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Abstract   A structural vector autoregression is used to examine whether the interactions 
between the trade balance, terms of trade and output support the predictions generated by 
international real business cycle models. The results are found to be generally inconsistent with 
the theory. Permanent productivity shocks have little impact on either the terms or balance of 
trade. Terms of trade innovations and temporary demand shocks are found account for the 
majority of trade balance movements. Examination of the data also reveals only a partial J-curve 
pattern in the response of the trade balance to a terms of trade shock. 
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1. Introduction 

This paper examines the interaction between the trade balance, terms of trade and production. A 
structural vector autoregression is used to estimate the effects of a variety of temporary and 
permanent shocks on these variables. The results are used to explore whether the predictions of 
international real business cycle theory are consistent with the data. In addition, the estimated 
system provides a framework for uncovering whether a J-curve pattern exists in the response of 
the trade balance to terms of trade innovations. 

Long-run restrictions are used to identify the econometric system. This identification procedure 
does not restrict the short-run dynamic behavior of the variables, minimizing the possibility of 
misspecification error. The technique is similar to that used in Blanchard and Quah (1989), 
Shapiro and Watson (1988) and Ahmed et. al. (1993). More directly related to this paper, Ahmed 
and Park (1994) and Kim (1994, 1996) have used this method to examine the relationship 
between output and the trade balance. However, in these earlier works, the terms of trade is not 
included in the estimated system. This omission is potentially problematic because relative prices 
are an important source of trade fluctuations in most theoretical models.  

The existence of a J-curve, an initial worsening and later improvement of the trade balance 
following a terms of trade depreciation, is explored using a system-of-equations procedure. 
Previous analysis of this phenomenon has largely occurred within a single-equation framework 
that ignores potentially important indirect linkages and feedback between the terms and balance 
of trade. In an equilibrium analysis, relative prices are generally endogenous and thoroughly 
entangled with the other variables in the system. As discussed in Demirden and Pastine (1995), 
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“…[in] order to test the J-curve in a flexible exchange rate environment it is necessary to specify 
an econometric structure that explicitly deals with feedback effects.”  

In each of the G-7 countries examined in this paper, a depreciation of the terms of trade 
generates a worsening of the trade balance. There is however, no evidence of a later trade 
balance improvement at longer horizons as found in a standard J-curve pattern. These results 
contradict those of Bahmani-Oskooee and Ratha (2006), Marweh and Klein (1996), Bahmani-
Oskooee and Alse (1994) and Wilson (1993) who find a full J-curve pattern in the data. The 
results are generally consistent with more recent studies such as Bahmani-Oskooee and Goswami 
(2008), Bahmani-Oskooee and Wang (2008), Hsing (2008) and Hsing and Sergi (2010), 
generally finding weak or mixed support for a J-curve pattern. A more comprehensive review of 
the literature can be found in Bahmani-Oskooee and Hegerty (2010). 

The empirical results are generally not consistent with the predictions made by international real 
business cycle models. Permanent productivity shocks are found to have little impact on either 
the terms or balance of trade. Exogenous terms of trade innovations and temporary demand 
shocks are the primary causes of trade balance fluctuations. Also, the prediction that a positive 
productivity shock should generate a worsening of the terms of trade is not confirmed in the 
results.  

2.  The Model 

The empirical analysis is motivated by a standard two-country, two-good international real 
business cycle (IRBC) model such as that used in Backus, Kehoe and Kydland (1994). The long-
run restrictions generated by the fundamental assumptions of this class of models are used to 
identify the econometric system. The variables contained in the estimated system include output 
from the domestic country and the rest of the world, the terms of trade and the trade balance. 
Each of these variables is subject to permanent productivity innovations, relative price shocks 
and temporary demand shocks.  

In standard IRBC theory, permanent productivity innovations generate the majority of the 
movements in trade, relative prices and output. In this paper, these permanent innovations are 
further divided into worldwide innovations capturing changes in productivity occurring around 
the globe and country-specific shocks. In theory, worldwide innovations should have very little 
impact on the terms or balance of trade under the assumption that they have a similar impact on 
all countries. Country-specific innovations, on the other hand, should produce movements in 
relative supply, generating intertemporal lending and borrowing and causing large terms and 
balance of trade fluctuations.  

The model variables are also subject to temporary shocks. Following earlier work in this area, 
these temporary shocks are interpreted as mainly demand side innovations. Real business cycle 
theory generally concludes that this type of temporary shock should have little or no impact on 
the economy. A finding that these temporary demand shocks have a substantial impact on the 
terms and balance of trade would be inconsistent with those assumptions. 

Changes in domestic country output are represented by  
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Although fluctuations in output originate from a variety of sources, real business cycle theory 
implies that permanent productivity innovations are the main cause of output movements. Output 
will rise following a positive shock to either worldwide or country-specific productivity. 
Consistent with standard IRBC theory, it is also assumed that long-run output is determined 
solely by these permanent productivity innovations. This implies that the long-run multipliers of 
the other shocks should be equal to zero, Cy3(1)=Cy4(1)=0. The theoretical framework also 
predicts that terms of trade innovations should have very little impact on output. In such models, 
the terms of trade is generally endogenous, driven by productivity shocks. This suggests that the 
dynamic response of output to terms of trade shocks, represented by Cy3(L), should be relatively 
insignificant. 

The behavior of the terms of trade is described by 

( )qyW

( ) ( ) ( )

tqtqtqtqt LCLCLCLCq θξξξ 4321 +++=Δ ,                                              (2) 

where the terms of trade, q, is defined in terms of foreign goods per domestic good. One result of 
standard IRBC models is that an increase in productivity should cause the terms of trade to 
worsen. The productivity increase causes an increase in the supply of goods lowering their 
relative price such that Cq2(L)<0. As discussed in Backus, Kehoe and Kydland (1994), this 
response is instrumental in generating realistic comovement between the terms and balance of 
trade in calibrated IRBC models. 

According to real business cycle theory, a positive permanent productivity innovation will 
produce an initial deterioration of the trade balance. This deterioration is caused by the large net 
inflow of investment goods as the capital stock is increased to its new steady-state level. This 
implies that the initial coefficients of Cb2(L) should be negative in the equation describing the 
behavior of the trade balance,  

( )qyW
tbtbtbtbt LCLCLCLCb θξξξ 4321 +++= .                                              (3) 

Temporary shocks should also produce a worsening of the trade balance. This deterioration is 
compatible with either demand-side or supply-side innovations. Even for supply shocks with 
very little persistence, the increased investment demand coupled with the fall in relative price 
generates an initial worsening of the balance of trade. Temporary demand shocks will also cause 
a worsening of the balance of trade due to an increase in imports and decrease in goods available 
for export.1 

The sign of the coefficients in Cb3(L) plays a large role in determining the existence of a J-curve 
pattern. A J-curve is characterized by an initial trade balance worsening followed by a later 
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improvement in response to a terms of trade depreciation. Initially, the value effect dominates 
causing the trade balance to worsen. In later periods, the lower price of domestic goods 
generated by the terms of trade depreciation produces an increase in export volume and a 
decrease in import volume, improving the balance of trade.  

World output is the final variable examined. The equation, 

( ) ( ) ( ) ( )qyWW

W

( )bqyWi ,,,∈

tWtWtWtWt LCLCLCLCy θξξξ 4321 +++=Δ ,                                                        (4) 

represents output in the rest of the world, excluding the domestic county. Because the countries 
examined in this paper are large, the structural innovations are allowed to impact world output. 
However, in the long run, world output is assumed to be solely driven by worldwide productivity 
innovations, . This implies that the long-run multipliers on the other shocks are equal to zero, 
CW2(1)=CW3(1)=0. Also, just as in the earlier equations, the transitory nature of the temporary 
income innovations implies that the long-run multipliers for these shocks are equal to zero such 
that Ci4(1)=0, .  

ξ

3.  Estimation Procedure 

The estimated system of variables includes world and domestic output, the terms of trade, the 
trade balance and real oil prices. Real oil prices are added to the system because the large oil 
price shocks experienced in the 1970’s may have significantly influenced trade and output. In 
this econometric model, oil price movements are assumed to be unaffected by the other variables 
and structural shocks.  

The first difference of logged real oil prices, Δo , is added to the vector of variables to be 
estimated, [ ]bqyyo ΔΔΔΔΔ =x hW′

o

, where the trade balance, b, is not first differenced 
because it is assumed to be stationary. Similarly, a zero-mean, serially-uncorrelated innovation in 
real oil prices, , is added to the vector of structural shocks, ξ [ ]θξξξξ=e qyWo′

L eCx )(=Δ

L exD =Δ)(

1−

. 

Ignoring the constant terms, the variables in the model can be written in moving-average form as 
. The long-run restrictions derived from the previous section imply that the matrix 

of long-run multipliers, C(1), is lower triangular. Assuming that C(L) is invertible, the equation 
can be rewritten as 

tt

tt                                                              (5) 

where . )()( = LL CD

The long-run matrix D(1) inherits the lower triangular structure of C(1) and the structural errors 
in e are assumed to be uncorrelated with each other. Equation (5) can be estimated, and both the 
moving-average polynomial, C(L), and the structural disturbance vector, e, can be recovered 
using the previously discussed identifying restrictions. The specific procedure for estimation 
closely follows that used in Shapiro and Watson (1988).2 
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The first row of equation (5) has the change in real oil prices on the left-hand side. Because oil is 
assumed to be unaffected by other variables, this can be simply estimated by  
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The second row of (5) has the change in worldwide output on the left-hand side, 
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Due to the lower triangular structure of D(1), the long-run multipliers on , and b are 
equal to zero. Imposing these constraints and substituting into equation (7) yields 
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where  indicates that a variable has been second differenced. The equation is estimated using 
lags one through p of , , , b and lags zero through p of 

Δ
yΔ yΔ qΔ Δo  as instruments for the 

contemporaneous endogenous right-hand side variables. 

 The third row of equation (5) can be similarly written as 
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This equation is estimated using the same instruments as in equation (8) with the addition of the 
estimated residual from that equation, . This procedure insures that the innovations will be 
uncorrelated. Finally, the fourth and fifth row of (5) are estimated using the same method. 

tξ

4.  Data and Sources and Empirical Results 

4.1 Data Sources and Stationarity Testing  

Quarterly G-7 data from the International Monetary Fund’s International Financial Statistics 
covering the period from 1960.i through 2008.iii are used in the estimation.3 The terms of trade 
is defined as the unit price of exports divided by the unit price of imports. The trade balance is 
defined as exports of goods and services minus imports of goods and services divided by output. 
Aggregating the real output of the remaining G-7 countries creates the rest-of-the-world output 
for each country.  

Correct estimation of the model depends upon using properly differenced data. Augmented 
Dickey-Fuller (ADF) tests indicate that the null hypothesis of a unit root can be rejected at the 
90% significance level in only one country for both output and the terms of trade. However, the 
null hypothesis of a unit root is rejected for the trade balance in all countries at either the 90% or 



                          Nadenichek, Journal of International and Global Economic Studies, 3(2), December 2010, 1-18 6

99% significance level. Therefore, output and the terms of trade are logged and first differenced 
while the trade balance is unmodified.4  

A lag length must be chosen in order to estimate the model. Akaike’s information criterion (AIC) 
is used to find the best fit for each row of equation (5) in each of the countries. In almost every 
case, setting the lag length to either one or two minimizes the AIC. Accordingly, the model is 
estimated setting p=2 in each country.5  

A Goldfeld-Quandt test is used to examine whether the volatility of the structural shocks 
increased during the floating exchange rate regime. The null hypothesis of no volatility change is 
rejected in favor of the alternate hypothesis of increased volatility in the  post 1973.1 period for 
the terms of trade in each of the countries examined. However, no increase is found in the 
volatility of either permanent or temporary income innovations.   

The possibility of a structural break is examined by running split-sample estimations for 1960-
1973 and 1973-2008 and comparing the results to those obtained using data from the entire 
period. The main results of the model are unchanged. Only the results for the United States are 
qualitatively altered; transitory income shocks cause an increase in the trade balance in the post-
1973 period. Kim (1996) also notes this result. 

4.2 Impulse Response Functions  

Figure 1 contains the estimated response of the trade balance following a permanent one-percent 
productivity innovation. In every country, a productivity innovation causes the trade balance to 
deteriorate. This is consistent with the results of a standard IRBC model. The increased 
productivity causes a large investment response and a net inflow of goods into the country. This 
empirical result supports the finding of Kim (1994) concerning the behavior of the U.S. trade 
balance, but contrasts with Kim (1996) and Ahmed and Park (1994) where permanent 
technology innovations are found to have ambiguous results or to cause trade balance 
improvements. 

As shown in Figure 2, the trade balance also worsens in each country following a temporary 
shock. This worsening has been interpreted in earlier work as evidence that temporary income 
fluctuations are caused by demand-side shocks. However, this relationship is also consistent with 
models driven by temporary supply shocks. An increase in the demand for investment goods 
following even very transitory supply innovations generates an increase in imports. This rise in 
imports coupled with a deterioration of the terms of trade causes the trade balance to deteriorate.  

In theory, movements in the terms of trade caused by the temporary shocks could be used to 
determine whether these innovations are primarily caused by demand-side or supply-side shocks. 
A temporary supply shock should cause a depreciation of the terms of trade, while a temporary 
demand shock should generate a terms of trade improvement. However, as seen in Figure 3, no 
stable pattern is exhibited by the data, with income innovations causing both negative and 
positive terms of trade movements. This lack of a stable pattern across the countries is also found 
in the response of relative prices to permanent productivity shocks. 

The response of the trade balance and output to an exogenous terms of trade appreciation is 
shown in Figure 4. A terms of trade appreciation leads to an improvement of the trade balance 
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and a decline in output. There is, however, no later trade balance worsening as found in a full J-
curve pattern.6  

Worldwide productivity innovations produce increases in both domestic and world output. 
However, they do not have a systematic effect on either relative prices or the balance of trade. 
Also, although oil price shocks impact relative prices, they do not have a stable influence on 
trade or output across the G-7 countries. 

4.3 Variance Decomposition Functions 

Table 4 contains the variance decomposition of output at different time horizons.7 Most of the 
output variance at all time horizons is attributed to domestic and worldwide permanent 
productivity innovations. The second largest source of the forecast-error variance of output are 
temporary demand shocks. These innovations explain approximately fifteen percent of the four-
quarter-ahead forecast-error variance of output and about ten percent of the twelve-quarter-ahead 
forecast-error variance. Very little of the variance of output can be attributed to either exogenous 
terms of trade or oil price shocks. 

As illustrated in Table 5, more than eighty percent of the terms of trade variance is caused by 
exogenous terms of trade innovations and oil price shocks. Almost all of the remaining variance 
is explained by temporary demand shocks. Permanent productivity shocks explain only about 
one percent of the forecast-error variance of the terms of trade. Contrary to the predictions of 
IRBC models, permanent productivity shocks are estimated to have almost no influence on the 
relative price of goods in different countries.  

Table 6 contains a decomposition of trade balance variance. Except in the case of the United 
States, permanent productivity innovations are found to cause very little of the forecast-error 
variance of the trade balance. Although IRBC models correctly generate a negative relationship 
between output and the trade balance, the permanent, or highly persistent, productivity 
innovations that drive these models have little influence on trade. Temporary shocks, oil price 
shocks and terms of trade innovations cause most of trade balance variance in the data.  

5.  Summary and Conclusions 

A structural vector autoregression is used to examine whether the interaction between trade, 
relative prices and output in G-7 countries is consistent with the predictions of international real 
business cycle theory. The results are somewhat mixed, but are generally not supportive of the 
theory. Consistent with IRBC theory, output movements are almost exclusively generated by 
permanent productivity innovations. Also, both permanent and temporary income innovations 
cause the trade balance to worsen. However, contrary to the theoretical predictions, there is no 
evidence of a deterioration of the terms of trade following these shocks. Also, only a very small 
portion of either the terms of trade or trade balance movements are generated by permanent 
productivity shocks. 

The largest discrepancy between the theoretical and estimated results concerns the behavior of 
the terms of trade. A decomposition of the variance indicates that exogenous terms of trade 
innovations have a substantial influence on both the terms and balance of trade. However, in 
theoretical IRBC models, the terms of trade is endogenous, adjusting to changes in output 
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generated by productivity innovations. This suggests that in order for IRBC models to replicate 
the trade data, a source of exogenous relative price movements must be incorporated within this 
general framework. 

The empirical results also provide evidence against the existence of a full J-curve pattern in the 
response of the trade balance to relative price shocks. Following an exogenous terms of trade 
depreciation, there is an initial worsening of the trade balance brought about by the decreased 
relative price of exports. However, there is no evidence of the later trade balance improvement 
found in the theoretical J-curve pattern.  

Endnotes  

* Economics Department, 18111 Nordhoff Street, Northridge, CA 91330. Email: 
jon.nadenichek@csun.edu.  
 
1. This issue has been looked at by other authors such as Ahmed and Park (1994) and Kim 
(1996). In both of these cases, temporary shocks were found to generate trade deficits. In these 
earlier papers, this was taken as evidence that these temporary income movements were caused 
by demand-side shocks.  
 
2. Blanchard and Quah (1988) used an indirect least squares method to impose long-run 
restrictions. In their method, a system is estimated and then transformed to impose the 
restrictions. When the model is just-identified, both the method of Blanchard and Quah and the 
method of Shapiro and Watson (1988) are equivalent to the FIML estimator. The method of 
Shapiro and Watson is followed in this paper because it is easier to impose the over-identifying 
restriction of oil price exogeneity using this method.  
 
3. Data are available starting in 1970.i for France, from 1965  for Germany and from 1960.i  for 
Italy. 
 
4. Consistent with other research, no cointegrating relationships are found for the variables 
examined in this paper.  
 
5. It is possible that a lag length of two is not long enough to capture all of the interactions 
between the variables. The model estimation is repeated using lag lengths of p=3 and p=4. There 
is very little change in the results of the model estimated with longer lag lengths. In every 
country, net exports fall following a productivity increase and rise following a terms of trade 
appreciation. Also, in six of seven countries, a temporary innovation continues to cause a trade 
balance deterioration. 
 
6. Model estimation using longer lag lengths of p=3 and p=4 support these conclusions. Only in 
the case of the United States is there a full J-curve pattern in the estimated impulse response 
functions using the longer lag lengths. 
  
7. Standard errors generated from Monte-Carlo simulations based on 1000 replications are 
reported in parentheses. 
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Table 1.  Augmented Dickey Fuller Tests 

 
 Canada France Germany Italy Japan U.K. U.S. 

Terms of Trade -1.519 -1.467 -1.726 -1.679 -2.126 -2.901* -1.285 
Output -1.324 -3.146 -2.250 -1.248 -1.742 -2.829 -3.314* 
Trade Balance -2.443* -2.211* -1.717* -3.391** -3.262** -2.820* -2.021* 
 
* significant at the 90% level 
** significant at the 99% level 

 

Table 2. Goldfeld-Quandt Test Results 

 
 Canada Italy Japan U.K. U.S. 

Productivity Shock  0.541 0.192 0.375 0.951 1.285 
Terms of Trade Shock 2.993* 1.514 2.757* 1.908* 2.089* 
Demand Shock 1.098 2.186* 0.534 1.313 3.108* 

Q
s
s

= 2
2

1
2 ,   is obtained using data from 1960.i-1972.iv ,  is obtained using data from 1973.i-

2008.iii 

s1
2 s2

2

 
* Reject null hypothesis of =  against alternative of >  at the 95% level. s2

2 s1
2 s2

2 s1
2

 

Table 3. Akaike’s Information criterion (AIC) 

Lag length (q) that minimizes AIC 

 yf yh tot b 
Canada 1 1 1 1 
France 1 2 1 2 
Germany 1 1 1 4 
Italy 1 1 4 1 
Japan 1 3 1 2 
UK 1 1 1 2 
US 1 1 1 2 
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Table 4. Variance Decomposition of Output 
 

 
k (quarters) 

 
Oil Shocks 

Worldwide 
Productivity 

Shocks 

Permanent 
Productivity 

Shocks 

Terms of 
Trade 

Shocks 

Temporary 
Demand 
Shocks 

Canada 
1 0.3 (1.6) 13.7 (8.4) 46.4 (14.5) 3.0 (4.4) 36.6 (20.2) 
4 1.3 (3.2) 26.4 (13.5) 41.9 (12.4) 1.7 (3.2) 28.7 (19.4) 

12 2.6 (4.9) 40.0 (16.4) 39.3 (12.5) 0.9 (2.4) 17.2 (17.3) 
24 3.5 (5.8) 47.1 (17.1) 38.4 (13.1) 0.5 (1.9) 10.4 (15.0) 

France 
1 1.2 (2.4) 10.8 (6.5) 59.4 (15.1) 22.9 (13.2) 5.7 (9.4) 
4 1.5 (4.4) 15.8 (9.5) 66.2 (14.1) 12.7 (10.9) 3.8 (8.3) 
12 0.6 (5.6) 22.4 (13.6) 70.1 (15.4) 5.9 (8.0) 1.6 (6.1) 
24 0.4 (6.6) 25.5 (15.4) 70.9 (16.8) 2.5 (6.6) 0.8 (4.7) 

Germany 
1 0.0 (1.6) 8.5 (8.8) 68.7 (18.6) 2.0 (6.3) 20.9 (21.7) 
4 0.2 (2.2) 21.8 (12.5) 62.8 (18.1) 1.4  (4.5) 13.8 (20.5) 

12 0.2 (3.3) 35.9 (18.6) 55.4 (17.2) 0.6 (3.6) 7.9 (20.1) 
24 0.1 (4.1) 41.9 (19.8) 52.8 (17.6) 0.3 (3.3) 5.0 (18.8) 

Italy 
1 1.0 (1.9) 3.8 (3.6) 59.0 (15.1) 7.4 (7.3) 28.7 (14.0) 
4 1.5 (2.8) 12.7 (8.3) 55.6 (12.8) 7.8 (7.1) 22.4 (12.9) 

12 0.9 (2.6) 29.0 (13.5) 54.1 (12.1) 4.3 (5.3) 11.7 (10.4) 
24 0.4 (1.2) 38.3 (15.4) 51.5 (13.2) 2.4 (3.8) 6.6 (8.1) 

Japan 
1 1.0 (2.5) 10.0 (6.1) 88.8 (8.7) 0.2 (2.2) 0.0 (5.6) 
4 0.5 (2.9) 16.1 (9.8) 83.3 (11.1) 0.1 (1.4) 0.0 (4.4) 

12 0.6 (4.4) 20.6 (12.9) 78.7 (13.5) 0.1 (0.7) 0.1 (2.2) 
24 0.5 (5.3)  22.4 (14.2) 77.1 (14.6) 0.0 (3.5) 0.0 (1.1) 

UK 
1 1.2 (1.7) 7.3 (6.8) 60.0 (16.9) 8.3 (7.0) 23.3 (16.1) 
4 0.6 (1.7) 16.5 (11.0) 56.2 (15.1) 9.3 (7.1) 17.4 (14.9) 

12 0.3 (2.1) 27.1 (14.6) 58.3 (14.3) 5.2 (5.4) 9.2 (12.2) 
24 0.2 (2.5) 30.6 (15.9) 60.1 (14.6) 3.0 (4.1) 5.4 (10.2) 

US 
1 1.1 (2.3) 4.0 (3.8) 83.8 (18.7) 3.6 (4.8) 7.5 (20.6) 
4 2.5 (4.2) 5.7 (6.4) 78.7 (18.8) 1.4 (2.7) 11.7 (20.9) 
12 3.8 (5.8) 9.2 (10.0) 75.0 (18.5) 0.6 (1.7) 11.5 (19.8) 
24 4.1 (6.4) 12.7 (12.0) 74.2 (18.4) 0.3 (1.3) 8.7 (17.9) 
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Table 5. Variance Decomposition of the Terms of Trade 

 
 

k (quarters) 
 

Oil Shocks 
Worldwide 
Productivity 

Shocks 

Permanent 
Productivity 

Shocks 

Terms of 
Trade 

Shocks 

Temporary 
Demand 
Shocks 

Canada 
1 5.6 (4.8) 0.0 (1.1) 2.2 (3.3) 91.7 (14.0) 0.3 (14.5) 
4 5.0 (5.1) 1.3 (3.0) 1.5 (4.0) 91.6 (13.3) 0.6 (12.7) 

12 5.4 (5.9) 4.5 (6.6) 0.9 (4.5) 88.6 (13.0) 0.6 (9.7) 
24 5.6 (6.4) 5.6 (8.1) 0.8 (4.9) 87.6 (12.8) 0.3 (7.2) 

France 
1 45.7 (10.0) 0.1 (1.1) 0.9 (1.4) 53.1 (9.5) 0.2 (5.9) 
4 45.5 (11.4) 0.1 (1.8) 0.8 (2.3) 53.5 (11.2) 0.2 (4.6) 

12 44.6 (12.5) 0.1 (3.1) 1.2 (3.9) 54.0 (12.5) 0.1 (2.9) 
24 44.3 (13.0) 0.2 (3.6) 1.4 (4.8) 54.1 (13.0) 0.0 (1.8) 

Germany 
1 18.8 (9.3) 1.9 (4.2) 0.2 (3.0) 50.6 (22.7) 28.5 (27.2) 
4 16.8 (10.4) 1.2 (4.5) 0.7 (3.1) 57.5 (22.7) 23.9 (25.1) 

12 17.9 (12.0) 0.5 (5.2) 1.0 (6.3) 63.7 (22.9) 16.9 (23.7) 
24 19.8 (13.1) 0.2 (6.2) 1.3 (7.2) 67.2 (23.0) 11.5 (21.3) 

Italy 
1 39.6 (8.3) 0.5 (1.2) 0.4 (1.6) 59.3 (8.5) 0.2 (5.9) 
4 41.6 (9.5) 0.8 (2.1) 0.7 (2.5) 56.6 (9.0) 0.2 (4.6) 
12 42.3 (10.4) 1.1 (3.4) 0.9 (3.0) 55.6 (9.8) 0.1 (2.8) 
24 42.5 (10.7) 1.3 (3.9) 0.9 (3.2) 55.4 (10.2) 0.1 (1.8) 

UK 
1 0.7 (1.7) 0.9 (1.7) 0.5 (2.4) 84.8 (17.7) 13.1 (18.5) 
4 0.2 (1.4) 2.9 (4.2) 0.7 (3.8) 86.1 (16.2) 10.1 (16.8) 

12 0.1 (1.6) 5.7 (6.6) 1.5 (5.4) 87.1 (14.7) 5.6 (13.7) 
24 0.1 (1.8) 6.5 (7.4) 2.3 (6.4) 87.8 (14.2) 3.3 (11.6) 

US 
1 32.4 (11.5) 0.1 (0.6) 0.1 (0.9) 32.2 (15.5) 35.2 (24.1) 
4 41.3 (12.7) 1.2 (1.8) 0.0 (1.3) 28.2 (13.1) 29.2 (22.0) 
12 44.3 (12.6) 3.1 (3.9) 0.0 (2.6) 29.8 (12.4) 22.4 (19.7) 
24 45.0 (12.6) 4.8 (5.3) 2.2 (4.8) 32.8 (12.2) 15.2 (16.6) 
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Table 6. Variance Decomposition of the Trade Balance 
 

 
k (quarters) 

 
Oil Shocks 

Worldwide 
Productivity 

Shocks 

Permanent 
Productivity 

Shocks 

Terms of 
Trade 

Shocks 

Temporary 
Demand 
Shocks 

Canada 
1 1.5 (2.6) 0.1 (1.1) 2.5 (3.2) 0.8 (2.0) 95.2 (4.8) 
4 1.0 (2.7) 0.6 (2.5)  5.7 (5.0) 2.4 (4.0) 90.4 (7.5) 

12 0.7 (2.7) 1.1 (3.9) 6.6 (5.5) 2.7 (4.5) 88.9 (8.4) 
24 0.7 (2.7) 1.2 (4.2) 6.7 (5.5) 2.8 (4.5) 88.7 (8.4) 

France 
1 3.5 (4.6) 0.5 (2.2) 2.1 (3.9) 16.8 (9.6) 77.2 (10.1) 
4 13.4 (8.6) 0.5 (2.9) 4.9 (5.8) 27.4 (12.1) 53.8 (11.7) 
12 15.6 (9.4) 0.4 (3.7) 6.4 (6.9) 29.4 (12.6) 48.2 (12.0) 
24 15.6 (9.4) 0.4 (3.8) 6.5 (7.0) 29.4 (12.6) 48.0 (12.0) 

Germany 
1 1.4 (4.7) 6.2 (6.6) 5.0 (9.6) 11.4 (9.6) 76.1 (14.9) 
4 5.1 (7.7) 3.4 (5.8) 3.5 (7.8) 5.6 (8.0) 82.4 (13.5) 

12 5.9 (8.6) 1.9 (7.2) 2.6 (7.6) 3.3 (8.1) 86.3 (14.5) 
24 6.1 (8.8) 1.5 (7.8) 2.3 (7.4) 2.7 (8.2) 87.4 (14.9) 

Italy 
1 3.3 (3.7) 1.7 (3.4) 1.5 (2.9) 10.4 (6.6) 83.2 (7.5) 
4 11.0 (7.4) 1.6 (4.1) 4.2 (4.6) 14.2 (8.6) 69.0 (10.4) 
12 12.7 (8.1) 1.4 (4.7) 5.0 (5.0) 15.3 (9.0) 65.5 (11.1) 
24 12.7 (8.1) 1.4 (4.8) 5.1 (5.1) 15.4 (9.1) 65.4 (11.1) 

Japan 
1 12.9 (5.8) 0.4 (1.3) 1.0 (2.2) 3.8 (3.8) 81.9 (7.0) 
4 24.7 (8.8) 1.4 (2.9) 4.3 (4.6) 7.5 (6.3) 62.0 (10.4) 
12 26.9 (9.4) 1.4 (3.7) 6.6 (6.1) 8.5 (6.9) 56.5 (11.2) 
24 27.0 (9.4) 1.4 (3.7) 6.7 (6.1) 8.5 (6.9) 56.4 (11.2) 

UK 
1 0.4 (1.5) 0.2 (1.1) 6.6 (5.1) 9.3 (5.0) 83.4 (6.5) 
4 0.3 (1.5) 0.6 (2.0) 4.9 (4.9) 20.9 (9.1) 73.4 (10.2) 
12 0.2 (1.6) 2.0 (3.6) 4.2 (4.9) 24.4 (10.3) 69.1 (11.8) 
24 0.2 (1.6) 2.2 (3.8) 2.3 (4.9) 24.5 (10.4) 68.8 (11.9) 

US 
1 1.7 (4.9) 7.7 (5.8) 4.0 (5.9) 5.4 (5.5) 81.2 (11.3) 
4 1.0 (3.6) 5.1 (4.6) 20.4 (9.8) 2.8 (4.5) 70.8 (12.6) 

12 1.5 (4.1) 3.3 (5.4) 26.4 (11.9) 1.6 (4.0) 67.2 (14.2) 
24 1.7 (4.2) 2.9 (5.7) 27.4 (12.2) 1.4 (3.9) 66.6 (14.5) 
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Figure 1. Impulse Response of the Trade Balance to a Permanent Productivity Innovation 
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Figure 2. Impulse Response Following a Temporary Shock 
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Figure 3. Impulse Response of the Terms of Trade  

 

 

 

 



                          Nadenichek, Journal of International and Global Economic Studies, 3(2), December 2010, 1-18 18

Figure 4. Impulse Response Following a Terms of Trade Appreciation 
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