
      Castillo-Ponce and Hernández, Internaational Journal of Applied Economics, 5(1), March 2008, 30-47 30

Short-Run Dynamics of the Price Level and External 
Exposure: Evidence from Mexico 

  
Ramon A. Castillo-Ponce* and Jorge Herrera Hernández** 

 
*California State University, Los Angeles and Universidad Autonoma de Baja California; and 

**Banco de Mexico 
 

______________________________________________________________________________ 
 
Abstract In this document we apply novel econometric techniques to estimate the short-run 
dynamics of the price level with respect to domestic and foreign factors. In particular, we 
implement the Vahid and Engle (1993) and the Engle and Kozicki (1993) common cycles 
methodologies to determine the existence and magnitude of common cyclical fluctuations 
between the price level, wages, and the exchange rate. In addition, we present an exercise to 
determine the relationship between the short-run effect of the exchange rate on the price level 
and the degree of external exposure in divisions and sectors of the manufacturing industry in 
Mexico. We find that cyclical fluctuations of wages and the exchange rate affect significantly the 
behavior of the price level. We also identify a positive association between openness and the 
magnitude of exchange rate pass-through to prices.   
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1. Introduction 
 
Determining the factors that influence the price level is a task that has occupied economists for 
decades. The exercise is, of course, of extreme importance at the policy making level. For the 
most part, the analysis of inflationary dynamics has considered long-run relationships between 
the price level and variables believed to affect its behavior. For the particular case of Mexico we 
find several influential articles; Garces (1999), Esquivel and Razo (2002), and Baqueiro et al. 
(2003), for example. The first document presents a mark-up model of inflation and finds that 
wages and the exchange rate are important determinants of the price level; but not monetary 
aggregates. Interestingly, Esquivel and Razo show, using an error correction model, that 
deviations from equilibrium in the money market have a significant effect on inflation. Lastly, 
Baqueiro et al. analyze the importance of the exchange rate pass-through on the price level under 
different scenarios of inflation. Not surprisingly, the authors find that the magnitude of the pass-
through diminishes as inflation decreases.  
 
Recognizing that policy usually responds to transitory changes in economic variables, in this 
document we deviate from traditional lines of study and evaluate the importance of transitory 
shocks on the price level. To that end, we conduct an analysis to identify the existence and 
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magnitude of common cyclical fluctuations among the producer price index, wages, and the 
bilateral Mexico –U.S. exchange rate.  
 
We note that the identification of significant short-run relations among economic time series can 
be performed via various methodologies, including the estimation of Vector Autoregresion 
Models (VAR’s) or Vector Error Correction Models (VEC’s). In recent economics literature, 
however, authors have employed econometric techniques especially designed to model short-run 
fluctuations of time series data. Some of these methodologies include the Vahid and Engle 
(1993) estimation of common cycles for non-stationary series; and the Engle and Kozicki (1993) 
technique for stationary series.1 Accordingly, in the present document we implement the Vahid 
and Engle (VE hereafter) technique for groups of variables that present common trends, and the 
Engle and Kozicki (EK hereafter) technique for sets of variables for which cointegration is not 
identified.  
 
Although estimating the effect of transitory shocks on the price level is an exercise interesting in 
and of itself, we go a step further by evaluating the relationship between these shocks and the 
external exposure of industries. In particular, we take data on total sales and foreign sales of the 
nine divisions of the manufacturing industry in Mexico, and 47 of its sectors, and derive a 
measure of external exposure. We then regress this variable against the coefficients of exchange 
rate pass-through.  
 
Studies similar in spirit to the one we conduct here include Yang (1997), Allayannis and Ihrig 
(2001), and Campa and Goldberg (2002, 2004). Considering a Dixit-Stiglitz model of product 
differentiation, Yang finds a positive association between the exchange rate pass-through and the 
degree of product differentiation in a sample of U.S. manufacturing industries. Similarly, 
Allayannis and Ihrig analyze the degree of exchange-rate exposure of manufacturing industries 
to variables including export and import shares. Campa and Goldberg, on the other hand, provide 
evidence of partial exchange rate pass-through to import prices and show that in the long-run, 
microeconomic variables are the most important determinants of changes in the exchange rate 
pass-through.  
 
In our exercise, we anticipate finding a direct relationship between openness and the response of 
the price level to exchange rate fluctuations. Reasonably, we could argue that prices in industries 
that are highly exposed to external shocks exhibit a more significant response to exchange rate 
variation; compared with prices of industries with a lower degree of external exposure.  This is 
especially compelling in the case of Mexico, where a number of studies have shown that the 
exchange rate pass-through to prices is quite significant.2 As such, prices of industries with a 
high degree of openness would be more exposed to exchange rate fluctuations than industries 
hardly opened.  
 
The remaining of the document is organized as follows: the econometric methodology is 
described in Section 2. Section 3 presents the data. The estimations and discussion of the results 
are reported in Section 4. Section 5 concludes.  
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2. Methodology  
 
The VE technique considers the Wold representation of the stationary first difference of a  
vector :  
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which is the common trend representation derived in Stock and Watson (1988) an in fact a 
multivariate version of the Beverage-Nelson trend-cycle decomposition. In (2) the first term 
represents the trend component and the second the stationary cyclical component of the system. 
The existence of cointegration implies that ( ) 01' =Cα and α  is a nxr matrix of r cointegrating 
coefficients. Similarly, the existence of common serial correlation features implies that 

( ) 0~ *' =LCα  and α~ is a   matrix of s common features.  nxs
 
The cointegrating relationships can be estimated employing various methodologies. However, 
we use that suggested by Johansen (1991), since it allows us to compute the number of 
cointegrating relations (r).  
 
Following VE, we note that once cointegration has been identified, the number of common 
features can be estimated by first computing the squared canonical correlations ( )2
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system, and then testing the null hypothesis . Where s corresponds to the 
number of common cycles present among the variables. Under the null, the relevant test statistic 

is  and has a  distribution with  degrees 

of freedom. By conducting this test, we are able to determine the existence and number of 
common features, s, at the cyclical frequency.  
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The EK technique considers a regression-based test for common features. The authors argue that 
features in economic variables can be defined in terms of regression hypothesis. For example, in 
the model  
 

tttt zxy εγβ ++=                               (3) 
 
a test for serial correlation would be a hypothesis test on γ , where  would correspond to lags 
of  and  to seasonal dummies or trends, for example. Suppose now that two series   and 

 are each tested for a particular feature estimating the system 
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tttt zxy 1111 εγβ ++=                               (4) 

tttt zxy 2222 εγβ ++=  
 
To test whether the feature of interest is common to the series, one could test for the existence of 
a δ  such that a combination ttt yyu 21 δ−=  does not have the feature; hence, the exercise 

amounts to estimating δ . The authors notice that the estimated coefficient, , is equivalent to 
the two-stage least squares estimate of  

δ̂
δ  in the model 

 
tttt Dyy εφδ ++= 21                                          (5) 

 
where the list of instruments contains the set of lags of   and  in addition to other 
stationary variables,  is a set of deterministric variables (intercept, trend, dummies and the 
like), 

ty1 ty2

tD

tε  is the error term, and δ  and φ are the coefficients of the structural form.  Once this 

equation is estimated, and  identified, the test for common features demands a regression of δ̂ tε̂
2χ

 
against the set of instruments. The test statistic is of this regression and is distributed   
with degrees of liberty equal to the number of new regressors introduced. It is worth mentioning 
that in our case the EK test is conducted using the first difference of the variables of interest, 
since the variables in levels are non-stationary.  

2TR

 
 
3. Data 
 
The variables analyzed are the price level, wages, and the bilateral Mexico-U.S. exchange rate. 
We obtained data on prices and wages for the nine divisions of the Mexican manufacturing 
sector and for forty seven of their forty nine sectors.3 Price data correspond to the producer price 
index for final goods. Wages refer to total remunerations. The exchange rate is the nominal 
Mexico-U.S. exchange rate. The source for all data is the System of Economic Indicators of 
Banco de México. The variables are in constant terms and the range of the sample is January 
1996 – April 2003.4  
 
The indicator of openness was estimated by computing the ratio between foreign sales and total 
sales for the divisions and sectors of the manufacturing industry. The data were obtained from 
the Monthly Industrial Survey (EIM) provided by the National Institute of Statistics, Geography 
and Informatics (INEGI). Since the data on prices, wages, and the exchange rate are more or less 
well known, we constraint data presentation to the openness measure.  
 
Tables 1 and 2 show the variable for the divisions and the sectors respectively.  Some 
characteristics of the data are worth mentioning. While foreign sales in the most opened 
divisions, 8 and 9, are about one third of total sales, the same are less than 10 percent in divisions 
1 and 4. That is, there is a significant difference in the degree of external exposure at the division 
level. We also find significant differences in the degree of openness at the sector level. For 
example, while sector 14 has virtually no foreign sales, sector 54 reports a ratio of foreign sales 
to total sales of almost 75%. Hence, the variation of this measure allows for a meaningful 
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analysis of the relationship between external transitory shocks to the price level and industrial 
openness.      
 
 
4. Empirical Analysis 
 
4. 1. Stochastic Properties of the Series 
 
As it was mentioned in the methodology section, a necessary condition to implement the VE test 
for common cycles is the presence of cointegration among the series considered. It follows that 
the series must be non-stationary to proceed with the cointegration test; and more specifically, 
the series must be integrated of order 1. To test for the order of integration of the series included 
in this analysis, we conduct conventional unit root tests.5 The results are presented in Table A1 in 
the Appendix. In the case of wages, the critical values at the 99% and 95% confidence level are 
0.74 and 0.46 respectively. Notice that the null hypothesis is clearly rejected for all series in 
levels, but it is not rejected for the first differences. Hence, the series are integrated of order 1. In 
the case of prices, the evidence is apparently not as conclusive. The critical values are 0.22 and 
0.15 at the 99% and 95% interval. The null is rejected in levels in all cases, but not rejected in 
the case of the prices for sectors 11, 13, 14, 24, 25, 32, 35, 40, 41, 42, 44, 48, 51 and 52 in first 
differences. For these cases we conduced further testing and concluded that all of them are in 
fact integrated of order 1.6  
 
4. 2. Estimations and Results 
 
4.2.1 VE Common Cycles Estimation 
 
First, we test for the existence of cointegration and then implement the VE test for those cases 
for which cointegration was detected. Table 3 reports the results.7  

 

There is evidence of the existence of cointegration in divisions 1, 2, 5, 6, 8, and 9. In the case of 
division 2, the statistics suggest the existence of two cointegrating vectors. The signs of the 
coefficients are positive, results consistent with theoretical postulates. That is, there exists a 
direct relation between prices, wages and the exchange rate. In most cases, the magnitude of the 
coefficients is similar to those found in previous studies; the effect of the exchange rate on the 
price level is relatively larger than the effect of wages. This is particularly strong in division 5, 
where the magnitude of the coefficient of the exchange rate is about 6 times greater than the 
coefficient on wages. The only exception to this regularity is division 1, where the effect of 
wages on the price level appears to be greater than the effect of the exchange rate.  
 
We now turn our attention to the individual sectors. Detailed results of the estimations are 
presented in Table A2 in the Appendix. Table 4 presents a summary of the same. For division 1, 
we find evidence of cointegration in sectors 11, 12, 14, 18, 19, and 20. The elasticities of the 
price level with respect to wages and the exchange rate are qualitatively consistent with what is 
found in the literature. In particular, we find that the response of the price level to the exchange 
rate is greater than the same with respect to wages.  Moreover, the results for the short-run 
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analysis indicate the existence of comovements for the variables in each one of these sectors. In 
the case of sector 20, the short-run elasticity is greater then 1.  
 
For division 2, only in 2 of the 5 sectors, 27 and 28, did the test results indicate the existence of a 
cointegrating relationship. Again, the effect of the exchange rate is relatively larger than the 
effect of wages. In the case of sector 28, the response of the price level to the exchange rate is 
more than double. Similarly, the results indicate common movements for the series in both 
sectors. The magnitude of the short-run response of the price level to the exchange rate for sector 
28 is greater than one.  
 
For the sectors of divisions 3, 4 and 5 we find evidence of cointegration, and a relatively greater 
effect of the exchange rate on prices than the effect of wages. It is worth noting that the long-run 
effect of the exchange rate on the price level in sectors 38 and 42 is almost a 1:2 ratio. Regarding 
the short-run effect, the magnitude of the coefficient of the exchange rate for sector 31 is the 
largest in the entire sample. The implication of this magnitude is that the response of the price 
level in this sector is 3 times greater than the short-run variation of the exchange rate.  
 
For divisions 6, and 7, cointegration is found only in 2 sectors. The coefficients are consistent 
with the pattern previously described. Evidence of short-run synchronization is identified in each 
of the two sectors. Finally, for division 8, the results show the existence of cointegration and 
common movement in 7 of its 11 sectors. The coefficients of wages and the exchange for the 
long-run and short-run are, again, consistent with the evidence from other divisions and sectors.   
 
4.2.2 EK Common Features Estimations 
 
We now implement the EK technique for the divisions and sectors for which cointegration was 
not detected; divisions 3, 4, and 7.  For division 3 we found no evidence of a meaningful 
relationship in the short-run between prices, wages and the exchange rate. For divisions 4 and 7 
the magnitudes of the common feature coefficients corresponding to the exchange rate are .07 
and 2.75, with  test statistics of 0.51 and 1.72 respectively. Given that the critical value for 
one degree of freedom is 3.84 at the 5% significance level, we do not reject the null hypothesis 
of the existence of common serial correlation. That is, prices and the exchange rate share 
common cyclical variations. In other words, transitory shocks in the exchange rate are 
significantly associated with short-run movements in prices.  

2χ

 
Table 5 presents the results for the sectors for which we found evidence of significant short-run 
relationships between prices, wages and the exchange rate. For those sectors not reported, the 
results obtained in the estimation of equation (5) indicated a non-significant association between 
the variables. The results of the EK test indicate the existence of a common feature for sectors 
17, 26, 37, 41, 43, 44, 49 and 58. In all cases we identify a positive association between prices, 
wages and the exchange rate.8 Similar to the results reported for the VE test, in this case we find 
that the transitory effect of the nominal exchange rate on the price level is greater than the 
corresponding to wages. The highest coefficient was obtained for sector 37, while the smallest is 
found in sector 44.  
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4.2.3 Short-run Dynamics and Openness 
 
In this section we center our attention on evaluating the relationship between the short-run 
response of prices to the exchange rate and the degree of openness of the various divisions and 
sectors of the manufacturing industry. To that end, we present in Tables 6 and 7 the measure of 
openness and the exchange rate coefficient that corresponds to the comovement and common 
feature vectors previously estimated. Table 6 presents the numbers for the divisions.9 
Interestingly, for division 4, the least open, we find the lowest comovement coefficient, 0.07; and 
for division 8, one of the most exposed, the largest coefficient, 7.71. However, there appears to 
be a non-monotonic relationship between the degree of openness and the magnitude of the short-
run response of prices to the exchange rate. That is, notice that it is not necessarily the case that 
the greater the degree of external exposure the greater the responsiveness of prices to exchange 
rate shocks. Stronger evidence of the relationship between short-run dynamics and openness is 
presented in Table 7, which reports the results by sector.  
 
In general, we find that the greater the degree of openness, the larger the magnitude of exchange 
rate pass-through. Indeed, the simple correlation coefficient between the comovement 
coefficients series and the openness series is 0.52. To formally evaluate the association between 
the magnitude of transitory exchange rate shocks to prices and the degree of openness of an 
industry, we implement an exercise similar to that found in Baqueiro et al. (2003); who estimate 
the methodology employed in Choudhri and Hakura (2001) and Campa and Goldberg (2002). 
The same considers the general regression: 
 

iii X εγαβ ++=                               (6) 
 
where  is a vector of pass-through coefficients for i =1 to n units and iβ iX  a vector of 
regressors specific to the ith  unit. In Baqueiro et al. (2003) the elements in iX  included average 
inflation, volatility of the exchange rate, and net exports. In our case, we regress  against the 
measure of openness for each sector in which a significant comovement coefficient was 
identified. The results of estimating equation (6) are shown in Table 8. We notice a magnitude of 

iβ

γ  equal to 0.02 with a t-statistic of 3.31. These numbers suggest a positive and significant 
association between the magnitude of exchange rate pass-through and the degree of openness of 
various industries. Although the magnitude of the coefficient is relatively small, the qualitative 
relationship between the variables is in and of itself interesting. That is, we find that transitory 
shocks on the Mexico-U.S. bilateral exchange rate have an asymmetric impact on industry 
prices; prices of industries with a relative low level of external openness seem to have low 
sensitivity to changes in the exchange rate. However, prices of industries that trade intensively, 
respond more significantly to these changes; as we mentioned in the introductory section, this 
result appears to be reasonable since one would expect that a sudden change in the terms of trade 
would lead to a more significant change in the prices for industries with high trading activity, 
relative to prices of industries with little or no trade.    
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5. Conclusions 
 
In this document we identified the stochastic relationship between the price level, wages and the 
nominal bilateral Mexico-U.S. exchange rate. Using data from the 9 divisions of the 
manufacturing industry in Mexico and 47 of its 49 sectors, we find results that are consistent 
with previous pass-through studies: there exists a significant and positive association between 
these variables in the long-run. The impact of the exchange rate on the price level appears to be 
greater relative to the impact of wages. For the short-run analysis, we estimated the common 
cycles methodology suggested in Vahid and Engle (1993) and the common features methodology 
according to Engle and Kozicki (1993). It was shown that transitory shocks on wages and the 
exchange rate influence the price level significantly. Moreover, we identified an asymmetric 
response of the price level to exchange rate shocks, that is, for industries whose openness to 
foreign trade is relatively high, the effect of the exchange rate on the price level is relatively 
greater than for those industries with a low degree of openness. An interesting extension of the 
exercise conducted here would be to analyze the importance of this asymmetric response on the 
pass-through to consumer prices. This is especially interesting for a country like Mexico that has 
experienced high levels of inflation associated with currency depreciations. Reasonably, we 
would anticipate that, for highly concentrated industries, the pass-through or producer prices to 
consumer prices would be greater than for industries with low concentration indexes. This is an 
exercise that we postpone for future studies.     
 
 
Endnotes 
 
* Department of Economics and Statistics, California State University, Los Angeles and 
Universidad Autonoma de Baja California, rcastil@calstatela.edu. ** Economist, Banco de 
Mexico, jherrera@banxico.org. We acknowledge helpful conversations and comments from 
Daniel Garcés, Kon Lai and Maureen Hickey. The usual disclaimer applies.  
 
1. Applications of these techniques include Issler and Vahid (2001), Herrera (2004), and Fragoso 
et al. (2005). 
 
2. Including those mentioned in the text. 
 
3. Sectors 16 and 34 are excluded due to the lack of data. Division 9 includes only sector 59. 
 
4. By choosing 1996 as the starting year we avoid issues of structural breaks in the data due to 
the 1994 economic crisis. 
 
5. We choose to implement the test suggested by Kwiatkowski, Phillips, Schmidt, and Shin 
(1992). The null hypothesis for this test indicates that the series are stationary. It has been argued 
in the literature that a test specifying the null hypothesis as such presents higher test power than 
tests stating a null hypothesis of non-stationarity. See for example Patterson (2000). We do not 
report the results of the unit root test on the exchange rate, as it is well known that the series is 
integrated of order one. 
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6. It is well known that unit root tests exhibit weak power, and hence to derive robust results 
various specifications must be estimated. In addition to performing KPSS tests considering 
various bandwidths, we estimated Augmented Dickey Fuller and Philips-Perron tests. We do not 
report the results for brevity, but they show in fact that the series are all integrated of order 1.    
 
7. We do not report the standard errors for the coefficients of wages and the exchange rate, as we 
attempt to reduce the notation and not overwhelm the reader with numbers. These coefficients 
are significant in all cases, as it is reasonable to suspect and consistent with previous studies of 
pass-through. Also, we normalize the vectors with respect to the price level which we denote y in 
the tables (to avoid confusion with the p for the p-value). 
 
8. Notice that for this test we report the results from a two-stage least squares estimation 
normalizing the cofeature vector with respect to the price variable. 
 
9. To simplify the terminology on the Table we simply label the column for comovement and 
cofeature coefficients “Comovement Coefficient”. Notice, however, that in the case of divisions 
4 and 7 we report the coefficient corresponding to the cofeature vector found. 
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Table 1. Openness by Division 

Division % of Foreign Sales

1 8
2 20
3 19
4 3.5
5 17
6 14
7 26
8 34
9 34  

Table 2. Openness by Sector 

Sector % of Foreign Sales Sector % of Foreign Sales

11 1 36 31
12 18 37 31
13 2 38 10
14 0 39 4
15 27 40 9
17 1 41 18
18 2 42 14
19 9 43 21
20 15 44 6
21 19 45 15
22 1 46 20
23 3 47 32
24 15 48 26
25 34 49 10
26 15 50 20
27 12 51 31
28 22 52 13
29 17 53 43
30 21 54 74
31 4 55 27
32 3 56 71
33 5 57 44
35 32 58 41  

Table 3. Cointegration and Common Cycle Tests Results by Division 
 

 

  

r = 0 r = 1 r = 2 y w e P-val GL P-val GL P-val GL y w e
Division 1 40.89 9.52* ----- 1 -0.67 -0.20 0.15 2

 

 

 

 

 

 

≈ 0.00 6 ≈ 0.00 12 1 -0.04 -0.11

División 2 55.37 16.82 3.52* 0 1 -0.96 0.50 3 0.02 8 ≈ 0.00 15 1 -1.13 -0.79
1 0 -0.84

Division 3 27.54* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Division 4 28.49* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Division 5 43.76 13.62* ----- 1 -0.35 -2.07 0.07 2 ≈ 0.00 6 ≈ 0.00 12 1 -0.06 -0.26

Division 6 42.03 12.04* ----- 1 -0.54 -0.92 0.41 2 0.07 6 ≈ 0.00 12 0 1 -1.65
1 0 -3.42

Division 7 18.84* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Division 8 61.07 10.10* ----- 1 -0.49 -0.17 0.15 2 ≈ 0.00 6 ≈ 0.00 12 1 -0.19 -7.71

Division 9 57.72 13.38* ----- 1 -0.32 -0.66 0.09 2 ≈ 0.00 6 ≈ 0.00 12 1 -0.05 -0.23

* Null Hypothesis is not rejected at the 95 % confidence level

y

Cointegration1/

Null Hypothesis:

s > 0

Null Hypothesis:
Normalized 

Cointegration Vectors
s > 2

Common Cycles (VE)

Normalized Cofeature 
Vectores

s > 1

** Null Hypothesis is not rejected at the 90 % confidence level. 
1/ Trace Statistic. 
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Table 4. Cointegration and Common Cycle Tests Results by Sector 

Sector Cointegration Comovement Sector Cointegration Comovement
11 (1,-0.26,-1.01) (1,-0.04,-0.09) 39 (1,-0.41,-1.40) (1, 0.00,-0.12)
12 ( 0.00,1,-1.57) (1, 0.00,-0.05) 40 (1, 0.00,-1.02) (1,-0.53,-0.57)
14 (1,-0.95,-1.44) ( 0.00,1,-0.02) 42 (1,-0.67,-1.70) (1, 0.00,-0.37)
18 (1,-0.16,-0.22) (1, 0.00,-0.06) 45 (1,-0.77,-0.15) (1,-0.002,-.14)
19 (1,-0.44,-0.56) (1, 0.00,-0.17) 47 (1,-0.37,-0.83) (1, 0.00,-1.20)
20 (1,-0.26,-3.03) ( 0.00,1,-1.04) 48 (1,-0.35,-0.46) (1, 0.00,-0.87)
27 (1,-0.41,-1.29) (1,-0.18,-0.50) 50 (1,-0.46,-0.70) (1, 0.00,-0.34)
28 (1,-0.10,-2.81) ( 0.00,1,-1.06) 51 (1,-0.17,-0.57) (1, 0.00,-0.95)
29 (1,-0.52,-0.55) (1,-0.16,-0.23) 52 (1,-0.41,-0.93) (1, 0.00,-0.36)
31 (1,-0.53,-0.53) ( 0.00,1,-2.67) 53 (1,-0.42,-0.18) (1, 0.00,-0.81)
32 (1,-0.69,-0.95) (1, 0.00,-0.52) 55 (1,-0.10,-1.68) (1,-0.02,-0.66)
38 (1, 0.00,-1.81) (1,-0.31,-0.09) 56 (1,-0.43,-0.49) (1,-0.21,-0.36)

Normalized Vectors Normalized Vectors

 

Table 5. Common Features Test Results by Sector 

Null Hyphthesis: Serial correlation is commom for the series

Sector Test Statistics Critical Value

17 0.31 3.84 1 -0.01 -0.7
23 5.9 3.84 ____ ____ ____
26 3.4 3.84 1 -0.01 -0.56
33 10.2 9.48 ____ ____ ____
35 8.6 3.84 ____ ____ ____
36 6.2 3.84 ____ ____ ____
37 0.03 3.84 1 -0.08 -1.49
41 4.25 9.48 1 -0.03 -0.35
43 0.17 3.84 1 -0.04 -0.37
44 0.52 3.84 1 -0.02 -0.5
46 7.74 3.84 ____ ____ ____
49 5.95 9.48 1 -0.03 -0.33
54 11.9 9.48 ____ ____ ____
57 22.1 9.48 ____ ____ ____
58 1.28 9.48 1 -0.01 -0.67

Common Feautures Test (EK)

Common Feature Vector

 

Table 6. Openness and the Short-Run Response of Prices to Exchange Rate Movements by 
Division 

Division Comovement Openness
Coefficient

1 0.11 8
2 0.79 19.6
4 0.07 3.5
5 0.26 17
6 3.42 14
7 2.75 26
8 7.71 34.18
9 0.023 34.4  
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Table 7. Openness and the Short-Run Response of Prices to Exchange Rate Movements by 
Sector 

Sector Comovement Openness Sector Comovement Openness
Coefficient Coefficient

11 0.09 1 40 0.57 9
12 0.05 18 41 0.35 18
14 0.02 0 42 0.37 14
17 0.7 1 43 0.37 21
18 0.06 2 44 0.5 6
19 0.17 9 45 0.14 15
20 1.04 15 47 1.2 32
26 0.56 15 48 0.87 26
27 0.5 12 49 0.33 10
28 1.06 22 50 0.34 20
29 0.23 17 51 0.95 31
31 2.67 4 52 0.36 13
32 0.52 3 53 0.81 43
37 1.49 31 55 0.66 27
38 0.09 10 56 2.36 71
39 0.12 4 58 0.67 41  

Table 8. Regression Results 
 
Dependent Variable

C Openness
Pass-through Coefficient 0.259 0.021

(0.140) (0.006)

Observations: 32
R-squared: 0.27
DW: 2.19
Prob Fstat: 0.002

Independent Variables
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Appendix 

Table A1. Unit Root Tests 

Division Levels First Difference Levels First Difference
1 0.306 0.062 1.190 0.422
2 0.307 0.144 1.171 0.274
3 0.291 0.031 1.192 0.016
4 0.221 0.186 1.184 0.356
5 0.484 0.080 1.174 0.381
6 0.562 0.070 1.194 0.079
7 0.500 0.069 1.174 0.279
8 0.558 0.137 1.188 0.338
9 0.545 0.092 1.182 0.087

Sector Levels First Difference Levels First Difference
11 0.692 0.661 1.170 0.295
12 0.307 0.141 1.182 0.072
13 1.202 0.369 1.175 0.230
14 1.139 0.644 1.153 0.359
15 0.206 0.109 1.315 0.500
17 0.847 0.093 1.201 0.452
18 1.229 0.224 1.188 0.189
19 0.304 0.089 1.191 0.253
20 0.293 0.155 1.186 0.500
21 0.333 0.025 1.183 0.116
22 0.302 0.067 1.198 0.303
23 1.179 0.079 1.334 0.104
24 1.058 0.291 1.167 0.189
25 0.802 0.295 1.110 0.226
26 0.301 0.055 1.174 0.372
27 0.301 0.136 1.177 0.314
28 0.297 0.129 1.159 0.087
29 0.314 0.146 1.179 0.073
30 0.289 0.038 1.194 0.121
31 1.134 0.200 1.173 0.339
32 1.171 0.520 1.189 0.231
33 1.185 0.293 1.165 0.342
35 1.010 0.640 1.182 0.500
36 0.189 0.187 1.172 0.229
37 1.135 0.153 1.170 0.272
38 0.303 0.081 1.182 0.265
39 0.296 0.080 1.177 0.148
40 1.140 0.681 1.160 0.270
41 1.098 0.453 1.203 0.278
42 1.193 0.514 1.187 0.039
43 0.296 0.083 1.178 0.177
44 1.136 0.453 1.191 0.111
45 0.308 0.085 1.187 0.442
46 0.254 0.076 1.171 0.326
47 0.998 0.211 1.178 0.224
48 1.131 0.572 1.195 0.202
49 1.177 0.097 1.203 0.236
50 0.307 0.066 1.194 0.356
51 1.032 0.272 1.168 0.365
52 1.094 0.729 1.186 0.410
53 0.300 0.083 1.186 0.320
54 0.289 0.090 1.154 0.296
55 0.291 0.108 1.179 0.141
56 0.295 0.167 1.182 0.282
57 0.289 0.132 1.191 0.192
58 1.166 0.049 1.189 0.500
59 0.295 0.103 1.182 0.087

Prices Wages
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Table A2. Cointegration and Common Cycle Tests Results by Sector 

r = 0 r = 1 r = 2 y w e P-val GL P-val GL P-val GL y w e
Sector 11 36.49 7.13* ----- 1 -0.26 -1.01 0.10 2 ≈ 0.00 6 ≈ 0.00 12 1 -0.04 -0.09

Sector 12 55.98 15.61 3.29* 0 1 -1.57 0.41 3 ≈ 0.00 8 ≈ 0.00 15 1 0 -0.05
1 0 -0.95

Sector 13 19.17* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 14 45.57 15.31* ----- 1 -0.95 -1.44 0.19 2 0.01 6 ≈ 0.00 12 0 1 -0.7
1 0 -4.62

Sector 15 17.79* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 17 20.24* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 18 43.97 5.39* ----- 1 -0.16 -0.22 0.21 2 ≈ 0.00 6 ≈ 0.00 12 1 0 -0.06

Sector 19 43.68 5.55* ----- 1 -0.44 -0.56 0.53 2 0.05 6 ≈ 0.00 12 1 0 -0.17

Sector 20 36.72 13.58 ----- 1 -0.26 -3.03 0.83 2 0.43 6 ≈ 0.00 12 0 1 -1.04
1 0 -0.001

Sector 21 28.76* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 22 29.42* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 23 20.88* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

* Null Hypothesis is not rejected at the 95 % confidence level
** Null Hypothesis is not rejected at the 90 % confidence level. 
1/ Trace Statistic. 

y

Cointegration1/

Null Hypothesis:
s > 0

Null Hypothesis:Normalized 
Cointegration 

Vectors s > 2

Common Cycles (VE)
Normalized 
Cofeature 
Vectorss > 1

 

r = 0 r = 1 r = 2 y w e P-val GL P-val GL P-val GL y w e
Sector 24 22.47* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 25 19.45* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 26 24.77* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 27 53.86 9.62* ----- 1 -0.41 -1.29 0.17 2 ≈ 0.00 6 ≈ 0.00 12 1 -0.18 -0.5

Sector 28 40.86 14.97* ----- 1 -0.10 -2.81 0.42 2 0.01 6 ≈ 0.00 12 0 1 -1.06
1 0 -0.9

* Null Hypothesis is not rejected at the 95 % confidence level
** Null Hypothesis is not rejected at the 90 % confidence level. 
1/ Trace Statistic. 

y

Cointegration1/

Null Hypothesis:
s > 0

Null Hypothesis :Normalized 
Cointegration 

Vectors s > 2

Common Cycles (VE)
Normalized 
Cofeature 
Vectorss > 1

0
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r = 0 r = 1 r = 2 y w e P-val GL P-val GL P-val GL y w e
Sector 29 35.18 5.09* ----- 1 -0.52 -0.55 0.46 2 ≈ 0.00 6 ≈ 0.00 12 1 -0.16 -0.23

Sector 30 22.60* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

* Null Hypothesis is not rejected at the 95 % confidence level
** Null Hypothesis is not rejected at the 90 % confidence level. 
1/ Trace Statistic. 

y

Cointegration1/

Null hypothesis:
s > 0

Null Hypothesis:Normalized 
Cointegration 

Vectors s > 2

Common Cycles (VE)
Normalized 
Cofeature 
Vectorss > 1

 

 

r = 0 r = 1 r = 2 y w e P-val GL P-val GL P-val GL y w e
Sector 31 29.81 14.83* ----- 1 -0.53 -0.53 0.38 2 0.24 6 ≈ 0.00 12 0 1 -2.67

1 0 -1.27

Sector 32 30.06 12.85* ----- 1 -0.69 -0.95 0.39 2 0.18 6 ≈ 0.00 12 0 1 11.18
1 0 -0.52

* Null Hypothesis is not rejected at the 95 % confidence level
** Null Hypothesis is not rejected at the 90 % confidence level. 
1/ Trace Statistic. 

y

Cointegration1/

Null Hypothesis:
s > 0

Null Hypothesis:Normalized 
Cointegration 

Vectors s > 2

Common Cycles (VE)
Normalized 
Cofeature 
Vectorss > 1

 

r = 0 r = 1 r = 2 y w e P-val GL P-val GL P-val GL y w e
Sector 33 22.49* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 35 25.40* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 36 17.46* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 37 24.55 ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 38 59.55 16.39 2.80* 0 1 -1.54 0.19 3 ≈ 0.00 8 ≈ 0.00 15 1 -0.31 -0.09
1 0 -1.81

Sector 39 55.37 9.02* ----- 1 -0.41 -1.40 0.28 2 0.02 6 ≈ 0.00 12 0 1 1.14
1 0 0.12

Sector 40 39.85 17.21 2.94* 0 1 -1.49 0.06 3 ≈ 0.00 8 ≈ 0.00 15 1 0.53 -0.57
1 0 -1.02

Sector 41 27.77* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 42 38.72 14.55* ----- 1 -0.67 -1.70 0.35 2 0.31 6 ≈ 0.00 12 0 1 -1.26
1 0 0.37

* Null Hypothesis is not rejected at the 95 % confidence level
** Null Hypothesis is not rejected at the 90 % confidence level. 
1/ Trace Statistic. 

y

Cointegration1/

Null Hypothesis:
s > 0

Null Hypothesis:Normalized 
Cointegration 

Vectors s > 2

Common Cycles (VE)
Normalized 
Cofeature 
Vectorss > 1
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r = 0 r = 1 r = 2 y w e P-val GL P-val GL P-val GL y w e
Sector 43 24.72* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 44 25.94* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 45 36.37 9.14* ----- 1 -0.77 -0.15 0.16 2 ≈ 0.00 6 ≈ 0.00 12 1 0.002 -0.14

* Null Hypothesis is not rejected at the 95 % confidence level
** Null Hypothesis is not rejected at the 90 % confidence level. 
1/ Trace Statistic. 

y

Cointegration1/

Null Hypothesis:
s > 0

Null Hypothesis:Normalized 
Cointegration 

Vectors s > 2

Common Cycle (VE)
Normalized 
Cofeature 
Vectorss > 1

 

r = 0 r = 1 r = 2 y w e P-val GL P-val GL P-val GL y w e
Sector 46 19.42* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 47 38.22 14.68* ----- 1 -0.37 -0.83 0.33 2 0.09 6 ≈ 0.00 12 0 1 -1.48
1 0 -1.2

* Null Hypothesis is not rejected at the 95 % confidence level
** Null Hypothesis is not rejected at the 90 % confidence level. 
1/ Trace Statistic. 

y

Cointegration1/

Null Hypothesis:
s > 0

Null Hypothesis:Normalized 
Cointegration 

Vectors s > 2

Common Cycles (VE)
Normalized 
Cofeature 
Vectorss > 1

 

r = 0 r = 1 r = 2 y w e P-val GL P-val GL P-val GL y w e
Sector 48 31.93 11.22* ----- 1 -0.35 -0.46 0.44 2 0.06 6 ≈ 0.00 12 0 1 -0.15

1 0 -0.8

Sector 49 24.24* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 50 48.05 8.41* ----- 1 -0.46 -0.70 0.10 2 0.03 6

7

≈ 0.00 12 0 1.0 0.50
1 0.0 -0.34

Sector 51 32.00 10.43* ----- 1 -0.17 -0.57 0.60 2 0.53 6 ≈ 0.00 12 0 1.0 -0.04
1 0.0 -0.95

Sector 52 35.06 4.06* ----- 1 -0.41 -0.93 0.26 2 0.01 6 ≈ 0.00 12 0 1.0 2.30
1 0.0 -0.36

Sector 53 47.27 9.01* ----- 1 -0.42 -0.18 0.91 2 -20 6 ≈ 0.00 12 0 1.0 -1.44
1 0.0 -0.81

Sector 54 24.87* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 55 31.96 10.82* ----- 1 -0.10 -1.68 0.44 2 ≈ 0.00 6 ≈ 0.00 12 1 -0.02 -0.66

Sector 56 68.70 10.39 ----- 1 -0.43 -0.49 0.25 2 ≈ 0.00 6 ≈ 0.00 12 1 -0.2 -2.36

Sector 57 27.00* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

Sector 58 13.77* ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

* Null Hypothesis is not rejected at the 95 % confidence level
** Null Hypothesis is not rejected at the 90 % confidence level. 
1/ Trace Statistic. 

y

Cointegration1/

Null Hypothesis:
s > 0

Null Hypothesis:Normalized 
Cointegration 

Vectors s > 2

Common Cycles
Normalized 
Cofeature 
Vectorss > 1
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