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Abstract: 
 
 A major empirical interest in growth studies is whether permanent changes in 
economic fundamentals affect the long-run growth rate.  However, a direct time series analysis 
of this hypothesis may not always be feasible because the permanence of many such changes is 
rather questionable.  This paper explains why examining the long-run effects of temporary 
changes in investment share on per capita output provides indirectly the answer regarding the 
effects of (possibly hypothetical) permanent changes in investment share, when per capita 
output and per capita investment are cointegrated.  Applying the proposed method to the post-
war data of major industrial countries, it is found that a disturbance to investment share does not 
produce a positive long-run effect in France, Japan and the UK. The evidence is unfavorable to 
the class of endogenous growth models. 
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Figure 1: France
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Figure 2: Japan
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Figure 3: UK
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Figure 4: USA
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Table 1: 
AIC, BIC and Durbin-Watson Statistics 

 
Country Lag length AIC BIC )DW(� ly  )DW(� li  
France 1 -9.05 -8.73 1.95 1.97 
France 2 -8.92 -8.45 1.94 1.95 
France 3 -8.86 -8.22 2.15 2.00 
France 4 -8.89 -8.10 2.03 2.01 
Japan 1 -8.44 -8.13 2.37 2.03 
Japan 2 -8.54 -8.06 2.11 2.09 
Japan 3 -8.47 -7.83 2.12 2.08 
Japan 4 -8.38 -7.58 2.16 2.08 
UK 1 -8.49 -8.17 1.76 1.69 
UK 2 -8.56 -8.09 2.03 1.94 
UK 3 -8.42 -7.78 1.98 1.92 
UK 4 -8.42 -7.63 2.01 1.98 
USA 1 -8.23 -7.91 1.76 1.87 
USA 2 -8.26 -7.79 1.82 1.91 
USA 3 -8.18 -7.55 1.79 1.87 
USA 4 -8.12 -7.32 1.77 1.81 

 
Note: AIC represents Akaike Information Criterion, BIC represents Bayesian Information 
Criterion, DW represents the Durbin-Watson statistic, and ly and li represent log per 
capita GDP and log per capita investment respectively. 
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Table 2: 

Likelihood Ratio Tests for the Null Hypothesis of No Cointegration 
 

Country Lag length 
UL  RL  )(2 RU LLLR −=  

France 1 216.1 208.3 15.6*** 
Japan 2 208.3 199.5 17.6*** 
UK 2 208.9 204.4 9.0*  
USA 2 202.0 201.8 0.4 

 
Note: The number of lags is determined by the Akaike Information Criterion.  LR stands 
for the likelihood ratio test statistic for the hypothesis 0�� 21 ==  in Eq. (8). The critical 
value of the LR test statistic for the null hypothesis of no cointegration is 8.30 at 10% 
significance level, 10.18 at 5% significance level, and 13.73 at 1% significance level 
respectively (Horvath and Watson, 1995, Table 1). The symbols *, ** and *** represent 
statistical significance at 10%, 5%, and 1% respectively. 
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Table 3: 
Estimated Coefficients and t-statistics for France, Japan and UK, 1955-2000 

 
Country France Japan UK 

Left-hand variable 
tly�  tli�  tly�  tli�  tly�  tli�  

constant 
-0.09 

(-2.43) 
-0.54 

(-3.98) 
-0.07 

(-3.03) 
-0.25 

(-4.28) 
-0.02 

(-0.44) 
-0.38 

(-2.08) 

1)( −− tlyli  -0.068 
(-2.79) 

-0.36 
(-4.02) 

-0.056 
(-3.42) 

-0.19 
(-4.31) 

-0.023 
(-0.95) 

-0.24 
(-2.34) 

1� −tly  0.93 
(4.01) 

2.82 
(3.33) 

0.87 
(3.54) 

2.21 
(3.38) 

0.49 
(1.83) 

2.19 
(1.93) 

2� −tly   
 

 0.44 
(1.90) 

0.46 
(0.76) 

-0.46 
(-1.73) 

-2.07 
(-1.84) 

1� −tli  -0.15 
(-2.44) 

-0.53 
(-2.36) 

-0.16 
(-1.75) 

-0.42 
(-1.76) 

-0.02 
(-0.38) 

-0.06 
(-0.26) 

Right-hand 
variables 

2� −tli   
 

 -0.14 
(-1.75) 

-0.35 
(-1.61) 

0.03 
(0.53) 

0.03 
(0.12) 

(1)11M   0.015  0.027  0.012 

(1)12M  -0.014 -0.035 -0.004 

 
Note: Numbers without parentheses are the estimated coefficients and numbers inside 
parentheses represent t-statistics. 
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Table 4: Cointegration Tests for Various Models 
 

(A) Based on per capita output and per capita investment  
 

Country Lag length 
UL  RL  )(2 RU LLLR −=  

Japan 1 202.2 194.4 15.6*** 
UK 1 203.2 197.0 12.4**  
USA 1 197.3 196.7 1.2 

 
 

(B) Based on output per worker and investment per worker 
 

Country Lag length 
UL  RL  )(2 RU LLLR −=  

France 1 216.2 209.9 12.6** 
Japan 2 209.4 200.4 18.0*** 
UK 2 209.6 205.0 9.2* 
USA 2 198.2 197.7 1.0 

 
Note: See Table 2. 
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Table 5: 
Estimated Coefficients and Long-run Responses for Various Models 

 
(A) Based on per capita output and per capita investment  

 
Country Lag length R

1�  R
2�  (1)12M  

France 1 -0.068 (-2.79) -0.36 (-4.02) -0.014 
France 2 -0.070 (-2.64) -0.36 (-3.70) -0.014 
France 3 -0.072 (-2.76) -0.36 (-3.76) -0.018 
France 4 -0.072 (-2.71) -0.36 (-3.60) -0.028 
Japan 1 -0.052 (-3.17) -0.18 (-4.11) -0.029 
Japan 2 -0.056 (-3.42) -0.19 (-4.31) -0.035 
Japan 3 -0.060 (-3.51) -0.20 (-4.41) -0.029 
Japan 4 -0.066 (-3.76) -0.21 (-4.59) -0.029 
UK 1 -0.037 (-1.54) -0.32 (-3.03) -0.007 
UK 2 -0.023 (-0.95) -0.24 (-2.34) -0.004 
UK 3 -0.019 (-0.75) -0.23 (-2.19) -0.003 
UK 4 -0.012 (-0.45) -0.23 (-2.11) -0.001 

 
  

(B) Based on output per worker and investment per worker  
 

Country Lag length R
1�  R

2�  (1)12M  

France 1 -0.076 (-3.17) -0.32 (-3.62) -0.022 
Japan 2 -0.060 (-3.52) -0.20 (-4.35) -0.036 
UK 2 -0.031 (-1.21) -0.25 (-2.40) -0.005 

 
Note: Numbers before parentheses are the estimated coefficients and numbers inside 
parentheses are t-statistics. The long-run responses (1)12M  are obtained under the 

identifying assumption of 012 0 =,m . 

 


