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Abstract 
Role of exchange rate in affecting the macroeconomic performance of 
any country is of leading nature. This study has been conducted to 
investigate whether uncertainty or fluctuations in exchange rate affect 
the macroeconomic variables in Pakistan. If so, what the direction of this 
effect will be? Although, there are large number of macroeconomic 
variables, but out of these only four variables i.e, GDP, FDI, growth rate 
and trade openness have been included in this study. These variables 
have been taken as dependent variables and real exchange rate volatility 
has been selected as an independent variable. GARCH model has been 
applied in this study to calculate volatility of real exchange rate and 
Ordinary Least Square regression technique has been used to investigate 
the relationship between dependent and independent variables. Finding 
of this study confirmed the impact of exchange rate volatility on macro 
economic variables in Pakistan. It is also concluded that exchange rate 
volatility positively affects GDP, Growth rate and trade openness and 
negatively affects the FDI. 
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INTRODUCTION  

Real exchange rate is commonly known as a measure of international competitiveness. It is also 
known as index of competitiveness of currency of any country and an inverse relationship between this 
index and competitiveness exists. Lower the value of this index in any country, higher the 
competitiveness of currency of that country will be. 

This study covers the detailed analysis and investigation of some of the macro economic 
variables which accept the impact of real exchange rate volatility in Pakistan. In order to investigate this 
relationship, a detailed picture of these variables is presented in this study. The general view of the 
researchers about exchange rate is that if exchange rate of a country is properly valued, it does not 
substantially affect the macro economic variables and thus macro economic performance of that country. 
Volatility in exchange rate of a country can effect the investment in that country adversely. It creates an 
uncertain environment for investment in that country and requires that resources in that country should 
be reallocated among various sectors of the economy of that country. 
 
Exchange Rate in Pakistan 

For nearly 35 years, exchange rate in Pakistan was maintained through a regime of fixed peg. 
After its existence, the first link of Pakistani rupee was developed with pound due to being member of 
the sterling area. At a later stage, when role of USA became more prominent in the world and much of 
country’s fate was politically attached with USA, the currency of that country i.e., dollar was accepted as 
an important currency in relation to currency of Pakistan. 
 The rupee was devalued for the first time in June 1955 by 30 %. This devaluation of rupee in 
relation to pound sterling was made so that it may be brought in line with currencies of other trading 
partners of Pakistan. Later on, the nominal exchange rate of Pakistan was kept fixed for about next 
seventeen years period. It remained Rs. 4.76 /1 US dollar. According to large number of analysts, there 
was over valuation of rupee during most of the time of these seventeen years. 
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 The rupee was devalued by 58 per cent in the regime of Zulfiqar Ali Bhutto. The new exchange 
rate between rupee and US dollar became RS. 11 per US dollar . This time, multiple exchange rates 
system was done away with. The subsidy which the industrialists had been receiving in the past due to 
overvaluation of exchange rate was removed by this substantial devaluation although the government of 
the times was strongly criticized for devaluation in 1949, 1952 and 1967. 
 During the period of 1947-72, the government changed the nominal exchange rate of Pakistan 
two times. First change happened in 1956 by 30 percent and second in 1972 by 58 percent. Due to 
devaluation of US dollar in Feb.1973 by 10 percent, the revaluation of Pakistani rupee was made by the 
same ten percent and new exchange rate of pak rupee and dollar became Rs.9.90 per dollar. This new rate 
remained as official exchange rate of these two countries till January 1982. The government changed the 
system of pegging rupee with mechanism of flexible exchange rate on the recommendation of IMF. 
Under this system, exchange rate of Pakistani rupee is determined by the State Bank of Pakistan on behalf 
of government of Pakistan. The exchange rate under this system is determined on the basis of weighted 
average of Pakistan currency with currencies of its major partners in trade. After this arrangement, the 
distinguishing status enjoyed by US currency for determining the exchange rate of Pakistani currency 
was abolished and it became as one of the many inputs for this purpose. The exchange rate market which 
was under strict control in 1980s became liberalized and relatively open in 1990s. Supply and demand of 
currencies became the base for determination of exchange rate in the market. Thus, the difference 
between official exchange rate and kerb rate is very nominal and minor. After introduction of system  of 
managed float for determination  of exchange rate of Pakistani currency, the value of rupee depreciated 
by about 230% during nine years period starting from 1982 to Jun 1996. During this period, the annual 
rate of rupee depreciation ranged from minimum of 2.3% to maximum of 28.28 %. The floating exchange 
rate system was the cause of decrease in the value of Pakistani currency during 1980s. During this period, 
rupee was devalued by State Bank of Pakistan at the time of need only by a few paisa. 
 From 1993 onward, these depreciations or technical adjustments as the Stat bank called them 
were supplemented by direct devaluation. However since 2000, the State Bank has managed the rate 
differently through other mechanism rather than through direct devaluation and the rate seems to have 
stabilized and in fact appreciated.  

The history of exchange rate shows a continuous trend of deprecation each year since 1983/3 
with the rupee losing considerable value in some years compared to the previous years . It lost 17 pre cent 
in 1996/7 compared to the value in 1995/6 and again nearly 16 pre cent in 1998/9 over the previous year. 
It has lost value every single year since 1982 with  the exception of the last fiscal year for which we have 
data 2002/3. In 2002/3, the rupee has appreciated in value against the US dollar bucking the earlier trend. 
The reasons for this are the events and developments since 1998. Numerous factors and events have 
taken place since then which have bearing on Pakistan’s economy in an important way, on foreign 
exchange reserves and on the exchange rate. 
 The depreciation of Pakistan rupee remained closer to 0.6 percent during the first ten months of 
financial year 2005-2006. The exchange rate changed from Rs. 59.6266/1 to Rs. 60.0218/1 dollar during 
this period. While, open market exchange rate at the end of tenth month of the same period was Rs.60.0 
.The premium in the open market was 0.02%. The depreciation of Pakistani rupee in the open market was 
0.5 percent as against the same ten months period of last financial year. In short, it can be said that 
stability is seen in exchange rate of rupee during the fiscal year 2005-2006 
 
GDP Growth Rate in Pakistan 
 Average annual economic growth rate of Pakistan remained 5.3% since 1947. But growth rate of 
per capital GNP remained at level of 2.3 percent per annum due to high growth rate of population of the 
country. Growth rate of GNP did not follow an even trend in history of Pakistan. As economic growth of 
any country represents change in national output of that country over a period of time, this rate of 
growth remained on an average level of 3 percent per annum in Pakistan except for the fiscal year of 
1953-54. This slow growth in GNP of the country was due to basic problems faced by a newly borne 
country and lack of experience at level of policy makers of the country. But average growth rate of GNP 
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of the country was 7 percent per annum during sixties and growth in manufacturing and trade rectors 
was the cause of this higher growth rate. 
 GNP growth rate in this country declined during the period  1970 to 1977, but growth rate of 
GNP remained on average more than 7 percent per annum after that. This growth rate continued till 
fiscal year 1985-1986. Change in political scenario of the country is the cause of this divergence in growth 
rate trends of GNP. During the two periods of Martial law, higher growth  rate in GNP of Pakistan has 
been observed. Whereas low GNP growth has been experienced in other periods due to instable political 
atmosphere. It does not mean that higher economic growth can be attained only with Martial law but it 
signifies that economic growth and political stability are complementary for each other. Without 
politically stability, growth target can not be achieved. Initially after independence, agriculture was the 
leading sector contributing towards economic growth of Pakistan. Its share to GDP was 53.2 per cent. By 
the end of fiscal year 2003-2004, it reached to the level of 23.3 per cent with gradual decrease. This sector 
is still in leading position by contributing about one fourth of GDP. The share of manufacturing sector in 
GDP  increased from 7.8 per cent in the year 1949-1950 to 18.9 % in the fiscal year 2003-2004 as contrary to 
agriculture sector. While, the share of trade sector in GDP during the same time period has increased 
from 11.9 percent to 18.4 percent. It means that wholesale and trade sector is the third largest sector 
contributing towards GDP of Pakistan. The decline of agriculture sector share is only in percentage from, 
while absolute out put of this sector is even on growing side. Not only the output of agriculture  sector 
has increased  but output of all the sectors has grown with the passage of time. The growth of industrial 
sector indicates that it has grown more than the other two sectors with the passage of time. Likewise, 
increase in percentage share of trade sector indicates that its growth remained higher than the agriculture 
sector, the share of which is on declining side. 
 
Inflows of Foreign Direct investment   
 The role of FDI for the growth of developing countries is very important. The foreign investors 
are motivated to invest in the host country, if the prospects of earning long term profits by contributing 
towards production sector of that host country are very much obvious. Foreign direct investment not 
only contributes towards capital formation in developing countries, but is also a source of transfer of 
technological and innovative   skills from developed to developing countries. 
 Keeping in view its importance for the development of less developed countries, these countries 
provide incentives to the foreign investors in order to attract more FDI. 
Moreover, these countries also make certain improvements in their environment in order to make it 
conductive for the foreigner investors. During last decade, Pakistan has also taken initiatives in order to 
attract foreign investors to invest here. These initiatives are based on introduction of reforms in its macro 
economic environment. The results of these reforms are remarkably visible now. Inflow of FDI in 
Pakistan is more than 3 billion US dollars during the first ten months period of the year 2005-2006 which 
is the highest figure in the history of Pakistan. The volume of FDI inflow in Pakistan during the same 
period of last year was 1027 million US dollars. The over all foreign investment in any country can be 
classified into two parts. One part consists of foreign direct investment and the other is portfolio   
investment which consists of investment   in the capital market of any country. The volume of FDI during 
the first ten months of fiscal year 2005-2006 has touched the figure of 3020.2 million US dollars which is 
the highest in the country’s history. This figure remained at the level of 891.5 million US dollars during 
the same time of last fiscal year. Thus, an increase of 238.7% in this figure has been  observed in the year 
2005-2006 . The flow of foreign investment in Pakistan has already crossed 3.0 billions dollars in 2005-
2006 The real impetus for this investment came with improvements in investment policies and various 
steps taken by the present government to make Pakistan an investor’s friendly country. Pakistan has been 
ranked among top ten reforming countries in the world. According to the recent World Bank report, 
Pakistan is at 60th position in terms of ease of doing business in a survey of countries conducted by 
International Financial Corporation (IFC) and surpasses even China and India. 
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Trade openness in Pakistan 
 History of Pakistan’s economy provides indications regarding its openness with the passage of 
time. Trade openness of Pakistan’s economy is a gradual process. Openness is attained by adding imports 
and exports of any country. Economic growth of a country can improve by increasing its export. It also 
becomes the source of increase in earnings of a country as reflected in foreign currency. Export    demand 
for products of any country depends upon several factors. Those factors include price of its products, 
quality of its products and economic conditions of importing country. An old time view favors 
devaluation due to its ability to increase competitiveness and exports value of that country’s products. It 
increases demand for domestic products and thus increases the production of goods which can be traded 
in the domestic and foreign market. It has also been noticed that devaluation frequently decreases the out 
put of any country and ultimately becomes the source of starting recession in that country. Imports may 
add to well being of people of a country but it may affect the domestic output adversely. It also has 
negative effect on foreign exchange reserves of the country. Any change in imports prices will also affect 
the exchange rates. Total import of Pakistan is concentrated in few items. More than 75% imports of 
Pakistan were consisting of only eight items during the fiscal year 2002-2003. There is an increasing trend 
in Pakistani import with the passage of time. This import figure consists of both consumer goods capital 
goods, but consumer goods import is increasing faster than the imports of capital goods 
 Total import and export of Pakistan in 1975 were 53,185 million rupees and it increased to the 
level of 212,019 million rupees at the end of 1985 within a short span of  ten years. Although, Pakistan’s 
economy was not closed one, but it was not so open. In these ten years, total of imports and exports 
showed growth of about 300 percent. This figure became 619,882 million rupees in 1995 and 2,130,061 
million rupees at the end of 2005. The figure shows that within a span 1985 to 1995 growth rate of 
openness was high as compared to previous ten years span which further increased during 1995-2005.               
 
REVIEW OF LITERATURE    

The topic of exchange rate has gained much more importance in Pakistan since the adoption of 
floating exchange rate patterns. Whether exchange rate changes affect the macroeconomic variables of 
any country or not is a topic of recent studies. This study has been conducted to know about any such 
relationship between exchange rate volatility and some of the macroeconomic variables like FDI, GDP, 
trade openness and growth rate in Pakistan. Theoretically, a direct linkage between exchange rate 
volatility and macroeconomic variables of any country is described, but empirical investigation shows 
that there is no consensus about it because of mixed pattern of results found in those studies. Adubi et al. 
(1991) evaluated the impact of price volatility and exchange rate volatility on agricultural trade flow.  
Bleany et.al. (1999) analyzed through a model that if exchange rate of developing countries is pegged to 
exchange rate of developed countries, the inflationary expectations in developing countries may be 
reduced. Frey (1999) investigated the impact of short run volatility of exchange rates on the volume of 
exports. Cooper (1999) compared the scope of different exchange rate choices availed by rich and 
developing countries. Liwang (2000 studied the impact of exchange rate volatility on flow of international 
trade. Kawai et al. (2000) discussed conceptual and empirical issues relevant to exchange rate policies. 
Larrain et al. (2001) put light on the question of which exchange rate arrangement middle income 
countries should adopt. Frydman et al. (2001) argued that the standard Rational Expectation Hypothesis 
(REH) assumption is the primary reason for the gro empirical failure of the monetary models of the 
exchange rates. Esquivel et al. (2002) described the exchange rate volatility of G-3 countries. Rollemberg 
et al. (2002) emphasized the relationship between alternative exchange rate regimes and the different 
concepts of money and the role of the market as an economic regulator. Zhang (2002) reviewed China’s 
foreign exchange reforms and analyzed their impact on the balance of trade and inflation. Maskey (2003) 
reviewed the patterns of economic shocks affecting the SAARC member countries. Vuletin (2003) 
analyzed the influence of exchange rate regimes on fiscal performance focusing on the difference between 
fixed & floating exchange rate. Shambaugh (2003) investigated how a fixed exchange rate affects 
monetary policy? Avellan (2003) evaluated the relationship between parallel exchange rates. Hoffman 
(2003) compared fixed exchange rate with floating exchange rate. Clark et al. (2004) reviewed the impact 
of exchange rate volatility on the world trade. Lourenco (2004) analyzed the global picture of exchange 
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rate regimes of 33 advanced and emerging economics. Hussain et al. (2004) investigated the durability 
and performance of alternative exchange rate regimes of all IMF member countries. Coudert et al (2005) 
analyzed the impact of exchange rate regimes on inflation and growth of ten Asian countries. Asia et al. 
(2005) improved the existing literature on exits from fixed exchange rate regimes. Augir et al. (2005) 
evaluated the growth effects of real exchange rate misalignment and their volatility. Egert et al. (2005) 
analyzed the direct and indirect impact of exchange rate volatility via changes in exchange rate regimes 
on the export performance. Nabi (1996) reviewed the recent trade performance and progress regarding 
tariff reforms of Pakistan. Agha et al. (2005) investigated the channels through which monetary policy 
shocks are propagated in Pakistan. Din (2005) examined the trade liberalization among South Asian 
Countries. Aurangzaib et al. (2005) investigated the relationship among economic performance, growth 
and exchange rate uncertainty in Pakistan. 
 
DATA AND METHODOLOGY   

 It has been investigated in this study whether the exchange rate volatility has any impact on 
macroeconomic variables and thus on macroeconomic performance of Pakistan. This study examines to 
what extent and in what direction exchange rate volatility has its impact on macroeconomic performance 
of Pakistan. As, it is implied that exchange rate volatility has some bearings on macroeconomic variables 
and thus on macroeconomic performance, so this study has been conducted. Macroeconomic variables 
selected here are volatility of real exchange rate (VREXR), growth rate (GRATE), foreign direct 
investment (FDI), GDP and trade openness (OPENN).   

This study consists of annual observations and its data has been collected from various secondary 
sources. Its data spans from 1975 to 2005 and provides a series of 31 observations. All the variables used 
in this study are of quantitative nature. Inflow of foreign direct investment (FDI), GDP, growth rate 
(GRATE) and trade openness (OPENN) are taken as dependent variables and exchange rate volatility 
(VREXR) has been taken as an independent variable. 

There are number of factors which   have its bearing on macroeconomic variables of Pakistan. But 
only the impact of exchange rate volatility on the selected macroeconomic variables is analyzed in this 
study. The following econometric model based on the simple regression equations has been formulated:  
GDP     =  β0+ β1 VREXR     ---------    Eq.1 
FDI     =  β0+ β1 VREXR     ---------       Eq.2 
GRATE   =  β0+ β1 VREXR    ---------      Eq.3 
OPENN  =  β0+ β1 VREXR    ---------      Eq.4 
 
The above notations have been explained as follows: 
 
GDP  = Gross Domestic Product of Pakistan. 
FDI  = Inflows of Foreign Direct investment in Pakistan. 
GRATE  = Growth Rate of Pakistan. 
OPENN = Trade openness of Pakistan. 
VREXR  = Volatility of real exchange rate of Pakistan. 
            

It is expected that the exchange rate volatility will positively affect the coefficients of GDP, 
growth rate and trade openness. Volatile exchange rate will increase GDP because exporters of the 
country and importers from abroad will try to take maximum benefit of it and thus demand for goods 
will increase. The growth rate represents the growth rate of GDP. If, GDP will be positively affected by 
volatility of exchange rate, then its growth rate will also have the same bearing. Trade openness will also 
be affected positively because of greater portion of imports in the aggregate value of imports & exports.  
Moreover, it is also expected that exchange rate volatility will negatively affect foreign direct investment. 
FDI represents inflow of foreign direct investment. If, exchange rate of any country is not stable, it will 
not attract foreign investor for investment in that country  
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Econometric Model  
Insert figure1-4 here 

Insert table 1 here 
Table 1 explains the results and summary statistics of all the variables used in this study. It is 

revealed in the table that maximum value of GDP and FDI are 312564.0 and 1.740000 respectively with 
minimum value of 48578.3 and 0.020000 respectively. Mean value of these variables during this study 
period is 126939.0 and 0.49161 respectively. Likewise, real exchange rate volatility showed maximum 
value of 3839.870 and minimum value of 272.5300 with mean value of 1275.38 during the study period.  

Insert table 2-3 here 

                 Augmented Dickey – Fuller test has been applied to determine the stationary level of all non - 
stationary variables. Table 2 presents the stationarity level of all non stationer variables with intercept 
only. While table 3 deals with the results for the same set of variables with trend and  
intercept. In order to apply co-integration, all non-stationar variables should have the same level of 
integrating factor. According to our results, non- stationer variables have mixed pattern of integrating  
level. So, co-integration analysis cannot be applied on it. Therefore, we will have to estimate the different 
regression equations with and without taking first and second difference. Results of this estimation are 
tabulated in table 4 to table 7. 

Insert table 4-7 here 
RESULTS AND DISCUSSION 

Results of regression analysis among dependent and independent variables have been presented 
in table 4 to table 7. Table 4 presents the results of regression between exchange rate volatility and GDP. 
The value of regression coefficient between these two variables is positive indicating the positive 
association between these two variables and real exchange rate volatility is significant at level of 1%. 
Table 5 reveals the regression results between exchange rate volatility and FDI. The negative value of 
coefficient of real exchange rate volatility indicated that both are negatively related. Table 6 presents the 
regression results between real exchange rate volatility and growth rate. The value of regression 
coefficient indicates that there is positive relationship between these two variables. Moreover in table 7, 
regression results between real exchange rate volatility and trade openness have been presented. It 
indicates that both the variables are positively related. In this analysis, the value of adjusted R Square is 
0.691844 indicating that about 69% change in trade openness is due to exchange rate volatility. The value 
of Durbin Waston Stat in all these tables is more than or near about 2 which indicates that there is no 
autocorrelation between dependent variables and independent variable i.e., real exchange rate volatility.  
 
CONCLUSION AND POLICY IMPLICATIONS 

In this study, impact of exchange rate volatility on macroeconomic variables has been   analyzed 
through application of regression techniques. Exchange rate volatility is measured using GARCH model. 
The results indicate the presence of positive impact of exchange rate volatility on GDP,  growth rate and 
trade openness. While negative impact of exchange rate volatility on foreign direct investment is found.  
 The findings mentioned earlier suggest that policy makers in Pakistan should consider both the existence 
and the degree of exchange rate volatility and notice the likely impact of the exchange volatility on each 
macro economic variable in implementation of trade policies, so that higher volumes of trade and foreign 
direct investment may be attracted. 
This study is not conclusive one, rather it will pave the way of future  research. We have used annual 
data in this study. In the further study, one may use quarterly and monthly data if possible, which will 
definitely give better and more comprehensive results. Moreover, this study may be extended in future 
by adding more macroeconomic variables in it.  
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Figure 1:  Descriptive Data Analysis of Exchange Rate and its Volatility in                                            
Pakistan (1975-2005) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

           
 
 
 
 
 
 

 
 
 
 
 
 
Figure 2:  Descriptive Data Analysis of GDP & its Growth Rate 

(1975-2005) 
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Figure 3:  Descriptive Data Analysis of FDI in Pakistan 
(1975-2005) 
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Figure 4:   Descriptive Data Analysis of Trade Openness in Pakistan 
(1975-2005) 

 

 

 

 

 

 

 

 

 

 

 

 
 

Table 2:     Augmented Dickey-Fuller Test with Intercept  
     

Variables Level Ist Difference 2nd Difference Conclusion 

VREXR 0.69 ─ -5.05 I (2) 

GDP 2.99 -4.29 ─ I (1) 

FDI -1.62 -6.7 ─ I (1) 

GRATE -5.21 ─ ─ I (0) 

OPENN -0.38 -6.43 ─ I (1) 

     

Table 3 :    Augmented Dickey-Fuller Test with Trend and Intercept.                                                                                                                                                                                                                                                                                                                              

Variable  Level Ist Difference  2nd Difference Conclusion 

VREXR -1.09 ─ -5 I (2) 

GDP -2.69 -5.68 ─ I (1)  

FDI 3.63 -6.77 ─ I (1) 

GRATE -5.14 ─ ─ I (0) 
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OPENN -3.17 -6.46 ─ I (1) 

 
 
Table 4:    Estimates of Regression equation – 1 

Dependent variable   GDP 
 

Explanatory 
Variables 

Coefficient Std. Error t-Statistic 

Constant 123667.4 117267.2 1.054578 

D(VREXR,2) 308.1237* 357.9843 0.860719 

 
R-Squared                 :                  0.026706 
Adjusted R-Squared  :                  -0.009342 
S.E. of Regression     :                  631330.9 
Sum Squared Resid   :                  1.08E+13 
Log Likelihood          :                -427.4250 
Durbin-Watson stat   :                 2.029976 

 
Mean dependent var  :                 126025.9 
S.D. dependent var    :                 628402.4  
Akaike info criterion  :                 29.61552 
Schewarz criterion     :                 29.70982 
F-statistic                   :                 0.740836 
Prob (F-statistic)        :                 0.396972     
              

 
Table 5:    Estimates of Regression equation - 2 

Dependent Variable: FDI 
  

Explanatory 
Variables 

Coefficient Std. Error t-Statistic 

Constant 0.037137 0.035645 1.041867 

D(VREXR,2) -2.13E-05* 0.000186 -0.114280 

AR(1) -0.293440 0.207707 -1.412759 

AR(3) -0.220439 0.253750 -0.868725 

  

Table 1:     Results of Descriptive Data Analysis 

           

Variable
s 

Descriptio
n of              

Variables 
Mean 

Media
n 

Max.            
Value 

Min.                       
Value 

Std.           
Deviati

on 

Skewne
ss 

Kurtos
is 

Jarqu
e-           

Bera 

No. of           
Observat

ions 

           

GDP 
Gross 
Domestic           
Product 

126939.
0 

118235 
312564.

0 
48578.3 

65334.8
6 

1.195955 
4.46230

6 
10.152 31 

FDI 
Foreign 
Direct           
Investment 

0.49161 
0.46000

0 
1.74000

0 
0.02000

0 
0.39595

5 
1.131987 

4.33988
3 

8.9394
5 

31 

GRATE 
Growth 
Rate 

5.58065 
5.50000

0 
17.0000

0 
1.80000

0 
2.82930

1 
2.036103 

9.56702
0 

77.123
6 

31 

OPENN 
Trade 
Openness 

440.644 355.642 1359.05 
55.6780

0 
377.276

9 
0.760681 

2.50906
7 

3.3009
3 

31 

VREXR 

Volatility 
of                
Exchange 
Rate 

1275.38 
1003.15

0 
3839.87

0 
272.530

0 
1142.07

4 
1.268629 

3.18993
2 

8.3619
3 

31 
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R-Squared                 :                  0.131498 
Adjusted R-Squared  :                  0.013065 
S.E. of Regression     :                  0.274354 
Sum Squared Resid   :                  1.655940 
Log Likelihood          :                -1.093942 
Durbin-Watson stat   :                 2.002713 

 
Mean dependent var  :                 0.042308 
S.D. dependent var    :                 0.276164  
Akaike info criterion  :                 0.391842 
Schewarz criterion     :                 0.585395 
F-statistic                   :                 1.110320 
Prob (F-statistic)        :                 0.106146     
              

Inverted  AR  Roots    .21-.51i         .21+.51i      -.72 

  
Table 6 :     Estimates of Regression equation - 3 

Dependent Variable: GRATE 

  Explanatory 
Variables 

Coefficient Std. Error t-Statistic 

Constant 5.630957 0.511639 11.00572 

D(VREXR,2) 0.002713*** 0.001562 1.737101 

 
R-Squared                 :                  0.100525 
Adjusted R-Squared  :                  0.067211 
S.E. of Regression     :                  2.754508 
Sum Squared Resid   :                  204.8575 
Log Likelihood          :                -69.49699 
Durbin-Watson stat   :                 2.030120 

 
Mean dependent var  :                 5.651724 
S.D. dependent var    :                 2.852019  
Akaike info criterion  :                 4.930827 
Schewarz criterion     :                 5.025123 
F-statistic                   :                 3.017519 
Prob (F-statistic)        :                 0.093767     
              

  
 
 
Table 7:      Estimates of Regression equation - 4 

Dependent Variable: (OPENN) 

Explanatory 
Variables 

Coefficient Std. Error t-Statistic 

Constant 35.20116 12.57904 2.798397 

D(VREXR,2) 0.341732* 0.053040 6.442898 

AR(1) -0.202563 0.232829 -0.870009 

 
R-Squared                 :             0.714671 
Adjusted R-Squared :             0.691844 
S.E. of Regression    :             80.00413 Sum 
Squared Resid  :             160016.5 
Log Likelihood         :            -160.8419 
Durbin-Watson stat  :             1.987544 

 
Mean dependent var :                   38.11305 
S.D. dependent var   :                   144.1210  
Akaike info criterion :                   11.70299 
Schewarz criterion    :                   11.84573 
F-statistic                  :                   31.30904 
Prob (F-statistic)       :                   0.000000     
              

  


