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Abstract. The purpose of this study is to investigate whether current economic activities in Korea can explain 

stock prices by using a Cointegration test and Variance decomposition methods from a Vector Error Correction 

Model(VECM). On the basis of preceding researches and theoretical models, five macroeconomic variables that 

are expected to show close relationship with stock price index were chosen: consumer price index, foreign 

exchange rate, industrial production, interest rate, M2. Time series data were collected for the period from Oct 

2000 to Aug 2015 and in addition to The global financial debacle was considered as another structural break 

point in this paper. Johansen Cointegration tests demonstrate that stock price levels are significantly related to 

industrial production, consumer price index, foreign exchange rate, interest rate, M2. Also long-run equilibrium 

relationship between stock prices and the set of macroeconomic variables exists. As a result of the Johansen 

Cointegraion test, there is one cointegration relation at most in all period sample and there are 2 cointegration 

relations at most before The global financial debacle and 3 cointegraion relations at most after The global 

financial debacle. Variance decomposition methods support the strong explanatory power of macroeconomic 

variables in contributing to the forecast variance of stock prices. The results of Variance decomposition methods 

indicate that foreign exchange rate, interest rate and M2 are more important than other variables on the Korean 

stock market after The global financial debacle.As a result of dividing into two different periods, there is a 

structural change in Korean capital market after The global financial debacle in 2008. 

         

 

 

INTRODUCTION 

Background and Purpose of Study 

Many previous studies have made a lot of effort to empirically 

verify there are theoretical relationship between stock prices and 

macroeconomic variables. It is real economic activity in the 

period of economic models affect consumption and investment 

also these changes are closely related stock price index. As a 

result the changes of the variables depending on the results in the 

economy is reflected in the stock price.  

In general, prediction of the price, there are two approaches. The 

first is the traditional method of predicting stock price time series 

model, second is the stock price prediction method according to 

the econometric model. In the approach to the time-series model 

to predict the price of stocks it has always had a theoretical 

rationale that can be observed by reflecting the movement of the  
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stock price implied by any information that affects the share 

price. In contrast, in the approach to econometric models to 

predict the price of stocks it has always had a logical rationale 

that can be explained by the movement of the main 

macroeconomic variables in financial management and economic 

theory. A Preliminary Study on Korea's stock price prediction of 

stock market so far are multiple regression, simultaneous 

regression equations, ARMAX (Autoregessive Moving Average 

with Exogeneous Variables) model, VAR (Vector Auto 

Regression Model), etc. have been used in general. However, this 

model may have the following problems. When using the 

multiple regression model, the relationship between 

macroeconomic variables and stock price index is likely to ignore 

the dynamic aspects of the show but the stock price index. In  
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addition, VAR model is considered all considered variable 

endogenous and can analyze the static and dynamic mutual 

relationships of the variables, but has a problem in that loss of the 

unique information of the time series inherent in the difference 

procedure of the parameters for the stability of the time series. 

How to solve these problems in a VAR model with vector error 

correction model (Vector Error Correction Model; VECM) it has. 

According to the most recent econometric analysis of 

macroeconomic variables, most of macroeconomic variables 

including the composite stock price index represent non-stable 

time series rather than stable time series. VECM is a model for 

verifying the long-term equilibrium relationship and short-term 

dynamic structural relationship between the time-series variables 

is to have the cointegration of a time-series relationship with 

respect to such unstable. 

The VAR model is losing the unique characteristics of time series 

data if the difference to the stability of such an unstable time 

series. Therefore, using the VEC model to address this problem. 

Unstable time series data have a model that can determine the 

short-term as well as long-term equilibrium relationship if the 

relationship with the co-integration relationships. Using these 

advantages were conducted this study to evaluate the correlation 

between the divided before and after the global financial crisis 

stock index and the macroeconomic variables. 

 

THE THEORETICAL BACKGROUND  

Security Valuation Model 

The dividend evaluation model is a typical model which 

represents the relation between stock prices and macroeconomic 

variables. According to the model, stock prices are discounted 

value from the expected value of future cash flow by having 

stocks. This can be represented in equation I as follow: 

 
Where P=present value at t, E(CF)= expected cash flow, R= risk 

adjustment yield from this equation, it is seen that stock price has 

a positive relation with E(CF), and a negative relation with R. 

Briefly, the stock price is determined by the interaction between 

expected return and risk factors, and these factors have close 

relation, with macroeconomic variables, so that the change of 

economic situation influences stock price. Thus, the forecasting 

of stock price through macroeconomic variables is possible. 

 

Macroeconomic Variables  

Based on the result of preceding theories and studies, 

macroeconomic variables are divided into the areas of financial 

market, foreign market and real economy. We would like choose 

important macroeconomic variables for representing each market. 

 

Money Supply and Stock Price 

Some economists who have followed the footsteps of the post-

Keynesian school of economics questioned the importance of 

money in driving stock prices. It is held that movements in money 

M2 reflect the shift of money from long-term saving deposits to 

demand deposits, and vice versa as a result of the preceding 

changes in stock prices. For instance, rise in stock prices provides 

an incentive to liquidate long-term saving deposits. The received 

money is then employed in buying stocks and other financial 

assets. In the process, demand deposits tend to increase, which in 

turn raises money M2. 

It is argued that the trend is reversed when asset and stock prices 

falls. It means that it is the change in stock prices that actually 

causes changes in money M2, not the other way around. If money 

is not a causing factor, but rather is caused by changes in the 

stock market, obviously it is not a very helpful indicator. In other 

words, changes in money supply are simply the manifestation of 

changes that have already taken place in the stock market. Hence, 

M2 represents money supply. 

 

Prices of commodities and Stock Price  

Investors require a higher yield for the decreasing power of 

purchasing when price of commodities increases. As a result, the 

risk adjustment yield increases, so it negatively influences the 

stock returns. And at the same time, corporations increase their 

cash flow the increase in the price of commodities. In this case, 

companies’ nominal cash flow increases in the same proportion as 

inflation, stock can provide hedge effect for inflation. In other 

words, there is no decrease of return for inflation, and stock can 

use as a hedge for inflation. 

In the preceding studies, inflation which is stable and low- level is 

expected to show a positive relation between stock and inflation. 

However, Roll and Ross(1986) and Chen(1991) reported that 

stocks are not a hedge for inflation, because stock and inflation 

have a negative relation. In this study, the Consumer Product 

Index represents prices of commodities. 

 

Interest Rate and Stock Price  

According to the dividend evaluation model, when the interest 

rate increases, the stock price decreases due to the increase risk 

adjustment yield. The process is like this: when the interest rate 

increases, the expected return of investors increases, and as a 

result, stock price decreases, and vice versa. Meanwhile, in the 

case of bull market, companies have a fast turnover because of 

the fast correction of sales cash, which reacts by increasing 

money supply and causes decreasing interest and increasing stock 

price. In contrast, in the case of a bear market, even though the 

interest rate decreases, a decrease of investment demand causes a 

decrease of stock price. Thus, in this study, the 3-year AA- return 

of corporate bond represents the interest rate. 



Eun Ae Park /BESSH--2016/Full Paper Proceeding Vol No-76, Issue 3, 56-71 

 

 

    
 

International Conference on “Business Economics, Social Science & Humanities” BESSH-2016 

 

58 

Real Economy and Stock Price  

A company's stock prices may go up or down depending on 

whether investors think its industry is about to expand or shrink. 

For example, a company may be run well financially, but if the 

industry is declining, investors might question the company's 

capability to keep growing. In that case, the company's stock 

price may fall. Many industries expand and decrease in cycles. 

For example, house building declines when interest rates rise. The 

movement of an economy can be analyzed by various economic 

variables for production and demand, with the representative 

indicator being the Gross National Product (GNP). However, the 

GNP can be available only for a year to year or even quarter. 

Thus, it is difficult to judge the present economic situation or 

make a future economic prediction only with GNP. 

Therefore, for a swift grasp of economic trends, we should use 

variables which are issued monthly to understand the demand 

trend or production trend. 

 

International Market and Stock Price 

Under an open economy, a national economy has a close relation 

with the current balance, expert trend and exchange rate. 

Especially, the international market variables hold a very 

important role in countries which have large foreign portion of 

the whole economy such as Korea. Expected cash flow of 

companies, and as a result, the stock price would decrease, and 

vice-versa. In this paper, the Won per US dollar represents 

international market variables. 

 

TABLE 2-1 

THE MAIN HYPOTHESIS OF THE RELATIONSHIP BETWEEN THE KOREAN STOCK PRICE AND 

MACROECONOMIC VARIABLES 

 
Previous Studies  

A Domestic Research  

Jung and Chung (2002) investigated the long-run equilibrium 

relationship between stock prices and six macroeconomic 

variables, using Johansen’s co-integration analysis. In addition, 

using Hansen and Johansen (1993)’s recursive likelihood ratio 

test of the constant co-integration space, this study analyzed the 

stability of co-integrating vectors, i.e., the structural shift of the 

relationships between the macroeconomic variables. They found 

that the Korean market is co-integrated with six macroeconomic 

forces. However, the regime shift was found some time in 1987. 

Thus with the dummy variable for the structural changes, this 

study investigated the long-run relationship between stock prices 

and macroeconomic variables and showed that the signs of a co-

integrating vector were the same as the signs expected by the 

hypothesis. The stock prices were negatively related with the 

long-term interest rate, the oil prices and Korean won against the 

US dollars, and positively related with the inflation, the industrial 

production, and the money supply. 

 

An Overseas Research  

Lee(1992) employed a four-variable VAR system real stock 

returns, real interest rates, growth in industrial production, and 

rate of inflation with a constant and six lags for the postwar 

period from 1947 to 1987. His major findings were three. First, 

stock return appears Granger-causally prior and helps to explain a 

substantial fraction of the variance in real activity, which 

responds positively to shocks in stock returns. Second, with 

interest rates in the VAR system, stock returns explain little 

variation in inflation; however, interest rates explain a substantial 

fraction of the variation in inflation, with inflation responding 

negatively to shocks in real interest rates. Lastly, inflation 
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explains little variation in real activity, which responded 

negatively to shocks in inflation for the postwar period. He 

concluded that there was no causal linkage between stock returns 

and money supply growth, hence no causal relation between stock 

returns and inflation. One of the practical implications of his 

findings was that the negative correlation between stock returns 

and inflation observed for the post war period may not be a 

reliable relation for purposes of prediction. 

 

DATA AND RESEARCH METHOD  

Data and Analysis Period  

Data 

In this paper, we used KOSPI as a monthly data from Oct. 2000 

to Aug. 2015 for analyzing the relation between stock price and 

macroeconomic variables. We chose five variables(money 

supply, inflation, interest rate, industrial production, Won per US 

dollars) to consider variables which were used in the Chen, Roll 

and Ross(1986) study and in previous articles. We used the 

consumer price index (CPI), which was 100 in 2010, as 

representing inflation; M2 in billion won as representing money 

supply; the 3-year AA- return of corporate bond as representing 

the interest rate; industrial production(IP), which was 100 in 

2010, Data used in this paper was sourced from homepages for 

the Economic Statistics System, the Korea Energy Economics 

Institute, the Korea Maritime Institute. All data were converted to 

log value. 

 

Analysis Period 

This study from Oct. 2000 to Aug. 2015 is set by the sample 1. 

And because of the global financial crisis that is a large structural 

change point in Sep. 2008, we divided the whole period into two 

period, that is, from Oct. 2010 to Sep. 2008 is set by the sample 2 

and from Oct. 2008 to Aug. 2015 is set by the sample 3. Also this 

paper includes a purpose of check the effect of the global 

financial crisis in Korean stock market. 

 

Research Method  

Unit root test  

A unit root test tests whether a time series variable is non-

stationary using an autoregressive model. The most famous test is 

the Augmented Dickey-Fuller(ADF) test. Another test is the 

Phillips-Perron test. Both these tests use the existence of a unit 

root as the null hypothesis. The testing procedure for the ADF test 

is the same as for the Dickey-Fuller test but it is applied to the 

model. 

Where α is a constant, β the coefficient on a time trend and p the 

lag order of the autoregressive process. Imposing the constraints α 

= 0 and β = 0 corresponds to modeling a random walk and using 

the constraint β = 0 corresponds to modeling a random walk with 

a drift. By including lags of the order p the ADF formulation 

allows for higher-order autoregressive processes. This means that 

the lag length p has to be determined when applying the test. One 

possible approach is to test down from high orders and examine 

the t-values on coefficients. An alternative approach is to examine 

information criteria such as the Akaike information criterion, 

Bayesian information criterion or the Hannon Quinn criterion. 

The unit root test is then carried out under the null hypothesis γ = 

0 against the alternative hypothesis of γ < 0. Once a value for the 

test statistic is computed it can be compared to the 

relevant critical value for the Dickey-Fuller Test. If the test 

statistic is greater (in absolute value) than the critical value, then 

the null hypothesis of γ = 0 is rejected and no unit root is present. 

 

Johansen co-integration test  

Next, the step of testing co-integration needs to be implemented. 

Co-integration method has been developed by Granger as a new 

method in research of long term equilibrium relationships 

between variables. Then, this theory has been further developed 

with joint study made by Engle-Granger and relationships 

between long term equilibrium relationships and short term 

dynamic relationships. It became possible to reveal whether 

unstationary series in the level act together in the long term, 

thanks to Engel-Granger co-integration test developed by Engle 

and Granger and Johansen co-integration test developed by 

Johansen and Juselius (1990). 

Before analyzing the cointergration test, we need to determine the 

optimal lag lengths which can be selected by using the Akaike 

Information Criterion (AIC), Schwarz information Criterion (SC). 

The principle is that the decrease of the sum of squared residuals 

after adding lagged term is more than the increase of penalty 

term. Hence, the minimum value of AIC and SC is the optimal 

lag length of cointegration test. Generally, the optimal lag length 

is determined based on the AIC and SC, but if the values of AIC 

and SC are not the minimum values at the same time, we employ 

sequential modified LR test statistic (LR) to make the selection. 

And Hypothesis to be examined with Johansen cointegration test 

to be applied on the study has been presented below: 

 

: There is no cointegration relationship between variables. 

: There is cointegration relationship between variables. 

 

The Granger Causality test 

A time series X is said to Granger-cause Y if it can be shown, 

usually through a series of F-tests on lagged values of X (and 

with lagged values of Y also known), that those X values provide 
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statistically significant information about future values of Y. The 

test works by first doing a regression of ΔY on lagged values of 

ΔY. Once the appropriate lag interval for Y is proved significant 

(t-stat or p-value), subsequent regressions for lagged levels of ΔX 

are performed and added to the regression provided that they 1) 

are significant in and of themselves and 2) add explanatory power 

to the model. More than 1 lag level of a variable can be included 

in the regression model, provided it is statistically significant and 

provides explanatory power. The researcher is often looking for a 

clear story, such as X granger-causes Y but not the other way 

around. In the real world, often, difficult results are found such as 

neither granger-causes the other, or that each granger-causes the 

other. 

Furthermore, Granger causality does not imply true causality. If 

both X and Y are driven by a common third process, but with a 

different lag, there would be Granger causality. Yet, manipulation 

of one process would not change the other. 

Using the Granger-causality test, there are two regression analysis 

models to check to see what is causing between X and Y as 

follows and the results of the Granger causality test are shown in 

following the <table 3-1>. 

 

 

 

TABLE 3-1 

DECISION METHOD OF THE GRANGER CAUSALITY TEST 

 
 

The Vector Error Correction Method(VECM) 

It is quite possible for random walks to be related to each other so 

that a regression of one random walk on the other has a stationary 

error term. For example let and let 

be stationary. The simplest example is that . That 

is, let one random walk be the negative of the other – allowing for 

some error. Then the sum is simply a random error with no unit 

root or autocorrelation. If the combination of unit root variables is 

not unit root then there must be some relationship between them. 

This is if and only if statement. If you find co-integration then a 

relationship exists, if not it does not. Therefore if you are 

interested in establishing that a relationship exists between unit 

root variables, this is equivalent to establishing co-integration. 

That relationship is called the co-integrating vector, which for our  

 

 

 

example is since the sum is stationary. There is a way to write a 

system that captures all the relationships and avoids unit roots. 

Consider: 

 

 
This is called a vector error correction model. The error 

correction comes from the co-integrating relationship. The betas 

contain the co-integrating equation and the alphas the speeds of 

adjustment. If y and x are far from their equilibrium relationship, 

either y or x or both must change, the alphas let the data choose. 
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THE EMPIRICAL ANALYSIS RESULTS 

Basic Data Analysis 

 

TABLE 4-1 

BASIC DATA ANALYSIS OF MACROECONOMICS VARIABLES OF CLASSIFIED SAMPLES 
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Correlation Analysis 

In the whole period(sample 1), by the relation between KOSPI 

and the exchange rate, Won per United States Dollar has a 

negative correlation for KOSPI. For Korea, correlation of 

exchange rate and KOPSI has a negative correlation, which 

shows the Korean economy is highly dependent on exports. The 

LTR is known as having a negative correlation; it has a weak 

negative correlation with KOSPI, so its influence is not 

significant. CPI and IP have a strong positive correlation with 

KOSPI, which shows KOSPI can be a hedge role for inflation.  

 

KOSPI has also a strong positive correlation with M2.  

Next in the sample 2, it is almost same as the sample 1. Won per 

United States Dollar has a negative correlation for KOSPI and the 

LTR is known as having a negative correlation. CPI and IP have a 

strong positive correlation with KOSPI and KOSPI has also a 

strong positive correlation with M2.  

And in the sample 3, the results of correlation are the same as 

sample1 and 2 but the degree of correlation is weaker than other 

samples. 

 

TABLE 4-2 

THE CORRELATION ANALYSIS OF MACROECONOMICS VARIABLES OF CLASSIFIED SAMPLES 
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The result of Unit root test 

As the result of the ADF unit root test for variables in the sample 

1, the null hypothesis which unit root exists was not rejected for 

the raw data. After 1 st differencing, the null hypothesis which 

unit root exists was rejected, so we can say that variables are 

stationary. Therefore the variables in this paper flow in an I(1) 

process. In the sample 2, as the result of the ADF unit root test for 

variables, the null hypothesis which unit root exists was not 

rejected for the raw data except CPI. After 1 st differencing, the 

null hypothesis which unit root exists was rejected, so we can say 

that variables are stationary. Lastly in the sample 3, as the result 

of the ADF unit root test for variables, the null hypothesis which 

unit root exists was not rejected for the raw data except LTR and 

EXCH. After 1 st differencing, the null hypothesis which unit 

root exists was rejected, so we can say that variables are 

stationary. 

The result of the unit root test for variables in this empirical 

analysis is shown as follows. 

 

TABLE 4-3 

UNIT ROOT TEST OF CLASSIFIED SAMPLES 
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The result of the Granger Causality test  

For the result of the Granger causality test in the sample 1, 

KOSPI does granger-cause M2, CPI, LTR and IP. Especially 

there are two-way granger-causalities between LTR, IP and 

KOSPI. And EXCH does granger-cause KOSPI. Next, for the 

result of the Granger causality test in the sample 2, KOSPI does  

 

granger-cause M2, CPI, IP, EXCH and there are two-way 

granger-causalities between M2, EXCH and KOSPI. Lastly, for 

the result of the Granger causality test in the sample 3, KOSPI 

does granger-cause M2, LTR, IP and there is two-way grager-

causality between IP and KOSPI. 

 

TABLE 4-4 

THE GRANGER CAUSALITY TEST OF A CLASSIFIED SAMPLES 

 
Analysis Result of the VECM  

The result of the Johansen Co-integration test  

We can know that the variables used in this paper were I(1) series 

through a unit root test for all variables in this empirical analysis. 

In many previous researches, after Unit root test, VECM was 

estimated by converting a stable series for an unstable time series. 

However, this method overlooks the equilibrium relation which is 

long- term dynamic and stable between series. In other words, 

even though time series variables are not stable, co-integration 

exists between two variables if the linear relation is stable. If 

variables are differenced because they are unstable before 

verifying the existence of co-integration, in this process, long-

term information may be lost. If there is no co-integration 

between variables, VAR analysis should be done; otherwise 

VAR, including the long-term equilibrium section, is estimated 

through VECM. 

<Table 4-5> shows that there are 3 co-integration relations at 5% 

significant level at least in the sample 1. And there are 3 co-

integration relations at 5% significant level at least in the sample 

2. Lastly, there are 4 co-integration relations at 1% significant 

level at least in the sample 3. It means that there is long term 

relation between KOSPI and macroeconomic variables. The result 

of the Johansen test for variables in the sample 1,2 and 3 are as 

follows: 
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TABLE 4-5 

THE JOHANSEN COINTEGRATION TEST OF CLASSIFIED SAMPLES 

 

 

The Estimation of Long-run Equilibrium Relationship 

In the sample 1, KOSPI and Won per US dollar exchange rate 

have a negative long-term relation. The coefficient is -1379.283 

This shows that if the Won per US dollar exchange rate is 

increased, KOSPI will be decreased because foreign investors  

 

tend to withdraw their money from KOSPI. 

Consumer Price Index and KOSPI have a positive long-term 

relation. CPI is related to commodity price; generally commodity 

price has a negative long-term relation. This means that if 
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commodity price is increased, and investors required a higher rate 

to compensate for the purchasing power, then this causes an 

increase of the risk adjustment rate; as a result, the stock price 

falls. In this empirical analysis, a stock can be a hedge for 

inflation. Industrial Product Index and KOSPI have a positive 

long-term relation. The coefficient is 538.6434. It corresponds 

with many previous researches in which corporate production 

activity and stock price have a positive relation. M2 and KOSPI 

have a positive long-term relation. The coefficient is 838.4430. 

The long-term relations correspond with the main hypothesis 

except LTR and EXCH. In the sample 2, the result of the long-

term relations is same as sample 1. Lastly, in the sample 3, the 

long-term relations correspond with the main hypothesis except 

M2 and EXCH. 

 

TABLE 4-6 

LONG RUN EQUILIBRIUM RELATIONSHIP BETWEEN THE KOREAN STOCK PRICES AND MACROECONOMICS 

VARIABLES 

 
The Estimation of the VECM  

As we have seen in the unit root test, because VECM is more 

appropriate than VAR. This is why we analyze the relation  

 

between KOSPI and macroeconomic variables. The error 

correction model, shows the equilibrium between variables. 

 

TABLE 4-7 

THE RESULTS OF COEFFICIENT ESTIMATION OF VECM 

 

Sample 1 Sample 2 Sample 3 

Independent Variable D(KOSPI) D(KOSPI) D(KOSPI) 

CointEq1 

-0.067197 

[-1.51026]* 

0.044806 

[ 0.48336] 

-0.289202 

[-3.42599]*** 

CointEq2 

 

296.8891 

[ 1.10382] 

133.5765 

[ 0.51193] 

CointEq3 

  

-1168.148 

[-1.86316]** 

CointEq4 

   

D(KOSPI(-1)) 

0.303698 

[ 3.15218]*** 

0.201855 

[ 1.52497]* 

0.231321 

[ 1.53667]* 
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D(KOSPI(-2)) 

-0.070371 

[-0.76025] 

-0.074490 

[-0.55908] 

-0.077279 

[-0.56765] 

D(M2(-1)) 

-460.9405 

[-0.34946] 

-549.4411 

[-0.37780] 

-1754.316 

[-0.61083] 

D(M2(-2)) 

-2332.579 

[-1.72824]** 

-2372.341 

[-1.61869]* 

-7074.691 

[-2.40354]*** 

D(CPI(-1)) 

-271.4175 

[-0.17324] 

-1064.178 

[-0.58435] 

-104.7557 

[-0.03757] 

D(CPI(-2)) 

375.5507 

[ 0.21865] 

-3539.355 

[-1.68293]** 

1031.546 

[ 0.33397] 

D(LTR(-1)) 

-23.65670 

[-0.98356] 

4.598511 

[ 0.16655] 

-42.88403 

[-0.96609] 

D(LTR(-2)) 

-0.868356 

[-0.03559] 

19.90697 

[ 0.65642] 

58.26911 

[ 1.32917]* 

D(IP(-1)) 

97.66838 

[ 0.53257] 

355.6073 

[ 1.48103]* 

238.5838 

[ 0.70769] 

D(IP(-2)) 

-89.41244 

[-0.67244] 

235.4014 

[ 1.25904] 

-154.1355 

[-0.71104] 

D(EXCH(-1)) 

89.02298 

[ 0.31189] 

859.0687 

[ 2.05296] 

108.6370 

[ 0.22721] 

D(EXCH(-2)) 

53.06660 

[ 0.18498] 

95.95353 

[ 0.24279] 

413.5980 

[ 0.90963] 

C 

23.07067 

[ 1.81047]** 

42.06556 

[ 2.57225]** 

56.98800 

[ 2.21562]** 

R-squared 0.137362 0.262856 0.354177 

Adj. R-squared 0.050556 0.107667 0.190158 

KOSPI=The Korea Composite Stock Price Index, M2=Money Supply, CPI=Consumer price Index, LTR= 3-year AA- return of corporate bond 

represents the interest rate., IP=Industrial Prodect Index, EXCH=Exchange rate 

● * Critical Value 10%, ** Critical Value 5%, *** Critical Value 1% 

●  [t-statistics value] 

 

Prediction and Variance Decomposition  

Variance decomposition provides a different method of depicting 

the system dynamics. Variance decomposition decomposes 

variation in an endogenous variable into the component shocks to 

the endogenous variables in the VECM. The variance 

decomposition gives information about the relative importance of 

each random innovation to the variables in the VECM. 

When a certain variable has a power of influence, the portion is 

big or becoming increased; in contrast, when certain variables do 

not have a power of influence, the portion is small or becoming 

decreased. <Table 4-8> represents the variance portion of KOSPI 

forecasting error for each variable in VECM in the sample 1. 

After 10 periods, KOSPI explains 96% of its own variance, M2 

explains 2.08% of the KOSPI variance, then other variables have 

a very small influence on KOSPI. And <Table 4-9> represents the 

variance portion of KOSPI forecasting error for each variable in 

VECM in the sample 2. After 10 periods, KOSPI explains 82% of 

its own variance. M2 explains 6.28% of the KOSPI variance, 

LTR explains 7.31% of the KOSPI and EXCH explains 2.27% of 

the KOSPI variance, Then other variables have a very small 

influence on KOSPI. Lastly, <Table 4-10> represents the variance 

portion of KOSPI forecasting error for each variable in VECM in 

the sample 3. After 10 periods, KOSPI explains 72% of its own 

variance. EXCH explains 10.37 of the KOSPI variance, M2 

explains 8.39% of the KOSPI and LTR explains 7.64% of the 

KOSPI. Then other variables have a very small influence on 

KOSPI. 
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TABLE 4-8 

THE RESULT OF VARIANCE DECOMPOSITION OF THE WHOLE PERIOD 

 
 

 

 

Graph 4-1. The graph of Variance Decomposition of the whole period 
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TABLE 4-9 

THE RESULT OF VARIANCE DECOMPOSITION BEDORE THE GLOBAL FINANCIAL DEBACLE 

 

 
 Graph 4-2. The graph of Variance Decomposition before the Global Financial Debacle 
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TABLE 4-10 

THE RESULT OF VARIANCE DECOMPOSITION AFTER THE GLOBAL FINANCIAL DEBACLE 

 

 

 
GRAPH 4-3. The Graph of Variance Decomposition before the Global Financial Debacle 

 

As the result of the Variance Decomposition of KOSPI, the 

importance of macroeconomic variables are changed from M2 

and IP before the Global financial crisis to LTR and EXCH after 

the Global financial crisis. We can know that the relation between 

Korean stock market and macroeconomic variables are not fixed 

but changing. 

 

CONCLUSION 

The purpose of this study is to figure out the econometric relation 

between KOSPI and macroeconomic variables. Based on the 

results of this empirical study, we can conclude as follows: First, 

by the long-term equilibrium for KOSPI and macroeconomic 

variables using a co-integration vector we can know that KOSPI 

has a negative relation with EXCH in all of the samples, a 
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positive relation with LTR in the sample 1,2 but a negative 

relation in the sample 3, a positive relation with CPI and IP in all 

of the samples, a positive relation with M2 in the sample 1,2 but a 

negative relation in the sample 3,  

Second, through Granger Causality, in the sample 1, KOSPI does 

granger-cause M2, CPI, LTR and IP. Especially there are two-

way granger-causalities between LTR, IP and KOSPI. And 

EXCH does granger-cause KOSPI. Next, in the sample 2, KOSPI 

does granger-cause M2, CPI, IP, EXCH and there are two-way 

granger-causalities between M2, EXCH and KOSPI. Lastly, in 

the sample 3, KOSPI does granger-cause M2, LTR, IP and there 

is two-way grager-causality between IP and KOSPI. 

Third, as the result of the Johansen co-integration, there are long-

term relations between KOSPI and macroeconomic variables. 

And it is more important result that there exist more co-

integration relations after the Global financial crisis than before 

the Global financial crisis, that is, the correlations are stronger 

between variables. 

Fourth, as the result of the Variance Decomposition of KOSPI, 

the importance of macroeconomic variables are changed from M2 

and IP before the Global financial crisis to LTR and EXCH after 

the Global financial crisis. We can know that Korean capital 

market is more affected by foreign capital market after the Global 

financial crisis.  

There are many macroeconomic variables which are related to 

KOSPI. Thus, we left the finding that the more macroeconomic 

variables which are related to KOSPI, then the more precise the 

forecasting, for further study. 
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