
การใชหุนสามญัปองกันความเสี่ยงตอภาวะเงินเฟอ กรณศีึกษาจากจีนและอินเดยี 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

นางสาว เฟย หวัง 
 
 
 
 
 
 
 
 
 
 
 
 

วิทยานิพนธนี้เปนสวนหนึ่งของการศึกษาตามหลักสูตรปริญญาวิทยาศาสตรมหาบัณฑิต 

สาขาวิชาการเงิน ภาควิชาการธนาคารและการเงิน 

คณะพาณิชยศาสตรและการบัญชี จุฬาลงกรณมหาวิทยาลัย 

ปการศึกษา 2550 

ลิขสิทธิ์ของจุฬาลงกรณมหาวิทยาลัย



ARE COMMON STOCKS A GOOD HEDGE AGAINST INFLATION  

: EVIDENCE FROM CHINA AND INDIA 

 

 

 

 

 

 

 

 

 

 

 

 

Miss Wang Fang 

 

 

 

 

 

 

 

 

 

 

A Thesis Submitted in Partial Fulfillment of the Requirements 

for the Degree of Master of Science Program in Finance 

Department of Banking and Finance 

Faculty of Commerce and Accountancy 

Chulalongkorn University 

Academic Year 2007 

Copyright of Chulalongkorn University









 
 

   vi

Acknowledgements 

 I would like to give my pleasure to those who have contributed to this thesis. 

Firstly, I would like to express my sincere appreciation to Associate Professor Sunti 

Tirapat Ph.D., my thesis principal advisor for invaluable advice, guidance and 

encouragement through the achievement of this thesis. I am also grateful to 

Chayodom Sabhasri, Ph.D., Dhanawat Siriwattanakul Ph.D., and Nathridee 

Suppakitjarak, Ph.D. for their worthy suggestions. 

In addition, I am thankful to all of my friends in MSF program for 

suggestions. Finally, I would like to give my gratitude to my parents for their 

inspiration, encouragement and dedicated supports given to me throughout my study. 



Contents 

  Page

Abstract (Thai) ................................................................................................................ iv

Abstract (English)............................................................................................................ v

Acknowledgements ......................................................................................................... vi

Contents………. .............................................................................................................vii
List of Tables……..………………………………………………………………….ix
List of Figures………………………………………………………………………...x

CHAPTER I Introduction .......................................................................................... 1
1.1 Background and Problem Review....................................................................... 1
1.2 Statement of Problem / Research Questions ....................................................... 3
1.3 Objective of the Study......................................................................................... 3
1.4 Contribution......................................................................................................... 4
1.5 Organization of the Paper .................................................................................... 5

CHAPTER II Literature Review ................................................................................ 6
2.1 Empirical evidences from developed countries................................................... 6
2.2 Empirical evidences from emerging markets...................................................... 9
2.3 Researches in China and India: ........................................................................... 9
2.4 Summary ........................................................................................................... 10

CHAPTER III Data and Methodology...................................................................... 12
3.1 Scope and Data .................................................................................................. 12

3.1.1 Scope of the study................................................................................. 12
3.1.2 Data....................................................................................................... 12

3.2 Research Hypotheses......................................................................................... 13
3.3 Methodology ..................................................................................................... 14

3.3.1 Methodologies for short-run relations: ................................................. 14
3.3.1.1 The Correlation between stock returns and inflation rates .......... 14
3.3.1.2 Short run relationship .................................................................. 14
3.3.1.3 Short run relation and structural breaks....................................... 16

3.3.2 Methodologies of long-run relations..................................................... 17
3.3.2.1 Long run relation and structural breaks....................................... 19

3.3.3 Time path tests ...................................................................................... 19

CHAPTER IV  Results................................................................................................. 21
4.1 Short-run relations............................................................................................. 22

4.1.1 Stock returns and inflation.................................................................... 22
4.1.2 Structural breaks and short run relation ................................................ 24

4.2 Long run relations ............................................................................................. 25
4.2.1 Co-integration test results ..................................................................... 25
4.2.2 Long run relations................................................................................. 27  





 ix

List of Tables 
           

        Page 
Table 1 Descriptive Statistics………………………………………………………..44 
Table 2 Short-run Relationship between Real Stock returns and Inflation……….....46 
Table 3 Fama proxy hypothesis……………………………………………………...49 
Table 4 Combined test of Fama’s Proxy Hypothesis………………………………..52 
Table 5 Short-run Relation and Structural Break……………………………………53 
Table 6 Augmented Dickey-Fuller and Kwiatkowski, Phillips, Schmidt,  

and Shin Tests…….………………………………………………………….55 
Table 7 Likelihood Ratio (LR) Statistics and Akanke Information Criterion (AIC)  

for Vector Auto regression (VAR) Lengths Specification…………………..57 
Table 8 Cointegration Test…………………………………………………………..58 
Table 9 Long run Relations between Stock Prices and Goods Prices……………….59 
Table 10 Long Run Relation with Structural Breaks………………………………...61 
Table 11 Relations among goods prices, real activities and monetary policy……….63 
Table 12 Impulse Response Function and Their t-values…………………………....70 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 x

List of Figures 
           

          Page 
Figure I. Market aggregated index (INMKT, AMKT, BHMKT) and goods  

prices (WPI, CPI)…………………………………………………………….41 
Figure II. Monthly Stock Returns (Market Overall stock Index) in Percentages……42 
Figure III: Monthly Inflation Rate (WPI and CPI) in Percentages…………………..43 
Figure IV: Graphs of impulse response function illustrating the response of  

stock price indexes to a one standard deviation shock in the  
goods prices……………….............................................................................64 

 



CHAPTER I  

Introduction 

1.1 Background and Problem Review 

  Are common stocks a good hedge against inflation during inflationary 

time periods? This is an issue because viewed from the vantage point of the 

generalized Fisher H0, equity stocks, representing claims against underlying real 

assets, may serve as a hedge against inflation. Following this line of reasoning, 

investors would engage in a form of arbitrage, selling financial assets in exchange for 

real assets when expected inflation is pronounced. Central to this particular form of 

Fisher’s effect, linking stock prices to corresponding changes in inflation is the 

proposition that stock prices in nominal terms fully reflect expected inflation, in other 

words, the statistical relationship between the movements of these two variables can 

be found not negatively correlated. Moreover, in the real world, asset holders are 

obligated to pay tax on their income. Hence, for the investors to be fully compensated 

for inflation, the nominal stock return should include both expected inflation and 

taxes, which is Fisher’s tax-augmented hypothesis. Fisher’s tax-augmented hypothesis 

anticipates positive stock-inflation relation.  

Empirical evidence on the issue of whether the Fisher hypothesis holds in stock 

markets is far from conclusive. The variation of results is related to country effects, 

sample periods, time horizons, and model specification. Most of the studies regarding 

the U. S. market presented negative relations between common stock returns and 

inflation; however the results from emerging markets are more mixed and varied than 

developed markets [i.e. Khill and Lee (2000), Spyrou (2004)]. Since negative 

empirical evidence generally conflicts to Fisher’s theories, several explanations (i.e., 

Fama’s proxy hypothesis 1983) have been provided from macroeconomic views to 
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explain the negative relationship between stock return and inflation. Whereas, 

increasing evidence shows that negative relations between common stock returns and 

inflation are due to short horizon followed by positive relations in long horizon. [i.e., 

Khazali and Chong (2004)]. Under the cointegration framework, Luintel and Paudyal 

(2006) claims that Common stocks are a hedge against inflation in both country level 

and industry level in U.K. market. The goods price elasticity is significantly above 

unity in all but two cases. 

Even though a lot of empirical evidence about stock-inflation relation is provided, 

there is no prior research or study providing empirical evidence in China and India in 

the sample from 1990s till now. This paper provides further evidence on literature 

research by investigating whether common stock returns are a hedge against inflation 

in China and India in short run and long run across country level and industry level.  

Since the beginning of 1990s, China and India economies’ rapid developments are the 

main power for global economic growth and the experiencing low inflation rate. 

Additionally, the rapid growth in economy increasingly and directly attracts 

investment capital pouring into stock markets in China and India. General price levels 

are remaining a source of concern to foreign investors. It is necessary for foreign 

investors to know the behavior of common stock returns hedging against inflation. 

This paper also provides further evidence on the long-run stock-inflation relation 

under a co-integration framework in emerging markets. Firstly, though commodity 

price elasticity of stock prices is likely to be heterogeneous across industry groups in 

U.K market as reported by Luintel and Paudyal (2006), there is no empirical evidence 

from emerging markets using industry-level stock indexes yet. This paper bridges this 

gap in the literature by testing whether the behavior of common stocks hedges against 

inflation across industries. Secondly, there is special market segmentation in China 
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stock market: separating all stocks to A-share and B&H-share markets. It is attractive 

to study the difference of A-share’s and B&H-share’s hedging relation with inflation. 

Finally, though the sample period is not very long in this paper which is about 14 

years, it is still necessary to investigate whether economic structural breaks lead to 

non-stable long run relation in China and India. The structural breaks such as financial 

crisis in Asian countries 1997, the global stock market bubble in 2000, oil shocks in 

1999 and 2005, may induce structural shifts in many economic relations, including the 

Fisher relation in stock markets. Hence, an important question would be whether 

stock prices and goods prices exhibit a stable long-run relation as no prior studies 

done. We test for structural breaks in the cointegrating relation between stock and 

goods price indexes and control for such breaks where identified.   

1.2 Statement of Problem / Research Questions 

 Are common stock returns at country level and industry level a good hedge 

against inflation in China and India in short-run and long-run? 

1.3 Objective of the Study 

 1.  To provide empirical evidence on that  relationships of common stock 

returns and inflation in China and India in the short-run and long-run,  and the  effects 

of structural breaks in both short-run and long-run relations. 

2.  To provide empirical evidence on that whether hedging relation between 

common stocks and inflation are heterogeneous across industries and market 

segmentations. 

3.  To provide empirical evidence on the examination of different stock-

inflation relations in China and India from developed markets by analyzing monetary 

policy and real activities roles in inflation.  
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4.   To provide time path test (dynamic relations) for relations of stock prices 

and goods prices. 

1.4 Contribution 

 This thesis intentionally provides empirical evidence on the hedging 

relationship between common stocks and inflation in China and India. There has 

never been a study which has studied these two countries using data from 1994-2007 

when there was the rapid growth in economy but low inflation rate. This thesis will 

provide further evidence concerning stocks and inflation relation. Firstly, this paper 

investigates stock-inflation relations under Fisher’s tax-augmented H0 which is an 

extension of generalized Fisher’s H0, where there is no research provided for 

emerging markets yet. Secondly, even though it is acknowledged that the commodity 

price elasticity of stock prices is likely to be heterogeneous across industry groups 

(Luintel and Paudya 2006) in U. K. market, no study examines the short-run as well 

as long-run relation between stock prices and goods prices in industry-level stock 

indexes and market segmentation level under cointegrating framework in emerging 

markets. This paper bridges this gap in the literature by testing whether the common 

stocks in various groups offer a hedge against inflation and how varying cross groups. 

Thirdly, the paper provides stability test to examine whether structural breaks cause 

instable short run and long run relations in China and India. Fourthly, it analyze 

increasingly effective monetary policy and real activities’ impact on stock-inflation 

relations in the long run for China and India markets, which shed light on how 

macroeconomic factors impact stock markets. 

In addition, this paper provides better understanding of the dynamics of monetary 

policies and inflation impacts to stock markets and government, benefiting 

government to make monetary policies according to critical movement in markets. 
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Investors could adjust investment portfolios depending on conclusions of this paper. 

i.e., overall stock index or industry level, A-share or B&H-share, and better 

understanding on dynamic macroeconomic shocks’ (i.e. monetary policies, real 

activities) impacts on inflation and stock markets. 

1.5 Organization of the Paper 

The remainder of this paper is organized as follows: Chapter II discusses 

findings regarding short run and long run stock return and inflation relations and 

analysis on negative inflation-stock return relation in previous studies. Chapter III 

describes the data sources, hypotheses and methodologies. Chapter IV will discuss the 

results from our empirical analysis. A summary is found in the Chapter V. 



CHAPTER II  

Literature Review 

 This chapter reviews research studies on inflation-stock return relations and is 

divided into 3 sections. Section 2.1 discusses the empirical evidence from developed 

countries. Section 2.2 discusses empirical findings and analysis on negative relation in 

emerging markets.  Section 2.3, includes researches that have been done in China and 

India. The last section illustrates the summary of this chapter. 

2.1 Empirical evidences from developed countries 

 Negative relation between stock returns and inflation are well documented in 

developed countries: At country level: Bodi (1976) is the first one to investigate 

relationship between common stock returns and inflation under Fisher’s hypothesis, 

and he found negative relation (non-hedging relation). After that, the non-hedging 

relations between common stock returns and inflation are generally found in many 

markets, especially developed countries. Fama and Schwert (1977), Jaffe and 

Mandelker (1976), Nelson (1976) investigated common stock return and inflation 

relationship at the same time periods in U. S. market, but all provide negative 

relationships. Gultekin (1983) also didn’t find reliable positive relations in 26 

countries including U. S. and U. K by traditional regression methodology. Later, Khil 

and Lee (2000) observe that 10 pacific-rim countries exhibit negative correlation 

between real stock returns and inflation except Malaysia. One of the arguments for 

negative relations is that real activities disturbances drive a negative stock return-

inflation relation, while monetary disturbances yield a positive relation, which is 

consistent with Hess and Lee (1999). 

At industry level: Boudoukh and Richardson (1993) and Frennberg and Hansson 

(1993) considered longer-horizon returns (up to 5 years) using traditional regression 
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model, they found that longer horizons stocks are good hedges against both expected 

and unexpected inflation. For Swedish data set used by Frennberg and Hansson the 

Fisher relation holds even at short horizons (as short as one month). Wei, Boudoukh, 

Richardson and Whitelaw (1994) report that common stock returns are not a hedge 

against inflation at industry level in short-run in U. S. market and hedging relation 

were heterogeneous. Fama’s proxy hypothesis could explain negative relation except 

non-cyclical industries. 

Several explanations are proposed to explain the spurious negative relations. The first 

paper is Fama’s proxy hypothesis which is proposed by Fama (1981, 1983). That is 

the relationship between stock returns and inflation is due to the combination of the 

inflation-real activity and the real activity-stock returns relationships. Proposition A is 

that there is a negative association between inflation and real economic activity; 

proposition B is that there is a positive association between real activity and stock 

returns. In other words, higher level of inflation may proxy a drop in the money 

demand induced by a lower growth in real activity, which simultaneously implies a 

drop in expected future profits and thus a drop in stock prices. The negative stock 

return-inflation relationship is commonly referred to as the “proxy effect”. Fama 

obtains this hypothesis based on a money demand function assuming largely invariant 

money supply with respect to real shocks. Geske and Roll (1983) emphasize a 

counter-cyclical monetary response that reinforces the negative real activity-inflation 

relation. In an attempt to explain both the post-war negative correlation and the pre-

war positive relation between stock returns and inflation, Kaul (1987, 1990) argues 

that the stock-return-inflation relation depends on the equilibrium in the monetary 

sector: a counter-cyclical monetary response is responsible for a negative correlation, 

while a pro-cyclical monetary response leads to a neutral or positive correlation 
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between stock returns and inflation (see also Boudoukh et al., 1994). Park and Ratti 

(2000) extend Kaul (1987, 1990) research by arguing that variation in monetary 

policy is partly endogenous and can be explained by movements in economic and 

financial variables. And they provide an alternative hypothesis named “anticipated 

hypothesis” to the proxy hypothesis: that is higher inflation leads to expectations of 

tighter monetary policy, the expectation in turn lowers the stock market. 

However, there are increasing positive relations between stock returns and inflation 

evidence reported in developed countries in recent years, which claim that positive 

relations are related to some Characteristics. For a short sample period covering the 

post-war years, Firth (1979) and Gultekin (1983) find that the relationship between 

nominal stock returns and inflation in the United Kingdom is reliably positive, a 

finding consistent with the generalized Fisher hypothesis.  From methodology aspect: 

under traditional regression methodology, Anari and Kolari (2001) report negative 

correlations between stock prices and inflation in the short run that are followed by 

positive correlations in the long run. Crosby (2000) shows that the negative relations 

due to short-run time period, and is also dependent on the time period considered. 

Under cointegration framework, Osamah and Chong (2004) show conving positive 

cointegration relations between stock returns and inflation in 9 pacific-basin 

countries, where there were also negative relations in the short-run and followed by 

positive relations in the long-run. Luintel and Paudyal (2006) claim that Common 

stocks are a hedge against inflation in both country level and industry level in U.K. 

market. The goods price elasticity is significantly above unity in all but two cases.  

 The negative and positive relations are related to some factors, such as 

countires, time periods, methodology, which is far from conclusive. 
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2.2 Empirical evidences from emerging markets  

 After the 1990s, there were more papers investigated in emerging markets 

since emerging markets have started to play more important roles in the global 

economy and data become more available. The relations between common stock 

returns and inflation from emerging markets are more various than developed 

countries and explanations derived from developed countries only partly explain 

negative relations in emerging markets. Adrangi, Chatrath and Sanvicente (2000) 

investigate in Brazil and find both negative short-run relation and long-run relation. 

Fama’s proxy hypothesis could only explain the negative long-run relation. On the 

other hand, Choudhry (2001) reports positive short-run inflation-stock returns relation 

in 4 Latin-American high inflation countries. Spyrou (2001) shows negative relations 

in a small and emerging economy of Greece (high growth and high inflation), and 

reports the reason is that the negative correlation is mainly due to the less correlation 

between inflation and monetary fluctuations, consistent with findings of Hess and Lee 

(1999).Khil and Lee (2000). However, Spyrou (2004) investigated in ten important 

emerging markets and reports that the relations between common stock returns and 

inflation are varying in ten important emerging markets. The varying results may be 

due to the significant role of money supply and the positive relationship between 

consumer prices and output, which is contrary to Fama’s proxy hypothesis condition 

1. 

2.3 Researches in China and India:  

 Chatrath, Ramchander and Song (1997) provide negative inflation-stock 

returns empirical evidence in India market, which was short run relation from 1984 to 

1992 and Fama’s proxy hypothesis could only explain part of the negative relation. 

The negative association between real stock returns and inflation is found to persist 



 
 

  10  

despite controlling for the inflation-real activity relationship. Chatrath, Ramchander 

and Song (1997) did not provide further research about negative relation such as 

analysis on role of monetary policy factor. 

Working paper Zhou (1999) reports negative short-run inflation-stock returns 

empirical evidence in China’s market in country level from 1993 to 1998. And the 

relation between stock return and inflation became positive after controlling real 

activity, which is consistent with Fama’s proxy hypothesis. Another one is related to 

hedging characteristics of the Chinese real estate market. Chu and Sing (2004) found 

that the Chinese real estate market are not a hedge against inflation in four main cities 

and there is no significant long-run inflation-stock returns relation, which quite differ 

from other mature markets’ hedging relation.  

Increasing number of papers has investigated the special market segmentation in 

China stock market from different aspects. Some previous paper found heterogeneous 

performance of A-share and B&H-share. For instance, Xu (2001) reports that the 

trading volume and volatility of B shares behave differently from A share on 

Shanghai stock exchange. Seiler, Harrison, Vliet and Yeung (2005) found that A-

share’s returns are higher than B-share’s. 

With the increased opening of the country, the monetary policy become more 

impacted on Chinese and Indian inflation and real activity since last decades, which 

are stated by Kojima, Nakamura and Ohyama (2005) of Chinese market and Mohan 

(2006) of India market. 

2.4 Summary  

 Since the heterogeneous evidences from developed markets and emerging 

markets, it is interesting to investigate industry level short-run and long-run inflation-

stock return relations at both country level, industry level and market segmentation in 
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China and India. Furthermore, the structural breaks impacts on short run and long run 

relations. Finally, this paper analyzes the dynamic stock-inflation relations from short 

run to long run, and the increasingly impacts of monetary policy and real activities 

effects in inflation. 

 

 

 

 



CHAPTER III  

Data and Methodology 

3.1 Scope and Data1 

3.1.1 Scope of the study  

 The sample contains monthly goods prices data, stock prices data, monetary 

policy data and real activities data in China and India from 1994 - 2007. 

3.1.2 Data  

The data used in this study are obtained from the DataStream database. All 

stock indexes include dividends. The sample covers January 1994 to August 2007, 

yielding 164 monthly observations. The consumer price index (CPI) is used to 

measure goods prices in China, while whole sale price index (WPI) is used in India. 

The criterion of industry classification is based on the Industry Classification 

Benchmark (ICB) developed by FTSE and Dow Jones Index.  The disaggregated 

index including 10 industry indexes: basic materials (BAM), consumer goods 

(CONG),  consumer services (CONS), financials (FIN),  Health care (HEA), 

industrials  (IND), Oil&Gas (OIL), technology (TEC), telecom (TEL), utilities (UTI). 

Finally, industrial production index is the proxy for real activity, and M2 is the proxy 

for money supply in China and India markets. The sample period is from 1994,1 to 

2007,6, monthly data. The selecting standards of proxy are consistent with Khill and 

Lee (2000) and Spyrou (2004). 

Figure I show the log levels of the WPI and India market aggregated index, 

CPI and B&H market aggregated index. Figure II shows the monthly (unannualized) 

stock returns of the market aggregated indexes, and Figure III shows the monthly 
                                                 
1

 All data mentioned in this paper are collected from datastream. 
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inflation rate of WPI and CPI. Figure II and III reveals that the log levels of all series 

are trending and appear nonstationary, whereas their logarithmic first differences 

appear stationary. The plots of India suggest one important shift in the stock indexes 

during the sample period, which occurred in June 2006, where the stock market index 

dropped by 27%, as well as +47% in September 1994 of China A-share in the stock 

indexes, 33% in July 1998 of China B&H share. Such jumps may induce structural 

breaks in the long run relation. One of the objectives of this paper is to address this 

issue. Figure I suggest that overall stock market plot higher than goods prices in both 

China and India, indicateing a positive real return rate on stocks. The formal 

conclusions of all stock indexes are reported in results section. 

3.2 Research Hypotheses 

To conduct the empirical objective, the following hypotheses will be 

empirically examined: the common stock returns should be a hedge against inflation 

according to Fisher’s tax augmented hypothesis.  

Hypothesis 1:  Common stock returns are a hedge against inflation in the short 

run at country level and industry level. 

Even though there are well documented short-run negative relationships in 

more developed markets, the rapidly growing stock markets and relatively stable 

inflation in India and China may exhibit positive relations in the short-run. 

Examination on this hypothesis would reveal whether hedging relationships between 

common stock returns and inflation in China and India differ from developed 

countries.  

Hypothesis 2:  Common stock returns are not a good hedge against inflation in 

the long run at both country level and industry level in China and India. 
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Many studies investigated in developed countries report positive long-run 

relationship between stock returns and inflation, and China and India economies 

experienced high growth rate in stock market and low inflation rate at the sample 

period. Hence, it is reasonable to expect that common stocks are a hedge against 

inflation in the long run. 

Hypothesis 3:  The long-run relations of inflation-stock returns exhibit time-

varying characteristics. 

3.3 Methodology 

 This study investigates the precise performances on predicting issuer ratings 

change of static and hazard rate models and standard of rating agency S&P when it 

assigned ratings. 

3.3.1 Methodologies for short-run relations: 

3.3.1.1 The Correlation between stock returns and inflation rates  

They are examined to indicate positive or negative relationships firstly. 

3.3.1.2 Short run relationship  

The short run relation of real stock return and inflation can be expressed as:  

ttitiitititi INFDINFaaINFSR εω +++=− ,,,21,, *    

 (1)2

Where, are calculated as (tiSR , )/ln( 1,,, −= tititi SPSPSR , =stock index of India 

and China, CPI and WPI; inflation rate  is as (

i

tiINF , )/ln( 1,,, −= tititi INFIINFIINF , tϑ  

is the regression error terms. The coefficient captures the sensitivity of stock 

returns to inflation rate. The structural shifts dummy variable  

2a

tiD ,
3which takes value 

                                                 
2

 A standard approach to examine the relationship between stock market returns and inflation (i.e., Bodie (1976) 
and liu, Hsueh and Graham (1996)). 

3
 During the last 15 years (our sample period), the world economy has witnessed major economic events such as 

the financial crisis in Asian countries in 1997, global stock market bubble in 2000, oil shocks in 1999 and 2004, 
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of one and zero, is included in equations (2a) and (2b) to captures the effects of 

possible structural changes in the economics under study. The dummy variable takes 

on values of one if the monthly stock return (  is higher than 30% or 

lower than -30%, otherwise is zero, consistent with Luintel and Paudyal (2006).

)/ln( 1,, −titi SPSP

4 

 in equation (1) will be consistent with the Fisherian hypothesis, that is real 

stock returns are a perfect hedge against inflation.

02 =a
5  

 

Hypothesis 1:  Common stock returns are a hedge against inflation in the short 

run at country level, industry level and market segmentation level, in equation. (1). 

H0 :   =  0 2a

H1 :   ≠  0 2a

If there is a negative relationship between the real stock returns and inflation, it 

might because of the proxy of real activities as Fama (1983) suggested. Relationships 

expressed as Proposition A and B6 are tested separately by estimating the following 

set of equations: 

                                                                                                                                            
which may have induced structural shifts in many economic relations, including the Fisher relation in stock 
markets. We test of structural shifts in the short run relation between stock returns and inflation,  and control for 
such breaks where identified. 

4
 Structural dummies are defined as follows. India: 2006:6-2006:7 for market overall index; 2006:6-2006:7 for 

basic materials; 1999:12-2000:1, 2000:4-2000:5, 2006:6-2006:7 for consumer services; 1994:3-1994:4 for 
financials; 2006:6 for industrials; 1996:10-1996:11, 2000:3, 2004:1, 2006: 6 for oil&gas; 1997:8, 1998:4-5, 
1999:2, 1999:10, 2000:1-2000:8, 2001:4, 2001:10-2001:12 for technology; 2000:4, 2001:3 for telecom; 1994:2, 
2004:1, 2004:6 for utilities. China A-share: 1994:5-1994:8, 1996:12-1997:2 for Market overall indexes; 1994:7-
1994:10, 1996:12-1997:2 for basic materials; 1994:8-1994:11, 1997:3-1997:5, 1999:5-1999:7 for industrials, 
1994:8-1994:10, 1996:12-1997:9 for consumer goods; 1996:4-1997:2 for health care; 1994:6-1995:4, 1997:3-
1997:5 for consumer services; 1994:8-1994:11, 1999:5-1999:7, 2000:2-2000:4, 2003:10-2003:12, 2006:11-2007:1 
for telecom; 1994:6-1994:10, 1996:12-1997:2, 1999:6-1999:7 for utilities; 1996:5-1996:7, 1997:4-1997:6, 1999:6-
1999:7 for financials; 1998:1-1998:3 for technology.  China B&H share: 1998:7 for market overall index; 1997:7-
1997:9, 1997:12-1998:1, 1998:7-1998:9, 1999:5, 2000:7-2000:9, 2001:3, 2001:8-2001:9, 2004:4-2004:6 for basic 
materials; 1996:12-1997:1, 1998:8, 1999:6, 2001:2-2001:8 for consumer services; 1999:6-1999:7 for 
consumer services; 1996:12-1997:1, 1997:5 for financials; 1998:1-1998:2, 1997:12-1998:1, 1999:5-
1999:7, 2001:4, 2001:8 for industrials; 1997:7-1997:8, 1997:12-1998:1, 1998:8-1998:10, 1999:5, 
2006:5-2006:6 for oil&gas; 1998:7-1998:8, 1999:7-1999:8 for technology; 1996:12-1997:1, 1997:12-
1998:1, 1998:7-1998:8, 1999:2-1999:3 for utilities. 

5
 As Graham (1996), Luintel and Paudya (2006) argued, although this equation does not distinguish between 

expected and unexpected components of inflation, none the less, it yields the same qualitative evidence. 

6
 Fama’s proxy hypothesis: Proposition A is that there is a negative association between inflation and real 

economic activity; proposition B is that there is a positive association between real activity and stock returns. 
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Where industrial production: )/ln( 1,,, −= tititi GIPGIPGIP  . The leads and lags of 

 are included as explanatory variables due to the absence of prior evidence that 

inflation and real returns lead the economic activity. 

GIP

0<τ , 0>β  are consistent with 

proposition A and B. The further implication of Fama’s hypothesis is that real stock 

returns should be a hedge against inflation after control for impacts of real activities, 

which use purged inflation rate instead of inflation. The purged inflation is estimated 

residual ( tε ) from equation (2a). The finding of 06 =a  in equation (3) would support 

the proxy hypothesis. The dummy variable D is defined as before. 

3.3.1.3 Short run relation and structural breaks  

During the last 15 years (our sample period), the world economy has witnessed 

major economic events such as the financial crisis in Asian countries, global stock 

market bubble in 2000, China joined WTO in 2002. These events may have induced 

structural shifts in many economic relations, including the Fisher relation in stock 

markets. We test of structural shifts in the short run relation between stock returns and 

inflation, and control for such breaks where identified. The structural shifts dummy 

variable  which takes value of one and zero, is included in equations (2a) and (2b) 

to captures the effects of possible structural changes in the economics under study. 

The dummy variable takes on values of one if the monthly stock return 

(  is higher than 30% or lower than -30%, otherwise is zero, whereas 

the criteria is consistent with Luintel and Paudyal (2006).

tiD ,

)/ln( 1,, −titi SPSP

7

                                                                                                                                            
 

7
 Structural dummies are defined as follows. India: 2006:6-2006:7 for market overall index; 2006:6-

2006:7 for basic materials; 1999:12-2000:1, 2000:4-2000:5, 2006:6-2006:7 for consumer services; 
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 ttitiitititi INFDINFaaINFSR εω +++=− ,,,87,, *     (4) 

In equation (4),   would suggest real stock returns are a hedge against inflation 

3.3.2 Methodologies of long-run relations 

The long run relation between stock price indexes and goods prices is expressed 
(in logarithmic form) as: 

titi INFIccSP ,21, lnln +=        (6) 

A unit coefficient ( =1) would imply that common stocks are a hedge against 

inflation in the long run in a perfect market. However, the income from stocks is 

subject to taxes; hence, the long run return rate on common stocks should exceed the 

inflation rate at least by the tax rate. Therefore, the size of the coefficients ( ) should 

be exceed one.  

2c

2c

We apply Johasen’s (1992, 1995) multivariate method to estimate the long 

relation (i.e., . Under this approach, a system of n endogenous variables can be 

reparameterized into a vector error correction model: 

ttktktkttt DXXXXX εϕμ ++Π+ΔΓ+ΔΓ+ΔΓ+=Δ −−−−−− 112211 ...   (7) 

Where  and tX tε  are (n × 1) vectors; П and iΓ  are (n × n) matrix of parameter 

and gives the number of co-integrating vectors, which are long run relations among 

Xs;  are deterministic components, such as seasonal and impulse dummies; tD μ  is a 

constant term; k is the lag lengths; and tμ  is a vector of normally and independently 

distributed error terms. In the long run relation of stock prices and goods prices 
                                                                                                                                            
1994:3-1994:4 for financials; 2006:6 for industrials; 1996:10-1996:11, 2000:3, 2004:1, 2006: 6 for 
oil&gas; 1997:8, 1998:4-5, 1999:2, 1999:10, 2000:1-2000:8, 2001:4, 2001:10-2001:12 for technology; 
2000:4, 2001:3 for telecom; 1994:2, 2004:1, 2004:6 for utilities. China A-share: 1994:5-1994:8, 
1996:12-1997:2 for Market overall indexes; 1994:7-1994:10, 1996:12-1997:2 for basic materials; 
1994:8-1994:11, 1997:3-1997:5, 1999:5-1999:7 for industrials, 1994:8-1994:10, 1996:12-1997:9 for 
consumer goods; 1996:4-1997:2 for health care; 1994:6-1995:4, 1997:3-1997:5 for consumer services; 
1994:8-1994:11, 1999:5-1999:7, 2000:2-2000:4, 2003:10-2003:12, 2006:11-2007:1 for telecom; 
1994:6-1994:10, 1996:12-1997:2, 1999:6-1999:7 for utilities; 1996:5-1996:7, 1997:4-1997:6, 1999:6-
1999:7 for financials; 1998:1-1998:3 for technology.  China B&H share: 1998:7 for market overall 
index; 1997:7-1997:9, 1997:12-1998:1, 1998:7-1998:9, 1999:5, 2000:7-2000:9, 2001:3, 2001:8-2001:9, 
2004:4-2004:6 for basic materials; 1996:12-1997:1, 1998:8, 1999:6, 2001:2-2001:8 for consumer 
services; 1999:6-1999:7 for consumer services; 1996:12-1997:1, 1997:5 for financials; 1998:1-1998:2, 
1997:12-1998:1, 1999:5-1999:7, 2001:4, 2001:8 for industrials; 1997:7-1997:8, 1997:12-1998:1, 
1998:8-1998:10, 1999:5, 2006:5-2006:6 for oil&gas; 1998:7-1998:8, 1999:7-1999:8 for technology; 
1996:12-1997:1, 1997:12-1998:1, 1998:7-1998:8, 1999:2-1999:3 for utilities. 
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system, [ ]ttt INFISPX ,=  is a 2×1 vector, and П and iΓ  are (2 × 2) matrix of 

parameter coefficient matrices. A cointegrated system implies that  is 

reduced rank. In the components of inflation system: 

'
21cc=Π

[ ]tttt IPMSINFIX ,,=  is a 3×1 

vector, and П and  are (3 × 3) matrix of parameter coefficient matrices.  iΓ

Hypothesis 2:  Common stock returns are a good hedge against inflation in the 

long run at both country level and industry level in China and India. Under Fisher’s 

tax-augmented hypothesis, the elasticity is greater than 1 (unity) means that common 

stock returns are a hedge against inflation after paying out tax. 

H0 :  ≥ 1 )(
2

indcounc

H1 :  < 1 )(
2

indcounc

After investigation of long run relation between stock prices and goods prices, 

it is necessary to examine components of inflation in order to analyze on different and 

similar determinants from developed countries, as consistent by Adrangi,Chatrath and 

Sanvicente (2000). As well as suggested by Adrangi, Chatrath and Shank (1999) it 

may be prudent to re-examine the proxy effect in the framework of a long-run 

relationship before denying its validity. There are two sources of inflation: from 

money supply and real activity. Previous studies stated that inflation primarily from 

monetary shocks may lead to positive inflation-stock returns relations.  

Firstly, the long run relation among goods price and real activity, monetary 

policy is examined: 

)lnln(lnlnlnlnln 1,31,211,,
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            (8) 

Where IP  is the industrial production,  is the money supply, ∑ term 

represents the short-run relation between inflation and real activity and money supply, 

the error correction term e represents the speed of adjustment of inflation to changes 

in real activity and money supply variables, and the 

MS

)ln(ln ,21, titi IPddINFIe −−  term 

represents the long run relationship between inflation and real activity and money 

supply, which can be expressed as: 

tititi MSdIPddINFI ,3,21, lnlnln ++=          (9) 
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Secondly, as to examine components of inflation, this paper re-estimates the 

cointegrating relation (13) imposing the over-identifying restrictions:  = 0 implies 

that real activity is not the main source of inflation;   = 0 implies that monetary 

policy is not the main source of inflation. The log-likelihood ratio statistic for testing 

the restriction is statistically significant, which suggests that the restrictions are 

rejected at the 1%, 5% or 10% level.  

2
d

3d

3.3.2.1 Long run relation and structural breaks  

As discussed in short run section, the structural shifts may induce instable 

long run relations. The dummy variables are defined as before. We insert the 

dummy variable into VEC model as exogenous variable in order to involve 

structural shifts in long run relation of stock prices and goods prices, which is the 

equation (9).  

 

3.3.3 Time path tests  

 Finally, we explore the time path test, which is how stock prices react to 

shocks in goods prices. For this purpose, Impulse response functions trace the effect 

of a one standard deviation shock to one of the innovations on current and future 

values of the endogenous variables. In other words, a shock to the j-variable directly 

affects the j-variable, and is also transmitted to all of the endogenous variables 

through the dynamic structure of the vector error correction model (VECM) of 

Johansen (1991). More specifically, for instance the relation of stock prices-goods 

prices relation, a change in the error term in Equation. (7) will immediately change 

the value of current stock prices, and it also impacts all future values of the stock 

prices differential and changes in goods price. The impulse response functions shed 

light on the dynamics of the variables included in the VECM system as a result of a 

shock to either one of these variables.  
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The impulse response function is computed by artificially imposing a one standard 

deviation shock to one variable and by measuring the response of each variable in the 

system.  The time path of the response between stock prices and the unpredicted 

movement in goods prices can be tested by utilizing long-term information that may 

be contained in stock prices and goods prices. The pattern of dynamic responses of 

each of the pair of variables to innovations in a particular variable using the simulated 

responses of the estimated VECM system is then estimated. Time test is a robustness 

test of hypothesis 1 and 2. 

 Hypothesis 3:  The long-run relations of stock prices-goods prices exhibit 

time-varying characteristics. 
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CHAPTER IV  

Results 

 This section is separated into four main findings: 1) the short-run relation 

between common stocks and inflation in both country level and industry level; and 2) 

the long-run relationship between common stocks and inflation in both country level 

and industry level; moreover 3) further analysis on structural breaks impacts on short-

run、long-run relations, and the components of inflation finally 4) the dynamic 

relations of common stocks and goods prices from short run to long run.  

 The descriptive statistics on the time-series includes the aggregated and 

disaggregated stock indexes of China and India, and the correlation of stock returns 

with the rates of inflation, which are shown in Table 1. One can see that in the first 

column which shows stock indexes returns, in aggregated level: China A-share stock 

indexes provided higher mean return than India stock indexes and China B-share. All 

mean returns are much lower than other empirical findings of Spyrou (2004)’s 

finding, that is the highest mean monthly return from 1989-2000 is produced by the 

Argentinean index and the lowest from the Korean index.  However, the stock market 

returns are much higher than inflation rate in China and India, implying positive stock 

return-inflation relation. The standard deviation results in column 2 reported that: 

China A-share stock index also produces the highest one, the second is China B-share 

stock index and the third is India market stock index, which implies that China stock 

price indexes perform more volatile than India stock price indexes, consistent with the 

argument that higher returns along with higher risks. All time series’ skewness and 

kurtosis description are provided in column 3 and 4 of Panel A, B, C. We can see that 

most of China stock indexes are right tilt; however, 70% of India stock indexes are 
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left tilt, which may due to China’s stock market grew faster than India’s market in 

2000s.  

Panel D provides the correlations between rates of stock return and rates of inflation 

for China and India market. All Indian stock indexes are negative correlated with 

inflation; in contrast, all Chinese stock indexes are positive correlated with inflation. 

The correlation’s absolute numerical values of all China indexes are lower than India 

market. The casual correlation results may imply that there are positive short run 

relation among china stock returns and inflation rate but may not be significant, while 

negative relation of stock returns and inflation in India.  China and India may provide 

interesting evidences in demonstrations and explanations of the suspicious negative 

inflation-stock return relation as documented in many previous researches. 

4.1 Short-run relations   

4.1.1 Stock returns and inflation 

Table 2 shows that: in India market: the coefficients  are negative and 

statistically significant in at least 5% confidence level for all aggregated stock index 

and disaggregated stock indexes; one exception is that   of consumer services industry 

is statistically significant at 10% level. The generally negative coefficients   are 

consistent with the negative correlation results in table 1. The empirical finding in our 

sample period is also consistent with Chatrath, Ramchander and Song (1996) whose 

sample period is from 1984-1992, implying that even though after the economic 

revolution in 1991 when economic grew faster and experienced lower inflation 

compared than before 1990s, the Indian stock returns are still not a hedge against 

inflation in the short run. In contrast, Panel B and Panel C of table 2 shows that 

coefficients of   are generally statistically insignificant in China market, indicating 
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that real stock returns are independent from inflation in China in the short-run. The 

insignificant results are consistent with correlation results in table 1, as well as with 

Sprou (2004). It could be concluded that the common stocks are a hedge against 

inflation in both aggregated and disaggregated stock indexes in China market, 

consistent with Fisher’s effect. However, Fisher’s tax-augment may not be supported 

in the short run. 

The average R2 is less than 10% in both China and India regressions, which 

implies that the explanatory power of the typical individual regression is not 

impressive. Obviously, there are either a large component of noises and/or other 

influences on monthly stock returns except inflation. However, the empirical results 

of India and China are consistent with previous empirical studies: Sprou (2001); 

Sprou (2004); Chatrath, Ramchander and Song (1996); Adrangi, Chatrath and 

Sanvicente (2000).  

 

Because of suspicious negative stock-inflation relations in India, we try to 

apply Fama’s proxy hypothesis to explain the suspicious negative empirical findings. 

 Proposition A: Inflation versus Real Activity: Panel A of Table 3 

reports that coefficients of contemporaneous growth rate of industry production ( ) are 

negative and statistically significant in both (1) (2) estimations at 1% and 10% 

significant level respectively, associating with Proxy hypothesis proposition A, along 

with Adrangi, Chatrath and Sanvicente (2000) and Chatrath, Ramchander and Song 

(1996). Proposition B: Stock Returns versus Real Activity: Empirical findings 

summarized in panel B report varying relation among stock returns and industrial 

production variables. Coefficients of contemporaneous   are positive and statistically 

significant in 8 regressions: market overall indexes, consumer goods, consumer 
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services, financials, health care, industrials, technology, and telecoms industries. 

However, for the remaining 3 industries, the coefficients are not statistically 

significant positive. The above findings do not quite consistent with Proposition B of 

Fama’s proxy hypothesis for all Indian stock indexes. Therefore, the proxy hypothesis 

may not explain the negative relations in India based on our data, consistent with 

Adrangi, Chatrath and Sanvicente (2000) and Chatrath, Ramchander and Song (1996).  

 Empirical findings of India are not quite consistent with two 

propositions of Fama’s proxy hypothesis, further implication of Fama’s proxy 

hypothesis - combined tests is investigated. Table 4 Combined test show that, 

statistically significant negative coefficients of error indicate that there are still strong 

negative stock-purged inflation relationship in most Indian stock prices, contracting to 

Fama’s proxy hypothesis which suggests that there should be positive coefficients of 

error variable after controlling for real activities impacts on inflation. But the 

uniformly negative relations are consistent with consistent with Adrangi, Chatrath and 

Sanvicente (2000) and Chatrath, Ramchander and Song (1996).  

4.1.2 Structural breaks and short run relation 

Short run relations with structural breaks 

 The empirical finding shows that there are still significant negative 

relations between all real stock returns and inflation in at least 10% level in India. 

Results of table 5 are similar to results in table 2. The structural break’s effect are not 

significant in China and India. It could be concluded that the short run relation in 

China and India are stable. 
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4.2 Long run relations   

We apply VEC (vector error correction) to investigate long run relation. 

Before investigation of long run relation, unit root test are important. Unit root test 

results presented in table 6 shows that most time series are non-stationary in I(0) level 

in India and China but all the time series are stationary in first difference I(1), thus 

there should be cointegration relations among time series in China and India. 

4.2.1 Co-integration test results 

To estimate the vector autoregressive (VAR) models, indentifying lag lengh of 

VAR is very important. We identify the lag lengths following Sims’s (1980) 

likelihood ratio (LR) tests and multivariate Akaike information criterion (AIC). Under 

the LR and AIC tests, we begin with a maximum lag length ( - max) of 20 and 

sequentially test down, deleting one VAR lag at a time until the deleted lags are 

jointly significant. Information criteria normally chooses a shorter lag length, which is 

not always sufficient to flush serial correlation from the VAR residuals. It is important 

to render VAR residuals uncorrelated (Johansen 1992). To solve this problem, we 

restrict the AIC search between  - max = 20 and  - min = 5, consistent with Luintel, 

Paudyal (2006).The VAR lengths specified by LR tests and AIC tests are reported in 

Table 8. It is evident that the selection of VAR length is not uniform. The LR tests 

identify VAR lengths ranging from 6-20 for India market, 13-20 for China A-share 

market, 13-16 for China B-share market; whereas the AIC identifies VAR lengths of 

8-20 for India market, 13-15 for China A-share market, 11-17 for China B-share 

market. Given these two different findings from LR and AIC tests, we get the adopted 

lag length by estimate VAR models for each pair of   and   ranging from minimum lag 

lengths (as determined by the LR and AIC) to the maximum lag length and choose the 
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one that shows no serial correlation in the VAR residuals. The precise VAR lengths 

we adopted are reported in the last column of Table 7.   

After specified the unit root of each time serie and lag length of each pair time 

series, the next step is do the cointegration test. Table 8 shows trace tests  for the 

cointegration ranks. India cointegration test is taken under the assumption that there is 

intercept (no linear trend) in data, because cointegrating relation persistent mostly 

under this assumption in India. Trace statistics bigger than critical value implies reject 

null hypothesis, otherwise accept the null hypothesis. This paper require that there is 

one cointegrated relation in each pair of stock prices and goods prices, table 8 

indicates that the trace statistic of all time series pair are bigger than 20.262 and lower 

than 9.165 critical values at 5% level, which implies that all pairs of time series are 

cointegrated in India. China cointegraion test is taken under the assumption that allow 

for linear deterministic trend in data.  After compared the trace statistics in panel B 

with 5% critical value, it reveals that most pairs of China A-share stock index and CPI 

are cointegrated except telecom industry . While financial, health caresand industrials 

pairs of China A-share could not accept the null of that there is at most one 

cointegration at 5% significant level, hence there might be no cointegration among 

these 3 pair time series, especially in industrials pair. Panel C results show all pair of 

time series reject the null of no cointegration and accept the null of at most one 

cointegration. Hence, there is one cointegration among each pair of China B&H share 

stock prices and goods prices series. Hence, the empirical evidence of table 8 could be 

concluded that most pairs of stock time series are cointegrated with WPI/CPI in China 

and India.  
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4.2.2 Long run relations  

By examining equation (10), the estimates on long-run relations between stock 

prices and the goods prices of China and India are shown in table 9. There are above 

unity long run relations in all cases except technology and utilities industry of China 

A-share. This finding is in sharp contrast to the existing results, which mostly suggest 

below-unity elasticity. A notable exception is Luintel, Paudyal (2006) Khazali and 

Pyun (2004), and Anari, Kolari (2001), who report above-unity elasticity. Our results 

appear to be consistent with theirs. The finding of commodity price above-unity 

elasticity is consistent with the tax-augmented Fisher hypothesis discussed earlier. In 

addition, empirical findings of China stock markets differ from evidences in Real 

estate markets where real estate markets are not a hedge against inflation in the short 

run and there is no long run relationship. 

 It should be noted that the estimated Fisher coefficients (c2) are in the 

range of 17.041 (technology) to 37.461 (oil & gas) with a mean of 27.257 and all are 

significant in 1% confidence level in China B-share market. The elasticity of B-share 

stock indexes to goods prices is much higher than unity. However, the significantly 

large coefficients are consistent with evidence from some emerging markets, for 

instance, Adrangi, Chatrath and Sanvicente (2000) where the elasticity of stock prices 

to goods prices is 56.73 in Brazil. Moreover, Panel A and Panel B show that 

coefficients of India and China A-share markets are much lower than China B-share’s, 

and the significance level is generally lower than B-share. The elasticities ( ) of India 

varying from 1.668 (market aggregated index) to 6.648 (technology) with a mean of 

3.667, and the elasticities ( ) of China A-share is ranging from 0.625 (utilities) to 

14.514 (financials) with a mean of 8.053. That might because the divergence of stock 
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prices and good prices were not fully adjusted over a relatively short sample period in 

China A-share and India. 

In table 9, the estimates of the speed of adjustment coefficients (e) lie between 

-0.0007 to -0.037 for Indian indexes, which means that it takes a long time for stock 

prices to return to their long-run relation following an unexpected movement in goods 

prices. These results support the impulse response function findings in section. 

4.2.3 Structural breaks and the long run relation: 

The results of stock-inflation relation involving structural breaks reported in 

table 10  provides similar results as table 9 in China and India market. The structural 

breaks could not improve the insignificant elasticity of stock prices and goods prices 

in India and China A-share markets. Hence, the long run relations are stable in China 

are stable in China. 

4.2.4 Components of inflation  

Table 11 show that there are one cointegrating relation among goods prices, 

money supply and industrial production in China and India. The long run relation 

among goods prices, real activities and money supply is: . As we can see from the 

regression, the goods prices are positive associated with both real activities and 

money supply in India, contrarying to Fama’s proxy hypothesis. A sequential test is 

examined by involving restrictions that the money variable and the real activity 

variable are equal to zero, in order to examine whether these variables enter the 

cointegrating vector or not. Table 11 shows that India market reject the restriction of [ 

] at 1% confidence level, while accept the restriction of [ ]. Therefore inflation is 

primarily generated by monetary policy shocks but not real activity shocks in India. 

That is why Fama’s proxy Hypothesis could not explain negative short run relation in 
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India. This finding is consistent with the results in Panel A of table 3, where lagged 

and leading IP are independent from goods price in India. 

The long run relation among goods prices, real activities and monetary policy 

is:  in China market. There are positive association among goods prices, real activities 

and monetary policies in China, which is both contrary to Fama’s proxy hypothesis 

and anticipated hypothesis. The sequential results indicate that inflation is generated 

by both monetary policy shocks and real activities shocks in China. This result differ 

from developed market findings, however it is consistent with empirical evidence 

from some emerging markets: Chile, Mexico, Thailand, Malaysia, Brazil and 

Philippines (Sprou (2004)), where inflation is related to both monetary policy and real 

activity shocks, and that is one reason that there are both positive short-run and long 

run relation in China market. 

 

4.3 Time path test of the relation between stock prices and goods prices  

Figure IV shows that an unexpected movement in the goods price index 

influences the stock price index over time, investigated by impulse response function.  

For India market: Figure IV results show that after a transitory period of a 

negative shock to stock prices, the impulse response function for all stock indexes of 

India would return to zero line and would later become positive in the long run. The 

shortest adjusted period from negative to positive relation is oil & gas industries (10 

months). Technology industry takes the longest time (47 months) to adjust from 

negative relation to positive long run relation, which might attributed to that the sector 

has the highest mean return but most volatile sectors during our sample period, where 

mean return is 0.029 and the standard deviation is 0.138 as shown in Table 1 Panel A.  

This positive long run effect of inflation on stock prices is consistent with the 
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previously cited research by Jaff and Mandelker as well as Khazali and Pyun (2004), 

where all relations of stock prices and goods prices adjust from negative short relation 

into positive long run relation in 24 months in 10 pacific-basin countries. 

 For China B-share market: As the graphs shown from figure 2, there are 

positive short run and long run relations in all the 24 holding periods. There is no 

adjustment from short run to long run. This is consistent with positive short run 

relation that we found in table 2, as well as strong above unity long run relation in 

table 6. Hence, it could be concluded that China B-share stock indexes are a good 

hedge against inflation all the time, which is consistent with Crosby (1999), where 

Australia stock prices are a hedge against inflation in both short run and long run.  

 However for China-A share market: the graphs are much more waving than 

India and China B-share. The relation between stock price index and consumer prices 

are adjusted along the holding period. As see from the impulse response graph in 

panel B of figure IV, there are still positive long run relations for all the stock indexes 

of China A-share. However, the periods are generally not as long as findings from 

China B&H share. One reason might because the positive relation of A-share is not as 

significant as B-share’s, as showed in table 10. The average positive long run holding 

period is about 15 months. The shortest positive relation period is 5 months of health 

care industry, which might due to a loss of 25% from 2001 to 2006. The longest 

positive relation period is 24 months of basic materials industry. Therefore, the time 

span of each pair of time series is heterogeneous in China.  

Table 13 shows the response of stock price indexes (illustrated in figure IV) to 

a one standard deviation positive shock in the goods prices and their corresponding -

values. The -values are derived based on an analytical method for estimating 

variances of impulse functions suggested by Hamiton (1994, P336). The t -values 

t

t
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measure if a given positive or negative response is statistically significant. As the 

table reports, the initial response are negative and become positive and statistically 

significant in the long run.  

 Our findings are consistent with the Fisher tax-augmented effect wherein it 

takes a longer period of time for inflation to be fully reflected in stock prices for India 

stock indexes. These results indicate that previous evidence of an inverted short-run, 

and a positive long-run relation between stock returns and inflation can be reconciled 

by evidence from India. It stands to reason that investors can reasonably expect stocks 

to be a good inflation hedge over a long holding period in India and China, but the 

holding period is varying across industries. We conclude that stock prices in India and 

China, like those in other Pacific-Basin countries, U.S. and Europe, appear to reflect a 

long-term memory associated with inflation shocks that make stock portfolios a 

reasonably good hedge against inflation in the long run. 
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CHAPTER V 

 Conclusion and Areas for Future Research 

5.1 Conclusion 

 We examined whether stock investments hedge against inflation. The 

investigation was conducted by the aggregated market index and 10 industry sectors 

monthly time series spanning 14 years from India and China. Our empirical analysis 

is based on the tax-augmented Fisher hypothesis. We find negative short run stock-

inflation relation in India, consistent with previous study; whereas independent stock-

inflation relation in China. Fama’s proxy hypothesis could not explain negative stock-

inflation relation in India. Moreover there are statistically significant cointegrating 

relations between stock and good price indexes in both aggregate and disaggregate 

(industry) data except 2 groups. Of the 26 industry groups examined, 24 show positive 

goods price elasticity above unity and the remaining shows elasticity below unity. The 

overall market index also shows goods price elasticity above unity. These findings of 

above unity elasticity are consistent with the tax-augmented version of the Fisher 

hypothesis; that is, the return on stocks must exceed the inflation rate to compensate 

for the loss in the real wealth of tax-paying investors. We also find considerable 

heterogeneity in the point estimates of the goods price elasticity across industry 

groups, suggesting that the long-run real return varies across industries. The time span 

test also suggest that hedging time span are heterogeneous across industries when 

adjust from short run to long run. In some cases, we identify significant structural 

shifts in the cointegrating relation. This indicates that economics shocks might impact 

long relation between stock prices and goods prices. However, accounting for these 

structural shifts doesn’t improve the precision of the results, which means relations 

are stable.  
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5.2 Areas for futures research 

 Like all other researches, this thesis also has a limitation. This thesis is 

subjected to the time constraint and the availability of the stock prices and goods 

prices data. With the more rapidly development of economy in China and India, the 

goods price indexes also rise faster than last decades in 2007. When more updated 

data are publicly available, revising these hypotheses could reveal some new 

information, or it could confirm some of these research findings.  

Another interesting issue from this thesis is that inflation doesn’t impact on 

stock returns too much in China and India, the R2 is not very large. This could be 

caused by some elements of noises or some unknown factors. Further investigation 

may reveal additional factors except real activities that could better explain the 

inflation-stock return relation  

Moreover, future research can be carried out by improving the empirical 

model to further analyze stock returns and inflation relation to other areas. 
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• Fisher’s tax-augmented hypothesis  

 Fisher (1930) suggests that the market interest rate (R) reflects the expected 
real interest rate ( er ) and the expected inflation rate (π e  ). In a frictionless economy 
this can be expressed as: 
         (1) )1)(1()1( eerR π++=+

If common stocks provide a fully hedge against inflation, the application of 
this hypothesis in a perfect market should be a one-to-one relation between the 
inflation rate and stock returns. However, in the real world, asset holders are obligated 
to pay tax on their income (regular income as well as capital gains). Hence, for the 
investors to be fully compensation for inflation, the nominal stock return should 
include both expected inflation and taxes. Denoting T as tax rate, the equation (1) 
could be written as: 

  
)1(

1)1)(1(
T

rR
ee

−
−++

=
π        (2) 

Given T > 0, equation (2) implies that the common stocks’ nominal return rate 
should be higher than the inflation rate. The effective tax rate in China is positive; 
therefore, the return rate on stocks must exceed the inflation rate to fully protect 
investors form inflation. According to [Lee, Xiao (2004)], capital gain is tax free for 
individual investors in China, whereas cash dividend is taxable on a 20% tax rate. For 
institutional investors, capital gain and cash dividend are considered as taxable 
income indifferently. The average tax burden income tax rates on domestic companies 
are proximately 25%.  According to [M.Govinda Rao (2000)], the personal income 
taxes were drastically reduced to 10, 20 and 30 percent since tax reform in 1991. The 
corporate income taxes on both domestic and foreign companies are 35% and 48% 
respectively from 1991. However, there are a number of “zero-tax” companies, to 
ensure minimum tax payments by them, a minimum alternative Tax was introduced in 
1997-1998. In light of these findings, it appears that an average implicit tax rate of 
15% to 25% in China and 20% in India over 1994-2007 may not be an unreasonable 
estimates8. Thus, we anticipate positive short-run relation and above-unity price 
elasticity under the cointegration methodology. 
 
 
 

 

                                                 
8

 Estimates of average implicit rates of taxes on combined equity income (capital gains and dividend) 
are not available, and their estimation is beyond the scope of this article. 
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TABLES  
Figure I. Market aggregated index (INMKT, AMKT, BHMKT) and goods prices (WPI, CPI) 
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Note: Time is calendar time.  
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Figure II. Monthly Stock Returns (Market Overall stock Index) in Percentages. 
R=ln (Ri,t/Ri, t-1) 
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Figure III: Monthly Inflation Rate (WPI and CPI) in Percentages. 
R=ln (Ri,t/Ri, t-1) 
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Table 1: Descriptive Statistics 
This table represents the summary statistics of aggregated and disaggregated indexes in China and 
India during January 1994 to August 2007. The summary statistics reported in Panel A are Indian stock 
indexes and goods prices, in Panel B and C are China A-share and B-share respectively. Panel D 
reports the correlation between stock returns and inflation in China and India. MKT = aggregated stock 
price index, BMA = basic material, CONG = consumer goods, CONS = consumer services, Fin = 
financials, HEA = health care, IND = industrials, OIL = oil gas, TEC = technology, TEL = telecom, 
UTI = utilities, CPI = consumer price index, WPI = wholesale price index. 
 
Panel A: India 
 

  

 Mean monthly 
equity market 

return 
 Standard 
deviation  Skewness  Kurtosis-3 

MKT 0.007 0.078 -0.789 4.177 
BMA  0.011  0.086 -0.440  3.881 

CONG 0.010 0.084 -0.768 4.429 
CONS 0.009 0.113 -0.491 4.445 

FIN 0.010 0.097 -0.932 4.569 
HEA 0.007 0.071 -0.598 4.042 
IND 0.010 0.102 -0.716 3.729 
OIL  0.004  0.106 -0.348  5.308 
TEC 0.029 0.138 0.375 4.780 
TEL 0.006 0.104 -0.446 3.569 
UTI 0.008 0.105 -0.164 4.222 
WPI  0.004  0.005  0.591  3.545 

 
Panel B: China A-share 
 

  

 Mean monthly 
equity market 

return 
 Standard 
deviation  Skewness  Kurtosis-3 

Panel B: China A-share  
MKT  0.011  0.105  0.703  5.934 
BMA 0.010 0.110 0.659 6.347 

CONG 0.006 0.112 0.284 5.049 
CONS 0.014 0.118 1.460 8.730 

FIN 0.014 0.131 1.730 8.718 
HEA 0.010 0.112 0.872 8.787 
IND 0.010 0.129 1.094 6.961 
OIL 0.012 0.089 0.571 3.731 
TEC  0.011  0.105  0.894  4.249 
TEL 0.004 0.129 0.683 4.718 
UTI 0.011 0.113 0.644 6.121 

CPI 0.001  0.007  0.039  3.219 
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Table 1 - continued 
Panel C: China B&H-share 
 

  

 Mean monthly 
equity market 

return 
 Standard 
deviation  Skewness  Kurtosis-3 

MKT 0.006 0.101 -0.017 3.722 
BMA 0.009 0.131 -0.044 4.151 

CONG 0.006 0.130 1.491 11.265 
CONS 0.003 0.101 -0.160 3.824 

FIN 0.008 0.117 0.655 4.045 
IND 0.008 0.131 0.109 3.568 
OIL 0.010 0.125 -0.092 4.467 
TEC 0.008 0.126 0.246 6.123 
UTI 0.013 0.113 -0.322 4.686 

 
Panel D: Correlation between Stock returns and Inflation rate, Monthly data 
 

  
India (WPI) China A-share (CPI) China B-share (CPI) 

MKT -0.204 0.092 0.135 
BMA -0.174 0.136 0.153 

CONG -0.235 0.09 0.155 
CONS -0.093 0.07 0.125 

FIN -0.261 0.012 0.09 
HEA -0.198 0.049  
IND -0.219 0.051 0.189 
OIL -0.122 0.155 0.043 
TEC -0.028 0.083  
TEL -0.208 0.0421 0.113 
UTI -0.117 0.059 0.065 
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Table 2: Short-run Relationship between Real Stock returns and Inflation 
 

The table shows the regressions that real stock returns are regressed on inflation rate. MKT = 
aggregated stock price index, BMA = basic material, CONG = consumer goods, CONS = consumer 
services, Fin = financials, HEA = health care, IND = industrials, OIL = oil&gas, TEC = technology, 
TEL = telecom, UTI = utilities. DW=Durbin Watson statistic. The estimate model 
is:

ttititi INFaaINFSR ϑ++=− ,21,,
. is the returns on the equity indexes : , 

i =Aggregated market index, industrial indexes in India and China; is the inflation rate: 
,i = China, India respectively; The number in the parentheses is t-statistics. 

tiSR , tiSP , )/ln(( 1,,, −= tititi SPSPSR

tiINF ,

)/ln(( 1,,, −= tititi INFIINFIINF

 
Panel A: India 
 
 Estimate coefficients   
 α1 α2 R2 DW 
1994 M1 - 2007 M8     

MKT 0.019*** -3.885** 0.073  2.106  
 (2.542)  (-3.530)    

BMA 0.023*** -3.724*** 0.054  2.065  
 (2.632)  (-3.032)    

CONG 0.026*** -4.569*** 0.087  1.938  
 (3.128 ) (-3.884)    

CONS 0.018  -2.902* 0.020  1.646  
 (1.547)  (-1.790)   

FIN 0.029*** -5.585*** 0.098  2.180  
 (3.005)  (-4.135 )   

HEA 0.019*** -3.553*** 0.073  2.058  
 (2.653)  (-3.539)    

IND 0.027*** -5.041*** 0.073  1.903  
 (2.672)  (-3.519)    

OIL 0.014 -3.354** 0.03 1.985 
 (1.329) (-2.21)   

TEC 0.034 -1.699** 0.005  1.546  
 (2.389)  (-0.856)    

TEL 0.023** -4.953*** 0.066  1.763  
 (2.233)  (-3.353)    

UTI 0.018 -3.235** 0.028  2.132  
  (1.649)  (-2.151)      
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Table 2 - continued 
 

Panel B: China A-share     
Estimate coefficients     

 α1 α2 R2 DW 
1994 M1 - 2007 M8     

MKT 0.012  0.425  0.001  1.807  
 (1.423)  (0.351)    

BMA 0.012  1.188  0.006  1.787  
 (1.377)  (0.944 )   

CONG 0.007  0.474  0.001  2.010  
 (0.789 ) (0.368)    

CONS 0.015* 0.205  0.000  1.723  
 (1.657)  (0.151)    

FIN 0.014  -0.767  0.002  1.576  
 (1.351)  (-0.505)    

HEA 0.011  -0.155  0.000  2.001  
 (1.218)  (-0.111)    

IND 0.011  -0.024  0.000  1.733  
 (1.094)  (-0.015)    

OIL 0.011  1.406  0.008  1.908  
 (1.246)  (0.956 )   

TEC 0.011  0.506  0.001  2.079  
 (1.094)  (0.305 )   

TEL 0.004  -0.203  0.000  2.078  
 (0.414)  (-0.136 )   

UTI 0.012  -0.026  0.000  1.846  
  (1.325)  (-0.020)      
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Table 2 - Continued 
 
Panel C: China B&H share 

Estimate coefficients   
 α1 α2 R2 DW 
1994 M1 - 2007 M8     

MKT 0.007  0.999  0.005  1.850  
 (0.899)  (0.862)    

BMA 0.011  1.929  0.010  1.882  
 (1.073)  (1.290)    

CONG 0.008  1.949  0.011  1.926  
 (0.774)  (1.312 )   

CONS 0.004  0.866  0.003  1.926  
 (0.552)  (0.744 )   

FIN 0.009  0.536  0.001  1.760  
 (0.996)  (0.398 )   

IND 0.011  2.618* 0.019  1.791  
 (1.036)  (1.764 )   

OIL 0.010  -0.168  0.000  1.676  
 (1.013)  (-0.106)    

TEC 0.009  1.423  0.004  1.877  
 (0.784)  (0.759 )   

UTI 0.014  0.204  0.000  2.060  
  (1.484)  (0.132)      

 
 
***: significant in 1% level  
**: significant in 5% level 
*: significant in 10% level    
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Table 3: Fama proxy hypothesis (India) 
 

Panel A: Inflation and Real Activities 
The table shows regressions of real inflation rates are regressed on the lagged, contemporaneous and leading levels of the growth in industrial productions. The data are from 
DataStream for the period 1994-2007. MKT = aggregated stock price index, BMA = basic material, CONG = consumer goods, CONS = consumer services, Fin = financials, 
HEA = health care, IND = industrials, OIL = oil&gas, TEC = technology, TEL = telecom, UTI = utilities. DW=Durbin Watson statistic. The estimated model 
is: : is the inflation rate: 

t

k

kj
tiiti GIPINF ετα ++= ∑

−=
+1,3, tiINF , )/ln(( 1,,, −= tititi INFIINFIINF ,  GINIP is the growth rate of Indian industrial production. )/ln( 1,,, −= tititi GIPGIPGIP . (1) 

regressions are regressed on 6 lagged, contemporaneous and leading levels of GIP, (2) regressions are regressed on 12 lagged, contemporaneous and leading levels of GIP. 
The number in the parentheses is t-statistics. 
 
 
  Variable c GINIPt-12 GINIPt-9 GINIPt-6 GINIPt-3 GINIPt GINIPt+3 GINIPt+6 GINIPt+9 GINIPt+12 R2 DW 
WPI  (1) 0.004***   0.013  0.002  -0.04*** 0.000  -0.003     0.132  1.514  
   (10.046)    (0.701)  (0.258)  (-4.446)  (-0.019)  (-0.165)       
  (2) 0.004*** 0.019  0.036  0.008  0.003  -0.04* -0.033  0.000  0.000  -0.022  0.179  1.612  
    (9.057)  (0.846) (1.513)  (0.362)  (0.125)  (-1.651)  (-1.399 ) (-0.019)  (-0.005)  (-1.004)      
 
***: significant in 1% level      
**: significant in 5% level      
*: significant in 10% level      
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Table 3 - Continued 
Panel B: Stock Returns and Real Activity in India  
The table shows regressions of real stock returns are regressed on the lagged, contemporaneous and leading levels of the growth in industrial productions. The data are from 
DataStream for the period 1994-2007. MKT = aggregated stock price index, BMA = basic material, CONG = consumer goods, CONS = consumer services, Fin = financials, 
HEA = health care, IND = industrials, OIL = oil&gas, TEC = technology, TEL = telecom, UTI = utilities. DW=Durbin Watson statistic. The estimated model 
is:

3
 . is the inflation rate: 

,1,4,, tti

k

kj
ititi GIPaINFSR ξβ ++=− +

−=
∑ tiINF , )/ln(( 1,,, −= tititi INFIINFIINF . are the returns on the equity indexes )/ln((  . GINIP is the 

growth rate of Indian industrial production. . (1) regressions are regressed on 6 lagged, contemporaneous and leading levels of GIP, (2) regressions 
are regressed on 12 lagged, contemporaneous and leading levels of GIP. The number in the parentheses is t-statistics. 

tiSR , 1,,, −= tititi SPSPSR

)/ln( 1,,, −= tititi GIPGIPGIP

 

  Variable c GINIPt-12 GINIPt-9 GINIPt-6 GINIPt-3 GINIPt GINIPt+3 GINIPt+6 GINIPt+9 GINIPt+12 R2 DW 
(1) 0.002    -0.071  -0.164  0.202* -0.092  0.150     0.03 1.970  
  (0.35)   (-0.252) (-1.187) (1.48) (-0.68) (0.56)      
(2) 0.004  0.147  -0.418* 0.159  0.174  0.201  0.294  -0.033  -0.242  -0.112  0.045  1.953  

MKT 

  (0.533) 0.446  (-1.176) (0.497) (0.545) (0.558) (0.841) (-0.107) (-0.766) (-0.345)     
(1) 0.007    -0.181  -0.104  0.144  -0.235* 0.245     0.030  2.013  
  (0.986)    (-0.572)  (-0.677)  (0.944)  (-1.548)  (0.826)       
(2) 0.009  0.042  -0.323  0.067  0.535* 0.299  0.088  0.012  -0.513* -0.210  0.048  1.814  

BMA 

  (1.156 ) (0.117)  (-0.829)  (0.192)  (1.531)  (0.760)  (0.229)  (0.034)  (-1.485)  (-0.593)      
(1) 0.006    -0.014  -0.223* 0.269* -0.101  0.122     0.042  1.828  
  (0.793)    (-0.046)  (-1.490)  (1.812)  (-0.691)  (0.425)       
(2) 0.007  0.407  -0.460  0.206  0.243  -0.021  0.299  -0.051  -0.385  -0.024  0.075  1.745  

CONG 

  (0.867)  (1.133)  (-1.185)  (0.592)  (0.696)  (-0.054)  (0.784)  (-0.149)  (-1.117)  (-0.068)      
(1) 0.000    0.120  0.042  0.283* 0.314* -0.093     0.033  1.505  
  (-0.002)   (0.295)  (0.214)  (1.439) (1.612)  (-0.244)       
(2) 0.001  -0.249  0.168  0.609  0.728* 0.702* 0.201  -0.560  -0.601  -0.229  0.064  1.405  

CONS 

  (0.090 ) (-0.511)  (0.319 ) (1.291)  (1.543)  (1.319)  (0.389)  (-1.217)  (-1.288)  (-0.479)      
(1) 0.003    -0.016  0.076  0.389** -0.242* 0.168     0.065  1.980  
  (0.354)    (-0.050)  (0.483)  (2.490)  (-1.568)  (0.556)       
(2) 0.005  -0.191  -0.541* 0.247  0.530  0.739* 0.169  0.020  -0.452  -0.160  0.124  2.110  

FIN 

  (0.623)  (-0.509)  (-1.333) (0.679)  (1.454 ) (1.797 ) (0.423) (0.055)  (-1.253)  (-0.431)      
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(1) 0.003    -0.143  -0.188* 0.191* -0.005  0.084     0.035  1.840  
  (0.551)    (-0.561)  (-1.515)  (1.547)  (-0.043)  (0.354)       
(2) 0.006  0.104  -0.407  0.155  -0.133  0.027  0.364* -0.204  0.027  0.105  0.050  1.875  

HEA 

  (0.974)  (0.357)  (-1.295)  (0.550)  (-0.473)  (0.085)  (1.178)  (-0.741)  (0.096)  (0.367 )     
(1) 0.005    0.209  -0.308* 0.361** -0.125  -0.082     0.051  1.701  
  (0.515)    (0.570)  (-1.727)  (2.035)  (-0.710)  (-0.240)       
(2) 0.005  0.358  -0.357  0.515* -0.080  0.136  0.229  -0.337  -0.144  -0.031  0.069 1.669 

IND 

  (0.556)  (0.826)  (-0.762)  (1.227)  (-0.189)  (0.286)  (0.498)  (-0.823)  (-0.347)  (-0.072 )     
(1) -0.001    0.095  -0.271* 0.040  -0.011  0.109     0.022  1.928  
  (-0.140)    (0.244)  (-1.430)  (0.210)  (-0.057)  (0.300)       
(2) 0.002  0.068  -0.57* 0.257  -0.042  0.288  0.529* 0.007  -0.100  -0.315  0.032 1.905 

OIL 

  (0.158)  (0.147)  (-1.136)  (0.571)  (-0.094)  (0.566)  (1.072)  (0.017)  (-0.224)  (-0.690 )     
(1) 0.022*   0.248  0.119  0.435* -0.143  -0.129     0.027  1.544  
  (1.781)    (0.489)  (0.481)  (1.766)  (-0.586)  (-0.271)       
(2) 0.021* 0.348  0.210  0.618  0.678  0.524  -0.346  -0.434  -0.515  -0.389  0.0439 1.5173 

TEC 

  (1.634 ) (0.554)  (0.309)  (1.013)  (1.111)  (0.762)  (-0.519 ) (-0.730)  (-0.854)  (-0.628)      
(1) 0.001    0.121  -0.078  0.428** -0.078  -0.260     0.045  1.720  
  (0.075)    (0.323)  (-0.427)  (2.353)  (-0.434)  (-0.739)       
(2) 0.003  -0.058  -0.520  0.518  0.394  0.942* 0.407  -0.639  -0.393  -0.488  0.082  1.705  

TEL 

  (0.276)  (-0.129)  (-1.074)  (1.193)  (0.908)  (1.923)  (0.856)  (-1.509)  (-0.916)  (-1.107)      
(1) 0.003    -0.058  0.124  0.100  -0.073  0.048     0.007  2.110  
  (0.324 )   (-0.159)  (0.702)  (0.568)  (-0.419)  (0.141)       
(2) 0.003  0.927** -0.888** 0.267  0.972** -0.226  0.735* -0.232  -0.747* -0.464  0.126  1.927  

UTI 

  (0.330 ) (2.247)  (-1.993)  (0.668)  (2.429)  (-0.501)  (1.677)  (-0.595)  (-1.889)  (-1.143 )     
 
***: significant in 1% level      
**: significant in 5% level      
*: significant in 10% level   
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Table 4: Combined test of Fama’s Proxy Hypothesis 

  

 

The table shows regressions of real stock returns are regressed on error term, the lagged, contemporaneous and leading levels of the growth in industrial productions. The data are from 
DataStream for the period 1994-2007. MKT = aggregated stock price index, BMA = basic material, CONG = consumer goods, CONS = consumer services, Fin = financials, HEA = health care, 
IND = industrials, OIL = oil&gas, TEC = technology, TEL = telecom, UTI = utilities. DW=Durbin Watson statistic. The estimated model is . 

is the inflation rate: . are the returns on the equity indexes  . GIP is the growth rate of Indian industrial 

production. . 

4,1,65,, tti

k

kj
jttiti GIPaaINFSR ξβε +++=− +

−=
∑

tiINF , )/ln(( 1,,, −= tititi INFIINFIINF tiSR , )/ln(( 1,,, −= tititi SPSPSR

)/ln( 1,,, −= tititi GIPGIPGIP tε  represents the level of inflation that is purged of the inflation of real activity: . The regressions are regressed on 

12 lagged, contemporaneous and leading levels of GIP. The number in the parentheses is t-statistics. 

∑
−=

+−−=
k

kj
tiitit GIPaINF 1,3, τε

Variable c Error GINIPt-12 GINIPt-9 GINIPt-6 GINIPt-3 GINIPt GINIPt+3 GINIPt+6 GINIPt+9 GINIPt+12 R2 DW 
MKT 0.004  -3.763*** 0.147  -0.418  0.159  0.174  0.201  0.294  -0.033  -0.242  -0.112  0.105  1.951  
  (0.548)  (-2.900)  (0.458)  (-1.210)  (0.511)  (0.561)  (0.574)  (0.866 ) (-0.110)  (-0.789)  (-0.355 )   
BMA 0.009  -3.560** 0.042  -0.323  0.067  0.535* 0.299  0.088  0.012  -0.513  -0.210  0.093  1.766  
  (1.179)  (-2.488)  (0.119)  (-0.846)  (0.196)  (1.562)  (0.775)  (0.234)  (0.035)  (-1.515)  (-0.605)    
CONG 0.007  -4.824*** 0.407  -0.460  0.206  0.243  -0.021  0.299  -0.051  -0.385  -0.024  0.156  1.699  
  (0.903)  (-3.452)  (1.181)  (-1.235)  (0.617)  (0.725)  (-0.056)  (0.818)  (-0.155 ) (-1.164)  (-0.071)    
CONS 0.001  -2.795* -0.249  0.168  0.609  0.728* 0.702  0.201  -0.560  -0.601  -0.229  0.079  1.412  
  (0.090)  (-1.423)  (-0.513)  (0.320)  (1.297)  (1.549)  (1.325)  (0.391)  (-1.222 ) (-1.294)  (-0.481)    
FIN 0.005  -5.117*** -0.191  -0.541  0.247  0.530  0.739  0.169  0.020  -0.452  -0.160  0.203  2.056  
  (0.651)  (-3.506)  (-0.532 ) (-1.391)  (0.708 ) (1.518)  (1.876)  (0.441)  (0.058)  (-1.308)  (-0.450)    
HEA 0.006  -3.534*** 0.104  -0.407  0.155  -0.133  0.027  0.364  -0.204  0.027  0.105  0.118  1.882  
  (1.006)  (-3.100) (0.369)  (-1.339)  (0.568)  (-0.488)  (0.088 ) (1.217)  (-0.766)  (0.100)  (0.379 )   
IND 0.005  -4.757***  0.358  -0.357  0.515  -0.080  0.136  0.229  -0.337  -0.144  -0.031  0.124  1.670  
  (0.570)  (-2.781)  (0.848)  (-0.782)  (1.259)  (-0.194)  (0.294)  (0.512)  (-0.845 ) (-0.356 ) (-0.074)    
OIL 0.002  -4.042** 0.068  -0.570  0.257  -0.042  0.288  0.529  0.007  -0.100  -0.315  0.067  1.909  
  (0.161)  (-2.179)  (0.149 ) (-1.152)  (0.580)  (-0.095)  (0.575)  (1.088)  (0.017)  (-0.227)  (-0.700)    
TEC 0.021  -0.592  0.348  0.210  0.618  0.678  0.524  -0.346  -0.434  -0.515  -0.389  0.044  1.514  
  (1.628)  (-0.231)  (0.552)  (0.307)  (1.009)  (1.107)  (0.759)  (-0.517)  (-0.728)  (-0.851)  (-0.625)    
TEL 0.003  -3.135* -0.058  -0.520  0.518  0.394  0.942** 0.407  -0.639  -0.393  -0.488  0.103  1.663  
  (0.279)  (-1.741)  (-0.130)  (-1.083)  (1.203)  (0.915)  (1.938)  (0.863)  (-1.521)  (-0.923)  (-1.116)    
UTI 0.003  -2.866* 0.927** -0.888** 0.267  0.972** -0.226  0.735* -0.232  -0.747* -0.464  0.146  1.953  
  (0.333)  (-1.727)  (2.265)  (-2.009)  (0.673)  (2.448)  (-0.505)  (1.690)  (-0.600)  (-1.904)  (-1.152)      

***: significan in 1% level; **: significan  5% level; * n  t t in : sig ificant in 10% level 
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Table 5: Short-run Relation and Structural Break 
 
The table shows the regressions that real stock returns are regressed on inflation rate and structural 
dummy variables. MKT = aggregated stock price index, BMA = basic material, CONG = consumer 
goods, CONS = consumer services, Fin = financials, HEA = health care, IND = industrials, OIL = 
oil&gas, TEC = technology, TEL = telecom, UTI = utilities. DW=Durbin Watson statistic. The 
estimate model is: ttitiitititi INFDINFaaINFSR εω +++=− ,,,76,, * . is the returns on the equity 
indexes : , i =Aggregated market index, industrial indexes in India and 
China; is the inflation rate: 

tiSR ,

tiSP , )/ln(( 1,,, −= tititi SPSPSR

tiINF , )/ln(( 1,,, −= tititi INFIINFIINF ,i = China, India respectively; D=1 if SR is 
higher than 30% or lower than 30%, otherwise D=0. The number in the parentheses is t-statistics. 
 
Panel A: India 
 

 α6 α7 Dummy R2 DW 
1994 M1 - 2007 M8      

MKT 0.02*** -3.605*** -0.298*** 0.160  2.013  
 (2.742)  (-3.421)  (-4.025 )   

BMA 0.023*** -3.4*** -0.343*** 0.149  1.843  
 (2.849)  (-2.903)  (-4.172)    

CONG      
      

CONS 0.02* -2.771* -0.137** 0.046  1.646  
 (1.731)  (-1.726)  (-2.092)    

FIN 0.029*** -5.015*** -0.39*** 0.193  1.986  
 (3.156)  (-3.893)  (-4.314)    

HEA      
      

IND 0.028*** -4.755*** -0.303*** 0.126  1.849  
 (2.806)  (-3.400)  (-3.092)    

OIL 0.016  -2.607* -0.184*** 0.101  1.961  
 (1.498)  (-1.760)  (-3.510)    

TEC 0.026* -2.688  0.142** 0.082  1.759  
 (1.932)  (-1.391)  (3.642)    

TEL 0.025***  -4.383*** -0.303*** 0.166  1.954  
 (2.479) (-3.116) (-4.327)   

UTI 0.017* -3.886** 0.142** 0.060  2.163  
  (1.693)  (-2.574)  (2.313)      

 
***: significant in 1% level      
**: significant in 5% level      
*: significant in 10% level   
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Table 5 - continued 
 
Panel B: China A-share 
 
 Estimate coefficients       
 α6 α7 Dummy R2 DW 
1994 M1 - 2007 M8      

MKT 0.005  -1.181  0.435*** 0.199  1.682  
 (0.691)  (-1.057)  (6.299)    

BMA 0.008  0.727  0.19*** 0.060  1.839  
 (0.942)  (0.587)  (3.035)    

CONG 0.004  0.295  0.149** 0.033  2.019  
 (0.464)  (0.231)  (2.310)    

CONS 0.006  -0.657  0.486*** 0.310  1.902  
 (0.734)  (-0.580)  (8.475)    

FIN 0.001  0.010  0.367*** 0.279  1.903  
 (0.125)  (0.008)  (7.838)    

HEA 0.008  0.232  0.189*** 0.055  2.027  
 (0.880)  (0.170)  (2.953)    

IND 0.001  -1.513  0.303*** 0.160  1.928  
 (0.056)  (-1.059)  (5.502)    

OIL      
      

TEC 0.004  1.008  0.366*** 0.199  1.858  
 (0.495)  (0.674)  (5.398)    

TEL -0.003  -0.880  0.272*** 0.106  2.054  
 (-0.303)  (-0.619)  (4.348)    

UTI 0.009  -0.178  0.153** 0.033  1.835  
  (1.000)  (-0.138)  (2.349)      

 
Panel C: China B&H share 
 
 Estimate coefficients       
 α6 α7 Dummy R2 DW 
1994 M1 - 2007 M8      

MKT 0.009  1.033  -0.326  0.069  1.864  
 (1.187)  (0.919)  (-3.335)    

BMA 0.012  1.936  -0.012  0.011  1.883  
 (1.102)  (1.291)  (-0.263)    

CONG 0.000  1.445  0.215*** 0.109  2.002  
 (-0.046)  (1.018)  (4.204)    

CONS 0.002  0.553  0.298*** 0.056  1.847  
 (0.298)  (0.485)  (2.997)    

FIN 0.004  0.613  0.418*** 0.158  1.701  
 (0.481)  (0.494)  (5.454)    

IND 0.009  2.554* 0.062  0.026  1.827  
 (0.832)  (1.720)  (1.051)    

OIL 0.007  -0.235  0.072*** 0.013  1.692  
 (0.716)  (-0.149)  (1.393)    

TEL 0.005  1.313  0.145** 0.034  1.872  
 (0.481)  (0.708)  (1.995)    

UTI 0.019** 0.255  -0.19*** 0.076  2.069  
  (2.085)  (0.171)  (-3.421)      

 
***: significant in 1% level, **: significant in 5% level, *: significant in 10% level 
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Table 6: Augmented Dickey-Fuller and Kwiatkowski, Phillips, Schmidt, and Shin Tests. 
 
ADF = argumented Dickey-Fuller (1979); KPSS = Kwiatatkowski, Phillips, Schmidt, and Shin (1992); 
MKT = aggregated stock price index, BMA = basic material, CONG = consumer goods, CONS = 
consumer services, Fin = financials, HEA = health care, IND = industrials, OIL = oil&gas, TEC = 
technology, TEL = telecom, UTI = utilities. The ADF and KPSS tests are conducted by setting a lag 
length (k) of 20 and testing down as explained in the text. However, the results are robust to any lag 
length of 0 to 20. For the ADF tests, μτ  denotes the only constant term in the estimating equation, 

whereas ττ  denotes both the constant term and a linear trend. Similarly, μη  denotes only the constant 

term, whereas τη denotes both the constant term and a linear trend in the KPSS model.  
 
Critical values: 

 μτADF  μτADF  μηKPSS  
τηKPSS  

1% -3.43 -3.93 0.739 0.216 
5% -2.86 -3.41 0.463 0.146 

 
 
Panel A: India               

 Log levels  First differences 

  μτADF  μτADF  μηKPSS  
τηKPSS  μτADF  μτADF  μηKPSS  

τηKPSS  

MKT  1.152 -1.369 1.201*** 0.358***  -13.004*** -13.471*** 0.575 0.026 
BMA -0.126 -0.903 0.777*** 0.318***  -6.968*** -7.029*** 0.181 0.09 

CONG -1.767 -2.295 0.665*** 0.126*  -10.646*** -10.614*** 0.049 0.049 
CONS  0.545 -1.412 1.034*** 0.370***  -14.055*** -14.557*** 0.513 0.033 

FIN -0.671 -2.305 1.305*** 0.091  -13.060*** -13.061*** 0.079 0.064 
HEA  0.262 -0.501 0.455* 0.248***  -11.858*** -12.025*** 0.414 0.124 
IND 0.453 -1.120 0.889*** 0.339***  -13.222*** -13.586*** 0.449 0.039 
OIL -0.84 -1.600 0.607** 0.354  -12.648*** -12.810*** 0.259 0.047 
TEC -1.418 -1.278 1.271*** 0.254***  -10.059*** -10.093*** 0.211 0.096 
TEL  0.019 -0.552 0.301*** 0.250***  -11.386*** -11.686*** 0.475 0.108 
UTI -0.013 -1.134 0.732*** 0.362***  -14.353*** -14.789*** 0.432 0.057 
WPI  -1.469 -4.877 1.567*** 0.119* -9.520*** -9.595*** 0.218 0.092 

          

Panel B: China A-share            

 Log levels  First differences 

  μτADF  μτADF  μηKPSS  
τηKPSS  μτADF  μτADF  μηKPSS  

τηKPSS  

MKT -0.361 -1.334  0.740*** 0.158***  -11.159*** -11.214***  0.182 0.118 

BMA -1.467 -1.492 0.145 0.148**  -12.649*** -12.690***  0.173 0.117 

CONG -0.876 -1.546  0.774*** 0.205**  -10.933*** -10.915***  0.135 0.128 

CONS -0.707 -1.459  0.758*** 0.245***  -11.392*** -11.385***  0.136 0.129 

FIN -1.408 -1.700  0.578** 0.247***  -10.188*** -10.156***  0.114 0.119 

HEA -1.346 -1.434  0.290*** 0.246***  -12.260*** -12.222***  0.160 0.167 

IND -1.564 -1.533  0.320* 0.321***  -11.155*** -11.126***  0.255 0.179 

OIL  0.999 -0.527  0.749*** 0.152**  -9.823*** -10.069*** 0.415 0.11 

TEC -1.622 -1.711  0.201 0.159**  -11.275*** -11.228***  0.154 0.156 

TEL -1.715 -1.796  0.367* 0.324***  -13.094*** -13.064***  0.140 0.107 

UTI -0.756 -1.594  0.932*** 0.289***  -11.700*** -11.679***  0.106 0.114 

CPI  -2.584 -0.631  0.720*** 0.327*** -8.968*** -9.692*** 0.57 0.066 
          
Table 6 – continued 

 



   56

 

Panel C: China B-share            

 Log levels  First differences 

  μτADF  μτADF  μηKPSS  
τηKPSS  μτADF  μτADF  μηKPSS  

τηKPSS  

MKT -0.044 -1.701 0.799*** 0.36***  -11.728*** -12.008***  0.545 0.033 

BMA 0.067 -1.638 0.907*** 0.342***  -11.786*** -12.012*** 0.439 0.026 

CONG -0.633 -2.685 1.045*** 0.172***  -12.165*** -12.277***  0.301 0.075 

CONS -0.760 -1.823 0.608** 0.35***  -7.156*** -12.324***  0.446 0.034 

FIN -0.437 -2.161 1.039*** 0.137**  -11.518*** -11.545*** 0.186 0.047 

HEA          

IND -0.117 -2.258 1.043*** 0.246***  -11.173*** -11.356***  0.394 0.074 

OIL -0.426 -1.340 0.686** 0.316***  -10.334*** -10.367***  0.224 0.051 

TEC -2.125 -2.713 0.846*** 0.07  -10.708*** -10.668*** 0.039 0.037 

TEL          

UTI -1.078 -2.349 1.19*** 0.1  -12.259*** -12.221***  0.053  0.051 

CPI  -2.584 -0.631 0.721** 0.328*** -8.968*** -9.692***  0.571  0.067 
 
***: significant in 1% level      
**: significant in 5% level      
*: significant in 10% level   
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Table 7: Likelihood Ratio (LR) Statistics and Akanke Information Criterion (AIC) for 
Vector Auto regression (VAR) Lengths Specification. 

MKT = aggregated stock price index, BMA = basic material, CONG = consumer goods, CONS = 
consumer services, Fin = financials, HEA = health care, IND = industrials, OIL = oil&gas, TEC = 
technology, TEL = telecom, UTI = utilities. A VAR length of 20 is specified as the most general 
model. LR test statistics and AIC is computed by sequentially reducing one VAR length at a time. 
∑  is the determinant of the variance-covariance matrix of the residuals and N is the total number of 

parameters estimated in all equations. For example, if each equation in an n variable VAR has p lags 
and an intercept, then N = n2p+n; each of the regressors has np lagged regressors and an intercept. 
Sims's (1980) LR test is given by )(~)log)(log( 2 RcTLR UR χ∑∑ −−= . 

 
2. Adopted lag lengths as discussed in the text. 
 

Panel A: India      

  
  

lags adopted 
MKT 6 6 8 
BMA 6 6 11 

CONG 13 6 8 
CONS 6 6 17 

FIN 20 5 10 
HEA 6 6 20 
IND 6 6 6 
OIL 9 6 8 
TEC 13 13 13 
TEL 6 6 8 
UTI 6 6 8 

    
Panel B: China A-share      

MKT 13 13 13 
BMA 15 15 14 

CONG 13 13 13 
CONS 19 13 13 

FIN 13 13 13 
HEA 18 13 13 
IND 19 13 14 
OIL 15 15 20 
TEC 20 13 20 
TEL 13 13 14 
UTI 13 13 13 

    
Panel C: China B-share     

MKT 13 11 13 
BMA 13 11 13 

CONG 13 13 13 
CONS 13 11 13 

FIN 13 11 13 
HEA    
IND 13 11 13 
OIL 13 12 6 
TEC 16 17 5 
TEL    
UTI 13 11 13 

 
 
 

)log)(log(: ∑∑ −− UR lcTLR NTAIC 2log: +∑
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Table 8: Cointegration Test 

  

 

MKT = aggregated stock price index, BMA = basic material, CONG = consumer goods, CONS = consumer services, Fin = financials, HEA = health care, IND = industrials, 
OIL = oil&gas, TEC = technology, TEL = telecom, UTI = utilities. The null is defined in the first column: none cointegration, at most 1 cointegration. The critical value of 
trace statistics is reported at the last column. Cointegration test of India is examined under assumption of no linear trend in data, and for China is examined under assumption 
of there is linear trend in data. The trace statistic bigger than 5% critical value means rejection of null at 5% confindence level, otherwise accept the null. The adopted vector 
autoregression lengths are reported in the last column of Table 10. 
 

Trace statistic                   No. of 
conintegration 

vectors  
MKT BMA CONG CONS FIN HEA IND OIL TEC TEL UTI 

5% critical 
value  

Panel A: India                         
None  37.839 34.412 30.435 21.199 24.698 24.888 30.135 39.865 30.876 28.976 30.711 20.262 

At most 1 8.571 8.624 4.250 3.984 6.084 5.881 3.641 6.928 4.665 3.676 6.293 9.165 
             

Panel B: China A-share                       
Trace statistic  No. of 

conintegration 
vectors  

MKT BMA CONG CONS FIN HEA IND OIL TEC TEL UTI 
5% critical 

value  
None  20.589 25.601 35.399 27.231 24.488 17.728 23.108 15.603 19.751  46.518 15.495 

At most 1 2.691 2.361 4.15 2.354 7.418 4.952 9.155 0.033 0.521  5.15 3.841 
             
Panel C: China B-share                       

Trace statistic  No. of 
conintegration 

vectors  
MKT BMA CONG CONS FIN HEA IND OIL TEC TEL UTI 

5% critical 
value  

None  19.975 23.383 24.577 20.298 21.844  21.439 14.856 18.475  25.591 15.495 
At most 1 0.035 0.072 1.069 0.128 0.579  0.573 0.056 0.717  0.45 3.841 
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Table 9: Long run Relations between Stock Prices and Goods Prices  
 
Note: MKT = aggregated stock price index, BMA = basic material, CONG = consumer goods, CONS = 
consumer services, Fin = financials, HEA = health care, IND = industrials, OIL = oil&gas, TEC = 
technology, TEL = telecom, UTI = utilities. DW=Durbin Watson statistic. The estimated model is: 

, where  is stock prices indexes in India and China, INFI is goods prices 

indexes.  is the elasticity of stock prices with respect to goods prices. The number in the brackets is 
t-statistics. 

tt INFIccSP lnln 21 += tSP

2c

Panel A: India        

  C1 C2 e 
MKT -3.792 1.668* -0.014 
  [-1.85]  
BMA  -29.474 7.029*** -0.022  
  [-3.224]  
CONG  -15.997 3.432  -0.004  
  [-1.233]  
CONS 3.204  2.021  -0.016  
  [-1]  
FIN -15 4.125*** -0.008  
  [-2.387]  
HEA - 0.857 2.146*** -0.019  
  [-3.142]  
IND  -10.272 2.177 -0.004 
  [-0.67]  
OIL  -6.447 1.935* -0.006  
  [-1.72]  
TEC -16.827 6.648* -0.037  
  [-1.628]  
TEL  -22.574 4.540  -0.0007  
  [-1.284]  
UTI  -17.31 4.049** -0.0002  
    [-1.656]   
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Panel B: China A-share     

  C1 C2 e 
MKT -18.285 5.5*** -0.068  
  [-2.406]  
BMA  -39.812 9.926*** -0.060  
  [-3.184]  
CONG -49.206 11.558*** -0.041  
  [-3.367]  
CONS - 3.058 1.948*** -0.093  
  [-1.17]  
FIN - 60.063 14.514*** -0.034  
  [-2.444]  
HEA -5.6 2.379 -0.052  
  [-0.382]  
IND    
    
OIL -44.015 10.543*** -0.062  
  [-3.157]  
TEC 6.508  - 0.269 -0.120  
  [ 0.048]  
TEL    
    
UTI 2.540  0.625 -0.130  
    [-0.424]   
    
Panel C: China B-share     

  C1 C2 e 
MKT  -137.772 30.805*** -0.003  
  [-4.249]  
BMA  -156.319 34.824*** -0.007  
  [-4.669]  
CONG  -102.679 23.216*** -0.017  
  [-4.05]  
CONS  -102.824 23.26*** -0.003  
  [-4.528]  
FIN  -73.369 17.128*** -0.023 
  [-3.604]  
HEA    
    
IND  -130.953 29.317*** -0.003  
  [-4.154]  
OIL  -168.607 37.461*** -0.011  
  [-3.734]  
TEC  -73.404 17.041*** -0.033  
  [-3.902]  
TEL    
    
UTI  -143.461 32.262*** -0.031  
    [-4.523]   
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Table 10: Long Run Relation with Structural Breaks  

  

 

Panel A: Structural breaks and Cointegration test 
MKT = aggregated stock price index, BMA = basic material, CONG = consumer goods, CONS = consumer services, Fin = financials, HEA = health care, IND = industrials, OIL = oil&gas, 
TEC = technology, TEL = telecom, UTI = utilities. The null is defined in the first column: none cointegration, at most 1 cointegration. The critical value of trace statistics is reported at the last 
column. Cointegration test of India is examined under assumption of no linear trend in data, and for China is examined under assumption of there is linear trend in data. Dummy variables are 
involved as exogenous variable in cointegration tests, where D=1 if SR is higher than 30% or lower than 30%, otherwise D=0. The trace statistic bigger than 5% critical value means rejection of 
null at 5% confidence level, otherwise accept the null. The adopted vector autoregression lengths are reported in the last column of Table 10. 
 

Trace statistic          
No. of conintegration 

vectors  
CONS OIL TEC TEL UTI 

5% critical 
value        

India                   

None *  23.095  38.486  37.142  21.549  31.92  20.262       

At most 1  3.611  6.938  5.104  2.483  6.323  9.165       

             

Trace statistic             
No. of conintegration 

vectors  
MKT BMA FIN HEA UTI 

5% critical 
value        

China A-Share                   

None   20.589  23.944  26.556  17.418  48.927  15.495       

At most 1  2.691  0.076  3.777  2.456  3.585  3.841       

                          

Trace statistic                   
No. of conintegration 

vectors  
MKT BMA CONG CONS FIN HEA IND OIL TEC TEL UTI 

5% critical 
value  

China B&H-share                         

None   19.249  23.944  24.375  19.709  21.859    21.155  15.136  17.331    27.949  15.495 

At most one   0.113  0.077  0.096  0.05  0.288    0.324  0.029  0.285    0.585  3.841 
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tt INFIccSP lnn 21 +

India        
  C1 C2 e 

CONS -4.378  2.387  -0.009  
  [-0.765]  

OIL  5.981 1.801* 0.010  
  [-1.487]  

TEC  21.681 7.28*** -0.061 
  [-7.343]  

TEL -56.668   7.401 -0.001  
  [ 0.711]  

UTI  15.982 3.844* 0.005  
    [-1.75]   

    
China A-share       
  C1 C2 e 

BMA   -21.906  6.017*** -0.054  
  [-2.406]  

FIN  -222.958 49.684*** -0.011  
  [-3.669]  

HEA 18.278  -2.787 -0.075  
  [0.554]  

UTI 5.71  -0.06 -0.134  
    [ 0.043]   
    
China B-share       

  C1 C2 e 
MKT  -140.119 31.312*** -0.001  

  [-4.153]  
BMA  -169.49 37.668*** -0.002  

  [-4.708]  
CONG  -117.717 26.463*** -0.016  

  [-4.206]  
CONS  -96.493 21.893*** -0.006  

  [-4.409]  
FIN  -77.753 18.075*** -0.019 

  [-3.68]  
HEA    
IND  -133.417 29.849*** -0.003  

  [-4.14]  
OIL  -170.467 37.863*** -0.010  

  [-3.761]  
TEC -75.852  17.571*** -0.081  

  [-3.889]  
TEL    
UTI  -138.338 31.153*** -0.038  
    [-4.698]   

Table 10 - continued 
Panel B: Structural Breaks and VEC model 
MKT = aggregated stock price index, BMA = basic material, CONG = consumer goods, CONS = consumer 
services, Fin = financials, HEA = health care, IND = industrials, OIL = oil&gas, TEC = technology, TEL = 
telecom, UTI = utilities. DW=Durbin Watson statistic. The estimated model is: l = , where 

 is stock prices indexes in India and China, I is goods prices indexes. c  is the elasticity of stock prices 
with respect to goods prices. Dummy variables are involved as exogenous variable in cointegration tests, where 
D=1 if SR is higher than 30% or lower than 30%, otherwise D=0. The number in the brackets is t-statistics. 

tSP NFI 2
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Table 11: Relations among goods prices, real activities and monetary policy 

  

 

ln(IP)=ln(Industrial production); ln(MS)=ln(money supply); ln(CPI)=ln(consumer price index), ln(WPI)=ln(wholesale price index). The Lag length is 12 for China and India.    
The cointegration test and VEC model is examined under assumption of no linear trend in the data for both China and India. The trace statistic bigger than 5% critical value 
means rejection of null at 5% confidence level, otherwise accept the null. The long run estimated model in panel B is: )ln()ln()ln( 321 MSdIPddINFI ++= . 2χ  is Chi-
square distributed. The number in parentheses is t-statistics. The number in brackets is p-values. 
 
Panel A: Cointegrations of Inflation, Money supply and Industrial production 

    India China     

Null Alternative statistic statistic 0.05 Critical Value   
r=0 r≥1  52.068  48.827  35.193   
r≤1 r≥2  15.015  15.765  20.262   
r≤2 r=3  2.221  1.784  9.165   

Note: Trace test indicates 1 cointegrating eq (s) at the 0.05 level    
            

Panel B: VEC model:            

 d2  d3  LR tests of restrictions 

ln(WPI) 0.8*** 29.3*** ln(money supply)=0,  = 12.917 [0.000] 2χ

 (-11.039) (-3.89) ln(industrial production)=0,  = 2.067 [0.15] 2χ
       

ln(CPI)  0.57*** 4.967*** ln(money supply)=0,  = 6.354 [0.01] 2χ

  (-4.638) (-2.939) ln(industrial production)=0,  = 11.132 [0.000] 2χ
 
***: significant in 1% level      
**: significant in 5% level      
*: significant in 10% level 
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Figure IV: Graphs of impulse response function illustrating the response of stock price 

indexes to a one standard deviation shock in the goods prices. 
 

Forecast horizon is months. 
 

Panel A: India  
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Figure IV - Continued 
Panel B: China A-share 
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Figure IV - Continued 
Panel C: China B&H Share 
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Table 12: Impulse Response Function and Their t-values 
The number in parentheses is t-statistics. 
Panel A: India 
Forecast 
Horizon 
month MKT BMA CONG CONS FIN HEA IND OIL TEC TEL UTI 

 1  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000 
   (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000) 

 2 -0.011126 -0.00881 -0.006223 -0.02165 -0.013241 -0.012009 -0.012616 -0.004653 -0.023017 -0.005205 -0.021448 
   (0.00608)  (0.00677)  (0.00659)  (0.00854)  (0.00733)  (0.00544)  (0.00801)  (0.00830)  (0.01029)  (0.00809)  (0.00773) 

 3 -0.012217 -0.009344 -0.007552 -0.029837 -0.013609 -0.013156 -0.01582 -0.005088 -0.033398 -0.006463 -0.023061 
   (0.00705)  (0.00781)  (0.00834)  (0.01213)  (0.00810)  (0.00645)  (0.01037)  (0.01005)  (0.01533)  (0.01085)  (0.00883) 

 4 -0.01176 -0.008578 -0.00748 -0.030184 -0.012673 -0.011907 -0.015985 -0.004528 -0.035471 -0.006195 -0.022517 
   (0.00717)  (0.00790)  (0.00869)  (0.01267)  (0.00806)  (0.00644)  (0.01086)  (0.01025)  (0.01663)  (0.01146)  (0.00902) 

 5 -0.01098 -0.007573 -0.007073 -0.028127 -0.011426 -0.010243 -0.015422 -0.003757 -0.034693 -0.005514 -0.021358 
   (0.00712)  (0.00783)  (0.00871)  (0.01222)  (0.00792)  (0.00622)  (0.01088)  (0.01007)  (0.01666)  (0.01151)  (0.00897) 

 6 -0.010154 -0.006552 -0.006593 -0.025703 -0.010167 -0.008595 -0.014709 -0.00296 -0.033322 -0.004741 -0.020111 
   (0.00704)  (0.00776)  (0.00866)  (0.01169)  (0.00779)  (0.00601)  (0.01083)  (0.00982)  (0.01657)  (0.01144)  (0.00888) 

 7 -0.00934 -0.005559 -0.006104 -0.023405 -0.008945 -0.007052 -0.013974 -0.00218 -0.031948 -0.003957 -0.018873 
   (0.00698)  (0.00770)  (0.00861)  (0.01130)  (0.00768)  (0.00585)  (0.01077)  (0.00958)  (0.01665)  (0.01136)  (0.00881) 

 8 -0.008548 -0.004599 -0.005621 -0.021287 -0.00777 -0.005624 -0.013246 -0.001426 -0.030648 -0.003181 -0.017665 
   (0.00694)  (0.00768)  (0.00857)  (0.01104)  (0.00760)  (0.00574)  (0.01072)  (0.00934)  (0.01689)  (0.01129)  (0.00875) 

 9 -0.007781 -0.003675 -0.005146 -0.019326 -0.006641 -0.004307 -0.012531 -0.0007 -0.029403 -0.002417 -0.01649 
   (0.00692)  (0.00766)  (0.00855)  (0.01085)  (0.00754)  (0.00565)  (0.01070)  (0.00913)  (0.01723)  (0.01123)  (0.00872) 

 10 -0.007037 -0.002785 -0.004681 -0.017504 -0.005558 -0.003094 -0.011829 -1.44E-06 -0.028195 -0.001665 -0.015348 
   (0.00691)  (0.00767)  (0.00854)  (0.01072)  (0.00749)  (0.00558)  (0.01070)  (0.00894)  (0.01764)  (0.01118)  (0.00871) 

 11 -0.006316 -0.001927 -0.004226 -0.015807 -0.004517 -0.001976 -0.011141  0.000671 -0.027019 -0.000926 -0.01424 
   (0.00691)  (0.00769)  (0.00854)  (0.01061)  (0.00746)  (0.00552)  (0.01071)  (0.00876)  (0.01810)  (0.01114)  (0.00872) 

 12 -0.005618 -0.0011 -0.003781 -0.014227 -0.003518 -0.000946 -0.010467  0.001318 -0.025873 -0.000199 -0.013162 
   (0.00692)  (0.00771)  (0.00855)  (0.01052)  (0.00743)  (0.00546)  (0.01073)  (0.00860)  (0.01860)  (0.01111)  (0.00874) 

 13 -0.004942 -0.000302 -0.003344 -0.012754 -0.002559  1.77E-06 -0.009805  0.001940 -0.024754  0.000516 -0.012116 
   (0.00694)  (0.00774)  (0.00857)  (0.01042)  (0.00741)  (0.00540)  (0.01076)  (0.00845)  (0.01913)  (0.01109)  (0.00877) 

 14 -0.004286  0.000466 -0.002917 -0.011383 -0.001637  0.000875 -0.009157  0.002539 -0.023663  0.001219 -0.011099 
   (0.00696)  (0.00778)  (0.00860)  (0.01033)  (0.00740)  (0.00534)  (0.01081)  (0.00832)  (0.01967)  (0.01108)  (0.00880) 

 15 -0.003651  0.001208 -0.002499 -0.010105 -0.000752  0.001679 -0.008521  0.003116 -0.0226  0.001910 -0.010111 
   (0.00698)  (0.00782)  (0.00863)  (0.01023)  (0.00739)  (0.00527)  (0.01086)  (0.00820)  (0.02023)  (0.01107)  (0.00884) 
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 16 -0.003035  0.001923 -0.002089 -0.008916  9.79E-05  0.002419 -0.007897  0.003670 -0.021563  0.002589 -0.009151 

   (0.00701)  (0.00786)  (0.00867)  (0.01012)  (0.00738)  (0.00520)  (0.01092)  (0.00809)  (0.02078)  (0.01108)  (0.00888) 
 17 -0.002438  0.002613 -0.001688 -0.007808  0.000915  0.003101 -0.007286  0.004204 -0.020552  0.003258 -0.008218 
   (0.00704)  (0.00789)  (0.00871)  (0.01001)  (0.00737)  (0.00513)  (0.01099)  (0.00800)  (0.02133)  (0.01108)  (0.00893) 

 18 -0.001859  0.003278 -0.001295 -0.006777  0.001700  0.003728 -0.006686  0.004718 -0.019566  0.003915 -0.007312 
   (0.00707)  (0.00793)  (0.00876)  (0.00988)  (0.00736)  (0.00505)  (0.01106)  (0.00791)  (0.02188)  (0.01110)  (0.00897) 

 19 -0.001298  0.003921 -0.000911 -0.005817  0.002454  0.004305 -0.006098  0.005213 -0.018605  0.004562 -0.006431 
   (0.00710)  (0.00797)  (0.00882)  (0.00974)  (0.00736)  (0.00497)  (0.01113)  (0.00783)  (0.02242)  (0.01112)  (0.00902) 

 20 -0.000754  0.004542 -0.000535 -0.004924  0.003179  0.004836 -0.005522  0.005689 -0.017668  0.005198 -0.005575 
   (0.00713)  (0.00801)  (0.00887)  (0.00960)  (0.00735)  (0.00489)  (0.01120)  (0.00777)  (0.02295)  (0.01115)  (0.00906) 

 21 -0.000226  0.005141 -0.000166 -0.004093  0.003876  0.005324 -0.004957  0.006147 -0.016754  0.005824 -0.004743 
   (0.00716)  (0.00804)  (0.00893)  (0.00944)  (0.00733)  (0.00480)  (0.01128)  (0.00771)  (0.02346)  (0.01118)  (0.00911) 

 22  0.000286  0.005720  0.000195 -0.003319  0.004547  0.005773 -0.004403  0.006588 -0.015864  0.006439 -0.003934 
   (0.00719)  (0.00807)  (0.00898)  (0.00928)  (0.00732)  (0.00472)  (0.01136)  (0.00766)  (0.02396)  (0.01122)  (0.00914) 

 23  0.000783  0.006280  0.000548 -0.0026  0.005191  0.006186 -0.003859  0.007012 -0.014996  0.007045 -0.003148 
   (0.00721)  (0.00810)  (0.00904)  (0.00912)  (0.00731)  (0.00463)  (0.01143)  (0.00761)  (0.02444)  (0.01126)  (0.00918) 

 24  0.001265  0.006821  0.000895 -0.00193  0.005811  0.006565 -0.003326  0.007421 -0.014151  0.007641 -0.002384 
   (0.00723)  (0.00813)  (0.00910)  (0.00895)  (0.00729)  (0.00454)  (0.01151)  (0.00757)  (0.02490)  (0.01131)  (0.00921) 

 25  0.001733  0.007344  0.001233 -0.001308  0.006407  0.006914 -0.002803  0.007814 -0.013327  0.008227 -0.001641 
   (0.00725)  (0.00816)  (0.00916)  (0.00877)  (0.00727)  (0.00446)  (0.01159)  (0.00754)  (0.02535)  (0.01137)  (0.00924) 

 26  0.002187  0.007850  0.001565 -0.00073  0.006981  0.007234 -0.00229  0.008193 -0.012523  0.008804 -0.000919 
   (0.00727)  (0.00818)  (0.00922)  (0.00860)  (0.00726)  (0.00438)  (0.01166)  (0.00752)  (0.02578)  (0.01143)  (0.00927) 

 27  0.002628  0.008340  0.001890 -0.000192  0.007533  0.007528 -0.001788  0.008558 -0.011741  0.009372 -0.000216 
   (0.00729)  (0.00820)  (0.00928)  (0.00842)  (0.00724)  (0.00430)  (0.01174)  (0.00750)  (0.02619)  (0.01149)  (0.00929) 

 28  0.003056  0.008814  0.002208  0.000308  0.008064  0.007798 -0.001295  0.008909 -0.010978  0.009931  0.000467 
   (0.00730)  (0.00822)  (0.00934)  (0.00825)  (0.00722)  (0.00423)  (0.01181)  (0.00749)  (0.02657)  (0.01156)  (0.00931) 

 29  0.003472  0.009273  0.002520  0.000772  0.008575  0.008046 -0.000811  0.009248 -0.010235  0.010481  0.001131 
   (0.00732)  (0.00824)  (0.00940)  (0.00807)  (0.00720)  (0.00415)  (0.01188)  (0.00748)  (0.02695)  (0.01164)  (0.00933) 

 30  0.003875  0.009717  0.002825  0.001203  0.009068  0.008273 -0.000337  0.009573 -0.009511  0.011022  0.001777 
   (0.00733)  (0.00826)  (0.00946)  (0.00790)  (0.00718)  (0.00409)  (0.01194)  (0.00748)  (0.02730)  (0.01172)  (0.00934) 

 31  0.004267  0.010148  0.003124  0.001603  0.009542  0.008481  0.000129  0.009887 -0.008806  0.011555  0.002405 
   (0.00734)  (0.00827)  (0.00951)  (0.00773)  (0.00716)  (0.00402)  (0.01201)  (0.00748)  (0.02763)  (0.01180)  (0.00935) 

 32  0.004648  0.010565  0.003417  0.001974  0.009999  0.008672  0.000585  0.010189 -0.008119  0.012080  0.003016 
   (0.00734)  (0.00829)  (0.00957)  (0.00756)  (0.00714)  (0.00396)  (0.01207)  (0.00749)  (0.02795)  (0.01189)  (0.00936) 

 33  0.005018  0.010970  0.003703  0.002319  0.010439  0.008846  0.001032  0.010480 -0.00745  0.012596  0.003611 
   (0.00735)  (0.00830)  (0.00962)  (0.00740)  (0.00712)  (0.00390)  (0.01213)  (0.00751)  (0.02824)  (0.01199)  (0.00937) 
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 34  0.005378  0.011363  0.003984  0.002638  0.010863  0.009006  0.001471  0.010761 -0.006798  0.013105  0. 004190 

   (0.00736)  (0.00831)  (0.00967)  (0.00724)  (0.00710)  (0.00385)  (0.01219)  (0.00752)  (0.02852)  (0.01209)  (0.00937) 
 35  0.005728  0.011744  0.004259  0.002934  0.011272  0.009152  0.001902  0.011031 -0.006164  0.013605  0.004752 
   (0.00736)  (0.00833)  (0.00973)  (0.00709)  (0.00708)  (0.00380)  (0.01225)  (0.00754)  (0.02879)  (0.01220)  (0.00937) 

 36  0.006068  0.012114  0.004528  0.003208  0.011666  0.009285  0.002324  0.011291 -0.005546  0.014098  0.005300 
   (0.00736)  (0.00834)  (0.00978)  (0.00694)  (0.00706)  (0.00376)  (0.01230)  (0.00757)  (0.02903)  (0.01231)  (0.00937) 

 37  0.006399  0.012473  0.004791  0.003462  0.012046  0.009407  0.002739  0.011542 -0.004944  0.014584  0.005833 
   (0.00737)  (0.00835)  (0.00982)  (0.00680)  (0.00705)  (0.00372)  (0.01235)  (0.00760)  (0.02926)  (0.01243)  (0.00937) 

 38  0.006720  0.012822  0.005049  0.003697  0.012413  0.009518  0.003145  0.011783 -0.004358  0.015062  0.006352 
   (0.00737)  (0.00837)  (0.00987)  (0.00666)  (0.00703)  (0.00368)  (0.01240)  (0.00763)  (0.02947)  (0.01255)  (0.00936) 

 39  0.007033  0.013162  0.005302  0.003915  0.012767  0.009619  0.003544  0.012016 -0.003788  0.015533  0.006857 
   (0.00737)  (0.00838)  (0.00992)  (0.00653)  (0.00702)  (0.00364)  (0.01245)  (0.00767)  (0.02967)  (0.01268)  (0.00936) 

 40  0.007338  0.013492  0.005550  0.004115  0.013109  0.009711  0.003935  0.012241 -0.003232  0.015997  0.007349 
   (0.00737)  (0.00840)  (0.00996)  (0.00641)  (0.00701)  (0.00361)  (0.01250)  (0.00770)  (0.02986)  (0.01281)  (0.00935) 

 41         -0.002692   
           (0.03002)   

 42         -0.002166   
           (0.03018)   

 43         -0.001654   
           (0.03032)   

 44         -0.001155   
           (0.03044)   

 45         -0.000671   
           (0.03056)   

 46         -0.000199   
           (0.03066)   

 47          0.000260   
           (0.03075)   

 48          0.000706   
           (0.03083)   

 49          0.001140   
           (0.03090)   

 50          0.001562   
                   (0.03095)     
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Table 12 - Continued 
Panel B: China A-share 

Forecast 
Horizon month MKT BMA CONG CONS FIN HEA OIL TEC UTI 

 1  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000 
   (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000) 

 2  0.007332  0.008467  0.002604  0.002217  0.010340  0.003892  0.023696  0.000501  0.002523 
   (0.00707)  (0.00811)  (0.00786)  (0.00721)  (0.01055)  (0.00919)  (0.01196)  (0.01118)  (0.00777) 

 3  0.015699  0.021807  0.002380  0.013021  0.029437  0.002407  0.027044 -0.007   0.011385 
   (0.01059)  (0.01154)  (0.01050)  (0.01104)  (0.01619)  (0.01058)  (0.01826)  (0.01598)  (0.01130) 

 4  0.021971  0.039156  0.005676  0.017277  0.043650  7.84E-05  0.028886 -0.008   0.019649 
   (0.01341)  (0.01432)  (0.01264)  (0.01458)  (0.02029)  (0.01060)  (0.02122)  (0.01950)  (0.01430) 

 5  0.019601  0.040588  0.001831  0.008090  0.037989 -0.002   0.021604 -0.009   0.019914 
   (0.01584)  (0.01705)  (0.01441)  (0.01798)  (0.02436)  (0.01059)  (0.02569)  (0.02231)  (0.01686) 

 6  0.025393  0.048602 0.000   0.016233  0.045343 -0.004   0.010754 -0.006   0.034750 
   (0.01757)  (0.01934)  (0.01534)  (0.02098)  (0.02698)  (0.01068)  (0.02876)  (0.02367)  (0.01870) 

 7  0.034506  0.061917  0.007076  0.032337  0.046219 -0.006   0.031075  0.011604  0.043910 
   (0.01911)  (0.02183)  (0.01619)  (0.02332)  (0.02871)  (0.01082)  (0.03206)  (0.02458)  (0.02054) 

 8  0.030589  0.063027  0.001588  0.025893  0.030857 -0.008   0.018827  0.010574  0.035877 
   (0.02024)  (0.02432)  (0.01673)  (0.02523)  (0.02969)  (0.01099)  (0.03583)  (0.02531)  (0.02168) 

 9  0.027254  0.066646 -0.005   0.027936  0.019083 -0.009   0.007306 -0.001   0.031511 
   (0.02098)  (0.02633)  (0.01699)  (0.02654)  (0.02963)  (0.01113)  (0.03921)  (0.02620)  (0.02199) 

 10  0.031541  0.075320  0.004193  0.037362  0.012469 -0.010   0.012858  0.002393  0.028049 
   (0.02160)  (0.02824)  (0.01746)  (0.02778)  (0.02882)  (0.01124)  (0.04380)  (0.02743)  (0.02193) 

 11  0.017359  0.060093 -0.009   0.029554 -0.006  -0.011   0.008056 -0.013   0.015036 
   (0.02281)  (0.03038)  (0.01838)  (0.02949)  (0.02841)  (0.01131)  (0.04935)  (0.02882)  (0.02235) 

 12  0.014132  0.055152 -0.010   0.028005 -0.013  -0.012   0.011977  0.000861  0.012571 
   (0.02394)  (0.03251)  (0.01937)  (0.03089)  (0.02832)  (0.01133)  (0.05404)  (0.02967)  (0.02272) 

 13  0.017849  0.061904 -0.005   0.029846 -0.013  -0.013   0.026758 -0.001   0.016357 
   (0.02458)  (0.03489)  (0.01989)  (0.03205)  (0.02895)  (0.01129)  (0.05964)  (0.03054)  (0.02253) 

 14  0.018651  0.062761 -0.005   0.032316 -0.010  -0.013   0.020169 -0.012   0.014823 
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   (0.02589)  (0.03728)  (0.02012)  (0.03366)  (0.02918)  (0.01122)  (0.06585)  (0.03108)  (0.02311) 

 15  0.012352  0.058792 -0.005   0.021991 -0.015  -0.014   0.013506 -0.017   0.006580 
   (0.02680)  (0.04010)  (0.01960)  (0.03487)  (0.02957)  (0.01110)  (0.07200)  (0.03125)  (0.02343) 

 16  0.003009  0.047300 -0.013   0.013473 -0.029  -0.014   0.012607 -0.020  -0.002  
   (0.02731)  (0.04273)  (0.01868)  (0.03582)  (0.02894)  (0.01094)  (0.07776)  (0.03169)  (0.02354) 

 17  0.003209  0.046934 -0.012   0.015036 -0.032  -0.015   0.009512 -0.004  -0.003  
   (0.02743)  (0.04542)  (0.01757)  (0.03632)  (0.02776)  (0.01075)  (0.08278)  (0.03175)  (0.02345) 

 18 -0.003   0.042201 -0.010   0.010443 -0.043  -0.015   0.014581  5.22E-06 -0.014  
   (0.02745)  (0.04830)  (0.01629)  (0.03679)  (0.02668)  (0.01054)  (0.08950)  (0.03170)  (0.02323) 
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Table 12 - Continued 
Panel C: China B&H - Share 

Forecast 
Horizon month MKT BMA CONG CONS FIN IND OIL TEC UTI 

 1  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000  0.000000 
   (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000)  (0.00000) 

 2  0.008733  0.013027  0.005370  0.009368  0.004697  0.011562  0.014108  0.007084  0.006599 
   (0.00771)  (0.01035)  (0.01059)  (0.00734)  (0.00862)  (0.00976)  (0.01117)  (0.01178)  (0.00899) 

 3  0.008909  0.003721 -0.000845  0.007213  0.014714  0.010221  0.022194  0.007892  4.31E-05 
   (0.01152)  (0.01517)  (0.01544)  (0.01082)  (0.01326)  (0.01501)  (0.01738)  (0.01763)  (0.01288) 

 4  0.012871  0.015173  0.000917  0.018325  0.016196  0.013436  0.021241 -0.023674  0.004746 
   (0.01560)  (0.01981)  (0.01968)  (0.01482)  (0.01686)  (0.01967)  (0.02213)  (0.02376)  (0.01676) 

 5  0.012054  0.018652  0.012956  0.010870  0.016044  0.008595  0.027532 -0.013987  0.008654 
   (0.01862)  (0.02348)  (0.02348)  (0.01776)  (0.02029)  (0.02293)  (0.02577)  (0.02913)  (0.01934) 

 6  0.010658  0.015160  0.015251  0.007172  0.024739  0.014088  0.015195 -0.030376  0.013826 
   (0.02033)  (0.02576)  (0.02586)  (0.01953)  (0.02296)  (0.02477)  (0.02855)  (0.03230)  (0.02049) 

 7  0.013650  0.018331  0.020187  0.016039  0.037243  0.020014  0.020704 -0.018629  0.019868 
   (0.02115)  (0.02654)  (0.02774)  (0.02041)  (0.02550)  (0.02580)  (0.03047)  (0.03379)  (0.02098) 

 8  0.012197  0.018084  0.011079  0.017666  0.039321  0.023151  0.022608  0.005859  0.027075 
   (0.02176)  (0.02679)  (0.02911)  (0.02093)  (0.02738)  (0.02652)  (0.03144)  (0.03493)  (0.02232) 

 9  0.016775  0.025387  0.008850  0.021260  0.039444  0.030260  0.026303  0.031448  0.033256 
   (0.02257)  (0.02702)  (0.03000)  (0.02157)  (0.02900)  (0.02740)  (0.03152)  (0.03541)  (0.02384) 

 10  0.018488  0.027437  0.015293  0.024461  0.039376  0.033673  0.024874  0.023320  0.037846 
   (0.02359)  (0.02756)  (0.03122)  (0.02249)  (0.03064)  (0.02768)  (0.03147)  (0.03603)  (0.02591) 

 11  0.023735  0.031418  0.021520  0.032559  0.040322  0.037986  0.026219  0.023528  0.055816 
   (0.02475)  (0.02844)  (0.03293)  (0.02366)  (0.03200)  (0.02825)  (0.03198)  (0.03712)  (0.02809) 

 12  0.025092  0.037520  0.023382  0.033933  0.040987  0.045757  0.025315  0.040381  0.054682 
   (0.02606)  (0.02967)  (0.03495)  (0.02478)  (0.03361)  (0.02916)  (0.03243)  (0.03817)  (0.02985) 

 13  0.029496  0.041086  0.021186  0.036839  0.041642  0.043483  0.025923  0.034406  0.065976 
   (0.02658)  (0.03001)  (0.03587)  (0.02506)  (0.03485)  (0.02924)  (0.03297)  (0.03899)  (0.03169) 

 14  0.025362  0.034083  0.019517  0.032507  0.043035  0.036970  0.025772  0.014676  0.060109 
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   (0.02646)  (0.02952)  (0.03611)  (0.02475)  (0.03575)  (0.02922)  (0.03329)  (0.03941)  (0.03223) 

 15  0.024533  0.036776  0.021609  0.033742  0.038629  0.032043  0.026039  0.018331  0.067301 
   (0.02581)  (0.02840)  (0.03550)  (0.02385)  (0.03604)  (0.02855)  (0.03349)  (0.03942)  (0.03269) 

 16  0.021525  0.031194  0.021633  0.026188  0.037129  0.030594  0.025786  0.004309  0.065630 
   (0.02495)  (0.02742)  (0.03449)  (0.02287)  (0.03588)  (0.02785)  (0.03361)  (0.03940)  (0.03317) 

 17  0.022016  0.028481  0.016567  0.028747  0.038789  0.031846  0.025967  0.021349  0.069019 
   (0.02429)  (0.02674)  (0.03353)  (0.02207)  (0.03565)  (0.02741)  (0.03374)  (0.03918)  (0.03412) 

 18  0.023161  0.028953  0.013476  0.031691  0.037403  0.029534  0.025920  0.013571  0.069006 
   (0.02420)  (0.02674)  (0.03271)  (0.02200)  (0.03546)  (0.02751)  (0.03384)  (0.03951)  (0.03554) 

 19  0.021555  0.027937  0.010203  0.027190  0.030994  0.026192  0.025924  0.008176  0.069231 
   (0.02443)  (0.02720)  (0.03200)  (0.02228)  (0.03505)  (0.02761)  (0.03395)  (0.03984)  (0.03711) 

 20  0.022570  0.028938  0.013614  0.025351  0.026721  0.021514  0.025792  0.019214  0.067253 
   (0.02466)  (0.02773)  (0.03121)  (0.02253)  (0.03444)  (0.02739)  (0.03407)  (0.03967)  (0.03819) 

 21  0.019764  0.024199  0.015099  0.021347  0.024936  0.018812  0.025719  0.014800  0.063979 
   (0.02484)  (0.02822)  (0.03076)  (0.02264)  (0.03389)  (0.02727)  (0.03420)  (0.03983)  (0.03903) 

 22  0.018437  0.022033  0.011744  0.018974  0.023755  0.016649  0.025603  0.006004  0.063679 
   (0.02470)  (0.02817)  (0.03007)  (0.02232)  (0.03322)  (0.02687)  (0.03434)  (0.03967)  (0.03932) 

 23  0.015289  0.020450  0.006984  0.014212  0.020890  0.015000  0.025528  0.007150  0.053185 
   (0.02453)  (0.02808)  (0.02911)  (0.02194)  (0.03265)  (0.02642)  (0.03447)  (0.03921)  (0.03954) 

 24  0.014219  0.016985  0.003863  0.012205  0.018200  0.009956  0.025430 -0.014411  0.055094 

   (0.02404)  (0.02764)  (0.02764)  (0.02134)  (0.03190)  (0.02564)  (0.03460)  (0.03875)  (0.03983) 
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