

or unclear effects. In other words, used the deduction approach can explore the potential relation 

from a particular theory or case.  
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Figure 3.2: Process of deductive approach 

Source From: Saunders et al. (2009) 

 

Deduction approach is the suitable method for analysis and exploration the relations or effects in 

the existing literature and phenomenon. Snieder and Larner (2009) assess the deductive approach 

fully satisfies the requirements of  research logic. The deduction approach is from the existing 

literature or scenarios to issue some new testable hypotheses. By the observation results, the 

testable hypotheses can be confirmed or rejected in the research. Applied the relevant research 

methods could prove the deduction is right or wrong.  Figure 3.2 is the process of  deductive 

research. Used the deduction approach in research is following the steps: 

First, the testable hypothesis from the existing theory or a scenario; 

Second, issuing the hypothesis in operational terms or variables; 

Third, applying the suitable methodology; 

Fourth, verifying the results to confirm or reject the hypotheses; 

Fifth, supposing no confirmation of  the case to modify the theory. 

 

3.2.2.2 Induction Approach 

 

To the induction approach, the core is the reasoning. The core of  induction affects the process of  

research is different with the deduction approach. The reasoning emphasizes the role of  

observation. Via the observation, research puts forward to the relative results and theory. The logic 

of  induction approach is from the large number of  information set or data set to explore and 

establish the theory. After all, the reasoning is from the experiences. Goddard and Melville (2004) 
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argue that although the patterns of  induction research is from observations, the induction does 

not imply that it ignores the theory. Bernard (2011) thinks that the induction approach may not 

affect the effects of  existing literature on the accuracy of  research. To conclude or procedure a 

theory, the induction should abide the patterns, similarities and regularities of  experiences. 

The induction approach is through the large number of  observations to get the suitable reasoning 

and shift towards the theoretical generalizations and ideas. When starting from a topic, researchers 

tend to generalize the development experience and determine the initial relationship through the 

research (Neuman, 2003). The process of  the inductive approach application takes place through 

observations and tests to construct a trustworthy theory. Firgure 3.3 is the process of  inductive 

approach. 

 

Figure 3.3: Process of induction approach 

Source From: Saunders et al. (2009) 

 

3.2.2.3 Abduction Approach 

 

To the abduction approach, its aim is for digesting the weaknesses of  deduction and induction 

approaches in the research. Apparently, Saunders, Lewis and Thornhill (2012) discuss that the 

deduction approach does not clearly explain the theoretical foundation of  testable hypotheses. On 

the other hand, Bryman and Bell (2015) argue that the induction reasoning is criticized, with the 

reason being that the amount of  observations can lead to generate new theory. For example, some 

research are issued by some “surprising facts” or “puzzles”. Used the deduction approach, the 

study needs to use the existing literature or theory to set up the hypotheses. However, the 

“surprising facts” or “puzzles” cannot be explained by the literature. The testable hypotheses 
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cannot express the results. To the deduction approach, called “surprising facts” or “puzzles” always 

cannot offer large amount of  observations to lay a solid theoretical foundation. As a third 

alternative, the abduction approach may overcome these shortcomings through a pragmatic view. 

Following the abduction approach, study could mix approaches in a ‘best’ way to design the 

research. 

 

3.2.3 Methodological Choices 

 

Based on the research onion in figure1, the choice of  methodology could be divided into three 

parts, which are qualitative analysis, quantitative analysis and mixed analysis.  

 

3.2.3.1 Qualitative Analysis 

 

To the qualitative analysis, it is self-explanatory. They are intended to provide an in-depth 

understanding the motivations and explore the thought and opinion in the trend. The logic of  

qualitative analysis is via the research statements, perceptions and senses to deeply understand the 

research objectives. William (2005) argues that some states, such as feelings or emotions, cannot 

use the data collection to show. Due to this, qualitative data collection methods have emerged. 

Monette et al. (2005) believe that the qualitative analysis could provide a critical analysis to the 

abstraction and generalisation and a potential insight and idea for the deeply analysis. Moreover, 

Vaus (2002) argues that qualitative research can provide rich data about people and situations. 

However, qualitative research is often criticized because it has a lack of  universality, over-reliance 

on subjective interpretation of  the researchers, and cannot be produced by later researchers. 

Yamagata-Lynch (2010) presents the main methods of  qualitative analysis, which are interviews 

data analysis, and observations. 

 

3.2.3.2 Quantitative Analysis 

 

To the quantitative analysis, the core is data and calculation. Ethridge (2004) argues that 

quantitative analysis is through the data to show and discuss the results. Based on this condition, 

the quantitative analysis tends to answer the “how many” or “how long” and measure the 
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probability of  various views and opinions. Bryman and Bell (2015) states that the quantitative 

analysis uses the data analysis to explore the reality of  socialism. In a whole, the essential of  

quantitative analysis is used the data to answer the research questions. The methods of  quantitative 

analysis include the questionnaire, regression analysis, correlation and others. 

In summary, qualitative research and quantitative research are based on the different points to 

apply in the detail researches. The qualitative analysis uses words description to deeply understand 

the theory is how to affect the social interactions. To the quantitative analysis, it relies on the data 

to test hypotheses, observe reasons and effects, and make estimations. In essence, data analysis has 

different positions in qualitative analysis and quantitative analysis.  

 

3.2.3.3 Mixed Analysis  

 

Considering the different outcomes of  qualitative analysis and quantitative analysis, some 

researchers tend to make good use of  each of  their strengths. Creswell et al. (2003) defined mixed 

analysis as a methodology for conducting research. Mixed analysis involves the collection, analysis 

and integration (or mixing) of  quantitative and qualitative studies. Mixed research studies the use 

of a variety of ways to explore research questions. The aims of mixed research are explanations, 

interpretations, exploring the phenomenon, developing and testing new instruments, providing 

theoretical perspectives, adding a single design advantage, overcoming the weaknesses of  a single 

design, and solving different levels of  the problem and theoretical point. 

There are several characteristics of  mixed analysis. First, Monette, Sullivan and DeJong (2005) 

think the designing of  mixed research can be based on both perspectives of  quantitative analysis 

and qualitative analysis. Second, Yamagata-Lynch (2010) argues that the research problems of  

methodology is based on the prior literature, knowledge, experience, or the research process. 

Wilson (2010) states that the sample sizes depends on the methods used. Furthermore, the data 

collection in mixed research can involve any technique available to researchers (Pelissier, 2008). 

 

3.2.4 Strategy, Time Horizon, Techniques and Procedures 

 

Strategy and the time horizon both depend on the methodological choices and research questions 

(Andrew, Pedersen & McEvoy, 2011). There are a large number of  strategies in research philosophy 
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(Bryman & Bell, 2015). The strategies are based on qualitative research, quantitative research, and 

mixed research. Based on figure1, the strategies include the experiment, questionnaire, case study, 

and ethnography, etc. For the time horizon, the existing literature has two categories, which are the 

cross-sectional study and longitudinal study. Crowther and Lancaster (2008) state that the cross-

sectional study usually involves the use of  cross-sectional regression in order to determine the 

existence and magnitude of  the causal effects of  one or more independent variables at a given 

point in time. Cross-sectional study is different from time series analysis, where one or more of  

the total economic behaviours are tracked over time. The longitudinal study is known as a follow-

up study which refers to a repeated study over a relatively long period of  time on the same batch 

of  subjects (Bryman, 2012). The longitudinal study can observe a more complete development 

process and the key turning point of  the development process. The longitudinal study is especially 

suitable for research on the issue of  stability and the effects in the time series. Meanwhile, 

techniques and procedures mainly concern data collection and data analysis (Gulati, 2009). Based 

on the strategy and time horizon, researchers can find the suitable data in the sample. In data 

analysis, researchers use data skills to capture results (Ryan, Scapens & Theobald, 2002).  Marsh 

and Furlong (2002) argue that suitable data processing is a very important procedure for obtaining 

results. 

Overall, the methodological choices can affect the strategy and time horizon. In essence, both are 

dependent on the research questions and research objectives (Hallebone & Priest, 2009). Using 

data collection and suitable methods could procedure the results needed to answer the research 

questions. The essence of  the research philosophy is based on the research objective and questions, 

which help to form a suitable strategy for obtaining results. 

 

3.3 Research Philosophy of Economics  

 

Economic methodology is the basic theory of  economics. Wilson (2010) argues that economics is 

based on understanding people’s economics activities with the research objectives of  exploring 

cognitive methodology and establishing systematic general economic rules. Establishing an 

economic rule is a relative long process as the economic rules are from the complex economic 

phenomenons. During this long process, Singh (2007) argues that people are subjective, making it 

difficult to observe and understand their economic activities. Therefore, people should constantly 

understand and sum up economic rules to guide economic activities. Economic methodology is 

based on people’s epistemology to study economic knowledge and explore its structure. Dawson 
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(2006) thinks economic methodology does not only involve the study of  economic theory, but 

also establishes the systematic study of  the epistemology and subjectivism. Ancient Greek 

philosophical development bred the burgeon of  economic thought. The various economic ideas 

all include philosophical speculation. During the development of  economic methodology, a large 

numbers of  methodological ideas were generated. Although some of  them are opposing and 

irreconcilable, there is a tendency for mutual influence, promotion and development on difference 

economic methodologies. However, there are still some debates on the important issues. This part 

selects some far-reaching methodological ideas for discussion. 

 

3.3.1 Deduction and Induction  

 

In the history of  economic development, deduction and induction as two important 

epistemological ideas play an irreplaceable role on the evolution of  economic theory (Wilson, 

2010). Gulati (2009) states that the induction approach is through using experiences as the basic 

principles to establish the theoretical system. Adam Smith first used the induction approach to 

analyse economic issues. However, Hume believes that feelings and experiences cannot observe 

and analyse the causality relationship between the different phenomenons. Hence, the results 

derived from induction method has limitations (Babbie, 2010). With the accumulation of  

experiences and new conditions, the induction method cannot guarantee that the conclusion is 

always correct. Furthermore, the deduction method is largely influenced by rationalism. Rationalist 

views believe that the acquisition of  knowledge must be obtained through rational judgment and 

logical reasoning. Snieder and Larner (2009) argue that the deduction method is based on a certain 

logic to derive a new understanding. The deduction method also clearly uses assumptions as the 

premise to obtain unknown knowledge. In general, Adam Smith focused on the induction and 

deduction methods. Malthus also insisted on the induction method, while Ricardo and Muller 

emphasized the deduction method. 

Since the 20th century, many economists cannot deny the role and effects of  the induction and 

deduction methods. Objectively speaking, the induction and deduction methods have their own 

advantages, while these two also have undeniable limitations. Pelissier (2008) finds that the 

induction method predicts unknown objectives by summarizing existing things. However, this kind 

of  prediction easily leads to mistakes. Similarly, the deduction method also has its limitations. 

However, the induction and deduction methods cannot be used alone as the relationship between 

them is mutual penetration. Induction method establishes the axiom is derived on the people’s 
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countless practical activities. In other words, leaving the experiences aside, the induction method 

cannot recognize self-evident assumptions. Goddard and Melville (2004) argue that the induction 

method inevitably follows the deduction method. The epistemology of  scientific development 

combines the induction method with the deduction method. Bernard (2011) finds that there is a 

process for the theory. First, the theory is summed up from special facts to get universal 

conclusions. Then, using the general results as the foundation, the individual phenomenon can be 

analysed. Neuman (2003) claims that people’s understanding level follows a spiral rise. In economic 

methodology, Keynes and Marshall have deeply explored the induction and deduction method 

(Lodico, Spaulding &Voegtle, 2010). Both claim that the induction method collects data and 

information and deduction method uses reality to test if  the theory is correct. Alexandiris (2006) 

points out that the deduction method is based on the induction method in order to introduce 

general principles. Overall, the combination between the deduction and induction method has 

developed economic theories greatly in the 20th century. 

 

3.3.2 Individualism and Holism 

 

Individualism is based on the individual as the starting point and basic analysis unit to observe the 

economic phenomenon. Monette, Sullivan and DeJong (2005) argue that individualism has a deep 

philosophical basis which has been widely accepted and recognized by scholars. From the 

ontological view, individualism believes that society is composed of  only individuals (Hoover, 

2005). Based on this, the individual is endogenous and society is exogenous. From the 

epistemological view, individualism is when only individuals can directly gain experiences (Collis 

& Hussey, 2014). Classical economic scholars think economic analysis should start from specific 

economic behavior, including individual consumers and enterprises. In terms of  holism, Lee and 

Lings (2008) think the all of  research is an organic whole. All of  research cannot build from a 

number of  isolated parts. Holists believe that various components constitute the whole. Canova 

(2007) states that the differences between the whole and parts is that it mainly expresses nature, 

rather than the quantity. Thus, Different levels are needed to gain a comprehensive understanding 

of  holism. 

During the beginning of  western economics, there was no doubt that individualism was the most 

basic methodological principle of  economic theory. Large numbers of  economists adhered to the 

hypothesis of  the “economic man” as the cornerstone of  theoretical construction. Since the 

classical economic school, the development of  economic theory has been accompanied with 
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individualism. Economists believe that individuals take the initiative to participate in economic 

activities to maximize their profits. Individualism has occupied a main long-term position in 

economics. However, throughout the course of  economic development, some scholars have 

argued that individualism should be questioned. The holism methodology thinks the hypothesis 

of  the “economic man” is imperfect, which means that it cannot reflect the true nature of  humans. 

By comparing the ideological content and development process of  the individualism method and 

the holism method, the debate focuses on whether the importance is on the individual or the whole. 

Individualists emphasize that the individual is the most important element. Moreover, holism 

thinks the whole is an aggregate or collection of  individuals. Individualism and holism 

methodologies have their superiors and limitations. Hallebone and Priest (2009) find that when 

analysis the economic system is complex, the individualism method is helpless. Meanwhile the 

holism methodology cannot completely understand the whole knowledge. After all, Ramanathan 

(2008) states that accumulation of  individual knowledge can be transformed into a deep 

understanding. There are comprehensive trends between individualism and holism methodologies. 

Individualism gradually absorbed the thoughts of  holism (Teddlie & Johnson, 2010). Furthermore, 

Marsh and Furlong (2002) argue that the holism method tends to use individual analysis on new 

economic activities. 

 

3.3.3 Positivism and Falsificationism 

 

Positivism has had an influence on a large number of  philosophical theories. Wilson (2010) argues 

that positivism exerted great impacts on philosophical development. In the development of  

research philosophy, positivism emphasizes the combination of  empiricism and logical analysis. 

Positivist methodology think that all comprehensive propositions should consider experiences 

(Saunders, Lewis, & Thornhill, 2012). Falsificationism is first mentioned by the British science 

philosopher Popper. It argues that the generation of  science should depend on the hypotheses and 

conjectures, rather than the accumulation of  observations. The discovery of  rules and scientific 

theory should come from people’s minds. Novikov et al. (2013) think that falsificationism is the 

correct method of  judging the external world and is consistent with the theory. In terms of  

speculations and hypotheses, there are large amounts of  evidence which cannot prove the theory 

is correct. But, if  there is a contradiction between the empirical results and the conjecture, it can 

be understood that the conjecture is wrong. Although these theories cannot be said to be absolute 
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truths, they are considered to be correct theories before they are negated by reality (Blaikie, 2010). 

Through falsificationism, people can gradually approach the truth. 

Positivism and falsificationism cannot be replaced by each other in the course of  economic 

development. But, using only one of  them to analyse the problem and build the theory has their 

shortcomings. Positivism cannot avoid induction and overcome the logical jump. In this case, the 

emergence of  falsificationism can bring new ways to think about unknown things. But, the harsh 

requirements makes economists’ prohibitive of  falsicationism (Saunders, Lewis & Thornhill, 2012). 

Bryman (2012) argues that if  economists insist on falsicationism methodology to build scientific 

theory, it would lead to immature theories being abandoned in advance. The philosophy of  

economics focuses on the formation of  economic knowledge and provides new interpretations 

of  applied knowledge. The philosophy of  economics mainly analyses the structure of  economic 

theory and the basic understanding of  economic activities. The core of  economic philosophy is 

engaging economics in different research types, rather than the economic methodology or the 

tools used in the economic analysis. Overall, the philosophy of  economics provides a series of  

principles for organizing, planning and implementing economic research. 

 

3.4 Research Philosophy on Econometrics 

 

Economics can be divided into theoretical and empirical economics. The fundamental difference 

between these two is whether to consider social value judgments. Normative economics has 

recognized the value of  judgments. The policy of  value judgments is to try and answer "what 

should be" (Macionis & Plummer, 2008). Meanwhile, empirical economics focuses on the 

relationships and rules between varieties of  economic entities and economic variables and try to 

answer, "what it is", rather than the value of  judgments playing an important role. Monette, 

Sullivan and DeJong, (2005) argues that empirical economics has originated in the "Say law", 

formed in "marginal analysis", and popularized by "Keynesianism." Empirical economics is 

divided into theoretical analysis and empirical analysis (Ryan, Scapens, & Theobald, 2002). Modern 

Western macroeconomics and microeconomics belong to theoretical theory, while econometrics 

is classed as empirical analysis. In the past one or two decades, the development of  statistical skills 

has led to econometrics to become the most mainstream method of  economic theoretical research 

and empirical analysis. With the development and dissemination of  microeconomic econometric 

models, the econometric application on sociology and management has been on a rapid upward 

trend. 
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3.4.1 Test and Discovery 

 

Some people think that empirical methods are only useful in tests, rather than in discovery. The 

empirical method emphasizes the empirical test of  the theoretical hypothesis. Therefore, the 

philosophy of  empirical methods is to only 'test', rather than 'discover' (Myers, 2008). Empirical 

methods do not produce theoretical hypotheses, only test it. Theoretical hypotheses or new 

knowledge cannot be obtained by empirical methods and a general understanding for this point 

has formed. We need to discuss why the position of  econometrics in economic research is only 

for tests. The core of  this question is how to correctly understand and define econometrics.  

In terms of  narrow econometrics, opening any textbook could show that model estimation and 

testing is the core of  econometrics. Statistical analysis in narrow econometrics is a necessary 

condition rather than sufficient condition (Littlejohn & Foss, 2009). Statistical analysis can 

represent the objective economic relationship. But in turn, if  a statistical relationship is found from 

the new data during the statistical analysis, it cannot be said that a new economic behaviour 

relationship has been discovered. This is because a statistical relationship is not a sufficient 

condition for an economic relationship. Logically, no matter how strong or inspiring the statistical 

equation is, it cannot represent any causal relationship between variables and data. The statistical 

relationship is the necessary condition, rather than the sufficient. This point is very important to 

help us correctly understand the role of  statistical analysis in empirical analysis and provide the 

guidance for improving and developing statistical analysis methods in economic empirical research. 

Empirical analysis is the materialist dialectics. The practice of  empirical analysis is based on the 

data analysis. After all, practice is the only criterion for testing truth. Although the functions of  

narrow econometrics are limited, it is still indispensable to any economic research. A significant 

feature of  economic research and social research is that there is no laboratory to test the theoretical 

assumptions. While the method and theory of  general econometrics is not limited to the textbook. 

According to R. Frisch’s words, statistics, economic theory and mathematics are very important 

for understanding economic research. Both are the necessary conditions, but one by themselves is 

not a sufficient condition. The combination of  these three factors constitute econometrics. The 

following flow illustrates the complete framework of  econometrics: the observation of  economic 

activity → the abstract on the economic theory (theoretical hypothesis) → the establishment of  

the overall regression model → access to sample observation data → estimation the model → test 

the model → application the model. Generalized econometrics could put forward a theoretical 
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hypothesis, which could then be tested. For empirical research, it is not just test. It is a complete 

econometric discovery scientific discovery. 

 

3.4.2 Induction and deduction 

 

The generation and rapid development of  econometrics embodies the rise of  induction or 

empirical analysis in economic research (Wilson, 2010). It should not simply assert that 

econometrics is merely empirical induction. The econometrics belongs to one of  the 

epistemological categories. For example, econometric analysis fundamentally belongs to the 

category of  scientific research methods within the induction method. In the final analysis, 

regression is the most important part of  econometrics which is also part of  induction. These 

words may frequently appear in econometric textbooks. Purely empirical induction has never 

existed in mainstream economics. Econometrics is also an important part of  modern mainstream 

economics (Gulati, 2009). In terms of  theoretical economics, econometrics has more emphasis on 

empirical induction. Lack of  a comprehensive understanding of  induction and deduction methods 

make one-sided emphasis on the nature of  metrological economics not only easy to misunderstand, 

but also leads to an empirical study of  economic experience in the direction of  the deviation 

(Pelissier, 2008). In particular, it is the statistical significance of  over-pursuing variables, while 

ignoring the rationality of  the overall regression model setting, and then drawing conclusions that 

cannot withstand scrutiny. In econometrics, the economic system is regarded as a random process 

that obeys a certain probability distribution. Snieder and Larner (2009) believe that a general causal 

relationship exists, but it is disturbed by various uncontrollable contingencies. The task of  

econometrics is to use a variety of  measurement methods to try to "control" all kinds of  accidental 

factors in order to test on the basis of  probability theory, whether the actual economic data reflects 

the general economic laws. 

In fact, the epistemological nature of  econometrics can be seen from its research steps. The 

application of  econometrics includes two basic steps, which are setting the model and testing the 

model. The model is set based on certain premise assumptions, through the logical deformation 

of  the test which can be derived from the theoretical hypothesis. It can be said that the 

econometrics belongs to the scope of  deductive. Goddard and Melville (2004) think the testing of  

the model is based on the sample data, the regression analysis and the statistical test of  the model. 

According to the test results, to accept or reject the original theory of  the hypothesis, the results 

should make a certain probability level. Testing the model belongs to the category of  induction. 
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If  there is a lack of  model setting, and only an economic data survey, collection, and statistical 

analysis, then this is economic statistics, rather than the econometrics (Saunders, et al., 2012). 

Econometrics is constituted of  these two steps. Based on this, econometrics has been based on 

the characteristics of  economic variables and economic data to develop many unique methods and 

tools, such as generalized moment estimation, unit root test, co-integration theory and the Markov 

chain, etc. Overall, a more precise description of  econometrics, is it is a combination between 

deduction and induction. In the application of  econometrics, deductive and inductive methods are 

closely integrated. This combination does not only mean to complement each other, but also lead 

to each other’s restrictions.   

 

3.4.3 Positivism and Falsificationism 

 

In the category of  methodology, the general view is that econometrics follows falsificationism, 

rather than the positivism. Hoover (2005) describes the 20th century’s economic evolution in the 

Methodology of  Economics that the falsificationists represent the whole story of  the 20th century. 

Precisely, falsificationism has greatly influenced the study of  economics in the 20th century, and 

this influence is particularly concentrated on econometrics. It is undeniable that the application of  

econometrics is in the form of  fiduciary requirements. First, it should put forward a false 

hypothesis of  the theoretical hypothesis and then, using the empirical data, do the test for this 

hypothesis. Finally, according to the test results, decide whether the hypothesis can be accepted or 

rejected. According to Popper's philosophy of  science, any proposition containing empirical 

content can only be falsified or confirmed. Popper's philosophy of  science has had a tremendous 

impact on the development of  economics in the 20th century, especially in promoting the rise of  

econometrics and shaping its form. 

But, analysing the essence of  econometrics, it can be seen that it does not completely follow 

falsificationism (Lodico, Spaulding &Voegtle, 2010). In fact, considerable part of  econometric 

research is based on positivism. First, the social science research cannot fully implement 

falsificationism. Falsification in scientific philosophy looks simple and clear, while its application 

in scientific practice will inevitably encounter difficulties. Due to errors in observation and 

recording, as well as the defects of  observation tools and observation methods, the evidence may 

be unreliable (Alexandiris, 2006). Furthermore, the scientific theory in practice is often based on a 

number of  assumptions, and rarely includes a simple proposition. Blaikie (2010) states these 
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assumptions are often so far from reality that it is difficult to determine which are wrong and 

negative judgments on the whole theory.  

Additionally, the complexity of  the study of  economics is much higher than natural sciences which 

will lead to the reliability of  the empirical data and the theoretical hypothesis being much lower. 

Second, positivism may not be as unpopular as what Popper argued. Popper insists that there is a 

huge imbalance between falsification and positivism; that is, the former is possible, but the latter 

is simply impossible. The depth of  the philosophical inquiry raises doubts about this view. 

Although induction has a fatal flaw, positivism is indeed an important way to obtain knowledge of  

mankind. Bryman (2012) argues that the study of  induction has made people clearly understand 

that the learning and the collection of  knowledge or beliefs are not immutable. Based on this, even 

if  the application of  econometrics cannot fully confirm economic theory, econometrics can 

enhance peoples’ confidence in the existing economic theory and play an important role on 

promoting the development of  economics. In addition, the mathematical basis of  econometrics 

determines that it cannot be completely falsified and that it is not classed under strict positivism. 

It uses sample data to infer the overall situation and obtain random conclusions, rather than the 

definite conclusions (Bryman, 2012). The application of  econometrics mean it cannot completely 

belong to the falsificationism. The application of  econometrics can be summarized as four aspects, 

which includes structural analysis, economic forecasting, policy evaluation and theoretical testing 

(Saunders et al., 2012). Blaikie (2010) states that structural analysis aims to reveal the economic 

relationship between the subject and the environment, through the estimation of  the model 

structure parameters. Economic forecasting uses a sample-based model to predict the status of  

economic entities outside the sample. Policy evaluation aims to evaluate the effects of  various 

policies. The theoretical test is based on the test and judgment to analyse the prior theory is 

available. It can be seen that econometric applications have taken the form of  falsificationism. But, 

large numbers of  econometric applications do not aim to test the theory. Naturally, the substance 

of  econometrics is not falsificationism. Overall, both the theory and the practice show that 

econometrics makes the positivism and falsificationism coexist in the applications. The 

classification of  measurement economics methodology as falsificationism or positivism is wrong 

(Novikov et al., 2013). 

Based on the former analysis, we explore the research philosophy of  econometrics. Econometrics 

has been generally considered as a test, rather than for discovery.  The narrow sense of  

econometrics model method is just testing the model (Hallebone & Priest, 2009). But, the 

generalized or completed econometrics model method includes a testing model and setting model. 

The two stages of  model testing are a research process that are able to make scientific discoveries 
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(Brown, 2006). Moreover, if  econometrics has been seen as the induction method, then it is a one-

sided understanding of  the econometric model approach. It will lead to wrong estimation results 

of  the model (Bryman & Bell, 2007). The combination of  the deduction model in the setting stage 

and the induction model in the test stage can constitute to the epistemology of  the complete and 

dialectical econometric model. Moreover, in the category of  methodology, theoretical analysis and 

practice show that the methodology of  measurement economics is neither complete 

falsificationism nor positivism (Monette, Sullivan & DeJong, 2005). The traditional definition of  

econometrics is the combination between economics, mathematics and statistics. Based on this 

part’s illustration, econometrics can be understood as the combination between philosophy, 

economics, mathematics and statistics.  

 

3.5 Research Philosophy in Four Empirical Chapters 

 

In the framework of  economics, this thesis uses logic analysis, deduction, test and other methods 

to analyse the essential of  monetary policy, endogenous or exogenous of  monetary policy, neutral 

and non-neutral of  monetary policy, and other relevance theory of  monetary policy. Research 

philosophy in this thesis is mainly embodied in the main chapters.  Based on the research objects 

and aims, monetary policy in China and Japan has play an important role on the related markets. 

This part analyses the research philosophy in the main chapters. 

 

3.5.1 Research Philosophy on Effectiveness of China’s monetary policy on the economy: Evidence 

from FAVAR model 

 

This chapter uses the empirical analysis to discuss the effectiveness of China’s monetary policy on 

the economy. And, this part uses the deduction, individualism and holism, and test and discovery 

to analyse the effectiveness of China’s monetary policy. This chapter has reviewed a large amount 

of existing research about the effectiveness of China’s monetary policy, which the results are not 

similar and coincident (Lyv, 2005; Prasad, Rumbaugh & Wang, 2005; Zhang, 2009; Fernald, Spiegel 

& Swanson, 2014). Based on this results, the research philosophy of this study is positivism. This 

study should insist only the "fact" knowledge (including measurement) obtained through 

observation (sensory) is a trustworthy view.  
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The deduction approach is based on the existing theories and involves developing hypotheses and 

then designing research for testing those theories and exploring the results. In the hypothesis 1, an 

expansionary monetary policy has a positive on China’s economy. The hypothesis 1 has fully 

considered the complex and diversity of China’s macroeconomy. It means that used one or two 

variables cannot represent the whole China’s macroeconomic development. The research design 

of this hypothesis embodies the philosophy is the holism and test. To the holism, this study uses 

FAVAR model to command the whole characteristics of China’s monetary policy and economy. 

Used the principal component analysis extract the factor of China’s monetary policy, economy, 

and price level can shed lights on the effectiveness of China’s monetary policy. To the test, this 

study aims to test the effectiveness of monetary policy on China’s economy and price level. Used 

FAVAR model, the impulse response of monetary policy on the economy can show the results. 

In the hypothesis 2 and 3, this chapter respectively considers the effects of two kinds of monetary 

instruments are how to affect China’s economy. These two hypotheses embody the individualism 

and holism. Moreover, in the hypothesis 4, monetary policy has stronger effects on China’s 

economy after the global financial crisis than before the crisis. The research philosophy of 

hypothesis 4 is the discovery and test. To the discovery, this study divides the sample into the two 

sub-samples, which are from 2002-2007 and 2008 to 2016. This study can discover and test the 

effectiveness of China’s monetary policy on the economy in the different periods.  

Overall, based on the deduction approach with the philosophy of individualism and holism, and 

test and discovery, this study issues FAVAR model to confirm the China’s monetary policy is 

effectiveness on China’s economy.  

 

3.5.2 Research Philosophy on Asymmetric effects of China’s monetary policy on the stock market: 

Evidence from Nonlinear VAR model 

 

This chapter aims to shed light on the asymmetric effects of China’s monetary policy on the stock 

market. And, this chapter is based on the deduction, positivism and falsificationis, and test and 

discovery to analyse the China’s monetary policy. Reviewed the existing literature, the theory of 

monetary policy’s asymmetric effects has the solid foundation in the research. But, similar with 

main chapter 1, asymmetric effects of China’s monetary policy on the stock market has rather 

discordant results (Guo & Li, 2004; Chen, 2007; Funke, Paetz, & Pytlarczyk, 2011). The research 

philosophy of this chapter is the positivism. This study necessarily requires to measure the different 

effects of China’s monetary policy on the stock market in a bull market and a bear market. This 
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study uses the observable and quantifiable data to demonstrate the asymmetric effects of monetary 

policy.  

Based on this condition, this chapter uses the deduction approach to set up three hypothesis for 

analysis the asymmetric effects of China’s monetary policy on the stock market. To the hypothesis 

1 and 2, quantity-based direct instrument and price-based indirect instrument in China have the 

asymmetric effects on the stock market in bull market and bear market. The research philosophy 

of hypothesis 1 and 2 is the individualism and discovery. To the individualism, this study maintains 

the continuity of research; that is, the quantity-based direct instruments and price-based indirect 

instruments represent the China’s monetary policy are how to affect the stock market. This study 

uses M2 and 7-day interbank weighted average interest rate to respectively represent two kinds of 

monetary instruments. Moreover, this study is through the MS-VAR model to explore the effects 

of monetary policy’s different instruments. And, this hypothesis uses the MS-VAR model to test 

could represent the falsification. In the hypothesis 3, China’s monetary policy has stronger effects 

on the bear market than the bull market. This study fully considers the philosophy of positivism 

and test. Considered the characteristics of stock market, this study sets up there are two regimes 

of stock market, which are bull market and bear market. The positivism of this study embodies 

the model selection for catching up the effects of China’s monetary policy on the dynamic states 

of China’s stock market.  

Overall, based on the deduction approach with the philosophy of individualism, positivism and 

falsification, and test and discovery, this chapter uses the MS-VAR model is for showing the 

asymmetric effects of China’s monetary policy on the stock market. 

 

3.5.3 Research Philosophy on Effects of China’s monetary policy on tourism market development: 

Evidence from FAVAR model 

 

This chapter firstly explores the effects of China’s monetary policy on the tourism market 

development. And, this part is based on the deduction, individualism, and test and discovery to 

analyse the China’s monetary policy. Reviewed the existing literature, there are large number of 

literature focus on the relationship between monetary policy with macroeconomic and the 

relationship between the macroeconomic and tourism market development. This chapter is 

through the macroeconomy as the conduction medium between the monetary policy and stock 

market for analysis the effects of China’s monetary policy on the stock market. In another words, 
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analysis this relationship is the realism research philosophy. As a branch of epistemology, this 

philosophy is based on the assumption of the scientific method of knowledge development. 

Saunders, et al. (2012) argue that realism can be described as "what you see is what you get”. This 

study is required to test and discover the relationships and effects of China’s monetary policy on 

the tourism market.  

Based on this condition, this chapter uses the deduction approaches to test and confirm the 

relationship between China’s monetary policy and tourism market development. There are four 

hypotheses of this study. From hypothesis 1 to hypothesis 4, this chapter respectively test four 

channels of monetary policy in a positive change are how to affect China’s macroeconomy and 

tourism market development in China. For example, in the hypothesis 1, a positive change of 

money supply has a positive effect on the China’s macroeconomy and tourism market 

development. The research philosophy of hypothesis 1 is the individualism and test. Moreover, 

considered the complexity of China’s economy after economic transformation, this study extracts 

the factors from a large amount of observable variables for catching up the whole characteristics 

monetary policy’s channels, macroeconomy and tourism market. Overall, based on the deduction 

approach with the philosophy of individualism and holism, and test and discovery, this study uses 

the FAVAR model to confirm and explore the effects of China’s monetary policy on the tourism 

market development. 

 

3.5.4 Research Philosophy on Financial and Macroeconomic effects of Japan’s unconventional 

monetary policy: New evidence from a structural factor-augmented MS-VAR approach 

 

This chapter aims to shed light on the financial and macroeconomic effects of Japan’s 

unconventional monetary policy. After the Plaza agreement, Japan’s economy has experienced a 

long-term recession. Japan’s unconventional monetary policy remains an obscure role on Japan’s 

financial market and macroeconomy. Existing literature cannot have a similar assessment on 

Japan’s unconventional monetary policy. The research philosophy of this chapter is mainly the 

positivism. After all, in the positivist study, the researchers collect the data and interpretation by 

the objective methods, and the results are usually observable and quantifiable. 

The research philosophy of this chapter holds the individualism and holism, and test and discovery. 

Japan’s unconventional monetary policy has long-term affected on the economy. To the 

individualism and holism, this study uses the factor augmented model to extract the factor of 
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Japan’s unconventional monetary policy, macroeconomics and financial market. Also, considered 

the features of Japan’s macroeconomics, this study separately uses the real estate market and price 

level. To the test and discovery, used the MS-SFAVAR model could test and discover the effects 

of Japan’s unconventional monetary policy on the Japan’s economy and financial market in the 

effective period and failure period. It can be said that this study uses MS-SFAVAR model to 

confirm and discover the effects of Japan’s unconventional monetary policy on the financial 

market and macroeconomy. 

Overall, depth analysis the research philosophy in each chapter is not to the present purpose. 

Based on the research philosophy, chapter 4 introduces the econometric methodologies in the 

four empirical chapters. In retrospect, some of the traditional channels associated with variables 

of interest form the theoretical framework for this study to be tested by a specific method using a 

broader econometric approach and an appropriate data set. 
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Chapter 4. Methodology 

 

This thesis uses the empirical analysis to shed light on the China’s monetary policy and Japan’s 

unconventional monetary policy. This part introduces the suitable methodologies in this thesis.  

 

4.1 Factor-Augmented Vector Auto-regression (FAVAR) Model 

 

Compared with the standard VAR model, the FAVAR model enjoys a number of advantages. First, 

FAVAR model can avoid the use of a single variable to proxy theoretical constructs. The standard 

VAR models just include small number of variables. Bernanke, Boivin and Eliasz (2015) state that 

the FAVAR model can use the large amount of variables to account for the true information to 

measure the effects of monetary policy in the rich data environment. Second, Forni et al. (2000) 

argue that the FAVAR model can allow a better identification of the monetary policy shock than 

standard VAR model. Overall, the logic of the FAVAR model is that by collecting a large body of 

indicators to extract more accurate and comprehensive factors will help agents make decisions 

(Forni, Mario, Hallin, Lippi, & Reichlin, 2000; Bernanke, Boivin, & Eliasz, 2005).  The FAVAR 

model in the thesis can evaluate the responses of a wide range of macroeconomic variables to the 

monetary policy shocks. 

 

4.1.1 The Model 

 

In order to set up the FAVAR model, two basic parts are combined together. I follow Belviso and 

Milani (2006) to estimate the FAVAR model. In this model, 𝑌𝑡 (M X 1) and Xt the (N X 1) are 

two vectors of observable variables, where 𝑡 = 1,2, … , 𝑇 . 𝑌𝑡  represents a vector of monetary 

policy variables. To be specific, Yt in Chapter 5 refers to China’s monetary policy variables, which 

are M2, balance of financial institutions, 7-day repo rate and one-year benchmark loan interest rate. 

In Chapter 7, 𝑌𝑡 is referred to the four factors of the monetary policy transmission mechanism 

(i.e., money supply channel group, interest rate channel group, exchange rate channel group, and 

other assets channel group). Xt is a large data set of economic variables. Belviso and Milani (2006) 
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state that there exist some unobservable fundamental forces that affect the dynamics of Xt, which 

can be summarized by a K X 1 vector of factors 𝐹𝑡.  

That is: 

Xt = ΛFt + et                                                    (4.1) 

where et  are errors, that 𝐸(𝑒𝑡|𝐹𝑡) = 0  for all 𝑚, 𝑛 = 1,… ,𝑁  and 𝑚 ≠ 𝑛 . The vector Λ 

represents the N X K matrix of factor loadings. ΛFt is the common component of the data. Xt 

can be understood that 𝑋𝑡
1, 𝑋𝑡

2, … , 𝑋𝑡
𝐼 , where 𝑋𝑡

𝑖 is a 𝑁𝑖 ∗ 1 vector and ∑ 𝑁𝑖
𝑖=𝐼
𝑖 = 𝑁. The vector 

𝑋𝑡
𝑖 can be explained by some elements of factor  Ft. The Ft is 𝐹𝑡

1, 𝐹𝑡
2, … , 𝐹𝑡

𝐼 , where 𝐹𝑡
𝑖 is a 𝐾𝑖 ∗ 1 

vector and ∑ 𝐾𝑖𝑖 = 𝐾. 𝐾𝑖 ≤ 𝑁𝑖 for all 𝑖. Hence, 𝑋𝑡
𝑖 is explained by 𝐹𝑡

𝑖,  
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where 𝐸(𝑒𝑡|𝐹𝑡
1, 𝐹𝑡

2, … , 𝐹𝑡
𝐼) = 0  for all 𝑚, 𝑛 = 1,… ,𝑁  and 𝑚 ≠ 𝑛 . E[et

iet
j
] = 0 for all i, j =

1, … , I and i ≠ j. The Xt is affected by the corresponding factor. The restriction is imposed on the 

model is that each element of Xt is influenced by the state of the economy only through the 

corresponding factor. The dynamics of (𝑌𝑡, 𝐹𝑡
1, 𝐹𝑡

2, … , 𝐹𝑡
𝐼) is given by a factor augmented vector 

autoregression: 
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+ vt                                            (4.3) 

where ∅(L) denotes a conformable lag operator of finite order d . vt  is an error vector that 

vt~i. i. d. N(0, Q) .  𝐸(𝑣𝑡|Ω𝑡−1) = 0  for Ω𝑡−1 = {𝐹𝑡−𝑗
1 , … , 𝐹𝑡−𝑗

𝐼 , 𝑌𝑡−𝑗}, 𝑗 = 1,2, … . Clearly, the 

difference between this model and a standard VAR is the presence of unobservable factors. 

 

4.1.2 The Estimation 
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This study draws on the principle component analysis approach to estimate the model. Compared 

with the Bayesian joint estimation approach, the key advantage of the principle component analysis 

approach is that it can synthesize a large number of variables into a few intuitive indicators. 

Moreover, the principle component analysis can significantly reduce the workload of the target 

variables’ selection and easily control the effects of relative economic meanings of variables (Forni, 

Mario, Hallin, Lippi, & Reichlin, 2000). To estimate the factors by means of the principal 

component analysis, this study uses a two-step procedure. Following Belviso and Milani (2006), 

this thesis divides Xt into various categories Xt
1, Xt

2, ⋯ , Xt
I which represent different meanings of 

economical concepts, where Xt
i  is a (NiX1)vector and ∑ 𝑁𝑖

𝑖=𝐼
𝑖 = 𝑁. The dynamic factor model 

can extract a small number of basic factors from the set of all observable data - for example, the 

"economic activity" factor can be extracted from the data series of industrial production, electricity 

use, rail freight shipments and so on. Each category of Xt
i  will be represented by one element of Ft

i, 

which is an (𝐾𝑖X1) vector(∑ 𝐾𝑖
𝑖=𝐼
𝑖 = 𝐾).  

Using principal components, the factors (Ft
1, Ft

2, … , Ft
I) are obtained from the Equation 4.2. The 

first step of the approach employs the PCA in order to obtain the (𝐹𝑡
1̂, 𝐹𝑡

2̂, … , 𝐹𝑡
�̂�).  The second 

step is running the standard VAR model.   
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Î

Yt−1]
 
 
 
 
 

+ vt   to obtain ∅(𝐿)̂              (4.4) 

 

To find the loadings, we do OLS of the equation. 
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This can give the (Λ1
f̂ , Λ2

f ,̂ … , ΛI
f̂). 

Overall, for the sake of simplicity, this study uses the two-step principal component analysis 

approach that reduces the dimensionality of the system and extracts factors from a broad set of 

economic variables. The resulting economic factors are then combined with a standard VAR 

model for exploring the effects of monetary policy. 
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4.1.3 FAVAR model in Main Chapters 

 

Considered the research objectives and aims, FAVAR model is the effectiveness methodology to 

analyse the China’s monetary policy. After the 1978’s economic transformation, China’s economy 

has developed in the new stage. With 1998’s monetary policy innovation, China’s monetary policy 

has exerted effects on China’s economy. This study uses the FAVAVR model in two main chapters. 

 

4.1.3.1 Effectiveness of China’s monetary policy on China’s economy: Evidence from FAVAR 

model  

 

 

There are large numbers of literature argue that China’s economy and monetary policy are the 

complex system after three decades’ economic transformation. Based on this condition, this study 

uses one or two variables cannot completely represent the characteristics of China’s economy and 

monetary policy. This study uses the principal component analysis can extract the factor from 

China’s economic group, price level group and monetary policy group. And, used the estimated 

factors into the vector auto-regression model to estimate the FAVAR model.  

 

4.1.3.2 Effects of monetary policy on tourism market development: Evidence from FAVAR model  

 

 

Reviewed the reliability of China’s economic data and China’s economic complex, the empirical 

approach for observing the relations between China’s monetary policy, economy and tourism is 

using the factor-augmented vector auto-regression (FAVAR) model. The logic of dynamic factor 

model is collecting a large body of indicators to extract a more accurate and comprehensive factor 

to help agents made decisions (Forni, Mario, Hallin, Lippi, & Reichlin, 2000; Bernanke, Boivin, & 

Eliasz, 2005). By covering detailed macroeconomic series related to China’s economic activity and 

inflation, the FAVAR model can estimate the effects of China’s monetary policy in a more 

comprehensive way, and solve the deficiency problem of China’s economic data (Nakamura et al., 

2014).   
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4.2 Markov Switching Vector Auto-regression (MS-VAR) Model 

 

Hamilton (1989) firstly purposes the Markov Switching Auto-regression (MS-AR) model. The MS-

AR model underlies the notion that the state of economy varies over time. Building on Hamilton 

(1989), Krozig (1997, 1998) develops the Markov-switching vector auto-regression (MS-VAR) 

model, which has been widely used in macroeconomic analysis, and has allowed explanatory 

variables to be endogenously determined. 

 

4.2.1 The Model 

 

Compared with traditional VAR (p) model, MS-VAR model can shed light on the structure 

changes may exist in the data sample. It can be treated as the general form of linear VAR model. 

Considered a K-dimentional and lag p-order, time series vectoryt = (y1t, … , yKt), t = 1,… , T. 

The traditional VAR (p) model can be set: 

yt = v + A1yt−1 + ⋯+ Apyt−p + ut           (4.6) 

where v is a k x 1vector of constants (intercept), Ai is a time-invariant k x k matrix and ut ~ 

iid(0, ∑). In addition, the traditional VAR model can also set mean adjustment form.  

yt − μ = A1(yt−1 − μ) + ⋯+ Ap(yt−p − μ) + ut    (4.7) 

where μ (K x 1) is the steady state mean of yt.  

μ = (IK − ∑ Aj
P
j=1 )−1v                                           (4.8) 

The main hypothesis of Markov Switching approach is the unobservable regime st ∈ {1,… ,m}. 

And, the unobservable regimes obey the discrete Markov random process. The probability of 

transit in different regimes is: 

Pi,j = Pr(St+1 = j|St = i),  ∑ Pij = 1M
j=1 , i, j ∈ {1, … ,M}   (4.9) 

More precisely, the transition probability of St is M-order irreducible matrix: 

[
P11 ⋯ P1M

⋮ ⋱ ⋮
Pi1 ⋯ PiM

]                        (4.10) 
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where into PiM = 1 − Pi1 − ⋯− Pi,M−1, i = 1,… ,M. 

Based on this, the MS-VAR model is: 

yt − μ(St) = A1(St)(yt−1 − μ(St−1)) + ⋯+ Ap(St)(yt−p − μ(St−p)) + ut   (4.11) 

where μ(St)~NID(0, ∑(st)). The parameters of μ, A1, … , Ap depends on the state of St. 

μ(St) = {
μ1  if st = 1 

…
μM  if  st = M

  (4.12) 

In addition, the MS-VAR model with intercept is: 

yt = v(St) + A1(St)yt−1 + ⋯+ Ap(St)yt−p + ut  (4.13) 

Markov switching vector auto-regression model has multiple types. Table 4.1 is the main types of 

MS-VAR model.  

Table 4.1: Main Types of MS-VAR model 

 MSM μ 

varying 

MSI Specification 

μ constant 𝑣 varying 𝑣 constant 

Aj 

constant 

∑constant 
MSM-VAR Linear 

MVAR 

MSI-VAR Linear VAR 

∑varying 
MSMH-VAR MSH-VAR MSIH-VAR MSH-VAR 

Aj 

varying 

∑constant 
MSMA-VAR MSA-

MVAR 

MSIA-VAR MSA-VAR 

∑varying 
MSMAH-VAR MSAH-

MVAR 

MSIAH-

VAR 

MSAH-VAR 

Notes: The table is from Krolzig (1998). The MS-VAR model allows for a great variety of specifications. In order to 

establish a unique notation for each model, this study specifies with the general MS(M) term the regime-dependent 

parameters. In the table, M means the Markov-switching mean, I means the Markov-switching intercept term, A 

means the Markov-switching autoregressive parameters, and H means the Markov-switching heteroscedasticity.  

 

4.2.2 The Estimation 
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In general, MS-VAR model can be estimated jointly by applying the Expectations–Maximization 

algorithm (Hamilton, 1990). Hamilton (1990) uses two-step to estimate the model. The first step 

is the expectation. The E-step is based on the current information to establish an expectations 

function. The second step is the maximization. The M-step is based on the expectations from the 

E-step to use maximum likelihood method to estimate the parameters. The new parameters and 

results calculated by the M-step include the distribution of regime state variable St. Thus, used 

these new parameters and results iterate over the E-step to update the expectation of the likelihood 

function. These steps are continued until convergence. In this process, regime state variable St has 

become the main tool to explain the MS-VAR model. The conditional probability density function 

of St is: 

Pr{εt∣τ|Y} =
p(Y,εt∣τ)

P(Y)
      (4.14) 

where  εt∣τ is the information set of unobservable regime state variable St. Y is the information set 

of observable yt. There are three kinds of conditional probability density function, which are the 

predictive conditional probability density function, filter conditional probability density function, 

and smooth conditional probability density function. 

휀𝑡|�̂� {

τ < t       predicted conditional probability density function   
τ = t                  filtered conditional probability density function
t < τ ≤ T    smoothed conditional probability density function

   (4.15) 

Overall, the significant differences between the MS-VAR model with traditional VAR model is 

intercept, mean, and parameters can switch with the regime state. It can be understood that the 

MS-VAR model can solve the limitation about the unobservable regime state and regime transition 

in the traditional VAR model (Krolzig, 1997).  

 

4.2.3 MS-VAR model in Main Chapter 

 

4.2.3.1 Asymmetric Effects of China’s monetary policy on the stock market in MS-VAR model 

 

MS-VAR model is the non-linear model could effectively capture the effects of monetary policy 

in the different states of business cycles. The model transformation (equation) can characterize the 

time series behavior under different systems. Through the switching between these structures, this 

model can capture more complex dynamic patterns. The main feature of stock market is the 
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dynamic time-varying. China’s stock market has played important role on the China’s economic 

development. Using MS-VAR model can explore the effects of China’s monetary policy in the 

different states of China’s stock market. 

 

4.3 Markov Switching Structure Factor Augmented Vector Auto-regression (MS-SFAVAR) Model 

 

Considered the time-varying and complex of macroeconomy and monetary policy, used MS-VAR 

model or FAVAR model cannot completely capture the dynamic states effects of variables. Overall, 

the MS-SFAVAR model is consist with Markov switching approach and SFAVAR model. Based 

on this, the advantages of MS-SFAVAR model has inherited in the two parts. First, MS-SFAVAR 

model is based on the SFAVAR model extract the factor from a large number of variables to catch 

up the main characteristics of different economic meanings’ groups (Bernanke, Boivin, & Eliasz, 

2005; Belviso & Milani, 2006). After all, it is taking into account only a small number of variables 

in the analysis biases the measures of the shocks of monetary policy. Second, MS-SFAVAR model 

is through the “regime switching” approach to describe the dynamic different regime states of 

variables. The MS-SFAVAR model could seek to take into account the effects of structural change 

on the monetary policy’s transmission mechanism. The MS-SFAVAR model is a suitable model 

for analysis the effects of economic variables in the complexity and structure change state. 

 

4.3.1 The Model 

 

To the MS-SFAVAR model, it is combined the SFAVAR model with Markov Switching approach. 

Following Belviso and Milani (2006), Xt  can be divided into various categories Xt
1, Xt

2, ⋯ , Xt
K 

which represent different meanings of economical concepts, where Xt
i  is a ( NiX1) vector 

and ∑ Nii = N. Each category of Xt
i  will be represented by one factor of  Ft

K, which is a (KiX1) 

vector(∑ Kii = K). The vector Xt
i  is influenced by the state of the economy only through the 

corresponding factors. Based on the Equation 4.1, 4.2 and 4.3, it can establish SFAVAR model.  

Consider the (M + K)X1 dimensional vector Zt: 

Zt = [Ft
1, Ft

2, … , Ft
K, Yt]′                                                                (4.16)                        
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A Markov-Switching structural factor-augmented VAR is represented by equation (4.16). Each 

regime is characterized by an intercept αi, autoregressive terms B1i … . Bpi, and a matrix Ai. And 

the number of regimes is m. All parameters in the general specification switch between regimes in 

the Markov Chain (Krolzig, 1998). Hamilton’s (1989) original specification assumes that a regime 

change corresponds to an immediate one-time jump in the process mean. This model is based on 

the assumption that the state of the economy is driven by an unobserved variable.  Specifically, 

St= {1,…, m} is assumed to follow a discrete time and discrete state stochastic process of a hidden 

Markov chain that is characterized by a matrix of transition probabilities 𝑝 between the different 

states of the economy. This thesis the regime-switching VAR system (Krolzig, 1998), as follows: 

 

Zt = {

α1 + B11Zt−1 + ⋯ + Bp1Zt−p + A1ut ,  St = 1

⋮
αm + B1mZt−1 + ⋯+ BpmZt−p + Amut, St = m

                        (4.17) 

For a given parametric specification of the model, probabilities are assigned to the unobserved 

economic regimes conditional on the available information set which constitutes an optimal 

inference on the latent state of the economy. The probability can be written: 𝑃𝑖,𝑗 =

𝑃𝑟(𝑆𝑡+1 = 𝑗|𝑆𝑡 = 𝑖), the transition matrix 𝑃 as follows: 

 

𝑝 = [

𝑝11 ⋯ 𝑝1m

⋮ ⋱ ⋮
𝑝m1 ⋯ 𝑝mm

]  (4.18) 

 

4.3.2 The Estimation 

 

Following Girardin and Moussa (2008) experiences, this thesis uses the two steps to estimate the 

MS-SFAVAR model. In the first step, this thesis estimates the factors and factor loadings. The 

second step is through the Expectation–Maximization approach and combined with the factors in 

a classical MS-VAR model. 

The first step is the SFAVAR model. To estimate the factors can employ the principal component 

analysis. The principal component analysis can completely exploit the economic meanings of all 

variables (Forni, Mario, Hallin, Lippi, & Reichlin, 2000). Used the factors from different economic 
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meanings run the standard VAR model. Based on the linear model, using the OLS method estimate 

the factor loadings and (Λ1
f̂ , Λ2

f̂ , … , ΛI
f̂).  In the second step, used the SFAVAR model combine 

with the Markov Switching approach. Estimated the MS-SFAVAR model is similar with MS-VAR 

model; that is, Expectations–Maximization algorithm (Hamilton, 1990). This approach combines 

Markov-switching and identifies in a two-stage procedure of estimation and identification. First, a 

Markov-switching unrestricted VAR model is estimated, allowing means, intercepts, autoregressive 

parameters, variances and covariances to switch. Estimation of the Markov-switching model uses 

expected maximum likelihood (Hamilton, 1989 & 1994) because the recursive nature of the 

likelihood, stemming from the hidden Markov Chain, precludes likelihood maximization with 

standard techniques. Second, in order to identify the system, one can impose restrictions on the 

parameter estimates to derive a separate structural form for each regime, from which it is possible 

to compute the regime-dependent impulse response functions.  

Econometricians have traditionally imposed identifying restrictions on the parameters estimates. 

They then derive a structural form of the model based on economic intuition. This approach uses 

impulse response analysis in order to trace out how fundamental disturbances affect variables in 

the model. Considered the Ehrmann et al. (2003) suggestions, this study imposes the identifying 

restrictions on Markov-switching models. Using the regime-dependent impulse response functions 

trace out how fundamental disturbances affect the variables in the model, dependent on the 

different regimes. Moreover, this thesis uses the recursive identification scheme, for example, a 

certain ordering is imposed to the variable, hence assuming that contemporaneous interactions 

among variables are recursive. Based on the Christiano et al. (1999), Cholesky decomposition is 

used in this study. Matrix 𝐴𝑖 is computed from the regime dependent variance covariance matrix 

from the reduced form VAR, ∑𝑖 . 

∑𝑖 = 𝐸(𝐴𝑖𝑈𝑡𝑈
′𝐴𝑖′) = 𝐴𝑖𝐼𝐴𝑖′ = 𝐴𝑖𝐴𝑖′   (4.19) 

Matrix 𝐴𝑖 has 𝐾2 elements, on the other hand ∑𝑖 has only 𝐾(𝐾 + 1)/2 elements. In order for 𝐴𝑖 

to be defined from Equation 4.19, there exist 𝐾(𝐾 − 1)/2 missing restrictions.  Sims (1980) 

introduces additional restrictions based on the recursive structure so that 𝐴𝑖 is just identified from 

Equation 4.19. If 𝐴𝑖 is restricted to be a lower triangular matrix, 𝐴𝑖  is easily recovered by applying 

the Cholesky decomposition to Equation 4.19. The recursive structure is based on the ordering of 

factors in the SFAVAR model. For instance, a factor that is ordered in a higher position has an 

effect on a factor ordered in a lower position in the same period of time. However, the converse 

is not true. A shock to a factor that is ordered in a lower position can affect a factor ordered higher 

only with a certain delay. 
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4.3.3 MS-SFAVAR model in Main Chapter 

 

4.3.3.1 Financial and Macroeconomic effects of Japan’s unconventional monetary policy: Evidence 

from MS-SFAVAR model 

 

Starting in 1990, Japan's economy has been in recession for more than two decades, which might 

be attributed mainly to the bursting of the real estate bubble, as well as, to the excessive lending 

of that period (Krugman, 2000). In light of this slowdown, conventional monetary policy has been 

questioned and criticized. Since 2001, Japan has experienced three rounds of unconventional 

monetary policy. Used one or two variables to represent the unconventional monetary policy, 

financial market and economy cannot grasp the whole effects of financial markets and 

macroeconomics in long-term. Moreover, the relationship between the Japan’s unconventional 

monetary policy, financial market and economy is the multivariate time-varying systems. Based on 

this condition, the SFAVAR model combined with Markov switching approach could shed lights 

on the roadmap of Japan’s unconventional monetary policy from 2001.03 to 2015.12.  

Overall, this section reviews the methodologies of four empirical chapters in this study. Based on 

the different research objectives and aims, this thesis respectively uses the factor augmented vector 

auto-regression (FAVAR) model, Markov switching vector auto-regression (MS-VAR) model and 

Markov switch structure factor augmented vector auto-regression (MS-SFAVAR) model. These 

models have effectively overcome the shortcomings of traditional VAR model. Also, these models 

exist some connections between each other.  In the next four empirical chapters, this study is based 

on these models to deeply analyse the research objectives.   
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Chapter 5.  Effectiveness of China’s monetary policy on China’s economy: Evidence from 

Factor-augmented vector auto-regression model 

 

Abstract 

 

This chapter sheds light on the effectiveness of monetary policy on China’s economy and price 

level. Since 2002, the People’s Bank of China (PBOC) has frequently used both the quantity-based 

direct monetary instruments and price-based indirect monetary instruments to promote China’s 

economic growth and stabilize price level. I estimate the factor-augmented vector autoregression 

(FAVAR) models for exploring the effectiveness of quantity-based direct monetary instruments 

and price-based indirect monetary instruments on China’s economy. The results indicate that 

China’s monetary policy is effective when it comes to promoting growth and securing price 

stability. Specifically, the quantity-based direct monetary instruments in full sample have significant 

positive effects on the China’s economic growth and price level. While, the price-based indirect 

monetary instruments in full sample are insignificant on China’s economy and price level.  The 

effectiveness of China’s monetary policy completely relies on the quantity-based direct monetary 

instruments. Moreover, based on these two subsamples, the quantity-based direct monetary 

instruments have significant and positive effects on China’s economic growth after 2008 financial 

crisis. But, the price-based indirect monetary instruments have weakened their effects after 2008 

financial crisis. 

Keywords: China’s Monetary Policy; Quantity-based direct instruments; Price-based indirect 

instruments; Factor-Augmented VAR Model  
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5. 1 Introduction 

 

Bernanke et al. (2004) argue that a change in the economic environment and microeconomic 

behavior can be fully reflected by the transmission mechanism of monetary policy. It can be 

understood that the different economic environments and financial conditions can directly affect 

the effects of monetary policy. Since 1978, China’s economy has experienced a significant change 

in development. After the economic transformation, the process of China’s monetary policy can 

be divided into three stages (Burdekin, Richard, & Siklos, 2008).  

The first stage is from 1984 to 1998. This period is the exploration period of China’s monetary 

policy (Prasad et al., 2005). Monetary policy in this period focused on the gradual development of 

China’s financial market. The People’s Bank of China uses the money supply and interest rate 

system to gradually improve the quantity and quality of financial institutions. During this process, 

China’s monetary policy has exerted effects on the resource allocation in China’s economy. Due 

to a lack of experience in macro-control, the People’s Bank of China faced a dilemma of inflation 

engulfed economic growth. Overall, China’s monetary policy transmission mechanism changes 

from administrative management to a market-orientated transmission. During this period, the 

credit scale became the monetary policy indicator, while the reserve ratio, re-discount, and other 

tools became the auxiliary goals and tools of China’s monetary policy. Commercial banks’ loans 

could not exceed the scale of credit. The availability of credit funds directly affects the effectiveness 

of monetary policy transmission, especially the suppression of individual economic credit funds 

by state-owned enterprises, and this had a substantial effect on China’s monetary policy 

transmission mechanism. Since the innovation of China’s monetary policy in 1998, the monetary 

policy of the People’s Bank of China has relied on both quantity-based direct monetary 

instruments and price-based indirect monetary instruments to promote the economic growth and 

stabilize the price level (Xie, 2004a & 2004b; Prasad et al., 2005; Geiger, 2006 & 2008).   

The second stage was from 2002 to 2007. Before the second stage, from 1998 to 2002, the People’s 

Bank of China reformed the monetary policy. In this period, the People’s Bank of China gradually 

implemented the market-oriented monetary instruments, such as quantity-based direct monetary 

instruments and price-based indirect monetary instruments. Moreover, the People’s Bank of China 

has strengthened the transmission mechanism of China’s monetary policy, such as the exchange 
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rate channel and the other assets channel. Zhou (2004) argues that after the People’s Bank of 

China reformed, the China’s monetary policy can effectively adjust China’s economy than before. 

After 2002, the monetary policy led China’s economy to high and stable rates of growth (EIU, 

2005a &2006). The consumer price index (CPI) also significantly increased in this period (Gerlach 

& Peng, 2006). The high growth rate of China’s economy has fundamentally gotten rid of the 

adverse effects of 1997 Asian Financial Crisis. Deeper reforms of the economic system also took 

place in this period. On the basis of unwavering the status of state-owned economies, a variety of 

ownership economy has been developing continuously. The People’s Bank of China’s regulation 

methods has transferred from the scale of credit to the market-orientated methods. The 

proportion of non-state owned companies in the economy has improved. The People’s Bank of 

China comprehensively utilized re-discounting, re-lending, open market operations, statutory 

deposit reserve policies and other tools to affect the money supply, maintaining macroeconomic 

growth and stabilizing economic operation. The People’s Bank of China uses special bonds to 

supplement the capital shortage in state-owned commercial banks, which reduces the non-

performing assets ratio of the commercial banks and uses the capital market for gradually changing 

the ownership structure of state-owned enterprises, state-owned banks, and the financing structure 

of enterprises. To a certain extent, the effects of the interest rates system in China have improved. 

Moreover, the People’s Bank of China has recognized the excessive reliance on banks and other 

indirect financing channels shortcomings leading to them vigorously promoting the development 

of capital markets. Furthermore, the People’s Bank of China has gradually promoted the 

marketization of the RMB exchange rate and provided a market-orientated environment for 

monetary policy transmission. It can be said that this stage is the development and maturity stage 

of China's monetary policy implementation. After the implementation of monetary policy in 2002, 

China's monetary policy has been increasing from the perspective of the implementation of the 

environment, the construction of the policy target system, and the monetary policy tools. However, 

there are still some factors that influence the effectiveness of China’s monetary policy on the 

economy in this period. 

The third stage is from 2008 to the present. Since the global financial crisis of 2008/2009, the rate 

of growth of GDP in China’s economy has apparently slowed down. Moreover, China’s economy 

has undergone a period of costly structural adjustments and economic stimulus (Holz, 2003, 2008; 

Bernard & Maino, 2007; Ju, Lin & Wei, 2013). To stabilize the economic growth crisis, the People’s 

Bank of China has embarked on unprecedented monetary policy tools, including the “four-trillion 

stimulus” plan, Standing Lending Facility (SLF), Mid-term Lending Facility (MLF), Short-term 

Liquidity Operation (SLO), and Pledged Supplementary Lending (PSL). Different with the 
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unconventional monetary policy tools used in the U.S., Eurozone, and Japan, these new monetary 

policy tools in China aimed at specific types of financial institutions, i.e. state-owned commercial 

banks, which supply assets to agriculture and small and medium-sized enterprises. Also, in order 

to stimulate the investments, the People’s Bank of China cut the statutory reserve ratio, the 

benchmark rate of financial institutions and deposit and lending rates. Under these conditions, the 

new financial environment and ample land finance enhanced the rapid development of the real 

estate industry. The real estate market has become an important pillar to support economic growth 

and an important channel of monetary policy. Moreover, these stimulating monetary policy tools 

also promoted the rapid launch of industry in nonferrous metals, power facilities, steel, coal and 

other projects. With the formation of subsequent overcapacity has distorted economic growth in 

the industrial sectors, which it is not conducive to monetary on the adjustment of economic 

structure. 

Reviewed these three stages, the main target of monetary policy is to maintain China’s 

macroeconomic stability. Throughout its dynamic economic growth, China’s monetary policy has 

had different core indicators in each stage. The multiple indicators, such as economic growth, price 

stability, full employment and balance of payments have affected the effectiveness of monetary 

policy in China. Affected by the adverse effects of 1997 Asian financial crisis, China’s economy 

showed a slowdown in the rate of growth of the consumer price index. Therefore, controlling for 

disinflation in China’s economy has become one of the key objectives of China’s monetary policy. 

The People’s Bank of China increased the money supply to promote an increase in investment and 

consumption. From 2002 to 2007, China’s economy was overheating due to investments. Due to 

this, the main indicator for China’s monetary policy was inflation and measures needed to be taken 

in order to curb it. After the 2008 global financial crisis, China’s monetary policy mainly aimed to 

promote economic growth, maintain the employment rate and reduce adverse effects of the 

subprime mortgage crisis on the domestic economy. Furthermore, after 2010, the primary 

indicator of China’s monetary policy was to stabilize the money supply and support the adjustment 

of the economic and industrial structure. China’s monetary policy has aimed to achieve the main 

target, leaving the other economic indicators ignored. The indicators of People’s Bank of China 

do not only promote the economic growth or other goals, but also affect the economic operation 

in the different stages. Overall, the People’s Bank of China seeks a balance between multiple 

economic indicators. 

In summary, monetary policy has been increasingly instrumental in the transformation of China’s 

economy. However, the relevant literature does not have a similar result about the China’s 

monetary policy has positive and significant effects on the China’s economic growth (Green, 2005; 
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Lyv, 2005; Podpiera, 2006). They argue that the monetary policy in China has operated under some 

difficult constraints, including stated-owned companies, underdeveloped financial system and 

numerous institutional weaknesses. These limited factors have affected the effectiveness of China’s 

monetary policy. Moreover, although significant efforts have been devoted to investigating the 

effect of Chinese monetary policy, most of the previous studies only focus on a single policy 

measure (Mehrotra, 2007; Dickinson and Liu, 2007; Sun, Ford & Dickinson, 2010). This chapter 

focuses on the quantity-based direct monetary instruments and price-based indirect monetary 

instruments to analyse their effects on the China’s economic growth. Considered the adverse 

effects of global financial crisis of 2008, this chapter explores the dynamic effects of China’s 

monetary policy. Overall, this chapter aims to shed light on the effectiveness of China’s monetary 

policy on the economy from 2002 to 2016. The chapter is organized as follows. Section 5.2 outlines 

the theories that underlie the effectiveness of monetary policy. Section 5.3 outlines and describes 

the data. Section 5.4 summarizes and discusses our empirical findings. Section 5.5 concludes. 

 

5.2 Literature Review 

 

Many studies focus on country-specific monetary policy effects. In this regard, Bernanke and 

Blinder (1992) show that the spread between the federal funds rate and other interest rates is a 

good indicator of monetary policy effectiveness on the economy. Cover (1992) studies the positive 

and negative symmetric effects of money supply on output. Bernanke and Mishkin (1997) argue 

that inflation-targeting is better understood as a monetary policy framework whose major 

advantage is increased transparency, coherence of policy, and flexibility. Bernanke et al. (2004) 

believe that the effects of changing price-level expectations and related exchange rates seem much 

more powerful than the effects of changing long-term nominal interest rates or expectations of 

future short-term interest rates that are already close to zero. Romer and Romer (2004) develop a 

measure of U.S. monetary policy shocks for the period from 1969 to 1996 that is relatively free of 

endogenous and anticipatory movements. Rafiq and Mallick (2008) examine the effects of 

monetary policy shocks on output in the three largest euro-area economies – Germany, France 

and Italy (EMU3) – by applying a new VAR identification procedure. The results show that 

monetary policy innovations are the most effective in Germany.  

Another strand of literature centres on the effectiveness of China’s monetary policy. China’s 

monetary policy has shifted from full direct control by government intervention to partly market-

orientated (Park & Sehrt, 2001; Li & Peng, 2002; Burdekin & Siklos, 2012). Xie (2004a) uses the 
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co-integrated vector auto-regression model and Granger-causality tests to show that the effects of 

money supply on the output is neutral in the long term. Qin et al. (2005) demonstrate that China’s 

monetary policy has a short-term effect on price level. Lyv (2005) evaluates that China’s monetary 

policy cannot maintain long-term policy and rules to control and adjust the economy. Green (2005) 

explains the reasons why the transmission mechanisms of monetary policy do not yet work 

effectively in China. Goodfriend and Prasad (2006) believe that a modest package of reforms of 

China’s monetary policy includes an innovation of money supply tools and the interest rate system, 

which could strengthen its effects on the economy. Podpiera (2006) finds that China’s monetary 

policy cannot substantially exert an effect on the price level and financial market. Bernard and 

Maino (2007) assert that the short-term interest rate should involve the monitoring of several 

indicators, such as the operational target. Dickinson and Liu (2007) show that China’s monetary 

policy affects the real economy after structural changes in the financial and real economic sectors. 

Geiger (2008) argues that the documented effectiveness of China’s monetary policy from 1994 to 

2006 could be ascribed to a mixture of two sets of monetary policy instruments. Zhang (2009) 

states that the economic effects of price-based indirect instruments are greater than the economic 

effects of quantity-based direct instruments. Mehrotra et al. (2010) find that interest rates as 

monetary policy tools have no effect on China’s price level. Sun, Ford, and Dickinson (2010) find 

that China’s monetary policy significantly contributes to the development of China’s financial 

markets. He et al. (2013) identify only a limited monetary policy effect on China’s real economy 

and price level. 

Reviewed the existing literature, this chapter uses four testable hypotheses to shed light on the 

effectiveness of China’s monetary policy on the economy.  

Hypothesis 1:  Expansionary monetary policy has a positive influence on China’s economy.  

After the People’s Bank of China innovated in 1998, China’s monetary policy has gradually been 

constituted by the quantity-based direct monetary instruments and price-based indirect monetary 

instruments. Since 2002, the People’s Bank of China has frequently used monetary policy to 

stimulate China’s economic growth. In this process, the People’s Bank of China has maintained 

the monetary policy in an expansionary state. China’s economic transformation has been a process 

moving from the government’s regulation to market orientation. There are some limiting factors 

in this process, such as state ownership, the central bank controlling the exchange rate, and the 

central bank funding state-owned enterprises to affect the effectiveness of China’s monetary policy 

system (Lyv, 2005; Fernald, John, & Spiegel, 2013). However, the existing literature does not show 

similar effects that China’s monetary policy has on the economy (Xie, 2004a; Podpiera, 2006; 
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Zhang, 2009). Additionally, under the stimulus of China’s monetary policy, its economy has 

experienced long-term growth (Goodfriend & Prasad, 2006; Dickinson & Liu, 2007). Moreover, 

China’s price level has shown significant growth in this period. In this scenario, there are many 

debates and discussions on the effectiveness of China’s monetary policy system on the economy. 

In the first hypothesis, this study posits that an expansionary monetary policy system can 

effectively impact China’s economy.  

Hypothesis 2: An expansion of quantity-based direct monetary instruments has a positive 

influence on the China’s economy.  

After China’s monetary policy innovation in 1998, quantity-based direct monetary instruments 

have played important role in its economy. Based on the statistics of the Peoples’ Bank of China 

in the past two decades, M2 in China have maintained a significant growth rate. However, some 

researchers argue that China’s monetary policy mainly uses the interest rates system to affect its 

economy (Fernald, John, & Spiegel, 2014; Dai and Liu, 2016). Furthermore, the effects of China’s 

quantity-based direct instruments on the economy are not clear (Cheng, Fong & Mayer, 1996; Xie, 

2004a & 2004b; Prasad, Rumbaugh, & Wang, 2005; Geiger, 2006 & 2008). In the second 

hypothesis, this study predicts that the expansion of China’s quantity-based direct monetary policy 

could positively affect its economy.  

Hypothesis 3: An expansion of price-based indirect monetary instruments has a positive 

influence on the China’s economy.  

Price-based indirect monetary instruments refer to the interest rates system. Fernald et al. (2014) 

identify a substantive role for interest rate policies in the determination of both real economic 

activity and prices. Moreover, Heng (2015) states that the interest rates system is conducive to the 

adjustments of China’s economic structure. However, Mehrotra (2007) argues that the interest 

rates system as a monetary policy tool has no effect on China's price level. In this scenario, the 

third hypothesis posits that the expansion of China’s price-based indirect monetary instruments 

positively affects its economy. 

Hypothesis 4: Monetary policy has different effects on the China’s economy before and 

after the global financial crisis.  

The fourth hypothesis of this study builds on the notion of the time-varying effects of China’s 

monetary policy system on the economy. The 2008 financial crisis is the most important node of 

monetary policy and the economic situation worldwide. There are a large number of significant 

economies that tend to use unconventional monetary policy, such as the United States, United 
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Kingdom, Euro Area, and Japan (Baumeister & Benati, 2010; Fahr, Motto, Rostagno, Smets & 

Tristani, 2010; Joyce et al., 2012). Regarding the economic situation, the 2008 financial crisis 

resulted in the global economy experiencing significant fluctuations. The People’s Bank of China 

has mainly kept the price-based direct monetary instruments, quantity-based indirect monetary 

instruments, and stimulus plan to control the adverse effects of the global financial crisis on 

China’s economy. Compared to the main economies in a state of recession, China’s economy after 

the 2008 financial crisis has remained in a stable growth state. In this scenario, hypothesis 4 

presumes that China’s monetary policy has different effects on its economy following the 2008 

financial crisis. 

 

5.3 Data Analysis 

 

In chapter 4, it has already stated factor-augmented autoregression (FAVR) model is suitable to 

analyse the effectiveness of China’s monetary policy on the economy. Overall, FAVAR model can 

incorporate hundreds of variables and generate the impulse response of all variables to a shock in 

any variables in the model. Therefore, it is a more realistic approach in modeling policy reaction 

function than most studies that analyse only a few variables. This chapter establishes thirteen three-

variable FAVAR models to explore the effectiveness of China’s monetary policy on the economy.  

In particular, this chapter divides the all data into three groups, which are real economy group, 

price level group, and monetary policy group. The information from variables group 

in𝑋𝑟𝑒𝑎𝑙 𝑒𝑐𝑜𝑛𝑜𝑚𝑦,𝑋𝑝𝑟𝑖𝑐𝑒 𝑙𝑒𝑣𝑒𝑙 and𝑋𝑚𝑜𝑛𝑒𝑡𝑎𝑟𝑦 𝑝𝑜𝑙𝑖𝑐𝑦
4. Following Stock and Waston (1998, 1999), this 

chapter uses the principal components to estimate the factor 𝐹𝑡  in the dynamic factor model 

(Equation 4.1). The method is robust and efficient, and is econometrically consistent for the latent 

factors 𝐹. Based on the principal component analysis, used the three groups respectively extract 

the different economic meanings of factors, which are𝐹𝑟𝑒,𝐹𝑝𝑙 and𝐹𝑚. I use monthly data from 

China’s monetary policy and economy from January 2002 to December 2016, compiled by the 

data provider Wind Database. Before 2002, China’s data is less of informative and low quantity. 

Moreover, according to He et al. (2013), China’s economy had a structural break before 2002.  In 

                                                           
4 According to the monthly macroeconomic data released by the National Bureau of Statistic of China, the detailed 
output and inflation data of China are observable. A large body of literatures treat Chinese output and inflation as 
observable variables, such as Mehrotra (2007) and He et al. (2013). However, there is a small body of literatures doubt 
the quality of these public data (Fernald et al., 2014). In order to consist with the common method in dealing with the 
Chinese data, we trust the quality of the statistical data of China, and treat output and inflation as observed variables. 
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order to avoid the effects of the structural break, this chapter uses data after 2002. Importantly, 

this study aims to explore the effects of China’s monetary policy after the financial crisis. Based 

on that, the data sample covers the 2008 global financial crisis. After 2008 financial crisis, China’s 

economy has been into the new normal period. Furthermore, considered observable variables 

(included in𝑌𝑡) are the China’s monetary policy.  

In line with Belviso and Milani (2006), this chapter divides the data into three groups, which are 

real economy group, price level group and monetary policy group.  

The real economy group includes the industrial added value, investment in fixed assets, total retail 

sales of social consumer goods, import and export and financial market. 

i) Real Economy Factor: includes all aspects of China’s economy. It combines the 

differences in the single series, such as industrial added value, investment in fixed assets, 

total retail sales of social consumer goods, and financial market. Particularly, this study 

uses some nominal variables in the real economy group, such as the official reserve 

assets, Shanghai Composite Index and Shenzhen Composite Index. There are two 

reasons to explain. Firstly, considered the characteristics of China’s economy, the 

investment and financial market have played an important role in its development. 

Second, considered the monetary instruments in two kinds need to real economy and 

nominal economy to affect the China’s economy5. 

To the price level group, this study has a smaller set of available economic indicators, comprising 

three consumer price indexes and one producer price index.  

ii) Price Level Factor: consists in the concept of inflation. It is driven by the evolution 

of consumer prices, corporate goods and services prices. 

Moreover, considering the complex of China’s monetary policy, this part extracts the factor from 

the China’s monetary policy using the time series from January 2002 to December 2016. The 

monetary policy group includes four variables, which include the quantity-based direct monetary 

instruments and price-based indirect monetary instruments. 

iii) Monetary Policy Factor: includes two kinds of monetary instruments. Considering 

the potential differences between the effects of China’s quantity-based direct 

instruments and price-based indirect instruments on the economy, this study analyses 

their impacts on the economy separately. For the quantity-based direct instruments of 

                                                           
5 This study does not focus on the effects of fiscal policy on China’s real economy. 
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China’s monetary policy, this study uses the time series of M2 and balance of loans of 

financial institutions. Being the intermediate target of the People’s Bank of China’s 

monetary policy, M2 is an important indicator of money supply (Bottelier, 1998). As a 

quantity-based direct monetary instrument in China, the monetary aggregate M2 has 

played an important role in window guidance, direct People’s Bank of China lending 

and capital controls (Qin, et al., 2005; Dickinson, et al., 2007; Ju, et al., 2013). The 

quantity-based direct monetary instruments in China comprise M2.  In this regard, He 

et al. (2013) assert that M2 has played an important role in China’s economy. He et al. 

(2013) use M2 as to investigate the effects of monetary policy on China’s economy. 

Following He et al. (2013), this study employs M2 as a quantity-based direct monetary 

instrument. Meanwhile, the balance of loans in financial institutions represents the total 

amount of credit provided by the financial institutions to the real economy, subject to 

the policy control of the central bank. Although the People’s Bank of China cancelled 

the scale of credit in 1998, the balance of loans in financial institutions still plays an 

important role in investment and credit regulation (Burdekin, Richard & Siklos, 2008). 

For the price-based indirect instruments of China’s monetary policy, this study uses 

the 7-day repo rate and one-year loan benchmark interest rate. With the development 

of China’s interbank market, the repo rate becomes increasingly important in the open 

market operation (OMO). The benchmark interest rate has a universal reference effect 

in the financial market. Other interest rates or financial asset prices are determined 

based on the benchmark interest rate. The one-year loan benchmark interest rate is 

one of the important prerequisites of interest rate marketization (Chen, Chen & 

Gerlach, 2011). Regarding interest rate market conditions, to calculate the financing of 

financing costs, investors calculate investment income using the one-year loan 

benchmark interest rate for reference. To capture the expansion of China’s monetary 

policy, I apply a negative sign in the price-based indirect instruments, indicating that 

the decrease in these instruments leads to the expansion of the monetary policy. 

 

Figure 5.1 reports the estimated factors in the real economy group, price level group and monetary 

policy group from January 2002 to December 2016. Specifically, the estimated real economic factor 

has captured the adverse effects of the global financial crisis of 2008/2009. China’s economy was 

hit heavily by the global downturn. The estimated price level factor also has been picked up with 

the adverse effects of the financial crisis. Notably, Figure 5.1 shows that these two factors share a 

similar trend. This lends support to the Phillips “output-price” curve. Indeed, aggregate demand 
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can affect the price level. When the economy is in expansion, the price level will increase. After 

the 2008-2009 financial crisis, China’s monetary policy factor has been frequently adjusted for 

stabilizing the economy and price level. 

This study uses the principal component analysis (PCA) method to estimate the factor from the 

three groups. Each sub-group is represented by only one of the following structural factors. The 

three-factor FAVAR model in this chapter can define in Equation 5.1. 

[

𝐹𝑟𝑒𝑡

𝐹𝑝𝑙𝑡
𝑌𝐹𝑚𝑡

] = 𝑍(𝐿) [

𝐹𝑟𝑒𝑡−1

𝐹𝑝𝑙𝑡−1

𝑌𝐹𝑚𝑡−1

] + ut (5.1) 

To the quantity-based direct monetary instruments and price-based indirect monetary instruments, 

this study establishes four three-variable FAVAR model, from Equation 5.2 to 5.5. 

[

𝐹𝑟𝑒𝑡

𝐹𝑝𝑙𝑡
𝑌𝑀2𝑡

] = β(L) [

𝐹𝑟𝑒𝑡−1

𝐹𝑝𝑙𝑡−1

𝑌𝑀2𝑡−1

] + ℷ𝑡  (5.2) 

[

𝐹𝑟𝑒𝑡

𝐹𝑝𝑙𝑡
𝑌𝐹𝐵𝑡

] = M(L) [

𝐹𝑟𝑒𝑡−1

𝐹𝑝𝑙𝑡−1

𝑌𝐹𝐵𝑡−1

] + ℰ𝑡  (5.3) 

[

𝐹𝑟𝑒𝑡

𝐹𝑝𝑙𝑡
𝑌𝐹𝐵𝑡

] = D(L) [

𝐹𝑟𝑒𝑡−1

𝐹𝑝𝑙𝑡−1

𝑌𝑅𝑅𝑡−1

] + ℨ𝑡  (5.4) 

[

𝐹𝑟𝑒𝑡

𝐹𝑝𝑙𝑡
𝑌𝐼𝑅𝑡

] = Φ(L) [

𝐹𝑟𝑒𝑡−1

𝐹𝑝𝑙𝑡−1

𝑌𝐼𝑅𝑡−1

] + 휁𝑡   (5.5) 

where, 𝐹𝑟𝑒𝑡  is the China’s real economy factor. 𝐹𝑝𝑙𝑡  is the China’s price level factor. The 

observable variables 𝑌𝑡 are China’s monetary policy. This study uses China’s monetary policy 

factor 𝐹𝑚𝑡  to represent the China’s monetary policy. 𝑌𝑀2𝑡  and 𝑌𝐹𝐵𝑡  donate the China’s 

quantity-based direct monetary instrument. 𝑌𝐹𝐵𝑡  and 𝑌𝐼𝑅𝑡  represent the China’s price-based 

indirect monetary instrument. 𝑍(𝐿), β(L), M(L), D(L), and Φ(L) denote the polynomial in the 

lag operator of finite order d. The error term ut, ℷ𝑡, ℰ𝑡, ℨ𝑡, and 휁𝑡 are mean zero with covariance 

matrix Q. This study follows Assenmacher and Gerlach (2008) in using one-standard error bands 

in view of the modest degrees of freedom, leading to estimate of the impulse response functions. 

Moreover, for shedding light on the dynamic effects of China’s monetary instruments, this study 

splits full sample into two subsamples, which is from January 2002 to December 2007 and from 

January 2008 to December 2016. Used two subsamples aims to discuss the dynamic effects of 
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China’s monetary policy. Specifically, used the information criteria, the number of optimal lag in 

all FAVAR models is 1 in Table A7 of Appendix A. 

In Appendix A, Table A1 shows the related variables included in each group. The monthly 

frequency of China’s data may include the effects of the Spring Festival and seasonal effects. The 

Spring Festival causes major effects in January or February, and sometimes across both months. 

For controlling the Spring Festival’s effects, I calculate the average value of all variables in January 

and February and use this value to replace the original value of January and February. In order to 

eliminate the influence of seasonal factors, I use the X-12 ARIMA method to adjust the effects. 

Since different variables are used in multiple dimensions, all variables should be standardized and 

stationary. From Table A2 to Table A4 in Appendix A, I use ADF test, PP test, and KPSS test to 

check the 18 variables in the full sample are stationary. Table A5 shows the coefficient correlation 

of all variables. Table A8 to A10 in Appendix A show the factor loadings and weight of main 

variables in the real economy factor, price level factor, and monetary policy factor. Table A11 in 

Appendix A show these three factors do not have autocorrelation, normality and heteroscedasticity. 
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Figure 5.1: Estimated factors of the real economy group, price level group and monetary policy 

group 

Notes: Real economy factor, price level factor and monetary factor are respectively extracted from real economy group, 

price level group and monetary policy group. For all series, this study takes the twelve-month moving average and 

normalizes to mean zero and unit variance. The vertical axes in real economy group and price level group measure the 

growth rate of China’s real economy and price level. The vertical axis in the figure pertaining to the monetary policy 

group measures the rate of change in China’s monetary policy.  

 

5.4 Empirical Results and Discussion 
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This section first presents the findings of China’s monetary policy in the FAVAR model. This 

study uses three variables, including the real economic factors, price level factors, and each 

monetary policy variable individually in the FAVAR model to obtain empirical results. I also 

present the robustness analysis in this section. 

 

5.4.1 The real economy factor (Fre), the price level factor (Fpl) and the monetary policy factor 

(Fm) 

 

This section aims to explore hypothesis 1. I use the impulse function to simulate the response of 

the real economy factor (Fre) and the price level factor (Fpl) to monetary policy factor shock (Fm). 

The solid line shows the impulse response function. The result is reported in Figure 5.2.  

 

 

 

Figure 5.2: Impulse responses to a monetary policy factor shock 

Notes: Three-variable FAVAR model (real economy factor, price level factor, monetary policy factor). Identification 

is recursive, in the order listed. Estimated accumulated (30-periods ahead) IRFs to a monetary policy factor shock. 

The figure shows response to a positive one-standard-deviation shock in the monetary policy factor. Lines with 

symbols stand for the upper and lower one standard error bands. 

 

Figure 5.2 shows that the monetary policy factor is subject to a positive impulse. The results show 

that the effects of China’s monetary policy on economic growth are significantly positive. For the 

price level factor, I find that there are significant positive effects of China’s monetary policy on 

the price level. China’s monetary policy has significant positive effects on the real economic growth 

and price level. These results certify that hypothesis 1 is true. These results receive support from 

Fernald et al. (2014), who state that monetary policy can affect the economy and the price level in 

China. After the monetary policy reform, the People’s Bank of China has frequently relied on the 

two kinds of monetary instruments. 
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Specifically, this paper divides China’s monetary policy into two categories, which are the quantity-

based direct instruments and price-based indirect instruments. These are used to explore the 

effectiveness of the two categories of monetary instruments on the economy, respectively, in the 

following sections. 

 

5.4.2 Quantity-based Direct Monetary Instruments of China’s monetary policy 

 

To test hypothesis 2, I analyse the effects of both the balance of loans in financial institutions and 

M2 on the real economic factors and price level factor in China.  

 

5.4.2.1 The real economy factor (Fre), price level factor (Fpl), and the balance of loan in the 

financial institutions (FB)  

 

First, I use the impulse function to simulate the responses of Fre and Fpl to a FB shock. The solid 

line shows the impulse response function. The result is shown in Figure 5.3. 

 

Figure 5.3: Impulse responses to a FB shock 

 

Notes: Three-variable FAVAR model (real economy factor, price level factor, balance of loan in the financial 

institutions). Identification is recursive, in the order listed. Estimated accumulated (30-periods ahead) IRFs to a 

balance of loan in the financial institutions (FB) shock. The figure shows response to a positive one-standard-deviation 

shock a balance of loan in the financial institutions. Lines with symbols stand for the upper and lower one standard 

error bands. 

 

I find that the effects of the balance of loans in financial institutions on China’s economy are 

positively significant. For the price level, the effects of the balance of loans in financial institutions 

FB FB 
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are also positively significant. These results agree with Burdekin, Richard and Siklos (2008), who 

argue that the balance of loans in financial institutions plays an important role in China’s economy. 

 

5.4.2.2 The real economy factor (Fre), price level factor (Fpl), and M2 (M2)  

 

The following section uses the impulse function to simulate the response of the real economy 

factor (Fre) and price level factor (Fpl) to a M2 shock. The solid lines show the impulse response 

function. The result is in Figure 5.4 

 

Figure 5.4: Impulse responses to a M2 shock 

Notes: Three-variable FAVAR model (real economy factor, price level factor, M2). Identification is recursive, in the 

order listed. Estimated accumulated (30-periods ahead) IRFs to M2 shock. The figure shows response to a positive 

one-standard-deviation shock in the M2. Lines with symbols stand for the upper and lower one standard error bands. 

 

Based on the Figure 5.4, M2 as an intermediate target of China’s monetary policy has positive and 

significant effects on China’s economy and the price level. This result is similar to He et al. (2013), 

who find that M2 can have significant effects on China’s economy and the price level. Used two 

of the most important quantity-based direct instruments also has a positive effect. These results 

corroborate the finding of Fan et al. (2011) and He et al. (2013) that the growth rate of money 

supply has a significant and positive effect on China’s economic growth and price level. Therefore, 

hypothesis 2 is true. 

 

 

5.4.3 Price-based Indirect Instruments of China’s monetary policy 

 

M2 M2 
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As previously indicated, I use the 7-day repo rate and one-year loan benchmark interest rate to 

proxy price-based indirect instruments to analyse their effects on China’s economy for exploring 

hypothesis 3. This chapter has changed the sign of 7-day repo rate and one-year loan benchmark 

interest rate. It aims to explore the effects of expansionary price-based indirect monetary 

instruments on China’s economic growth and price level. Due to the acceleration of the domestic 

economic restructuring, the external market demand is unstable, the macroeconomic growth 

pressure is relatively large, and the price level is at a low level (PBOC, 2015). Based on this 

condition, there is room for lowering the interest rates. Changed the sign of price-based indirect 

instruments can analyse the effects of China's expansionary monetary policy on the economy and 

price level.  

 

5.4.3.1 The real economy factor (Fre), price level factor (Fpl), and the 7-day Repo rate (RR)  

 

In this section, I use the impulse function to simulate the response of the real economy factor (Fre) 

and price level factor (Fpl) to a 7-day repo rate shock. The solid line shows the impulse response 

function. The result is shown in Figure 5.5. 

 

Figure 5.5: Impulse responses to a RR shock 

Notes: Three-variable FAVAR model (real economy factor, price level factor, 7-day Repo rate). Identification is 

recursive, in the order listed. Estimated accumulated (30-periods ahead) IRFs to 7-day Repo rate shock. The figure 

shows response to a positive one-standard-deviation shock in the 7-days Repo rate. Lines with symbols stand for the 

upper and lower one standard error bands. 

 

Figure 5.5 shows that the effects of lowering the 7-day repo rate on China’s economy are not 

significant. For the price level, there are only significant periods of response from the first period 

to the third period. When the 7-day repo rate lowering, it exerts a significant and positive effect 

RR RR 
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on the price level. These result against the He et al. (2013) that the repo rate is more capable of 

stimulating real economy and may not be an effective tool in containing inflation. Chinese repo 

markets have expanded rapidly in recent years, consistent with the broader development of China’s 

financial markets. The 7-day repo rate as an important instrument in China can control the asset 

price to affect the generalized inflation levels in the short-term. 

 

5.4.3.2 The real economy factor (Fre), price level factor (Fpl), and the one-year loan benchmark 

interest rate (IR)  

 

In this section, I use the impulse function to simulate the response of the economy factor (Fre) 

and price level factor (Fpl) to a one-year loan benchmark interest rate shock. The solid line shows 

the impulse response function. The result is reported in Figure 5.6.  

 

Figure 5.6: Impulse responses to an IR shock 

Notes: Three-variable FAVAR model (real economy factor, price level factor, one-year loan benchmark interest rate). 

Identification is recursive, in the order listed. Estimated accumulated (30-periods ahead) IRFs to one-year loan 

benchmark interest rate shock. The figure shows response to a positive one-standard-deviation shock in the one-year 

loan benchmark interest rate. Lines with symbols stand for the upper and lower one standard error bands. 

 

Figure 5.6 indicates that the lowering one-year loan benchmark interest rate has significant and 

positive effects on China’s economy only from the first period to the third period. The effects of 

lowering the one-year loan benchmark rate on the price level are not significant. The results 

corroborate the finding of Fan et al. (2011) and He et al. (2013) that a change in the one-year loan 

benchmark interest rate has little effects on China’s economic development. 

Reviewing Figures 5.5 and 5.6, the expansion of price-based indirect monetary instruments on 

China’s economy and price level are insignificant. These results corroborate the findings of He et 

IR IR 
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al. (2013) that the China’s price-based indirect monetary instruments cannot exert effects on 

China’s economic development and price level. Considered the China’s economic transformation, 

there are two reasons.  The main question is the state-owned companies in China’s microeconomy. 

The different market positions between the state-owned companies and non-state-owned 

companies in China directly lead to the price-based indirect monetary instruments cannot 

effectively affect China’s economic growth and price level (Madonia, 2006; Geiger, 2006 & 2008). 

Moreover, the banking industry in China has in the monopoly state since 2002. There are big four 

commercial banks in China’s economy. The channel of credit expansionary has been limited. The 

China’s interest rate system and its marketization are in low level. Thus, hypothesis 3 is false. 

 

5.4.4 Dynamic effects of China’s monetary policy 

 

This part focuses on the dynamic effects of China’s monetary policy after the global financial crisis 

of 2008/2009. The full sample into two sub-samples, of which covers the period of 2002-2007 

and 2008-2016 respectively. The two sub-samples of quantity-based direct monetary instruments 

and price-based indirect monetary instruments aim to test the hypothesis 4. 

 

5.4.4.1 The effects of quantity-based direct monetary instruments in two sub-samples 

 

Moreover, considering China after the 2008 global financial crisis, China’s monetary policy has 

undergone a significant change. Using the three-factor FAVAR models, I explore the impact of 

balance of loan in the financial institutions on China’s economy and price level in two sub-samples. 

The impulse response results are reported in Figure 5.7 and Figure 5.8.  

 

FB FB 



133 | P a g e  
 

Figure 5.7: Impulse responses to a FB shock in 2002-2007 

Notes: Three-variable FAVAR model (real economy factor, price level factor, balance of loan in the financial 

institutions). Identification is recursive, in the order listed. Periods are from 2002-2007. Estimated accumulated (30-

periods ahead) IRFs to a balance of loan in the financial institutions (FB) shock. The figure shows response to a 

positive one-standard-deviation shock in a balance of loan in the financial institutions. Lines with symbols stand for 

the upper and lower one standard error bands 

 

Figure 5.8: Impulse responses to a FB shock in 2008-2016 

Notes: Three-variable FAVAR model (real economy factor, price level factor, balance of loan in the financial 

institutions). Identification is recursive, in the order listed. Periods are from 2008-2016. Estimated accumulated (30-

periods ahead) IRFs to a FB shock. The figure shows response to a positive one-standard-deviation shock in the FB. 

Lines with symbols stand for the upper and lower one standard error bands. 

 

Based on the Figure 5.7 and Figure 5.8, the results show that the balance of loans in financial 

institutions have different effects on China’s economy and price level in two periods. The impact 

of the balance of loans in financial institutions on China’s economy and price level are insignificant 

from 2002 to 2007. After the 2008 financial crisis, the results indicate that balance of loans in 

financial institutions has significant and positive effects on China’s economic growth and price 

level.  

Moreover, to test the effects of the M2 in sub-samples, I apply the three-variable FAVAR model 

in the following section. The impulse response results are reported in Figure 5.9 and Figure 5.10. 

FB FB 
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Figure 5.9: Impulse responses to a M2 shock in 2002-2007 

Notes: Three-variable FAVAR model (real economy factor, price level factor, M2). Identification is recursive, in the 

order listed. Periods are from 2002-2007. Estimated accumulated (30-periods ahead) IRFs to M2 shock. The figure 

shows response to a positive one-standard-deviation shock in a balance of loan in the financial institutions. Lines with 

symbols stand for the upper and lower one standard error bands. 

 

Figure 5.10: Impulse responses to a M2 shock in 2008-2016 

Notes: Three-variable FAVAR model (real economy factor, price level factor, M2). Identification is recursive, in the 

order listed. Periods are from 2008-2016. Estimated accumulated (30-periods ahead) IRFs to a M2 shock. The figure 

shows response to a positive one-standard-deviation shock in the M2. Lines with symbols stand for the upper and 

lower one standard error bands. 

 

According to the results in Figure 5.9 and Figure 5.10, I find that the effects of M2 on China’s 

economy and price level in two sub-samples are similar with the balance of loans in financial 

institutions. Figure 5.7 and Figure 5.9 show that the quantity-based direct monetary instruments 

from 2002 to 2007 cannot effectively affect China’s economic growth and price level. In this period, 

under the economy in rapid development, China’s economy does not lack of asset. The People’s 

Bank of China aims to control China’s economy in overheating growth. The effects of quantity-

based direct monetary instruments are limited before 2008 financial crisis. Figure 5.8 and Figure 

5.10 show that the quantity-based direct monetary instruments after the 2008 financial crisis have 

M2 M2 

M2 M2 
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significant and positive effects on China’s economic growth and price level. Since the global 

financial crisis of 2008/2009, there is a large scale of international hot money and investment have 

leave the China’s market. It directly affects China’s economic growth. The People’s Bank of China 

issued the four-trillion-stimulus plan, SLF and MLF to directly insert asset into the China’s market. 

The quantity-based direct monetary instruments have effectively alleviated the asset shortage. The 

quantity-based direct monetary instruments have significant and positive effects on China’s 

economy and price level after 2008 financial crisis. Overall, the effects of quantity-based direct 

monetary instruments on China’s economy and price level are different in the two periods.  

 

5.4.4.2 The effects of price-based indirect monetary instruments in two sub-samples 

 

In this section, I explore the impacts of price-based indirect monetary instruments on China’s 

economy and price level in two sub-samples. After the 2008 financial crisis, the People’s Bank of 

China has frequently adjusted interest rates for curbing the adverse effects of international capital 

flight and stimulating investors’ confidence. Based on the former framework, I establish two three-

factor FAVAR models to analyse the effects of the 7-day repo rate and one-year loan benchmark 

interest rate in two sub-samples.  

 

Figure 5.11: Impulse responses to a RR shock in 2002-2007 

Notes: Three-variable FAVAR model (real economy factor, price level factor, 7-day Repo rate). Identification is 

recursive, in the order listed. Periods are from 2002-2007. Estimated accumulated (30-periods ahead) IRFs to 7-days 

Repo rate shock. The figure shows response to a positive one-standard-deviation shock in the 7-day Repo rate. Lines 

with symbols stand for the upper and lower one standard error bands. 

RR RR 
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Figure 5.12: Impulse responses to a RR shock in 2008-2016 

Notes: Three-variable FAVAR model (real economy factor, price level factor, 7-day Repo rate). Identification is 

recursive, in the order listed. Periods are from 2008-2016. Estimated accumulated (30-periods ahead) IRFs to 7-day 

Repo rate shock. The figure shows response to a positive one-standard-deviation shock in the7-day Repo rate. Lines 

with symbols stand for the upper and lower one standard error bands. 

 

Based on the Figure 5.11 and Figure 5.12, I find that lowering the 7-day Repo rate has significant 

positive effects on the price level from 2002 to 2007. However, lowering the 7-day repo rate has 

insignificant effects on China’s economy and price level from 2008 to 2016. Moreover, I explore 

the impacts of the one-year loan benchmark interest rate on China’s real economy and price level 

in two sub-samples. Based on former framework, we establish two three-factor FAVAR models 

in two sub-samples. 

 

Figure 5.13: Impulse responses to an IR shock in 2002-2007 

Notes: Three-variable FAVAR model (real economy factor, price level factor, one-year loan benchmark interest rate). 

Identification is recursive, in the order listed. Periods are from 2002-2007. Estimated accumulated (30-periods ahead) 

IRFs to one-year loan benchmark interest rate shock. The figure shows response to a positive one-standard-deviation 

shock in the one-year loan benchmark interest rate. Lines with symbols stand for the upper and lower one standard 

error bands. 

IR IR 

RR RR 
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Figure 5.14: Impulse responses to an IR shock in 2008-2016 

Notes: Three-variable FAVAR model (real economy factor, price level factor, one-year loan benchmark interest rate). 

Identification is recursive, in the order listed. Periods are from 2008-2016. Estimated accumulated (30-periods ahead) 

IRFs to one-year loan benchmark interest rate shock. The figure shows response to a positive one-standard-deviation 

shock in the one-year loan benchmark interest rate. Lines with symbols stand for the upper and lower one standard 

error bands. 

Figure 5.11 and Figure 5.13 show that the price-based indirect monetary instruments before the 

2008 financial crisis have significant and positive effects on the China’s economic growth and price 

level. From 2002-2007, China’s economy is in the stable development. The expansionary monetary 

policy in China cut the interest rate for stimulus the investments and consuming. Based on this 

condition, investors and households in China tend to invest and spend, rather than saving. The 

price-based indirect monetary instruments have significant and positive effects on China’s 

economy and price level before 2008 financial crisis. However, from 2008 to 2016, the effects of 

lowering the one-year loan benchmark interest rate on the real economy and price level are 

insignificant. The People’s Bank of China cut the interest rates cannot change the Chinese 

households’ panic followed the global financial crisis of 2008. The effects of price-based indirect 

monetary instruments on China’s economy and price level are different in the two periods.  

 

Overall, the effects of quantity-based direct monetary instruments and price-based indirect 

monetary instruments on China’s economy and price level are different in the two sub-samples. 

Reviewing the results of the full sample and sub-samples, the effects of quantity-based direct 

monetary instruments on China’s economy and price level have strengthened since the 2008 

financial crisis. From 2002 to 2007, the insignificant effects of quantity-based direct monetary 

instruments on China's economy and price level can be interpreted as the passive influences of the 

Southern Asian financial crisis on China’s economy. This result confirms Wang’s (1999) argument 

that the Asian financial crisis deeply affected China’s economic slowdown. After the 2008 global 

financial crisis, the People’s Bank of China has embarked on the use of unprecedented monetary 

IR IR 
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policy tools. For curbing the adverse effects of the global financial crisis, the People’s Bank of 

China has used new types of quantity-based direct instruments to adjust the economy, such as the 

elimination of credit control in the four-trillion stimulus plan as well as unconventional monetary 

toolkits including the Standing Lending Facility (SLF), Mid-term Lending Facility (MLF), Short-

term Liquidity Operation (SLO), and Pledged Supplementary Lending (PSL). The effectiveness of 

quantity-based direct monetary instruments on China’s economic growth and price level in the full 

sample is dependent on the positive effects of quantity-based direct monetary instruments after 

the 2008 financial crisis. The price-based indirect monetary instruments had stronger effects on 

China’s economy and price level before the global financial crisis. At the beginning of China’s 

monetary policy innovation, the transmission channel of price-based indirect monetary 

instruments is efficient on China’s economy and price level. However, in the 2008 financial crisis, 

China’s monetary policy tended to use new types of quantity-based direct monetary instruments. 

Moreover, the spillover effects of unconventional monetary policy also affected the effectiveness 

of China’s price-based indirect instruments. The significant and positive effects of price-based 

indirect monetary instruments on China's economic growth and price level before 2008 cannot 

fundamentally change their current insignificant effects on China's economy and price level. 

 

5.4.5 Robustness Checks 

 

This chapter uses the Fernald et al. (2014) approach to conduct a robustness test of China’s 

monetary policy. Considering China’s economic structure, the exports and imports have played an 

important role in the development. Therefore, the robustness test in this study adds a monthly 

proxy for external output (namely, U.S. industrial production) and an index of commodity prices. 

These two external shocks are treated as contemporaneously exogenous. The order of the eight-

variable FAVAR model is U.S. industrial production, US index of commodity prices, real economy 

factor, price level factor, balance of loans in the financial institutions, M2, 7-day repo rate, and 

one-year loan benchmark interest rate. Table A5 in Appendix A summarizes the coefficients of 

pairwise correlations of the eight variables. Table A5 shows that the U.S. industrial production and 

U.S. commodity price index have a positive relationship with M2, balance of loans in the financial 

institutions, China’s economy, and price level. Table A6 in Appendix A shows that the eight 

variables do not have heteroscedasticity. The test statistic has seven degrees of freedom. Table A7 

shows that the lag number of eight-variable FAVAR is 1. These results are produced by an eight-

variable FAVAR model, as shown in Figure 1 in the Appendix B. In terms of the effects of external 

shocks on the Chinese economy, we largely obtain expected results as well. The results are shown 
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in an eight-variable specification. For the external impact on the China's economy, we have also 

achieved the desired results that are similar to the former FAVAR models.  

In summary, using the above FAVAR models, this study has tested the four hypotheses. First, 

using the monetary policy factor, I find that monetary policy has significantly positive effects on 

China’s economic growth and price level. This result certifies that hypothesis 1 is true. China’s 

expansionary monetary policy effectively affected its economy from January 2002 to December 

2016. Second, this study explores the effects of quantity-based direct instruments on China’s 

economy and price level. The results show that the effects of quantity-based direct instruments on 

China’s economy and price level are significant and positive. These results confirm the statements 

in Mehrotra’s (2007) results. Mehrotra (2007) states that China’s money supply has positive effects 

on China’s economic growth. Overall, these results show that hypothesis 2 is true. A positive 

change in China’s quantity-based direct monetary instruments can positively affect China’s 

economy. Third, the price-based indirect instruments in the positive change are insignificant on 

China’s real economy and price level, which is in contrast to the statement of Fernald et al. (2014) 

that monetary policy in China moved closer to Western market economies. Furthermore, this study 

confirms. Mehrota’s (2007) statement that China’s interest rates system cannot fulfil the effects on 

China’s economy. Overall, these results show that hypotheses 3 is false. A positive change in 

China’s price-based indirect monetary instruments cannot positively affect China’s economy. The 

reason for the inefficient price-based indirect toolkits lies in the limited categories of financial 

assets and incomplete transmission channel of interest rates. The limitation in the diversification 

of financial assets in China leads to the deficiency in the transmission of interest rates in both the 

financial markets and the real economy. Based on this condition, it has influenced the 

ineffectiveness of price-based indirect monetary policy on the real economy and price-level. 

Overall, the effectiveness of China’s monetary policy system mainly depends on the quantity-based 

direct monetary instruments. Fourth, the results show the effects of quantity-based direct 

monetary instruments after the 2008 financial crisis on China’s real economy and price level. 

However, the effects of price-based indirect instruments have weakened following the 2008 

financial crisis. Based on the former results, the effectiveness of China’s monetary policy on the 

economy is dependent on the quantity-based monetary instruments. Overall, these results show 

that hypothesis 4 is true.  

Based on these results, there are some recommendations that should be made to China’s 

policymakers. First, the People’s Bank of China should strengthen the marketization level of 

China’s interest rate system. Second, the People’s Bank of China should continue to innovate 

quantity-based direct instruments. Third, the People’s Bank of China should reform the state-
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owned banking industry and financial market. Moreover, the People’s Bank of China should 

continue to use the quantity-based direct instruments as a main method of macroeconomic 

regulation combined with the price-based indirect instruments to stimulate China’s economy. 

 

5.5 Conclusions 

 

To investigate the effects of China’s monetary policy on the economy, we use the detailed 

macroeconomic data of China’s economy, price level, and monetary policy to apply thirteen three-

variable FAVAR models from January 2002 to December 2016. Moreover, we compare the 

impacts of price-based indirect instruments and quantity-based direct instruments on China’s real 

economy and price level and compare the impacts of these two types of policy before the financial 

crisis and after the financial crisis. 

Three main conclusions are drawn from the paper. First, an expansionary monetary policy has 

significant positive impacts on China’s real economy and price level from January 2002 to 

December 2016. Second, the effectiveness of China’s monetary policy primarily depends on the 

quantity-based direct instruments, while the effects of price-based indirect instruments of China’s 

monetary policy on China’s real economy and price level are not significant. Third, the 

effectiveness of quantity-based direct monetary instruments on China’s economic growth and 

price level is dependent on the significant and positive effects of quantity-based direct monetary 

instruments after the 2008 financial crisis. Fourth, the significant and positive effects of price-

based indirect monetary instruments on China's economic growth and price level before 2008 

cannot fundamentally change their insignificant effects on China's economic growth and price 

level. Overall, this study uses the FAVAR model to certify that China’s monetary policy has 

significant and positive effects on the China’s economic growth and price level.  
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Chapter 6. Asymmetric Effects of China’s monetary policy on the Stock Market: Evidence 

from a Markov Switching VAR Model 

 

Abstract 

 

This chapter uses Markov switching vector autoregression (MS-VAR) model to explore the 

asymmetric effects of  China’s monetary policy on the stock market in the bull market and the bear 

market. With China’s economy in a rapid development, China’s stock market as the main 

representative of  the financial market has attracted large assets. Since 1990 to the present, China’s 

stock market has experienced several times states’ change between the bull market and bear market. 

The results indicate that China’s quantity-based direct instrument and price-based indirect 

instrument have asymmetric effects on the stock market in the bull market and the bear market. 

Moreover, the relationship between China’s economy and stock market exist a degree of  dichotomy. 

Furthermore, China’s monetary policy has stronger effects on the bull market than the bear market. 

 

Keywords: China’s Monetary Policy; Stock Market; Quantity-based direct monetary instruments; 

Price-based indirect monetary instruments; Asymmetric effects; MS-VAR model 
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6.1 Introduction 

 

Monetary policy is one of  the most important economic instruments for regulating the financial 

market’s development. The ultimate targets of  monetary policy are price stability, full employment, 

economic growth, and financial market stability. The transmission mechanism and targets of  

monetary policy are inevitably reached through the financial market and capital market (Bernanke 

et al., 2004). Since the 20th century, the economic globalization has stimulated the development of  

the scale and intensiveness of  the financial market in developed economies and emerging 

economies. The continuous improvement of the financial market has led to the continuous 

expansion of financial instruments and financial skills.  

Generally, monetary policy affects the stock market by three steps. The first step is that monetary 

policy is used by the central bank to affect financial institutions and financial markets. The central 

bank uses the monetary instruments to affect financial institutions’ reserves, financing costs, and 

credit capacity. The second step is that monetary policy is used by the commercial banks and other 

financial institutions to stimulate enterprises and residents. Commercial banks and other financial 

institutions adjust in accordance with monetary policy to affect the consumption, saving, 

investment and other economic activities. The third step is monetary policy via the non-financial 

sector, where economic actors control social-economic variables, such as total expenditure, total 

output, price, and employment. Through capital flow, monetary policy has positive effects on 

resource allocation, risk management and corporate governance (Rigobon & Sack, 2001; 

Castelnuovo & Nistico, 2010; Milani, 2011). The relationship between monetary policy and the 

stock market are closer than before. The central bank considers the effects of  monetary policy on 

the stock market. Moreover, there are some literature that argue that monetary policy has 

asymmetric effects. Thorbecke (1997) uses the vector auto-regression model to analyze the federal 

funds rate, the stock yields, industrial added value and other variables have asymmetric effects. 

Bernanke and Kutter (2005) find that the unexpected cutting of  federal funds rate on the stock 

market has a significant and positive result of  rising stock prices. Hyde and Bredin (2005) apply 

the smooth transit regression model to test the macroeconomic variables of  Canada, France, Japan, 

UK and USA and find that there exists a non-linear relationship between macroeconomy with 

stock market. Almeida and Campello (2007) and Livdan et al. (2009) claim that if  the financing 

channel of  investment is constrained, monetary policy has asymmetric effects on the financial 
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markets. Bradley and Jansen (2007) compare the forecasting capability of  linear model and 

nonlinear model and show that the nonlinear model has a better forecasting effect than linear 

model.  

In China, monetary policy has exercised the main targets and instruments after 1998’s monetary 

policy innovation. Before the economic transformation, China’s economy implemented a highly 

centralized and unified planned system in the long-term. Based on this condition, China’s monetary 

policy has been in a subordinate status. Institutional reform and economic development have 

promoted the effects of  China’s monetary policy and deepened China’s financial market 

development. After 2002, China’s monetary authority has established a relatively completed 

monetary policy, which meant that the People’s Bank of  China frequently uses quantity-based 

direct monetary instruments and price-based indirect monetary instruments to operate and 

regulate the economy. China’s stock market has enlarged in scale since establishing the Shanghai 

Stock Exchange and Shenzhen Stock Exchange. Due to China’s financial market development, the 

Chinese stock market has become the second largest market in the world. Stock market has played 

important role in China’s economic development as the relationship between China’s monetary 

policy, economic development, and the stock market have become closer than before. According 

to the related economic theories and test criteria, this study establishes a four-variable MS-VAR 

model in two regimes to shed light on the asymmetric effects of  China's monetary policy on the 

stock market. One is in the bull market, and the other being in the bear market. This study indicates 

that China's monetary policy, stock market returns and economic output have a significant non-

linear relationship. Moreover, results show that China’s monetary policy has asymmetric effects on 

the stock market in a bull market and a bear market. 

The chapter is organized as follows. Section 2 outlines the theories that underlie the asymmetric 

effects of  monetary policy. Section 3 outlines and describes the data. Section 4 summarizes and 

discusses the empirical findings. Section 5 concludes. 

 

6.2 Literature Review 

 

This section mainly summarises the relevant literature about the relationship between monetary 

policy and the stock market, and the asymmetric effects of  monetary policy on the stock market.  

The relationship between monetary policy and the stock market has been a hot topic between 

scholars. Sprinkel (1964) analyses the relationship between monetary policy and stock price. Results 

show that the money supply had significant effects on the stock market from 1918 to 1963. Homa 
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and Joffee (1971) use a linear regression model to analyse the relationship between the money 

supply, the growth rate of  money supply and the stock price. Results show that the growth of  

money supply stimulates the stock price. Also, they argue investors can use monetary policy to 

estimate the return rate of  the stock market. Keran (1971), Hamburger and Kochin (1972) find 

that monetary policy and the stock market have a significant relationship. Cooper (1974) firstly 

mentions the SQ-EM model to explore monetary policy and the expected return of  the stock 

market to find there exists a causality relationship. Rozeff  (1974) uses the asset portfolio model to 

analyse the relationship between monetary policy and stock price. Berkman (1978) and Lynge 

(1981) use M1 and M2 to find the relationship between monetary policy and the stock market. 

They find there is a negative relationship between money supply and stock price. Smirlock and 

Yawtiz (1985) find the discount rate has significant effects on the stock market. Cook and Hahn 

(1989) use event-study analysis to find that the federal funds rate adjustment has a significant 

impact on the stock index. Another strand of  literature centers on the relationship between China’s 

monetary policy and the stock market. Qian (1998) finds that money supply has positive effects 

on the composite index of  Shanghai and Shengzhen. Liu (2002) shows that monetary policy has a 

negative effect on the stock index in China. Sun and Ma (2003) use the rolling VAR model and 

augmented VAR model to find that the interest rates system has significant effects on the stock 

market. Lu (2003) uses the VECM model to explore the relationship between monetary policy and 

the stock market. Guo and Li (2004) use the Granger causality test to analyse the relationship 

between China’s monetary policy and the stock market. Overall, there is a significant relationship 

between monetary policy and the stock market in China. Moreover, the movements in the stock 

market have significant impacts on the macroeconomy. Monetary policy could use the transmission 

functions of  the stock market for stabilizing price and promoting output. Nistico (2005) on the 

basis of  Piergallini (2004, 2006) theoretically discusses the relationship between monetary policy 

and stock market using the construction of  the DSGE model. Subsequently, Giorgio and Nistico 

(2007) on the basis of  Nistico (2005) explore the relationship between two countries on the stock 

markets. Then, on the basis of  their Milani (2008, 2011), Castelnuovo and Nistico (2010), Airaudo, 

Cardani and Lansing (2011), Funke, Paetz and Pytlarczyk (2011) extensively study the relationship 

between monetary policy and the stock market. Generally, it is believed that government 

intervention may cause stocks to behave in two ways. First, is improving the system construction. 

Second, is the implementation of  monetary policy. If  the central bank intervenes with the stock 

market, it should consider that monetary policy has little impact on stock market instruments, and 

so it is unable to achieve the desired economic effects.  
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On the whole, the asymmetric effects of  monetary policy on the stock market could be classified 

into the three categories, which includes the subjective expectations of  asymmetry, the asymmetry 

of  the monetary policy’s transmission channel and the heterogeneity of  industries. First, it is the 

investors’ expectations of  monetary policy that leads to the asymmetric responses in the stock 

market. It can be understood that the process is monetary policy→ the expectations of  investors’ 

psychology → investment behavior → stock market operation. Zhao et al. (2005) argue that the 

main reason for the market bias of  stock prices in China’s stock market is the irrational behavior 

of  market investments. Thus, the main source for an asymmetric response to the stock market is 

the investor's expected deviation in monetary policy. Second, the quantifiable of  monetary policy’s 

measurements affect the listed companies, investors, and the stock market. The transmission 

channel of  monetary policy on the stock market causes an increase or decrease in money supply 

and interest rates → the flow of  funds on the market → the stock market price. Moreover, the 

main indexes of  the macroeconomy, such as the inflation rate and credit channel, are also affected 

by the stock market’s asymmetry. Third, it can be attributed to the description of  a specific industry. 

Rigobon and Sack (2001) state that the adjustments of  monetary policy cannot only significantly 

affect the stock price, but also affect the structure of  the stock market. In the stock market, the 

effects of  monetary policy are different in different sectors of  the stock market. Monetary policy 

acts mainly through market concentration, capital intensity, industrial scale and other to affect the 

stock price index. Delong and Summers (1988) use money supply as the monetary policy of  the 

U.S. to analyse asymmetric effects. Results show that positive monetary policy has no effects on 

output and negative monetary policy has significant effects on the output. Furthermore, Cover 

(1992) uses 1949-1987 quarterly data to analyse that monetary policy has asymmetric effects on 

output. Weise (1999) uses the non-linear VAR model to explore the asymmetric effects of  

monetary policy in the business cycle. Garcia and Schaller (2002) use the Markov Switching model 

to test that the interest rates system has different effects on the business cycle. Results show that 

monetary policy in a recessionary period has more significant effects than monetary policy in a 

boom period. Kim (2002) finds that US monetary policy is non-linear. Sensier, Osborn, and Ocal 

(2002) establish an STR model to show that the interest rate has asymmetric effects on output. 

Chen (2007) argues that monetary policy in the bear market has more significant effects than in 

the bull market. Chuliá et al. (2010) report that in a recession the effects of  monetary policy on 

stock market volatility are stronger than in a boom. The reason for this is the irrational behavior 

of  market participants and the inefficiency of  the capital market. Jansen and Tsai (2010) investigate 

the different effects of  monetary policy on the stock market from 1994 to 2005. Results indicate 

that monetary policy in a bear market has more significant effects than in a bull market. Konrad 
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(2009) and Zare et al. (2013) argue that market participants in an economic downturn cannot 

rationally respond to the macroeconomic news. Specifically, the timing of  monetary policy shocks 

is more important during recessions whereas their magnitude is more important during expansions. 

Kurov (2010) sheds light on the effects of  the Federal Open Market Committee’s announcements 

on market participants’ sentiment are significant. In China, the literature on the asymmetric effects 

of  monetary policy is limited. Huang and Deng (2000) find that money supply in China has 

significant asymmetric effects on the output. Lu and Shu (2002) use Cover’s model and find that 

the effects of  the negative monetary policy are more significant than the positive. 

Reviewed the existing literature, the asymmetric effects of  China’s monetary policy on the stock 

market are not clear. Based on this condition, there are three testable hypotheses of  this chapter.  

Hypothesis 1: The quantity-based direct monetary instrument has asymmetric effects on 

the China’s stock market in a bull market and a bear market.  

The first hypothesis aims to explore the asymmetric effects of  China’s quantity-based direct 

monetary instrument on the stock market since 2012. The quantity-based direct monetary 

instrument adjusts the money supply to affect the stock market’s value. Moreover, the existing 

literature does not have a rather discordant result on the effects of  the quantity-based direct 

monetary instrument on the stock market (Huang & Deng, 2000; Dai & Jin, 2006). Because China’s 

stock market is an immature and closed, the stock market experiences frequent state changes 

between the bull market and bear market (Tang & Li, 2000; Sun and Ma, 2003; Wang and Gong, 

2006). In this scenario, the first hypothesis supposes the China’s quantity-based direct monetary 

instrument has asymmetric effects on the stock market in a bull market and a bear market. 

Hypothesis 2: The price-based indirect monetary instrument has asymmetric effects on 

the China’s stock market in a bull market and a bear market. 

The second hypothesis discusses the asymmetric effects of  China’s price-based indirect monetary 

instrument on the stock market since 2012. Compared with the quantity-based direct monetary 

instrument, the price-based indirect monetary instrument uses interest rates system to affect the 

costs of  investments in the stock market. Similar to the quantity-based direct monetary instrument, 

there is no a clear result of  the effects of  the price-based indirect monetary instrument on the 

stock market (Sellin, 2001; Paul & Carlos, 2008). Moreover, Wang et al. (2005) and Zhang et al. 

(2010) argue that China’s monetary policy does not have significant asymmetric effects on the 

stock market. In this scenario, the second hypothesis supposes China’s price-based indirect 

monetary instrument has asymmetric effects on the stock market in a bull market and a bear market. 
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Hypothesis 3: China’s monetary policy has stronger effects in a bear market than a bull 

market. 

The third hypothesis predicts the effects of  China’s monetary policy on the bear market are more 

significant than the bull market. Chuliá et al. (2010) report that the effects of  monetary policy on 

the economy in recession state are stronger than the effects of  monetary policy on the economy 

in boom state. The reason for this is the irrational behavior of  market participants and the 

inefficiency of  the capital market. Jansen and Tsai (2010) investigate the different effects of  

monetary policy on the stock market from 1994 to 2005. Results indicate that monetary policy in 

a bear market has more significant effects than in a bull market. Thus, this study posits in 

hypothesis 3 is China’s monetary policy may have a greater effect on the bear market than the bull 

market. 

 

6.3 Data Analysis  

 

Chapter 4 has stated that MS-VAR model is the non-linear model could effectively capture the 

effects of  monetary policy in the different states of  business cycles. The model transformation 

(equation 4.13) can characterize the time series behavior under different systems. In the MS-VAR 

model, variables include the growth rate of  gross domestic productivity (GDP), the growth rate 

of  M2, the return rate of  the Shanghai Composite Index, and the 7-day interbank weighted average 

interest rate. GDP could reflect the economy’s business cycle state. This chapter uses monthly data 

of  China’s monetary policy, macroeconomy, and stock market from January 2003 to April 2015, 

compiled by the data provider, Wind Database.   

Having reviewed the existing literature, there is a framework to analyse the asymmetric effects of  

China’s monetary policy on the stock market. The stock market channel of  monetary policy 

transmission mainly includes the interest rate channel, Tobin’s Q theory and portfolio-rebalancing 

effect (Bernanke & Gertler,1995; Meltzer, 1995; Mishkin, 1995). The interest rate channel implies 

that a shift in policy leads to a change in money supply that, for a given money demand, leads to a 

change in money-market interest rates. These changes in average interest rates affect the income 

and cash flow of  borrowers and lenders. Moreover, changes the interbank rates lead to changes in 

borrower bank lending rates, which may affect investment decisions. With interest rates increasing, 

it directly affects the firms and households’ investment in the stock market. The Tobin’s Q theory 

refers to the central banks can be through the money supply and interest rates to affect the cost 

of  financing. With financing costs in lowering, the monetary policy can boost the firms and 
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households’ investment. When the large scale of  investment can stimulate the stock prices are high, 

the value of  the firm relative to the replacement cost of  stock of  capital (Tobin’s Q) is also high. 

In this case, companies can issue stock and get a high price for it relative to the cost of  the facilities 

and equipment they are buying. The portfolio-rebalancing effect is an important part of  

maintaining asset allocation. Because the driving forces of  various assets are not the same, the 

market performance of  different assets is quite different. A part of  the assets increased in the 

overall proportion of  the portfolio as the price rose, and some of  the assets fell as the price fell. 

When the stock market price changes, the actual proportion of  various assets in the overall 

portfolio will gradually deviate from the strategic asset allocation benchmark. At this time, the 

asset allocation needs to be dynamically managed. The portfolio-rebalancing is an investment stock 

market strategy based on the characteristics of  regression. By selling assets that are over-

represented in the portfolio and buying assets that are too low in the portfolio, the risk exposure 

of  the portfolio can be maintained within an acceptable range. Portfolio rebalancing is one of  the 

most important stock portfolio management activities, and this dynamic adjustment keeps stock 

portfolios consistent with the characteristics of  risk-return characteristics. The stock volume 

affects the money demand (Friedman, 1988and the stock market uses the investment channel, 

wealth effects, and balance sheet channels to affect the macroeconomic development. The 

expected macroeconomic outlook affects the expected stock price and money supply. Based on 

this framework, this study uses the return rate of  the Shanghai composite index, the growth rate 

of  GDP, the growth rate of  M2 and interest rate to shed light on the asymmetric effects of  China’s 

monetary policy on the stock market. Before 2003, China’s monetary policy gradually established 

monetary instruments, and after April 2015, China’s stock market has a structural break, causing it 

to experience a significant slowdown. To avoid the effects of  a structural break, I use data from 

January 2003 to April 2015. Monthly data on GDP in China are not available. Therefore, I follow 

the existing literature which employs industrial value added to measure the economic output (Lin, 

2015; Zhang et.al. 2013; Wang et.al. 2010). The growth rate of  industrial value added is adjusted 

for seasonal variations by the Census X12 method. This chapter uses quantity-based direct 

monetary instrument and price-based indirect monetary instrument to represent China’s monetary 

policy. M2 is the most important index of  China’s quantity-based direct monetary instrument 

(Bottelier, 1998). Moreover, considering the Chinese financial market, this study uses the 7-day 

interbank weighted average interest rate can reflect the supply and demand situation of  money in 

the market to represent China’s price-based indirect monetary instrument (Liu, Sui and Li, 2009).  

In Appendix A, table A12 shows the variables’ details and data source. Table A13 in Appendix A 

summarises the descriptive statistics of  these four variables in levels and first differences. Figure 
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B2 in Appendix B shows the time series graphs of  four variables in levels and first differences. In 

Appendix A, Table A14 shows the results of  the unit root test. This study uses three different unit 

root tests, which are the Augmented Dickey-Fuller (ADF) test, the Phillips-Perron (PP) test and 

KPSS test. The results show that the levels of  these four variables are stationary. The results from 

the diagnostic tests for the residuals are displayed in Table A15 in Appendix A show that RETURN, 

IVA, M2, and INTEREST do not have autocorrelation, normality and heteroscedasticity. Table 

6.1 summarizes the coefficient of  pairwise correlations of  the return rate of  the Shanghai 

Composite index with industrial output, M2, and interest rate in the first difference. The results 

show that the correlation coefficients in the first differences of  return of  the Shanghai Composite 

with the growth rate of  industry value added, the growth rate of  M2, and the 7-day interbank 

weighted average interest rate are respectively 0.01817, 0.03370, and -0.11825. 

Table 3.1: Coefficients of correlation 

 RETURN IVA INTEREST M2 

RETURN 1.00000  0.01817  -0.11825  0.03370  

IVA 0.01817  1.00000  -0.41952  0.35640  

INTEREST -0.11825  -0.41952  1.00000  -0.62544  

M2 0.03370  0.35640  -0.62544  1.00000  

Notes: RETURN represents return rate of Shanghai stock market. IVA is growth rate of China’s industrial value 

added. INTEREST is 7-day interbank weighted average interest rate to represent China’s price-based indirect 

monetary instrument. M2 is growth rate of M2 to represent China’s quantity-based direct monetary instrument. This 

table summarizes the Pearson coefficients among the dependent and exogenous variables. All variables are in first 

difference. The sample period is from 2003.01 to 2015.04 that contains a total of 148 monthly observations. 

 

6.4 Empirical Results and Discussion 

 

Considered about the bull market and bear market have been explicitly identified by Maheu and 

McCurdy (2000), Pagan and Sossounov (2003), Edwards, Gomez Biscarri, and Perez de Gracia 

(2003), and Lunde and Timmermann (2004). This study sets there are two regimes in the Markov 

Switching model.  

This chapter uses the LR, FPE, AIC, SIC, and HQ criteria to select the optimal number of  lags. 

Table 6.2 shows that the lag order of  the VAR model is 1. Compared with the value of  LogL, the 

model should select the nonlinear model. Table 6.3 shows that the MS-VAR model is MSIH (2)-

VAR (1).  
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Table 6.2: Optimal Lag Orders 

Lag LogL LR FPE AIC SIC HQ 

0 -957.1137 NA   7.369085  13.34880  13.43130  13.38232 

1 -516.0803  851.4394 0.018071*   7.333649* 7.858034* 7.613166* 

2 -498.6374  32.70551 0.019735    7.425519 8.167972     7.727210   

3 -480.8295  32.40052  0.019272  7.400409  8.472842  7.836185 

4 -460.0227   36.70075*  0.020124  7.445560  8.736061  7.903510 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 

Table 6.3: Model Selection 

Lag Linear model Non-linear model 

 VAR（1） 
MSM(2)

-VAR(1) 

MSI(2)-

VAR(1) 

MSH(2)-

VAR(1) 

MSMH(2

)-VAR(1) 

MSIH(2)-

VAR(1) 

MSIAH(2)-

VAR(1) 

LogL -612.715  -575.910  -535.064  -505.276  -476.991  -446.006 -468.876  

LR 119.5672  68.7754  73.9398  52.1832  20.4616  26.7061*  12.7942  

FPE 0.3996  0.2723  0.1736  0.1334  0.1339  0.1299*  0.1490  

AIC 9.1988  8.8647  8.4716  8.2399  8.2335  8.2129*  8.3182  

SC 9.5696  9.5322  9.7705  9.5009  10.0878  9.4358*  10.4692  

HQ 9.3495  9.1359  8.8634  8.8459  8.9870  8.7524* 9.1923  

Notes: M represents the mean term of the Markov state-dependent. I represents the intercept of Markov state-

dependent. A indicates the auto-regressive parameter of Markov state-dependent. H indicates the error terms’ 

heteroscedasticity. Using “*” represents the best lag in LR, FPE, AIC, SC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 

 

The MSIH (2)-VAR (1) model can be specified as: 

𝑦𝑡 = 𝑣(𝑆𝑡) + 𝐴𝑦𝑡−1 + 𝑢(𝑆𝑡) (Equation. 6.1), 

where 𝑣(𝑆𝑡) is the regime-dependent vector of  constant terms, 𝐴 is the matrix of  coefficients, 

and 𝑢(𝑆𝑡) is the vector of  regime-dependent random disturbances, 𝑢(𝑆𝑡)~𝑁𝐼𝐷(0, ∑(𝑠𝑡)), and 

𝑠𝑡 = 1,2. 

 

Table 6.4 shows that the explanatory variables have positive and significant effects on in regime 1. 

However, in regime 2, the effects on other four variables are negative or insignificant. Table 6.5 
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shows that the probability of  regime 1(2) switching to regime 2 (1) is 0.1808 (0.1814). The 

probability of  the system staying in regime 1 (2) is 0.8192 (0.8186). Overall, the bull market and 

bear market of  China’s stock market are stable. 

 

Table 6.4: The Results of MSIH (2)-VAR (1) 

States Regime1  Regime2  

Equations 

(in 

columns), 

predictors 

(in rows) 

RETURN IVA INTEREST M2 
RETUR

N 
IVA 

INTERES

T 
M2 

CONST 0.1394  0.2253 -0.0154 0.1163 -0.1638   -0.0241 -0.0249 0.0217 

RETURN 

(t-1) 
0.6835* 0.7686 * 0.0695 0.2205* -0.2720* -0.1446 0.4127 -0.1040* 

IVA(t-1) 0.4530* 1.2782 * 0.2041 0.1541* -0.1950* -0.2779* -0.2494 -0.2068* 

INTEREST

(t-1) 
0.1473*  0.1259 0.0237* 0.1012* -0.354168  -0.0346 -0.0819 -0.1439 

M2(t-1) 0.5239*  1.0379* -0.0124 1.0287* -0.5883*  -0.2371* -0.1043 0.3215 

  

Notes: Table 6.4 summarizes the estimated effects of the explanatory variables in MSIH (2)-VAR (1) model. According 

to the t-statistic value, “*” represents 5% significance level. RETURN represents return rate of Shanghai stock market 

VA is growth rate of China’s industrial added value. INTEREST is 7-day interbank weighted average interest rate to 

represent China’s price-based indirect monetary instrument. M2 is growth rate of M2 to represent China’s quantity-

based direct monetary instrument. 

 

 

Table 6.5: Probability of Regime Switching 

 Regime1 Regime2 

Regime1 0.8192 0.1808 

Regime2 0.1814 0.8186 

Notes: This table summarizes the estimated transition probabilities. The elements of the transition probabilities matrix 

are indexed according to 𝑃 = [
𝑃1𝑚 ⋯ 𝑃1𝑚

⋮ ⋱ ⋮
𝑃𝑚1 ⋯ 𝑃𝑚𝑚

] , where 𝑃𝑖𝑗 = 𝑃𝑟(𝑆𝑡+1 = 𝑗|𝑆𝑡 = 𝑖)  and  ∑ 𝑃𝑖𝑗 = 1𝑚
𝑗=1  for all  𝑖 =
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1,… ,𝑚. Regime 1 is the bull market of Shanghai stock market. Regime 2 is the bear market of Shanghai stock market. 

 

In the bull market, it is mainly constituted by the two periods, which are from 2003 to 2006 and 

from 2012 to 2015. From 2003 to 2006, China’s economy had completely got rid of  the adverse 

effects of  the 1997 Southeast Asian Financial market. China’s stock market had attracted a large 

amount of  domestic assets and international hot money. And, from 2012 to 2015, the People’s 

Bank of  China issued the four-trillion stimulus plan and new kinds of  monetary instruments to 

expand the money supply, such as SLF and MLF. Overall, China’s stock market in this period had 

gradually recovered investors’ confidence. In the bear market, the main period was from 2007 to 

2011. In this period, China’s economy and stock market were affected by the international financial 

crisis. Figure 6.1 shows the probability maps of  two regimes. 

 

 

 

 

 

 

Figure 6.1: Maps of Probability of Regimes 

Notes: Regimes in the China’s Shanghai Stock market. This figure identifies the Markov regimes (states), estimated 

using the MS-VAR model. Regime probabilities are given by the smoothed estimates (in solid black line). The regime 

1 is the bull market state of Shanghai stock market. The bull market is from 2003 to 2006 and from 2012 to 2015. The 

regime 2 is the bear market state of Shanghai stock market. To the bear market, the main period was from 2007 to 

2011. 

 

6.4.1 Regime-dependent Impulse Response Analysis 

 

First, I use the impulse function to simulate the response of  Shanghai Stock Market in the two 

regimes to China’s macroeconomy shock. The solid line shows the impulse response function. The 
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result is reported in Figure 6.2. The horizontal axis represents retroactive periods. The vertical axis 

represents changes in China's stock markets. 

 

 

 

 

 

 

 

 

 

Figure 6.2: Industry value added Impulse in Bull market and Bear market 

Notes: This figure depicts the impulse response functions of the endogenous variables of the MS-VAR model in the 

bull market and bear market (Regime 1 and Regime 2). Estimated accumulated (10-periods ahead) IRFs to Industry 

value added shock. The figure shows response to a positive one-standard-deviation shock in the Industry value added. 

Lines with symbols stand for the upper and lower one standard error bands. 

 

Figure 6.2 shows the results of  China’s macroeconomy on the bull and bear market. In regime 1, 

the stock market is in the bull market state. Industry value added has significant and positive effects 

on the stock market. In the following periods, the effects of  industrial value added declines. In 

regime 2, the stock market is in the bear market. Industry value added has significant and negative 

effects on the stock market. Comparing the effects of  industry value added in the bull market and 

bear market, the effects of  industrial value added in the bear market is more significant than in the 

bull market. It can be understood that the macroeconomy in a good situation cannot change the 

positive impact on the stock market in a bear market. Overall, China’s macroeconomic situation 

with the stock market has a dichotomy degree. 

 

Moreover, I use the impulse function to simulate the response of  Shanghai Stock Market in the 

two regimes to the China’s quantity-based direct monetary instrument shock. Used this impulse 

function aims to test the hypothesis 1. The solid line shows the impulse response function. The 

Response of  stock market’s return rate to 

an  Industrial value added shock in regime 

1 (Bull Market) 

Response of  stock market’s return rate to 

an  Industrial value added shock in regime 

2  (Bear Market) 
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result is reported in Figure 6.3. The horizontal axis represents retroactive periods. The vertical axis 

represents changes in China's stock markets. 

 

 

Figure 6.3: Quantity-Based Direct Monetary Instrument (M2) Impulse in the Bull market and 

Bear market 

Notes: This figure depicts the generalized impulse response functions of the endogenous variables of the MS-VAR 

model in the bull market and bear market (Regime 1 and Regime 2). Estimated accumulated (10-periods ahead) IRFs 

to Quantity-Based Direct Monetary Instrument (M2) shock. The figure shows response to a positive one-standard-

deviation shock in the Quantity-Based Direct Monetary Instrument (M2). Lines with symbols stand for the upper and 

lower one standard error bands. 

 

Figure 6.3 shows the results of  quantity-based direct instruments on the bull market and bear 

market. In the regime 1, stock market in the bull market. M2 has significant and positive effects 

on the stock market. In the following periods, the effects of  M2 is declined. In the regime 2, stock 

market is in the bear market. M2 has significant and negative effects on the stock market. Based 

on this results, M2 has asymmetric effects on the stock market. Overall, the hypothesis 1 is true. 

  

Furthermore, I use the impulse function to simulate the response of  Shanghai Stock Market in the 

two regimes to China’s price-based indirect monetary instrument shock. This is for testing the 

hypothesis 2. The solid line shows the impulse response function. The result is reported in Figure 

6.4. The horizontal axis represents retroactive periods. The vertical axis represents changes in 

China's stock markets. 

 

Response of  stock market’s return rate to a  

M2 shock in regime 1 (Bull Market) 

Response of  stock market’s return rate to a  

M2 shock in regime 2 (Bear Market) 
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Figure 6.4: Price-Based Indirect Monetary Instrument (7-day interbank weighted average interest 

rate) Impulse in the Bull market and Bear market 

 

Notes: This figure depicts the generalized impulse response functions of the endogenous variables of the MS-VAR 

model in the bull market and bear market (Regime 1 and Regime 2). Estimated accumulated (10-periods ahead) IRFs 

to Pirce-Based Indirect Monetary Instrument (M2) shock. The figure shows response to a positive one-standard-

deviation shock in the Price-Based Indirect Monetary Instrument (7-day interbank weighted average interest rate). 

Lines with symbols stand for the upper and lower one standard error bands. 

 

Table 6.6: Response of China’s stock market to selected variables 1% shock in two regimes 

 

(A) Bull Market (Regime 1) 

 

Period RETURN 
(IVA) 

RETURN  
(M2) 

RETURN 
(INTEREST) 

1 2.3252% 2.5074% 1.2011% 

2 3.9387% 2.3679% 1.1479% 

3 1.7539% 1.9217% 2.2839% 

4 1.4345% -1.2252% 3.1679% 

5 1.1949% -2.7256% 3.2083% 

6 1.0 972% -2.9358% 3.4251% 

7 0.9656% -3.2435% 4.1151% 

8 0.6257% -5.1237% 4.2791% 

9 -1.5245% -7.2308% 4.3624% 

10 -1.7603% -7.3841% 4.5828% 

 

Response of  stock market’s return rate to a 

7-day interbank weighted average interest 

rate shock in regime 1 

(Bull Market) 

Response of Response of  stock market’s 

return rate to a 7-day interbank weighted 

average interest rate shock in regime 2 

(Bear Market)  
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(B) Bear Market (Regime 2) 

 

Period RETURN  
(IVA) 

RETURN  
(M2) 

RETURN 
(INTEREST) 

1 -1.2694% -1.4326% 0.3273% 

2 -1.6372% -3.7524% -0.4217% 

3 -1.7468% -1.9874% -0.4836% 

4 -1.8621% -1.7642% -0.2387% 

5 -1.8439% -1.8723% 0.8712% 

6 -1.3292% -1.7843% 1.4267% 

7 -0.9721% -1.6421% 1.8563% 

8 0.1242% -1.6229% 2.3124% 

9 0.4823% -1.6078% 2.5367% 

10 0.9832% -1.8724% 2.8529% 

 
 

Notes: Tables 6.6. summarizes results of the impulse responses of China’s stock market return to a 1% shock in IVA, 

M2 and INTEREST in a bull (Panel A) and a bear market (Panel B). RETURN is the China’s stock market return.  

IVA is the growth rate of China’s industrial added value. INTEREST is the 7-day interbank weighted average interest 

rate, which represents China’s price-based indirect monetary instrument. M2 is the growth rate of the monetary 

aggregate M2, which represents China’s quantity-based direct monetary instrument. 

 

 

Table 6.6 reports the responses of China’s stock market return to a 1% shock in the growth rates 

in China’s industrial value added, monetary aggregate M2, and the interest rate in a bull market and 

a bear market. The sign and trend of the responses is largely in line with the impulse responses to 

a one standard deviation shock in the aforementioned variables. Figure 6.4 shows the results of  

price-based indirect monetary instrument on the bull market and bear market. The effects of  the 

increased 7-day interbank weighted average interest rate on the stock market in the bull market 

state has a significant and positive effects on the stock market. The effects of  the interest rate on 

the stock market in the bear market state are not significant. Overall, the price-based indirect 

monetary instrument has asymmetric effects on the China’s stock market in a bull market and a 

bear market is true. Economic growth should in general be good news for the stock market, and 

it should also generally mean upward pressure on interest rates (Charteris-Black & Musolff, 2003). 

On the contrary, a weak economy is regarded as bad news for the stock market. When the economy 

is strong, interest rates are higher and stock price show an upward trend (Stiglitz, 2000). To be 

specific, in the regime 1, China’s economy was in an expansion state. An interest rate increase can 

be seen as bad news for the stock market, but as a sentiment of  China’s economy in strong it can 
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be seen as good news. After the Global financial crisis of  2008/2009, interest rate increases seem 

to have insignificant effect on the China’s stock market in the bear state. 

Moreover, the results from Figure 6.3 and Figure 6.4 show that both the quantity-based and price-

based monetary instruments have stronger effects in a bull market than a bear market. The 

empirical findings suggest that monetary policy has stronger effects on the stock market returns 

in the bull state than in the bear state, this result is in contrast to other empirical studies on stock 

returns (Chen, 2007; Chuliá et al., 2010; Jansen & Tsai, 2010), who found the evidence that 

monetary policy has a stronger effect during bear state than in bull state. The hypothesis 3 is false. 

During the global financial crisis of  2008/2009, the China’s stock market has lost investment from 

China’s households and financial institutions. Moreover, the China’s stock market in the bear state 

was mainly from 2007 to 2011. In this period, China’s economy has received the adverse effects 

of  the global financial crisis of  2008/2009. The People’s Bank of  China launched the Four Trillion 

Stimulus Plan, SLF, and MLF for stabilizing China’s economy. However, the effects of  China’s 

monetary policy on the stock market are limited. Furthermore, the stance of  China’s stock market 

fully depends on the China’s economy. Consistent with the Tobin’s Q theory and portfolio-

rebalancing effects, expansionary monetary policy in China stimulates the aggregate demand in 

increasing and leads to stock market boom. It is worth noting that the Four Trillion Stimulus Plan, 

SLF, and MLF instead appear to stimulate the China’s housing market. Thus, while the 

expansionary monetary policy is generally expected to lead to a stock market boom. I find that 

monetary policy in China cannot stimulate the stock market in bear state. By contrast, Chen (2007), 

Chuliá et al. (2010) and Jansen and Tsai (2010) in their research use the Standard & Poor’s 100 and 

500 price indices. However, the China’s stock market does not establish a soundness system as U.S. 

stock market. To some extent, the transmission mechanism of  China’s monetary policy on the 

stock market in the bear stance is not effective. Overall, the China’s monetary policy has stronger 

effects of  stock market in the bull state than in the bear state. 

 

  

6.4.2 Robustness Checks 

 

This chapter establishes a dynamic model of  China’s monetary policy, macroeconomic and stock 

market. In order to ensure the accuracy of  the results, this section uses the Shenzhen Stock Index 

to replace the Shanghai Composite Index to establish a new MS-VAR model. Figure 6.5 is the two 

regimes probability of  Shenzhen Stock Exchange. 
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Figure 6.5: Maps of Probability of Regimes 

Notes: Regimes in the China’s Shenzhen Stock market. This figure identifies the Markov regimes (states), estimated 

using the MS-VAR model. Regime probabilities are given by the smoothed estimates (in solid black line). The regime 

1 is the bull market of Shenzhen stock market. The bull market is from 2003 to 2006 and from 2012 to 2015. The 

regime 2 is the bear market of Shenzhen Stock Market. To the bear market, the main period was from 2007 to 2010. 

 

This part uses the impulse function to simulate the response of  Shenzhen Stock Market in the two 

regimes to the shock of  China’s macroeconomy, quantity-based direct monetary instrument and 

price-based indirect monetary instrument. The solid line shows the impulse response function. 

The results are reported from figure 6.6 to figure 6.8. The horizontal axis represents retroactive 

periods. The vertical axis represents changes in China's stock markets. From Figure 6.6 to Figure 

6.8, the results show that the quantity-based direct instruments and price-base indirect instruments 

of  China’s monetary policy have asymmetric effects on the bull market and bear market of  

Shenzhen stock market. These results are similar with the Shanghai stock market. 

 

Response of  stock market’s return rate to an  

Industrial value added shock in regime 1 (Bull 

Market) 

Response of  stock market’s return rate to an  

Industrial value added shock in regime 2  (Bear 

Market) 
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Figure 6.6: Industry of add value Impulse in Bull market and Bear market 

Notes: This figure depicts the generalized impulse response functions of the endogenous variables of the MS-VAR 

model in the bull market and bear market (Regime 1 and Regime 2). Estimated accumulated (10-periods ahead) IRFs 

to Industry of add value shock. The figure shows response to a positive one-standard-deviation shock in the Industry 

of add value. Lines with symbols stand for the upper and lower one standard error bands. 

 

 

Response of  stock market’s return rate to a  

M2 shock in regime 1 (Bull Market) 

Response of  stock market’s return rate to a  

M2 shock in regime 2 (Bear Market) 

  

Figure 6.7: Quantity-Based Direct Instruments (M2) Impulse in the Bull market and Bear market 

Notes: This figure depicts the generalized impulse response functions of the endogenous variables of the MS-VAR 

model in the bull market and bear market (Regime 1 and Regime 2). Estimated accumulated (10-periods ahead) IRFs 

to Quantity-Based Direct Monetary Instrument (M2) shock. The figure shows response to a positive one-standard-

deviation shock in the Quantity-Based Direct Monetary Instrument (M2). Lines with symbols stand for the upper and 

lower one standard error bands. 

 

 

Response of  stock market’s return rate to a  7-

day interbank weighted average interest rate 

Response of  stock market’s return rate to a  7-

day interbank weighted average interest rate 
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shock in regime 1(Bull Market) shock in regime 2 (Bull Market) 

  

Figure 6.8: Price-Based Indirect Instruments (7-day interbank weighted average interest rate) 

Impulse in the Bull market and Bear market 

Notes: This figure depicts the generalized impulse response functions of the endogenous variables of the MS-VAR 

model in the bull market and bear market (Regime 1 and Regime 2). Estimated accumulated (10-periods ahead) IRFs 

to Pirce-Based Indirect Monetary Instrument (7-day interbank weighted average interest rate) shock. The figure shows 

response to a positive one-standard-deviation shock in the Price-Based Indirect Monetary Instrument (7-day interbank 

weighted average interest rate). Lines with symbols stand for the upper and lower one standard error bands. 

 

In a summary, using the above MS-VAR model, this chapter has tested the three hypotheses. First, 

results indicate that quantity-based direct monetary instrument has asymmetric effects on China’s 

stock market in a bull market and a bear market. This result certificates that the hypothesis 1 is 

true. Second, price-based direct monetary instrument has asymmetric effects on China’s stock 

market in a bull market and a bear market. This result certificates that the hypothesis 2 is true. To 

the hypothesis 3, the results show that the effects of  quantity-based direct monetary instrument 

on the stock market in a bull market are stronger than a bear market. The hypothesis 3 is false. 

 

6.5 Conclusions and Recommendations 

 

This study establishes a Markov Switching vector auto-regression (MS-VAR) model to shed light 

on the dynamic relationship between China’s monetary policy, macroeconomy, and stock market 

since January 2003 to April 2015.  

Through the construction of  the model and data analysis, this chapter makes the following 

conclusions. First, the results show that there exists a significant non-linear relationship between 

China’s monetary policy, macroeconomy and stock market from January 2003 to April 2015. 

Second, from January 2003 to April 2015, China’s monetary policy has asymmetric effects on the 
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stock market. To the quantity-based direct monetary instrument, M2 has significant and positive 

effects on the stock market in the bull market. But, in the bear market, M2 has significant and 

negative effects. Turning to the price-based indirect monetary instrument, the effect of  the 7-day 

interbank weighted average interest rate on the stock market in the bull market is significant and 

positive. In the bear market, the effects of  7-day interbank weighted average interest rate on the 

stock market are not significant. Third, the effects of  China’s monetary policy on the stock market 

in the bull market are stronger than the bear market. This result is different with Chuliá et al. (2010) 

and Jansen and Tsai (2010). The reason of  this result can be explained China’s stock market in the 

bear market has completely lost financial institutions and investors’ confidences. Fourth, from 

January 2003 to April 2015, China's macroeconomy and stock market presents a dichotomy. This 

result is similar with that of  Sun and Ma (2005). Affected by the 2008 international financial crisis, 

China’s economy has downside risks. After the People’s Bank of  China adopted a series of  

expansionary monetary policy, China's economy stabilised to pick up in the first quarter of  2009. 

However, China’s stock market entered a downturn since the second half  of  2009.  

Based on the above analysis, this chapter draws some recommendations to China’s policymakers. 

First, this study suggests that policymakers need to accelerate the reform of  the stock market; that 

is, to a certain extent, the authorities could enhance the flexibility and autonomy of  China’s listed 

companies. Second, China should gradually reduce the leading role of  state-owner assets in the 

stock market. Third, policymakers should furtherly strengthen the effects of  price-based indirect 

monetary instruments on the stock market. 
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Chapter 7. Effects of monetary policy on tourism market development: A Case Study of 

China6 

 

Abstract  

 

This paper sheds light on the effects of monetary policy on China’s tourism market from 2004 to 

2016. Monetary policy plays an increasingly important role in the transformation of China’s 

economy. With the macroeconomics of China in rapid development, its tourism market has taken 

on sociocultural and political significance. Accordingly, this study estimates a Granger Causality 

test and four three-variable factor-augmented vector autoregression (FAVAR) models to indicate 

the effects of monetary policy in four transmission mechanism channels on China’s tourism 

market. The results show that the money supply channel, exchange rate channel, and other assets 

channel have significant and negative effects on the development of China’s tourism market. Thus, 

monetary policy makes China’s tourism market an inferior market. 

 

Key Words: Money supply channel, Interest rate channel, Exchange rate channel, Other assets 

channel, Tourism market 

 

  

                                                           
6 I feel very thankful towards Miss Yu Teng (University of Portsmouth) for extensive and in-depth discussions about 

the China’s tourism market. Chapter 7 benefited from her help and advice.  Yu Teng collected and reviewed literature 

on the relationship between the tourism market and the economy. Specifically, she contributed to Section 7.2.1. Her 

constructive comments, support, truthful and useful views on a number of issues related to my research. 
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7.1 Introduction  

 

Mishkin (1996) showed that monetary policy uses traditional channels and other assets channels 

to affect an economy’s development. The traditional channels of monetary policy include money 

supply and interest rate. The other assets channel includes the exchange rate channel, Tobin’s Q 

theory, the wealth channel and the housing and land price channel. Different transmission 

mechanism channels of monetary policy could affect a market’s expected outcomes. The tourism 

market is one of the core indexes of economic development (Bahmani & Alse, 1993; World 

Tourism Organization, 2000; Balaguer & Cantavalla, 2002). The status quo of macroeconomics 

could affect the preference of households to spend their disposable income on tourism (Sims, 

1972; Kulendran & Wilson, 2000). However, the relationship among monetary policy, 

macroeconomics and the tourism market has not been explored. Therefore, this study explains the 

effects of monetary policy on tourism market development. 

China began its economic transformation in 1978. This transformation placed China’s economy 

in a high input, export, and growth mode that lasted more than three decades (Sun et al., 2010). 

Since 2002, the People’s Bank of China has frequently implemented the money supply channel, 

interest rate channel, exchange rate channel and other assets channel to promote China’s economic 

growth and to stabilise price levels (Chen, Lawrence & Zhang, 1987; Lee & Chang, 2008). China’s 

economy offers a high and rapid development stimulus for the growth of the country’s tourism 

market. According to the United Nations World Tourism Organization (UNWTO), over the past 

decade, China has been and remains by far the fastest-growing tourism source market in the world. 

Ball et al. (2007) stated that China is rich in tourism resources. Thus, many tourists treat China as 

a primary tourism destination. Upon reviewing the development of China’s tourism market after 

the country’s economic transformation, I uncover two stages in this transformation (Zhao, 2003; 

Zhang, 2008). The first stage occurs from the 1990s to 2003 during which the oriental-market 

economy was established, and China’s households enjoyed domestic tourism. The second stage 

occurs from 2004 to the present during which domestic tourism has been the most important 

segment, with inbound tourism stabilised in recent years, and outbound tourism seeing the largest 

growth. Overall, the purpose of this study is to investigate the effects of monetary policy on 

China’s tourism market development. 
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This chapter is organised as follows. Section 2 outlines the theories that underlie the effectiveness 

of monetary policy on the economy and the relations between economy and tourism market. 

Section 3 outlines and describes the data. Section 4 summarises and discusses our empirical 

findings. Section 5 concludes. 

 

7.2 Literature Review 

 

This section summarises the relevant literature regarding the relationship between the economy 

and the tourism market and the relationship between monetary policy and the tourism market. 

 

7.2.1 Relationship between the Macroeconomy and the Tourism Market 

 

The causal links between tourism and economic growth have been widely studied. Some 

researchers argue that there is a strong relationship between macroeconomics and the tourism 

market (Khan, Phang & Toh, 1995; Lee & Kwon, 1995; Aslan, 2014). Regarding tourism’s many 

economic benefits, the most popular hypothesis has become that tourism can lead to economic 

growth, which is also known as the tourism-led growth hypothesis (TLGH) (Brida, Lanzilotta & 

Pizzolon, 2016). Sheldon (1997), Lee and Chang (2008), Brida and Risso (2009), Tang and Tan 

(2013) and Brida et al. (2016) have confirmed the validity of the TLGH. Ghali (1976) uses ordinary 

least squares (OLS) to test the relationship between Hawaii’s tourism and economic growth; this 

study was the first empirical investigation of the relationship between tourism development and 

economic growth. The results support that tourism has a significant effect on the economy. 

Moreover, Lanza and Pigliaru (2000) state that the tourism market has a positive correlation with 

economic growth. Additionally, Dritsas (2004) uses co-integration and causality tests to research 

the effects of the tourism market on the economy in Spain and Greece. The results identify a 

hypothetical theory of tourism-driven economic growth. After identifying the hypothesis theory, 

many researchers analyse the relationship between destination tourism development and economic 

growth. Furthermore, Pablo-Romero and Molina (2013) argue that an increase in tourism activities 

contributes positively to economic growth. However, Oh (2005) finds that the TLGH does not 

exist in the Korean economy. Moreover, some studies have identified a reverse effect, which is 

called the growth-led tourism hypothesis, that states that economic growth leads to tourism 

development (Nanthakunar, Ibrahim, and Harun, 2008; Tang and Jang, 2009; Lee, 2012). In 
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addition, Dritsakis (2004), Dubarry (2002), and Kim, Chen & Jang (2006) use a VAR model, co-

integration and a Granger causality relationship test to indicate that the tourism market and 

destination economy have a bi-directional Ganger causality relationship. Finally, several studies 

also find no evidence of a significant relationship between tourism and economic growth in certain 

countries (Katircioglu, 2009; Ozturk and Acaravci, 2009; Brida et al., 2011, Tang, 2011). 

Numerous studies have explored the relationship between the tourism market and 

macroeconomics in China. Yan (1999) uses the input-output method to analyse the relationship 

between the tourism market and economic development in China. The results suggest that China’s 

economic development has significant pulling-effects on the tourism market. Li and Long (2000) 

use Guilin to analyse the relationship among tourism income, GDP growth rate and fiscal income. 

They show that the tourism market in Guilin has significant effects on the economy. Li (2001) 

finds that Shanghai’s tourism market has limited negative effects on domestic economic 

development. Shan and Wilson (2001) use the causality test to analyse the relationship between 

China’s international trade and its tourism market. The results show that China’s international 

trade enhances the development of the tourism market. Shen (2003) discusses the effects of 

China’s economic development on the tourism market. China’s economic development has 

created many foreign currency earnings that could stimulate China’s tourism market development. 

Li and Miu (2004) explore the relationship between the tourism market in Yunnan Province and 

its economic transformation. The results show that the tourism market has effectively eased the 

unemployment problem in Yunnan Province. Lu et al. (2005) use Hainan Province as a case study 

and find that the tourism market is the core factor in Hainan’s economic development. Pang et al. 

(2006) and Yu et al. (2008) use the Granger causality test to observe the relationship between 

household income and the tourism market in China. The results show that there is a significant 

causality relationship between income and the tourism market only in households in Western 

China. They argue that China’s rich regions could enhance tourism market development. Overall, 

the status quo of macroeconomics could affect households to use their disposable income on the 

tourism market. The tourism market could use investments, construction projects and jobs to 

affect economic growth. 

 

7.2.2 Relationship between Monetary policy and the Tourism market 

 

Few related studies have analysed the relationship between monetary policy and the tourism 

market. Ridderstaat and Croes (2017) use the ARDL model to analyse the money supply, business 
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cycles, and tourism demand at two Caribbean destinations. The results indicate that money supply 

cycles can impact the cyclical movements of tourism demand. Liu and Yan (2012) use a regression 

model to examine the relationship between interest rates and the demands of the tourism market 

in Sichuan Province. The results show that interest rate has positive effects on tourism demand. 

According to the exchange rate channel, exchange rate fluctuations can affect the net export and 

aggregate output. The exchange rate is one of the intermediate policy variables through which 

monetary policy is transmitted to a larger economy through its impact on the value of domestic 

currency, domestic inflation (the pass-through effect), the external sector, macroeconomic 

credibility, capital flows, and financial stability (Campa & Goldberg, 2005). Changes in the 

exchange rate might induce changes in relative prices of goods and services, and the level 

consumption and investment spending. In China, the exchange rate channel highlights the role of 

the demand for net exports, a key determinant of China’s economic growth. Pang et al. (2006) 

estimate the effects of China’s currency on the tourism market. Their results show that when the 

Chinese yuan was depreciation, China’s tourism market experienced no significant shock. 

However, outbound tourism in China adversely affects the total income of China’s tourism market 

in the short term. Samirkaş and Samirkaş (2015) use Johansen co-integration and Granger causality 

tests to discuss the exchange rate and tourism demand in Turkey. These results indicate that 

changes in the exchange rate can have significant effects on tourism demand. Crouch (1992) 

believes that income is the main factor in the wealth channel that affects tourism demand and 

household preferences. However, Kim, Park, Lee and Jang (2012) use South Korea as a case study 

to show that the housing market and tourism market are the main factors in the wealth channel 

that affect tourism demand. 

Upon reviewing the existing literature, this chapter sets out the five testable hypotheses on the 

relationship between China’s monetary policy, macroeconomy and tourism market development. 

Based on these five hypotheses, I depict the framework in Figure 7.1. 
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Figure 7.1: Framework of China’s monetary policy, economy and tourism market 

Source: Author’s own elaboration 

 

Hypothesis 1. China’s economy growth leads to China’s tourism market development. 

 

The existing literature indicates that the relationship between the economy and the tourism market 

can be explained by the two hypotheses, the tourism-led growth hypothesis (TLGH) and growth-

led tourism hypothesis (GLTH). In this regard, Oh (2005) finds that the TLGH is not upheld for 

the South Korean economy. Because China and South Korea certain similarities share in terms of 

economic development. With Chinese households’ income increasing, it stimulates the China’s 

tourism market development. Based on this scenario, the first hypothesis supposes that China’s 

economy growth leads to the China’s tourism market development. 

 

Hypothesis 2: The money supply has a positive effect on China’s economy and tourism 

market development.  

 

The hypothesis 2 focuses on the money supply channel is how to affect China’s economy and 

tourism market development. The money supply channel refers to the central bank use commercial 

banks to circulate the initial currency, create more money and ensure the demand for economic 

China’s Monetary Policy 

China’s Tourism Market China’s Economy 

Growth led Tourism Hypothesis 
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development. He et al. (2013) argue that the money supply channel has significant and positive 

effects on the China’s economic development. Ridderstaat and Croes (2017) indicate that money 

supply has positive effects on the tourism demand. In this scenario, the second hypothesis 

supposes the money supply channel has a positive effect on the China’s economy and tourism 

market development. 

 

Hypothesis 3: The interest rate has a positive effect on China’s economy and tourism 

market development. 

 

The hypothesis 3 aims to explore the effects of interest rate channel on China’s economy and 

tourism market development. Mishkin (1996) states that the interest rate puts the real interest rate 

as the core effect on consumer and business decisions. Since 2002, China’s monetary policy was 

in the expansionary state. The lowering interest rate can stimulate the aggregate demand. Changes 

in interest rates affect people’s propensity to save, which help residents to make consumption 

costs minimized and the intertemporal consumption utility maximized. Li and Yan (2012) argue 

that the interest rate channel has positive effects on the tourism demand. In this scenario, the third 

hypothesis supposes the interest rate has a positive effect on China’s economy and tourism market 

development. 

 

Hypothesis 4: A depreciation in the exchange rate has a positive effect on China’s 

economy and tourism market development. 

 

The fourth hypothesis predicts the effects of exchange rate channel on China’s economy and 

tourism market development. Considered the feature of China’s economy, the role of exchange 

rate has played an important role. A large number of literature confirms that the exchange rate 

channel has significant and positive effects on the China’s economy, such as import, export and 

foreign direct investment (Chou, 2000; Li & Yu, 2003; Coudert & Couharde, 2007; He et al., 2013). 

Pang et al. (2006) estimate the effects of China’s currency on the tourism market. Their results 

show that the Chinese yuan in depreciation has adversely affect the outbound tourism in China. 

Samirkaş and Samirkaş (2015) use Johansen co-integration and Granger causality tests to indicate 

that changes in the exchange rate can have significant effects on the tourism demand. In this 
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scenario, the fourth hypothesis supposes that a depreciation in the exchange rate has a positive 

effect on China’s economy and tourism market development. 

 

Hypothesis 5: Tobin’s Q theory and wealth effect have positive effects on China’s economy 

and tourism market development. 

 

The fifth hypothesis discusses the effects of other asset channel on China’s economy and tourism 

market development. Mishkin (1996) states that the other assets price transmission mechanism 

can be via the money supply and interest rate to affect the asset price for stimulus the economic 

growth. There are two such mechanisms, namely, Tobin’s Q theory and the wealth effect. Via the 

money supply and interest rate, the China’s stock market and housing market have exerted positive 

effects on the China’s economy development (Pohjola, 2002; Laurenceson & Chai, 2003; Liang & 

Jian-Zhou, 2006; Fung et al., 2010). The other assets channel is via the stock market and financial 

wealth to stimulate the China’s economic development. Crouch (1992) believes that income is the 

main factor in the wealth channel that affects tourism demand and household preferences. Kim, 

Park, Lee and Jang (2012) use South Korea as a case study to show that the housing market and 

tourism market are the main factors in the wealth channel that affect tourism demand. Based on 

this condition, this study posits in hypothesis 5 is the Tobin’s Q theory and wealth effect have a 

positive effect on China’s economy and tourism market development. 

 

7.3 Data Analysis  

 

In chapter 4, it states the factor-augmented auto-regression model is suitable to analyse the effects 

of China’s monetary policy on the tourism market development. Therefore, it is a more realistic 

approach in modeling policy reaction function than most studies that analyse only a few variables.  

This chapter uses the quarterly data to analyse the effects of China’s monetary policy on the China’s 

economy and China’s tourism market. The data sample is from 2004 to 2016, which was compiled 

by the data provider of Wind Database. According to Zhang (2008), China’s tourism market has 

experienced two stages after the 1990s. Given the complexity of China’s tourism market, I use the 

data from 2004. Based on Mishkin (1996), this study divides the monetary policy into traditional 

channels and the other assets channel to analyse the effects on the tourism market. For capturing 
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the effects of China’s monetary policy in different channels, it refers to the four factors of the 

monetary policy transmission mechanism, which are money supply channel group, interest rate 

channel group, exchange rate channel group, and other assets channel group. Based on this 

condition, all data divides into the six groups, namely, economy group, tourism market group, 

money supply channel group, interest rate channel group, exchange rate channel group and other 

assets channel group (Belvsio & Milani, 2006). Following Stock and Waston (1998, 1999), this 

chapter uses the principal components analysis to estimate the factor 𝐹𝑡 in the dynamic factor 

model (equation 4.1). The principal component analysis is one of the main approaches to 

estimating the factor from dynamic variables. The method is robust, efficient and is 

econometrically consistent for the latent factors 𝐹. Based on principal component analysis, the six 

groups extract the different economic meanings of the factors, which are 𝐹𝑒,𝐹𝑡𝑚,𝐹𝑚𝑠 , 𝐹𝑖𝑟, 𝐹𝑒𝑥 and 

𝐹𝑜𝑎. Furthermore, the four factors of the monetary policy transmission mechanism channels are 

considered observable variables (included in 𝑌𝑡 ). However, Bai and Ng (2002) do not have a 

criterion for selecting the optimal number of factors in the VAR framework. This chapter assumes 

that there is only a single factor in each group in the FAVAR model. This assumption claims that 

the factor in a sub-group has a clear economic interpretation. Each sub-group is represented by 

only one of the following structural factors:  

 

i) Money Supply Channel Factor: includes all aspects of the money supply. It 

combines the differences in a single series, such as M0, M1, M2, and a currency 

multiplier. 

ii) Interest Rate Channel Factor: represents China’s interest rate system. This group 

includes the reserve ratio, benchmark interest rate, and interbank interest rates. 

iii) Exchange Rate Channel Factor: represents the status quo of China’s exchange rate. 

This group includes the foreign exchange reserve, core exchange rates, and 

internationalisation of RMB.  

iv) Other Assets Channel Factor: captures the mixed effects of Tobin’s Q theory, the 

wealth channel and the housing and land price channel on Chinese household 

investments and consumption. This group includes the return on financial products, 

the average ratio of the stock market, housing prices, and the central bank’s balance 

sheet. 
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v) Tourism Market Factor: represents China’s tourism market. The tourism market 

group includes tourism demand, tourism expenditures, tourism transportation, tourists’ 

spending and travel agencies’ income in China. 

vi) Economy Factor: includes all aspects of China’s economy. It combines the 

differences in a single series, such as industrial added value, investment in fixed assets, 

and the total retail sales of social consumer goods. With China’s economic 

transformation, the country’s economy has gradually become complex. The economy 

group can indicate all aspects of China’s economy, such as the price level, imports, 

exports, and consumption. 

 

Specifically, the FAVAR model in this chapter can define in Equation 7.1 to Equation 7.4. 

[
𝐹𝑡𝑚𝑡

𝐹𝑒𝑡

𝑌𝐹𝑚𝑠𝑡

] = 𝐴(𝐿) [
𝐹𝑡𝑚𝑡−1

𝐹𝑒𝑡−1

𝑌𝐹𝑚𝑠𝑡−1

] + vt  (7.1) 

[
𝐹𝑡𝑚𝑡

𝐹𝑒𝑡

𝑌𝐹𝑖𝑟𝑡

] = 𝜗(𝐿) [
𝐹𝑡𝑚𝑡−1

𝐹𝑒𝑡−1

𝑌𝐹𝑖𝑟𝑡−1

] + εt       (7.2) 

[
𝐹𝑡𝑚𝑡

𝐹𝑒𝑡

𝑌𝐹𝑒𝑥𝑡

] = 𝛿(𝐿) [
𝐹𝑡𝑚𝑡−1

𝐹𝑒𝑡−1

𝑌𝐹𝑒𝑥𝑡−1

] + μt     (7.3) 

[
𝐹𝑡𝑚𝑡

𝐹𝑒𝑡

𝑌𝐹𝑜𝑎𝑡

] = 𝛽(𝐿) [
𝐹𝑡𝑚𝑡−1

𝐹𝑒𝑡−1

𝑌𝐹𝑜𝑎𝑡−1

] + τt    (7.4) 

where, 𝐹𝑒𝑡 is the China’s real economy factor. 𝐹𝑡𝑚𝑡 is the China’s tourism market factor. The 

observable variables 𝑌𝑡 include the 𝐹𝑚𝑠 ,  𝐹𝑖𝑟 , 𝐹𝑒𝑥  and 𝐹𝑜𝑎 . 𝐹𝑚𝑠  is the factor of money supply 

channel group.  𝐹𝑖𝑟  represents the factor of interest rate channel group.  𝐹𝑒𝑥  is the factor of 

exchange rate channel group. And 𝐹𝑜𝑎 represents the factor of other assets channel group. A(L), 

𝜗(𝐿), 𝛿(𝐿) and 𝛽(𝐿) denote a polynomial in the lag operator of finite order d The error term vt , 

εt, μt and τt are mean zero with covariance matrix Q.” 

In Appendix A, Table A16 shows the related variables included in each group. To eliminate the 

seasonal effects, we use the X-12 ARIMA method to adjust the effects. Table A17 in Appendix A 

shows the summary statistics of all variables in six groups. Since different variables in the multi-

dimensional, all variables should be standardized and stationary. In the table A18 in Appendix A, 
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we use ADF test to check full variables in six groups are stationary and report the results. Table 

A19 in Appendix A shows that the optimal lag length for the four FAVAR models is one. Table 

A20 in Appendix A shows the factor loadings and weight of main variables in the six factors. 

Moreover, the results from the diagnostic tests for the residuals are displayed in Table A21 in 

Appendix A show that six factors do not have autocorrelation, normality and heteroscedasticity. 

Figure B3 in Appendix B reports the estimated factors of the variables in six groups. Based on 

these six factors, we could observe that the adverse effects of 2008 financial crisis on transmission 

mechanism of China’s monetary policy, China’s economy and China’s tourism market are 

significant. 

 

7.4 Empirical Results and Discussion 

 

This section begins by presenting the empirical findings of  the effects of  China’s monetary policy 

on tourism market development in the FAVAR model. Firstly, this study uses Granger Causality 

test to explore the relationship between China’s economy and the tourism market. The results of  

Granger Causality test in Table 7.1 show that the relationship between China’s economy and 

tourism market can be characterized by the growth-led tourism hypothesis. It can explain that the 

China’s economic growth has stimulated the development of  China’s tourism market. Li et al. 

(2008) argue that the China’s economic growth can provide the material basis for China’s tourism 

market. 

Table 7.1: Granger Causality Test 

Null Hypothesis F-value p-value 

China’s economic growth  does not 

Granger cause Tourism market 

development 

2.4125 0.0022 

Tourism market development does 

not Granger cause China’s economic 

growth 

0.7412 0.4623 

Notes: The results of  Granger Causality test show that China’s economy factor is linear Granger Causality of  China’s 

tourism market under the 10% significance level.” 
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Next, used the economic factor, the tourism market factor and the four channels of  monetary 

policy in four FAVAR models analyse the effects of  China’s monetary policy on the tourism market. 

 

7.4.1 Money Supply Channel Factor (Fms), Economic Factor (Fe), and Tourism Market Factor 

(Ftm) 

 

This section explores the relationship among the money supply channel, the economy, and the 

tourism market in China to test Hypothesis 1. I use the impulse function to simulate the response 

of  Fe and Ftm to Fms shock. The solid line shows the impulse response function. The result is 

reported in Figure 7.2. 

 

Response of  Fe to Fms 

 

Response of  Ftm to Fms 

Figure 7.2: Impulse responses to a money supply channel factor shock 

Notes: The three-variable FAVAR model (the money supply channel factor, economic factor, and tourism market 

factor). The identification is recursive in the order listed. The figure shows the estimated accumulated (20-periods 

ahead) IRFs to a money supply channel factor shock. The figure also shows the response to a positive one-standard-

deviation shock in the money supply channel factor. The lines with symbols stand for the upper and lower one-

standard error bands. 
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Figure 7.3: M2 and the tourism market 

Source: National Bureau of Statistics of China 

 

Figure 7.2 shows that the money supply channel factor has significant positive effects on the 

China’s economy. Our result is consistent with Cao (2011) for China and Chaitip, Chokethaworn, 

Chaiboonsri and Khounkhalax (2015) for the AEC open region, where positive impacts are also 

found. It is not surprising to note this result given that the money supply channel uses M1 and M2 

to effectively adjust the amount of  money supply in China’s economy. The money supply channel 

exerts a significant and negative effect on the tourism market. Contrary to Ridderstaat and Croes 

(2017) who find a positive link between money supply and tourism demand cycles in developed 

countries (i.e., Canada, the UK and the USA), our results indicate that the money supply channel 

in China exerts negative effects on the tourism market, as seen in Figure 7.3. The money supply 

channel implies that the central bank can directly change the amount of  currency issuance or 

indirectly adjust the money supply by the financial institutions. Cooper (2006) states that China 

has the highest savings rate in the world's economies. In another words, the most of  directly 

increased money supply has transferred to the savings. Moreover, Owen (1971) and Philips (1978) 

argue that the tourism demand of  residents depends on the prices of  tourism products. Based on 

this condition, with the prices of  tourism products increasing, the Chinese households do not tend 

to use their disposable income to make a tour. Under the directly increased the money supply, the 

China’s tourism market cannot get enough profits from the Chinese households for development. 

Moreover, to the indirectly change, the central bank can cut the statutory deposit reserve ratio to 

increase the amount of  commercial banks’ deposits and the money supply. When the amount of  
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commercial banks’ deposits increased, the bank loans will increase (Mishkin, 1996). But, in China, 

Geiger (2006) argues that Big Four commercial banks in China are a monopoly that leads to 

restrictions in the loan. However, the tourism market in China is a new investment channel. China’s 

tourism market cannot get enough assets from the commercial banks for development. Thus, the 

effects of  an increase in the money supply on the tourism market in China are negative. Overall, 

the results show that Hypothesis 2 is false. 

 

 

7.4.2 Interest Rate Channel Factor (Fir), Economic Factor (Fe), and Tourism Market Factor 

(Ftm) 

 

This section explores the relationship among the interest rate channel (Fir), the economy (Fe), and 

the tourism market (Ftm) in China to test Hypothesis 2. I use the impulse function to simulate the 

response of  Fe and Ftm to Fir shock. The solid line shows the impulse response function. The 

result is reported in Figure 7.3. 

 

Response of Fe to Fir 

 

Response of Ftm to Fir 

Figure 7.4: Impulse responses to interest rate channel factor shock 

Notes: The three-variable FAVAR model (the interest rate channel factor, economic factor, and tourism market 

factor). The identification is recursive in the order listed. The figure shows the estimated accumulated (20-periods 

ahead) IRFs to an interest rate factor shock. The figure also shows the response to a positive one-standard-deviation 

shock in the interest rate channel factor. The lines with symbols stand for the upper and lower one-standard error 

bands. 
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In Figure 7.4, the results show that the interest rate channel cannot affect China’s economy and 

tourism market. Accordingly, the interest rate channel, economy, and tourism in China are not 

smooth. This finding contradicts Liu and Yan’s (2012) argument that the interest rate channel 

could have negative effects on tourism demand. Liu and Yan only use the interest rate channel to 

explore a single province’s tourism market. They do not test the effectiveness of the interest rate 

channel on the local economy. The effects of China’s interest rate system rely on the 

announcements from the People’s Bank of China or the government. However, the limited 

factors7 in China’s economy have affected the marketization degree of China’s interest rates (Yi, 

2009). In this condition, the China’s interest rate system cannot affect China’s economy and 

tourism market. Overall, Hypothesis 2 is false. 

 

7.4.3 Exchange Rate Channel Factor (Fex), Economic Factor (Fe), and Tourism Market Factor 

(Ftm) 

 

This section explores the relationship among the exchange rate channel (Fex), the economy (Fe), 

and the tourism market (Ftm) in China to test Hypothesis 3. I use the impulse function to simulate 

the response of Fe and Ftm to Fex shock. The solid line shows the impulse response function. 

The result is reported in Figure 7.5. 

 

Response of Fe to Fex 

 

Response of Ftm to Fex 

Figure 7.5: Impulse responses to exchange rate channel factor shock 

Notes: The three-variable FAVAR model (exchange rate channel factor, economic factor, tourism market factor). The 

identification is recursive in the order listed. The figure shows the estimated accumulated (20-periods ahead) IRFs to 

                                                           
7 The limited factors in China’s economy refer to the state-owned companies, banking monopoly, and planned 
economy. These limited factors have restricted the effects of China’s interest rate system. 
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an exchange rate channel factor shock. The figure also shows the response to a positive one-standard-deviation shock 

in the exchange rate channel factor. The lines with symbols stand for the upper and lower one-standard error bands. 

 

 

Figure 7.6: Chinese inbound tourism and USD/CNY 

Source: National Bureau of Statistics of China 

 

In Figure 7.5, the positive shock of the exchange rate channel indicates that the Chinese yuan is 

appreciating. In addition, given the characteristics of China’s economy, the Chinese yuan 

appreciation exerts adverse effects on the exports. The yuan appreciation also affects the country’s 

international trade and income. In China’s tourism market, the reasons for the adverse effects of 

the yuan appreciation could be explained by two factors. For inbound tourism, the yuan 

appreciation leads to some international travellers choosing other destinations, which reduces 

China’s tourism. For outbound tourism, the tendency of residents to travel abroad is increasing, 

and the scale of their exit is expanding. A strong yuan will further enhance the spending power of 

residents’ outbound travel, which will be part of the original plan to travel for the domestic tourism 

crowd (Li & Peng, 2002). Figure 7.6 shows that yuan appreciation promotes Chinese households 

that tend to choose outbound tourism. A feedback effect between exchange rate and tourism has 

also been found in the literature, such as in Pang et al. (2006) and Shan & Wilson (2001). Our 

results confirm that the Chinese yuan appreciation will have short-term, negative effects on the 

tourism market in China. Concerning Shan and Wilson’s (2001) argument, this study shows that 

there is indeed a relationship between international trade and the tourism market in China. The 
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medium of mutual influence between international trade and the tourism market is the Chinese 

yuan exchange rate. Overall, the yuan appreciation has short-term adverse effects on the tourism 

market. Thus, Hypothesis 3 is false. 

 

7.4.4 Other Assets Channel Factor (Foa), Economic Factor (Fe), and Tourism Market Factor 

(Ftm) 

 

This section explores the relationship between the other assets channel (Foa), the economy (Fe), 

and the tourism market (Ftm) in China to test Hypothesis 4. I use the impulse function to simulate 

the response of Fe and Ftm to Foa shock. The solid line shows the impulse response function. 

The result is reported in Figure 7.7. 

 

Response of Fe to Foa 

 

Response of Ftm to Foa 

Figure 7.7: Impulse responses to other assets channel factor shock 

Notes: The three-variable FAVAR model (the other assets channel factor, economic factor, and tourism market factor). 

The figure shows the estimated accumulated (20-periods ahead) IRFs to the other assets channel factor shock. The 

figure also shows the response to a positive one-standard-deviation shock in the other assets channel factor. The lines 

with symbols stand for the upper and lower one-standard error bands. 
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Figure 7.8: Chinese Households’ Asset Structure 

Source: National Bureau of Statistics of China and Wind Database 

 

In Figure 7.7, the results show that the other assets channel has a significant and positive effect on 

China’s economy. According to the two main indexes of the other assets channel, the results show 

that investment has a pulling effect on China’s economy (Head & Ries, 1996). In addition, Riedel 

et al. (2007) argue that the saving-investment nexus in China is high and that the savings rate leads 

to China’s investment growth. Moreover, Chamon & Prasad (2010), Brugiavini et al. (2012) and 

Cristadoro & Marconi (2012) state that Chinese households tend to save rather than consume. 

Accordingly, the low consumption rate of Chinese households has an adverse effect on China’s 

economic development. The opposite effects of investment and consumption make the other 

assets channel exert a short-term significant and positive effect on China’s economy. For the 

tourism market, the effect of the other assets channel is significant and negative. For the other 

asset price channel, the housing market and the financial market are the main investment markets 

in the other assets channel to stimulate the aggregate demand (Mishkin, 1996). The Figure 7.8 

shows that Chinese households’ asset structure from 2004 to 2016. It shows that the financial 

market and housing market determine the asset structure of Chinese households. Chinese 

households from 35 major Chinese cities over the past decade have invested their 60% income to 

the financial market and housing market.8 Wu et al (2012) state that the Chinese households invest 

                                                           
8  Data is from the Wind database and Institute of Real Estate Studies, Tsinghua University. 
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in the housing market and financial market has a high share.  Li (2014) and Zhang (2016) argue 

that Chinese household investment preferences are the housing market. Liu (2012) and Song and 

Deng (2016) state that Chinese households tend to invest in the financial derivate. Keidel (2009) 

and Yao et al. (2011) state that Chinese households use their limited income to spend mainly on 

food, medical treatment, and retirement. Overall, the Chinese households uses their disposable 

income to invest and consume, rather than tourism and entertainment. Based on analysis of 

investments and consumption, we can understand the reasons why the other assets channel exerts 

negative effects on China’s tourism market. The results show that Hypothesis 4 is false. 

 

Overall, this study uses the Granger Causality test and four three-variable FAVAR models to 

explore the relationship between China’s monetary policy, macroeconomy, and tourism market. 

Based on the Granger Causality test, the hypothesis 1 confirms that the China’s economic growth 

leads to the tourism market development. The economic growth can lay a solid foundation to 

stimulate the China’s tourism market development (Li et al., 2008). By the four three-variable 

FAVAR models, I find that China’s monetary policy is via the money supply channel, exchange 

rate channel, and other assets channel to exert significant effects on the China’s economy. 

Increased the money supply channel and other assets channel has positive effects on the China’s 

economic development. Chinese Yuan in appreciation has adverse effects on the China’s economic 

development. Moreover, China’s monetary policy is via the money supply channel, exchange rate 

channel, and other assets channel to exert significant and negative effects on the China’s tourism 

market development.  

 

7.5 Conclusions and Recommendations 

 

To investigate the effects of China’s monetary policy on tourism market development, we use the 

detailed macroeconomic data of China’s monetary policy channels, the economy, and the tourism 

market to apply Granger Causality test and four three-variable FAVAR models from 2004 to 2016. 

Four main conclusions are drawn in this paper. First, China’s economy leads to the China’s tourism 

market development. Second, China’s monetary policy can use the money supply channel, the 

exchange rate channel and the other assets channel to exert their effects on the China’s economy. 

The money supply channel and other assets channel have positive and significant effects on 

China’s economy. To the exchange rate channel, appreciating Chinese Yuan has negative and 
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significant effects on the China’s economy. Considered the characteristics of China’s economy, 

the Chinese yuan appreciation exerts adverse effects on net exports. The yuan appreciation also 

affects the country’s international trade and income. Third, there exists a significant relationship 

among China’s monetary policy, its economy and its tourism market. The money supply channel, 

exchange rate channel and other assets channel have significant effects on the China’s economy. 

These three monetary policy channels exert significant and negative effects on China’s tourism 

market. Fourth, China’s monetary policy and unbalanced economic structure makes China’s 

tourism market an inferior market. China’s domestic tourism is inferior to its international tourism 

(Sheldon & Dwyer, 2010). There are three reasons for this inferiority. First, China’s investment 

channels are concentrated in housing and financial markets. Second, China’s virtual economy and 

real economy are unbalanced. Third, the Chinese propensity to save indicates that the tourism 

market cannot receive the investment that it requires.  

Based on the above findings, we make several recommendations for China’s policymakers. First, 

the People’s Bank of China should strengthen the marketization level of China’s interest rate 

system. The marketization degree of interest rates in China is insufficient, and the interest rate 

channel cannot exert effects on China’s economy and tourism market. Second, policymakers 

should maintain the exchange rate of the Chinese yuan at a steady state. Third, policymakers should 

maintain the virtual economy and real economy at a balanced state. Because of their unbalanced 

state, China’s tourism market does not receive sufficient attention and assets from investors and 

households. Fourth, China’s policymakers should cultivate people’s spending habits and induce 

households’ disposable income into the tourism market.  
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Chapter 8. Financial and Macroeconomic effects of Japan’s unconventional monetary 

policy: New evidence from a structural factor-augmented MS-VAR approach 

 

Abstract 

 

This chapter provides a SFAVAR approach combined with a Markov Switching method in order 

to investigate the financial and macroeconomic effects of Japan’s unconventional monetary policy. 

Starting in 1990, Japan's economy has been in recession for more than two decades, which might 

be attributed mainly to the bursting of the real estate bubble, as well as, to the excessive lending 

of that period (Krugman, 2000). In light of this slowdown, the conventional monetary policy has 

been questioned and criticized, while at the same time, the unconventional monetary policy 

practices have received great attention. This chapter focuses on the macroeconomic effects of 

Japan’s unconventional monetary policy on the stock market, price level, real economy and real 

estate market. In particular, we aim to investigate Japan’s unconventional monetary policy decision 

making during the period March 2001 – December 2015 in order to assess its effectiveness. Overall, 

the financial and macroeconomic effects of Japan’s unconventional monetary policy in effective 

period and failure period are different. 

 

Keywords: Unconventional Monetary Policy; Markov-Switching; Structural Factor-Augmented 

VAR Model 
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8.1 Introduction 

 

Starting the Plaza agreement in 1985, Japan's economy has been in recession. Authors such as Ito 

and Mishkin (2006) opine that this might be attributed mainly to the bursting of the real estate 

market bubble, as well as, to the excessive lending of the period. In light of this slowdown, the 

conventional monetary policy has been questioned and criticized, while at the same time, 

unconventional monetary policy practices have received great attention. This chapter focuses on 

the financial and macroeconomic effects of Japan’s unconventional monetary policy on the 

financial market, real estate market, price level, and national economic activities. This chapter 

provides a road-map to understand Japan’s unconventional monetary policy in the effective regime 

and failure regime on macroeconomics and financial market. Based on the two regimes of Japan’s 

unconventional monetary policy, it could investigate the effects of unconventional monetary policy 

on Japan’s financial market, real estate market, price level, and national economic activities. 

From March 2001, the Bank of Japan (BoJ) has implemented the first round of quantitative easing 

monetary policy (QEMP), following a period of zero interest rate policy. There is no consensus 

on the effects of BoJ’s unconventional monetary policy on the economy and different authors 

tend to express different opinions. Kimura (2003) argues that when the interest rate is zero, it 

cannot obtain the transaction mechanisms of Japan’s QEMP on the economic structure and prove 

effective of Japan’s QEMP on improving the economic environment and stimulating the 

economic growth. In line with, Okina and Shiratsuka (2004a) find that Japan’s QEMP in the 

recession state cannot change the deflation of Japan’s financial market. Kiyotaki and Moore (2012) 

show that the effects of QEMP on the output is positive, while inflation is the negative reaction. 

By contrast, Bernanke, Reinhart, and Sack (2004) believe that Japan’s QEMP could use the 

commitment effects, balance sheet expansion effects, and balance sheet structure effects to satisfy 

the expected effect of QEMP. Along with a similar vein, Ugai (2007) reports that the Bank of 

Japan used the expansion the monetary base and adjusted the central bank’s balance sheet has 

positive effects on QEMP implementation. As mentioned earlier, in the course of the Great 

Recession, Bank of Japan issued the second round of QEMP. This was the Bank of Japan’s 

Comprehensive Monetary Easing (CME) scheme which, apart from government securities further 

entailed the purchase of risky assets (Lam, 2011). Shiratsuka (2010) argues that this large-scale 

asset-purchase program could stabilize Japan’s financial markets. Contrary to Kiyohiko (2009) 
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argues that the second round of QEMP lead to Japan’s financial market in deterioration. Kiyohiko 

points that the Bank of Japan ignores the interest rate gaps with other central banks. The gap of 

benchmark interest rates with other economies leads to the international investments and domestic 

assets flow out Japan’s financial market. Since 2012, the economic policies adopted by the Prime 

Minister of Japan Shinzo Abe, have re-instated quantitative easing at the heart of Japan’s monetary 

policy stance. These policy measures which are widely referred to as ‘Abenomics’ are predicated 

upon the pillars of fiscal stimulus, monetary easing, and structural reforms. This approach entails 

the large-scale injection of funds to the market aiming at increasing inflation, exports, corporate 

earnings, as well as, income and achieving macroeconomic growth. Fukuda (2014) finds that 

Abenomics has significant impacts on the stock prices and exchange rates. However, Hausman 

and Wieland (2014) argue that the size effects of Abenomics cannot satisfy Japan’s output gap. 

Overall, Japan has experienced three rounds of expansionary unconventional monetary policy. But, 

the effects of Japan’s unconventional monetary policy are complex and unclear. This study aims 

to investigate the financial and macroeconomic effects of Japan unconventional monetary policy 

from March 2001 to December 2015. For clearly investigating, this study uses the extracted factor 

from the groups of the financial market and macroeconomic to combine with the Markov 

switching VAR model to observe the different regimes of Japan’s unconventional monetary policy. 

To conduct this analysis, we proceed as follows. Section 2 presents the relative theories of 

unconventional monetary policy and Japan’s unconventional monetary policy. Section 3 describes 

the collected data. Section 4 examines the data and estimation results. Section 5 concludes.  

 

8.2 Literature Review 

 

This section begins the analysis by presenting a short review of the relevant arguments pertaining 

to the effects of unconventional policy on the macroeconomic, while, at the same time, we 

emphasize the outcome of such practices for the Japanese economy. 

 

8.2.1 Transition Mechanism of Unconventional Monetary Policy 

 

During an economic slowdown, the central bank typically uses the conventional monetary policy 

tools to stimulate aggregate demand, which practically translates into cutting interest rates, 

lowering bank reserves, or performing market operations. At the same time, the ability of the 
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central bank to directly affect the short-term interest rate of the economy has been emphasized by 

many authors as the core tool for controlling inflation (see, inter alia, Adrian and Shin, 2010 and 

Keister, 2010). Nevertheless, authors such as Krugman (2000) stress the fact that when the short-

term interest rate of the economy is close to zero then the conventional monetary policy does not 

have the desired effects on economic growth. When the economic downturn, market confidence 

in the setback will lead to the expected liquidity risk and deflation raise. Even if the nominal interest 

rate close to zero or lower, long-term interest rates will be higher (Krugman, Dominquez & Rogoff, 

1998). Central banks cannot further cut the long-term interest rates to stimulate the economy or 

curbing deflation. The lowering long-term interest rate will lead to the financial systemic risk and 

ineffective of conventional monetary policy (Krugman, 2000). In this respect, Mishkin (2011) puts 

forward the argument that increased financial instability will eventually hinder the transmission 

mechanism of conventional monetary policy – rendering the latter ineffective. On a parallel note, 

Taylor and Williams (2008) among others opine that the liquidity shortage in the interbank market 

as a result of financial uncertainty raises both the credit risk and the liquidity risk and thus further 

aggravates the effectiveness of the relevant policies. 

There are two main transmission channels of the unconventional monetary policy, namely, the 

‘expected management’ mechanism and the ‘balance sheet’ mechanism (Bernanke & Reinhart, 

2004; Borio & Disyatat, 2010). The expected management transmission mechanism refers to the 

central bank's communication policy and policy commitments to affect private-sector expectations 

of future monetary policy decisions. Krugman et al. (1998) believe that central bank used the 

expected inflation management can reduce the real interest rate. The expected inflation 

management of unconventional monetary policy will affect the economic activities (Ueda, 2000; 

Bernanke & Reinhart, 2004; Bernanke et al., 2004; Okina & Shiratsuka, 2004; Williams, 2012; 

Woodford, 2012). Joyce, Tong, and Woods (2011b) argue that the expected information or 

announcement will increase investor confidence and promote market activity, thereby reducing 

the liquidity premium and improving the financing conditions. Turning to the balance sheet 

transmission mechanism, this refers to the Central bank directly purchasing assets for removing 

the private sector’s risk assets on the balance sheet. Cecioni et al. (2011) believe that the 

unconventional monetary policy can ease the increasing of irreplaceable assets and financial 

frictions in the crisis period, thus contributing to recover the credit market and stimulate the 

economy. Woodford (2003) points that the large-scale assets purchase programme expands the 

monetary base and promotes the mutual alternative to cash assets and non-cash assets. The 

increasing demands of non-cash assets raise the asset prices. Joyce, Tong and Woods (2011b) argue 
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that the asset prices would improve the financial sector and private sector balance sheets to 

stimulate the private investment spending.  

Having briefly discussed the theoretical framework in relation to the unconventional monetary 

policy we now turn to the Bank of Japan in order to investigate this policy in practice. 

 

8.2.2 Unconventional Monetary Policy at the Bank of Japan 

 

Ever since 2001, the Bank of Japan has included the unconventional monetary policy in its battery 

of tools. In particular, it has adopted first around of QEMP, second around of QEMP and 

Abenomics over the 15 years. The effects of these policies have been investigated by various 

authors. Related literature is broadly divided into two categories; that is, studies about the effects 

on financial markets and studies about the effects on the macroeconomic.  

As far as the effects of unconventional monetary policy on the financial market are concerned, the 

existing literature appears to be rather consensual. In particular, authors such as Okina, Kunio, 

and Shiratsuka (2004) find that commitment effects of Bank of Japan's interest rate policy could 

stabilize market expectations for short-term interest rates, thereby lowering the long-term interest 

rates and the yield curve. Bernanke et al. (2004) use a no-arbitrage VAR model and reports that 

Japan's quantitative easing policy does reduce the long-term rate of return on financial assets. In 

addition, Mcandrews, Sarkar, and Wang (2008) use event-study analysis to find that there is a 

significant relation between Term Auction Facility (TAF) with Libor-OIS. A large number of 

studies on large-scale asset purchases by central banks and their impact on financial variables show 

that short-term asset purchases can reduce the yields of the corresponding asset markets (see, inter 

alia, Stock and Watson, 2005; Fuster and Willen, 2010; Peersman, 2011; Fujiki, Hiroshi, Okina, 

and Shiratsuka, 2001; Hancock and Passmore, 2011; Yellen, 2011). Overall, most of the existed 

literature believes Japan’s unconventional monetary policy could stabilize the expectations of the 

financial market. 

Turning to the effects of unconventional monetary policy on the macroeconomy, existing literature 

is rather discordant. Ueda (2000) shows that Bank of Japan’s first round of quantitative easing 

succeeded in bringing long-term interest rates at a low level, thereby supporting economic recovery. 

However, Bernanke et al. (2004) report that Japan’s deflation persists for some time but short-

term interest rates will remain very low so that the effects of quantitative easing monetary policy 
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on the price level and output are not obvious. Overall, these studies are discordant on the effects 

of Japan’s unconventional monetary policy on the macroeconomic.  

In retrospect, Japan has experienced long-term unconventional monetary policy more than 15 

years. The effects of Japan’s unconventional monetary policy on financial market and 

macroeconomic are complex. There are four testable hypotheses of this study. 

Hypothesis 1: Expansionary unconventional monetary policy has a positive effect on the 

Japan’s economy.   

Since the “lost decade” to the present, Japan’s national economic output was in a long-term 

recession. Started March 2001, the Bank of Japan has issued the three rounds of unconventional 

monetary policy. However, the effects of Japan’s expansionary unconventional monetary policy 

on Japan’s economy are rather discordant (Ueda, 2000; Kimura, 2003; Bernanke et al., 2004; Okina 

& Shiratsuka, 2004a; Kiyotaki & Moore, 2012). In the first hypothesis, this study supposes Japan’s 

expansionary unconventional monetary policy may positively affect Japan’s national economic 

outputs. 

Hypothesis 2: Expansionary unconventional monetary policy has a positive effect on the 

Japan’s price level. 

The second hypothesis predicts the effects of Japans’ unconventional monetary policy on the price 

level. Affected by the liquidity trap, Japan’s economy is in the deflation as Figure 8.1 shown. 

Households tend to form high perceived-inflation and inflation expectations, even when CPI-

based inflation indicates deflation. This reflects long-standing stagnant income growth and 

perceived tighter budgets. In particular, households are very sensitive to the price level. And, 

Krugman (1998) suggests that Japan introduce an unconventional monetary measure to get out of 

a liquidity trap by fuelling inflation triggered the debate about inflation targeting. In this scenario, 

this study posits that Japan’s unconventional monetary policy may positively affect Japan’s price 

level. 
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Figure 8.1: Japan’s Inflation rate 

Source: National Bureau of Statistics of Japan and Wind Database 

 

Hypothesis 3: Expansionary unconventional monetary policy has a positive effect on the 

Japan’s real estate market. 

The third hypothesis builds on the notion that the real estate market has an important effect on 

Japan’s economy. Reviewed the history of Japan’s recession, the bubble broken is from the real 

estate market. It can be understood that the real estate market in Japan is the key linkage between 

Japan’s real economy and virtual economy. Chauvet et al. (2013) state that the real estate market 

in booms and busts have quite often been detrimental to both financial stability and the real 

economy. Also, Fuster and Willen (2010) argue that many major episodes of banking distress have 

been associated with boom-bust cycles in property prices. Gabriel and Lutz (2014) claim the 

unconventional monetary policy is through lowering the interest rate to reduce the costs of 

investment in the real estate market. In this scenario, this study supposes that Japan’s 

unconventional monetary policy positively affects Japan’s real estate market. 

Hypothesis 4: Expansionary unconventional monetary policy has a positive effect on the 

Japan’s financial market.  

Reviewed the existing literature, this study finds that Japan’s appears to be rather consensual. 

Researchers believe that Japan’s unconventional monetary policy could stabilize the expectations 

of the financial market in the short-term. (See, inter alia, Stock and Watson, 2005; Fuster and 

Willen, 2010; Peersman, 2011; Fujiki, Hiroshi, Okina, and Shiratsuka, 2001; Hancock and 

Passmore, 2011; Yellen, 2011). Based on this condition, this study posits that Japan’s 

unconventional monetary policy may short-term positively affect the financial market. 
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8.3 Data Analysis  

 

In chapter 4, it states the Markov switching structure factor-augmented autoregression (MS-

SFAVAR) model is suitable to analyse the macroeconomics and financial effects of Japan’s 

unconventional monetary policy. SFAVAR model can incorporate hundreds of variables and 

generate the impulse response of all variables to a shock in any variable in the model. In the 

particular, this chapter divides the all data into four groups, which are real estate market group, 

national economic output group, price level group, and financial group. The information from 

variables group in 𝑋𝑟𝑒𝑎𝑙 𝑒𝑠𝑡𝑎𝑡𝑒 , 𝑋𝑝𝑟𝑖𝑐𝑒 𝑙𝑒𝑣𝑒𝑙, 𝑋𝑛𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑜𝑢𝑡𝑝𝑢𝑡 and 𝑋𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑚𝑎𝑟𝑘𝑒𝑡. This 

four groups could distinguish Japan’s financial markets and the macroeconomy. This chapter uses 

the national economic output, price level, and real estate market to represent Japan’s 

macroeconomy. The national economic output of Japan could reflect Japan’s real output. Since 

the Lost decade, Japan’s macroeconomy is in the deflation state. Using the price level could 

investigate the unconventional monetary policy is how to affect the deflation in different regimes. 

The role of real estate market cannot ignore in Japan’s macroeconomy. The bubble broken of real 

estate market led to Japan’s recession.  

Furthermore, considered observable variables (included in  𝑌𝑡 ) are Japan’s three rounds of 

unconventional monetary policy. This study puts these observable variables of Japan’s 

unconventional monetary into one system for investigating the effects of Japan’s expansionary 

unconventional monetary policy. This study further defines the fifth group; that is, the 

unconventional monetary policy group, 𝐹𝑚. This is required in order to appropriately approximate 

unconventional monetary policy. The monetary policy group in this chapter includes 25 variables 

include the measure of reserve holdings, the long-term interest rate, as well as a measure of the 

Japanese money stock. Conventional monetary policy instruments include the call rate and the 

monetary base M0. The central bank adjusts the monetary base to react to the current state of the 

economy. More specifically, as a measure of reserves, it also includes the average outstanding 

current account balances (CABs) held by financial institutions at the Bank of Japan. The CAB-

levels have become the main operating target of unconventional monetary policy (Koeda, 2013). 

This is the part of the monetary base that can be referred to as reserves held at the central bank. 

As broader money supply, the monetary policy group comprises the most commonly used measure 

of money stock in Japan, which is M2 + CDs (Schenkelberg, & Watzka,2013).  
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This chapter collects monthly data for the period March 2001 to December 2015 from the Wind 

Database. Table A22 in Appendix A shows each group includes the related variables. The monthly 

frequency data may have the seasonal effects. In order to eliminate the influence of seasonal factors, 

this chapter uses the X-12ARIMA method to adjust the effects. Table A23 in Appendix A shows 

the summary statistics of 82 variables in five groups. Since different variables in the multi-

dimensional, all variables should be standardized and stationary. Table A24 in Appendix A, this 

chapter uses ADF test, PP test, KPSS test and ZA test to check 82 variables are stationary.  

Following Stock and Waston (1998, 1999), this chapter uses the principal components to estimate 

the factor 𝐹𝑡 in the dynamic factor model (equation 4.16). The method is robust and efficient, and 

is econometrically consistent for the latent factors 𝐹.  For the MS-SFAVAR approach employed 

in this paper, static factors are estimated by using the Doz et al. (2006) method. As explained above 

the two step estimator of approximate factor models outperforms the principal component 

method in a finite sample. Following the Girardin and Moussa (2008), this chapter assumes there 

each of the five groups can synthesized into one factor. Based on the principal component analysis, 

used the five groups respectively extract the different economic meanings of factors, which 

are𝐹𝑟𝑒 ,𝐹𝑐𝑝𝑖 , 𝐹𝑒𝑐𝑜𝑛, 𝐹𝑓𝑚  and 𝐹𝑚 . Specifically, the SFAVAR model in this chapter can define in 

Equation 8.1. 

[
 
 
 
 
𝐹𝑟𝑒𝑡

𝐹𝑓𝑚𝑡

𝐹𝑒𝑐𝑜𝑡

𝐹𝑐𝑝𝑖𝑡
𝑌𝐹𝑚𝑡]

 
 
 
 

= 𝐴(𝐿)

[
 
 
 
 
𝐹𝑟𝑒𝑡−1

𝐹𝑓𝑚𝑡−1

𝐹𝑒𝑐𝑜𝑡−1

𝐹𝑐𝑝𝑖𝑡−1

𝑌𝐹𝑚𝑡−1]
 
 
 
 

+ vt (8.1) 

where, 𝐹𝑟𝑒𝑡 is Japan’s real estate market factor. 𝐹𝑓𝑚𝑡is Japan’s financial market factor. 𝐹𝑒𝑐𝑜𝑡 is 

Japan’s economy factor. 𝐹𝑐𝑝𝑖𝑡 is Japan’s price level factor. The observable variables 𝑌𝑡 are Japan’s 

unconventional monetary policy. This study uses Japan’s unconventional monetary policy factor 

𝐹𝑚𝑡 to represent Japan’s unconventional monetary policy. A(L) denotes a polynomial in the lag 

operator of finite order d. The error term vt is mean zero with covariance matrix Q, 

vt~i. i. d. N(0, Q).  Figure 8.2 has shown the figure of estimated five factors. The estimated real 

estate market factor reflected the Japan’s real estate market is reflected in a prolonged period of 

zero growth since 2001.  The global financial crisis of 2008/2009 has made the Japan’s real estate 

market in violent slowdown and fluctuation. The price level factor has been picked up the adverse 

effects of financial crisis. More, the estimated Japan’s economy factor has captured the negative 

effects of global financial crisis made Japan’s economy in slowdown. Japan’s economy was heavily 

hit by the global downturn. The financial market factor describes the fluctuation state of Japan’s 
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financial market after Japan’s recession. Last, the Japan’s monetary policy factor has shown the 

unconventional monetary policy has frequently adjusted since the first round. Table A25 in 

Appendix A shows the factor loadings and weight of main variables in the five factors. 
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Figure 8.2: Estimated factors of five groups 

Notes: Real estate market factor, price level factor, economy factor, financial market factor and monetary factor are 

respectively extracted from Japan’s real estate group, price level group and economy group, financial market group 

and monetary policy group. For all series, this study takes twelve-month moving average and normalized to mean zero 

and unit variance. 

 

Moreover, consider the (M + I)X1 dimensional vector Zt: 

Zt = [Ft
1, Ft

2, … , Ft
I, Yt]′   (Equation 8.2) 

A Markov-Switching structural factor-augmented VAR is represented by equation (8.3) 

Zt = {

α1 + B11Zt−1 + ⋯ + Bp1Zt−p + A1ut   St = 1

⋮
αm + B1mZt−1 + ⋯+ BpmZt−p + Amut St = m

      (Equation 8.3) 

Each regime is characterized by an intercept αi, autoregressive terms B1i … . Bpi, and a matrix Ai. 

And the number of regimes are m. All parameters of general specification switch between regimes 

in the Markov Chain (Krozig, 1997). When St=m, St= {1,… ,𝑚} is assumed to follow the discrete 

time and discrete state stochastic process of a hidden Markov chain and is characterized by 

transition probabilities 𝑝 between the different states of the system. In this chapter, probabilities 

are assigned to the unobserved economic regimes conditional on the available information set 

which constitutes an optimal inference on the latent state of the Japan’s unconventional monetary 

policy. The probability can be written: 𝑃𝑖,𝑗 = 𝑃𝑟(𝑆𝑡+1 = 𝑗|𝑆𝑡 = 𝑖), the transition matrix 𝑃 as 

follows: 
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𝑝 = [

𝑝11 ⋯ 𝑝1m

⋮ ⋱ ⋮
𝑝m1 ⋯ 𝑝mm

]  (Equation 8.4) 

To estimate the MS-SFAVAR model is similar with MS-VAR model; that is, Expectations–

Maximization algorithm (Hamilton, 1990). The regime-dependence of the mean, variance, and 

other parameters can switch in the different unobservable regimes. Considered the Ehrmann et al. 

(2003) suggestions, this chapter imposes the identifying restrictions on Markov-switching models. 

Using the regime-dependent impulse response functions trace out how fundamental disturbances 

affect the variables in the model, dependent on the different regimes. Based on the section 4.3.2, 

this chapter uses the recursive identification scheme; that is, a certain ordering is imposed to the 

variable, hence assuming that contemporaneous interactions among variables are recursive. Based 

on that, in order to trace out how fundamental disturbances affect the variables in the model, 

dependent on the regime.in order to identify the system, one can impose restrictions on the 

parameter estimates to derive a separate structural form for each regime, from which it is possible 

to compute the regime-dependent impulse response functions.  

 

8.4 Empirical Results and Discussion 

 

This section presents the estimated results of the Japan’s unconventional monetary policy in MS-

SFAVAR model. Firstly, we should ensure the number of regimes in this study. Based on the 

Chib’s (1995) method and the method of bridge sampling, results for the five dependent variables 

are summarized in Table 8.1. Both Chib’s and the bridge-sampling methods suggest that a model 

with two Markov regimes fits the model. Table 8.2 shows that the lag order of the FAVAR model 

is 1. The Information criteria summarised in Table 8.3 select the MSIH (2)-SFAVAR (1) model. 

 

Table 8.1: Number of Regimes 

 

Number of Regimes  1 2 3 4 5 

 

MONEY 

BS -240.81 -185.21* -223.49 -209.05 -217.94 

Chib -181.26 -121.64* -190.74 -205.15 -214.45 

 BS -208.13 -185.09* -197.06 -214.44 -217.87 
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RE Chib -249.38 -215.21* -256.13 -249.00 -235.80 

 

PRICE 

BS -178.73 -218.10* -215.15 -215.89 -218.59 

Chib -227.04 -214.36* -225.99 -223.43 -226.53 

 

FINANCE 

BS -234.10 -258.36* -211.82 -215.06 -223.68 

Chib -258.76 -201.27* -208.25 -233.39 -214.60 

 

ECONOMIC 

BS -277.35 -201.29* -215.35 -216.27 -208.25 

Chib -295.89 -217.23* -199.28 -216.94 -205.71 

 

Notes: MONEY represents Japan’s unconventional monetary policy. RE represents Japan’s real estate market. PRICE 

represents Japan’s price level. FINANCE is Japan’s financial market. ECONOMIC is Japan’s economy. Using “*” 

represents the best regime numbers in BS and Chib. This table summarizes the marginal log-likelihood values for 

bridge sampling (Meng and Wong 1996) and Chib’s (1995) methods that are used to select among various models 

differing in the number of Markov regimes. The number of regimes is given in columns. The highest marginal log-

likelihood value is highlighted in bold. 

 

Table 8.2: Optimal Lag Length 

 

Lag LogL LR FPE AIC SIC HQ 

0 -893.1281 513.6783 0.9835 12.1669 12.4231 12.1198 

1 -511.3544 21.4984* 0.0132* 7.2402* 7.2934* 7.0525* 

2 -483.4324 28.6241 0.0842 7.6729 8.7349 7.0969 

3 -461.3930 43.5921 0.0642 7.4733 8.2509 7.0823 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SC, and HQ. This table uses Schwarz Information 

Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final Prediction Error 

Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 

 

Table 8.3: Model Selection 
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 Linear FAVAR 

model 

Nonlinear FAVAR model 

 VAR（1） 
MSM(2)-

VAR(1) 

MSI(2)-

VAR(1) 

MSH(2)-

VAR(1) 

MSMH(2)-

VAR(1) 

MSIH(2)-

VAR(1) 

MSIAH(2)-

VAR(1) 

LogL -607.2448 -551.1032 -533.8914 -520.9689 -500.4095 -569.025 -742.462 

LR 261.1091 32.54767 30.26903 21.98318 33.79303   71.60715* 52.124121 

FPE 0.001044 0.000975 0.00107 0.001236 0.001311   0.000898* 0.003706 

AIC 7.324653 7.25406 7.343579 7.482401 7.533442   7.172702* 8.591518 

SC 8.171253 8.706499 9.249906 9.842615 10.34754   7.869318* 8.682295 

HQ 7.577776 7.843259 8.116903 8.439849 8.675015   7.545602* 8.628342 

Notes: M represents the mean term of the Markov state-dependent. I represents the intercept of Markov state-

dependent. A indicates the auto-regressive parameter of Markov state-dependent. H indicates the error terms’ 

heteroscedasticity. Using “*” represents the optimal lag lenth in LR, FPE, AIC, SC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 

 

The MSIH (2)-VAR (1) model can be specified as: 

𝑦𝑡 = 𝑣(𝑆𝑡) + 𝐴𝑦𝑡−1 + 𝑢(𝑆𝑡) (Eq. 8.5), 

where 𝑣(𝑆𝑡) is the regime-dependent vector of  constant terms, 𝐴 is the matrix of  coefficients, 

and 𝑢(𝑆𝑡) is the vector of  regime-dependent random disturbances, 𝑢(𝑆𝑡)~𝑁𝐼𝐷(0, ∑(𝑠𝑡)), and 

𝑠𝑡 = 1,2. 

Table 8.4 shows that the MONEY, FINANCE, ECONOMIC and PRICE have positive and 

significant effects in regime 1. In regime 2, the effects on these variables are negative or 

insignificant. Based on that, it could find that there exists an “effective” and “failure” period of 

Japan’s unconventional monetary policy from March 2001 to December 2015. As can be seen 

from the transition matrix (Table A26, Appendix A), the regimes are highly persistent. Figure 8.3 

shows the probability maps of two regimes. The results from the diagnostic tests for the residuals 

are displayed in table A27 in Appendix A show that five factors do not have autocorrelation, 

normality and heteroscedasticity.  
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Table 8.4: The Results of MSIH (2)-SFAVAR (1) 

 

Regime Regime 1 Regime 2 

 MONEY RE FINAN

CE  

ECONO

MIC 

PRICE MONEY RE FINAN

CE 

ECONOM

IC 

PRICE 

CONST 

1.1990  0.0427  0.0555  -0.0091 0.0564 -0.0249  -0.0577 -0.0558 -0.0144 -0.0809   

MONEY

(t-1) 

0.3458*  -0.1332 0.3045* 0.2503* 0.3425* -0.1534*   -0.3638 -0.0942* 0.0241* 0.1911* 

RE 

(t-1) 
-0.2229 0.0746 0.0187* 0.1697* 0.0289* -0.0017 -0.0538 -0.0109 -0.1326 -0.0069 

FINANC

E(t-1) 0.0624*  0.0652 0.2351* 0.2832* 0.0854 0.0129*  -0.8425 -1.3428 -1.0270 -0.1813 

ECONO

MIC(t-1) 
1.2594*  -0.6401 0.1934 0.3532* 0.6329* -0.1632  -0.9513 0.1043 -1.1183 -1.3819 

PRICE(t-

1) 
0.1973    0.1242 -0.2195 0.1615* 0.5283* 0.0216   -0.0314 -0.1952 -0.7134 -0.1015 

Notes: Table 8.4 summarizes the estimated effects of explanatory variables matrix in MSIH (2)-VAR (1) model. 

According to the t-statistic value, “*” represents 5% significance level. MONEY represents Japan’s unconventional 

monetary policy. RE represents Japan’s real estate market. PRICE represents Japan’s price level. FINANCE is Japan’s 

financial market. ECONOMIC is Japan’s economy. 

 

For the “effective” period, it is mainly constituted by two periods, which are about the 2001 to 

2006 and 2013 to 2015. The first period is Bank of Japan issued the quantitative easing monetary 

policy (QEMP). This result also supports the Bernanke, Reinhart, and Sack (2004) and Ugai’s (2007) 

study. The expansion the monetary based and adjusted the central bank’s balance sheet have 

positive effects on QEMP implementation. For quantitative easing to be effective it could be either 

lower nominal interest rates or raise expected inflation, or both. The second period is the end of 

second around of quantitative easing monetary policy and at the beginning of the Abenomics. 

With financial crisis, Fed issued the several rounds of QEMP for stimulating the macroeconomic. 

The spillover effects of Fed’s QEMP on Japan’s QEMP may stimulated the Japan’s economy 

(Yellen, 2011). With the Abenomics development in 2012, this period of Japan’s unconventional 

monetary policy was effective on the macroeconomics. Abenomics entails the large-scale injection 
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of funds to the market aiming at increasing inflation, exports, corporate earnings, as well as, income 

and achieving macroeconomic growth (Fukuda, 2014). Between October 2012 and May 2013, the 

Nikkei rose 65 percent and the Topix rose 63 percent. Higher asset prices are one channel through 

which Abenomics may help the Japan’s economy. Obviously, the higher stock prices lead to more 

consumption and investment. In the “failure” period, it is mainly constituted by 2007 to 2012. In 

this period, Japan has been affected by the international financial crisis. The Bank of Japan used 

the large-scale purchase program to stimulate the Japan’s economy. In this period, Bank of Japan 

combined by a commitment of 60 trillion yens (roughly 460 billion US$) to clean up banks’ balance 

sheets. The financial crisis may break the transaction mechanism of unconventional monetary 

policy.  

 

 

Figure 8.3: Maps of Probability of Regimes 

Notes: Regimes in the Japan’s unconventional monetary policy. This figure identifies the Markov regimes (states), 

estimated using the MS-SFAVAR model. Regime probabilities are given by the smoothed estimates (in solid black 

line). The regime 1 is the effective period of Japan’s unconventional monetary policy. It is mainly constituted by two 

periods, which are about the 2001 to 2006 and 20013 to 2015. The regime 2 is the failure period of Japan’s 

unconventional monetary policy. It is mainly constituted by 2007 to 2012. 

 

8.4.1 Regime-dependent impulse response analysis 
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Used impulse response analysis in the two regimes, we could test the four hypotheses. The solid 

line shows the impulse response function. This part uses the order of RE, PRICE, FINANCE 

AND ECONOMIC to do the impulse function. The results are in the figure 8.4a and 8.4b. Since 

identified the Japan’s unconventional monetary policy shocks by using the Cholesky 

decomposition, the factor ordering must be determined carefully. Considered the Lost decade, the 

Japan’s long-term recession is from the bubble broken of real estate market (Ito and Mishkin, 

2006). When bursting of the real estate bubble, the Japan’s financial market has been collapsed. 

Both of them directly lead to Japan’s economy in long-term recession. Considered the Harada and 

Mashijima (2010), the Japan’s output increase the price level. Based on this, the factor ordering is 

the real estate market factor, financial market factor, economy factor and price level factor. 

Reviewed the Figure 8.4a and 8.4b, the results show that the Japan’s unconventional monetary 

policy in the “effective” period and “failure” period. The effects of Japan’s unconventional 

monetary policy on real estate market in two regimes are not significant. Researchers focus on the 

impact of the unconventional policies on housing markets through the so-called “refinancing 

channel,” where a decline in bond yields lowers mortgage rates and subsequently encourages 

household refinance (Maggio et al., 2016; Beraja et al., 2017). Yet the bubble broken of real estate 

market in Japan, areas where borrowers with non-standard mortgages experienced large house 

price declines (Ugai, 2006). Although the Bank of Japan issued the QE monetary policy and 

Abeconomics, most borrowers and households had negative home equity lead to lost the 

refinancing ability into the Japan’s real estate market. For the financial market, there is no 

significant effect of the Japan’s unconventional monetary policy in “effective” period. While, in 

the “failure” period, Japan’s unconventional monetary policy has positive and significant effects 

on the financial market. These results opposite the Japan’s unconventional monetary policy can 

stabilize the financial market (see, inter alia, Stock and Watson, 2005; Fuster and Willen, 2010; 

Peersman, 2011; Fujiki, Hiroshi, Okina, and Shiratsuka, 2001; Hancock and Passmore, 2011; 

Yellen, 2011). Considered the Japan’s long-term recession, the financial market has been distressed 

by real estate bubble and the excessive lending. The unconventional monetary policy cannot 

fundamentally change the investors’ confidence on the Japan’s financial market. For the national 

economic output, the effects of Japan’s unconventional monetary policy in two regimes are 

positive and significant. This results support the view of Girardin and Moussa (2008) and Harada 

and Mashijima (2010).  Japan’s unconventional monetary policy increased the monetary base to 

exert a significantly positive effect on the output. For the price level, the effects of Japan’s 

unconventional monetary policy are positive and significant. These results show that the Japan’s 

unconventional monetary policy can effectively control the deflation, not same with Okina and 
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Shiratsuka (2004a) and Kiyotaki and Moore (2012). The Bank of Japan had set a 2% price stability 

target, and it subsequently stated that it would continue with the program as long as necessary to 

achieve the 2% inflation target.  

 

 
 

  

Figure 8.4a: Impulse responses to a monetary shock in Regime1 (Effective Period) 

Notes: This figure depicts the impulse response functions of the endogenous variables of the MS-SFAVAR model in 

the effective state (Regime 1). Estimated accumulated (10-periods ahead) IRFs to a monetary policy factor shock. The 

figure shows response to a positive one-standard-deviation shock in a monetary policy factor. Lines with symbols 

stand for the upper and lower one standard error bands. The vertical axis is expressed in the percentage of change in 

the variables.  
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Figure 8.4b: Impulse responses to a monetary shock in Regime2 (Failure Period) 

Notes: This figure depicts the impulse response functions of the endogenous variables of the MS-SFAVAR model in 

the effective state (Regime 2). Identification is recursive, in the order listed. Estimated accumulated (10-periods ahead) 

IRFs to a monetary policy factor shock. The figure shows response to a positive one-standard-deviation shock in a 

monetary policy factor. Lines with symbols stand for the upper and lower one standard error bands. The vertical axis 

is expressed in the percentage of change in the variables.  

 

 

8.4.2 Robustness Checks 

 

Considered the position of Japan’s real estate market in the Japan’s economy and financial market, 

we put the Japan’s real estate market group in to the Japan’s national economic output group and 

extract a new factor, which is named ECONOMIC. Figure B4 and B5 in Appendix B show the 

results of impulse response. Results show that there is similar with former one. 
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Overall, via the MSIH (2)-SFAVAR (1) model, these results have tested four hypotheses. First, 

Japan’s expansionary unconventional monetary policy in “effective” period and “failure” period 

can exert positive effects on the Japan’s national economic output. This result certificates the first 

hypothesis is true. In the second hypothesis, the results show that Japan’s expansionary 

unconventional monetary policy in “effective” period and “failure” period can exert positive 

effects on the Japan’s price level. This result certificates the second hypothesis is true. It means 

that Japan’s expansionary unconventional monetary policy has fundamentally changed the Japan’s 

deflation. Moreover, Japan’s expansionary unconventional monetary policy in two regimes cannot 

exert its effects on the real estate market. This result certificates the third hypothesis is false. Japan’s 

real estate market has experienced the bubble broken cannot be treated by the unconventional 

monetary policy for recovery. Lastly, Japan’s expansionary unconventional monetary policy cannot 

stabilize the Japan’s financial markets. This result certificates the fourth hypothesis is false. This 

point is opposite with the results of Shiratsuka (2010). To the financial market, considered the 

spillover effects and investors’ confidence, Japan’s expansionary unconventional monetary policy 

cannot change the state of Japan’s financial market. And, used robust check, results show that the 

relationship between the real estate market and financial market in Japan is closed.  

 

8.5 Conclusions and Recommendations 

 

During the recession in Japan, academic recommended that, under a liquidity trap, the monetary 

authorities should increase the base money into the economy. This study propose a SFAVAR 

approach combined with a Markov Switching method in order to investigate the financial and 

macroeconomics effects of Japan’s unconventional monetary policy.  

Four main conclusions can be drawn from this study. First, this study has drawn the roadmap of 

Japan’s unconventional monetary policy from March 2001 to December 2015 Based on the MS-

SFAVAR model, there are two regimes of Japan’s unconventional monetary policy, which are 

about the “effective” period and “failure” period. Based on the map of regimes’ probability, the 

Japan’s unconventional monetary policy in “effective” period mainly involves 2001 to 2006 and 

2013 to 2015. Japan’s unconventional monetary policy in “failure” period is mainly from 2007 to 

2012. Second, this study has first-time extracted factor from Japan’s unconventional monetary 

policy group to analyse its effects on these four groups. Compared with other literatures that used 
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MS-SFAVAR model, extracted factor from variables of Japan’s unconventional monetary policy 

could promote the reliable of results and avoid the monetary policy’s asymmetric effects. After all, 

using one or two variables to represent the unconventional monetary policy cannot grasp the 

whole effects on the financial markets and macroeconomy. Third, this study clearly investigates 

the effects of Japan’s unconventional monetary policy on financial market and macroeconomy. 

Based on the results, it could find the financial and macroeconomic effects of Japan’s 

unconventional monetary policy in “effective” and “failure” period is different. In the “effective” 

state, Japan’s unconventional monetary policy cannot change the recession state of Japan’s real 

estate market. For price level, Japan’s unconventional monetary policy has positive effects on the 

Japan’s deflation. This result shows that Japan’s unconventional monetary policy has positive 

reaction on the inflation, not same with Okina and Shiratsuka (2004a) and Kiyotaki and Moore 

(2012).  Japan’s unconventional monetary policy does not have significant effects on the financial 

market. Japan’s unconventional monetary policy has positive and significant effects on the national 

economy output. In the “failure” period, Japan’s unconventional monetary policy have monetary 

policy in the failure period cannot exert impacts on the real estate market. Japan’s unconventional 

monetary policy have positive and significant effects on the financial markets. The effects of 

Japan’s unconventional monetary policy on price level are positive and significant. Japan’s 

unconventional monetary policy has positive and significant effects on the national economics. 

Based on the results, there are some recommendations to the Japan’s policymakers. First, Japan’s 

real estate market cannot use the expansionary unconventional monetary policy to recover. 

Policymakers should rebuild the Japan’s real estate market system of operational transaction 

mechanism. Since 2007 to now, Japan’s deflation has been controlled by unconventional monetary 

policy. But, this condition also has been affected by increasing wage level. If policymakers want to 

achieve the inflation target 2% in future, they should continue to use the unconventional monetary 

policy and improve the wage level to stimulate the price level. To the financial market, Japan has 

experienced long-term recession so that cannot change the investor’s confidence. With 

unconventional monetary policy, policymakers could also issue some stimulus investors’ 

confidence announcements to stabilize and recover the financial markets. Lastly, policymakers 

should enlarge the size of funding injection to the market for reduction the size effects of 

unconventional monetary policy on Japan’s output gap. 
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Chapter 9. Conclusions 

 

By the four empirical chapters, this thesis aims to shed light on the effects of China’s monetary 

policy and Japan’s unconventional monetary policy. Four empirical essays use the deduction 

approach to specifically set the testable hypotheses and purport for focusing on the relative 

research objectives and answering the specific research questions. This thesis develops the 

econometric approaches, such as factor-augmented VAR model, Markov switching VAR model 

and Markov switching structure factor-augmented VAR model in these four empirical essays.  

Considered the complex of China’s economic transformation, used three empirical chapters aim 

to discuss the effectiveness of China’s monetary policy on the China’s economy, explore the 

asymmetric effects of China’s monetary policy on the China’s stock market, and shed light on the 

effects of China’s monetary policy on the tourism market development. The first essay issues 

factor-argument VAR model to capture the effectiveness of China’s monetary policy on the 

economy. The second chapter develops a Markov switching VAR model to shed light on the 

asymmetric effects of China’s monetary policy on the stock market. The third chapter uses factor 

argument VAR model to explore the effects of four monetary policy’s transmission channels on 

the tourism market development. Furthermore, after 2008 global financial crisis, the 

unconventional monetary policy has been received more attention its effects. In the fourth chapter, 

this study develops a structure factor-augmented VAR model combined with the Markov regime 

switching approach to identify the effects of Japan’s unconventional monetary policy in the 

different states on the financial market and macroeconomy. The contributions of this study clearly 

state the effects of monetary policy in the different transmission mechanisms. This overview of 

the main conclusions is summarized by the four empirical chapters. And, this part also provides 

the research limited of this study, as well as, policy implications and intentions regarding the future 

research. 

 

9.1 Summary of Main Findings 

 

9.1.1 Empirical findings related to each individual chapters 
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There are three empirical chapters to shed light on the effects of China’s monetary policy. The 

first empirical chapter focuses on the effectiveness of China’s monetary policy on the China’s 

economy. The research aims and objectives of first empirical chapter can lay the solid foundation 

for analysis the effects of China’s monetary policy on the related markets. Used factor-augmented 

VAR model, China’s monetary policy can exert positive and significant effects on the China’s 

economy and price level. Moreover, considered the role of quantity-based direct instruments and 

price-based indirect instruments on China’s economy, this study respectively explores the two 

kinds of monetary instruments’ effects. Results show that the China’s quantity-based direct 

monetary instruments exert significant and positive effects on the economy and price level, while 

the price-based indirect instruments cannot affect the economy and price level. This result shows 

that the effectiveness of China’s monetary policy depends on the quantity-based direct monetary 

instruments. Furthermore, China’s quantity-based direct monetary instruments have strengthened 

its effects after 2008 financial crisis. Overall, the first empirical chapter has confirmed the China’s 

monetary policy has an effectiveness on the economy. Based on the first empirical chapter’s results, 

the second empirical chapter focuses on the effects of China’s monetary policy on the stock 

market. By employing the nonlinear VAR model, this study uses the theoretical framework 

between monetary policy, the stock market and macroeconomy to capture the asymmetric effects 

of China’s monetary policy on the stock market. Both the quantity-based direct instruments and 

price-based indirect instruments have different effects on the stock market in the bull market state 

and bear market state. The effects of China’s monetary policy in the bull market state are stronger 

than the bear market state. Moreover, the third empirical chapter firstly explores the effects of 

China’s monetary policy on the tourism market development. Via the Granger Causality test, this 

chapter finds that China’s economy leads to the tourism market development (GLTH). Used the 

factor-augmented VAR model, this study sheds light on the main transmission channels of the 

monetary policy includes the money supply channel, interest rate channel, exchange rate channel, 

and other assets channel, are how to affect the China’s economy and tourism market development. 

Firstly, results show that China’s monetary policy is effectiveness on the economy. Moreover, the 

results indicate that the money supply channel, exchange rate channel, and other assets channel 

exert significant and negative effects on China’s tourism market development. This chapter shows 

that China’s monetary policy makes tourism market is being an inferior market in China.  

Turning to Japan’s unconventional monetary policy, the fourth empirical chapter sheds light on 

the financial and macroeconomic effects of Japan’s unconventional policy. Considered the 

complex and long-term of expansionary unconventional monetary policy in Japan, this study uses 

the structure factor argument VAR model and combines with the Markov switching approach to 



205 | P a g e  
 

capture the dynamic effects of Japan’s unconventional monetary policy. This study has drawn the 

roadmap of Japan’s unconventional monetary policy from March 2001 to December 2015. Based 

on the MS-SFAVAR model, there are two regimes of Japan’s unconventional monetary policy, 

which are about the effective period and failure period. Overall, Japan’s unconventional monetary 

policy in the effective period and failure period can exert the positive and significant effects on the 

price level and national economic output. While, Japan’s unconventional monetary policy in two 

regimes cannot exert the significant effects on the real estate market and financial market. 

 

9.1.2 Synthesis 

 

Considered the results obtained from each individual empirical chapters, this study could reach 

three important conclusions.  

The first one is China’s monetary policy is effectiveness on China’s economy since 2002 to 2016.  

From first empirical chapter to third empirical chapter, this study uses the linear models and non-

linear model to show that China’s monetary policy can affect China’s economy and achieve the 

targets. According to the evidence provided in chapter 5, chapter 6 and chapter 7, the quantity-

based direct instruments or money supply channel have exerted significant and positive effects on 

China’s economy. To be specific, the price-based indirect monetary instruments cannot exert 

effects on China’s economy. Geiger (2008) assesses that full effect of price-based instruments in 

China can only come into play when there are no quantity-based influences involved. The quantity-

based direct monetary instruments play a dominant role in China’s monetary policy. While 

affirming the effectiveness of China’s monetary policy, the degree of China’s monetary policy’s 

effectiveness is limited by some factors, such as state ownership and the central bank’s 

independence.  

The second one is the China’s monetary policy cannot effectively change the unbalanced state 

between the financial market and non-financial market. Chapter 6 has confirmed the China’s 

monetary policy has asymmetric effects on the stock market. The effects of quantity-based direct 

instruments and price-based indirect instruments have different effects on the bull market state 

and bear market state. Chapter 7 has clearly stated the China’s monetary policy leads to the tourism 

market into an inferior state. The money supply channel, exchange rate channel, and other assets 

channel have significant and negative effects on China’s tourism market development. Compared 

the effects of China’s monetary policy on the stock market and tourism market, we can observe 
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that China’s monetary policy cannot change the unbalanced state between the financial market and 

non-financial market in China.  

The third one is the Japan’s three rounds of unconventional monetary policy has limited effects. 

The results show that there are significant and positive effects of Japan’s three rounds of 

unconventional monetary policy on the economy and price level. However, to the real estate 

market and financial market, the Japan’s three rounds of unconventional monetary policy cannot 

exert the significant effects. The large-scale of Bank of Japan’s Japanese Government Bonds (JGB) 

purchases cannot change the underlying factors of recession.  Considered the bubble broken of 

real estate market, the Japan’s financial market and macroeconomy have experienced a long-term 

recession. 

Overall, this study has explored the effects of monetary policy in the different transmission 

mechanisms. The findings of this study are following:  

1. This study finds that a significant effects of China’s monetary policy on the economy if the 

quantity-based direct monetary instruments are done. 

2. This study finds that China’s monetary policy has asymmetric effects on the stock market. 

3. This study sheds light on the China’s monetary policy has stronger effects in a bull market than 

a bear market. 

4. This study finds that China’s economy growth leads to China’s tourism market development. 

5. This study finds that the China’s monetary policy has adverse effects on the tourism market. 

6. This study finds that the Japan’s unconventional monetary policy has positive effects on the 

price level and the economy. 

 

9.1.3 Contributions of Thesis 

 

In this study, there are five contributions to help literature and research to deeply understand the 

China’s monetary policy and Japan’s unconventional monetary policy. 

 

1. To the best of my knowledge, this study firstly states that effectiveness of China’s monetary 

policy completely relies on the quantity-based direct monetary instruments. 
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2. Using the nonlinear VAR model, this study does not only explore the asymmetric effects of 

China’s monetary policy on the stock market, but also states the effects on the bull market are 

stronger than the bear market.  

3. To the best of my knowledge, this study firstly establishes a framework to analyse the effects 

of monetary policy on the China’s tourism market development. 

4. Using the MS-SFAVAR model, this study firstly draws the roadmap of Japan’s three rounds 

unconventional monetary policy.  

5. To the best of my knowledge, this study gives a clear consequence of Japan’s three rounds of 

unconventional monetary policy is how to affect financial market and macroeconomy. 

Overall, this thesis has respectively caught up the characteristics of China’s monetary policy since 

economic transformation and the mainstream effects Japan’s unconventional monetary policy 

since “Lost Decade”. These study have touched the expected outcomes of China’s monetary policy 

and Japan’s unconventional monetary policy. This study lays the solid foundation to further analyse 

the China’s monetary policy and Japan’s unconventional monetary policy. 

  

9.2 Policy Implications 

Obviously, the empirical results and findings in this thesis have provided the significant 

implications to the policymakers and scholars.  

To the China’s monetary policy, this study has following implications. First, based on the results 

of China’s monetary policy is effectiveness, this study recommends China’s policymakers should 

improve the effectiveness of price-based indirect monetary instruments. In the premise of the 

financial stable, China’s policymakers should implement the full marketization of interest rates 

system. Interest rates system in the efficient state can effectively affect the supply and demand. In 

addition, the People’s Bank of China should continue to use the quantity-based instruments to 

stabilize and stimulate the China’s economy and price level. The People’s Bank of China should 

enhance the level of money supply for achieving the unified coordination between the short-term 

target and long-term target. Since the economic transformation, China’s monetary policy has been 

carrying multiple targets and objectives in this process. With China’s economy into the “new 

normal” stage, policymakers should concrete clear and definite the targets of monetary policy and 

strengthen the effects of quantity-based monetary instruments and price-based indirect monetary 

instruments. Second, based on China’s monetary policy has asymmetric effects on the stock 

market, this study provides the reference to China’s policymakers for the stimulus and regulations 
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of monetary policy on the stock market in the different states. Following the effects of China’s 

monetary policy on the tourism market, this study helps the scholars to build the theoretical 

framework for analysis the effects of monetary policy on the tourism market. It can be said this 

study provides significant insights into the further study of the effects of monetary policy and 

tourism market. To Japan’s unconventional monetary policy, this study helps the scholar to 

understand the roadmap of Japan’s unconventional monetary policy in the two states. Moreover, 

this study shows the real estate market cannot be effectively affected by Japan’s unconventional 

monetary policy. It could provide the feasibility analysis for rebuilding Japan’s real estate market. 

Although limited the unconventional monetary policy in Japan, this study suggests the large-scale 

of asset purchase can effectively stimulate the economic activities and price level in the short-term. 

Moreover, combined the experiences of Japan’s long-term recession, there is an implication to the 

China’s policymakers. The China’s policymakers should positively adjust the structure of economic 

development. Before the 1985 Plaza Agreement, Japan’s real estate market and financial have 

become the main force to drive economic development. This point is similar with China’s 

economy after 2002. Chapter 6 and Chapter 7 have shown that there is an unbalance state between 

the China’s financial market and non-financial market. In order to prevent the Japan’s lessons in 

China, the People’s Bank of China should use the different monetary instruments and transmission 

mechanism monetary channels to adjust the economic structure.  

Overall, this study is based on the results and key finding has entailed the solid and important 

implications to the policymakers and researchers analyse China’s monetary policy and Japan’s 

unconventional monetary policy. 

 

9.3 Limitations and Future Research 

 

The empirical results presented in this study have their own value. Specifically speaking, we are 

satisfied with the information provided by the econometric approach used. The analysis of results 

in each essay could shed light on the effects or relations between different the variables of research. 

Although this research was carefully prepared, this study is still aware of its limitations. The first 

limitation is the quantity of China’s macroeconomic data. Considered the economic 

transformation in China, China’s macroeconomic data system is not in a completed state. It mainly 

expresses in the two problems. First, it is the frequent problem. Such as, China’s GDP just has the 
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annual data. We have to use the industry of add value to replace. More, the data of China’s tourism 

market just has the annual data. We have to use the different frequency conversion methods to get 

the quarterly or monthly data. Second, it is the missing value problems. Fernald et al. (2014) argue 

that a lack of a long history for many series, and the rapid institutional and structural changes that 

China has undergone. The China’s macroeconomic data in the low-level quality has affected this 

study cannot get more accuracy results and findings. Moreover, the limitation concerns the 

adoption of only two regimes of China’s stock market. As the existing literature, the China’s stock 

market is not a wholesome market. And, China’s stock market is in high fluctuations. There may 

exist a potential state to connect the bull market state and bear market state. This limitation pertains 

to computational difficulties and weighs on the asymmetric effects of China’s monetary policy. In 

addition, there are various more complicated definitions of unconventional monetary policy. The 

effects of Japan’s monetary policy on the macroeconomy and financial market are not wide and 

general. 

As we have just said, the goal of this study has been accomplished. However, there are some of 

the open issues that deserve further research.  

First, the effectiveness of China’s monetary policy on the economy has laid solid foundation to 

explore the relative effects of monetary policy. Based on this condition, we can issue some new 

research points and objectives, such as the effects of China’s monetary on the health economy and 

digital economy. To the health economy, the China’s households have paid more attention on their 

health and lifetime. This point is based on the China’s economy in the rapid development. I could 

capture China’s monetary policy is how to affect health economy.  To the digital economy, China’s 

people use the digital money to consume, invest and save. The paperless money in China has 

developed in a high degree. The relationship between the monetary policy and digital economy is 

worthy to discuss. In the future, we will focus on the effects of China’s monetary policy on these 

new points. 

Second, I need to furtherly analyse the effects of China’s monetary policy on the stock market in 

the future. In the second empirical chapter, I find that the China’s monetary policy has asymmetric 

effects on the stock market. But, for directly identifying the asymmetric effects, we ignore the 

stock market’s turbulence state. The turbulence state is the linkage between the bull market state 

and bear market state. It would also be very interesting to test the asymmetric effects of China’s 

monetary policy on these three regimes. Moreover, the second empirical chapter cannot explore 

the spatial dimensional and time dimensional asymmetric effects of monetary policy on the stock 



210 | P a g e  
 

market.  In the future, I will explore the two dimensional asymmetric effects of monetary policy 

on the three regimes.  

Third, I need to widely explore and find the effects of main economies’ monetary policy on the 

tourism exporting countries. In the third empirical chapter, I have established the framework of 

analysis the effects of monetary policy on the tourism market. Results show that China’s monetary 

policy has made the tourism market in an inferior state. Based on this point, for finding the 

similarity, the future work will enlarge the data sample and use panel data to analyse the effects of 

monetary policy on the tourism market development. Moreover, the future work will consider the 

interactions between the different monetary policy channels on the tourism market. 

Fourth, I may change the regimes of Japan’s unconventional monetary policy in the future work. 

In the fourth empirical chapter, I use the effectiveness period and failure period to identify 

unconventional monetary policy’s financial and macroeconomic effects. In the future, I could be 

based on the different rounds of unconventional monetary policy to capture the effects. 

Furthermore, the future work will focus on the exit effects of Japan’s unconventional monetary 

policy. The 15-year experiences of Japan’s unconventional monetary policy have deeply affected 

economy and financial market. Once Bank of Japan exited the unconventional monetary policy, 

the exit effects of Japan’s unconventional monetary policy are worthy to research.  

Finally, I need to pay more attention on the research design and econometric approach (or use 

different methods) for improving the accuracy degree of our results. To the research design, this 

study relies on the deduction method to introduce the hypotheses and analysis. In future work, I 

should consider different points of view to the research. Turning to the econometric approach, 

we should not only focus on the popular econometric approaches, but also explore the appropriate 

econometric approaches. 
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Appendix 

 

The Appendix is constituted by the two parts, which are Appendix A and Appendix B. The 

Appendix A is the relative tables of four empirical chapters. And, Appendix B is the relative figures 

of four empirical chapters. 

 

Appendix A.  

 

 All relative tables of four empirical chapters have been put in the Appendix A.  

 

Table A1. Variable list (Chapter 5. Effectiveness of China’s monetary policy on the economy) 

Name Variables Transformation Code 

RE1 Industrial added value: month-on-year 2 

RE2 Production: Power generation: month-on-year 1 

RE3 Investment in fixed assets: Accumulated year on year 2 

RE4 Total retail sales of social consumer goods: same month 2 

RE5 The amount of imports: the same month 2 

RE6 Export amount: month on year 2 

RE7 Consumer confidence index: month: year on year 1 

RE8 Official reserve assets: foreign exchange reserves: year on year 2 

RE9 Shanghai Composite Index: Month: Year on year 1 

RE10 Shenzhen Component Index: Month: Year on year 1 

PL1 Core CPI: month on year 2 

PL2 CPI: food: month on year 2 
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PL3 City CPI: month on year 2 

PL4 PPI: all industrial products: month on year 2 

FB Financial institutions: the balance of loans: year on year 2 

M2 M2: year on year 2 

RR 7 days Repo rate: Weighted average: Last week (B1W): Month 1 

IR One-year loan benchmark interest rate 2 

IP  U.S. industrial production 2 

CP  U.S. commodity prices index 1 

Notes: All other variables were downloaded from the Wind database. Frequently: Monthly. Data is from January 2002 

to December 2016. The transformation codes (T) are: 1 – no transformation; 2 – first difference. 

 

Table A2. Results of ADF Test (Chapter 5. Effectiveness of China’s monetary policy on the 

economy) 

 (C,T,K) ADF value Prob. 5% critical value 

DRE1 c,0,1 -15.111 0 -2.877729 

RE2 c,0,1 -3.16748 0.0236 -2.877729 

DRE3 c,0,1 -10.3921 0 -2.877729 

DRE4 c,0,11 -4.46852 0.0003 -2.878723 

DRE5 c,0,0 -22.6005 0 -2.877636 

DRE6 c,0,1 -14.6566 0 -2.877729 

RE7 c,0,0 -4.71925 0.0001 -2.877544 

DRE8 c,0,0 -10.9098 0 -2.877636 

RE9 c,0,0 -2.85386 0.053 -2.877544 

RE10 c,0,4 -3.41261 0.0118 -2.877919 

DPL1 c,0,11 -5.83678 0 -2.878723 
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DPL2 c,0,4 -5.33771 0 -2.878015 

DPL3 c,0,0 -11.9579 0 -2.877544 

DPL4 c,0,1 -7.18816 0 -2.877729 

DFB c,0,2 -3.68516 0.0051 -2.877823 

DM2 c,0,2 -5.2301 0 -2.877823 

RR c,0,0 -4.10764 0.0012 -2.877544 

DIR c,0,2 -6.28827 0 -2.877729 

IP c,0,3 -4.28172 0 -2.877729 

CP C,0,2 -3.28792 0.0062 2.877729 

Notes: This table summarizes results of the full sample Augmented Dickey–Fuller (ADF). C means that intercept 

term. T is the trend term, which means that data has long-term positive and negative trend. K expresses the lag order.  

 

Table A3. Results of PP Test (Chapter 5. Effectiveness of China’s monetary policy on the 

economy) 

 (C,T,K) ADF value Prob. 5% critical value 

DRE1 c,0,0 -27.6246 0 -2.877636 

RE2 c,0,0 -8.67404 0 -2.877544 

DRE3 c,0,0 -9.62597 0 -2.877636 

DRE4 c,0,0 -23.505 0 -2.877636 

DRE5 c,0,0 -22.775 0 -2.877636 

DRE6 c,0,0 -26.154 0 -2.877636 

RE7 c,0,0 -4.65412 0.0002 -2.877544 

DRE8 c,0,0 -11.1457 0 -2.877636 

RE9 c,0,0 -3.13184 0.026 -2.877544 

RE10 c,0,0 -3.028 0.0342 -2.877544 
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DPL1 c,0,0 -12.8652 0 -2.877636 

DPL2 c,0,0 -12.5189 0 -2.877636 

DPL3 c,0,0 -11.972 0 -2.877636 

DPL4 c,0,0 -12.9163 0 -2.877636 

DFB c,0,0 -10.0242 0 -2.877636 

DM2 c,0,0 -13.1524 0 -2.877636 

RR c,0,0 -3.79384 0.0036 -2.877544 

DIR c,0,0 -6.28827 0 -2.877729 

IP c,0,1 -4.23455 0 -2.877636 

CP c,0,0 -3.98927 0 -2.877636 

Notes: This table summarizes results of full sample Phillips–Perron (PP). C means that intercept term. T is the trend 

term, which means that data has long-term positive and negative trend. K expresses the lag order. 

 

Table A4. Results of KPSS Test (Chapter 5. Effectiveness of China’s monetary policy on the 

economy) 

 LM-stat. 5% critical value 

DRE1 0.099739 0.463 

RE2 0.197811 0.463 

DRE3 0.226182 0.463 

DRE4 0.204914 0.463 

DRE5 0.023429 0.463 

DRE6 0.029276 0.463 

RE7 0.086695 0.463 

DRE8 0.125245 0.463 

RE9 0.086 0.463 
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RE10 0.124138 0.463 

DPL1 0.069715 0.463 

DPL2 0.083901 0.463 

DPL3 0.072671 0.463 

DPL4 0.062578 0.463 

DFB 0.076168 0.463 

DM2 0.099934 0.463 

RR 0.442648 0.463 

DIR 0.147848 0.463 

IP 0.227313 0.463 

CP 0.382745 0.463 

Notes: This table summarizes results of full sample Kwiatkowski–Phillips–Schmidt-Shin (KPSS). 

 

Table A5. Coefficients of correlation (Chapter 5. Effectiveness of China’s monetary policy on 

the economy) 

  

  RR M2 IR IP FRE FPL FB CP 

RR 1 0.524397 0.446041 -0.46183 0.31849 0.022062 0.347783 -0.63548 

M2 0.524397 1 0.17033 0.48993 0.382999 0.194089 0.89658 0.43082 

IR 0.446041 0.17033 1 0.060518 0.43695 0.096989 0.245628 -0.16488 

IP -0.46183 0.48993 0.060518 1 0.087114 0.077928 0.36482 0.556261 

FRE 0.31849 0.382999 0.43695 0.087114 1 0.179947 0.376661 0.30101 

FPL 0.022062 0.194089 0.096989 0.077928 0.179947 1 0.157293 0.11651 

FB 0.347783 0.89658 0.245628 0.36482 0.376661 0.157293 1 0.20601 

CP -0.63548 0.43082 0.16488 0.556261 0.30101 0.11651 0.20601 1 

Notes: RR represents the 7-day repo rate. M2 is growth rate of M2 to represent China’s quantity-based direct monetary 

instrument. IR is the one-year loan benchmark interest rate. IP is the U.S. industrial production. FRE donates the 

China’s real economic factor. FPL is the China’s price level factor. FB represents the balance loan in the financial 

institutions. CP is the U.S. commodity prices index. This table summarizes the Pearson coefficients among the 

dependent and exogenous variables. The sample period is from 2002.01 to 2016.12 that contains a total of 180 monthly 
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observations. 

 

Table A6. Table A6. Heteroscedasticity Test: Breusch-Pagan-Godfrey (Chapter 5. Effectiveness 

of China’s monetary policy on the economy) 

     
     
     

     

F-statistic 1.752412     Prob. F(7,161) 0.0004 

Obs*R-squared 11.9648     Prob. Chi-Square(7) 0.0017 

Scaled explained SS 21.27735     Prob. Chi-Square(7) 0.0034 

Notes: In this table, the heteroscedasticity tests are summarised. The degrees of freedom and p-values are provided.  
The Breusch-Pagan test is used to test for heteroscedasticity in the residual terms. The test statistics follow a Chi-
square distribution. 

 

 

Table A7. Results of Optimal Lag Orders (Chapter 5. Effectiveness of China’s monetary 

policy on the economy) 

 

A) Optimal Lag Length (monetary policy factor, real economy factor and price level factor, 

FAVAR model) 

Lag LogL LR FPE AIC SIC HQ 

0 -374.9457 NA   4.3855  15.8480  12.1334  10.8321 

1 -593.0834  541.7924 0.0465*  5.4782* 6.0364* 5.3664* 

2 -438.7842  36.5355 0.0735    5.5742 9.7965     8.2823   

3 -428.9352  34.1542  0.0784  6.4376  8.8452  7.6215 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 

 

B) Optimal Lag Length (balance of loan in the financial institutions (FB), real economy factor 

and price level factor, FAVAR model)—Full Sample 
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Lag LogL LR FPE AIC SIC HQ 

0 -265.6545 NA  1.8919 -7.6710  -7.5243  11.0824 

1 -337.1075  97.3652 0.5568 *  -7.6866* -7.5524* 5.1462 * 

2 -243.5228  23.3524 0.695109 -7.5656 -7.4973  6.2788 

3 -194.9985  19.4362  0.8480 -7.6524 -7.4790  6.8256 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 

 

C) Optimal Lag Length (balance of loan in the financial institutions (FB), real economy factor 

and price level factor, FAVAR model)—January. 2002 to December 2007 

Lag LogL LR FPE AIC SIC HQ 

0 -224.165 NA  0.6110 -2.4173 -0.2873 9.7237  

1 -437.1873  45.2521 0.4645*  -5.7798* -0.4677* 6.9732* 

2 -244.4608  40.1852 0. 6985 -4.2531 -0.3070  8.0561 

3 -123.0305 41.3124  0. 6495  -4. 1767 -0.2719 6.9873 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 

 

D) Optimal Lag Length (balance of loan in the financial institutions (FB), real economy factor 

and price level factor, FAVAR model)—January. 2008 to December 2016 

Lag LogL LR FPE AIC SIC HQ 

0 -564.2124 NA  1.3409 -7.64057 -0.2515  8.5871 

1 -390.1332  49.2036 0.5763 *  -9.12174* -0.7466 * 5.1466* 

2 -212.2899  43.4930 0.9814 -6.88725 -0.5281  8.2078 

3 -157.6613  15.7654 0.6813  -4.43277 -0.4846 6.4118 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 
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E) Optimal Lag Length (M2 (M2), real economy factor and price level factor, FAVAR model) —

Full Sample 

Lag LogL LR FPE AIC SIC HQ 

0 -557.7627 NA  1.2013 -8.2070 −0.3371 9.5706 

1 -346.8369  35.7669 0.3563*  -9.0854* −0.6887* 4.1321* 

2 -278.8648 35.4168 0.6825 -4.1222 −0.4340  6.9732 

3 -139.0332  14.4377 0.8044 -4.9253 −0.5642 8.4452 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 

 

F) Optimal Lag Length (M2 (M2), real economy factor and price level factor, FAVAR model)—

January. 2002 to December 2007 

Lag LogL LR FPE AIC SIC HQ 

0 -508.3835 NA  1.9134 -7.6450 -0.4643 10.7624 

1 -340.1924  30.8209 0.3573*  -9.4998* −0.7677* 4.4608* 

2 -212.7289 27.1169 0.4847 -6.5941 −0. 2236  6.3025 

3 −109.7683 30.7715  0.6151 -7.3561 −0. 5099 7.6405 

 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 

 

G) Optimal Lag Length (M2 (M2), real economy factor and price level factor, FAVAR model)—

January. 2008 to December 2016 

Lag LogL LR FPE AIC SIC HQ 

0 -547.3047 NA  1.8985 -6.9510 -0. 4662  8.1044 

1 -243.5228 35.2697  0.1098*  -9.0977* −0.6813* 5.7798* 

2 -281.6716 26.3120 0.2303 -4.4608 −0. 2681  8.0561 

3 −112.2841 25.3105 0.9894 -5.0884 −0. 5014 7.4366 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 
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H) Optimal Lag Length (7-day Repo rate (RR), real economy factor and price level factor, 

FAVAR model)—Full Sample 

Lag LogL LR FPE AIC SIC HQ 

0 -555.6828 NA  1.6741 -7.6412 -0.4492 11.0287 

1 -325.3026  28.1541 0.4037*  -9.9835* −0.7739* 5.6041* 

2 -234.5402 24.1676 0.5109 -6.8011 −0.3985 6.5195 

3 −157.6613 37.5183 0.5796 -5.3644 −0.4011 6.8762 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 

 

I) Optimal Lag Length (7-day Repo rate (RR), real economy factor and price level factor, 

FAVAR model)—January. 2002 to December 2007 

Lag LogL LR FPE AIC SIC HQ 

0 -550.4235 NA  1.3591 -4.8058 -0. 1127 5.8685 

1 -343.2426  23.4576 0. 3008 *  -9. 9603* −0. 6807* 2.1319* 

2 -268.5643 32.6465 0. 8690 -6. 4543 −0. 0735 6.2466 

3 −196.8662 37.8403 0. 6409 -2.1778 −0. 1914 4.1772 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 

 

J) Optimal Lag Length (7-day Repo rate (RR), real economy factor and price level factor, 

FAVAR model)—January. 2008 to December 2016 

Lag LogL LR FPE AIC SIC HQ 

0 -557.2274 NA  1.1878 -2.2865 -0.3411 4.4976 

1 -356.4284  23.9542 0.9500 *  -6.3868 * −0.8588* 2.4621 * 

2 -255.9671 30.4592 1.7419 -1.4384 −0.0055 3.7570 

3 −195.9836 34.9151 1.5992 -4.2765 −0.5031 2.2580 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 
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K) Optimal Lag Length (one-year loan benchmark interest rate (IR), real economy factor and 

price level factor, FAVAR model)—Full Sample 

Lag LogL LR FPE AIC SIC HQ 

0 -557.2274 NA  1.1878 -2.2865 -0.3411 4.4976 

1 -356.4284  23.9542 0.9500 *  -6.3868 * −0.8588* 2.4621 * 

2 -255.9671 30.4592 1.7419 -1.4384 −0.0055 3.7570 

3 −195.9836 34.9151 1.5992 -4.2765 −0.5031 2.2580 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 

 

L) Optimal Lag Length (one-year loan benchmark interest rate (IR), real economy factor and 

price level factor, FAVAR model)—January. 2002 to December 2007 

Lag LogL LR FPE AIC SIC HQ 

0 -564.3209 NA  1.3530 -3.0155 -0. 3261 4.6563 

1 -301.6308  36.8023 0.2064 *  -6.1022* −0. 7376* 2.9765* 

2 -226.8403 31.6517 1.0686 -4.5820 −0.2362 3.2522 

3 −166.0943 33.1255 1.2043 -3.6723 −0.6523 2.6538 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 

 

M) Optimal Lag Length (one-year loan benchmark interest rate (IR), real economy factor and 

price level factor, FAVAR model)—January. 2008 to December 2016 

Lag LogL LR FPE AIC SIC HQ 

0 -559.7428 NA  1.2529 -2.2780 -0.7670 4.3396 

1 -358.8643  27.0279 0.5849*  -5.3973* −0. 8338  * 2.7332* 

2 -227.5899 29.3111 1.5674 -3.2681 −0. 5056 2.9750 

3 −116.3998 39.7184 1.6367 -2.3722 −0. 2234 3.1659 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 
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Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 

 

N) Optimal Lag Length (Eight-variable FAVAR model) 
 
 

Lag LogL LR FPE AIC SIC HQ 

0 -1674.5652 NA  133.9654 19.0697 7.2235 6.3702 

1 -511.8324 2246.3534 0.0171*  5.5086* 6.6332* 6.2758* 

2 -470.0229 74.8645 0.0325 6.1572 7.4167 6.3686 

3 -379.764 86.4629 0.0269 5.7829 6.9570 6.3669 

Notes: Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses Schwarz 

Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information Criterion (AIC), Final 

Prediction Error Criterion (FPE) and the general-to-specific sequential Likelihood Ratio test (LR). 

 

 

Table A8. Weights of Main Variables (Chapter 5. Effectiveness of China’s monetary policy on 

the economy) 

Variables Factor Loadings Weight of Main Variables 

DRE1 0.978 21.594% 

RE2 0.832 18.371% 

DRE3 0.785 17.332% 

DRE4 0.256 5.652% 

DRE5 0.813 17.796% 

DRE6 0.353 7.796% 

RE7 0.159 3.526% 

DRE8 0.107 2.237% 

DRE9 0.208 4.593% 

RE10 0.051 1.123% 

Intermediate 

Variance 

4.529  

Notes: This table summarizes results factor loadings and weight of main variables in China’s real economy group. 
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Table A9. Weights of Main Variables (Chapter 5. Effectiveness of China’s monetary policy on 

the economy) 

Variables Factor Loadings Weight of Main Variables 

DPL1 0.976 33.713% 

DPL2 0.973 33.610% 

DPL3 0.834 28.808% 

DPL4 0.112 3.8690% 

Intermediate Variance 2.895  

Notes: This table summarizes results factor loadings and weight of main variables in China’s price level group. 

 

Table A10. Weights of Main Variables (Chapter 5. Effectiveness of China’s monetary policy 

on the economy) 

Variables Factor Loadings Weight of Main Variables 

DFB 0.784 28.38% 

DM2 0.859 31.09% 

RR 0.582 21.07% 

DIR 0.538 19.46% 

Intermediate Variance 2.763  

Notes: This table summarizes results factor loadings and weight of main variables in China’s monetary policy group. 

 

Table A11. Diagnostic Tests (Chapter 5. Effectiveness of China’s monetary policy on the 

economy) 

 Real Economy 

Factor 

Price Level Factor Monetary Policy Factor 
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Autocorrelation Test H0: no serial 

correlation at lag order 

11.742(0.266) 

df=2 

6.659(0.394) 

df=2 

4.934(0.059) 

df=2 

Hetero Test  H0: no cross terms 68.539(0.265) 

df=2 

56.833(0.495) 

df=2 

129.527(0.081) 

df=2 

Normality Test  H0: residuals are 

multivariate normal 

2.823(0.574) 

df=2 

4.054(0549) 

df=2 

1.467(0.693) 

df=2 

Notes: In this table, the residual autocorrelation, normality and heteroscedasticity tests are summarised. The degrees 
of freedom and p-values (in parentheses) are provided.  The Lagrange Multiplier Test is used to test for autocorrelation 
in the residual terms. The Breusch-Pagan test is used to test for heteroscedasticity in the residual terms. The Jarque- 
Bera test is employed to test for normality in the residual terms. The test statistics follow a Chi-square distribution. 
 
 

Table A12. Variables and Data source (Chapter 6. Asymmetric Effects of China’s monetary 

policy on the Stock Market) 

 

Notes: RETURN represents return rate of Shanghai stock market. IVA is growth rate of China’s industrial added 

value. INTEREST is 7-day interbank weighted average interest rate to represent China’s price-based indirect monetary 

instrument. M2 is growth rate of M2 to represent China’s quantity-based direct monetary instrument. 

 

 

Table A13. Descriptive Statistics of  Variables (Chapter 6. Asymmetric Effects of China’s 

monetary policy on the Stock Market) 

Variables Details Data source 

RETURN Return rate of  Shanghai Composite Index WIND Database 

IVA Growth rate of  Industrial added value WIND Database 

M2 
Growth rate of  M2 WIND Database 

INTEREST 7-day interbank weighted average interest rate WIND Database 
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Variables in first differences 

 

Variables in levels 

Variable

s 

ob

s Mean 

Media

n Max Min Std Skew Kurt JB Prob 

RETUR

N 

14

8 

0.0293

5 

0.0003

4 

0.7332

67 

-

0.3582

37 

0.2151

95 

0.7321

49 

3.4932

01 

14.722

4 

0.00063

5 

IVA 

14

8 

13.896

89 14.7 22.5 5.4 

4.1848

65 

-

0.2255

37 

1.9890

32 

7.5573

9 

0.02285

2 

INTER

EST 

14

8 

2.8409

09 

2.5652

78 

7.0843

58 

0.9959

1 

1.0910

19 

0.7388

46 

3.7393

23 

16.836

06 

0.00022

1 

M2 

14

8 

16.981

28 16.425 29.74 10.8 

3.9596

58 

1.4030

94 

5.0892

34 

75.477

49 0 

Variable

s 

ob

s Mean 

Media

n Max Min Std Skew Kurt JB Prob 

DRETU

RN 

14

8 

0.0008

2 

-

0.0308

37 

1.0620

86 

-

0.8576

48 

0.3535

96 

0.6681

53 

3.3897

39 

11.867

87 

0.0026

48 

DIVA 

14

8 

-

0.1163

27 -0.1 3.1 -3.2 

1.0825

29 

-

0.2305

04 

3.4183

77 

2.3738

54 

0.3051

58 

DINTE

REST 

14

8 

0.0172

12 

-

0.0021 

3.4404

408 

-

2.9018

97 

0.6581

29 

0.7192

15 

10.427

23 

350.55

1 

0.0000

00 

DM2 

14

8 

-

0.0319

73 -0.1 5.03 -3.02 

1.1277

09 

0.9553

39 

6.2789

83 

88.214

84 

0.0000

00 

 

Notes: These two tables summarize descriptive statistics (sample mean, median, maximum, minimum, standard 

deviation, skewness, kurtosis, and the Jarque-Bera test statistics) of the return of the Shanghai Composite Index, 

growth rate of industry of add value, growth rate of M2, and the 7-day interbank weighted average interest rate. Table 
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9A shows the descriptive statistics of the aforementioned variables measured in levels and in first differences. The 

sample period is from 2003.01 to 2015.04 and contains a total of 148 monthly observations. 

 

Table A14. Results of  the Unit Root Test (Chapter 6. Asymmetric Effects of China’s monetary 

policy on the Stock Market) 

Unit root tests  ADF TEST PP TEST KPSS  TEST 

Variables(C,T,K) Obs ADF Value Pro. PP Value Pro. LM-stat. 5% critical 

value 

M2(C,0,2) 148 -4.644311 0.0002 -17.92118 0.000 0.12382 0.463 

RETURN(C,0,0) 148 -17.35141 0 -10.9662 0.000 0.09314 0.463 

IVA(C,0,0) 148 -2.931156 0.0491 -12.13172 0.000 0.04429 0.463 

INTEREST(C,0,3) 148 -3.681846 0.0053 -3.363713 0.013 0.02276 0.463 

Notes: This table summarizes results of the Augmented Dickey–Fuller (ADF), Kwiatkowski–Phillips–Schmidt-Shin 

(KPSS), and Phillips–Perron (PP) tests for a unit root. Under the ADF, PP and KPSS tests, the null hypothesis is that 

the series do not have a unit root. C refers to the intercept. T is the linear trend. K is the lag order. 

 

Table A15. Diagnostic Tests (Chapter 6. Asymmetric Effects of China’s monetary policy on 

the Stock Market) 

 RETURN IVA INTEREST M2 

Autocorrelation Test H0: 

no serial correlation at lag 

order 

2.137(0.226) 

df=3 

1.163(0.346) 

df=3 

1.492(0.203) 

df=3 

1.324(0.431) 

df=3 

Hetero Test  H0: no cross 

terms 

48.632(0.148) 

df=3 

54.238(0.476) 

df=3 

38.362(0.336) 

df=3 

39.195(0.537) 

df=3 

Normality Test H0: 

residuals are multivariate 

normal 

1.475(0.138)  

df=3 

3.015(0.426) 

df=3 

3.155(0.367) 

df=3 

2.133(0.114) 

df=3 

Notes: In this table, the residual autocorrelation, normality and heteroscedasticity tests are summarised. The degrees 
of freedom and p-values (in parentheses) are provided.  The Lagrange Multiplier Test is used to test for autocorrelation 
in the residual terms. The Breusch-Pagan test is used to test for heteroscedasticity in the residual terms. The Jarque-
Bera test is employed to test for normality in the residual terms. The test statistics follow a Chi-square distribution. 
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Table A16. Variables list (Chapter 7. Effects of  monetary policy on tourism market 

development: A Case Study of  China) 

Name Variables Transformation 
Code 

T1 Entry and exit: Mainland residents: year on year: 2 

T2 Entry and Exit Transportation: year on year: 2 

T3 Total tourism income: year on year: 2 

T4 Number of tourists: Total: year on year 2 

T5 Per capita travel cost: national: year on year 1 

T6 Per capita tourism cost: urban residents: year on year 2 

T7 Per capita tourism cost: rural residents: year on year 1 

T8 Travel agency: Total assets: year on year: 2 

T9 Balance services: Travel 1 

E1 GDP: year on year 2 

E2 CPI: Year on year: 1 

E3 CPI: education culture and entertainment year on year 2 

E4 RPI: year on year: 1 

E5 RPI: Sports & Entertainment: year on year: 2 

E6 PPI: culture, education, industry and the United States, sports and 
entertainment supplies manufacturing industry: year on year: 

2 

E7 Business climate index: state - owned enterprises 2 

E8 Macroeconomic climate index: early warning index: 2 

E9 Business climate index: culture and education, industry and the United 
States, sports and entertainment supplies manufacturing industry 

1 

E10 Consumer confidence index 2 

E11 Per capita disposable income of urban residents: year on year 2 

E12 Per capita consumption expenditure of urban residents: year on year 1 

E13 Engel Coefficient of urban households 2 

OA1 Housing price in main cities: year on year 2 

OA2 Monetary authorities: claims against other financial companies: year 
on year 

1 

OA3 Currency Authorities: Reserve Currency: Currency Issue: year-on-year 1 

OA4 In debt maturity rate of return: 1 year 2 

OA5 Financial products expected annual rate of return: RMB: the whole 
market: 1 year 

2 

OA6 Interbank bond pledged repo: weighted average interest rate 2 

OA7 SSE: A-share average price-earnings ratio 1 

Ex1 Official reserve assets: foreign exchange reserves: year on year 1 

Ex2 Central Price: USD / CNY: year on year 2 

Ex3 Central Price: GBP / CNY: year on year 1 

Ex4 RMB: Real effective exchange rate index: year on year 1 

Ex5 RMB: Nominal effective exchange rate index: year on year 1 

Ex6 United States: foreign investors to buy the total: Treasury: mainland 
China: year on year 

1 
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Ex7 United States: foreign investors to sell the total: bonds: mainland 
China: year on year 

1 

M1 Base currency balance: year on year 2 

M2 Open Market Operations: Currency: year on year 1 

M3 Open Market Operations: Currency Returns: year on year 1 

M4 Financial institutions: new RMB loans: cumulative value year on year 1 

M5 Financial institutions: the balance of deposits: year on year 2 

M6 Currency multiplier 2 

M7 M0: year on year 2 

M8 M1: year on year 1 

M9 M2: year on year 2 

M10 Currency net delivery: year on year 1 

Ir1 Excess deposit reserve ratio (excess rate): financial institutions 1 

Ir2 Time deposit rate: 3 months 2 

Ir3 Bank of China deposit interest rate for financial institutions: statutory 
reserve 

2 

Ir4 People 's Bank Deposits on Financial Institutions Deposit Rate: 
Excess Reserves 

2 

Ir5 Interbank borrowing weighted interest rate: 7 days 2 

Ir6 People 's Bank lending rates to financial institutions: less than 20 days 1 

Ir7 People 's Bank' s lending rate to financial institutions: rediscount 
interest rates 

2 

Ir8 Short-term loan rate: 6 months 2 

Ir9 Short-term deposit rate: 6 months 2 

Notes: All other variables were downloaded from the Wind database. Frequently: Quarterly. Data is from Q1 2004 to 

Q4 2016. The transformation codes (T) are: 1 – no transformation; 2 – first difference. 

 

Table A17. Descriptive Statistics (Chapter 7. Effects of  monetary policy on tourism market 

development: A Case Study of  China) 

 

(a) Other Assets Channel Group 
 

OA1 OA2 OA3 OA4 OA5 OA6 OA7 

Mean 0.040427 -0.00078 0.025305 160.5362 56.75962 9.896538 64.91058 

Median 0.040625 -0.00422 0.032202 155.025 63.05 9.43 53.625 

Maximum 0.162126 0.41268 0.180673 245.7 118.07 17.94 182.67 

Minimum -0.055921 -0.23354 -0.12913 60.51 7.94 2.97 30.21 

Std. Dev. 0.044853 0.106047 0.082631 45.64515 23.23154 3.900585 34.68299 

Skewness 0.247874 1.213393 -0.04496 -0.09421 -0.45356 0.214803 1.778506 

Kurtosis 2.971084 7.195882 2.226133 2.450775 3.090157 2.18181 5.887413 
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Jarque-Bera 0.534304 50.90521 1.315066 0.730493 1.800518 1.850325 45.47721 

Probability 0.765557 0 0.518128 0.694025 0.406464 0.396467 0 

Sum 2.102219 -0.04045 1.315862 8347.88 2951.5 514.62 3375.35 

Sum Sq. Dev. 0.102602 0.573546 0.348219 106257.5 27524.92 775.9426 61348.41 

Observations 52 52 52 52 52 52 52 

Notes: This table summarizes descriptive statistics (sample mean, median, maximum, minimum, standard deviation, 

skewness, and kurtosis) of the full sample of variables in other assets channel group. 

 

(b) Economy Group 

 
 

E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 

 Mean 9.56
923
1 

8.44
826
9 

2.04
865
4 

6.08
5 

-
2.22
519 

4.51
346
2 

127.
713
5 

285.
875 

129.
367
3 

106.
092
3 

11.4
084
6 

10.2
336
5 

8.91
538
5 

 
Media
n 

9.45 6.98
5 

2.3 4.25 -4.3 4.58 128.
2 

295.
95 

129.
45 

105.
65 

11.4 9.99 9.06 

 
Maxi
mum 

15 24.1 8.3 22.7 3.6 14.9 144 364.
7 

161.
2 

113.
2 

19.5 16.7 9.48 

 
Mini
mum 

6.4 -4.6 -4.4 -6.1 -8.3 -4.1 103.
9 

197.
4 

96.4 98.3 7.76 7 7.33 

 Std. 
Dev. 

2.40
950
2 

6.03
707
4 

3.47
986
9 

6.44
413
7 

4.13
547
1 

4.22
925
6 

8.08
993
6 

49.3
497 

14.3
417
8 

3.96
228
5 

2.72
976
6 

2.18
758
8 

0.51
424
6 

 
Skewn
ess 

0.47
649
1 

0.58
370
2 

-
0.03
186 

0.73
137
4 

0.04
590
6 

0.17
091
9 

-
0.57
29 

-
0.37
538 

0.08
325
8 

-
0.01
311 

0.92
574
9 

0.70
958
1 

-
2.12
077 

 
Kurto
sis 

2.08
721
1 

3.47
555
1 

2.02
783
5 

3.18
594
4 

1.28
450
5 

2.64
315 

3.89
139
8 

2.01
565
9 

2.98
529
9 

2.01
774
5 

3.61
632
1 

3.24
432
2 

7.43
319
8 

 
Jarque
-Bera 

3.77
294
1 

3.44
278
7 

2.05
652
5 

4.71
078 

6.39
459
5 

0.52
909 

4.56
618 

3.32
052
9 

0.06
054
5 

2.09
194
5 

8.25
043
9 

4.49
305
3 

81.5
618 

 
Proba
bility 

0.15
160
6 

0.17
881
7 

0.35
762
8 

0.09
485
6 

0.04
087
3 

0.76
755
5 

0.10
196
9 

0.19
008
9 

0.97
018
1 

0.35
135 

0.01
616 

0.10
576
6 

0 

 Sum 497.
6 

439.
31 

106.
53 

316.
42 

-
115.
71 

234.
7 

664
1.1 

148
65.5 

672
7.1 

551
6.8 

593.
24 

532.
15 

463.
6 

 Sum 
Sq. 
Dev. 

296.
090
8 

185
8.75
9 

617.
584 

211
7.87
2 

872.
208
3 

912.
216
8 

333
7.80
1 

124
205 

104
90.0
1 

800.
684
7 

380.
032
9 

244.
062
6 

13.4
868
9 
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Obser
vation
s 

52 52 52 52 52 52 52 52 52 52 52 52 52 

Notes: This table summarizes descriptive statistics (sample mean, median, maximum, minimum, standard deviation, 

skewness, and kurtosis) of the full sample of variables in economy group. 

 

(c) Money Supply Channel Group 
 

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 

Mean 15.86

846 

0.479

808 

0.437

885 

0.211

731 

49.49

615 

4.377

5 

31.69

385 

43.89

827 

48.97

75 

-

19.20

93 

Median 13.35 0.16 0.09 0.27 48.62 4.32 32.37

5 

39.33

5 

46.55 -

0.960

87 

Maximu

m 

40 11.04 9.6 0.98 84.45 5.22 67.6 103.8

9 

86.84 4.694

215 

Minimu

m 

-6 -0.82 -0.79 -0.73 28.2 3.68 5.6 9.6 32.7 -

874.3

47 

Std. 

Dev. 

10.81

959 

1.811

177 

1.617

743 

0.507

36 

13.59

594 

0.422

258 

12.09

237 

22.90

71 

12.28

941 

121.0

298 

Skewnes

s 

0.273

594 

4.495

127 

4.067

733 

-

0.576

68 

0.774

925 

0.330

32 

-

0.060

98 

0.591

079 

1.416

908 

-

6.980

37 

Kurtosis 2.490

299 

25.09

027 

22.04

982 

2.359

109 

3.373

644 

2.089

937 

3.470

065 

2.832

388 

5.061

395 

49.82

429 

Jarque-

Bera 

1.211

62 

1232.

41 

929.6

767 

3.772

076 

5.506

893 

2.740

099 

0.510

98 

3.088

776 

26.60

637 

5172.

735 

Probabili

ty 

0.545

632 

0 0 0.151

672 

0.063

708 

0.254

094 

0.774

537 

0.213

442 

0.000

002 

0 

Sum 825.1

6 

24.95 22.77 11.01 2573.

8 

227.6

3 

1648.

08 

2282.

71 

2546.

83 

-

998.8

85 

Sum Sq. 

Dev. 

5970.

245 

167.2

985 

133.4

717 

13.12

814 

9427.

331 

9.093

375 

7457.

502 

26761

.5 

7702.

51 

74705

8.8 

Observa

tions 

52 52 52 52 52 52 52 52 52 52 
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Notes: This table summarizes descriptive statistics (sample mean, median, maximum, minimum, standard deviation, 

skewness, and kurtosis) of the full sample of variables in money supply channel group. 

 

(d) Exchange Rate Channel Group 

 
 

Ex1 Ex2 Ex3 Ex4 Ex5 Ex6 Ex7 

Mean 0.037308 0.000962 -0.01308 0.009423 0.006631 0.050192 0.122076 

Median 0.045 0.005 -0.02 0.005 0.008256 -0.095 0.003703 

Maximum 0.16 0.12 0.15 0.12 0.082471 1.2 2.720094 

Minimum -0.12 -0.1 -0.35 -0.05 -0.0328 -0.64 -0.7248 

Std. Dev. 0.052473 0.065147 0.094652 0.030641 0.02375 0.388433 0.578283 

Skewness -0.36436 0.049307 -0.71313 0.839561 0.532674 1.066528 1.94668 

Kurtosis 3.356227 1.631053 4.459284 5.178097 3.704699 3.795937 9.075502 

Jarque-Bera 1.42551 4.081439 9.021414 16.38771 3.535065 11.2308 112.8183 

Probability 0.490292 0.129935 0.010991 0.000276 0.170754 0.003641 0 

Sum 1.94 0.05 -0.68 0.49 0.344789 2.61 6.347974 

Sum Sq. 

Dev. 

0.140423 0.216452 0.456908 0.047883 0.028767 7.694898 17.05495 

Observations 52 52 52 52 52 52 52 

Notes: This table summarizes descriptive statistics (sample mean, median, maximum, minimum, standard deviation, 

skewness, and kurtosis) of the full sample of variables in exchange rate channel group. 

 

(e) Interest Rate Channel Group 

 
 

Ir1 Ir2 Ir3 Ir4 Ir5 Ir6 Ir7 Ir8 Ir9 

Mean 2.67 3.3996

15 

5.1767

31 

2.6930

77 

177.28

1 

9.7230

77 

7.8992

31 

16.189

42 

1.5411

54 

Median 2.29 2.6 4.86 2.16 168.86 9.75 6.75 16.375 1.28 

Maximum 5.38 9.72 5.67 5.4 296.24 12.42 12.96 19.71 2.43 

Minimum 0.8 1.35 4.86 2.16 60.56 8.1 5.4 13.05 1.05 

Std. Dev. 1.0601

02 

2.5379

87 

0.3955

23 

0.8679

92 

59.795

86 

0.8879

44 

2.0240

77 

1.6972

13 

0.5296

34 
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Skewness 0.9775

85 

1.6498

88 

0.4528

77 

1.8089

31 

0.1724

55 

1.0136

9 

0.7912

94 

0.1801

39 

0.3491

24 

Kurtosis 3.2109

21 

4.3519

21 

1.2221

25 

5.2850

48 

2.2684

46 

6.1361

81 

2.9412

11 

2.6844

52 

1.2815

75 

Jarque-

Bera 

8.3788

77 

27.551

8 

8.6260

01 

39.672

48 

1.4172

9 

30.216

11 

5.4340

94 

0.4969

71 

7.4544

92 

Probabilit

y 

0.0151

55 

0.0000

01 

0.0133

93 

0 0.4923

11 

0 0.0660

7 

0.7799

81 

0.0240

59 

Sum 138.84 176.78 269.19 140.04 9218.6

1 

505.6 410.76 841.85 80.14 

Sum Sq. 

Dev. 

57.314

6 

328.51

02 

7.9783

44 

38.423

91 

18235

2.8 

40.210

71 

208.94

14 

146.90

71 

14.306

13 

Observati

ons 

52 52 52 52 52 52 52 52 52 

Notes: This table summarizes descriptive statistics (sample mean, median, maximum, minimum, standard deviation, 

skewness, and kurtosis) of the full sample of variables in interest rate channel group. 

 

(f) Tourism Market Group 

 
 

T1 T2 T3 T4 T5 T6 T7 T8 T9 

Mean 7.3595
19 

1.9290
38 

4.8146
15 

6.1700
85 

159.53
46 

218.48 94.013
08 

2.6046
15 

4.1813
46 

Median 8.94 2.65 3.7775 5.2575 149.55 220.75 76.5 2.35 2.425 

Maximum 11.3 5.45 10.827
5 

11.446
1 

214.25 246.37
5 

138.55 6.0875 13.975 

Minimum 0.68 -3.55 1.4675 2.755 106.87
5 

182.95 52.55 -0.3 0.4 

Std. Dev. 2.8426
63 

2.0137
35 

2.7804
93 

2.7444
39 

42.250
76 

22.106
79 

35.118
63 

2.0453
44 

4.0735
98 

Skewness -
0.8206

2 

-
0.3932 

1.0744
9 

0.4817
29 

0.0865
71 

-
0.3166

9 

0.1148
51 

0.3252
71 

1.4182
72 

Kurtosis 2.5263
93 

3.6314
55 

3.0163
25 

1.9711
52 

1.3051
98 

1.7897
39 

1.2212
61 

1.9456
72 

3.7303
1 

Jarque-
Bera 

6.3222
14 

2.2038
71 

10.006
49 

4.3046
91 

6.2883
85 

4.0427
78 

6.9694
61 

3.3254
29 

18.588
57 

Probabilit
y 

0.0423
79 

0.3322
27 

0.0067
16 

0.1162
11 

0.0431
02 

0.1324
71 

0.0306
62 

0.1896
24 

0.0000
92 

Sum 382.69
5 

100.31 250.36 320.84
44 

8295.8 11360.
96 

4888.6
8 

135.44 217.43 

Sum Sq. 
Dev. 

412.11
73 

206.81
15 

394.28
81 

384.12
91 

91041.
48 

24924.
22 

62899.
23 

213.35
51 

846.30
42 
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Observati
ons 

52 52 52 52 52 52 52 52 52 

 Notes: This table summarizes descriptive statistics (sample mean, median, maximum, minimum, standard deviation, 

skewness, and kurtosis) of the full sample of variables in tourism market group. 

 

Table A18. Results of ADF Test (Chapter 7. Effects of  monetary policy on tourism market 

development: A Case Study of  China) 

 

(a) Other Assets Channel Group 
 

(C,T,K) ADF value Prob. 5% critical value 

DOA1 c,0,0 -9.37989 0 -2.921175 

OA2 c,0,1 -4.045158 0.0026 -2.921175 

OA3 c,0,0 -2.969351 0.0449 -2.922449 

DOA4 c,0,0 -5.795781 0 -2.921175 

DOA5 c,0,0 -7.121847 0 -2.921175 

DOA6 c,0,0 -6.489236 0 -2.921175 

DOA7 c,0,1 -3.347215 0.0179 -2.921175 

Notes: This table summarizes results of the full sample Augmented Dickey–Fuller (ADF) in other asset channel group. 

C means that intercept term. T is the trend term, which means that data has long-term positive and negative trend. K 

expresses the lag order. 

(b) Economy Group 
 

(C,T,K) ADF value Prob. 5% critical value 

DE1 c,0,2 -4.920304 0.0002 -2.922449 

E2 c,0,1 -4.399129 0.0009 -2.921175 

DE3 c,0,0 -4.431547 0.0008 -2.921175 

E4 c,0,1 -4.123168 0.0021 -2.921175 

DE5 c,0,0 -5.57239 0 -2.921175 

DE6 c,0,0 -6.133526 0 -2.921175 

DE7 c,0,0 -7.18159 0 -2.921175 

DE8 c,0,0 -4.504328 0.0007 -2.921175 

E9 c,0,0 -3.172595 0.0275 -2.919952 

DE10 c,0,3 -4.680788 0.0004 -2.925169 
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DE11 c,0,0 -7.730764 0 -2.921175 

E12 c,0,0 -3.021428 0.0395 -2.919952 

DE13 c,0,0 -7.176896 0 -2.921175 

Notes: This table summarizes results of the full sample Augmented Dickey–Fuller (ADF) in economy group. C means 

that intercept term. T is the trend term, which means that data has long-term positive and negative trend. K expresses 

the lag order. 

(c) Money Supply Channel Group 
 

(C,T,K) ADF value Prob. 5% critical value 

DM1 c,0,3 -4.820024 0.0003 -2.925169 

M2 c,0,1 -3.535112 0.0109 -2.921175 

M3 c,0,1 -3.595313 0.0093 -2.921175 

M4 c,0,4 -3.422672 0.015 -2.925169 

DM5 c,0,0 -4.488069 0.0007 -2.925169 

DM6 c,0,0 -6.897527 0 -2.921175 

DM7 c,0,3 -3.867858 0.0045 -2.925169 

M8 c,0,1 -2.936119 0.0483 -2.921175 

DM9 c,0,0 -4.146295 0.0019 -2.921175 

DM10 c,0,0 -7.17264 0 -2.919952 

Notes: This table summarizes results of the full sample Augmented Dickey–Fuller (ADF). C means that intercept 

term. T is the trend term, which means that data has long-term positive and negative trend. K expresses the lag order. 

(d) Exchange Rate Channel Group 
 

(C,T,K) ADF value Prob. 5% critical value 

Ex1 c,0,0 -3.778381 0.0056 -2.919952 

DEx2 c,0,3 -10.5698 0 -2.925169 

Ex3 c,0,1 -10.90366 0 -2.921175 

Ex4 c,0,1 -5.873476 0 -2.921175 

Ex5 c,0,1 -5.788125 0 -2.921175 

Ex6 c,0,1 -6.217154 0 -2.921175 

Ex7 c,0,0 -9.389623 0 -2.919952 

Notes: This table summarizes results of the full sample Augmented Dickey–Fuller (ADF) in exchange rate channel 

group. C means that intercept term. T is the trend term, which means that data has long-term positive and negative 

trend. K expresses the lag order. 
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(e) Interest Rate Channel Group 
 

(C,T,K) ADF value Prob. 5% critical value 

Ir1 c,0,2 -11.12717 0 -2.92378 

DIr2 c,0,0 -8.537323 0 -2.921175 

DIr3 c,0,0 -4.656903 0.0004 -2.921175 

DIr4 c,0,0 -5.284628 0.0001 -2.921175 

DIr5 c,0,0 -7.096089 0 -2.921175 

Ir6 c,0,1 -3.806798 0.0052 -2.921175 

DIr7 c,0,0 -4.733454 0.0003 -2.921175 

DIr8 c,0,0 -3.799123 0.0053 -2.921175 

DIr9 c,0,0 -5.13315 0.0001 -2.921175 

Notes: This table summarizes results of the full sample Augmented Dickey–Fuller (ADF) in interest rate channel 

group. C means that intercept term. T is the trend term, which means that data has long-term positive and negative 

trend. K expresses the lag order. 

(f) Tourism Market Group 
 

(C,T,K) ADF value Prob. 5% critical value 

DT1 c,0,0 -7.485358 0 -2.921175 

DT2 c,0,0 -6.939404 0 -2.921175 

DT3 c,0,0 -6.969537 0 -2.921175 

DT4 c,t,4 -3.380471 0.0167 -2.925169 

T5 c,t,4 -3.228333 0.0245 -2.925169 

DT6 c,t,1 -7.187708 0 -2.921175 

T7 c,t,0 -3.578601 0.0097 -2.919952 

DT8 c,0,0 -6.933235 0 -2.921175 

T9 c,0,0 -3.158592 0.0285 -2.919952 

Notes: This table summarizes results of the full sample Augmented Dickey–Fuller (ADF) in tourism market group. C 

means that intercept term. T is the trend term, which means that data has long-term positive and negative trend. K 

expresses the lag order. 

 

Table A19. Results of Optimal Lag Orders (Chapter 7. Effects of China’s monetary policy on 

Tourism market development: A Case Study of China) 
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A) Optimal Lag Length (Fe, Ft and Fms, FAVAR model) 

Lag LogL LR FPE AIC SIC HQ 

0 -283.2837 NA   3.7855  18.4348  11.3374  11.2231 

1 -323.3984  432.9524 0.1932*  5.9543* 3.7564* 3.5464* 

2 -456.0842  35.5355 0.2843    7.5323 7.7265     7.4733   

3 -493.6452  31.5442  0.3924  6.9327  6.4442  7.1275 

Notes: Fe is the economy factor. Ft is the tourism market factor. Fms is the money supply channel 

factor. Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses 

Schwarz Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information 

Criterion (AIC), Final Prediction Error Criterion (FPE) and the general-to-specific sequential 

Likelihood Ratio test (LR). 

 

B) Optimal Lag Length (Fe, Ft and Fir, FAVAR model) 

Lag LogL LR FPE AIC SIC HQ 

0 -215.3235 NA  2.9919 -2.7610  -5.2743  10.4844 

1 -325.7765  103.6455 0.5633 *  -4.8356* -8.2654* 4.3642 * 

2 -245.9288  28.7854 0.7929 -3.8956 -6.7753  7.8184 

3 -199.9452  18.8762  0.8802 -3.5924 -6.9607  8.2476 

Notes: Fe is the economy factor. Ft is the tourism market factor. Fir is the interest rate channel 

factor. Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses 

Schwarz Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information 

Criterion (AIC), Final Prediction Error Criterion (FPE) and the general-to-specific sequential 

Likelihood Ratio test (LR). 

 

C) Optimal Lag Length (Fe, Ft and Fex, FAVAR mode) 

Lag LogL LR FPE AIC SIC HQ 

0 -221.8612 NA  0.5623 -4.1723 -0.3324 7.2335  

1 -318.8773  42.5521 0.3482*  -7.1392* -0.7356* 3.6432* 

2 -246.0484  41.5852 0.5367 -2.3214 -0.3217  5.7669 

3 -103.5805 43.4124  0.4552  -6.3467 -0.2243 8.8574 

Notes: Fe is the economy factor. Ft is the tourism market factor. Fex is the exchange rate channel 
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factor. Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses 

Schwarz Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information 

Criterion (AIC), Final Prediction Error Criterion (FPE) and the general-to-specific sequential 

Likelihood Ratio test (LR). 

 

D) Optimal Lag Length (Fe, Ft and Foa, FAVAR model) 

Lag LogL LR FPE AIC SIC HQ 

0 -521.3224 NA  1.4493 -6.4797 -2.3552  5.6883 

1 -393.2342  46.3827 0.6843 *  -7.9874* -7.4566 * 4.6653* 

2 -289.5349  44.3945 0.8981 -5.8780 -5.5284  7.0228 

3 -161.4563  17.4534 0.8375  -5.7187 -5.4367 8.5344 

Notes: Fe is the economy factor. Ft is the tourism market factor. Foa is the other asset channel 

factor. Using “*” represents the optimal lag length in LR, FPE, AIC, SIC, and HQ. This table uses 

Schwarz Information Criterion (SIC), the Hannan-Quinn Criterion (HQ), the Alkaike Information 

Criterion (AIC), Final Prediction Error Criterion (FPE) and the general-to-specific sequential 

Likelihood Ratio test (LR). 

 

 

Table A20. Weights of Main Variables in the Six Factors (Chapter 7. Effects of  monetary policy 

on tourism market development: A Case Study of  China) 

 

(a) Other Assets Channel Group 

 

Variables Factor Loadings Weight of Main Variables 

DOA1 -0.014984308  

OA2 -0.09968428  

OA3 -0.024131338  

DOA4 0.14316407 10.47% 

DOA5 0.858619 62.79% 

DOA6 0.145776613 10.66% 

DOA7 0.2199165 16.08% 
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Intermediate Variance 1.3674  

Notes: This table summarizes results factor loadings and weight of main variables in other asset channel group. 

 

(b) Economy Group 

 

Variables Factor Loadings Weight of Main Variables 

DE1 0.114484915 12.81% 

E2 0.123984258 13.88% 

DE3 -0.005394058 
 

E4 0.125219633 14.02% 

DE5 0.015871844 1.780% 

DE6 0.045118631 5.050% 

DE7 0.117810396 13.19% 

DE8 0.132320057 14.82% 

E9 0.07193013 8.060% 

DE10 0.0512301 5.731% 

DE11 0.0587365 6.562% 

E12 0.0316305 3.533% 

DE13 0.0082651 0.9240% 

Intermediate Variance 0.8932  

Notes: This table summarizes results factor loadings and weight of main variables in economy group. 

 

(c) Money Supply Channel Group 

 

Variables Factor Loadings Weight of Main Variables 

DM1 -0.141741345  

M2 0.186189707 31.49% 

M3 0.18864393 31.90% 

M4 -0.086040832  

DM5 -0.270741152  

DM6 0.159024935 26.89% 



267 | P a g e  
 

DM7 -0.000521533  

M8 -0.191170359  

DM9 0.057468533 9.72% 

DM10 -0.047135194  

Intermediate Variance 0.5914  

Notes: This table summarizes results factor loadings and weight of main variables in money supply channel group. 

 

(d) Exchange Rate Channel Group 

 

Variables Factor Loadings Weight of Main Variables 

Ex1 2.585829908 41.93% 

DEx2 2.450839743 39.74% 

Ex3 1.130543629 18.33% 

Ex4 -3.480135893  

Ex5 -2.749454082  

Ex6 -0.268645032  

Ex7 -0.635264979  

Intermediate 

Variance 

6.1671  

Notes: This table summarizes results factor loadings and weight of main variables in exchange rate channel group. 

 

(e) Interest Rate Channel Group 

 

Variables Factor Loadings Weight of Main Variables 

Ir1 -0.063936652  

DIr2 -0.125095606  

DIr3 0.212400835 35.49% 

DIr4 -0.092017382  

DIr5 0.116811003 19.52% 

Ir6 -0.190695026  

DIr7 0.201057807 33.60% 
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DIr8 -0.19212565  

DIr9 0.068214963 11.39% 

Intermediate Variance 0.5985  

Notes: This table summarizes results factor loadings and weight of main variables in interest rate channel group. 

 

(f) Tourism Market Group 

 
 

Factor Loadings Weight of Main Variables 

DT1 -0.063343226  

DT2 -0.110917014  

DT3 0.094504332 7.050% 

DT4 0.473069111 35.29% 

T5 0.557542056 41.59% 

DT6 0.069395511 5.180% 

T7 0.144749530 10.79% 

DT8 -0.226318395  

T9 -0.378512351  

Intermediate 

Variance 

1.3406  

Notes: This table summarizes results factor loadings and weight of main variables in tourism market group. 

 

Table A21. Diagnostic Test (Chapter 7. Effects of  monetary policy on tourism market 

development: A Case Study of  China) 

 

 Economy 

Factor 

Money supply 

channel 

Factor 

Interest rate 

channel 

Factor 

Exchange 

rate channel 

Factor 

Other asset 

channel 

Factor 

Tourism 

Market Factor 

Autocorrelation 

Test H0: no serial 

correlation at lag 

order 

2.246(0.282) 

df=5 

1.245(0.305) 

df=5 

3.186(0.429) 

df=5 

1.457(0.461) 

df=5 

2.558(0.116) 

df=5 

3.509(0.058) 

df=5 
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Hetero Test H0: 

no cross terms 

64.726(0.154) 

df=5 

72.259(0.127) 

df=5 

49.482(0.223) 

df=5 

53.559(0.363) 

df=5 

63.349(0.544) 

df=5 

84.352(0.512) 

df=5 

Normality Test 

H0: residuals are 

multivariate 

normal 

2.401(0.072) 

df=5 

 

1.127(0.132) 

df=5 

3.535(0.354) 

df=5 

4.163(0.237) 

df=5 

3.587(0.653) 

df=5 

3.513(0.548) 

df=5 

Notes: In this table, the residual autocorrelation, normality and heteroscedasticity tests are summarised. The degrees 
of freedom and p-values (in parentheses) are provided.  The Lagrange Multiplier Test is used to test for autocorrelation 
in the residual terms. The Breusch-Pagan test is used to test for heteroscedasticity in the residual terms. The Jarque-
Bera test is employed to test for normality in the residual terms. The test statistics follow a Chi-square distribution. 

 

Table A22. Variables List (Chapter 8. Financial and Macroeconomic effects of  Japan’s 

unconventional monetary policy) 

 

Name Variables Transformation codes 

RE1 Construction orders: 50 major builders 1 

RE2 
New apartment building: the first month signing rate: the 

metropolitan area: the value of the month 

1 

RE3 
New apartment building: the beginning of the number of households 

signing: the capital circle: the value of the month 

1 

RE4 
New apartment building: Supply households: the capital area: the 

value of the month 

1 

RE5 
New apartment building: the first month signing rate: the 

metropolitan area: the value of the month 

1 

RE6 
New apartment building: the beginning of the number of households 

signing: the capital circle: the value of the month 

1 
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RE7 
New apartment building: At the end of the remaining number of 

households: the metropolitan area: the value of the month 

2 

RE8 
New apartment building: Average amount: Metropolitan area: 

Monthly value 

1 

RE9 
New apartment building: the average proprietary area: the 

metropolitan area: the value of the month 

1 

RE10 
Number of Land Ownership Transfer Registrations: Based on 

Relationship: National: Monthly Value 

1 

RE11 
Used Apartment House: Turnover Value: Capital Region: Current 

Monthly Value 

1 

RE12 
Used Apartment house: transaction amount: Kinki circle: the value of 

the month 

1 

RE13 Used Villa: Transactions: Kinki Circle: Monthly Value 1 

RE14 
Office vacancy rate: Tokyo 23: weighted average: the value of the 

month 

1 

ECNO1 Driven by Real GDP Growth 1 

ECNO2 Import amount: cumulative year-on-year 1 

ECNO3 Exports: cumulative year-on-year 2 

ECNO4 Core Machinery Orders Index 2 

ECNO5 Trend Index: Composite Index: Leading Indicator 3 

ECNO6 Trend Index: Composite Index: Consistent indicator 3 

ECNO7 Trend Index: Composite Index: Lagging Indicator 4 

ECNO8 Consumer confidence index 3 

ECNO9 Number of bankrupt enterprises: the whole industry 1 

Money1 Money supply: Average balance: M1 2 

Money2 Money supply: Average balance: M2 2 
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Money3 Money supply: Average balance: M3 2 

Money4 Money supply: Average balance: CDs 2 

Money5 Base Currency: Average Balance 2 

Money6 Base currency: Average balance: Currency in circulation 
2 

Money7 Base currency: Average balance: coins in circulation 2 

Money8 Demand deposits 2 

Money9 Base Currency: Average Balance: Current Account Balance 
2 

Money10 Major Banks: Long Term Loan Rates 2 

Money11 City Bank: Variable Mortgage Intermediate Rate 2 

Money12 Residential financial support institutions: benchmark interest rate 
2 

Money13 Mortgage Interbank Rate: Overnight: Average 2 

Money14 Unsecured call rate: Overnight: Average  2 

Money15 Unsecured call rate: January: Average  2 

Money16 Unsecured call rate: February: Average  1 

Money17 Unsecured call rate: March: Average  1 

Money18 Average deposit interest rate: Total  2 

Money19 Average deposit interest rate: 10 year 2 

Money20 
Loans and discount Average contract rate: New loans and discounts: 

Total: Domestic banks 

2 

Money21 
Loans and Discounted Average Contract Rates: New loans and 

discounts: Total: City Bank 

2 

Money22 
Loans and Discounted Average Contract Rates: New loans and 

discounts: Total: Regional banks 

2 
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Money23 Loans and discount Average contract rate: Loans: Domestic banks 
2 

Money24 Loans and discount Average contract rate: Loan: City Bank  
2 

Money25 
Loans and Discounted Average Contract Rates: Loans: regional 

banks 

2 

CPI1 CPI: the same month 2 

CPI2 Core CPI: the same month 2 

CPI3 CPI: excluding rent: the same month 2 

CPI4 Industrial production index: mining and manufacturing: year-on-year 
1 

CPI5 Producer shipment index: mining and manufacturing: year-on-year 
1 

CPI6 Producer Stock Index: Mining and Manufacturing: YoY 
1 

CPI7 Producer Stock Index: Mining and Manufacturing: YoY 
1 

CPI8 Capacity index: year on year 2 

CPI9 Capacity utilization index: year on year 1 

CPI10 Output: electronics industry total: the same month 1 

CPI11 Output: electronics industry total: cumulative year on year 
1 

CPI12 
National 10 power companies: electricity sales: Total: the same 

month 

1 

CPI13 CPI: Food: the same month 2 

CPI14 CPI: medical services: the same month 2 

CPI15 CPI: public transport: the same month 1 
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CPI16 CPI: private transport: the same month 1 

CPI17 CPI: traffic and communications: the same month 1 

CPI18 CPI: clothes: the same month 2 

CPI19 CPI: Services: the same month 2 

FIN1 
Japan: Tokyo Stock Exchange: Market cap: Total 

 

1 

FIN2 Japan: Tokyo Stock Exchange: Volume: domestic stock: Part I 
1 

FIN3 Japan: Tokyo Stock Exchange: Volume: domestic stock: Part II 
1 

FIN4 
Japan: Tokyo Stock Exchange: Volume: Domestic Stock: Growth 

Enterprise Market 

1 

FIN5 Japan: Tokyo Stock Exchange: Turnover: Domestic stock: Part I 
1 

FIN6 Japan: Tokyo Stock Exchange: Turnover: Domestic stock: Part II 
1 

FIN7 
Japan: Tokyo Stock Exchange: Turnover: Domestic stock: Growth 

Enterprise Market 

2 

FIN8 Japan: Tokyo Stock Exchange: Part I: The average yield 
2 

FIN9 
Japan: Tokyo Stock Exchange: Part I: Weighted average rate of 

return 

2 

FIN10 Japan: Tokyo Stock Exchange: Part II: Average Yield 2 

FIN11 Japan: Tokyo Stock Exchange: Part II: Weighted average yield 
1 

FIN12 Japan: General corporate bonds: Issued amount: Total 
1 
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FIN13 Japan: Corporate bonds: Repayments: Total 1 

FIN14 Japan: Asset-backed corporate bonds: Issuance amount: Total 
1 

FIN15 Japan: Assets guaranteed corporate bonds: Repayments: Total 
1 

Notes: All other variables were downloaded from the Wind database. Frequently: Monthly. Data is from March 2001 

to December 2015. The transformation codes (T) are: 1 – no transformation; 2 – first difference; 3 – logarithm; 4 – 

first difference of logarithm. 

 

Table A23. Descriptive Statistics (Chapter 8. Financial and Macroeconomic effects of  Japan’s 

unconventional monetary policy) 

 

(a) Real Estate Market Group 

Variables  Mean  Median  Maximum  Minimum  Std. Dev.  Skewness  Kurtosis 

RE1 1.5754  0.5000  104.9437  -42.8000  19.8992  1.3001  8.3536  

RE2 0.0025  -0.0013  0.3252  -0.2107  0.0861  0.5499  4.1812  

RE3 0.1438  0.0858  2.2018  -0.8269  0.5555  0.6484  3.7974  

RE4 0.1273  0.0981  1.8136  -0.8212  0.5131  0.5145  3.4863  

RE5 0.0025  -0.0013  0.3252  -0.2107  0.0861  0.5499  4.1812  

RE6 0.1438  0.0858  2.2018  -0.8269  0.5555  0.6484  3.7974  

RE7 0.0016  -0.0064  0.5645  -0.1669  0.0843  2.4377  14.5955  

RE8 0.0055  0.0090  0.2786  -0.2526  0.0839  0.1167  3.3462  

RE9 0.0001  0.0018  0.0993  -0.1041  0.0332  -0.0900  3.5665  

RE10 0.0186  -0.0105  0.6029  -0.4033  0.1986  0.5051  2.8625  

RE11 0.0025  0.0010  0.0739  -0.0441  0.0206  0.4637  3.4281  

RE12 0.0017  0.0013  0.0783  -0.0689  0.0284  0.0815  2.7522  

RE13 -0.0005  0.0015  0.0837  -0.0832  0.0319  0.1772  3.0610  
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RE14 6.1608  6.2000  9.4300  2.4900  2.2466  -0.1399  1.5605  

Notes: This table summarizes descriptive statistics (sample mean, median, maximum, minimum, standard deviation, 

skewness, and kurtosis) of the full sample of variables in real estate market group. 

(b) Price Level Group 

Variables  Mean  Median  Maximum  Minimum  Std. Dev.  Skewness  Kurtosis 

CPI1 0.0718  -0.1 3.7 -2.5 1.1083  1.0681  4.7975  

CPI2 0.0282  -0.1 3.4 -2.4 1.0683  1.1631  4.9455  

CPI3 0.1116  -0.1 4.4 -2.9 1.3209  1.0888  4.8080  

CPI4 -0.0795  1.31 29.18 -37.18 9.4163  -0.8398  6.3263  

CPI5 -0.0323  1.11 28.36 -36.07 9.4879  -0.8296  6.2044  

CPI6 -0.1884  0.98 12.05 -17.56 5.3222  -0.9050  3.9526  

CPI7 1.5987  1.04 64.59 -33.95 13.0676  1.2600  8.7495  

CPI8 -0.6172  -0.62 3.09 -4.32 1.6255  0.2389  2.4916  

CPI9 0.0293  1.14 43.28 -43.88 11.4729  -0.3031  7.2026  

CPI10 -3.5077  -0.7 31.3 -44.2 13.2995  -0.5790  3.3610  

CPI11 -3.1536  -1.2 28.1 -42.7 13.7689  -0.6066  3.5941  

CPI12 -0.2354  0.1 16.2 -12.1 4.6486  0.0409  3.6650  

CPI13 0.5735  0.2 5.3 -3.4 1.8078  0.4939  2.9107  

CPI14 1.0343  0.3 11.2 -1.8 2.5058  2.7175  10.7739  

CPI15 0.5453  0.1 7.9 -1.5 1.8769  2.8851  10.8768  

CPI16 0.5044  1.1 8.4 -12 3.5962  -1.3389  5.4112  

CPI17 0.0221  0.1 5.2 -7.6 2.1218  -0.9786  5.3508  

CPI18 -0.2127  0.1 3.5 -4.1 1.7812  -0.2990  2.3443  

CPI19 0.1193  0 1.9 -1.3 0.5746  1.1090  5.8873  

Notes: This table summarizes descriptive statistics (sample mean, median, maximum, minimum, standard deviation, 

skewness, and kurtosis) of the full sample of variables in the price level group. 
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(c) National Economic Activity Group 

Variables  Mean  Median  Maximum  Minimum  Std. Dev.  Skewness  Kurtosis 

ECNO1 0.7652  1.4 6.1 -9.4 2.4564  -1.5016  6.8003  

ECNO2 10.7669  12.5 75.8 -43.5 21.2611  0.2494  2.9316  

ECNO3 9.5088  10.9 34.7 -20.5 12.9905  -0.5724  2.5308  

ECNO4 4.4282  4.4 5.8 3.1 0.6628  -0.0206  2.0494  

ECNO5 4.6190  4.63 4.73 4.32 0.0774  -1.1882  5.0062  

ECNO6 4.6766  4.7 4.79 4.36 0.0898  -1.1901  4.5734  

ECNO7 4.7012  4.69 4.84 4.58 0.0730  0.2322  1.9009  

ECNO8 3.6951  3.7 3.91 3.27 0.1296  -0.7096  3.9286  

ECNO9 0.0031  -0.01 0.38 -0.35 0.1175  0.4828  3.5577  

Notes: This table summarizes descriptive statistics (sample mean, median, maximum, minimum, standard deviation, 

skewness, and kurtosis) of the full sample of variables in the national economic activity group. 

(d) Financial Market Group 

Variables  Mean  Median  Maximum  Minimum  Std. Dev.  Skewness  Kurtosis 

FIN1 0.0035  0.0068  0.1257  -0.1962  0.0520  -0.3339  3.5228  

FIN2 0.0224  0.0087  0.9427  -0.3818  0.1782  0.9866  6.5404  

FIN3 0.0752  -0.0093  2.0490  -0.5615  0.4145  1.5728  6.9372  

FIN4 0.0208  0.0059  0.6541  -0.3768  0.1680  0.7165  4.6976  

FIN5 0.0689  0.0077  1.6669  -0.6132  0.3899  0.9682  4.3427  

FIN6 0.1296  -0.0396  3.8974  -0.8925  0.6143  2.9711  15.0577  

FIN7 1.5532  1.4800  2.7000  0.8800  0.4322  0.5627  2.4499  

FIN8 1.5388  1.5700  3.0100  0.7000  0.5758  0.4602  2.1648  

FIN9 1.8962  1.8400  3.2200  1.0200  0.4515  0.5229  3.1300  

FIN10 1.7319  1.6300  3.1500  0.8400  0.4813  0.6430  3.1967  

FIN11 0.2553  -0.0306  3.7619  -0.8830  0.9503  1.5968  5.3878  
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FIN12 0.2105  -0.0541  4.1976  -0.7852  0.8311  1.8844  7.3753  

FIN13 -0.1742  0.0000  1.9557  -1.0000  0.4525  -0.0885  6.2204  

FIN14 0.0038  0.0016  0.0879  -0.0741  0.0366  0.2138  2.6923  

FIN15 0.0011  -0.0007  0.1129  -0.1030  0.0411  0.0919  2.8787  

Notes: This table summarizes descriptive statistics (sample mean, median, maximum, minimum, standard deviation, 

skewness, and kurtosis) of the full sample of variables in financial market group. 

(e) Monetary Policy Group 

Variables  Mean  Median  Maximum  Minimum  Std. Dev.  Skewness  Kurtosis 

MONEY1 5.4365  4.4 32.6 -1.1 6.8762  2.6258  9.6759  

MONEY2 2.5193  2.6 4.4 0.4 0.8573  -0.1323  2.5487  

MONEY3 1.4906  1.4 3.5 -0.7 1.0530  -0.0355  2.0643  

MONEY4 5.3354  3.8 82.9 -38.9 15.7596  1.2543  9.2369  

MONEY5 12.7193  7.6 55.7 -22.3 16.6989  0.4167  2.9285  

MONEY6 3.5083  2.7 16.2 -0.3 3.3320  1.8505  6.3640  

MONEY7 0.7823  0.8 2.1 -0.7 0.7074  -0.0355  2.2766  

MONEY8 1.6729  1.6 2.65 0.95 0.4283  0.4529  2.1084  

MONEY9 2.4818  2.475 2.875 2.375 0.1309  1.8989  6.2225  

MONEY10 2.8565  2.83 4.07 1.74 0.6069  0.0075  1.8352  

MONEY11 0.0871  0.041 0.457 0.001 0.1380  1.9973  5.5009  

MONEY12 0.1103  0.073 0.521 -0.003 0.1520  1.8688  5.1970  

MONEY13 0.2087  0.149 1.042 0.013 0.2043  1.6799  5.2163  

MONEY14 0.2385  0.16 1.103 0.008 0.2332  1.4855  4.3225  

MONEY15 0.2489  0.155 1.083 0.01 0.2467  1.6889  4.6807  

MONEY16 0.1690  0.119 0.506 0.041 0.1361  1.3877  3.5400  

MONEY17 0.8372  0.8 1.826 0.221 0.3475  0.3085  2.3688  
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MONEY18 1.3227  1.374 1.826 0.69 0.2881  -0.2851  1.7860  

MONEY19 1.0655  1.121 1.677 0.418 0.3495  -0.1802  1.7743  

MONEY20 1.6771  1.794 2.167 0.906 0.3085  -0.4708  1.9578  

MONEY21 1.6576  1.726 2.173 1.026 0.2962  -0.5683  2.1425  

MONEY22 1.4946  1.549 2.037 0.881 0.2900  -0.4693  2.1689  

MONEY23 1.8194  1.923 2.382 1.132 0.3377  -0.5254  2.0447  

MONEY24 2.0980  2.206 2.682 1.347 0.3656  -0.4962  2.0512  

MONEY25 2.3424  2.439 2.869 1.708 0.2985  -0.5383  2.1767  

Notes: This table summarizes descriptive statistics (sample mean, median, maximum, minimum, standard deviation, 

skewness, and kurtosis) of the full sample of variables in monetary policy group. 

 

Table A24. 82 variables’ Unit Root Test (Chapter 8. Financial and Macroeconomic effects of  

Japan’s unconventional monetary policy) 

 

(a) Results of ADF Test (82 Variables) 

 (C,T,K) ADF value Prob. 5% critical value  

RE1 (C，0，0) -4.998834  0.0000 -2.877636 S 

RE2 (C，0，0) -13.11683  0.0000 -2.877636 S 

RE3 (C，0，3) -3.305857  0.0161 -2.878618 S 

RE4 (C，0，2) -3.103778  0.0282 -2.878618 S 

RE5 (C，0，3) -13.11683  0.0000 -2.877636 S 

RE6 (C，0，0) -3.305857  0.0161 -2.878618 S 

DRE7 (C，0，2) -2.854479  0.0608 -1.942722 S 

RE8 (C，0，0) -14.87768  0.0000 -1.942624 S 

RE9 (C，0，0) -9.365814  0.0000 -2.878113 S 
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RE10 (C，0，0) -3.964913  0.0020 -2.878723 S 

RE11 (C，0，3) -14.05288  0.0000 -2.877544 S 

RE12 (C，0，2) -14.17580  0.0000 -2.877544 S 

RE13 (C，0，3) -13.30902  0.0000 -2.877636 S 

RE14 (C，0，0) -2.978110  0.0389 -2.877544 S 

ECNO1 (C，0，2) -3.760001  0.0040 -2.877544 S 

ECNO2 (C，0，0) -2.760300  0.0662 -2.877544 S 

DECNO3 (C，0，0) -12.84534  0.0000 -2.878937 S 

DECNO4 (C，0，3) -3.159381  0.0242 -2.878618 S 

LNECNO

5 

(C，0，3) 

-2.896163  0.0478 

-2.877636 S 

LNECNO

6 

(C，0，0) 

-2.736693  0.0699 

-2.877636 S 

DLNECN

O7 

(C，0，2) 

-3.792712  0.0036 

-2.877729 S 

LNECNO

8 

(C，0，0) 

-2.824586  0.0569 

-2.878015 S 

ECNO9 (C，0，0) -16.02644  0.0000 -2.877544 S 

DMoney1 (C，0，0) -7.243109  0.0000 -2.878618 S 

DMoney2 (C，0，3) -11.92586  0.0000 -2.877544 S 

DMoney3 (C，0，2) -12.05698  0.0000 -2.877544 S 

DMoney4 (C，0，0) -3.309024  0.0000 -2.877636 S 

DMoney5 (C，0，0) -10.53316  0.0000 -2.877544 S 

DMoney6 (C，0，3) -10.05877  0.0000 -2.877544 S 
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DMoney7 (C，0，2) -8.995305  0.0000 -2.877636 S 

DMoney8 (C，0，3) -8.222645  0.0000 -2.877636 S 

DMoney9 (C，0，0) -7.787431  0.0000 -2.877636 S 

DMoney10 (C，0，2) -12.60799  0.0000 -2.877544 S 

DMoney11 (C，0，0) -8.973754  0.0000 -2.877544 S 

DMoney12 (C，0，0) -8.176041  0.0000 -2.877544 S 

DMoney13 (C，0，0) -15.76012  0.0000 -2.877636 S 

DMoney14 (C，0，3) -14.08687  0.0000 -2.877636 S 

DMoney15 (C，0，2) -21.82403  0.0000 -2.877544 S 

Money16 (C，0，0) -3.227762  0.0201 -2.878618 S 

Money17 (C，0，0) -3.134231  0.0258 -2.877544 S 

DMoney18 (C，0，3) -4.148833  0.0011 -2.878113 S 

DMoney19 (C，0，2) -5.665705  0.0000 -2.878113 S 

DMoney20 (C，0，3) -1.633348  0.0965 -1.942757 S 

DMoney21 (C，0，0) -3.380550  0.0129 -2.877729 S 

DMoney22 (C，0，2) -3.797530  0.0035 -2.877729 S 

DMoney23 (C，0，0) -2.670932  0.0812 -2.878015 S 

DMoney24 (C，0，0) -3.780372  0.0037 -2.877729 S 

DMoney25 (C，0，0) -4.867995  0.0001 -2.878723 S 

DCPI1 (C，0，3) -6.295833  0.0000 -2.878618 S 

DCPI2 (C，0，2) -6.760299  0.0000 -2.878618 S 

DCPI3 (C，0，0) -6.440425  0.0000 -2.878618 S 
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CPI4 (C，0，0) -2.964484  0.0403 -2.877453 S 

CPI5 (C，0，3) -4.483281  0.0003 -2.877729 S 

CPI6 (C，0，2) -2.909561  0.0462 -2.877544 S 

CPI7 (C，0，3) -4.667201  0.0001 -2.877729 S 

DCPI8 (C，0，0) -11.83753  0.0000 -2.877544 S 

CPI9 (C，0，2) -3.902289  0.0025 -2.877544 S 

CPI10 (C，0，0) -2.963195  0.0657 -2.877453 S 

CPI11 (C，0，0) -2.908822  0.0464 -2.878618 S 

CPI12 (C，0，0) -5.624478  0.0000 -2.877453 S 

DCPI13 (C，0，3) -6.488497  0.0000 -2.878618 S 

DCPI14 (C，0，2) -7.363931  0.0000 -2.878618 S 

CPI15 (C，0，0) -3.806995  0.0593 -2.877453 S 

CPI16 (C，0，0) -3.468259  0.0100 -2.877544 S 

CPI17 (C，0，3) -3.578022  0.0071 -2.877544 S 

DCPI18 (C，0，2) -18.87552  0.0000 -2.877544 S 

DCPI19 (C，0，3) -13.92858  0.0000 -2.877544 S 

FIN1 (C，0，0) -10.33868  0.0000 -2.877453 S 

FIN2 (C，0，2) -12.52099  0.0000 -2.877544 S 

FIN3 (C，0，0) -15.17941  0.0000 -2.877453 S 

FIN4 (C，0，0) -15.24679  0.0000 -2.877453 S 

FIN5 (C，0，0) -14.52976  0.0000 -2.877453 S 

FIN6 (C，0，3) -14.11302  0.0000 -2.877453 S 
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DFIN7 (C，0，2) -10.35256  0.0000 -2.877544 S 

DFIN8 (C，0，0) -9.800645  0.0000 -2.877544 S 

DFIN9 (C，0，0) -8.573722  0.0000 -2.877544 S 

DFIN10 (C，0，3) -8.562493  0.0000 -2.877544 S 

FIN11 (C，0，2) -8.706282  0.0000 -2.877636 S 

FIN12 (C，0，3) -2.677944  0.0799 -2.878212 S 

FIN13 (C，0，0) -15.23350  0.0000 -2.877453 S 

FIN14 (C，0，2) -12.73871  0.0000 -2.877453 S 

FIN15 (C，0，0) -13.45263  0.0000 -2.877453 S 

Notes: This table summarizes results of the full sample Augmented Dickey–Fuller (ADF). C means that intercept 

term. T is the trend term, which means that data has long-term positive and negative trend. K expresses the lag order.  

(b) Results of PP Test (82 Variables) 

 (C,T,K) ADF Value Prob. 5％ critically value  

RE1 (C，0，0) -4.998834  0.0000 -2.877636 S 

RE2 (C，0，0) -13.11683  0.0000 -2.877636 S 

RE3 (C，0，3) -3.305857  0.0161 -2.878618 S 

RE4 (C，0，2) -3.103778  0.0282 -2.878618 S 

RE5 (C，0，3) -13.11683  0.0000 -2.877636 S 

RE6 (C，0，0) -3.305857  0.0161 -2.878618 S 

DRE7 (C，0，2) -14.43218  0.0000 -2.878515 S 

RE8 (C，0，0) -15.53654  0.0000 -2.877636 S 

RE9 (C，0，0) -9.365814  0.0000 -2.878113 S 

RE10 (C，0，0) -3.964913  0.0020 -2.878723 S 



283 | P a g e  
 

RE11 (C，0，0) -14.05288  0.0000 -2.877544 S 

RE12 (C，0，1) -14.17580  0.0000 -2.877544 S 

RE13 (C，0，2) -13.30902  0.0000 -2.877636 S 

RE14 (C，0，0) -2.978110  0.0389 -2.877919 S 

ECNO1 (C，0，0) -3.226419 -2.877453  0.0201 S 

ECNO2 (C，0，0) -3.502827 -2.877453  0.0090 S 

DECNO3 (C，0，0) -2.906632 -2.877453  0.0465 S 

DECNO4 (C，0，0) -15.37409 -2.877544  0.0000 S 

LNECNO

5 

(C，0，2) 

-9.534929 

-2.877544 

 0.0000 

S 

LNECNO

6 

(C，0，0) 

-9.550269 

-2.877544 

 0.0000 

S 

DLNECN

O7 

(C，0，0) 

-13.53409 

-2.877544 

 0.0000 

S 

LNECNO

8 

(C，0，0) 

-12.13951 

-2.877544 

 0.0000 

S 

ECNO9 (C，0，0) -30.30198 -2.877453  0.0001 S 

DMoney1 (C，0，1) -7.605618 -2.877544  0.0000 S 

DMoney2 (C，0，2) -11.92586 -2.877544  0.0000 S 

DMoney3 (C，0，0) -12.13310 -2.877544  0.0000 S 

Money4 (C，0，0) -3.171013 -2.877453  0.0234 S 

DMoney5 (C，0，0) -10.77822 -2.877544  0.0000 S 

DMoney6 (C，0，0) -10.21701 -2.877544  0.0000 S 

DMoney7 (C，0，1) -9.625439 -2.877544  0.0000 S 
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DMoney8 (C，0，2) -15.47527 -2.877544  0.0000 S 

DMoney9 (C，0，0) -13.37630 -2.877544  0.0000 S 

DMoney10 (C，0，0) -12.60799 -2.877544  0.0000 S 

DMoney11 (C，0，0) -8.939641 -2.877544  0.0000 S 

DMoney12 (C，0，0) -8.325564 -2.877544  0.0000 S 

DMoney13 (C，0，1) -2.999585 -2.877453  0.0368 S 

DMoney14 (C，0，0) -3.075981 -2.877453  0.0302 S 

DMoney15 (C，0，0) -21.42974 -2.877544  0.0000 S 

Money16 (C，0，0) -11.46911 -2.877544  0.0000 S 

Money17 (C，0，0) -4.096395 -2.877453  0.0013 S 

DMoney18 (C，0，0) -38.17854 -2.877544  0.0001 S 

DMoney19 (C，0，1) -3.432238 -2.877453  0.0111 S 

DMoney20 (C，0，0) -31.61201 -2.877544  0.0001 S 

DMoney21 (C，0，0) -7.208481 -2.877544  0.0000 S 

DMoney22 (C，0，0) -8.594436 -2.877544  0.0000 S 

DMoney23 (C，0，0) -8.267510 -2.877544  0.0000 S 

DMoney24 (C，0，0) -9.166566 -2.877544  0.0000 S 

DMoney25 (C，0，1) -8.066062 -2.877544  0.0000 S 

DCPI1 (C，0，0) -10.97861 -2.877544  0.0000 S 

DCPI2 (C，0，0) -10.41421 -2.877544  0.0000 S 

DCPI3 (C，0，0) -10.65811 -2.877544  0.0000 S 

DCPI4 (C，0，0) -12.91152 -2.877544  0.0000 S 
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CPI5 (C，0，0) -3.562102 -2.877453  0.0075 S 

CPI6 (C，0，1) -3.710665 -2.877453  0.0742 S 

CPI7 (C，0，0) -3.543995 -2.877453  0.0079 S 

DCPI8 (C，0，0) -11.97130 -2.877544  0.0000 S 

CPI9 (C，0，0) -3.537090 -2.877453  0.0081 S 

CPI10 (C，0，0) -3.302014 -2.877453  0.0162 S 

CPI11 (C，0，0) -3.377239 -2.877453  0.0130 S 

CPI12 (C，0，1) -5.477824 -2.877453  0.0000 S 

DCPI13 (C，0，0) -2.845864 -2.877453  0.0540 S 

DCPI14 (C，0，0) -3.419571 -2.877453  0.0115 S 

CPI15 (C，0，0) -3.079330 -2.877453  0.0299 S 

CPI16 (C，0，0) -3.215703 -2.877453  0.0207 S 

CPI17 (C，0，0) -3.154699 -2.877453  0.0244 S 

DCPI18 (C，0，1) -18.87552 -2.877544  0.0000 S 

DCPI19 (C，0，0) -13.94328 -2.877544  0.0000 S 

FIN1 (C，0，0) -10.38711 -2.877453  0.0000 S 

FIN2 (C，0，0) -21.70217 -2.877453  0.0000 S 

FIN3 (C，0，0) -16.12420 -2.877453  0.0000 S 

FIN4 (C，0，0) -15.87022 -2.877453  0.0000 S 

FIN5 (C，0，1) -14.79419 -2.877453  0.0000 S 

FIN6 (C，0，0) -14.18347 -2.877453  0.0000 S 

DFIN7 (C，0，0) -10.39086 -2.877544  0.0000 S 
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DFIN8 (C，0，0) -9.932323 -2.877544  0.0000 S 

DFIN9 (C，0，0) -8.620310 -2.877544  0.0000 S 

DFIN10 (C，0，0) -8.652713 -2.877544  0.0000 S 

FIN11 (C，0，1) -22.43152 -2.877453  0.0000 S 

FIN12 (C，0，0) -20.77643 -2.877453  0.0000 S 

FIN13 (C，0，1) -15.40955 -2.877453  0.0000 S 

FIN14 (C，0，0) -12.73871 -2.877453  0.0000 S 

FIN15 (C，0，0) -13.46013 -2.877453  0.0000 S 

Notes:  The results are from Phillips-Perron test for a unit root. C means that intercept term. T is the trend term, 

which means that data has a long-term positive and negative trend. K expresses the lag order. The lag order is based 

on the AIC minimum criterion, which does not have autocorrelation and heteroscedasticity.  

(c) Results of KPSS Test (82 Variables) 

 LM-Stat. 5％critical value  

RE1  0.362318  0.463000 S 

RE2 0.033236  0.463000 S 

RE3  0.100000 0.463000 S 

RE4 0.328297 0.463000 S 

RE5 0.033236 0.463000 S 

RE6 0.200000 0.463000 S 

DRE7 0.098905  0.463000 S 

RE8 0.082608  0.463000 S 

RE9 0.040831 0.463000 S 

RE10 0.105926 0.463000 S 

RE11  0.130012 0.463000 S 

RE12 0.214121 0.463000 S 
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RE13 0.454213  0.463000 S 

RE14 0.348155  0.463000 S 

ECNO1  0.066049 0.463000 S 

ECNO2  0.406448 0.463000 S 

DECNO3 0.066049 0.463000 S 

DECNO4  0.666448 0.463000 S 

LNECNO5 0.492345  0.463000 S 

LNECNO6 0.124971  0.463000 S 

DLNECNO7 0.104983 0.463000 S 

LNECNO8 0.117642 0.463000 S 

ECNO9  0.134918 0.463000 S 

DMoney1 0.050958 0.463000 S 

DMoney2 0.068986  0.463000 S 

DMoney3 0.078280  0.463000 S 

Money4 0.054660 0.463000 S 

DMoney5 0.073202 0.463000 S 

DMoney6 0.147688 0.463000 S 

DMoney7 0.102836 0.463000 S 

DMoney8 0.109924  0.463000 S 

DMoney9 0.066087  0.463000 S 

DMoney10  0.393422 0.463000 S 

DMoney11 0.103085 0.463000 S 

DMoney12 0.109372 0.463000 S 

DMoney13  0.087011 0.463000 S 

DMoney14 0.064199  0.463000 S 
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DMoney15 0.078410  0.463000 S 

Money16  0.285346 0.463000 S 

Money17 0.399649 0.463000 S 

DMoney18 0.340278 0.463000 S 

DMoney19 0.164934 0.463000 S 

DMoney20  0.361527  0.463000 S 

DMoney21 0.217253  0.463000 S 

DMoney22 0.214511 0.463000 S 

DMoney23 0.283578 0.463000 S 

DMoney24 0.303648 0.463000 S 

DMoney25 0.322281 0.463000 S 

DCPI1  0.046158  0.463000 S 

DCPI2 0.057256  0.463000 S 

DCPI3 0.048539 0.463000 S 

DCPI4 0.044184 0.463000 S 

CPI5 0.046891 0.463000 S 

CPI6 0.168296 0.463000 S 

CPI7 0.058637  0.463000 S 

DCPI8  0.297891  0.463000 S 

CPI9  0.041493 0.463000 S 

CPI10  0.071693 0.463000 S 

CPI11  0.065707 0.463000 S 

CPI12  0.315890 0.463000 S 

DCPI13 0.032922  0.463000 S 

DCPI14  0.031405  0.463000 S 
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CPI15  0.409020 0.463000 S 

CPI16 0.072205 0.463000 S 

CPI17 0.086547 0.463000 S 

DCPI18 0.075226 0.463000 S 

DCPI19 0.046272  0.463000 S 

FIN1 0.115314  0.463000 S 

FIN2 0.181375 0.463000 S 

FIN3 0.074989 0.463000 S 

FIN4 0.068267 0.463000 S 

FIN5  0.095806 0.463000 S 

FIN6 0.320746  0.463000 S 

DFIN7 0.074073  0.463000 S 

DFIN8 0.065562 0.463000 S 

DFIN9 0.078964 0.463000 S 

DFIN10 0.124124 0.463000 S 

FIN11 0.096028 0.463000 S 

FIN12 0.923476  0.463000 S 

FIN13 0.403836  0.463000 S 

FIN14  0.317919 0.463000 S 

FIN15 0.188921 0.463000 S 

Notes: This table summarizes results of full sample Kwiatkowski–Phillips–Schmidt-Shin (KPSS). 

 

(d) Results of ZA Test (82 Variables) 

 CONST BREAK TREND BREAK  

RE1 -1.200978 2008/9 -2.736632  2011/06 S 
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RE2 -4.298000 2008/11 -2.736632  2011/06 S 

RE3 -59.51718 2009/02 -2.737566  2011/06 S 

RE4 - 96.75219 2007/06 -2.737566  2011/06 S 

RE5 - 4.298000 2008/9 -2.736632  2011/06 S 

RE6 -59.51718 2008/9 -2.737566  2011/06 S 

DRE7 -29.46805 2008/9 -1.847529  2011/06 S 

RE8 -3.124253 2008/9 -1.847435  2011/06 S 

RE9 - 9.87597 2008/9 -2.737085  2011/06 S 

RE10 - 3.914421 2008/9 -2.737666  2011/06 S 

RE11 - 3.728923 2008/9 -2.736544  2011/06 S 

RE12 -3.215415 2008/9 -2.736544  2011/06 S 

RE13 -4.151415 2008/9 -2.736632  2011/06 S 

RE14 -3.641541 2008/9 -2.736544  2011/06 S 

ECNO1 -3.913793 2007/06 -2.736544  2013/05 S 

ECNO2 -3.793361 2007/06 -2.736544  2013/05 S 

DECNO3 -3.043354 2007/06 -2.737869  2013/05 S 

DECNO4 -7.787947 2007/06 -2.737566  2013/05 S 

LNECNO5 -45002.99 2007/06 -2.736632  2013/05 S 

LNECNO6 -2.307612 2007/06 -2.736632  2013/05 S 

DLNECNO7 -3.599639 2007/06 -2.736720  2013/05 S 

LNECNO8 -3.598988 2007/06 -2.736992  2013/05 S 

ECNO9 -3.265704 2007/06 -2.736544  2013/05 S 

DMoney1 -3.259410 2010/03 -2.737566  2011/01 S 

DMoney2 -3.139056 2010/03 -2.736544  2011/01 S 

DMoney3 - 4.609364 2010/03 -2.736544  2011/01 S 
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Money4 - 4.500191 2010/03 -2.736632  2011/01 S 

DMoney5 -3.280315 2010/03 -2.736544  2011/01 S 

DMoney6 -3.894318 2010/03 -2.736544  2011/01 S 

DMoney7 -4.320952 2010/03 -2.736632  2011/01 S 

DMoney8 -4.471334 2010/03 -2.736632  2011/01 S 

DMoney9 -3.387583 2010/03 -2.736632  2011/01 S 

DMoney10 -3.721600 2010/03 -2.736544  2011/01 S 

DMoney11 -3.634492 2010/03 -2.736544  2011/01 S 

DMoney12 -4.027553 2010/03 -2.736544  2011/01 S 

DMoney13 - 3.575497 2010/03 -2.736632  2011/01 S 

DMoney14 -3.472956 2010/03 -2.736632  2011/01 S 

DMoney15 -3.942758 2010/03 -2.736544  2011/01 S 

Money16 -3.191920 2010/03 -2.737566  2011/01 S 

Money17 -3.402844 2010/03 -2.736544  2011/01 S 

DMoney18 - 9.55746 2010/03 -2.737085  2011/01 S 

DMoney19 - 4.267028 2010/03 -2.737085  2011/01 S 

DMoney20 -8.418221 2010/03 -1.847562  2011/01 S 

DMoney21 - 7.511164 2010/03 -2.736720  2011/01 S 

DMoney22 -3.061598 2010/03 -2.736720  2011/01 S 

DMoney23 -3.021412 2010/03 -2.736992  2011/01 S 

DMoney24 - 3.508750 2010/03 -2.736720  2011/01 S 

DMoney25 -7.332304 2010/03 -2.737666  2011/01 S 

DCPI1 - 5.515451 2007/07 -2.737566 2009/04 S 

DCPI2 - 8.368527 2007/07 -2.737566  2009/04 S 

DCPI3 -6.208464 2007/07 -2.737566  2009/04 S 
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DCPI4 -3.619792 2007/07 -2.736458  2009/04 S 

CPI5 - 3.467323 2007/07 -2.736720  2009/04 S 

CPI6 -3.388198 2007/07 -2.736544  2009/04 S 

CPI7 - 4.488700 2007/07 -2.736720  2009/04 S 

DCPI8 -3.14374 2007/07 -2.736544  2009/04 S 

CPI9 -3.926038 2007/07 -2.736544  2009/04 S 

CPI10 -4.834744 2007/07 -2.736458  2009/04 S 

CPI11 -4.157725 2007/07 -2.737566  2009/04 S 

CPI12 -4.577872 2007/07 -2.736458  2009/04 S 

DCPI13 -11.52053 2007/07 -2.737566  2009/04 S 

DCPI14 -20.44136 2007/07 -2.737566  2009/04 S 

CPI15 -4.780620 2007/07 -2.736458  2009/04 S 

CPI16 -4.343476 2007/07 -2.736544  2009/04 S 

CPI17 -4.109544 2007/07 -2.736544  2009/04 S 

DCPI18 -4.345627 2007/07 -2.736544  2009/04 S 

DCPI19 -3.864444 2007/07 -2.736544  2009/04 S 

FIN1 -4.286110 2008/09 -2.736458  2011/01 S 

FIN2 -4.234307 2008/09 -2.736544  2011/01 S 

FIN3 -3.302869 2008/09 -2.736458  2011/01 S 

FIN4 -3.408609 2008/09 -2.736458  2011/01 S 

FIN5 -3.369578 2008/09 -2.736458  2011/01 S 

FIN6 -3.294261 2008/09 -2.736458  2011/01 S 

DFIN7 - 3.450426 2008/09 -2.736544  2011/01 S 

DFIN8 - 4.431093 2008/09 -2.736544  2011/01 S 

DFIN9 - 3.358219 2008/09 -2.736544  2011/01 S 
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DFIN10 - 3.357154 2008/09 -2.736544  2011/01 S 

FIN11 -3.434928 2008/09 -2.736632  2011/01 S 

FIN12 -9.60838 2008/09 -2.737180  2011/01 S 

FIN13 -3.149074 2008/09 -2.736458  2011/01 S 

FIN14 -3.414794 2008/09 -2.736458  2011/01 S 

FIN15 -4.582376 2008/09 -2.736458  2011/01 S 

Notes: The results are from the Zivot-Andrews tests for a unit root. The ZA test comprises a constant and a trend, 

while allowing for a single break in the constant and in both the constant (CONS) and the trend (TREND). The ZA 

test also provides the estimated break date (BREAK). 

 

Table A25. Factor Loadings and Weight of Main variables in the factors (Chapter 8. 

Financial and Macroeconomic effects of  Japan’s unconventional monetary policy) 

 

(A) Real Estate Market Group 

Variables Factor Loadings Weight of Main Variables 

RE1 -0.59845  

RE2 0.36591 23.561% 

RE3 0.49576 31.924% 

RE4 -0.58423  

RE5 -0.25489  

RE6 0.015691 1.013% 

DRE7 -0.54773  

RE8 -0.35549  

RE9 -0.54195  

RE10 -0.11445  

RE11 -0.25972  
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RE12 0.44071 28.371% 

RE13 -0.64122  

RE14 0.26611 17.131% 

Intermediate Variance 1.5531  

Notes: This table summarizes results factor loadings and weight of main variables in real estate market group. 

 

(B) National Economic Output Group 

Variables Factor Loadings Weight of Main Variables 

ECNO1 1.59456 43.235% 

ECNO2 -0.25648  

DECNO3 -0.45963  

DECNO4 -0.12691  

LNECNO5 -1.26589  

LNECNO6 -1.33654  

DLNECNO7 -2.11267  

LNECNO8 1.13492 30.939% 

ECNO9 0.95224 25.826% 

Intermediate 

Variance 

3.6882  

Notes: This table summarizes results factor loadings and weight of main variables in national economic output group. 

 

(C) Monetary Policy Group 

Variables Factor Loadings Weight of Main Variables 

DMoney1 -1.2369  

DMoney2 1.2247 28.146% 

DMoney3 -0.5644  
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Money4 -0.2653  

DMoney5 1.5489 35.609% 

DMoney6 -0.4773  

DMoney7 -0.6748  

DMoney8 -0.2987  

DMoney9 0.7925 18.213% 

DMoney10 -0.1477  

DMoney11 0.7844 18.032% 

DMoney12 -0.1479  

DMoney13 -0.6325  

DMoney14 -0.4475  

DMoney15 -0.7455  

Money16 -0.2149  

Money17 -1.2396  

DMoney18 -1.4456  

DMoney19 -0.6599  

DMoney20 -1.0256  

DMoney21 -0.9884  

DMoney22 -1.0364  

DMoney23 -0.3599  

DMoney24 -1.0971  

DMoney25 -0.8634  

Intermediate 

Variance 

4.3513  

Notes: This table summarizes results factor loadings and weight of main variables in monetary policy group. 
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(D) Price Level Group 

 

Variables Factor Loadings Weight of Main Variables 

DCPI1 0.5844 32.179% 

DCPI2 0.6218 34.247 

DCPI3 -0.5477  

DCPI4 -1.5546  

CPI5 -0.1147  

CPI6 -0.6599  

CPI7 -0.4722  

DCPI8 -0.3619  

CPI9 -0.1486  

CPI10 -0.5947  

CPI11 -0.3326  

CPI12 -0.6324  

DCPI13 0.6098 33.574% 

DCPI14 -0.4663  

CPI15 -1.4902  

CPI16 -1.7811  

CPI17 -1.3472  

DCPI18 -1.0223  

DCPI19 -0.3649  

Intermediate 

Variance 

1.8161  

Notes: This table summarizes results factor loadings and weight of main variables in price level group. 
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(E) Financial Market Group 

 

Variables Factor Loadings Weight of Main Variables 

FIN1 0.3654 33.53% 

FIN2 0.1402 12.86% 

FIN3 0.1688 15.49% 

FIN4 0.1397 12.82% 

FIN5 -0.7564  

FIN6 -0.2591  

DFIN7 0.1997 18.32% 

DFIN8 -0.3216  

DFIN9 -1.2543  

DFIN10 -1.4790  

FIN11 -0.5567  

FIN12 0.0761 6.98% 

FIN13 -0.5974  

FIN14 -0.1976  

FIN15 -0.1997  

Intermediate 

Variance 

1.0899  

Notes: This table summarizes results factor loadings and weight of main variables in financial market group. FIN1 

refers to Tokyo Stock Exchange: Market cap: Total. FIN2 refers to Tokyo Stock Exchange: Volume: domestic stock: 

Part I. FIN3 refers to Tokyo Stock Exchange: Volume: domestic stock: Part II. FIN4 refers to Tokyo Stock Exchange: 

Volume: Domestic Stock: Growth Enterprise Market. FIN5 refers to Tokyo Stock Exchange: Turnover: Domestic 

stock: Part I. FIN6 refers to Tokyo Stock Exchange: Turnover: Domestic stock: Part II. FIN7 refers to Tokyo Stock 

Exchange: Turnover: Domestic stock: Growth Enterprise Market. FIN8 refers to Tokyo Stock Exchange: Part I: The 

average yield. FIN9 refers to Tokyo Stock Exchange: Part I: Weighted average rate of return. FIN10 refers to Tokyo 
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Stock Exchange: Part II: Average Yield. FIN11 refers to Tokyo Stock Exchange: Part II: Weighted average yield. 

FIN12 refers to General corporate bonds: Issued amount: Total. FIN13 refers to Corporate bonds: Repayments: 

Total. FIN14 refers to Asset-backed corporate bonds: Issuance amount: Total. FIN15 refers to Assets guaranteed 

corporate bonds: Repayments: Total. The market capitalization, volume and turnover of Tokyo Stock Exchange and 

general corporate bonds played important role in the Japan’s financial market. The Part I refers to the large-sized 

companies. The Part II refers to medium-sized companies. 

 

Table A26. Transition Matrix (Chapter 8. Financial and Macroeconomic effects of  Japan’s 

unconventional monetary policy) 

 

Notes: This table summarizes the estimated transition probabilities. The elements of the transition probabilities matrix 

are indexed according to𝑃 = [
𝑃1𝑚 ⋯ 𝑃1𝑚

⋮ ⋱ ⋮
𝑃𝑚1 ⋯ 𝑃𝑚𝑚

] , where 𝑃𝑖𝑗 = 𝑃𝑟(𝑆𝑡+1 = 𝑗|𝑆𝑡 = 𝑖)  and  ∑ 𝑃𝑖𝑗 = 1𝑚
𝑗=1  for all  𝑖 =

1, … ,𝑚. Regime 1 is the effective state of Japan’s unconventional monetary policy. Regime 2 is the failure state of 

Japan’s unconventional monetary policy. 

 

Table A27. Diagnostic Test (Chapter 8. Financial and Macroeconomic effects of  Japan’s 

unconventional monetary policy) 

 Real Estate 

Market 

Factor 

Price Level 

Factor 

National 

Economic 

Output Factor 

Financial 

Market 

Factor 

Monetary 

Policy Factor 

Autocorrelation Test H0: 

no serial correlation at 

lag order 

1.236(0.194) 

df=4 

1.083(0.242) 

df=4 

2.775(0.137) 

df=4 

2.412(0.356) 

df=4 

1.542(0.185) 

df=4 

Hetero Test H0: no cross 

terms 

55.294(0.221) 

df=4 

77.576(0.179) 

df=4 

66.731(0.344) 

df=4 

31.546(0.307) 

df=4 

67.624(0.246) 

df=4 

Normality Test H0: 

residuals are  

multivariate normal 

1.502(0.513) 

df=4 

 

2.546(0.247) 

df=4 

2.735(0.229) 

df=4 

 

4.723(0.482) 

df=4 

 

1.494(0.334) 

df=4 

 Regime1 Regime2 

Regime1 0.9513 0.0487 

Regime2 0.0526 0.9474 
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Notes: In this table, the residual autocorrelation, normality and heteroscedasticity tests are summarised. The degrees 
of freedom and p-values (in parentheses) are provided.  The Lagrange Multiplier Test is used to test for autocorrelation 
in the residual terms. The Breusch-Pagan test is used to test for heteroscedasticity in the residual terms. The Jarque-
Bera test is employed to test for normality in the residual terms. The test statistics follow a Chi-square distribution. 

 

Appendix B. 

 

All relative figures of four empirical chapters have been put in the Appendix B. 

 

 

 

(A) Chapter 5. Effectiveness of China’s monetary policy on the economy 

 

 

Robustness Checks 

 

This study uses Fernald et al. (2014) approach to do the robust test of China’s monetary policy. 

Considered the China’s economic structure, the exported and imported have played important 

role on the development. Therefore, the robustness test in this study adds a monthly proxy for 

external output (namely, U.S. industrial production) and an index of commodity prices. These 

two external shocks are treated as the contemporaneously exogenous. The order of eight-

variable FAVAR model is U.S. industrial production, US index of commodity prices, real 

economy factor, price level factor, balance of loan in the financial institutions, M2, 7 days Repo 

rate, and one-year loan benchmark interest rate. 

 

 

 

 

Figure B1. Eight-Variable FAVAR (with US Industrial Production and Commodity 

Prices)  
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Notes :Eight-variable FAVAR (U.S. industrial production, commodity prices, real economic factor, price level factor, the balance loan in the financial institutions, M2, 7 days Repo 

rate, and one-year loan benchmark interest rate). Identification is recursive, in the order listed. Graphs show cumulative responses to a two-standard deviation innovation. Shaded 

areas indicate bootstrapped two-standard-error bands.
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(B) Chapter 6. Asymmetric Effects of China’s monetary policy on the Stock Market 

 

Time Series Graphs of Four Variables 

 

Figure B2. Four variables’ Time Series Graphs in Levels and First Differences 

 

(A) Variables in Levels 

  

  

(B) Variables in First Differences 
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Notes: Time series in levels and first differences. RETURN represents return rate of Shanghai stock market. VA is 

growth rate of China’s industrial added value. INTEREST is 7-day interbank weighted average interest rate to 

represent China’s price-based indirect monetary instrument. M2 is growth rate of M2 to represent China’s quantity-

based direct monetary instrument. 

 

(C) Chapter 7. Effects of monetary policy on tourism market development: A Case Study 

of China 

 

Time Series Graphs of Six Factors 

Figure B3. Estimated factors of six groups 
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Other Assets Channel Factor 

 

 

Economy Factor 

 

 

Money Supply Channel Factor 

 

 

Exchange Rate Channel Factor 

 

Interest Rate Channel Factor 

 

Tourism Market Factor 

 

Notes: Other asset channel factor, economy factor and money supply channel, exchange rate channel factor, interest 

rate channel factor and tourism market factor are respectively extracted from other asset channel factor group, 

economy group, money supply channel group, exchange rate channel group, interest rate channel group and tourism 

market group. For all series, this study takes twelve-month moving average and normalized to mean zero and unit 

variance. 

 

(D)  Chapter 8. Financial and Macroeconomic effects of Japan’s unconventional monetary 

policy: New evidence from a structural factor-augmented MS-VAR approach 

 

Robustness Checks: 

 

This study considers the position of Japan’s real estate market is most linkage between the Japan’s 

financial market and Japan’s macroeconomy. The robustness checks of this study puts the real 

estate market group put into the Japan’s national economic output group. Figure 4B and Figure 

5B are the results of results of Impulse responses. 
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Figure B4. Impulse responses to a monetary shock in Regime1 (Effective Period) 

 

   

Notes: This figure depicts the impulse response functions of the endogenous variables of the MS-SFAVAR model in 

the effective state (Regime 1). Identification is recursive, in the order listed. Estimated accumulated (10-periods ahead) 

IRFs to a monetary policy factor shock. The figure shows response to a positive one-standard-deviation shock in a 

monetary policy factor. Lines with symbols stand for the upper and lower one standard error bands. 

 

Figure 5B. Impulse responses to a monetary shock in Regime2 (Failure Period) 

 

   

Notes: This figure depicts the impulse response functions of the endogenous variables of the MS-SFAVAR model in 

the effective state (Regime 2). Identification is recursive, in the order listed. Estimated accumulated (10-periods ahead) 

IRFs to a monetary policy factor shock. The figure shows response to a positive one-standard-deviation shock in a 

monetary policy factor. Lines with symbols stand for the upper and lower one standard error bands.
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