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ABSTRACT 

 

The Philippines has been positioning itself as a country heavily dependent on the 

global economy by receiving remittances from overseas Filipino workers, 

participating in foreign direct investments, and enlarging its market for export 

products especially to developed countries such as the United States. This has 

made the Philippine economy vulnerable to changes in global trends. With the 

2008 Global Financial Crisis (GFC), the economic turmoil of the United States 

translated to economic slowdown for most countries, including the Philippines. 

Employing vector auto-regression methodology, we used time series data for the 

period 1980 to 2012 to analyze the response of the Philippines’ Gross Domestic 
Product to the economic shocks associated with the GFC. Based on the impulse 

response to the financial crisis, the empirical results reveal the anticipated 

Philippines’ economic performance. The predicted responses point to derive policy 
implications in ensuring stability of economic growth of the Philippines such as 

diversifying its exports, supporting its agricultural sector, attracting investments 

from the Middle East, and support SMEs in the country amidst the threats of 

external shocks. 
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INTRODUCTION 

 

The economic slowdown of most countries in 2008 due to the Global Financial 
Crisis (GFC) was inexorably imputable to the collapse of the economy of the 
United States (US). Being the largest economy in the world, its economic turmoil 
consequently translated to economic slowdown for most countries heavily 
dependent on the global economy, including the Philippines. The GFC perplexed 
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the economic standing of the Philippines in terms of changes in exports, 
remittances of Filipinos working abroad, and foreign direct investments. Likewise, 
the Philippine economy is exposed to movements of the foreign exchange rates. 

According to 2012 International Monetary Fund Statistics, the economy of 
the Philippines is the 40th largest in the world and is also one of the emerging 
markets in the world. The Philippines has been named as one of the Tiger Club 
Economies together with Indonesia, Malaysia and Thailand.  It has been 
transitioning from being one based on agriculture to services and manufacturing. 

Openness in international trade is highly valuable in the Philippine 
economy in promoting economic growth with its continuous battle against its 
internal dilemmas such as political disputes, unemployment, and unsustainable 
increase in population.  It is primarily concerned in strengthening economic 
partnership, to tap bigger markets for its main products such as electronics and 
semiconductors that are strategically beneficial in increasing its exports, 
consequently resulting in an increase in GDP. Historically, the export activities of 
the Philippines account to approximately 30 percent of its GDP (World Bank 
Report, 2010). The US has been its major trading partner and has served as the 
market for about 18 percent of total exports of the Philippines. Aside from the US, 
the Philippines established trading relations with the Association of Southeast 
Asian Nations (ASEAN) member countries namely, Japan, Hong Kong, and South 
Korea.  

While interdependence of countries is considered to be advantageous in 
improving production processes, expanding open markets for final and 
intermediate goods, and having accessibility to inflows (e.g. providing and 
obtaining monetary assistance to supplement economic needs), the Philippines 
has also been heavily relying on the incremental income of Overseas Filipino 
Workers (OFWs) in augmenting its economic performance. The country has been 
considered as one of the top recipients of remittances.  

Given that the Philippines is a developing country which is sensitive to 
external market, this study analyzes the response of the Philippine economy to 
the shocks driven by the GFC on the Philippine economy. Specifically, using vector 
auto-regression analysis, we examine the effect in the Philippine’ Gross Domestic 
Product with respect to the changes in Philippine Exports, movements of the 
Philippine currency in terms of exchange rate of Philippine Peso (PHP) to US 
Dollars (USD), and change in US GDP and US imports. 

The study aims to derive policy implications in improving the economic 
performance of the Philippines and ensuring stability of economic growth given its 
exposure to the fiasco of the global economy linked to financial crisis.  
 

LITERATURE REVIEW 

 
The outcome of the 2008 Global Financial Crisis (GFC) proved to have a contagion 
effect as large financial institutions around the world that led to economic 
downturns experience represents a turning point in the global economy as a 
whole. The problems of the sub-prime lending attributed to the irrational conduct 
of both lenders and borrowers and the problems about the monetary and fiscal 
policies were considered to be the principal cause of the economic turmoil of the 
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US. Moreover, the meltdown of the sub-prime mortgages was also associated 
with predicaments such as depressed prices of housing, continued lack of liquidity, 
and increased investment risk which all summed up and contributed to the 
downfall of US financial institutions and investment firms. The economy of the US 
was further aggravated by the instability of currency and crash of stock markets. 
In addition, US imports declined significantly as a result of the crisis which 
recorded an annual decrease of 34 percent starting from the last quarter of 2007 
until the first quarter of 2009 (Bailey & Eliot, 2009). 

As the financial and economic downturn of the US manifested, developed 
and developing countries have suffered in the same manner. According to the 
Asian Development Bank (ADB), the East Asian Economies as a result of the crisis 
experienced slowdown in terms of GDP growth rate and even negative growth 
rates. As affirmed by Yap, Reyes & Cuenca (2009), “The 2009 first and second 
quarter year-on-year GDP growth rates of major East Asian economies are as 
follows: China: 6.1 percent, 7.9 percent; Indonesia: 4.4 percent, 4 percent; 
Malaysia:  -6.2 percent, -3.9 percent; Japan -8.7 percent, -7.2 percent; Korea: -4.3 
percent, -2.7 percent; Philippines 0.6 percent, 1.5 percent; Singapore: -9.5 
percent, -3.5 percent; Thailand: -7.1 percent, -4.9 percent; Viet Nam; 3.1 percent, 
4.1 percent.  

The decline in GDP in the ASEAN region however, was not related to its 
financial sector but was associated with the international trade contraction due to 
the decrease in world demand for goods. Thus, ASEAN member countries suffer 
decline in output as a result of the sharp decrease in exports as the primary 
markets such as the US and Europe decrease their imports.” The exports of the 
Philippines to US decreased significantly, marking a decline of 16 percent in 2008 
(Yap, et al., 2009).   In addition, generally viewed and at a global level, 
hypothetical but quite realistic 20 percent drop in world demand for ASEAN’s 
exports would be equivalent to a 15 percent drop in ASEAN’s total gross national 
products (Perkins, 2009). 

The slowdown of the economic growth of the Philippines country was 
evident since GDP growth rate for 2008recorded only 3.8 percent compared to 7.1 
percent growth rate recorded during 2007. Aside from the trading sector with the 
international market, the Philippine economy showed the decline in terms of the 
inflow of remittances from 18.2 percent during 2008 to 3.8 percent in the first 
seven months of 2009 (Yap, et al., 2009).  Furthermore, cases of retrenchment and 
wage cut for the overseas Filipino workers were considered to be the 
consequences of the economic slowdown of the US and other developed 
countries. 

 

METHODOLOGY 

 
To analyze the response of Philippines’ Gross Domestic Product to the economic 
shocks associated with the Global Financial Crisis, we employed a Vector 
Autoregressive (VAR) model, culled from Cudia (2012).  According to  Enders 
(2004), this model generalizes the univariate autoregressive model to dynamic 
multivariate time series that is extensively used for the purposes of forecasting, 
structural inference, and policy analysis. The structural equation considers several 
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endogenous variables, which are explained by the lagged values of all the other 
variables in the model. Hence, in analyzing the dynamic behavior of the time 
series variables, this model takes into account the lagged values of both the 
dependent and explanatory variables (Enders, 2004, cited in Rivera & See, 2009 
and Cudia, 2012).  The study utilizes the model to depict the time path of the 
dependent variable with respect to its prior period values (Gujarati & Porter, 
2009). Moreover, the VAR approach is a-theoretic wherein the data generation 
process determines the model (Gujarati & Porter, 2009). 

In analyzing the response of the Philippine Gross Domestic Product as a 
result of the Global Financial Crisis, we implement the Reduced Form VAR 
approach in the form of the equation expressed as: 
 

𝑌𝑡  =   𝐴0 +  ∑ 𝐴𝑘
𝑝
𝑘=1  𝑌𝑡−𝑘  + 𝜀𝑡    (1) 

 
where 𝑌𝑡  is a vector of n variables, 𝐴0 is an n x 1 vector of constant terms, Ak is an 
n x n matrix of coefficients, 𝜀𝑡 is an n x 1 vector of stochastic error terms, and p is 
the order of autoregression. The lag order of the VAR (p) is set such that the error 
terms are not serially correlated. 

Equation (1) states the current value of each m series as a weighted 
average of all the series in the past plus a stochastic term, 𝜀𝑡, which represents 
other factors that affect the series but are not explicit in the model.  

The interpretation of the VAR (p) shown by the equation is normally based 
on its moving average representation.  In addition, conducting further substitution 
and rearranging of a moving average signified by Equation (1) is expressed as: 

𝑌𝑡  =   𝐵0 + ∑ 𝐵𝑘
𝑞
𝑘=1  𝜀𝑡−𝑘  +  𝜀𝑡    (2) 

 
where 𝑌𝑡  is a vector of n variables, 𝐵0 is an n x 1 vector of constant terms, 𝐵𝑘 is an 
n x n matrix of coefficients, 𝜀𝑡 is an n x 1 vector of error terms, and q is the moving 
average order. The lag order of the VAR (q) is set such that the stochastic 
disturbance terms are non- auto correlated.  

We specify the the length  of the lag k and then estimate the 𝐴0 and 𝐵0 
variables (Gujarati and Porter, 2009).  For this purpose, we choose the model that 
gives the lowest values using the Akaike Information Criterion (AIC) or the Schwarz 
Information Criterion (SIC). We use Cholesky factorization (Enders, 2004) to 
address possible estimation problems that may arise from the presence of 
stochastic explanatory variables and the possibility of serial correlation that 
cannot be adequately identified.  
 

Data and Test Requirements 

Sourced from the International Financial Statistics (IFS), this study 
employed the quarterly time series data for the period covering 1980 to 2012. The 
variables in the study include Philippine Gross Domestic Product (GDPPH), Exports 
of the Philippines (EXPPH), Philippine currency movement in terms of exchange 
rate from Philippine Peso to US Dollar (FRXPH), US Gross Domestic Product 
(GDPUS), and US Imports (IMPUS).  

VAR analysis requires unit root testing of all the variables in the model. 
Hence, we implement Augmented Dickey-Fuller (ADF) Unit Root Test. Also, 
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stationary is assumed to avoid spurious regressions in the time series data 
involved in the study.  

VAR analysis also requires to establish the number of cointegrating vectors 
in the system. In this study, we implement Johansen Cointegration Test, which 
includes the λ-max test and the trace test for hypotheses on individual 
eigenvalues and for joint hypotheses, respectively. 

 
Vector Auto-regression Model Specification 

To analyze the response of the Philippine gross domestic product to the 
economic shocks associated with the Global Financial Crisis, the study estimated 
the Vector Autoregressive (p) model. The lowest AIC and SIC determines the 
optimal lag structure p of the VAR model (Gujarati, 2003). 
 

GDPPHt   =   f(EXPPHt, FRXPHt, GDPUSt, IMPUSt)    +  𝜀𝑡 (3) 
 EXPPHt    =   f(GDPPHt, FRXPHt, GDPUSt, IMPUSt)   +  𝜀𝑡 (4) 

FRXPHt    =   f(EXPPHt, GDPPHt, GDPUSt, IMPUSt)   +  𝜀𝑡 (5) 
GDPUSt   =   f(EXPPHt, GDPPHt, FRXPHt, IMPUSt)    +  𝜀𝑡 (6) 

 IMPUSt    =   f(EXPPHt, GDPPHt, FRXPHt, GDPUSt)   +  𝜀𝑡 (7) 
 

RESULTS AND DISCUSSION 

 
We present the details and results of the preliminary tests,  VAR estimation 
procedure, and Impulse Response for Equation 3 in Appendix A, Appendix B,  and 
Appendix C respectively.  We discuss the summary of the results in the succeeding 
sections. 

 
Cointegration Test 

The model satisfies the requirement of at least one cointegrating equation. 
As shown in Appendix A, cointegration test results show that at 5 percent level, 
there are 5 cointegrating equations and at 1 percent level, there are two 
cointegrating equation. Therefore, the variables are cointegrated and 
consequently considered to be stationary.  Thus, we proceeded to VAR estimation. 

 
VAR Estimation and Impulse Response 

We summarize in this section the results of vector auto-regression analysis 
presented in Appendix B and Impulse Response in Appendix C,  which indicate the 
response of Philippine Gross Domestic Product (GDPPH) to the economic shocks 
asssociated with the Global Financial Crisis with respect to changes on the 
Philippine Gross Domestic Product, Philippine currency movement in terms of 
exchange rate from Philippine Peso (PHP) to US Dollar (USD), US GDP, and US 
imports.  

 
Response of Philippines’ Gross Domestic Product to Internal Shocks. Results 
indicate that the shocks affecting GDPPH are positively generated by the impact of 
the shocks on GDPPH itself in the future. Vector autoregression estimates indicate 
that GDPPH for the current period responds positively to the effect of the shock 
associated with GFC to GDPPH for both two quarters and a quarter ago. This 
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implies that in the future, a possible decline of  GDP of the Philippines brought 
about by an external shock would consequently lead to a decline in its GDP for the 
next two quarters. 
 
Response of Philippine Gross Domestic Product to Philippine Export Sector. On 
the export sector, results indicate that GDPPH responds positively to the impact of 
shock affecting the Philippine exports a quarter ago. This suggests that the 
country’s economy is directly and proportionately affected by the impact of GFC 
on its export sector. This implies that a possible decrease in its export sector 
during the quarter in which a shock happens would lead to the decline of GDPPH 
for the succeeding quarter. However, after another quarter, GDPPH responds 
negatively to the change in the export sector brought about by GFC. This result 
reveals that a decrease in demand for export products of the Philippines such as 
electronic products due to a shock, would only be felt by the economy at the 
contemporaneous period. Thereafter, we would anticipate a progressive 
economic growth as represented by the increase in the GDP. The decrease in 
exports could be counterbalanced by other sectors in the economy such as 
sustained growth on construction, infrastructure and manufacturing sectors, and 
continuing remittances from overseas Filipino workers. 

  
Response of Philippines’ Gross Domestic Product to Philippine Currency 
Movement. Results indicate that after a quarter when a shock happens, Philippine 
GDP responds negatively to the impact of the shock to Philippine currency 
movement in terms of exchange rate from PHP to USD. This implies that the the 
Philippine currency affected by an external shock such as GFC would not 
significantly influence the country’s economy immediately after the crisis.  
However, VAR analysis revealed that this variation in Philippines’ GDP is only at 
the contemporaneous period. GDPPH responds positively to the impact of the GFC 
to the Philippine currency after two quarters in which the shock happens.  
Depreciation of PHP due to a shock would lead to a decline in Philippine GDP.  The 
result suggests that the response after two quarters indicate a lag effect as to its 
impact on GDP. 
 
Response of Philippine Gross Domestic Product to GDP of the US. Results show 
that the Philippines’ GDP responds positively to the impact of the GFC affecting 
the GDP of the US a quarter after the shock happens. Thus, a decline in the 
economy of the US due to a shock that happens a quarter ago would lead a 
decline in the Philippine GDP for the current quarter. On the other hand, the 
shock affecting the economy of the US would have a negative impact on the 
GDPPH two quarters after the shock happens. This indicates that although the 
Philippines is heavily dependent on the US in terms of exports and remittances, 
which would result in the downturn of the Philippine economy if the economy of 
the US collapses, the Philippines would be able to recover after two quarters due 
to its reforms in terms of the financial sector and its initiatives to diversify its 
exports, support its agricultural sector, attract investments from the Middle East, 
and support SMEs in the country. Thus, the decrease of the GDP of the Philippines 
would only have an instantaneous and short term effect to the GDP of the US 
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since the economy of the US is primarily independent from the economy of the 
Philippines. 
 
Response of Philippine Gross Domestic Product to the Imports of the US. Results 
indicate that the shock affecting the imports of the US a quarter ago has a positive 
impact on the current Philippine’ GDP. This implies that a decrease of US imports 
during a quarter due to a shock would also mean a decrease in GDPPH for the next 
quarter. The decline in imports of the US due to a shock would have an initial 
impact on the Philippine economy since the US is considered as one of the largest 
markets of Philippine commodities. Philippines ranked the 36th largest supplier to 
the US of  semiconductors and electronic parts. On the other hand, the shock 
affecting the imports of the US has a negative impact on the Philippines’ GDP two 
quarters after the shock. This means that the change in the flow of imports to the 
US as affected by a shock would have an inverse effect on the Philippine GDP for 
the current period. For instance, a decrease in imports of the US two quarters ago 
due to the GFC would mean an increase in the Philippines’ GDP for the current 
quarter. This negative response can be attributable to the initiative of the 
Philippine government to diversify not only its products but also the markets for 
its goods. The Philippines would be able to hedge the effects of the downturn in 
the demand of the products of the US, leading to an improvement in the GDPPH 
two quarters following the quarter period of the shock. 

 
CONCLUSIONS  

 
The Philippines has been positioning itself as a country dependent on the global 
economy by receiving external remittances, participating in foreign direct 
investments, and enlarging its market for export products especially to developed 
countries such as the US, which made the Philippine economy vulnerable to 
changes in global trends. With the 2008 Global Financial Crisis (GFC), the economic 
turmoil of the US translated to economic slowdown for most countries, including 
the Philippines. 

Using vector autoregression analysis (VAR) and impulse-response functions, 
this study empirically analyzes the response of the Philippines’ Gross Domestic 
Product to the economic shocks associated with the GFC with respect to the 
changes on the Philippine exports, Philippine currency movement in terms of 
exchange rate from PHP to USD, US GDP, and US imports since US is a major 
trading partner of the Philippines.  It is important to note that the VAR analysis 
and impulse-response functions rely on what the data demonstrate in terms of 
trend and behavior.  The dynamics of the market is reflected in the data.  The 
analysis is grounded on a transmission mechanism among economic variables.  
Time lags and the process, through which all economic variables affect each other, 
one way or another, characterize the transmission mechanism. 

Results of our study reveal that the Philippines’ GDP responds positively to 
the effect of the shock associated with the GFC to the Philippine economy itself in 
the next two quarters following a shock. This implies that a possible decrease in 
Philippines’ GDP following the quarter in which a shock happens would lead to the 
decline of GDPPH for the succeeding quarter as revealed by the data patterns. 
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Similarly, GDPPH responds positively to the impact of GFC on the export 
sector of the country a quarter following the period of shock. However, the 
significant positive response only posits temporarily as a decrease in export sector 
activities would have an inverse effect as represented by the increase in the GDP 
after another quarter. The progressive economic growth could be attributed to 
the volatility arising from the trend in the global market and other factors 
affecting GDP rate such as sustained growth on construction, infrastructure and 
manufacturing sectors, along with continuing remittance from overseas Filipino 
workers that is noted to be a constant growth driver. 

Meanwhile, the results indicate that the Philippines’ GDP responds 
negatively to the shock affecting the Philippine currency movement in terms of 
exchange rate from PHP to USD. Variations in the exchange rates would result 
inversely on the Philippine economy at initial period following the shock. 
However, two quarters after the shock, results show a reverse response as 
depreciation of PHP would signify a decline in Philippines’ GDP.  The results 
suggest that the response two quarters after a shock indicate a lag effect as to its 
impact on GDP.  

Results reveal a positive response of the Philippines’ GDP to the impact of 
GFC affecting the GDP of the US. This denotes that the effect of shock on the 
economy of the US would imply the economy of the Philippines gearing towards 
the same direction at initial periods. This change in the GDPUS due to a shock 
would only have an instantaneous and short term effect to GDPPH as the 
Philippines would be able to recover on its own at some point, specifically after 
two quarters.  

Furthermore, results indicate that the Philippines’ GDP responds positively 
to the impact of GFC to the imports of the US at initial periods. However, an 
inverse effect would be felt after two quarters following the quarter in which the 
shock happens as Philippine economy would respond negatively. This suggests 
that the Philippines would be able to surge again through diversification of its 
products and markets for its goods to other countries while converging with other 
main drivers of growth  such as manufacturing and services. 

 

RECOMMENDATIONS 
  
The Philippine economy has already demonstrated its robustness in the face of 
external shocks. Despite the past threats from external shocks, the country has 
exhibited to be resilient given that the economy is significantly relying on external 
remittances, foreign direct investments, and exports. This translates to 
susceptibility of the economy to the changes in global trend. 
 The VAR analysis and impulse-response function is deemed the appropriate 
methodology because we can capture what the data speaks for itself.  We are able 
to make an analysis on how macroeconomic variables behave given stimulus that 
is captured by data. 
 Consequently, based on the results of the impulse-response of the 
Philippine economy to the financial crisis, we suggest protecting the vulnerable 
sectors such as its export sector that affect the Philippines’ GDP in response to the 
economic shocks.  We propose protecting this sector through enhancing 
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competitiveness and expanding its trading relationships with existing and 
prospective partners. Likewise, we suggest counterbalancing the effect of shocks 
such as decline in exports to industrialized countries by creating programs to 
promote greater domestic demand and intra-regional trade that will stimulate the 
economy to ensure sustainable growth. 
 Furthermore, we suggest promoting further the development of domestic 
financial markets to attract foreign investments.  This would reduce foreign 
currency borrowing and the economy’s risk exposure to currency variances as a 
result of shocks affecting Philippine currency movement. 
 Further studies can explore the use of structural vector auto-regression 
(SVAR) to see more robust results. 
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APPENDICES 

Appendix A 

Johansen Cointegration Test 
Included observations: 124 after adjusting endpoints 
Trend assumption: Linear deterministic trend 
      
Unrestricted Cointegration Rank Test 
      

Hypothesized  Trace 5 Percent 1 Percent  
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value  

      

None **  0.227711  86.66755  68.52  76.07  
At most 1 **  0.165899  54.62638  47.21  54.46  
At most 2 *  0.118529  32.13276  29.68  35.65  
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At most 3 *  0.090037  16.48846  15.41  20.04  
At most 4 *  0.037884  4.788957   3.76   6.65  

      

 *(**) denotes rejection of the hypothesis at the 5%(1%) level 
 Trace test indicates 5 cointegrating equation(s) at the 5% level 
 Trace test indicates 2 cointegrating equation(s) at the 1% level 
      
Hypothesized  Max-Eigen 5 Percent 1 Percent  
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value  

      

None  0.227711  32.04116  33.46  38.77  
At most 1  0.165899  22.49363  27.07  32.24  
At most 2  0.118529  15.64430  20.97  25.52  
At most 3  0.090037  11.69950  14.07  18.63  

At most 4 *  0.037884  4.788957   3.76   6.65  
      

 *(**) denotes rejection of the hypothesis at the 5%(1%) level 
 Max-eigenvalue test indicates no cointegration at both 5% and 1% levels 

      
 Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I):  

GDPPH EXPPH FRXPH GDPUS IMPUS  
-0.023778  0.008295 -0.004479  3.27E-05  7.56E-05  
 0.007084 -0.009637 -0.010238  0.000537 -2.39E-05  
-0.000788 -0.013630 -0.003420 -0.001823  6.97E-05  
 0.007970  0.017737 -0.018309 -0.003127 -2.03E-06  
-0.000815 -0.021689  0.000695  0.000780  1.79E-05  

 Unrestricted Adjustment Coefficients (alpha):  

D(GDPPH)  7.152820 -1.107584  1.304471 -6.711968 -4.305700 
D(EXPPH) -0.927018  2.465755 -4.080782 -3.790623  1.388547 
D(FRXPH)  2.933366  6.885654  1.050894  1.642231 -0.469559 
D(GDPUS)  5.338246 -1.781842 -13.52983  3.819417 -6.671026 
D(IMPUS) -1702.697  1030.297 -838.8421 -478.8381 -940.7254 

1 Cointegrating Equation(s):  Log likelihood -3607.924   

Normalized cointegrating coefficients (std.err. in parentheses) 
GDPPH EXPPH FRXPH GDPUS IMPUS  

 1.000000 -0.348859  0.188352 -0.001376 -0.003179  
  (0.25652)  (0.16350)  (0.02801)  (0.00056)  
      

Adjustment coefficients (std.err. in parentheses) 
D(GDPPH) -0.170083     

  (0.08105)     
D(EXPPH)  0.022043     

  (0.04653)     
D(FRXPH) -0.069751     

  (0.04468)     
D(GDPUS) -0.126935     

  (0.12889)     
D(IMPUS)  40.48753     

  (16.3245)     
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2 Cointegrating Equation(s):  Log likelihood -3596.677   

Normalized cointegrating coefficients (std.err. in parentheses) 
GDPPH EXPPH FRXPH GDPUS IMPUS  

 1.000000  0.000000  0.751786 -0.028009 -0.003113  
   (0.29879)  (0.04864)  (0.00102)  

 0.000000  1.000000  1.615079 -0.076344  0.000189  
   (0.63795)  (0.10386)  (0.00219)  
      

Adjustment coefficients (std.err. in parentheses) 
D(GDPPH) -0.177929  0.070008    

  (0.08452)  (0.04332)    
D(EXPPH)  0.039510 -0.031451    

  (0.04817)  (0.02469)    
D(FRXPH) -0.020975 -0.042021    

  (0.04344)  (0.02226)    
D(GDPUS) -0.139557  0.061453    

  (0.13442)  (0.06889)    
D(IMPUS)  47.78582 -24.05294    

  (16.8443)  (8.63235)    

      
3 Cointegrating Equation(s):  Log likelihood -3588.855   

Normalized cointegrating coefficients (std.err. in parentheses) 
GDPPH EXPPH FRXPH GDPUS IMPUS  

 1.000000  0.000000  0.000000  0.085065 -0.005848  
    (0.03334)  (0.00076)  

 0.000000  1.000000  0.000000  0.166576 -0.005688  
    (0.05750)  (0.00131)  

 0.000000  0.000000  1.000000 -0.150408  0.003639  
    (0.06665)  (0.00152)  

Adjustment coefficients (std.err. in parentheses) 
D(GDPPH) -0.178957  0.052229 -0.025157   

  (0.08451)  (0.06345)  (0.03978)   
D(EXPPH)  0.042725  0.024168 -0.007138   

  (0.04714)  (0.03540)  (0.02219)   
D(FRXPH) -0.021803 -0.056344 -0.087230   

  (0.04338)  (0.03258)  (0.02042)   
D(GDPUS) -0.128898  0.245858  0.040604   

  (0.13031)  (0.09785)  (0.06135)   
D(IMPUS)  48.44668 -12.61993 -0.053986   

  (16.7262)  (12.5595)  (7.87451)   

4 Cointegrating Equation(s):  Log likelihood -3583.005   

Normalized cointegrating coefficients (std.err. in parentheses) 
GDPPH EXPPH FRXPH GDPUS IMPUS  

 1.000000  0.000000  0.000000  0.000000 -0.003952  
     (6.6E-05)  

 0.000000  1.000000  0.000000  0.000000 -0.001974  
     (9.5E-05)  

 0.000000  0.000000  1.000000  0.000000  0.000286  
     (0.00012)  

 0.000000  0.000000  0.000000  1.000000 -0.022293  
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     (0.00082)  
      

Adjustment coefficients (std.err. in parentheses) 
D(GDPPH) -0.232450 -0.066824  0.097734  0.018248  

  (0.08705)  (0.08591)  (0.07252)  (0.01222)  
D(EXPPH)  0.012514 -0.043068  0.062265  0.020587  

  (0.04853)  (0.04790)  (0.04043)  (0.00681)  
D(FRXPH) -0.008715 -0.027215 -0.117298 -0.003255  

  (0.04537)  (0.04477)  (0.03780)  (0.00637)  
D(GDPUS) -0.098458  0.313605 -0.029326  0.011939  

  (0.13650)  (0.13472)  (0.11373)  (0.01916)  
D(IMPUS)  44.63043 -21.11325  8.713149  3.524335  

  (17.5236)  (17.2942)  (14.5994)  (2.45953)  

 
Appendix B 

Vector Autoregression Estimates 
 Date: 01/02/14   Time: 12:35 
 Sample(adjusted): 1981:2 2012:4 
 Included observations: 127 after adjusting endpoints 
 Standard errors in ( ) & t-statistics in [ ] 

 GDPPH EXPPH FRXPH GDPUS IMPUS 

GDPPH(-1)  0.097800 -0.155215  0.013092 -0.017383 -75.27808 
  (0.08952)  (0.03561)  (0.02753)  (0.08323)  (12.2319) 
 [ 1.09247] [-4.35824] [ 0.47556] [-0.20886] [-6.15424] 
      

GDPPH(-2)  0.561508  0.089472 -0.003915 -0.178169  78.14050 
  (0.08641)  (0.03438)  (0.02657)  (0.08034)  (11.8074) 
 [ 6.49785] [ 2.60258] [-0.14733] [-2.21773] [ 6.61794] 
      

EXPPH(-1)  0.884220  0.748954 -0.065972  0.220061  22.69949 
  (0.24993)  (0.09943)  (0.07686)  (0.23235)  (34.1489) 
 [ 3.53794] [ 7.53271] [-0.85837] [ 0.94710] [ 0.66472] 
      

EXPPH(-2) -0.929457  0.098946  0.032160  0.314865 -19.88612 
  (0.25772)  (0.10253)  (0.07926)  (0.23960)  (35.2143) 
 [-3.60642] [ 0.96506] [ 0.40578] [ 1.31412] [-0.56472] 
      

FRXPH(-1) -0.179031 -0.055844  0.722461  0.032780 -38.04142 
  (0.29803)  (0.11856)  (0.09165)  (0.27708)  (40.7221) 
 [-0.60071] [-0.47100] [ 7.88271] [ 0.11831] [-0.93417] 
      

FRXPH(-2)  0.265235  0.152375  0.202145 -0.071753  53.19432 
  (0.29355)  (0.11678)  (0.09027)  (0.27291)  (40.1097) 
 [ 0.90354] [ 1.30478] [ 2.23926] [-0.26292] [ 1.32622] 
      

GDPUS(-1)  0.018563 -0.026202  0.016162  1.133675  36.54273 
  (0.10090)  (0.04014)  (0.03103)  (0.09380)  (13.7864) 
 [ 0.18397] [-0.65276] [ 0.52088] [ 12.0856] [ 2.65063] 
      

GDPUS(-2) -0.010047  0.053877 -0.016298 -0.119666 -30.63584 
  (0.10160)  (0.04042)  (0.03124)  (0.09446)  (13.8822) 
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 [-0.09888] [ 1.33298] [-0.52164] [-1.26690] [-2.20685] 
      

IMPUS(-1)  0.001729  0.000837 -9.06E-05  0.000514  1.104542 
  (0.00076)  (0.00030)  (0.00023)  (0.00071)  (0.10383) 
 [ 2.27572] [ 2.76962] [-0.38783] [ 0.72748] [ 10.6379] 
      

IMPUS(-2) -0.000422 -0.000907  0.000107 -0.001040 -0.240359 
  (0.00079)  (0.00031)  (0.00024)  (0.00073)  (0.10746) 
 [-0.53676] [-2.89823] [ 0.44270] [-1.42199] [-2.23679] 
      

C -131.5225 -126.3549  8.465728  70.94130 -20417.66 
  (89.0923)  (35.4432)  (27.3978)  (82.8280)  (12173.3) 
 [-1.47625] [-3.56499] [ 0.30899] [ 0.85649] [-1.67726] 

 R-squared  0.991465  0.992841  0.974345  0.999782  0.997539 
 Adj. R-squared  0.990730  0.992223  0.972133  0.999763  0.997326 
 Sum sq. resids  432139.6  68392.89  40867.24  373506.5  8.07E+09 
 S.E. equation  61.03557  24.28155  18.76976  56.74401  8339.687 
 F-statistic  1347.576  1608.651  440.5464  53093.19  4701.292 
 Log likelihood -696.6073 -579.5463 -546.8476 -687.3482 -1321.107 
 Akaike AIC  11.14342  9.299942  8.785002  10.99761  20.97807 
 Schwarz SC  11.38977  9.546289  9.031349  11.24396  21.22442 
 Mean dependent  783.7464  329.1824  169.2835  8586.684  259494.9 
 S.D. dependent  633.9216  275.3483  112.4379  3683.847  161290.3 

 Determinant Residual 
Covariance 

 9.78E+19    

 Log Likelihood (d.f. adjusted) -3823.921    
 Akaike Information Criteria  61.08537    
 Schwarz Criteria  62.31711    
 
Appendix C 

 
 
 
 
 

 

  


