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中 文 摘 要 ： Engel and West (2005) 提出近似單根的折現因子來調停匯率和經
濟基本面拖勾的爭議。本研究應用了 global VAR 方法重新檢視了
他們的結果， GVAR 允許了本國市場和全球市場的互依關係。在匯
率預測經濟基本面這一方向 我們的發現與Engel and West
(2005)沒有不同，只是發現更多的證據；然在經濟基本面預測匯率
這一方向 也只些微改善。

中文關鍵詞： 匯率，經濟基準, GVAR, GVECM

英 文 摘 要 ： Engel and West (2005) proposed a near-unity discount factor
approach to reconcile the weak link between exchange rates
and economic fundamentals, this article applies global VAR
methodology to rework their results. GVAR allows for
interconnections and interdependencies existing between
domestic and foreign markets, hence we obtain more evidence
with statistical significance that exchange rates predict
fundamentals; however, the way that economic fundamentals
predict exchange rates is slightly improved.

英文關鍵詞： exchange rates, economic fundamentals, GVAR, GVECM
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Abstract  

 

Engel and West (2005) proposed a near-unity discount factor approach to 

reconcile the weak link between exchange rates and economic fundamentals, this 

article applies global VAR methodology to rework their results. GVAR allows for 

interconnections and interdependencies existing between domestic and foreign 

markets, hence we obtain more evidence with statistical significance that exchange 

rates predict fundamentals; however, the way that economic fundamentals predict 

exchange rates is slightly improved. 

 

1. Introduction 

 

According to the empirical studies of the monetary theory of exchange rates, the 

monetary fundamental is usually inferior to the random walk model in forecasting the 

exchange rates, which is also known as the “exchange rate disconnect puzzle” whcih 

describes the weak link between nominal exchange rates and economic fundamentals, 

and empirical evidence with remarkable robustness were documented in empirical 

research of Meese and Rogoff (1983), Cheung, Chinn, and Pascual (2005), and Sarno 

and Valente (2009), Sarno and Schmeling (2014).  Mark (1995) and Mark and Sul 

(2001) rekindle this issue and confirms the predictability of nominal exchange rates by 

monetary fundamentals.  Engel and West (2005, hereafter EW) reconcile the 

disconnection puzzle by assuming a near-unity discount factor and provide empirical 

evidence to show that the factor for discounting expected fundamentals in the exchange 
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rate equation is relatively large, e.g., smaller than unity but greater than 0.9, EW 

support their hypothesis with a key theorem, accompanied by empirical and simulation 

evidence. 

This paper is motivated by global VAR (GVAR thereafter) of Pesaran et al. 

(2004), which explicitly allows for interconnections and interdependencies existing 

between domestic and foreign markets in a coherent and consistent manner.  We 

explore whether the inclusion of global economic fundamentals alleviates the 

disconnection puzzle. 

On the studies of the empirical studies of monetary approach to nominal 

exchange rate determination Meese and Rogoff (1983) first shown that the 

forecasting performance of monetary model is inferior to the random walk model, 

casting some doubt on the explanatory power of macro variables on exchange rate 

movement.  Mark (1995) and Mark and Sul (2001) rekindled this issue and offered 

evidence that favored the monetary fundamentals.  The theoretical derivation of the 

model is summarized below 

First, stable money demand functions are assumed for the domestic and foreign 

countries 

tttt yipm 21  +=−        (1A) 

tttt yipm ˆˆˆˆ
21  +=−        (1B) 

where the marked cap denotes foreign countries, mt, pt, it, yt represent respectively the 

money supply, price level, nominal interest rate, and real output at time t. With the 

exception of nominal interest rates, the lower-case letters denote log-levels.  The 

money demand parameters 1 and 2 are assumed to be identical to both economies.  

 Second, purchasing power parity is assumed. Hence, we have 

     ttt pps −= ˆ          (2) 

where st is the nominal exchange rate measured in the number of units of domestic 

currency per unit of foreign currency.  

Solving Eqs. (1A) and (1B) for tp̂  and pt, and substituting them into (2), 

yielding 

( ) ( ) ( )ttttttt yyiimms −−−−−= ˆˆˆ
21         (3) 

 Third, assuming uncovered interest parity (UIP) 

( )tttt sEii =− + |ˆ
1      
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where ( )tE • | is the expectations operator conditional on information set t at time 

t.  Hence, imposing UIP, we obtain the basic form of the monetary model that 

establishes a long-run relationship between nominal exchange rate and a simple set of 

monetary fundamentals. 

( ) ( )ttttt yymms −−−= ˆˆ
2        (4) 

 Two important directions of empirical studies are Mark and Sul (2001) and 

Rapach and Wohar (2002).  Mark and Sul (2001) imposed 2=1 on (4) to obtain the 

simple form of monetary model below 

( ) ( )ttttt yymms −−−= ˆˆ        (5) 

Let ft denote the right-hand-side expression, the fundamental approach is 

expressed by the equation below 

 

ttt fs +=           (6) 

 

 As of (6), our methodological framework follows EW, let * denote foreign 

country, we use five fundamentals as follows:  

 

(a) m-m*: m is money supply 

(b) p-p*: p is price level 

(c) i-i*: i is the short-term interest rate 

(d) y-y*: y is the aggregate output measured by GDP 

(e) (m-m*)-(y-y*) 

 

 Methodologically, this paper first applies the five fundamental measures to (6), 

and secondly, we then embed (6) into a GVAR framework with a view to 

investigating the impacts of global factors.  The idea is simple: Because the 

exchange rate and its fundamental are bilateral, however, the interdependencies of 

global economies make the impacts of other foreign countries inevitable. The 

objective of this article is to revisit the EW results by GVAR, we are interested in 

knowing whether the control of foreign countries’ fundamentals and exchange rates 
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reconnects the disconnection.  Section 2 introduces the econometric methodology 

of GVAR and Section 3 presents the empirical outcomes. 

 

2. The Econometric Framework of Global VAR 

The global VAR model is a suitable tool for policy analysis, its application is far 

beyond that. It has been used for analyzing credit risk (Pesaran et al., 2006), for 

forecasting purposes (Pesaran et al., 2009), as well as for counterfactual analysis, such 

as to evaluate the UK entry into the Euro (Pesaran, et al., 2007).  For a broad cover of 

GVAR applications see the GVAR Handbook and Chudik and Pesaran (2014).  

The model was originally introduced in Pesaran et al. (2004) where 11 

country/region models were estimated over the period 1979Q1-1999Q4. The GVAR 

framework was subsequently extended in a number of ways in Dees, et al. (2007), in 

collaboration with the European Central Bank. The Dees, et al. (2007) version of the 

GVAR model includes 26 countries/regions (covering 90% of world output), the euro 

area being treated as a single economy, and is estimated over the period 1979Q1-

2003Q4 (The up-to-date data range extends to 2016Q4). 

According to Pesaran et al. (2004) and Filippo and Pesaran (2013), to motivate the 

GVAR model for the analysis of the international transmission mechanisms, suppose 

there are N+1 countries (or regions) in the global economy, indexed by i=0,1,…,N, 

where country 0 serves as the numeraire country (which we take as the US, but could 

be any other country).  For each country/region, we assume that country-specific 

variables are related to the global market variables measured as country-specific 

weighted averages of corresponding foreign variables.  For simplicity, here we 

confine our exposition to a second-order dynamic specification that relates the 2×1 

country-specific variables, xit, to xit
∗  , a 2×1 vector of exogenous foreign variables 
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specific to country i and write 

ititiitiitiitiit uxxxxax i0 +++++= −−−−

*

22

*

112211        (7) 

where xit=[sit, fit], sit and fit are, respectively, the domestic exchange rates in log and 

monetary fundamental; and the starred vector corresponds to the foreign-specific 

variables; and uit is a serially uncorrelated and a weakly dependent process over cross-

sections. Φi is a 2×2 matrix of lagged coefficients, Λi is a 2×2 matrix of coefficients 

associated with the foreign specific variables. In the special case where  Λi0 = Λi1 =

Λi2 = 0, this model reduces to a standard VAR process of order 2, VAR(2). However, 

in the presence of foreign specific variables, Eq.(16) is an augmented VAR model, 

which is denoted by VARX*(2, 2), where the first number 2 is the lag orders of 

endogenous country-specific variables, and the second number 2 is the lag orders of 

exogenous foreign variables.   

Foreign-specific variables are computed as weighted averages of the corresponding 

domestic variables of all countries; that is, xit
∗ =  ∑ wijxjt,

N
j=0  where  wij, j=0,1,…,N, 

are a set of weights such that wii = 0 and wij > 0 for 𝑖 ≠ j.  In the present study, the 

country-specific foreign variables are constructed using trade weights, i.e., wij is the 

trade weight of country j in the total trade (exports plus imports) of country i. Previous 

studies, such as Dominguez and Tesar (2006), Chue and Cook (2008), document that 

international stock markets are sensitive to foreign exchange rate movement. They 

point that such exchange rate exposure is correlated with increasing international trade. 

Therefore, it makes sense to use trade weights to construct the country-specific foreign 

variables. 

The GVAR model can be expressed by country-specific VARX*(p, q) models where 

p and q denote, respectively, the lag orders of endogenous country-specific and 

exogenous foreign variables.  Moreover, p and q are selected by the Akaike 
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Information Criterion or Schwartz Bayesian Information Criterion, defined below.  

iii
i

qpi sk
TTk

AIC −−+−= ˆlog
2

)2log1(
2

,, 
 

T
skTTk

SBC ii

i

i

qpi ln
2

ˆlog
2

)2log1(
2

,, −−+−=   

The estimation is conducted on a country-by-country basis, the country-specific 

VARX* model need to be solved simultaneously for all of the domestic variables, xit, 

i=0,1,…N, then the GVAR model is solved for the system as a whole, taking account 

of fact that all the variables are endogenous in the system as a whole.  

To construct the GVAR model from the country-specific models, we define  

( )'*'' , ititit xxz = and then rewrite Eq.(7) for each country as  

   

          Ai0zit = ai0 + Ai1zi,t−1 + Ai2zi,t−2 + uit,    (8) 

 

where 

         Ai0 = (Iki, −Λi0), Ai1 = (Φi1,  Λi1),  Ai2 = (Φi2, Λi2),       (9) 

 

We can then use the link matrices Wi defined by the country-specific trade 

weights wij to obtain the identity  

                            zit = Wixt                          (10)                                   

                                 

where xt = (x0t
′ , x1t

′ , … , xNt
′ )′ is a 2(N+1)×1 vector, which collects all the endogenous 

variables of the system, Wi  is a 4 × 2(N + 1)  matrices.  The identity of Eq.(10) 

follows that 

 

Ai0Wixt = ai0 + Ai1Wixt−1 + Ai2Wixt−2 + uit, for i=0,1,2,…,N, 
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and these individual country models are then stacked to yield the model for xt given 

by  

1 2− −= + + +0 t 0 t 1 t 2 tG x b G x G x u                (11)                                        

where 

G0 = (

A00W0

A10W1

⋮
AN0WN

) , G1 = (

A01W0

A11W1

⋮
AN1WN

) , G2 = (

A02W0

A12W1

⋮
AN2WN

) , 

 

a0 = (

a00
a10

⋮
aN0

) , ut = (

u0t
u1t

⋮
uNt

) .  

 

   G0  is a known non-singular matrix with 2(N+1)×2(N+1) dimensions, which 

depends on the trade weights and parameter estimates. Pre-multiplying Eq.(20) by G0
−1 

obtains the GVAR (2) model as follows 

 

      t2t21t10t εxFxFbx +++= −−               (12) 

where -1

1 0 1F = G G , -1

2 0 2F = G G , -1

0 0 0b = G a , -1

t 0 tε = G u  

F1 and F2 are structural coefficients, hence the main work of GVAR is to compute 

the matrix F and solve for xt recursively.  As is built, the GVAR allows for interactions 

to take place between factors and countries through 3 distinct but interrelated channels: 

(1) Contemporaneous dependence of domestic variables and foreign variables, and on 

its lagged values. (2) Dependence of the domestic variables on common global weakly 

exogenous variables. (3) Weak cross-sectional dependence of the idiosyncratic shocks. 
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Namely, contemporaneous dependence of shocks in country i on the shocks in country 

j, as described by the cross-country covariances. 

In our article, we focus on Granger causality to compare with EW. The country-

specific GVAR-ECM can be specified below 

it

*

2iti2

*

1iti1

*

iti0

2iti21iti1i1i0it

uXΛXΛXΛ

XΦXΦΠtaaX

++++

++++=

−−

−−

          

ECM

    (13) 

The use of a GVAR framework can investigate the country-specific causal 

relationships between s and f, namely, the Granger causality.  To do this, Eq.(6) can 

be expanded below: 

1 1 1 1 1, 1, 1,

1 1 0

( )
p p p

t t t j t j j t j j j t

j j j

s s f s f    − − − − −

= = =

 = + − +  +  + +   1 tδ F    (14) 

2 2 1 1 2, 2, 2,

1 0

( )
p p p

t t t i t j j t j j j t

j i j j

f s f s f    − − − − −

= = =

 = + − +  +  + +   2 tδ F  (15) 

where st and ft are time series of the log exchange rates and monetary fundamental of 

the i-th country, and Ft=[st
*, ft

*] denotes the weighted vector of the other countries’ 

corresponding foreign variables, and p is the lag orders of the domestic and foreign 

variables; hence, =[s, f]. 

 

3. Empirical Results 

 

As an illustrative comparison, we use the same data as EW, and the trade weight 

matrix is derived from the homepage of Global VAR Modeling1, which is maintained 

by the original contributors of this method. 

 

3.1 Average pairwise cross-section correlations 

For average pairwise cross-section correlations. One of the key assumptions of 

                                                 
1 https://sites.google.com/site/gvarmodelling/home 

https://sites.google.com/site/gvarmodelling/home
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GVAR modeling approach is that the ‘idiosyncratic’ shocks of the country-specific 

models should be cross-sectionally ‘weakly correlated’ with each other, so that 

Cov(xit
∗ , uit) → 0, with N → ∞, and as the result the weak exogeneity of the foreign 

variables is ensured (Filippo and Pesaran, 2013).  As a simple diagnostic of the 

extent to which the country-specific foreign variables have been effective in reducing 

the cross-section correlation of the variables in GVAR model, average pairwise cross-

section correlations are computed for the associated residuals of the country-specific 

VARX* and VAR model, respectively. We examine the values of the cross-section 

correlation of the residuals from the VAR model. 

 

For country-specific exchange rates and each fundamental, we estimate a VECM 

and GVECM, and obtain residuals.  

Table 1 presents the average of residual correlation of exchange rate Eq.(14). Given 

fundamental, we pick residual series from each country, and compute a 66 correlation 

matrix.  Since the matrix is symmetric, the average correlation can be obtained by 

either column-wise or row-wise average, except the diagonal elements.  We list two 

columns by VECM and GVECM, reading across each fundamental, it is obvious that 

the inclusion of foreign factors substantially reduce cross-country residual correlation. 

Table 2 presents the average of residual correlation of fundamental Eq.(15), which 

has the similar results as Table 2.   

 

3.2 Cross-country dynamic relationships 

The coefficient vectors 𝜹1𝑗 and 𝜹2𝑗 measure the effects of foreign variables on 

their counterparts.  Among them, 10 and 20 measure the cross-country 

contemporaneous relationship.  For cross-country dynamic relationships, we 

investigate dynamic relations between st and ft across international markets. 
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Moreover, 11 and 21 measure the cross-country dynamic relationship.  

 

Table 3 tabulates the contemporaneous coefficients of foreign variables, in the 

parameter s,1L and  f,2L, the subscript s and f denotes, respectively, the foreign variable 

of exchange rates and fundamentals; 1 and 2 denote, respectively, Eqs.(14) and (15); L 

is the lag order of the foreign variable.  Hence, s,10 and  f,10 are contemporaneous 

coefficient of foreign variables of Eq.(14); and s,20 and  f,20 are contemporaneous 

coefficient of foreign variables of Eq.(15); non-zero L imply the dynamic coefficients. 

Comparing Tables 3 to 5, we find that most contemporaneous foreign variables are 

statistically significant; on the contrary, both Table 4 and Table 5 indicate that the lagged 

foreign variables may not be as statistically important as contemporaneous foreign 

variables. To sum up, the cross-country foreign variables are important global factors. 

 Subsequently, our crucial work is to check the predictability of the system by 

Granger causality. We will focus on duplicating three Tables of EW’s paper, the next 

subsection continues the study. 

 

3.3 Compare Granger causality of GVAR with EW 

Finally, for domestic causal relationship, following Granger (1969), if the 

prediction of y using past x is not more accurate than the prediction without using past 

x in the mean square error sense, i.e. 

𝜎2(𝑦𝑡|𝐼𝑡−1, 𝑥𝑡−1) < 𝜎2(𝑦𝑡|𝐼𝑡−1), 

where It-1 is the information set up to time t-1, then we say that the random variable x 

does not Granger cause the random variable y.  It is well known that causality can be 

jumbled after the data are temporally aggregated. If the data are observed at intervals 

when the dynamics fail to hold, there may not be any Granger causality detected. In 
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calculating the statistical significance of Granger causality statistic, a bootstrapping p-

value with 1000 replications is used.  Eqs.(14) and(15) can be used to test the two-

way causality in a GVAR framework.  According to (14), to test the null hypothesis 

that ft does not Granger cause st is to test the hypothesis below: 

 

1,1 = 1,2 =  = 1,p = 0.           (16) 

 

Similarly, according to Eq.(15), to test the null hypothesis that st does not Granger 

cause ft is to test the hypothesis as follows: 

 

2,1 = 2,2 =  = 2,p = 0.                           (17) 

 

The hypothesis testing is implemented by bootstrapping F test. The bivariate 

VAR case of EW is also estimated for comparison. 

 For convenience of comparison, Tables 6~ 8 correspond to the same Tables of EW. 

The GVECM framework improves the statistical significance of the Granger causality 

of some cases.  

 

4. Conclusion 

 

The main objective has been to investigate the relations between exchange rates and 

monetary fundamentals based on the Global VAR model.  Motivating this effort were 

important consequences of increased globalization on financial markets, together with 

a desire to provide a comprehensive set of empirical evidences through a methodology 

explicitly modeling interconnections and interdependencies between markets. This 

study organizes the efforts around the tasks of simultaneously estimating the cross-

country contemporaneous relationship, the cross-country dynamic relationship and the 

domestic causality relationship between exchange rates and monetary fundamentals.  

Conventional VAR approach ignores the impacts of global interdependencies of the 
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other foreign markets on specific market. To account for such impacts, this study 

contributes to the literature by estimating the dynamics in a Global VAR framework, 

and as a result, we obtain more evidence. 

The main findings are as the following. First, the analyses show the evidence of 

strong cross-country contemporaneous effects, independent on the choice of the 

variables or country, that are particularly informative regarding to the international 

financial linkages.  Second, the analyses of cross-country dynamic relationships 

indicate that the foreign exchange rates and the foreign monetary fundamentals help 

forecast the domestic exchange rates on several important markets, among them, 

including US, UK, Japan and China.  This study helps explain the predictive relation 

between exchange rates and monetary fundamentals. 
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Table 1. Average of cross-section correlation of exchange rates Eq.(14) 

Fundamentals Country VECM GVECM 

(m-m*) Canada 0.0556 -0.0466 

  France  0.5926 -0.0066 

  Germany 0.5940 0.0059 

  Italy 0.5443 -0.1493 

  Japan 0.4355 0.0151 

  UK 0.4960 -0.1100 

(p-p*) Canada -0.0020 0.0253 

  France  0.5856 0.3025 

  Germany 0.5845 0.3053 

  Italy 0.5422 0.1439 

  Japan 0.4406 0.1394 

  UK 0.5026 0.1097 

(i-i*) Canada 0.0822 0.0658 

  France  0.5786 0.2768 

  Germany 0.5837 0.2904 

  Italy 0.5260 0.1191 

  Japan 0.4275 0.1386 

  UK 0.4980 0.1458 

(m-m*)-(y-y*) Canada 0.0527 -0.0377 

  France  0.5929 0.0160 

  Germany 0.5805 0.0353 

  Italy 0.5418 -0.1334 

  Japan 0.4268 0.0031 

  UK 0.4943 -0.0834 

(y-y*) Canada 0.0668 0.0326 

  France  0.6096 0.2800 

  Germany 0.5816 0.2810 

  Italy 0.5579 0.1014 

  Japan 0.4439 0.1292 

  UK 0.4930 0.1089 
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Table 2. Average of cross-section correlation of fundamentals Eq.(15) 

Fundamentals Country VECM GVECM 

(m-m*) Canada 0.1915 0.1486 

  France  0.3279 0.2048 

  Germany 0.3610 0.2592 

  Italy 0.3073 0.2020 

  Japan 0.2282 0.2059 

  UK 0.3706 0.2547 

(p-p*) Canada 0.2221 0.0409 

  France  0.3805 -0.0055 

  Germany 0.2886 -0.1044 

  Italy 0.3559 -0.0289 

  Japan 0.3549 -0.0070 

  UK 0.2184 -0.1413 

(i-i*) Canada 0.4476 -0.0280 

  France  0.3837 -0.2841 

  Germany 0.5675 0.0511 

  Italy 0.5151 -0.1205 

  Japan 0.4095 0.0086 

  UK 0.5119 -0.0030 

(m-m*)-(y-y*) Canada 0.1701 0.1105 

  France  0.3503 0.2212 

  Germany 0.3312 0.2081 

  Italy 0.3268 0.2117 

  Japan 0.2101 0.1896 

  UK 0.3283 0.1835 

(y-y*) Canada 0.3303 0.0106 

  France  0.5987 0.0225 

  Germany 0.4105 -0.3103 

  Italy 0.5510 -0.0611 

  Japan 0.4479 -0.0215 

  UK 0.4715 -0.1387 

 

  



17 

 

Table 3. Cross-country contemporaneous relationships, p-values 

  Eq.(14) Eq.(15) 

Fundamentals Countries s,10 f,10 s,20 f,20 

(m-m*)    Canada 0.352 0.089 0.218 0.004 

 France  0.000 0.000 0.359 0.010 

 Germany 0.000 0.000 0.105 0.022 

 Italy 0.000 0.001 0.358 0.004 

 Japan 0.000 0.009 0.077 0.442 

 UK 0.000 0.001 0.020 0.000 

(p-p*) Canada 0.676 0.975 0.485 0.016 

 France  0.000 0.586 0.149 0.000 

 Germany 0.012 0.819 0.120 0.000 

 Italy 0.000 0.692 0.742 0.001 

 Japan 0.000 0.580 0.554 0.000 

 UK 0.000 0.923 0.175 0.094 

(i-i*) Canada 0.926 0.024 0.277 0.000 

 France  0.000 0.014 0.454 0.021 

 Germany 0.001 0.000 0.359 0.000 

 Italy 0.000 0.852 0.012 0.000 

 Japan 0.002 0.691 0.818 0.002 

 UK 0.000 0.375 0.293 0.000 

(m-m*)-(y-y*) Canada 0.349 0.077 0.220 0.039 

 France  0.000 0.000 0.224 0.011 

 Germany 0.000 0.000 0.170 0.058 

 Italy 0.000 0.000 0.536 0.018 

 Japan 0.000 0.008 0.161 0.385 

 UK 0.000 0.000 0.006 0.001 

(y-y*) Canada 0.876 0.694 0.559 0.000 

 France  0.000 0.699 0.186 0.000 

 Germany 0.001 0.268 0.417 0.000 

 Italy 0.000 0.952 0.439 0.000 

 Japan 0.000 0.434 0.677 0.000 

 UK 0.000 0.818 0.224 0.000 
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Table 4. Cross-country dynamic relationships, lag=1, p-values 

  Eq.(14) Eq.(15) 

Fundamentals Countries s,11 f,11 s,21 f,21 

(m-m*)    Canada 0.753 0.816 0.987 0.650 

 France  0.603 0.702 0.626 0.358 

 Germany 0.539 0.918 0.803 0.933 

 Italy 0.378 0.946 0.056 0.710 

 Japan 0.266 0.511 0.242 0.470 

 UK 0.300 0.759 0.865 0.325 

(p-p*) Canada 0.938 0.340 0.276 0.742 

 France  0.943 0.855 0.721 0.052 

 Germany 0.255 0.972 0.715 0.862 

 Italy 0.457 0.522 0.265 0.048 

 Japan 0.657 0.155 0.269 0.164 

 UK 0.015 0.082 0.190 0.877 

(i-i*) Canada 0.897 0.219 0.188 0.189 

 France  0.695 0.140 0.204 0.091 

 Germany 0.931 0.004 0.024 0.349 

 Italy 0.683 0.865 0.330 0.344 

 Japan 0.449 0.548 0.893 0.880 

 UK 0.062 0.100 0.308 0.949 

(m-m*)-(y-y*) Canada 0.658 0.959 0.782 0.785 

 France  0.749 0.726 0.384 0.168 

 Germany 0.523 0.933 0.932 0.966 

 Italy 0.530 0.981 0.029 0.848 

 Japan 0.256 0.550 0.318 0.655 

 UK 0.307 0.637 0.384 0.372 

(y-y*) Canada 0.674 0.425 0.129 0.015 

 France  0.757 0.327 0.502 0.137 

 Germany 0.702 0.147 0.525 0.999 

 Italy 0.369 0.626 0.365 0.700 

 Japan 0.560 0.711 0.456 0.327 

 UK 0.043 0.587 0.461 0.804 
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Table 5. Cross-country dynamic relationships, lag=2, p-values 

  Eq.(14) Eq.(15) 

Fundamentals Countries s,12 f,12 s,22 f,22 

(m-m*)    Canada 0.599 0.246 0.557 0.262 

 France  0.275 0.293 0.555 0.504 

 Germany 0.098 0.225 0.485 0.984 

 Italy 0.516 0.115 0.618 0.778 

 Japan 0.419 0.275 0.614 0.333 

 UK 0.368 0.675 0.914 0.875 

(p-p*) Canada 0.617 0.666 0.692 0.196 

 France  0.795 0.695 0.397 0.029 

 Germany 0.081 0.909 0.829 0.001 

 Italy 0.739 0.557 0.177 0.803 

 Japan 0.303 0.575 0.193 0.292 

 UK 0.091 0.848 0.268 0.533 

(i-i*) Canada 0.482 0.785 0.788 0.327 

 France  0.981 0.095 0.903 0.578 

 Germany 0.072 0.111 0.025 0.402 

 Italy 0.647 0.117 0.152 0.668 

 Japan 0.427 0.414 0.385 0.498 

 UK 0.271 0.994 0.214 0.632 

(m-m*)-(y-y*) Canada 0.554 0.219 0.487 0.318 

 France  0.447 0.514 0.872 0.71 

 Germany 0.088 0.19 0.894 0.675 

 Italy 0.6 0.076 0.819 0.674 

 Japan 0.337 0.275 0.984 0.459 

 UK 0.37 0.497 0.788 0.959 

(y-y*) Canada 0.711 0.758 0.389 0.849 

 France  0.942 0.698 0.399 0.329 

 Germany 0.414 0.355 0.507 0.188 

 Italy 0.899 0.509 0.812 0.366 

 Japan 0.442 0.759 0.47 0.218 

 UK 0.136 0.025 0.304 0.644 
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Table 6. Bivariate Granger causality tests with 1000 bootstrapping replications, p=4. 

This table corresponds to the Table 3 of Engel and West (2005) 

(m-m*) VECM of HA GVECM of HA VECM of HB GVECM of HB 

CA 0.051 0.038 0.812 0.6 

France 0.163 0.155 0.725 0.415 

Germany 0.89 0.965 0.067 0.093 

Italy 0.081 0.365 0.432 0.097 

Japan 0.079 0.023 0.216 0.011 

UK 0.481 0.342 0.812 0.863 

(p-p*) 

CA 0.958 0.869 0.176 0.188 

France 0.14 0.585 0.596 0.68 

Germany 0.044 0.032 0.588 0.692 

Italy 0.037 0.267 0.864 0.328 

Japan 0.104 0.045 0.231 0.837 

UK 0.453 0.161 0.826 0.872 

(i-i*) 

CA 0.314 0.029 0.867 0.264 

France 0.115 0.087 0.319 0.238 

Germany 0.18 0.741 0.208 0.025 

Italy 0.466 0.192 0.321 0.393 

Japan 0.007 0.138 0.783 0.951 

UK 0.127 0.038 0.6 0.481 

(m-m*)-(y-y*) 

CA 0.071 0.062 0.899 0.826 

France 0.218 0.159 0.33 0.384 

Germany 0.983 0.723 0.808 0.102 

Italy 0.113 0.596 0.668 0.175 

Japan 0.18 0.076 0.553 0.387 

UK 0.483 0.605 0.487 0.934 

(y-y*) 

CA 1.9675 0.309 0.32 0.156 

France 0.5521 0.345 0.508 0.014 

Germany 0.238 0.612 0.538 0.489 

Italy 0.4269 0.739 0.199 0.278 

Japan 0.6115 0.228 0.899 0.517 

UK 0.6269 0.481 0.389 0.634 
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Table 7. Bivariate Granger causality tests with 1000 bootstrapping replications, p=4. 

This table corresponds to the Table 4 of Engel and West (2005) 

(m-m*) VECM of HA GVECM of HA VECM of HB GVECM of HB 

CA 0.075 0.011 0.485 0.528 

France 0.142 0.084 0.192 0.675 

Germany 0.461 0.331 0.241 0.087 

Italy 0.099 0.332 0.091 0.623 

Japan 0.289 0.059 0.591 0.131 

UK 0.431 0.143 0.796 0.667 

(p-p*) 

CA 0.27 0.225 0.133 0.267 

France 0.353 0.204 0.079 0.002 

Germany 0.091 0.366 0.393 0.838 

Italy 0.089 0.2 0.866 0.076 

Japan 0.186 0.017 0.3 0.708 

UK 0.277 0.015 0.486 0.97 

(i-i*) 

CA 0.275 0.022 0.996 0.421 

France 0.071 0.202 0.38 0.459 

Germany 0.05 0.342 0.185 0.014 

Italy 0.306 0.146 0.185 0.271 

Japan 0.051 0.329 0.586 0.765 

UK 0.01 0.025 0.512 0.453 

(m-m*)-(y-y*) 

CA 0.311 0.066 0.296 0.444 

France 0.235 0.068 0.204 0.725 

Germany 0.553 0.212 0.275 0.373 

Italy 0.053 0.619 0.261 0.318 

Japan 0.074 0.038 0.859 0.243 

UK 0.801 0.72 0.559 0.928 

(y-y*) 

CA 0.572 0.732 0.68 0.647 

France 0.221 0.168 0.489 0.059 

Germany 0.701 0.385 0.194 0.197 

Italy 0.402 0.399 0.407 0.514 

Japan 0.01 0.18 0.955 0.513 

UK 0.68 0.445 0.148 0.231 
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Table 8. Bivariate Granger causality tests with 1000 bootstrapping replications, p=4. 

This table corresponds to the Table 5 of Engel and West (2005) 

(m-m*) VECM, pvalue GVECM, pvalue VECM, pvalue GVECM, pvalue 

CA 0.036 0.031 0.502 0.057 

France 0.253 0.384 0.023 0.265 

Germany 0.938 0.13 0.059 0.607 

Italy 0.708 0.097 0.141 0.475 

Japan 0.26 0.141 0.171 0.688 

UK 0.338 0.466 0.296 0.153 

(p-p*) 

CA 0.025 0.071 0.608 0.559 

France 0.193 0.332 0.01 0.002 

Germany 0.139 0.286 0.193 0.067 

Italy 0.479 0.001 0.002 0.012 

Japan 0.311 0.265 0.225 0.235 

UK 0.203 0.006 0.158 0.07 

(i-i*) 

CA 0.2 0.06 0.061 0.041 

France 0.745 0.683 0.133 0.163 

Germany 0.234 0.042 0.282 0.518 

Italy 0.396 0.493 0.525 0.078 

Japan 0.081 0.014 0.072 0.151 

UK 0.315 0.373 0.663 0.373 

(m-m*)-(y-y*) 

CA 0.019 0.016 0.535 0.146 

France 0.254 0.245 0.042 0.62 

Germany 0.683 0.006 0.244 0.172 

Italy 0.722 0.162 0.171 0.763 

Japan 0.442 0.196 0.17 0.192 

UK 0.192 0.468 0.288 0.174 

(y-y*) 

CA 0.089 0.105 0.476 0.019 

France 0.139 0.015 0.104 0.004 

Germany 0.883 0.202 0.357 0.213 

Italy 0.645 0.684 0.087 0.164 

Japan 0.177 0.089 0.768 0.148 

UK 0.816 0.226 0.777 0.635 
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Figure 1. Nominal exchange rates and trade-weighted foreign exchange rates 
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