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APPENDIX 
Table I 

Descriptive Statistics, 1973–2003 

This table reports summary descriptive statistics for the world, four local markets, three exchange rates, and four long-term bond indexes. All returns are 
reported as a percentage per month in US dollars. All returns are reported in excess of the three-month US Treasury Bill. The sample covers the period 
January 1973 to December 2003 (372 observations). Two and one asterisks denote statistical significance at the 1 and 5 percent levels, respectively. The 

line labeled “B-J” shows Bera-Jarque’s χ2 statistic for the test of normality while “F-value” reports the Fisher test of predictability of the index excess 
return from the instruments and the lagged index excess return. The instruments used to forecast excess returns (a constant, JAN, FED, DIV, DEF, and 
TERM) are described in the data section. 

 Local market   Exchange rates   Long-term bond 
Variable World 

US Japan UK Germany Yen BP DM US Japan UK Germany 

 Panel A. Summary statistics 

Mean 0.299 0.347 0.148 0.395 0.378 0.279 -0.074 0.195 0.198 0.319 0.286 0.358 

Std. Dev. 4.317 4.614 6.519 6.598 6.418 3.324 3.028 3.336 2.679 4.475 3.725 4.118 

Minimum -19.016 -24.283 -22.171 -24.678 -28.034 -11.525 -12.769 -12.174 -10.571 -13.637 -11.125 -15.232 

Median 0.537 0.670 0.204 0.499 0.409 -0.104 -0.027 0.191 0.221 0.278 0.037 0.321 

Maximum 13.267 15.748 21.148 44.274 21.171 15.009 13.135 11.847 12.582 17.039 14.137 13.357 

Skewness -0.586** -0.552** 0.051 0.527** -0.550** 0.397** -0.070 0.045 0.174 0.343** 0.155 -0.048 

Exc. Kurtosis 1.588** 2.350** 0.448 5.908** 1.815** 1.581** 1.893** 1.016** 2.257** 1.367** 0.600** 0.762** 

B-J 60.36** 104.49** 3.280 558.20** 69.80** 48.54** 55.85** 16.12** 80.81** 36.27** 7.06* 9.13* 

F-value 3.34** 2.17* 2.60* 3.27** 1.34 2.19* 1.94 2.65* 3.62** 2.63* 3.25** 3.17** 

 Panel B. Unconditional correlation coefficients 

World 1.000 0.856** 0.677** 0.709** 0.648** 0.294** 0.236** 0.214** 0.170** 0.317** 0.285** 0.262** 

US market  1.000 0.309** 0.555** 0.480** 0.012 -0.016 -0.015 0.195** 0.052 0.042 0.047 

Japan market   1.000 0.377** 0.366** 0.579** 0.280** 0.279** 0.099 0.550** 0.295** 0.283** 

UK market    1.000 0.482** 0.213** 0.417** 0.218** 0.138** 0.230** 0.517** 0.259** 

Germ. Market     1.000 0.203** 0.271** 0.386** 0.108* 0.218** 0.258** 0.429** 

Japanese yen     1.000 0.451** 0.551** 0.140** 0.875** 0.422** 0.512** 

British pound      1.000 0.659** 0.171** 0.417** 0.891** 0.589** 

Deutsche Mark       1.000 0.209** 0.503** 0.557** 0.899** 

US LT bond         1.000 0.253** 0.247** 0.395** 

Japan LT bond          1.000 0.428** 0.544** 

UK LT bond           1.000 0.570** 
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Table II 

GLS Estimation of the Intertemporal International Capital Asset Pricing Model, 1973–2003 

This table reports the result from the GLS estimation of the intertemporal IAPM system: 
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where ir  is the excess return on twelve key assets: the world market index, the market and long-term bonds indexes of the four countries (the US, Japan, 

the UK, and Germany), and the three exchange rates (the British pound, the Japanese Yen, and the Deutsche Mark). The terms mr , 
�

er , and br
� , stand for 

the world market, the exchange rate, and long-term bond factors; we run the system with and without orthogonalizing these factors. Finally, Z  contain 

our six instruments (see Section III.A), of which the subset Q  contains a constant and the default and term premiums. For each price of risk, we report 

the mean value with the t-statistic that it is equal to zero (in parentheses below), the percentage of its positive values {in braces}, and the robust p-value 
from the Wald test that it varies with the instruments [in brackets below]. All the variables are expressed in US dollar. The sample covers 372 monthly 
observations (from January 1973 to December 2003). 

 Full sample   Sample without October 1987  

“Raw” factors  “Orthogonalized” factors  “Raw” factors  “Orthogonalized” factors  

Mean {% positive} Mean {% positive} Mean {% positive} Mean {% positive} 

Price of conditional 

covariance 

(t-statistic) [p(constant)] (t-statistic) [p(constant)] (t-statistic) [p(constant)] (t-statistic) [p(constant)] 

World market -0.237 {32.26} -0.136 {41.13} 0.142 {49.60} 0.206 {50.40} 

 (-5.051) [<.001] (-2.253) [<.001] (3.023) [<.001] (3.333) [<.001] 

Japanese yen 2.449 {94.35} 2.385 {92.47} 2.528 {96.23} 2.481 {94.07} 

 
(40.043) [0.038] (29.681) [0.006] (45.325) [0.051] (31.790) [0.008] 

British pound -4.010 {4.03} -3.260 {9.14} -4.070 {3.5} -3.435 {5.93} 

 (-30.186) [<.001] (-23.943) [<.001] (-31.54) [<.001] (-25.709) [<.001] 

Deutsche Mark -0.395 {47.04} 0.147 {49.73} -0.561 {45.28} -0.146 {46.36} 

 (-3.29) [<.001] (1.117) [<.001] (-4.256) [<.001] (-1.027) [<.001] 
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Table II – Continued 

 Full sample   Sample without October 1987  

“Raw” factors   “Orthogonalized” factors  “Raw” factors   “Orthogonalized” factors  

Mean {% positive} Mean {% positive} Mean {% positive} Mean {% positive} 

Price of conditional 

covariance 

(t-statistic) [p(constant)] (t-statistic) [p(constant)] (t-statistic) [p(constant)] (t-statistic) [p(constant)] 

US bond 0.870 {79.57} 1.298 {83.87} 0.579 {67.92} 0.965 {81.13} 

 
(15.578) [<.001] (17.766) [<.001] (10.129) [<.001] (14.961) [<.001] 

Japanese bond -1.373 {19.35} 0.431 {71.24} -1.648 {13.48} 0.223 {65.23} 

 
(-15.884) [<.001] (10.671) [<.001] (-21.066) [<.001] (6.522) [<.001] 

UK bond 2.807 {89.25} 0.350 {77.69} 2.798 {89.49} 0.321 {77.36} 

 (25.803) [<.001] (11.232) [0.004] (26.615) [<.001] (10.809) [0.007] 

German bond 1.092 {70.97} 0.356 {75.27} 1.279 {73.05} 0.474 {79.78} 

 (14.137) [0.002] (10.013) [0.021] (14.963) [<.001] (12.651) [0.011] 
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Table III 

Test of the Restrictions implied by the Nested Pricing Models, 1973–2003 

This table reports the results from the formal test of the restrictions of the IAPM, ICAPM, and CAPM on 
the intertemporal IAPM. The IAPM implies that intertemporal risk does not matter, ICAPM implies that 
PPP holds so that exchange risk is not priced, and the CAPM implies that neither exchange risk nor 

intertemporal risk is priced. We test these restrictions using Wald tests. We report the χ2-statistic along 
with the robust p-value. The sample covers 372 monthly observations (from January 1973 to December 
2003). 

 Full sample   Sample without October 1987  
Nested asset  

pricing models “Raw” factors  
“Orthogonalized” 

factors 
 “Raw” factors  

“Orthogonalized” 

factors 
 

 Wald p-value Wald p-value Wald p-value Wald p-value 

IAPM 105.64 [<.001] 101.55 [<.001] 103.33 [<.001] 74.36 [<.001] 

ICAPM 97.44 [<.001] 53.57 [<.001] 102.49 [<.001] 56.41 [<.001] 

CAPM 190.21 [<.001] 167.57 [<.001] 165.07 [<.001] 140.99 [<.001] 
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Table IV 

Goodness-of-Fit of the Intertemporal IAPM and the Nested Pricing Models, 1973–2003 

This table reports the goodness-of-fit from the estimation of the intertemporal IAPM (I-IAPM) as well as the nested models (the IAPM, the ICAPM, and 
the CAPM). The statistic reported is the “pseudo” adjusted R2s for each of the twelve assets to be explained in system (6), which is obtained by 
computing the ratio between the explained sum of squares and the total sum of squares. The assets are the excess return on the world market index, the 
market and long-term bonds indexes of the four countries (the US, Japan, the UK, and Germany), and the three exchange rates (the British pound, the 
Japanese Yen, and the Deutsche Mark). The sample is from January 1973 to December 2003. 

 I-IAPM   IAPM   ICAPM  CAPM 

Full Sample  No Oct. 1987  Full Sample  No Oct. 1987  Full Sample  No Oct. 1987  Full No 
Premium 

equation 
“Raw” “Ortho” “Raw” “Ortho” “Raw” “Ortho” “Raw” “Ortho” “Raw” “Ortho” “Raw” “Ortho” “Raw” “Raw” 

World market 10.58 10.85 8.94 9.33 3.65 5.18 2.37 6.96 4.24 6.03 2.40 4.28 1.18 1.25 

US market 10.73 11.38 8.83 9.53 3.93 4.57 2.30 6.44 4.74 6.75 2.33 4.37 0.92 0.85 

Jap. market 7.32 7.29 6.76 6.85 2.85 3.46 2.56 4.86 1.78 2.50 1.43 2.22 0.14 0.65 

UK market 15.34 15.61 14.73 15.15 5.48 8.57 4.62 11.27 5.51 8.55 4.22 7.38 2.35 2.76 

Germ. market 7.27 7.48 5.95 6.29 1.82 3.03 0.90 3.30 2.67 4.48 1.52 3.44 0.45 0.11 

Yen 7.22 1.01 6.73 1.11 2.12 0.12 1.79 0.81 0.01 -1.82 -0.37 -1.74 -1.43 -0.80 

Pound 10.34 0.85 10.10 0.90 1.57 0.27 1.23 0.53 2.00 -0.64 1.55 -0.71 -0.47 -0.28 

Mark 9.32 -0.18 9.00 -0.13 1.66 -0.69 1.39 -0.47 1.84 -1.04 1.47 -0.99 -0.89 -0.70 

US LT bond 5.86 6.54 5.49 5.76 1.07 4.05 1.07 4.75 1.51 2.11 1.11 1.27 -0.21 0.08 

Japan LT bond 7.45 5.04 7.08 4.79 2.93 1.03 2.48 3.09 1.39 1.20 0.79 0.50 -0.49 0.22 

UK LT bond 11.68 8.22 11.34 8.40 2.07 2.49 1.65 4.08 2.97 2.84 2.54 2.73 -0.42 0.09 

Germ. LT bond 9.09 3.34 8.77 3.64 1.61 0.39 1.24 1.03 1.88 0.05 1.51 0.34 -1.21 -0.88 

Average 9.35 6.45 8.64 5.97 2.56 2.71 1.97 3.89 2.55 2.58 1.71 1.92 -0.01 0.28 



Table V 

Variance Decomposition of Risk Premia, 1973–2003 

This table uses the intertemporal IAPM system to decompose the variance of world, local market, exchange 
rate, and long-term bond premiums into seven systematic components (one world market premium, three 
exchange rate premiums, and four intertemporal hedge premiums) and reports their variance in 
proportion of the sum of the components’ variances. The last line reports the mean values across the twelve 
assets to be explained in system (6). All the numbers are reported in percent and sum to 100 percent. The 
sample covers 372 monthly observations (from January 1973 to December 2003). 

Full sample  Sample without October 1987  

Source of systematic risk 
“Raw” factors 

“Orthogonalized” 

factors 
“Raw” factors 

“Orthogonalized” 

factors 

 Panel A. The world market premium 

World market 5.40 38.16 6.38 45.73 

Yen 12.99 11.45 13.08 13.40 

Pound 23.81 19.56 20.20 21.87 

Deutchmark 8.33 3.63 10.76 4.63 

US long-term Gov. bond 1.78 12.10 1.97 7.04 

Japan long-term Gov. bond 15.06 11.76 16.73 3.59 

UK long-term Gov. bond 23.98 1.79 21.21 1.78 

German long-term Gov. bond 8.65 1.54 9.67 1.97 

 Panel B. The US market premium 

World market 4.67 33.81 6.06 43.20 

Yen 11.78 9.51 12.13 11.54 

Pound 25.64 21.32 21.15 24.41 

Deutchmark 8.33 3.26 10.92 4.47 

US long-term Gov. bond 2.12 13.81 2.47 8.04 

Japan long-term Gov. bond 12.15 15.12 14.15 4.71 

UK long-term Gov. bond 26.56 1.49 23.60 1.51 

German long-term Gov. bond 8.75 1.68 9.53 2.12 

 Panel C. The Japanese market premium 

World market 3.06 26.87 2.98 28.81 

Yen 17.01 18.10 16.31 19.57 

Pound 22.60 26.30 22.22 28.12 

Deutchmark 7.26 3.98 8.71 4.72 

US long-term Gov. bond 1.19 10.12 1.12 7.01 

Japan long-term Gov. bond 21.84 8.80 21.23 5.51 

UK long-term Gov. bond 20.83 3.70 19.85 3.51 

German long-term Gov. bond 6.21 2.12 7.59 2.76 

 Panel D. The UK market premium 

World market 4.90 38.82 4.86 42.77 

Yen 6.46 6.26 6.24 7.31 

Pound 34.47 26.19 33.13 29.57 

Deutchmark 6.20 4.15 7.76 4.93 

US long-term Gov. bond 0.95 10.52 0.99 6.98 

Japan long-term Gov. bond 7.90 8.95 8.26 2.79 

UK long-term Gov. bond 31.49 3.29 29.94 3.28 

German long-term Gov. bond 7.64 1.83 8.81 2.37 
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Table V - Continued 

Full sample  Sample without October 1987  

Source of systematic risk 
“Raw” factors 

“Orthogonalized” 

factors 
“Raw” factors 

“Orthogonalized” 

factors 

 Panel E. The German market premium 

World market covariance 3.03 30.14 3.46 37.77 

Yen covariance 10.58 11.69 10.26 13.02 

Pound covariance 29.71 19.58 28.09 21.49 

Mark covariance 8.84 5.72 10.79 6.89 

US LT bond covariance 1.31 14.93 1.34 9.04 

Japan LT bond covariance 12.14 11.57 12.25 4.72 

UK LT bond covariance 26.06 3.79 24.06 3.60 

German LT bond covariance  8.33 2.59 9.74 3.45 

 Panel F. The Japanese yen premium 

World market covariance 1.41 10.41 1.35 10.84 

Yen covariance 26.56 48.95 25.45 53.70 

Pound covariance 16.59 12.57 16.50 12.91 

Mark covariance 7.07 3.74 8.23 4.27 

US LT bond covariance 0.91 7.21 0.93 5.05 

Japan LT bond covariance 29.89 12.50 29.50 8.27 

UK LT bond covariance 13.04 2.91 12.52 2.65 

German LT bond covariance  4.54 1.71 5.53 2.31 

 Panel G. The British pound premium 

World market covariance 0.39 12.83 0.39 16.39 

Yen covariance 4.89 5.49 4.79 5.74 

Pound covariance 46.06 46.43 45.40 47.97 

Mark covariance 4.59 6.56 5.83 7.24 

US LT bond covariance 0.43 10.96 0.39 7.97 

Japan LT bond covariance 4.56 8.76 4.64 6.12 

UK LT bond covariance 33.61 6.87 31.69 6.04 

German LT bond covariance  5.48 2.10 6.86 2.53 

 Panel H. The Deutsche mark premium 

World market covariance 0.76 14.52 0.83 15.89 

Yen covariance 9.95 12.00 9.34 12.56 

Pound covariance 32.86 17.27 31.69 17.93 

Mark covariance 11.75 29.95 13.75 31.63 

US LT bond covariance 0.76 12.01 0.72 8.55 

Japan LT bond covariance 10.56 4.52 10.36 3.34 

UK LT bond covariance 24.92 5.02 23.10 4.50 

German LT bond covariance  8.46 4.71 10.21 5.61 

 Panel I. The US long-term bond premium 

World market covariance 1.96 13.48 2.54 17.99 

Yen covariance 5.58 5.77 5.36 6.49 

Pound covariance 28.78 36.94 27.11 39.98 

Mark covariance 7.75 4.57 9.67 5.62 

US LT bond covariance 6.65 24.87 7.57 19.35 

Japan LT bond covariance 12.85 9.93 11.33 6.07 

UK LT bond covariance 25.80 2.89 23.50 2.66 

German LT bond covariance  10.63 1.55 12.92 1.84 
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Table V - Continued 

Full sample  Sample without October 1987  

Source of systematic risk 
“Raw” factors 

“Orthogonalized” 

factors 
“Raw” factors 

“Orthogonalized” 

factors 

 Panel J. The Japanese long-term bond premium 

World market covariance 1.94 14.03 2.51 18.51 

Yen covariance 5.66 5.55 5.46 6.17 

Pound covariance 29.05 37.10 27.31 40.44 

Mark covariance 7.71 4.48 9.58 5.50 

US LT bond covariance 6.54 24.60 7.51 19.03 

Japan LT bond covariance 12.71 9.90 11.34 5.97 

UK LT bond covariance 25.88 2.82 23.61 2.57 

German LT bond covariance  10.51 1.53 12.69 1.81 

 Panel K. The UK long-term bond premium 

World market covariance 1.99 14.02 2.61 18.38 

Yen covariance 5.66 5.71 5.45 6.44 

Pound covariance 28.63 37.25 26.95 40.22 

Mark covariance 7.64 4.55 9.51 5.60 

US LT bond covariance 6.73 24.36 7.71 18.96 

Japan LT bond covariance 13.04 9.71 11.53 5.93 

UK LT bond covariance 25.94 2.84 23.67 2.62 

German LT bond covariance  10.37 1.56 12.57 1.86 

 Panel L. The German long-term bond premium 

World market covariance 1.95 13.58 2.55 17.95 

Yen covariance 5.62 5.33 5.41 6.03 

Pound covariance 28.86 38.62 27.14 41.34 

Mark covariance 7.68 4.36 9.56 5.45 

US LT bond covariance 6.74 24.11 7.72 18.97 

Japan LT bond covariance 12.85 9.75 11.38 5.93 

UK LT bond covariance 25.82 2.76 23.55 2.56 

German LT bond covariance  10.48 1.49 12.69 1.77 

 Panel M. The average across the twelve premiums 

World market covariance 2.62 21.72 3.04 26.19 

Yen covariance 10.23 12.15 9.94 13.50 

Pound covariance 28.92 28.26 27.24 30.52 

Mark covariance 7.76 6.58 9.59 7.58 

US LT bond covariance 3.01 15.80 3.37 11.33 

Japan LT bond covariance 13.80 10.11 13.56 5.24 

UK LT bond covariance 25.33 3.35 23.36 3.11 

German LT bond covariance  8.34 2.03 9.90 2.53 


