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ABSTRACT 
 
Aims:  The study focuses on an empirical analysis of a macroeconomic indicators system,  that 
reflect the level and pace of a country's socio-economic development, such as CPI, PPI, GDP per 
capita, exchange rate, taking into account the consequences of the COVID19 pandemic and oil 
prices  on the example Republic of Azerbaijan. 
Study Design:  The study consists of four sections. It includes Introduction, Literature Review, 
Methodology, Results and Discussion and Conclusion. 
Place and Duration of Study: The study was conducted for 4 months of 2020 in the department of 
"Mathematical support of economic research" of the Institute of Economics of Azerbaijan National 
Academy of Sciences. 
Methodology: Within the dynamic VEC model, taking into account the COVID19 pandemic and oil 
prices, the long-run and short-run effects of macro indicators system on each other were studied by 
means of causality, impulse responses and variance decomposition on the monthly statistics 
covering the period 2015M01-2020M07 for the Republic of Azerbaijan. 
Results: Calculations based on the established stable VEC (5) model revealed that there is a long-
term causal relationship from the triad (CPI, PPI, Ex_Rate) to all endogenous variables. There are a 
short-term bi-directional causal relationship between CPI and GDP_Per_Capita and between PPI 
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and Ex_Rate. From PPI and Ex_Rate to GDP_Per_Capita; from Ex_Rate to CPI, there are a 
unidirectional short-term causal relationship. 
Conclusion: Summarizing the results, we can write the following long-term expressions: the change   
a) in the GDP_per_Cap is influenced by the PPI and CPI variables negatively, and Ex_Rate – 
positively; b) in the CPI is influenced by the GDP_per_Cap and PPI variables negatively, and 
Ex_Rate – positively; c) in the PPI is influenced by the Ex_Rate and CPI variables negatively, and 
GDP_per_Cap – positively, so that the negative influence of the CPI is greater; d) in the Ex_Rate is 
influenced by the PPI and CPI variables negatively, and GDP_per_Cap – positively. Has been also 
identified that the indicator PPI has a more negative effect on changes in GDP_per_Cap, CPI and 
Ex_Rate. 
 

 
Keywords:  CPI; PPI; GDP per Capita; exchange rate; VECM; impulse response; variance 

decomposition. 
 

ABBREVIATIONS 
 
GDP_Per_Cap : GDP per Capita 
CPI : Consumer Price Index  
PPI : Producer Price Index 
Ex_Rate :  Exchange Rate 
VECM : Vector Error Correction Model 
OP : Brent oil price 
IRF : Impulse response function 

 
1. INTRODUCTION  
 
Macroeconomic indicators, such as CPI, PPI, 
GDP per Capita, Exchange Rate, etc., reflect the 
level and dynamics of socio-economic 
development. They are an important factor in 
assessing the effectiveness of the county's 
economic policy. A high CPI indicates inflation, 
which may cause negative consequences for the 
country's economic development and people's 
lives. Maintaining an appropriate CPI is a key 
and complicated problem for all countries in the 
world. PPI reflects the dynamics of changes in 
the price of the national product and encloses all 
stages of production. Gross domestic product per 
capita (GDP per Capita) is an indicator of the 
level of economic activity and quality of life of the 
population in certain countries and regions for a 
certain period. The level and dynamics of this 
indicator indicate the level and dynamics of 
economic growth and development of the 
country, but this indicator reflects only the 
average value. 
 
Macroeconomic indicators such as inflation, 
unemployment, GDP, including GDP per Capita, 
etc. characterize the directions of development of 
the country's economy and affect the exchange 
rate. Since high inflation and unemployment 
always have a negative impact on the national 
currency, while the growth of production, on the 
contrary, supports and strengthens the national 

currency. And exchange rates, directly or 
indirectly, affect many key economic variables 
like interest rates, Portfolio's Investment Returns, 
retail prices, consumer price and Labor 
prospects. An Analysis and forecasting of basic 
macroindicators, such as Exchange Rate, 
Consumer Price Index, Producer Price Index, 
Inflation, unemployment, etc. are important and 
plays a real role in the adoption of economic 
policy decisions. 
 

The COVID19 pandemic, which began in China 
at the end of 2019 and spread to other countries, 
necessitated the introduction of restrictive 
measures in the Republic of Azerbaijan from 
March 2020. The fall in oil prices due to the 
pandemic also had a serious impact on the 
economy of the Republic of Azerbaijan as an 
exporter of carbohydrates. Comparing      
changes in macroindicators (GDP_Per_     
Capita, CPI, PPI and Exchange Rate)    
compared to the corresponding period of the 
previous year, we see that in the first half of 
2019, compared to the corresponding          
period of 2018, GDP_Per_Cap, CPI and PPI 
grew by an average of 1.81%, 2.07% and 5.29%, 
respectively, while oil prices fell by an average of 
5.18%.  The exchange rate of the Azerbaijani 
Manat (AZN) remained unchanged. In the first 
half of 2020, compared to the corresponding 
period of 2019, GDP_Per_Cap, PPI and oil 
prices fell by an average of 10.8%, 38.68%               
and 36%, respectively.  And CPI grew                           
by 6.04%, while the exchange rate of the 
Azerbaijani Manat (AZN) practically did not 
change. 
 

The study of the  relationships among CPI, PPI, 
GDP per Capita and the exchange rate and the 
impact of oil prices on them, especially in the 
context of the COVID pandemic, is relevant and 
of particular interest to the Republic of 
Azerbaijan, one of the oil exporters. 
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2. LITERATURE REVIEW 
 
Several studies have been devoted to the study 
of the interactions and joint dynamics of 
macroeconomic indicators. In the context of the 
COVID19 pandemic, it is relevant to study the 
consumer price index, consumer price index, 
exchange rate and the impact of oil prices on 
them. In [1,2] is devoted to the study of the 
relations between economic growth rate, 
consumption, investment, public expenditure 
norms, economic growth rate, general index of 
structural effectiveness and other 
macroeconomic indicators of the balanced and 
unbalanced open economy, respectively. 
Macroeconomic indicators’ interrelations of the 
open economy have been investigated in the 
fields of interval analysis. The study [3] focuses 
on the analysis of the relationships among Gross 
Domestic Product, Cash in Circulation, Interest 
Rate, Price Index and Oil Prices by applying VEC 
analysis.  
 
S.J.Li, G.O.Tang and others autors by 
establishing the VEC model with monthly data of 
China’s, investigated the relationship between 
the consumer price index (CPI) and the producer 
price index (PPI) using the Johansen 
cointegration test and the impulse response 
function. It was determined that there is a long 
run cointegration relationship between CPI and 
PPI. In addition, it is concluded that a two-way 
causality relationship exists between CPI and 
PPI [4].  Lee K. and Chen J used the STR 
(Smooth Transition Regression) model to study 
the nonlinear relationship between the CPI in 
China and the world oil price. The results show 
that the change of CPI in current period has a 
positive effect to the next period, and the non-
linear effect of international oil price almost 
completely reveals the changing characteristics 
of CPI [5]. The VEC model was used to study the 
impact of the US consumer price index, the US 
dollar index, the Dow-Jones industrial index, the 
Federal Reserve rate, and the price of gold on 
the price of Bitcoin based on monthly statistics of 
2011-2016. As a result of empirical analysis, 
influencing greater of the US dollar index on the 
price of Bitcoin than the price of gold was defined 
[6]. In [7] explores the spillover effects of external 
shocks on inflation and GDP for Croatia on a 
quarterly basis for the period 2000Q2-2010Q1. 
Impulse responses and variance decomposition 
of the estimated VAR model with block-
exogenous restrictions point to external factors 
as the main determinants of domestic inflation 
and domestic economic activity. Cao L. and  

Zhou X. studied the development of the Chinese 
economy using VAR model based on four typical 
indicators from 1996 to 2008, including GDP, 
CPI, money supply (M2) and seven-day 
interbank interest rates [8]. Wei R., Du J. Kang K. 
investigated the relationship between CPI  and 
ship maintenance hourly rate on annual data 
from 1979 to 2009 for Chine with the 
establishment VAR model. Granger causality, 
impulse response function and variance 
decomposition of indicators have been studied, 
and empirical results have shown that there is a 
long run equilibrium relationship between factors 
[9]. 
 

3. METHODOLOGY 
 
The research is devoted to the analysis of 
multiple time series GDP per Capita 
(GDP_Per_Cap), consumer price index (CPI),  
producer price index (PPI) and the exchange rate 
(Ex_Rate) using a dynamic model based on 
monthly statistics from the State Statistical 
Committee of the Republic of Azerbaijan [10], the 
Central Bank of the Republic of Azerbaijan [11] 
and Trading Economics [12] for the period 
2015M01-2020M07. To the best of my 
knowledge, this research is the first attempt in 
the literature to analyze the long-run and short-
run relations among theese macroindicators in 
economy of Republic of Azerbaijan. The 
interrelationships of macroindicators are     
studied within the framework of the VEC     
(Vector Error Correction) model taking into 
account the situation with COVID19.  VEC 
models, describe the relationship between I(1) 
non-stationary time series, which  must be 
integrated of cointegration order and there are 
the method of constructing models using data in 
which variables have a long run stochastic    
trend, also known as cointegration, and            
this approach is useful for assessing both the 
short run and long run impact of one time series 
on another. The term "error correction" refers to 
the fact that the deviation of the last period from 
the long run equilibrium, an error, affects its    
short run dynamics. Thus, the VEC model 
estimates the rate at which the dependent 
variable returns to equilibrium after changing 
other variables. 
 
The vector error correction model has the form 
[13]: 
 

∆�� = � ������ + � ��

�

�� �

∆���� + ��� + ��,� = 1,2,⋯ ,�, 



 
 
 
 

Davudova; AJEBA, 19(3): 22-46, 2020; Article no.AJEBA.62139 
 
 

 
25 

 

where ∆��  is the first difference of the variables 
in vector � , � = � ��  is a coefficient matrix of 
cointegrating relationships, ��  is a coefficient 
matrix of the lags of differenced variables of �, �  
is a vector of exogenous variables, � is the lag 
order and ��~ � (0,Ω )  is an error (innovation) 
term with zero mean and variance-covariance 
matrix Ω . Equality  ������ = 0  is the long-term 
equilibrium relationship between variables. The 
rank of matrix B, which is the number of long-
term relationships, is assessed using the 
Johansen test. Note that the series under 
consideration may contain a nonzero mean, or 
trend. Similarly, cointegration equations can 
contain a constant and a trend. 
 

VECM with a predetermined number of 
cointegrating relationships, a finite number of 
lagging differences, deterministic conditions, and 
exogenous variables can be defined, estimated, 
and used to predict, analyze causation, and 
impulse responses of endogenous variables 
[14,15].  
 

This study examines the relations between 
GDP_Per_Cap, CPI, PPI and Ex_Rate. The list 
of variables includes exogenous variables 
consisting of a dummy variable and Brent crude 
oil prices (OP). The dummy variable reflects the 
COVID19 pandemic situation since the first 
quarter of 2020. In research were studied 
stationarity, integration of these time series, 
cointegration relations between them and the 
VECM was established using the Johansen 
procedure using  Eviews 11 SV [16]. 
 

The stationarity and integration of the considered 
series were determined using the Augmented 
Dickey-Fuller (ADF) and Phillips-Perron (PP) 
tests, respectively, known as "unit root tests". 
ADF and PP tests the null hypothesis that a unit 
root is present in a time series sample. 
 

The Augmented Dickey-Fuller test for a unit 
root assesses the null hypothesis of a unit root 
using the model 
 

�� = � + �� + ����� + � �� 

�

�� �

∆���� + �� 

 

where   ∆ is the difference operator, such that  
∆�� = �� − ����,  �  is the number of lagged 
difference terms, and user specified,  ��   is a 
mean zero innovation process. The null 
hypothesis of a unit root is  “ � � ∶ � = 1 .” Under 
the alternative hypothesis, � < 1.  Variants of the 
model allow for different growth characteristics. 
The model with � = 0 has no trend component, 

and the model with  � = 0   and � = 0  has no 
drift or trend. A test that fails to reject the null 
hypothesis, fails to reject the possibility of a unit 
root. 
 
The Phillips-Perron model is 
 

�� = � + �� + ����� + ��, 
 
where ��  is the innovations process. The test 
assesses the null hypothesis under the model 
variant appropriate for series with different 
growth characteristics (� = 0 or � = 0). 
 
Determination of the cointegration relations, 
which is a characteristic of nonstationary series 
and the estimation of the cointegration rank was 
carried out by the Johansen Methodology [8].  

 
Johansen’s methodology takes its starting point 
in the vector autoregression (VAR) of order �  
given by  
 

�� = � + ������ + ⋯ + ������ + �� , 
 

where �� is an � × 1 vector of variables that are 
integrated of order one – commonly denoted �(1) 
and  ��  is an � × 1  vector of innovations. This 
VAR can be re-written as  
 

∆�� = � + Π���� + � Γ�

���

�� �

∆���� + �� , 

 

where  

Π = � A�

�

�� �

− �     and   Γ� = − � A�

�

�� �� �

 . 

 
If the coefficient matrix Π  has reduced rank � < �,  
then there exist � × � matrices � and � each with 
rank  �  such that Π = ��′  and �′�� is stationary. 
� is the number of cointegrating relationships, the 
elements of �  are known as the adjustment 
parameters in the vector error correction model 
and each column of  � is a cointegrating vector. 
Johansen proposes two different likelihood ratio 
tests of the significance of these canonical 
correlations and thereby the reduced rank of the 
Π  matrix: the trace test and maximum eigenvalue 
test, shown in following equations  respectively  
[17].  
 

������ = − � � ln�1 − � �
��

�

�� �� �

    and 

   ���� = − � ln�1 − � �
�� �� . 
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The analysis of the created VEC model was 
carried out using the impulse responses    
function and the  forecast error variance 
decomposition. Impulse responses are of interest 
in econometric studies. Impulse response 
function (IRF) of a dynamic system is its output 
when presented with a brief input signal, called 
an impulse. They are computed in practice using 
the �� (∞ ) representation of the VAR(p) process 
[17]:   
 

�� = � + �� + � ����� + � ����� + ⋯ . 
 
Thus, the matrix � �  has the interpretation   
�����

���
= � �

  that is, the row �, column � element of 

� �  identifies the consequences of one unit 
increase in the �th variable’s innovation at date  

���� �� for the value of the �th variable  at  time  

� + �(�� �� �), holding all other innovations at all 
dates constant.  ��� ���

���

  as a function of s is called 

the impulse response function. It describes the 
response of �� �� �  to a one-time impulse              

in �� �  with all other variables earlier held 

constant. 
 

The variance decomposition indicates the 
amount of information each variable contributes 
to the other variables in the autoregression. It 
determines how much of the forecast error 
variance of each of the variables can be 
explained by exogenous shocks to the other 
variables. 
 

4. RESULTS AND DISCUSSION 
 

4.1 Empirical analysis 
 
4.1.1 Stationarity, integration and 

cointegration 
 

The results of the ADF stationarity test for 
macroindicators such as GDP_Per_Cap, CPI, 
PPI, Ex_Rate based on monthly data 2015M01-
2020M07 are given in Table 1, and the results of 
the Phillips-Perron test for determining 
integration are given in Table 2. 

 

Table 1. ADF Fisher Unit Test on GDP_Per_Cap, CPI, PPI, EX_Rate 
 

Null Hypothesis: Series has a unit root  
Exogenous: Constant, Linear Trend  
Lag Length: 0 (Automatic - based on SIC, maxlag=10) 

Test critical values: 1% level  -4.12  
5% level  -3.49  
10% level  -3.17  

Augmented Dickey-Fuller test statistics: t-Statistic   Prob*. 

 GDP_Per_Cap  -1.19  .90 
 CPI  -1.39  .86 
 PPI   2.01  1.00 
 Ex_Rate  -2.53  .31 

*MacKinnon (1996) one-sided p-values. 
Source: Compiled by the author based on the results of tests carried out in EViews 11 

 

Table 2. Phillips-Perron Unit Test on D(GDP_Per_Cap), D(CPI), D(PPI), D(EX_rate) 
 

Null Hypothesis: Series has a unit root  
Exogenous: Constant, Linear Trend  
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel 
Test critical values: 1% level  -4.11  

5% level  -3.48  
10% level  -3.17  

Phillips-Perron test statistics: Adj. t-Stat   Prob*. 

 D(GDP_Per_Cap)  -11.02  .00 
 D(CPI)  -7.05  .00 
 D(PPI)  -10.68  .00 
 D(Ex_Rate)  -8.59  .00 

*MacKinnon (1996) one-sided p-values. 
Source: Compiled by the author based on the results of tests carried out in EViews 11 
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It can be seen from Table 1 that the ADF test 
values  of  the series  GDP_Per_Cap, CPI, PPI 
and Ex_Rate are greater than  the t-statistic 
thresholds of the test levels of 1%, 5%, and 10%, 
and the probability � values are all greater than 
.10: ����_���_��� = .9 > .01 ���.������_���_��� =

− 1.19 > − 4.12) ,  ���� = .86 > .01 (��.������ =
− 1.39 > − 4.12) , ���� = 1.> .01 (��.������ = 2.01 >

− 4.12)  and ���_���� = .31 > .01 ���.�����_���� =

− 2.53 > − 4.12). Thus, the null hypothesis cannot 
be rejected, so GDP_Per_Cap, CPI, PPI and 
Ex_Rate are non-stationary series. 
 
The differenced series are D(GDP_Per_Cap), 
D(CPI), D(PPI) and D(Ex_Rate). It can be seen 
from Table 2 that the PP test value is less than 
the Adj.t -statistic threshold of 1%, 5% and 10% 
of the test level: ��.����_���_��� = − 11.02 <

− 4.11; ��.���� = − 7.05 < − 4.11 ;  ��.���� =
− 10.68 < − 4.11,   ��.���_���� = − 8.59 < − 4.11 ;  
and the probability �  value is less than .01: 
����_���_��� = ���� = ���� = �������

= .00 < .01 , 

which means the series D(GDP_Per_Cap), 
D(CPI), D(PPI) and D(Ex_Rate) are considered 
to be stationary series: 
(���_���_���,���,���,��_����) ~ �(1) . The 
series  GDP_Per_Cap, CPI, PPI and EX_Rate 
are first order single-order series, indicating that 

the two may have a long term cointegration 
relationship. 
 
The results of Johansen's cointegration test with 
the account of the influences of exogenous 
variables � = (��,�����) are given in Table 3. 
Given the lowest value of the AIC criterion 
(������ = 19.33) from this table  we obtain that 
the cointegration rank  being equal  to 2 and  it is 
possible to determine that under these conditions 
the model is specified with constant and linear 
trend :  
 

" � ∗∶ ∆�� = � ∗ (������ + �� + �� �)+ �� +
∑ ��∆���� + ��� + ��

�
�� � "                            (1) 

 
where � the number of lags  and  � = 5. 
 
The cointegration equations of the model are as 
follows (Fig. 1): 

 

����
(�)

= �����
(�)

= ���_���_������ − 0.24 ∙ ������

− 287.41 ∙ ��_������� − 2.77�
+ 0.81; 

 

����
(�)

= �����
(�)

= ������ + 0.75 ∙ ������

− 13.02 ∙ ������ ���
− 0.52�

− 181.48. 
 

Table 3. Johansen cointegration test summary 
 

Series: GDP_PER_CAP CPI PPI EX_RATE   
Exogenous series: OP DUMMY 
Selected (0.05 level*) Number of Cointegrating Relations by Mode 
Data Trend: None None Linear Linear Quadratic 
Rank or No Intercept Intercept Intercept Intercept Intercept 
No. of CEs No Trend No Trend No Trend Trend Trend 
Trace 1 1 1 1 1 
Max-Eig 1 1 1 1 1 
*Critical values based on MacKinnon-Haug-Michelis (1999) 
Information Criteria by Rank and Model 
 Akaike Information Criteria by Rank (rows) and Model (columns) 
0  20.33  20.33  20.20  20.20  20.30 
1  19.90  19.65  19.55  19.36  19.44 
2  19.94  19.62  19.66  19.33*  19.40 
3  20.11  19.81  19.82  19.51  19.54 
4  20.31  20.04  20.04  19.75  19.75 

Source: Compiled by the author based on the results of tests carried out in EViews 11 

 
4.1.2 Estimation and analysis VECM  
 
Based on the above tests, VEC (5) model for the Republic of Azerbaijan based on the monthly 
indicators 2015M1-2020M7 can be written as follows, where  � =  5, ���� =  2. 
 

∆���� = − 1.01(������ − 0.24 ������ − 287.41������ − 2.77� + 0.81)− 5.97(������ +  

+ 0.75 ������ − 13.02������ − 0.52� − 181.48)+ 0.27∆������ + 0.29∆������ +  
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+ 0.65∆������ + 0.09∆������ − 0.11∆������ + 8.49∆������ + 7.1∆������ + 8.88∆������ −  
− 6.98∆������ − 11.85∆������ + 2.22∆������ + 3.01∆������ + 3.17∆������ + 1.59∆������ +  

+ 2.67∆������ − 427.45∆������ − 485.72∆������ − 488.64∆������ − 133.66∆������ −  

− 3.25∆������ − 90.98 + 2.23�� − 96.05�����_�; 
 

∆���� = − 0.006(������ − 0.24 ������ − 287.41������ − 2.77� + 0.81)− 0.17(������ +  

+ 0.75 ������ − 13.02������ − 0.52� − 181.48)+ 0.003∆������ − 0.003∆������ +  
+ 0.01∆������ − 0.01∆������ + 0.01∆������ + 0.04∆������ + 0.37∆������ + 0.2∆������ −  

− 0.002∆������ − 0.006∆������ + 0.09∆������ + 0.11∆������ + 0.09∆������ + 0.09∆������ +  

+ 0.03∆������ + 7.76∆������ − 3.77∆������ − 9.33∆������ − 5.88∆������ −  

− 2.21∆������ − 1.51 + 0.04�� − 0.77�����_�;                                                                   (2) 
 

∆���� = − 0.02(������ − 0.24 ������ − 287.41������ − 2.77� + 0.81)− 0.52(������ +  
+ 0.75 ������ − 13.02������ − 0.52� − 181.48)+ 0.02∆������ − 0.02∆������ +  

− 0.02∆������ + 0.03∆������ + 0.005∆������ + 0.17∆������ + 0.65∆������ + 0.12∆������ −  

+ 0.24∆������ − 0.2∆������ − 0.21∆������ − 0.06∆������ + 0.15∆������ + 0.39∆������ +  
+ 0.13∆������ − 6.7∆������ − 15.07∆������8.78∆������ − 45.1∆������ −  

− 4.02∆������ − 1.58 + 0.07�� − 36.56�����_�; 
 

∆���� = 0.0004(������ − 0.24 ������ − 287.41������ − 2.77� + 0.81)− 0.009(������ +  
+ 0.75 ������ − 13.02������ − 0.52� − 181.48)− 0.0003∆������ − 0.0003∆������ +  
− 0.0002∆������ − 0.0003∆������ − 6.94� − 5∆������ + 0.01∆������ + 0.01∆������ +  

+ 0.006∆������ + 0.0002∆������ − 0.002∆������ + 0.005∆������ + 0.007∆������ +  
+ 0.007∆������ + 0.004∆������ + 0.003∆������ − 0.41∆������ − 0.41∆������ − 0.3∆������

−  0.29������ − 0.2∆������ + 0.13 − 0.002�� − 0.08�����_�. 
 

here, for simplicity, the variables GDP_Per_Cap and Ex_Rate are denoted by  GPC and ExR, 
respectively. 

 

 
 

Fig. 1. Cointegration relations of VECM (5) 
 

The stationarity of the VAR and VEC models can 
be checked using the inverse roots of the 
characteristic Polynomial of the model. The 
estimated VAR is stable (stationary) if all roots of 
the characteristic Polynomial have modulus less 
than one and lie inside the unit circle. There will 
be � ∗ �  roots, where �  is the number of 
endogenous variables and p is the largest lag. 
But for VECM with k-endogenous variables and � 
cointegrating relations, then � − �  roots should 
be equal to one [14,15].   
 
As shown in Fig. 2, the two inverse roots of the 
characteristic Polynomial are equal to one and 
the rest have modulus less than one. So, the 
created VEC(5) model is stable. 

4.1.3 Impulse responses 
 
An impulse response function traces the 
response to a one-time shock in the      
innovation. A shock to the �-th variable not only 
directly affects the � -th variable but is also 
transmitted to all of the other endogenous 
variables through the dynamic (lag)          
structure of the VAR and VEC. An impulse 
response function traces the effect of a           
one-time shock to one of the innovations on 
current and future values of the endogenous 
variables. Table 4 and Fig. 3 shows the impulse 
responses over the short run (6 months), 
medium run (12 - 24 months) and over the long 
run (48 months). 
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Fig. 2. Inverse roots of AR characteristic equation of the VECM(5) 
 
A1) The positive shock of the CPI did not affect 
the GDP per capita in the first month, the 
reaction of GDP_Per_Cap was positive until the 
4th month, and negative in the long term and 
towards the end of the short term. The minimum 
value of this IRF is -17.43 on the 6th month. 
 
A2) GDP_Per_Cap's response to a positive 
shock of PPI, although zero in the first month, 
was almost negative in the short and long term, 
with the lowest response value of -19.75 on the 
fifth month.  
 
A3) GDP per Capita did not respond to the 
positive shock of the exchange rate in the first 
month, but in the following three months the 
reactions were negative. The smallest value of 
IRF was -10.32 on the 13th month, and the 
maximum 21.37 on the 20th month. 
GDP_per_Capita's response to Ex_Rate was 
positive in the long run.  
 
Let's consider the İmpulse reactions of the CPI 
indicator: 
 
B1) The positive shock of GDP_Per_Cap caused 
a negative reaction in the CPI from the 1st month 
and almost in the short and long term, while in 
the medium term there is a positive reaction. The 
minimum value of the impulse response function 
(IRF) of CPI was -.64 on the 3rd month, and the 
maximum value was .21 on the 19th month. 
 
B2) Although CPI did not respond to the positive 
shock  of PPI on the first month, IRF showed a 
rapid decline in the short term, reaching a low of 
-2.62, and was negative in the long term. 
 
B3) To the shock of Ex_Rate, although IR of CPI 
was zero at the start of the study period, it was 

positive throughout the entire period except 
months 5th and 7th. The maximum IRF was .91 
on month 12th and the IRF stabilized by almost 
level .5 from the beginning of the long term. 
 
Consider the responses of PPI to the shocks of 
indicators: 
 
C1) IRF of PPI to the shock of the 
GDP_Per_Cap was positive at the level of 1.45 
in the beginning of the survey period and 
negative at the level of -1.54 on the second 
month. The IRF has been positive in the medium 
and long term. 
 
C2) A positive shock of CPI caused a negative 
reaction of PPI during the entire study period, so 
the IRF score was -.76 on the first month. The 
minimum value  of IRF is -2.47 on the 5th month, 
and the maximum value is -0.81 on the 7th 
month.  
 
C3) Although the innovation of PPI response 
function of Ex_Rate has some positive values in 
the short term, most of the values of this IR 
function are negative. IRF had a maximum value 
of 1.89 on the 4th month and  minimum value of -
1.83 on the 5th month. 
 
The exchange rate reacted weakly positively to 
the shock  of GDP_Per_Cap and weakly 
negatively to the shocks CPI and PPI. So that, 
 
D1) The positive shock of GDP_Per_Cap caused 
the maximum response of PPI (.03) on the 7th 
month and the minimum response (.009) on the 
11th month. 
 
D2) Although the response of Ex_Rate to a 
positive shock of CPI was positive (0.029) on the 
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1st month, it turned negative from the 6th month 
and got its lowest value (-0.017) on the 12th 
month. 
 
D3) Although the positive shock of PPI caused to 
weakly positive response of Ex_Rate on the 1st 
month (.003), and  IRF declined rapidly in the 
short term and reached its lowest value on 8th 
month  (-.055). The maximum effect  of PPI  is 
approximately -.035 in the long term. 
 

4.1.4 Variance Decomposition 
 
Impulse response analysis provides information 
on the size of shock effects on domestic 
variables, a variance decomposition  shows the 

extent to which these shocks are responsible for 
the volatility of variables (of prediction errors) [7]. 
Variance decomposition of error forecast 
expresses the percentage of shock impact of one 
indicator to the another error forecast. Variance 
Decomposition of error forecast of the developed 
model VEC(5) is given in Table 5 and Fig. 4 over 
a 5 year period.  
 

It can be seen from Table 5 and Fig. 4 that: a) 
the impact of CPI to GDP_Per_Capita  does not 
exceed 9.13% throughout the horizon, while in 
the short and medium run  the impact of the 
Exchange Rate and PPI are almost 20% and 
23%, respectively; in the long run, they are 
almost 28% and 24%, respectively;  

 

Table 4. Impulse response to Cholesky one S.D. (d.f. adjusted) innovations 
 

Response of GDP_Per_Capita 
Period GDP_Per_Cap CPI PPI Ex_Rate 

 1  52.93  0.00  0.00  0.00 
 6 -6.68 -17.43  0.30  16.28 
 12  9.30  -0.31 -1.20  2.15 
 24  10.24  -1.21 -4.07  1.02 
 36  9.92  -1.90 -5.90  2.06 
 48  9.44  -2.40 -7.10  3.03 
 60  8.88  -2.72 -7.92  3.86 

Response of CPI 
Period GDP_Per_Cap CPI PPI Ex_Rate 

 1 -0.28  1.61  0.00  0.00 
 6 -0.10  1.38  -1.25 -0.07 
 12 -0.47  0.90  -2.61  0.91 
 24 -0.25  0.92  -2.28  0.66 
 36 -0.18  0.97  -2.28  0.58 
 48 -0.12  1.00  -2.27  0.53 
 60 -0.09  1.02  -2.26  0.50  

Response of PPI 
Period GDP_Per_Cap CPI PPI Ex_Rate 

 1  1.45  -0.76  6.57  0.00 
 6 -0.53 -1.82  2.42 -0.26 
 12  0.09  -1.95  2.23  0.29 
 24  0.13  -1.72  2.39  0.002 
 36  0.25  -1.67  2.37 -0.08 
 48  0.32  -1.63  2.39 -0.14 
 60  0.37  -1.61  2.39 -0.17 

Response of  Ex_Rate 
Period GDP_Per_Cap CPI PPI Ex_Rate 

 1  0.01   0.03  0.003  0.06 
 6  0.02  -0.01 -0.03  0.02 
 12  0.01  -0.02 -0.04  0.03 
 24  0.02  -0.01 -0.03  0.03 
 36  0.02  -0.01 -0.04  0.02 
 48  0.02 -0.01 -0.03  0.02 
 60  0.02 -0.01 -0.03  0.02 

Source: Compiled by the author based on calculations performed in EViews 11 
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a)                                                                   b) 

 
c)                                                                  d)                   

 
Fig. 3. Impulse responses of macroeconomic indicators 

 
b) the impact of GDP_Per_Capita on changes in 
the CPI is almost non-existent throughout the 
horizon (0.53%), while the impact of the 
Exchange Rate is very weak, is around 4%. 
Although the impact of shock of PPI to CPI is not 
very large in the short run (20%), in the medium 
and long run the CPI volatility is 70% and 76%, 
respectively;  
 

c) the impacts of GDP_Per_Capita and 
Exchange Rate on changes in PPI are very 
weak, by being 3.5% and 2%, respectively. It can 
be determined that the shock of CPI affects the 
PPI by 20% in the short term and about 26% in 
the long term; 
 

d) the variance of the Exchange Rate can be 
explained by a shock of 16% CPI in the short 
run, but its effect is reduced to 6% in the medium 
and long run. The shock of GDP_Per_Capita has 
an upward effect on the Exchange Rate, up to 
17% throughout the horizon. The shock of PPI 
can explain the volatility of the Exchange Rate 
almost 40% in the short term, and in the medium 
and long term almost 52%. 
 

Denote through  ��
 �   and  ��

 �   the positive and 
negative effects of factor R on factor S, 

respectively. We can summarize the analysis of 
estimated VECM(5)  in the following results: 
 

- PPI and CPI are negative, and Ex_Rate - 
positively affects the change in 
GDP_per_Cap: 

 

� ���_���_���
  ��� < � ���_���_���

  ��� < � ���_���_���
  ��_����  ; 

 
- GDP_per_Cap and PPI are negative, and 

Ex_Rate - positively affects the change in 
CPI: 

 

� ���
��� < � ���

���_���_���
< � ���

��_���� ; 
 

- CPI and Ex_Rate are negative, and 
GDP_per_Cap - positively affects the 
change in PPI: 

 
� ���

��� < � ���
��_���� < � ���

���_���_��� ; 

 
- CPI and PPI are negative, and 

GDP_per_Cap - positively affects the 
change in Ex_Rate: 

 
� ��_����

��� < � ��_����
��� < � ��_����

���_���_���
 . 
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Table 5. Variance decomposition using Cholesky (d.f. adjusted) factors 
 

Variance Decomposition of GDP_Per_Capita 
Period S.E. GDP_Per_Cap CPI PPI Ex_Rate 
1 52.93 100.00 0.00 0.00 0.00 
6 71.78 70.15 7.73 11.69 10.43 
12 89.24 56.72 7.99 15.52 19.78 
24 113.20 49.68 7.42 19.96 22.94 
36 127.12 46.11 7.23 22.99 23.67 
48 137.47 43.42 7.13 25.63 23.83 
60 146.16 41.21 7.07 27.86 23.85 

Variance Decomposition of CPI 
Period S.E. GDP_Per_Cap CPI PPI Ex_Rate 
1 1.63 3.03 96.97 0.00 0.00 
6 4.56 3.10 83.20 10.30 3.40 
12 7.99 1.75 38.57 55.48 4.19 
24 12.17 0.96 25.20 69.95 3.90 
36 14.97 0.69 22.57 73.02 3.72 
48 17.35 0.54 21.18 74.67 3.61 
60 19.44 0.44 20.35 75.67 3.54 

Variance Decomposition of PPI 
Period S.E. GDP_Per_Cap CPI PPI Ex_Rate 
1 6.77 4.59 1.26 94.15 0.00 
6 10.68 5.95 11.43 76.14 6.48 
12 12.42 6.17 16.80 71.83 5.20 
24 16.01 4.92 22.32 69.17 3.59 
36 18.93 4.23 24.28 68.72 2.77 
48 21.43 3.82 25.43 68.46 2.29 
60 23.68 3.55 26.16 68.32 1.97 

Variance Decomposition of Ex_Rate 
Period S.E. GDP_Per_Cap CPI PPI Ex_Rate 
1 0.07 2.86 14.88 0.20 82.06 
6 0.10 9.22 15.56 14.18 61.05 
12 0.19 11.19 7.76 49.30 31.75 
24 0.26 15.28 6.91 50.75 27.06 
36 0.31 16.58 6.39 51.11 25.92 
48 0.35 17.23 6.11 51.43 25.23 
60 0.39 17.62 5.93 51.64 24.80 

Source: Compiled by the author based on calculations performed in EViews 11 
 

4.2 Variance Decomposition Using 
Cholesky (d.f.adjusted) Factors 

 

The analysis based on the monthly statistics 
2003M01-2019M10 for Turkey showed that there 
is a co-integration relation between CPI, PPI and 
Exchange rate; bi-directional relation between 
CPI and Exchange rate and uni-directional 
causality from Exchange rate to PPI [18].  Based 
on the model for  monthly values (2001m1-
2016m12) of indicators, it was found that there 
are bi-directional long-term and short-term 
influences between CPI and Exchange rate [19]. 
In our study has been identified, that for the 
economy of Azerbaijan there is a co-integration 
relationship for the triad (CPI, PPI, Exchange 
Rate) and this co-integration equation is 

significant for the all  analyzed indicators, but the 
share of PPI in this relation is greater than that of 
CPI.  And between PPI and Exchange Rate there 
is bi-directional causality, and uni-directional 
causality from Exchange Rate to CPI. The results 
[4] show that there is a long-term equilibrium 
cointegration relationship between CPI and PPI 
in China for the monthly values 2008m1-
2018m12 of indicators, but this influence is not 
large, and the current CPI will be adversely 
affected by the previous CPI and the positive 
impact of the previous PPI, the current PPI will 
be positively affected by the previous phase of 
CPI and the previous phase of PPI. Based on the 
nonlinear STR model  taking into account 
1990M01-2011M1 monthly values of indicators it 
has been determined that  previous CPI have a
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Fig. 4. Variance decomposition using Cholesky (d.f. adjusted) factors 
 
positive effect on the current CPI [5].  In our 
research, revealed that the impact of previous 
phase CPI prices on current phase CPI is 
positively. 
 
In addition, there are a long-term and short-term 
influences from each variable CPI, PPI and 
Exchange Rate to GDP per Capita, but there is 
uni-directional short-run causality from GDP per 
Capita to CPI. 
 

5. CONCLUSION 
 
In this study, the impact of the consumer price 
index, producer price index, GDP per Capita, and 
exchange rate were studied using the VEC 
model, taking into account oil prices and the 
COVID19 pandemic. We can summarize the 
research results as follows: 
 

1) It was revealed that multiply time series 
(GDP_Per_Cap, CPI, PPI, Ex_Rate) are 
not stationary, but are integrated of the first 
order. 

2) There are two cointegration relationships 
that show a long-term stable relationship 
for GDP_Per_Cap, CPI, PPI and Ex_Rate 
processes taking into account the oil price 
and the impact of the COVID pandemic.  

3) The stability of the model was determined 
by the inverse roots of characteristic 
polynomial  of VECM(5). 

4) Analyzing impulse responses and variance 
decomposition, we found that an increase 
in the production price index negatively 
affects other indicators, an increase in the 
Exchange Rate will lead to an increase in 
GDP and CPI per Capita, and a decrease 
in PPI; It was found that an increase in CPI 
negatively affects other macrovariables at 
the lower level. 

 
Based on the analysis carried out in this      
study, it can be said that a decrease in the price 
index for products in the Republic of Azerbaijan 
may affect the strengthening of the local 
currency, the Azerbaijani Manat (AZN), which, in 
turn, may not lead to an increase in the 
consumer price index.  The strengthening of the 
country's economy reduces exports, but at        
the same time allows the purchase of           
imported equipment and technology. The   
positive effect of strengthening the country's 
currency includes: stabilization, lower interest 
rates, inflow of financial capital, incentives for 
imports, access of local companies to imported 
technologies and the possibility of organizing 
joint production. 
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It should be noted that the Azerbaijani 
government has identified the areas most 
affected by the pandemic and provided them with 
financial support to cause less damage. 
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APPENDIX 

 
Table A1. Estimated VECM(5) 

 
Vector Error Correction Estimates   
Date: 10/01/20   Time: 17:51   
Sample (adjusted): 2015M07 2020M07   
Included observations: 61 after adjustments  
Standard errors in ( ) & t-statistics in [ ]  
Cointegrating Eq:  CointEq1 CointEq2   
GDP_PER_CAP(-1)  1.000000  0.000000   
CPI(-1)  0.000000  1.000000   
PPI(-1) -0.242504  0.754375   
  (1.81345)  (0.22781)   
 [-0.13373] [ 3.31147]   
EX_RATE(-1) -287.4097 -13.02345   
  (59.0850)  (7.42231)   
 [-4.86434] [-1.75464]   
@TREND(15M01) -2.768313 -0.519986   
  (0.71403)  (0.08970)   
 [-3.87705] [-5.79717]   
C  0.806433 -181.4780   
Error Correction: D(GDP_PER_CAP) D(CPI) D(PPI) D(EX_RATE) 
CointEq1 -1.007741 -0.006390 -0.023585  0.000436 
  (0.21959)  (0.00677)  (0.02808)  (0.00029) 
 [-4.58918] [-0.94355] [-0.83999] [ 1.50080] 
CointEq2 -5.971593 -0.174140 -0.523267 -0.009049 
  (2.33427)  (0.07199)  (0.29847)  (0.00309) 
 [-2.55822] [-2.41880] [-1.75316] [-2.92748] 
D(GDP_PER_CAP(-1))  0.272972  0.003022 -0.021767 -0.000293 
  (0.18668)  (0.00576)  (0.02387)  (0.00025) 
 [ 1.46226] [ 0.52482] [-0.91192] [-1.18520] 
D(GDP_PER_CAP(-2))  0.286202 -0.002740 -0.020936 -0.000343 
  (0.16926)  (0.00522)  (0.02164)  (0.00022) 
 [ 1.69087] [-0.52483] [-0.96732] [-1.53252] 
D(GDP_PER_CAP(-3))  0.646783  0.011433 -0.016331 -0.000178 
  (0.18604)  (0.00574)  (0.02379)  (0.00025) 
 [ 3.47662] [ 1.99252] [-0.68653] [-0.72337] 
D(GDP_PER_CAP(-4))  0.090760  0.009595  0.033264 -0.000288 
  (0.17612)  (0.00543)  (0.02252)  (0.00023) 
 [ 0.51534] [ 1.76640] [ 1.47716] [-1.23554] 
D(GDP_PER_CAP(-5)) -0.105802  0.010185 -0.004641 -6.95E-05 
  (0.16476)  (0.00508)  (0.02107)  (0.00022) 
 [-0.64215] [ 2.00425] [-0.22029] [-0.31843] 
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D(CPI(-1))  8.489677  0.037717 -0.171112  0.012201 
  (5.66449)  (0.17471)  (0.72429)  (0.00750) 
 [ 1.49875] [ 0.21589] [-0.23625] [ 1.62661] 
D(CPI(-2))  7.095579  0.365233  0.651799  0.009568 
  (5.77023)  (0.17797)  (0.73781)  (0.00764) 
 [ 1.22969] [ 2.05225] [ 0.88343] [ 1.25225] 
D(CPI(-3))  8.879523  0.203653  0.117742  0.006306 
  (5.66057)  (0.17459)  (0.72379)  (0.00750) 

 [ 1.56866] [ 1.16649] [ 0.16268] [ 0.84125] 

D(CPI(-4)) -6.981854 -0.001602  0.240320  0.000164 

  (4.94716)  (0.15258)  (0.63257)  (0.00655) 

 [-1.41129] [-0.01050] [ 0.37991] [ 0.02508] 

D(CPI(-5)) -11.85109 -0.005550 -0.200435 -0.001560 

  (4.43856)  (0.13690)  (0.56753)  (0.00588) 

 [-2.67003] [-0.04054] [-0.35317] [-0.26542] 

D(PPI(-1))  2.221607  0.085442 -0.211742  0.005100 

  (1.75899)  (0.05425)  (0.22491)  (0.00233) 

 [ 1.26300] [ 1.57492] [-0.94144] [ 2.18971] 
D(PPI(-2))  3.014807  0.108331 -0.060611  0.007084 

  (1.71452)  (0.05288)  (0.21923)  (0.00227) 

 [ 1.75839] [ 2.04862] [-0.27647] [ 3.12003] 

D(PPI(-3))  3.171221  0.092453  0.154853  0.006542 

  (1.60403)  (0.04947)  (0.20510)  (0.00212) 

 [ 1.97703] [ 1.86879] [ 0.75502] [ 3.07997] 

D(PPI(-4))  1.587874  0.093538  0.388760  0.004170 

  (1.50080)  (0.04629)  (0.19190)  (0.00199) 

 [ 1.05802] [ 2.02077] [ 2.02586] [ 2.09817] 

D(PPI(-5))  2.674344  0.028601  0.128304  0.002814 

  (1.04183)  (0.03213)  (0.13321)  (0.00138) 

 [ 2.56698] [ 0.89009] [ 0.96315] [ 2.03960] 

D(EX_RATE(-1)) -427.4516  7.760975 -6.698391 -0.413191 

  (134.218)  (4.13960)  (17.1617)  (0.17773) 
 [-3.18476] [ 1.87481] [-0.39031] [-2.32483] 

D(EX_RATE(-2)) -485.7195 -3.767423 -15.07284 -0.413549 

  (150.199)  (4.63251)  (19.2052)  (0.19889) 

 [-3.23383] [-0.81326] [-0.78483] [-2.07926] 

D(EX_RATE(-3)) -488.6357 -9.330852  8.776951 -0.296787 

  (158.529)  (4.88940)  (20.2702)  (0.20992) 

 [-3.08232] [-1.90838] [ 0.43300] [-1.41380] 

D(EX_RATE(-4)) -133.6557 -5.884125 -45.09748 -0.294392 

  (130.099)  (4.01255)  (16.6350)  (0.17227) 

 [-1.02734] [-1.46643] [-2.71100] [-1.70885] 

D(EX_RATE(-5)) -3.248411 -2.212597 -4.024869 -0.195731 

  (120.367)  (3.71241)  (15.3907)  (0.15939) 

 [-0.02699] [-0.59600] [-0.26151] [-1.22801] 
C -90.97825 -1.513519 -1.582388  0.129507 

  (56.5236)  (1.74332)  (7.22737)  (0.07485) 

 [-1.60956] [-0.86818] [-0.21894] [ 1.73026] 

OP  2.231023  0.042390  0.066258 -0.001570 

  (0.95830)  (0.02956)  (0.12253)  (0.00127) 

 [ 2.32812] [ 1.43421] [ 0.54074] [-1.23704] 

DUMMY_P -96.05245 -0.789696 -36.56318 -0.077418 

  (49.1978)  (1.51738)  (6.29066)  (0.06515) 
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 [-1.95237] [-0.52043] [-5.81229] [-1.18836] 
R-squared  0.733131  0.523663  0.695243  0.459909 
Adj. R-squared  0.555218  0.206106  0.492071  0.099848 
Sum sq. resids  100842.9  95.92704  1648.718  0.176825 
S.E. equation  52.92628  1.632373  6.767402  0.070084 
F-statistic  4.120727  1.649034  3.421950  1.277308 
Log likelihood -312.5738 -100.3630 -187.1101  91.67048 
Akaike AIC  11.06799  4.110263  6.954429 -2.185917 
Schwarz SC  11.93311  4.975375  7.819541 -1.320805 
Mean dependent  3.878689  0.783443 -1.486885  0.010775 
S.D. dependent  79.35927  1.832052  9.495560  0.073869 
Determinant resid covariance (dof adj.)  1258.027   
Determinant resid covariance  152.6092   
Log likelihood -499.5713   
Akaike information criterion  19.98595   
Schwarz criterion  23.79244   
Number of coefficients  110   

 
Table A2. VEC stability condition check 

 
Roots of Characteristic Polynomial 

Endogenous variables: GDP_PER_CAP CPI 

PPI EX_RATE  

Exogenous variables: OP DUMMY_P  

Lag specification: 1 5 

Date: 10/01/20   Time: 22:23 

Root Modulus 

 1.000000  1.000000 

 1.000000  1.000000 

-0.496558 + 0.833563i  0.970256 

-0.496558 - 0.833563i  0.970256 

 0.829407 - 0.482518i  0.959551 

 0.829407 + 0.482518i  0.959551 

 0.821068 - 0.194416i  0.843772 

 0.821068 + 0.194416i  0.843772 

-0.507408 + 0.644823i  0.820524 

-0.507408 - 0.644823i  0.820524 

-0.768035 - 0.276197i  0.816187 

-0.768035 + 0.276197i  0.816187 

-0.809862  0.809862 

 0.425464 + 0.678400i  0.800779 

 0.425464 - 0.678400i  0.800779 

-0.086028 - 0.773024i  0.777796 

-0.086028 + 0.773024i  0.777796 

 0.543711 + 0.526578i  0.756906 

 0.543711 - 0.526578i  0.756906 

-0.026691 + 0.523417i  0.524097 

-0.026691 - 0.523417i  0.524097 

-0.392843 - 0.324930i  0.509809 

-0.392843 + 0.324930i  0.509809 

 0.232964  0.232964 
VEC specification imposes 2 unit root(s) 
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Table A3. Table 4. Impulse response to cholesky One S.D. (d.f. adjusted) innovations 
 

Response of GDP_PER_CAP: 
 Period GDP_PER_CAP CPI PPI EX_RATE 
 1  52.92628  0.000000  0.000000  0.000000 
 2  9.654657  3.970234 -13.57534 -3.812288 
 3  5.731950  2.208186 -3.989113 -5.914250 
 4  18.46371  4.265075 -3.487464 -4.187256 
 5 -17.37761 -7.438641 -19.74795  14.32436 
 6 -6.679921 -17.43425  0.299867  16.27865 
 7  14.73926 -9.110000 -12.49223  9.937397 
 8 -9.264021 -10.88877 -15.98688  20.06433 
 9 -3.193438 -4.202071 -5.352454  17.69589 
 10  21.87815  4.239738 -8.157822 -3.282877 
 11 -4.830308  0.863685 -11.17631  14.41255 
 12  9.300861 -0.311385 -1.197221  2.148230 
 13  27.67731  3.468109 -7.601032 -10.31601 
 14  1.093366 -2.709448 -13.36294  8.200794 
 15  8.343621 -4.773539 -6.301500  1.368654 
 16  18.55939 -1.587975 -13.29699 -4.370258 
 17 -7.753061 -8.483897 -15.93273  17.70091 
 18 -0.058735 -9.025680 -8.301997  10.74837 
 19  12.27005 -4.796380 -12.18369  4.841380 
 20 -8.519584 -7.685382 -13.15911  21.36880 
 21  3.600507 -5.228943 -5.391793  9.073213 
 22  16.30431  0.440093 -8.711747  0.998628 
 23 -1.123964 -2.246226 -10.18477  13.31306 
 24  10.24490 -1.213750 -4.074154  1.022645 
 25  19.34463  1.654714 -8.979806 -3.977697 
 26  0.811146 -3.298797 -11.31859  9.631852 
 27  8.581492 -3.976336 -6.911325  1.555446 
 28  14.02182 -2.578167 -11.60108  0.542797 
 29 -4.122844 -7.113301 -13.15948  14.83657 
 30  3.961122 -6.708633 -8.132160  7.419403 
 31  9.885265 -3.907845 -11.40137  5.980342 
 32 -4.249283 -6.267567 -11.61635  16.45156 
 33  5.914657 -4.227993 -6.413309  6.760078 
 34  12.56810 -0.890384 -9.425997  3.460864 
 35  0.541115 -3.094307 -9.814000  11.38106 
 36  9.915183 -1.903472 -5.899771  2.061188 
 37  14.28693 -0.271167 -9.658969  0.379886 
 38  1.591673 -3.729013 -10.66645  9.252127 
 39  8.717463 -3.712744 -7.650022  2.635802 
 40  10.86800 -2.923010 -11.25866  3.305476 
 41 -1.223349 -6.063135 -11.70323  12.37166 
 42  5.876777 -5.318642 -8.388939  6.305964 
 43  8.422200 -3.650795 -11.05220  6.474111 
 44 -1.096958 -5.419228 -10.68420  13.17921 
 45  7.089531 -3.745839 -7.347530  5.829418 
 46  10.08266 -1.820579 -9.794681  4.849453 
 47  1.941916 -3.486221 -9.596550  9.983009 
 48  9.436749 -2.396182 -7.095077  3.034261 
 49  11.01141 -1.515709 -9.950048  3.045197 
 50  2.589961 -3.911177 -10.13695  8.715567 
 51  8.550947 -3.544886 -8.201106  3.541906 
 52  8.850458 -3.160984 -10.88870  4.907823 
 53  0.954236 -5.298298 -10.73814  10.59145 
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 54  6.790766 -4.489614 -8.647049  5.816563 
 55  7.399540 -3.562047 -10.70359  6.786053 
 56  1.180524 -4.833690 -10.09518  10.95227 
 57  7.532399 -3.503663 -8.025613  5.499369 
 58  8.430395 -2.445439 -9.922011  5.741804 
 59  3.111991 -3.653800 -9.452631  8.930125 
 60  8.879982 -2.722378 -7.920770  3.859923 

Response of CPI: 
 Period GDP_PER_CAP CPI PPI EX_RATE 
 1 -0.284270  1.607430  0.000000  0.000000 
 2 -0.347548  1.742581 -0.254442  0.753330 
 3 -0.636294  2.006009 -0.298210  0.348402 
 4 -0.033198  1.807217 -0.319996  0.107116 
 5 -0.158789  1.568967 -0.573323 -0.022004 
 6 -0.104005  1.380981 -1.246427 -0.072125 
 7  0.110263  1.357644 -1.628836 -0.107461 
 8 -0.044585  1.233162 -2.205776  0.299405 
 9 -0.212954  1.058464 -2.323430  0.339657 
 10 -0.264477  1.067672 -2.588831  0.596712 
 11 -0.351034  0.963803 -2.626529  0.759843 
 12 -0.469273  0.899133 -2.605060  0.907145 
 13 -0.182248  0.922607 -2.504034  0.691109 
 14 -0.187613  0.997182 -2.533811  0.748901 
 15 -0.074628  1.053790 -2.430197  0.572050 
 16  0.176542  1.144774 -2.365233  0.368254 
 17  0.154585  1.170729 -2.388298  0.310940 
 18  0.118819  1.132352 -2.334609  0.292766 
 19  0.209092  1.114086 -2.330560  0.206314 
 20  0.045649  1.025274 -2.374129  0.347485 
 21 -0.100677  0.947147 -2.344919  0.452276 
 22 -0.059521  0.930660 -2.335842  0.469778 
 23 -0.204697  0.911517 -2.346959  0.618096 
 24 -0.247286  0.916113 -2.279512  0.657417 
 25 -0.107312  0.990648 -2.233748  0.562891 
 26 -0.128097  1.040676 -2.230463  0.579532 
 27 -0.078435  1.080875 -2.168127  0.498130 
 28  0.083829  1.143363 -2.161077  0.349974 
 29  0.046784  1.145001 -2.196688  0.355946 
 30  0.032697  1.119257 -2.192451  0.332161 
 31  0.097411  1.105538 -2.224957  0.282385 
 32 -0.026716  1.051170 -2.282962  0.394634 
 33 -0.096500  0.999052 -2.280227  0.452825 
 34 -0.065818  0.990471 -2.294713  0.462396 
 35 -0.164405  0.971707 -2.315447  0.568159 
 36 -0.175579  0.974268 -2.276679  0.580075 
 37 -0.080600  1.019580 -2.260207  0.519664 
 38 -0.105150  1.043823 -2.259718  0.538690 
 39 -0.063701  1.068284 -2.221405  0.479476 
 40  0.040864  1.105815 -2.219538  0.387389 
 41  0.003094  1.102122 -2.241287  0.403261 
 42  0.004238  1.085880 -2.232033  0.378903 
 43  0.044642  1.078945 -2.253246  0.351031 
 44 -0.043410  1.042686 -2.285241  0.427744 
 45 -0.077277  1.012724 -2.276818  0.455178 
 46 -0.055682  1.010119 -2.286115  0.460142 
 47 -0.125974  0.997319 -2.295998  0.531100 
 48 -0.123099  1.001458 -2.267348  0.528694 
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 49 -0.062637  1.031202 -2.259083  0.491073 
 50 -0.087343  1.044160 -2.257987  0.508265 
 51 -0.053905  1.060165 -2.231665  0.464561 
 52  0.010192  1.083763 -2.233779  0.409613 
 53 -0.022679  1.078658 -2.247162  0.426025 
 54 -0.015333  1.069346 -2.239459  0.405642 
 55  0.009119  1.065669 -2.255602  0.390801 
 56 -0.053033  1.041473 -2.274797  0.443582 
 57 -0.066430  1.024576 -2.267527  0.454473 
 58 -0.052542  1.024215 -2.275689  0.458459 
 59 -0.101860  1.015145 -2.281136  0.505799 
 60 -0.092464  1.019217 -2.261685  0.497766 

Response of PPI: 
 Period GDP_PER_CAP CPI PPI EX_RATE 
 1  1.449796 -0.758270  6.566647  0.000000 
 2 -1.542429 -1.232487  2.643131  0.437750 
 3 -0.807187 -0.747876  2.743433 -0.453561 
 4  0.319220 -0.996810  3.233458  1.888148 
 5  1.130181 -2.467683  3.584966 -1.831929 
 6 -0.525510 -1.816313  2.422766 -0.260844 
 7  0.915546 -0.810348  1.747846 -0.309646 
 8  1.075742 -1.250807  1.893624 -0.230879 
 9  0.253116 -1.698777  2.276798 -0.434896 
 10  0.722528 -1.477296  2.059518 -0.425464 
 11  0.366937 -1.341895  1.714258 -0.146705 
 12  0.085212 -1.946729  2.227633  0.293100 
 13  0.501117 -1.877633  2.318185 -0.336412 
 14  0.276508 -1.728610  1.960678  0.023984 
 15  0.021020 -1.723455  2.261755  0.335274 
 16  0.725536 -1.596732  2.401570 -0.308822 
 17  0.477218 -1.515919  2.334560 -0.221104 
 18  0.248004 -1.501285  2.416041 -0.020345 
 19  0.893146 -1.414601  2.548575 -0.600403 
 20  0.581706 -1.477016  2.370328 -0.333595 
 21  0.328109 -1.607620  2.465597 -0.230841 
 22  0.725738 -1.527682  2.431494 -0.501507 
 23  0.407693 -1.612002  2.288304 -0.178096 
 24  0.130300 -1.724218  2.385543  0.001551 
 25  0.535412 -1.626084  2.409635 -0.290622 
 26  0.278324 -1.631202  2.299759  0.010019 
 27  0.152889 -1.665014  2.429273  0.034120 
 28  0.603465 -1.535837  2.475732 -0.308793 
 29  0.413065 -1.514111  2.367385 -0.131926 
 30  0.336248 -1.548863  2.467978 -0.155765 
 31  0.721966 -1.463159  2.476008 -0.460961 
 32  0.489184 -1.505289  2.348258 -0.252108 
 33  0.356340 -1.583930  2.415285 -0.212606 
 34  0.643068 -1.545725  2.402398 -0.403103 
 35  0.373607 -1.604918  2.292687 -0.146105 
 36  0.249330 -1.668199  2.371560 -0.084581 
 37  0.525452 -1.603768  2.383293 -0.257972 
 38  0.313238 -1.618573  2.310073 -0.053419 
 39  0.267250 -1.633829  2.409568 -0.065400 
 40  0.566394 -1.542890  2.426786 -0.280136 
 41  0.401044 -1.545082  2.361636 -0.141192 
 42  0.379050 -1.562829  2.441492 -0.183749 
 43  0.635169 -1.502855  2.434750 -0.374165 
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 44  0.442707 -1.538849  2.355558 -0.213504 
 45  0.389559 -1.585287  2.412914 -0.214720 
 46  0.580006 -1.554368  2.394789 -0.335892 
 47  0.371583 -1.598928  2.325139 -0.147910 
 48  0.324399 -1.634177  2.388688 -0.136169 
 49  0.506948 -1.587582  2.384459 -0.246588 
 50  0.338807 -1.604853  2.338921 -0.095684 
 51  0.337556 -1.610368  2.410985 -0.126940 
 52  0.532042 -1.549655  2.410892 -0.261858 
 53  0.394571 -1.559552  2.369660 -0.151482 
 54  0.406302 -1.567812  2.428248 -0.200094 
 55  0.570539 -1.527091  2.413654 -0.316453 
 56  0.419788 -1.557221  2.364638 -0.194949 
 57  0.410965 -1.582819  2.408859 -0.216329 
 58  0.533531 -1.559850  2.388498 -0.289745 
 59  0.377143 -1.593883  2.346407 -0.154573 
 60  0.371632 -1.611901  2.393794 -0.167929 

Response of EX_RATE: 
 Period GDP_PER_CAP CPI PPI EX_RATE 
 1  0.011847  0.027036  0.003115  0.063489 
 2  0.010901  0.022116 -0.010224  0.036775 
 3  0.010375  0.015384 -0.000491  0.022304 
 4  0.013943  0.008004 -0.003413  0.020477 
 5  0.007170 -0.003899 -0.022590  0.007735 
 6  0.019569 -0.012029 -0.029925  0.015329 
 7  0.031729 -0.013254 -0.046943  0.020458 
 8  0.025117 -0.013877 -0.055445  0.019854 
 9  0.022650 -0.010563 -0.053473  0.026820 
 10  0.020899 -0.008658 -0.055148  0.026521 
 11  0.009003 -0.013293 -0.050750  0.033204 
 12  0.014839 -0.016778 -0.042710  0.032989 
 13  0.021728 -0.016637 -0.042679  0.028151 
 14  0.017483 -0.015877 -0.041212  0.030239 
 15  0.025336 -0.012043 -0.036921  0.023977 
 16  0.028812 -0.007907 -0.037867  0.018417 
 17  0.022047 -0.008370 -0.036318  0.021895 
 18  0.026695 -0.008512 -0.033293  0.017714 
 19  0.027706 -0.009333 -0.035152  0.016866 
 20  0.019608 -0.012544 -0.035262  0.023250 
 21  0.022190 -0.013104 -0.034118  0.021258 
 22  0.021487 -0.012841 -0.036167  0.022870 
 23  0.014480 -0.014184 -0.035836  0.028878 
 24  0.018812 -0.013076 -0.033726  0.025525 
 25  0.020542 -0.011400 -0.034736  0.025204 
 26  0.016980 -0.011453 -0.033949  0.027579 
 27  0.022789 -0.009725 -0.032243  0.022025 
 28  0.024716 -0.008403 -0.033773  0.020625 
 29  0.020885 -0.009365 -0.033928  0.022658 
 30  0.024843 -0.009218 -0.033305  0.018785 
 31  0.024562 -0.009600 -0.035434  0.019753 
 32  0.019403 -0.011625 -0.035907  0.023601 
 33  0.021865 -0.011942 -0.035290  0.021808 
 34  0.020986 -0.012090 -0.036786  0.023756 
 35  0.016791 -0.013137 -0.036413  0.027069 
 36  0.020257 -0.012283 -0.035069  0.024437 
 37  0.020813 -0.011334 -0.035797  0.024758 
 38  0.018486 -0.011432 -0.035053  0.025983 
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 39  0.022700 -0.010239 -0.033861  0.022176 
 40  0.023355 -0.009547 -0.034866  0.021845 
 41  0.020898 -0.010234 -0.034670  0.022964 
 42  0.023871 -0.009995 -0.034179  0.020263 
 43  0.023157 -0.010276 -0.035576  0.021295 
 44  0.019888 -0.011560 -0.035598  0.023574 
 45  0.021916 -0.011598 -0.035160  0.022154 
 46  0.020928 -0.011735 -0.036182  0.023716 
 47  0.018332 -0.012402 -0.035751  0.025648 
 48  0.020965 -0.011730 -0.034935  0.023702 
 49  0.020877 -0.011194 -0.035520  0.024230 
 50  0.019429 -0.011294 -0.034917  0.024899 
 51  0.022437 -0.010461 -0.034233  0.022294 
 52  0.022410 -0.010118 -0.034993  0.022444 
 53  0.020884 -0.010598 -0.034747  0.023080 
 54  0.023075 -0.010365 -0.034501  0.021205 
 55  0.022237 -0.010607 -0.035475  0.022176 
 56  0.020245 -0.011426 -0.035359  0.023507 
 57  0.021839 -0.011352 -0.035128  0.022419 
 58  0.020886 -0.011486 -0.035844  0.023663 
 59  0.019346 -0.011911 -0.035452  0.024746 
 60  0.021285 -0.011407 -0.034989  0.023341 

Cholesky Ordering:  GDP_PER_CAP CPI PPI EX_RATE 
 

Table A4. Variance decomposition using cholesky (d.f. adjusted) factors 
 

Variance Decomposition of GDP_PER_CAP: 
 Period S.E. GDP_PER_CAP CPI PPI EX_RATE 
 1  52.92628  100.0000  0.000000  0.000000  0.000000 
 2  55.75832  93.09789  0.507006  5.927640  0.467468 
 3  56.54744  91.54515  0.645445  6.261007  1.548402 
 4  59.88662  91.12650  1.082691  5.921389  1.869420 
 5  67.37129  78.65686  2.074584  13.27079  5.997771 
 6  71.78127  70.15498  7.726586  11.69201  10.42643 
 7  75.54863  67.13889  8.429265  13.28917  11.14267 
 8  81.05640  59.63097  9.127257  15.43456  15.80722 
 9  83.30540  56.60166  8.895529  15.02526  19.47755 
 10  86.68187  58.64838  8.455255  14.76323  18.13314 
 11  88.71559  56.28673  8.081519  15.68119  19.95056 
 12  89.23624  56.71817  7.988708  15.51674  19.77639 
 13  94.36823  59.31888  7.278502  14.52372  18.87890 
 14  95.70643  57.68469  7.156530  16.06990  19.08887 
 15  96.40387  57.60213  7.298540  16.26549  18.83383 
 16  99.17957  57.92480  6.921369  17.16527  17.98856 
 17  102.6443  54.65088  7.145158  18.43543  19.76853 
 18  103.9315  53.30552  7.723422  18.61966  20.35139 
 19  105.5803  53.00424  7.690458  19.37431  19.93099 
 20  109.1267  50.22466  7.694717  19.58961  22.49101 
 21  109.8196  49.70040  7.824639  19.58425  22.89070 
 22  111.3699  50.46955  7.609870  19.65470  22.26588 
 23  112.6523  49.33703  7.477364  20.02715  23.15846 
 24  113.2016  49.67838  7.416461  19.96277  22.94239 
 25  115.2737  50.72467  7.172841  19.85839  22.24409 
 26  116.2774  49.85756  7.130022  20.46455  22.54787 
 27  116.8764  49.88699  7.172884  20.60503  22.33509 
 28  118.3141  50.08648  7.047102  21.06874  21.79767 
 29  120.2461  48.60750  7.172417  21.59483  22.62525 
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 30  121.0000  48.11085  7.390714  21.77826  22.72017 
 31  122.1464  47.86696  7.354989  22.24265  22.53540 
 32  124.0269  46.54381  7.389013  22.45049  23.61669 
 33  124.5887  46.35033  7.437681  22.51343  23.69856 
 34  125.6262  46.58884  7.320371  22.70612  23.38467 
 35  126.5608  45.90509  7.272423  22.97328  23.84921 
 36  127.1166  46.11296  7.231391  22.98824  23.66741 
 37  128.2820  46.51931  7.101050  23.13941  23.24023 
 38  129.1204  45.93233  7.092536  23.52229  23.45284 
 39  129.7202  45.96017  7.109017  23.65306  23.27775 
 40  130.7351  45.94041  7.049058  24.02887  22.98166 
 41  131.9847  45.08324  7.127249  24.36230  23.42721 
 42  132.6383  44.83632  7.217969  24.52280  23.42291 
 43  133.5711  44.60984  7.192210  24.86613  23.33182 
 44  134.7578  43.83426  7.227821  25.05873  23.87919 
 45  135.3215  43.74426  7.244347  25.14518  23.86621 
 46  136.1482  43.76307  7.174518  25.35829  23.70412 
 47  136.9088  43.29830  7.159866  25.56865  23.97318 
 48  137.4713  43.41591  7.131774  25.62621  23.82611 
 49  138.3119  43.52360  7.057359  25.83319  23.58585 
 50  139.0357  43.10637  7.063212  26.09652  23.73390 
 51  139.6295  43.11551  7.067713  26.21999  23.59679 
 52  140.4542  43.00777  7.035612  26.51401  23.44261 
 53  141.3642  42.46038  7.085791  26.75074  23.70310 
 54  141.9814  42.32079  7.124312  26.88959  23.66531 
 55  142.7823  42.11594  7.106853  27.15075  23.62645 
 56  143.6433  41.61930  7.135144  27.32015  23.92541 
 57  144.2119  41.56458  7.138018  27.41486  23.88254 
 58  144.9329  41.49043  7.095648  27.61145  23.80247 
 59  145.5942  41.16005  7.094313  27.78270  23.96294 
 60  146.1560  41.21337  7.074575  27.86323  23.84882 

Variance Decomposition of CPI: 
 Period S.E. GDP_PER_CAP CPI PPI EX_RATE 
 1  1.632373  3.032655  96.96735  0.000000  0.000000 
 2  2.540524  3.123498  87.08071  1.003071  8.792726 
 3  3.330693  5.466875  86.93807  1.385222  6.209836 
 4  3.804540  4.197519  89.19480  1.769091  4.838591 
 5  4.158194  3.659709  88.90495  3.381998  4.053348 
 6  4.557114  3.099113  83.20436  10.29671  3.399815 
 7  5.028648  2.593238  75.62091  18.94807  2.837777 
 8  5.636051  2.070663  64.98703  30.40102  2.541285 
 9  6.200359  1.828864  56.61030  39.16099  2.399847 
 10  6.834649  1.654901  49.03072  46.57705  2.737329 
 11  7.432401  1.622484  43.14284  51.87476  3.359910 
 12  7.992402  1.747829  38.57448  55.48387  4.193816 
 13  8.456402  1.607732  35.64780  58.33033  4.414133 
 14  8.917474  1.490040  33.30725  60.52795  4.674760 
 15  9.320434  1.370395  31.76780  62.20582  4.655981 
 16  9.692373  1.300414  30.77146  63.47828  4.449852 
 17  10.05670  1.231527  29.93750  64.60210  4.228875 
 18  10.39085  1.166670  29.23059  65.56209  4.040652 
 19  10.71115  1.136045  28.59038  66.43386  3.839707 
 20  11.02448  1.074101  27.85320  67.34880  3.723895 
 21  11.32032  1.026604  27.11646  68.16551  3.691424 
 22  11.60587  0.979339  26.44157  68.90323  3.675856 
 23  11.89366  0.962139  25.76478  69.50289  3.770190 
 24  12.16503  0.961013  25.19523  69.94785  3.895909 
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 25  12.42124  0.929240  24.80261  70.32595  3.942204 
 26  12.67665  0.902383  24.48717  70.61649  3.993949 
 27  12.91592  0.872948  24.28867  70.84229  3.996089 
 28  13.15021  0.846183  24.18687  71.04115  3.925793 
 29  13.38631  0.817819  24.07282  71.25012  3.859235 
 30  13.61486  0.791169  23.94724  71.47132  3.790278 
 31  13.84291  0.770268  23.80251  71.71919  3.708034 
 32  14.07478  0.745458  23.58249  72.00657  3.665481 
 33  14.30075  0.726639  23.33117  72.29137  3.650824 
 34  14.52502  0.706426  23.08124  72.57204  3.640296 
 35  14.75234  0.697243  22.80925  72.81620  3.677299 
 36  14.97102  0.690778  22.57129  73.01715  3.720787 
 37  15.18407  0.674346  22.39321  73.19821  3.734235 
 38  15.39653  0.660528  22.23909  73.34608  3.754302 
 39  15.60010  0.645069  22.13142  73.47208  3.751428 
 40  15.80076  0.629458  22.06267  73.59102  3.716860 
 41  16.00202  0.613728  21.98554  73.71327  3.687459 
 42  16.19782  0.598987  21.90665  73.84079  3.653570 
 43  16.39316  0.585538  21.82086  73.98073  3.612868 
 44  16.59006  0.572407  21.70098  74.13251  3.594095 
 45  16.78251  0.561474  21.57027  74.28256  3.585699 
 46  16.97393  0.549958  21.44066  74.43061  3.578771 
 47  17.16620  0.543093  21.30059  74.56155  3.594772 
 48  17.35272  0.536513  21.17820  74.67455  3.610735 
 49  17.53650  0.526602  21.08243  74.77710  3.613869 
 50  17.71958  0.518206  20.99626  74.86368  3.621852 
 51  17.89711  0.508884  20.93268  74.94070  3.617733 
 52  18.07315  0.499050  20.88647  75.01552  3.598967 
 53  18.24922  0.489622  20.83475  75.09128  3.584354 
 54  18.42166  0.480567  20.78348  75.16990  3.566052 
 55  18.59391  0.471729  20.72866  75.25515  3.544459 
 56  18.76680  0.463876  20.65649  75.34431  3.535325 
 57  18.93660  0.456825  20.58042  75.43295  3.529803 
 58  19.10591  0.449521  20.50467  75.52070  3.525102 
 59  19.27527  0.444448  20.42330  75.59997  3.532286 
 60  19.44084  0.439172  20.35175  75.67114  3.537932 

Variance Decomposition of PPI: 
 Period S.E. GDP_PER_CAP CPI PPI EX_RATE 
 1  6.767402  4.589545  1.255461  94.15499  0.000000 
 2  7.541459  7.878863  3.681845  88.10236  0.336931 
 3  8.112744  7.798251  4.031378  87.56666  0.603712 
 4  8.996249  6.467669  4.506158  84.13019  4.895986 
 5  10.22288  6.230914  9.316494  77.44981  7.002779 
 6  10.67802  5.953257  11.43254  76.13601  6.478193 
 7  10.89339  6.426562  11.53833  75.72974  6.305373 
 8  11.18154  7.025182  12.20265  74.74495  6.027216 
 9  11.54771  6.634758  13.60515  73.96722  5.792868 
 10  11.85229  6.669769  14.46847  73.23394  5.627828 
 11  12.05704  6.537778  15.21990  72.78921  5.453111 
 12  12.41844  6.167507  16.80436  71.83209  5.196049 
 13  12.78598  5.971627  18.00865  71.04889  4.970838 
 14  13.05338  5.774348  19.03207  70.42398  4.769607 
 15  13.36373  5.509506  19.82154  70.05537  4.613587 
 16  13.69410  5.527592  20.23627  69.79161  4.444529 
 17  13.98403  5.417217  20.58098  69.71467  4.287140 
 18  14.27256  5.230595  20.86368  69.78997  4.115757 
 19  14.60687  5.367790  20.85750  69.67624  4.098475 
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 20  14.88658  5.320660  21.06547  69.61775  3.996121 
 21  15.18008  5.163622  21.38032  69.58985  3.866214 
 22  15.47446  5.188980  21.54920  69.43627  3.825545 
 23  15.73187  5.087721  21.89974  69.29835  3.714196 
 24  16.00539  4.921945  22.31815  69.17157  3.588337 
 25  16.27864  4.866272  22.57300  69.05997  3.500754 
 26  16.52336  4.751568  22.88390  68.96667  3.397863 
 27  16.78451  4.613160  23.16140  68.93207  3.293366 
 28  17.04897  4.596441  23.25994  68.91883  3.224792 
 29  17.28445  4.529160  23.39783  68.92966  3.143346 
 30  17.53224  4.438823  23.52159  68.97658  3.063015 
 31  17.78721  4.477229  23.52875  68.95103  3.042994 
 32  18.01299  4.439445  23.64095  68.93283  2.986776 
 33  18.24780  4.364059  23.78988  68.92209  2.923976 
 34  18.48565  4.373499  23.88083  68.84891  2.896770 
 35  18.70060  4.313450  24.07154  68.77835  2.836664 
 36  18.92588  4.228728  24.27882  68.72092  2.771532 
 37  19.15160  4.204913  24.41115  68.65921  2.724731 
 38  19.36081  4.140704  24.58533  68.60704  2.666925 
 39  19.58040  4.066980  24.73324  68.59122  2.608558 
 40  19.80053  4.058877  24.79353  68.57670  2.570895 
 41  20.00516  4.016455  24.88542  68.57457  2.523551 
 42  20.21848  3.967294  24.96054  68.59332  2.478839 
 43  20.43324  3.980969  24.97959  68.57891  2.460539 
 44  20.63190  3.950714  25.05715  68.56805  2.424090 
 45  20.83767  3.908024  25.14350  68.56140  2.387070 
 46  21.04302  3.908092  25.20078  68.52494  2.366187 
 47  21.23515  3.868314  25.31379  68.48948  2.328415 
 48  21.43436  3.819650  25.42671  68.46426  2.289372 
 49  21.63228  3.804994  25.50217  68.43218  2.260665 
 50  21.82031  3.763811  25.60550  68.40689  2.223796 
 51  22.01504  3.721031  25.68959  68.40142  2.187954 
 52  22.20872  3.713802  25.73034  68.39200  2.163860 
 53  22.39316  3.683926  25.79328  68.38986  2.132938 
 54  22.58347  3.654466  25.84235  68.39820  2.104992 
 55  22.77271  3.656749  25.86430  68.38949  2.089462 
 56  22.95271  3.633069  25.92051  68.38239  2.064032 
 57  23.13765  3.606773  25.97579  68.37752  2.039911 
 58  23.32075  3.602698  26.01688  68.35698  2.023441 
 59  23.49616  3.574871  26.09004  68.33742  1.997669 
 60  23.67624  3.545335  26.15817  68.32406  1.972427 

Variance Decomposition of EX_RATE: 
 Period S.E. GDP_PER_CAP CPI PPI EX_RATE 
 1  0.070084  2.857326  14.88097  0.197515  82.06419 
 2  0.083526  3.714986  17.48721  1.637430  77.16037 
 3  0.088423  4.691519  18.63105  1.464167  75.21327 
 4  0.092240  6.596169  17.87423  1.482442  74.04716 
 5  0.095629  6.699022  16.79591  6.959561  69.54551 
 6  0.103937  9.215639  15.55736  14.18056  61.04644 
 7  0.120862  13.70734  12.70797  25.57296  48.01173 
 8  0.137475  13.93265  10.84119  36.03141  39.19475 
 9  0.151996  13.61832  9.351752  41.85277  35.17716 
 10  0.165406  13.09608  8.170813  46.45786  32.27525 
 11  0.176904  11.70804  7.707836  48.84502  31.73910 
 12  0.186304  11.19081  7.760648  49.29599  31.75255 
 13  0.195120  11.44241  7.802170  49.72605  31.02937 
 14  0.203083  11.30389  7.813560  50.02147  30.86109 
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 15  0.209684  12.06323  7.659156  50.02164  30.25597 
 16  0.215947  13.15373  7.355418  50.23706  29.25379 
 17  0.221332  13.51378  7.144893  50.51501  28.82632 
 18  0.226263  14.32310  6.978364  50.50217  28.19637 
 19  0.231452  15.12109  6.831606  50.56993  27.47737 
 20  0.236423  15.17978  6.828867  50.69025  27.30111 
 21  0.241196  15.43125  6.856384  50.70446  27.00791 
 22  0.246238  15.56718  6.850423  50.80657  26.77583 
 23  0.251321  15.27581  6.894638  50.80553  27.02402 
 24  0.255883  15.27649  6.912124  50.74731  27.06407 
 25  0.260519  15.35942  6.859833  50.73528  27.04547 
 26  0.264957  15.25976  6.818740  50.69123  27.23027 
 27  0.268963  15.52654  6.747908  50.62973  27.09582 
 28  0.273109  15.87772  6.639235  50.63334  26.84970 
 29  0.277087  15.99329  6.564218  50.68941  26.75308 
 30  0.280965  16.33666  6.491884  50.70483  26.46663 
 31  0.285101  16.60834  6.418286  50.78906  26.18432 
 32  0.289206  16.59024  6.398925  50.89875  26.11208 
 33  0.293227  16.69444  6.390523  50.96097  25.95407 
 34  0.297466  16.71972  6.374857  51.04805  25.85737 
 35  0.301661  16.56777  6.388449  51.09532  25.94846 
 36  0.305594  16.58350  6.386625  51.10554  25.92433 
 37  0.309586  16.61050  6.356995  51.13294  25.89956 
 38  0.313400  16.55656  6.336256  51.14687  25.96032 
 39  0.316983  16.69723  6.298184  51.13834  25.86624 
 40  0.320636  16.84947  6.244135  51.16207  25.74433 
 41  0.324158  16.90095  6.208872  51.20035  25.68983 
 42  0.327608  17.07780  6.171870  51.21614  25.53418 
 43  0.331192  17.19911  6.135300  51.26758  25.39801 
 44  0.334724  17.19105  6.125764  51.32234  25.36084 
 45  0.338204  17.25901  6.117953  51.35233  25.27070 
 46  0.341803  17.27239  6.107665  51.39718  25.22277 
 47  0.345333  17.20285  6.112398  51.42344  25.26131 
 48  0.348732  17.23053  6.106956  51.42935  25.23317 
 49  0.352171  17.24714  6.089319  51.44731  25.21624 
 50  0.355483  17.22591  6.077296  51.45773  25.23906 
 51  0.358678  17.31169  6.054565  51.45599  25.17776 
 52  0.361916  17.38676  6.024891  51.47442  25.11393 
 53  0.365064  17.41545  6.005712  51.49644  25.08240 
 54  0.368173  17.51536  5.983956  51.50842  24.99226 
 55  0.371360  17.57455  5.963257  51.54053  24.92167 
 56  0.374502  17.57314  5.956714  51.57086  24.89929 
 57  0.377616  17.61895  5.949238  51.58907  24.84274 
 58  0.380798  17.62661  5.941220  51.61666  24.81551 
 59  0.383917  17.59527  5.941320  51.63405  24.82936 
 60  0.386969  17.62143  5.934894  51.64053  24.80314 
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