
본 연구는 한 국가의 위험을 측정할 수 있는 주가지수, 국가 CDS 스프레드 그리고 

변동성지수 사이의 선·후행 관계를 살펴봄으로써 세 변수 간의 가격움직임에 어떤 

관계가 있는지 알아보고자 한다. 이를 위해 벡터자기회귀 모형에 기초를 둔 그랜저 

인과관계 검증, 충격반응분석 및 분산분해분석을 실시하였다. 특히, 2007년에 발생한 

미국 발 금융위기가 이러한 선·후행 관계에 미치는 영향에 초점을 두어 분석기간을 

3개의 구간으로 나누었다. 그 결과, 금융위기 기간인 2007년부터 2008년 동안에는 

위기 전기와 후기에 비해 상대적으로 선·후행 관계가 훨씬 강하게 나타났다. 이러한 

현상은 시장의 효율적 메커니즘이 제대로 작동하기 어려운 위기기간에는 정보의 

전이속도가 느림으로 인해, 또 체계적 위험과 관련된 정보의 전이가 위기기간에 

상당히 왕성하게 나타남으로 인해, 위 세 변수 간에 선·후행 관계가 위기기간 동안에 

더 두드러지게 관찰된 것이라고 해석할 수 있다. 즉, 비효율적 시장에서는 정보가 

시장가격에 신속하게 반영되지 못하므로 특정변수가 다른 변수에 대해 예측력을 

가지게 된다. 반면, 시장이 효율적이라면 정보가 거의 동시에 모든 시장에 반영되므로 

세 변수 간의 이러한 선·후행 관계는 관찰되지 않을 것이다. 본 논문에서는 이 세 

변수 간의 선·후행 관계를 한국시장과 일본시장을 대상으로 분석하였고, 두 시장에서 

유사한 결과가 나타남을 발견하였다.

․ ․ 
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<Table 1> Unit root test

Table 1 shows the results of unit root test that is for testing stationarity. The figures in 

parenthesis represent p-values. For this testing, we set up the null hypothesis that each time 

series have unit root. If the null hypothesis is rejected in each case, it is concluded that the 

time-series are stationary.

Panel A : ADF Test

Korea market Japan market
Level 1st Difference Level 1st Difference

Stock index
-1.3051 -42.7196 -1.5293 -32.6025

( 0.6293) (0.0000) ( 0.5186) (0.0000)

Volatility index
-3.3132 -9.0714 -2.6235 -30.9432

(0.0145) (0.0000) ( 0.0883) (0.0000)

5Y CDS
-1.9718 -8.9150 -1.7953 -8.4243

( 0.2996) (0.0000) ( 0.3832) (0.0000)

Panel B : Philips Perron Test

Korea market Japan market
Level 1st Difference Level 1st Difference

Stock index
-1.3045 -42.7139 -1.5191 -44.4711

( 0.6296) (0.0000) ( 0.5239) (0.0001)

Volatility index
-3.3836 -51.5315 -3.0404 -51.4742

( 0.0117) (0.0001) ( 0.0315) (0.0001)

5Y CDS
-2.3466 -30.2811 -1.0936 -40.2823

(0.1575) (0.0000) ( 0.7205) (0.0000)

<Table 2> . 

, , CDS 

0.06%, -0.03%, -0.02bps 0%, 

0%, 0.04bps . 

1.55%, 1.8%, 8.85bps 1.58%, 1.94%, 

1.71bps CDS 5

. , 

2.01%, 2.93%, 15.24bps , 

2.18%, 2.73%, 1.42bps CDS 11

. CDS 
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 ln  (%) (bps)

Entire sample period 

mean 0.0000 0.00 0.04

stdev 0.0158 1.94 1.71

max 0.1136 17.67 28.14

min -0.1126 -14.15 -17.59

Before financial crisis

(Before the year 2006)

mean 0.0007 -0.01 -0.02

stdev 0.0114 1.30 0.44

max 0.0326 15.77 2.67

min -0.0569 -14.15 -2.46

During financial crisis mean -0.0013 0.06 0.08

, 137bps, -147bps , 13.12bps, -17.58bps

. 

CDS 

28.14bps , CDS 

.        

<Table 2> Summary statistics

Table 2 shows the summary statistics of stock index, sovereign CDS spread and volatility index. 

It is analyzed for three sub-sample periods based on financial crisis. 

Panel A : Korean market

 ln  (%) (bps)

Entire sample period 

mean 0.0006 -0.03 -0.02

stdev 0.0155 1.80 8.85

max 0.1128 23.00 137.00

min -0.1117 -13.92 -147.11

Before financial crisis

(Before the year 2006)

mean 0.0009 -0.04 -0.07

stdev 0.0135 1.08 2.62

max 0.0488 7.48 30.04

min -0.0590 -3.69 -16.43

During financial crisis

(Between the year 2007 

and 2008)

mean 0.0000 0.03 0.36

stdev 0.0201 2.93 15.24

max 0.1128 23.00 137.00

min -0.1117 -13.92 -147.11

After financial crisis 

(After the year 2009)

mean 0.0009 -0.07 -0.33

stdev 0.0134 1.35 8.12

max 0.0421 8.49 40.26

min -0.0622 -3.89 -30.03

Panel B : Japanese market
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(Between the year 2007 

and 2008)

stdev 0.0218 2.73 1.42

max 0.1136 17.67 13.12

min -0.1126 -10.78 -17.59

After financial crisis (After 

the year 2009)

mean 0.0001 -0.06 0.15

stdev 0.0158 1.95 3.23

max 0.0591 9.99 28.14

min -0.0525 -7.08 -15.82

2. 연구 모형 

·

.

   



 ∙ln    




  ∙  





 ∙    

        (1)

 ln    



 ∙ln    




  ∙  





 ∙     

       (2)

   



 ∙ln    




  ∙  





 ∙     

       (3)

∆ t CDS , ∆ ln  t

, ∆ t

 t . 

AIC(Akaike 

Information Criterion), SC(Schwarz Information Criterion) HQ(Hnnan-Quinn 

Information Criterion) . SC HQ 

, AIC 

.
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3. 분석방법론

, 

, , 

.

. 

·

. A B

A B . 

Wald F . 

· , 

.

, F , 

, VAR(p) 0 , 

F- .

  

   

   
                                 (4)

,  0

,  , T , p

.

Wald . m*
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. CDS 

1 , (1) 
 (5)

. , CDS 

. 

  
    

          (5)

CDS 2

(2) 
 (6) .

  
    

                            (6)

 3 , (2)

 
 (7) .

  
    

          (7)

, 4

(3) 
 .

  
    

          (8)

CDS 5 (1)

 
 .

  
    

          (9)

CDS 

6 (3) 


. 
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  
    

         (10)

. , 

( )

. . AR(Autoregressive) 

MA(Moving Average) .

   ∙    ∙      ∙           (11)

 

 


′
  

. , 

,  i j t j

(  ) t+s i

(    ) . s 


′
  

. t

,      

, 

. 

. , 
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. 

. (11)    t

(12) (13) . 

     ∙     ∙       ∙                             (12)

       ∙     ∙                       (13)

 (12) (13) p (14) .

            
  ∙     ∙         ∙   

                                 (14)

 





  
  
  





, ln   p

ln            . 

. 

 ln           
   

     
 

 
     

 

               (15)

      
     

   
     

 

 
     

 

                (16)

       
     

   
     

 

 
     

 

                 (17)
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1. 백터자기회귀모형 분석 결과
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, 2008
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2008 , 

. 2007 , 

2008
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. , 

2007 2008 , 

(2006 ) (2009 )
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<Table 3> <Table 4>

. Panel A

, Panel  B, C, D , 

. <Table 3>

, 2 6 CDS 

, ⋅
. <Table 4> 1% 

1, 3, 4, 6 . , CDS 

, 
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 ln  

   ln   ln 

Chi-Square 69.36 61.09 24.76 188.54 24.88 230.24

P-Value < .0001 < .0001 0.0017 < .0001 0.0016 < .0001

 ln  

   ln   ln 

Chi-Square 2.83 3.09 4.48 4.25 21.53 6.84

P-Value 0.0925 0.0786 0.0343 0.0392 < .0001 0.0089

 ln  

   ln   ln 

Chi-Square 43.16 42.62 21.04 91.96 25 142.13

P-Value < .0001 < .0001 0.0008 < .0001 0.0001 < .0001

<Table 3> Results of Granger-causality test in the Korean market

Table 3 shows the results of Granger-Causality Test in the Korean market. It is analyzed for 

three sub-sample periods based on financial crisis. The first row in each panel represents 

outcome variables and the second shows causal variables.

Panel A : Entire sample period 

Panel B : Before financial crisis(Before the year 2006)

Panel C : During financial crisis(Between the year 2007 and 2008)

Panel D : After financial crisis(After the year 2009)

 ln  

   ln   ln 

Chi-Square 7.37 3.22 0.86 0.5 5.85 19.46

P-Value 0.0066 0.0727 0.3534 0.4791 0.0241 < .0001

<Table 4> Results of Granger-causality test in the Japanese market

Table 4 shows the results of Granger-Causality Test in the Japanese market. It is analyzed for 

three sub-sample periods based on financial crisis. The first row in each panel represents 

outcome variables and the second shows causal variables.

Panel A : Entire sample period 

 ln  

   ln   ln 

Chi-Square 21.78 5.38 33.38 19.18 32.29 5.75

P-Value 0.0002 0.2502 < .0001 0.0007 < .0001 0.2183
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Panel B : Before financial crisis(Before the year 2006)

 ln  

   ln   ln 

Chi-Square 5.39 3.34 2.68 0.55 2.66 0.19

P-Value 0.0677 0.1886 0.2624 0.7583 0.2643 0.9072

Panel C : During financial crisis(Between the year 2007 and 2008)

 ln  

   ln   ln 

Chi-Square 17.57 12.29 39.27 42.43 33.08 20.55

P-Value 0.0015 0.0153 < .0001 < .0001 < .0001 0.0004

Panel D : After financial crisis(After the year 2009)

 ln  

   ln   ln 

Chi-Square 0.01 1.02 0.05 2.38 7.78 0

P-Value 0.9298 0.3117 0.8222 0.1228 0.0053 0.9704

 . , 

1% 

CDS , 5% 

CDS 

. 1% 3 5

. , 5% 

CDS 1

. , 2007 2008 1% 

6 . 

, 

1% 1 , CDS 

. , 

CDS 2 5% 

, 1% 

. 
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<Table 5> . 

Panel A 8 . 

,  ln ,  1 3

1% 5% (+) , 5 8

1% (-) .  1 4

1% (-) , 8 5% 

(+) .  ,  ln 2

1% , 4, 5 5% (+)

,  1 3 1% 4

5% (-) . 

,  ln 1 4

,  1 2 1% 

(+) , 7 8 (-) . 

, 

.   

·

Panel B , Panel C Panel D

. 

, 1 , 5

5). ,  ln
, , 

 1 (+) . 

 1 3 1% 5% 

(+) ,  1 4 1% 

(-) .  ,  ln

5) , , SC 1,4,0

, HQ 1,5,1 . 
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1 5% (+) , 

 1 (-) . 

 ln 2 4 1% 5% 

(+) ,  1 3 1% 

(-) .  , 

1 , 

 ln  1 5% 1% 

.  ln 1 4

,  1 2

1% 5% (+) . 

<Table 6> . 

Panel A 4 .  ln
,  1 3 1% , 4

5% (+) .  1

5% (-) .  , 

 ln 2 (+) , 4 (-)

,  1, 2, 3 1% , 4

5% (-) . 

,  2 3

,  ln 1 2 (-)

.   

, 2 , 4 , 

1

6). ,  ln , 

1 5% , 

6) , , SC 1,4,0

, HQ 2,4,1 . 
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. 

 3 4 5% 1% (+)

,  1 5% (-)

.  ,  1, 2

(-)

.  ln 4 (+)

,  1, 3, 4 5% (-)

.  , 

 1, 2 ,  ln 1

.  ln 1 2

(-) .   

. , 

2007 2008 CDS 

7). , 

CDS , 

. CDS 

․ . 

(2009)

, 

.     

7) 

. 

. 

5% 10% 

. 

, 

. 

.
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2. 충격반응분석 결과

<Figure 1>

. ,  ln ,  , 

(+)  ln 

2, 3 ,  5 . 

 ln  (-) 5

, <Table 5>

, (-)

. ,  ln 

(-) 8), 3 . 

  ln  (+) (-)

.   ln 

(+) (-) . 

CDS 

. 

, 

. 

8) CDS 

(-) , <Table 5>

CDS (+)

. 

(-) (+)

. , (+) , (-)

, . 



한국과 일본 시장에서 주가지수, 국가 CDS 스프레드 및 변동성지수 간의 선·후행 관계 29

<Figure 1> Results of impulse response analysis during entire sample period in 

Korean and Japanese markets 

Figure 1 shows the results of impulse response analysis among stock index, sovereign CDS 

spread and volatility index. Each graph represents 95% confidence intervals during entire 

sample period (from January 2003 to August 2010). To be specific, each figure in the first, 

second, third rows shows impulse response of stock index, volatility index and sovereign CDS 

spread, respectively. X-axis of each graph indicates how may days have been passed on after 

the impulse reached. The symbol of STOCK, VOL and CDS stands for the change of logged 

stock index, volatility index and sovereign CDS spread, respectively. The nine graphs on the left 

side are for the Korean market and the other nine graphs on the right side are for the Japanese 

market.
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<Figure 2>

. , 

. , 

 ln (+) 4 , <Table 4>

3

.   ln (-) 6

, CDS 

.    ln  

  ln  

(+) (-) , 

. 
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. 

. 

<Figure 2> Results of impulse response analysis during financial crisis period

 in Korean and Japanese markets 

Figure 2 shows the results of impulse response analysis among stock index, sovereign CDS 

spread and volatility index. Each graph represents 95% confidence intervals during the financial 

crisis period (between the year 2007 and 2008). To be specific, each figure in th first, second, 

third row shows impulse response of stock index, volatility index and sovereign CDS spread, 

respectively. X-axis of each graph indicates how may days have been passed on after the 

impulse reached. The symbol of STOCK, VOL and CDS stands for the change of logged stock 

index, volatility index and sovereign CDS spread, respectively. The nine graphs on the left side 

are for the Korean market and the other nine graphs on the right side are for the Japanese 

market.
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3. 분산분해분석 결과

. <Table 7> <Table 8>

. Panel A , Panel B

. <Table 7>

.  ln   ln
10%   ln 8% 

.  ,  ln 

40% ,   11% 

.  ,  ln 

27% ,  

21% . , 
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

 ln 9). 

<Table 8> . 

 ln   ln 3% 

,    ln 3% . 

 ,  ln  60% 

,   4% . 

 ,  ln 

30% ,   4% 

. , 

10). 

, 

. , 

2007 2008

. 

(Hou, 2007), 

9) 

.  ln
1.5% ,   ln

44%,  49% . ,  ln 
6%, 34% .  

10)  ln
0.6% ,   ln 9%, 

53% . ,  ln 
14% .  
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Abstract 

  This study investigates the lead-lag relationships among stock index, 

sovereign CDS spread, and volatility index in Korean and Japanese 

markets. The methodologies we used for clarifying the links among 

variables include Granger-causality test, the impulse response analysis 

and the variance decomposition analysis based on vector autoregressive 

model. In order to expand the research scope and overcome the 

limitation of previous researches that have focused on the lead-lag 

linkages only in the ordinary economic environment, our research takes 

into consideration the distinctive role of financial crisis by splitting the 

aggregate time horizon into three sub-periods. Our main finding is that 

lead-lag relationships are more pronounced during financial crisis. The 

presumable reason would be the speed of transmitting information as 

well as the market inefficiency during the crisis. Put it differently, in 

inefficient markets where it is hard for any information to be reflected 

as fast as possible, one variable can have a predictive power for another 

variable. On the contrary, any lead-lag relationship between those three 

variables is not found in efficient markets where it is allowed for any 

news to be simultaneously transmitted to every markets. The empirical 

results exhibit the consistency of links among three variables both in the 

Korean and Japanese markets.

※ Key words: lead-lag relationships, Granger-causality test, impulse response 

analysis, variance decomposition analysis
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