
본 연구는 국제주식시장의 통합 및 동조화현상을 확인하고 요인분석을 이용해 

국제주식시장에서 초과 수익률의 글로벌 위험요인이 몇 개인지를 확인하였다. 이를 

바탕으로 그 위험요인이 무엇인지를 식별하였다. 

전세계 24개 인덱스의 초과 수익률을 이용하여 분석한 결과 국가별 주식시장의 통합 

및 동조화 현상이 뚜렷하고 그 정도가 지속적으로 높아져 왔음을 확인하였다. 특히 

2000년 이후 국가별 주식시장의 움직임은 최대 78%까지 글로벌 위험요인에 의한 

것으로 확인하였다. 본 연구는 팩터 수를 제시하기 위해 Bai and Ng(2002)의 

방법론과 새로운 방법론을 이용하였다. 후자의 방법론을 이용하는 경우 글로벌 

위험요인은 3개로 분석되었다. 또한 요인분석을 통해 얻어진 팩터 스코어가 세계 

거시경제 변수와 매우 밀접한 관련을 갖고 있음을 확인하였다. 첫 번째 요인은 기존 

문헌에서와 같이 글로벌 시장요인인 것으로 확인되었다. 두 번째 요인과 세 번째 

요인은 실물시장(global real economy) 측면의 글로벌 거시경제변수와 금융시장(global 

financial market) 측면의 글로벌 거시경제변수와 높은 연관성을 가지고 있고 적절한 

추적포트폴리오(tracking portfolio)를 구성해 거래가능 위험요인(tradable risk factors)을 

이용하는 경우 Hansen-Jagannathan 거리(Hansen-Jagannathan Distance)로 측정한 

가격오차(pricing error)가 0을 기각하지 못하는 것으로 나타났다. 

국문 색인어: 국제자산가격결정모형, 국제주식시장 

한국연구재단 분류 연구분야 코드: B050702, B050704

* (kim.soonho80@gmail.com, soonhokim@nps.or.kr)

: 2013. 12. 10, : 2014. 01. 29, : 2014. 02. 10



110 보험금융연구 제25권 제1호

30

. 

. 

(investment 

opportunity set)

. 

. 

. 

.

(International CAPM)

(International Arbitrage Pricing Theory) . 

(International CAPM) (local market 

factor) (global market factor)

, (missing factor)

(misspecification) . 

(factor identification) . 

, Fama and French SMB, HML SMB HML(Griffin, 2002) 

.
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(International Arbitrage Pricing Theory) 

.

1. 

2. 

3. 

. , 

. 2000

78% . , 

3 . Bai and Ng(2002)

. , 

. 

(global real 

economy) (global financial market) 

. Campbell and 

Shiller(1988) Chen and Zhao(2009)

(discount rate news) (cash flow news)

. 

 . 2

3 . 4

5 . 

6 . 
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Ross(1976)

. 

. 

Roll and Ross(1980) 3~4 . 

(50%) . Brown and 

Weinstein(1983) 3 . 

. Cho(1984)

5~6 . Trzcinka(1986)

APT

. Brown(1989) k 1)

Trzcinka(1986) . Conway and 

Reinganum(1988) (goodness-of-fit) 

1 . Connor and Korajczyk(1993)

APT 1~6 . 

Cho, Eun and Senbet(1986)

Roll and Ross(1980) (International Arbitrage 

Pricing Theory) 3~4

1~5

.

1) “economy where there are in fact k “equally important” priced factors”.
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. Connor and Korajczyk(1993)

1~6 . Brown and 

Weinstein(1983)

Brown and Weinstein(1983)

.

Bai and Ng(2002)

(idiosyncratic risk) . Bai and 

Ng(2002) (consistency)

. 

(asset pricing theory) . 

Bai and Ng(2002) , 

(idiosyncratic risk) (pricing)

. 

(Arbitrage Pricing Theroy) . 

(idiosyncratic risk) (pricing)

(misspecification) . 

Bai and Ng(2002)

.
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1. Bai and Ng(2002)의 팩터 수 결정

Bai and Ng(2002) (approximate factor model)

. Bai and 

Ng(2002) . 

  ′   

 (i=1,...,N, t=1,...,T) (observed data)  

(common factors),  (factor loadings),   (idiosyncratic 

component) .    (generating 

process) .  

 .

 arg min ≤ ≤     

,    
 




  



   
′ ,  (penalty 

function) .   (overfitting)

. BIC   log AIC

   . Bai and Ng(2002) AIC BIC 

(consistent) . Bai and Ng(2002)

 (consistency)  . →∞

 → min →∞
 → . 

Bai and Ng(2002) 6

. 



국제주식시장 수익률 위험요인에 관한 연구 115

      log 
      log 
     log  
   log    log 
   log    log 
   log   log  

,   
 




  



   
 ,   min  

. 

 

2. 자산고유위험을 이용한 팩터 수 결정

Cochrane(2005)

(idiosyncratic risk) (pricing) . 

. 

. (Levy, 1978; Merton, 1987) 

. (Goyal and Santa-Clara, 

2001; Heaton and Lucas, 1997, 2000; Vissing-JØrgensen and Moskowitz, 2001)

. 

. 
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(idiosyncratic risk) (pricing)

. (Arbitrage Pricing 

Theroy)

(pricing)

(misspecification) . 

. 

( = ⨯ )

( )

, Fama-MacBeth 

(pricing) . 2

2

. (return generating process)

2 2

. 3

3 . 

. 

. 

, 

. 
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    

. 

. K-

R N⨯T B N⨯K .  (K⨯T)

K  N⨯T . N T

. 

 (=std()), 

.

    

,   N⨯1  K⨯1,   N⨯1 . 

   .

k =1 R .

   

  N⨯1  1⨯T .  N⨯T

idiosyncratic . Fama-MacBeth  

t- . 

 



, t=1,...,T

  ′  ′ ,   
   . 
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Country Index Return STD Max Min Period

Austria ATX 0.69 6.94 18.9 -27.82
1990:01~

2009:12

Botswana BGSMDC 1.74 4.58 32.49 -10.11
1990:01~

2009:12

France CAC 0.63 5.72 13.41 -17.49
1990:01~

2009:12

Sri Lanka CSEALL 1.73 8.14 36.3 -16.82
1990:01~

2009:12

Germany DAX 0.71 6.42 21.38 -25.42
1990:01~

2009:12

Malaysia FBMKLCI 0.84 7.7 34.49 -24.46
1990:01~

2009:12

t-value    

k=1 





 (pricing) . k=2 



 t-test    

.    

(common component)  




 . 

 24 , 1990 2009 20

. French 

1 Treasury bill . 

IMF International Financial Statistics

. < 1> 24 .

<표 1> 기초통계량
( : %)
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Finland HEX25 1.01 7.84 30.81 -20.91
1990:01~

2009:12

Spain IBEX 1.02 6.26 17.11 -21.24
1990:01~

2009:12

Chile IPSA 1.81 6.46 20.77 -29.86
1990:01~

2009:12

Ireland ISEQ 0.52 5.94 19.63 -20.71
1990:01~

2009:12

Indonesia JCI 1.4 8.77 28.58 -31.48
1990:01~

2009:12

Jamaica JMSMX 1.91 8.53 44.72 -16.15
1990:01~

2009:12

Denmark KFX 0.76 5.55 20.76 -18.78
1990:01~

2009:12

Korea KOSPI 0.69 9.19 50.77 -27.24
1990:01~

2009:12

Philippines PCOMP 0.92 8.84 39.33 -27.08
1990:01~

2009:12

Mauritius SEMDEX 1.46 5.15 17.99 -18.5
1990:01~

2009:12

India SENSEX 1.79 9.23 42 -23.82
1990:01~

2009:12

Thailand SET 0.63 9.74 32.89 -30.07
1990:01~

2009:12

Switzerland SMI 0.8 4.98 13.97 -18.93
1990:01~

2009:12

Canada SPTSX 0.7 4.48 12.08 -20.11
1990:01~

2009:12

US SPX 0.75 4.33 11.42 -16.79
1990:01~

2009:12

Japan TPX -0.25 5.83 18.15 -20.42
1990:01~

2009:12

UK UKX 0.68 4.25 11.5 -12.83
1990:01~

2009:12

Turkey XU100 4.25 15.6 79.79 -39.03
1990:01~

2009:12

: Bloomberg.
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( : %)

Country Lead Lag

Austria 17.39 39.13

Botswana 4.35 39.13

France 30.44 4.35

Sri Lanka 4.35 73.91

Germany 17.39 26.09

Malaysia 17.39 8.70

1. 국제주식시장 동조화

24 24

23

0.86 2). (comovement)

. 

(comovement)

. 

. 

< 2> -

. -

. 

. 23 47.83%

. 

0.00% . 

<표 2> 그랜저 인과관계를 이용한 리드-래그 구조

2) .
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Finland 21.74 0.00

Spain 34.78 17.39

Chile 4.35 4.35

Ireland 43.48 0.00

Indonesia 8.70 60.87

Jamaica 8.70 8.70

Denmark 13.04 43.48

Korea 17.39 8.70

Philippines 21.74 13.04

Mauritius 4.35 26.09

India 4.35 21.74

Thailand 13.04 0.00

Switzerland 26.09 8.70

Canada 26.09 4.35

US 47.83 0.00

Japan 17.39 8.70

UK 26.09 4.35

Turkey 4.35 13.04

: 2 VAR(1) . 

< 1> Pukthuanthong and Roll(2009) 24

.  Pukthuanthong and Roll(2009)

(eigenvalue)

. 3 3

. 

3 Pukthuanthong and 

Roll(2009) 3

3

(factors scores) . 
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: RSQ AVG 24 3 , EIGEN
3 , 36 .

< 1> Pukthuanthong and Roll(2009) (EIGEN, 

) . 

(RSQ AVG, ) 

. 

(level) 2000 20% 2008

. 2000

78% . 

. 

<그림 1> 글로벌 통합지표의 시계열 추이

2. 위험 요인의 수 

Bai and Ng(2002)

. 
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.

< 2> Bai and Ng(2002)

3). 3 PC1, PC2, PC3

. 24 (latent factor)

. Bai and Ng(2002) PC1, PC2, PC3

(latent factor) . 3

IC1, IC2, IC3 IC1, IC2 8

IC1, IC2

IC3 . 

IC PC

. 

Bai and Ng(2002) 

(pricing)

. 

< 3> 3 2 . A

1

t-value 4.421

. 1

. 

1 2 . 2

t-value 2.736 . 3

1.323 . 3

3) Serena Ng (http://www.columbia.edu/~sn2294) MATLAB 

.
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3

. 

0.281, 0.184, 0.087, 0.093 , t-value 4.421, 2.736, 1.323, 

1.184 . 

.

30

. 1

t-value 3.884 2 1.996, 3

1.081 3 . 

<그림 2> Bai and Ng(2002)의 방법론을 이용한 요인 수의 추정
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절편 요인1 요인2 요인3 요인4 자산고유위험

Panel A: 

-0.007 -0.004 0.281

(-1.862) (-0.050) (4.421)

[0.968] [0.520] [0.000]

0.000 0.014 0.288 0.184

(-0.005) (0.172) (4.355) (2.736)

[0.502] [0.432] [0.000] [0.003]

0.007 -0.025 0.279 0.119 0.087

(2.039) (-0.322) (4.261) (1.646) (1.323)

[0.021] [0.626] [0.000] [0.051] [0.094]

0.006 -0.002 0.279 0.125 0.044 0.093

(1.625) (-0.021) (4.063) (1.800) (0.569) (1.184)

[0.053] [0.508] [0.000] [0.037] [0.285] [0.119]

Panel B: 30

-0.006 0.066 0.232

(-1.663) (0.729) (3.884)

[0.951] [0.234] 0.000

0.003 0.021 0.289 0.133

(0.901) (0.249) (4.419) (1.996)

[0.184] [0.402] [0.000] [0.024]

<표 3> 자산고유위험 제약을 이용한 요인 수의 추정



126 보험금융연구 제25권 제1호

0.006 0.018 0.283 0.046 0.070

(1.694) (0.212) (4.296) (0.647) (1.081)

[0.046] [0.416] [0.000] [0.259] [0.141]

0.006 0.003 0.298 0.064 -0.014 0.069

(1.858) (0.039) (4.344) (0.915) (-0.191) (0.980)

[0.032] [0.485] [0.000] [0.181] [0.576] [0.164]

: Fama-MacBeth , t-value p-value .

3. 위험 요인의 식별

3 3

. 

. Harvey, Solnik, Zhou(1994)

. 

. 

. 

< 4> Pearson 0.892

1% . Kendall Spearman

1% 0.779 0.911

.

Merton(1973) . Merton(1973)

(investment opportunity set) (state variable)

. Merton(1973) (state 
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variable)

. Merton(1973) (state 

variable) (investment opportunity set)

4)

. Campbell and Shiller(1988)

(cash flow news) (discount rate news)

. 

. Chen, Roll and Ross(1986)

(industrial production growth rate), , 

( ), , . 

(global industrial production growth rate), 

(global GDP growth   rate), (energy price change), 

(non-energy commodity price change) . 

(SDR interest rate)

. 

5) .

< 4> (global industrial production growth rate)

–0.40, 0.388

10% . 

. SDR 

0.559 5% 

. 

4) 

(time-varying) .

5) Friedman, M.(1963), “Inflation is always and everywhere a monetary phenomenon”.
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1 2 3

Panel A: Pearson 

0.892*** 0.208 -0.413*

GDP -0.115 -0.145 0.272

-0.156 -0.400* 0.388*

-0.049 0.199 0.341

SDR -0.159 0.238 0.559**

0.361 -0.087 -0.21

0.156 0.365 -0.641***

Panel B: Kendall 

0.779*** 0.179 -0.316*

GDP 0.032 -0.021 0.032

-0.074 -0.295* 0.116

-0.095 -0.168 0.411**

SDR -0.168 -0.074 0.358**

0.168 0.074 -0.168

0.137 0.337** -0.453***

Panel C: Spearman 

0.911*** 0.214 -0.37

GDP 0.054 -0.03 0.071

-0.077 -0.403* 0.191

-0.11 -0.186 0.543**

SDR -0.221 -0.033 0.465**

0.217 0.107 -0.257

0.165 0.511** -0.636***

: *, **, *** 10%, 5%, 1% .
: International Financial Statistics(IFS) of the International Monetary Fund(IMF). 

<표 4> 상관계수

. (non-energy commodity price change) 

-0.641 1% .
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(1) (2) (3)

-0.004 -0.001 -0.004

(-1.062) (-0.405) (-1.169)

0.013 0.016 0.011

(2.448) (2.99) (2.32)

0.038 0.061

(1.305) (1.98)

SDR 
0.022 0.02 0.023

(4.154) (3.924) (4.558)

0.011 0.013

(1.66) (2.047)

: t-value .

<표 5> Fama-MacBeth 회귀분석결과

< 5> < 4>

Fama-MacBeth . 

, , SDR 

, (non-energy commodity price change) . 

2.448 t-value < 5> . SDR 

4.154 t-value < 5> . 

1.98 t-value

. 1.66

2.047 t-value .

Bai and Ng(2006) (observed factors) (latent factors)

6) . Bai and Ng(2006)

6) Serena Ng (http://www.columbia.edu/~sn2294) MATLAB 

.
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. 

  ′   
 j (observed factor) 

(latent factor) . Bai and Ng(2006)   ′
. Bai and Ng(2006) 

′ 
  (latent factor)

.

Bai and Ng(2006) 
′   

4 .

𝓐  
  



       

 


    
, ′. 



 (=0.025)

. 
′    1 .


 ,  k 0   , 

 . 






 




 







   (latent factor) . 

   (latent factor) .
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< 6> < 4> < 5>

Bai and Ng(2006) (observed factors)

(latent factors) . A

3

. 𝓐 0.01 3

(latent factors) . < 4>

. 
 0.98 (latent factors)

F-test  . 

, SDR , 

B~ E . B 

C~ E

Lamont(2001) Vassalou(2003) (tracking 

portfolio)  . B

𝓐 1

. 
  

. C D, E

(base assets) 5 , 6 Size-BM

, 5 7) E 𝓐 

0.54, SDR 0.48, 0.45

  ′ 
 0.5

, SDR , 

(latent factors) . C~ E

(base assets)

. 3 (latent variables)

7) Kenneth French .
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𝓐 
   

Panel A

0.01 0.98
3282.05

(0.00)
0.02

Panel B: Raw macro variable

0.85 0.02
1.39

(0.25)
56.88

SDR 0.91 0.06
4.88

(0.00)
16.18

0.77 0.08
6.48

(0.00)
12.18

Panel C: (US 5 industry)

0.79 0.09
8.25

(0.00)
9.58

SDR 0.93 0.03
2.78

(0.04)
28.39

0.61 0.36
44.26

(0.00)
1.79

Panel D: (US 6 Size-BM)

0.83 0.13
12.27

(0.00)
6.44

SDR 0.83 0.14
12.53

(0.00)
6.31

0.66 0.36
44.95

(0.00)
1.76

Panel E: (World 5 industry)

0.54 0.53
87.47

(0.00)
0.90

SDR 0.48 0.52
85.85

(0.00)
0.92

0.45 0.59
114.83

(0.00)
0.69

<표 6> Bai and Ng(2006) 방법론을 이용한 글로벌 거시경제변수 측정

24 C D

(base assets)

E

.
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< 7> Hansen-Jagannathan (Hansen-Jagannathan distance, Hansen and 

Jagannathan, 1997)

. Bai and Ng(2006)

(observed factors) (latent factors)

Hansen-Jagannathan 

. , HJ

(maximum pricing error)

(implied stochastic discount factors)

(true stochastic discount factors) HJ-distance 0

(pricing error) 

. HJ-distance Hansen and Jagannathan(1997)

empirical p-value Jagannathan and Wang(1996)

.

     ′   

,       ,     ′ ,   ′,   is a ×

,  (weighting matrix)  ′  .

< 6>

HJ-distance 0.464 empirical p-value

. , SDR , 

HJ-distance 0.459, 0.416, 0.405

(pricing error)

. < 6> Vassalou(2003) 3

(base assets) 3 (tracking)

(tradable) HJ-distance . 

5 , 6 size-bm , 
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글로벌 
시장수익률

+세계
산업생산증가율

+SDR 
이자율

+상품가격
변화율

Raw macro   

variable

0.464 0.459 0.416 0.405

[0.000] [0.001] [0.018] [0.055]

(US 5 industry)

0.464 0.399 0.378 0.368

[0.000] [0.057] [0.240] [0.145]

(US 6 Size-BM)

0.464 0.449 0.449 0.442

[0.000] [0.001] [0.000] [0.001]

(World 5 industry)

0.464 0.321 0.285 0.265

[0.000] [0.723] [0.891] [0.944]

: ‘+’ .

<표 7> Hansen-Jagannathan 거리 

5 . (base asset)

(tracking portfolio) HJ-distance

. 5

, , SDR , 

HJ-distance 0.265

. . 

5

.

  

. 
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.

. , 

. 

2000 78%

. 

. , 

3

. , 

. 

. 

(global real economy) (global 

financial market) . 

Campbell and Shiller(1988) Chen and Zhao(2009)

(discount rate news)

(cash flow news)

.  

 

. 

. 

.
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