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1.                                 INTRODUCTION 

The main concern for the policy makers and 

the donor agencies is the stability in the economic 

growth of a country. Unfortunately, the economic 

growth of Pakistan remained unsustainable for the 

last many years. The main reasons of this instability 

are the political and law & order situation of the 

country, inflation rate, fiscal deficit and the less 

interest of foreigners in the Pakistani products. 

 

According to IMF report on Pakistan 2005, 

average economic growth in Pakistan was recorded 

as 5.5% per year since 1960. During this period, the 

real incomes have more than tripled because the 

average real per capita GDP growth was about 2.75% 

per year. During this period i.e. since 1960, Pakistan 

has experienced two earlier sustained growth 

accelerations, first started in 1961 and second in 1977 

with per capita real growth rates consistently 

exceeding 2 % per year, lasting for 10years and 

12years respectively. The growth rates had fallen to 

an average of 3 % per year in the 2nd half of the 

1990s and exceeding the population growth. With 

sound fiscal and monetary policies of the then 

government and with the help of international 

support, the economy had a drastic increase and 

accelerated over 8% in 2004-05.  
 

The direction of causation between export 

growth and economic growth has been investigated 

by Khan et al (1995) by using the Granger Causality  

test and found a one way stable relationship between 

output and primary exports, but stable and  long run 

 
Source: IMF Report for Pakistan 

Fig. 1.1 Pakistan’s Economic Growth 1960-2004. 
 

two way relationship between export and output. By 

using the annual time series data for 1950-1994 of the 

South Korea, Ghatak (1998) estimated the Bayesian 

vector autoregressive (BVAR), vector Auto-

regression (VAR), and vector error-correction models 

(VECMs). The author found proof supporting the 

view that growth of real per capita income had been 

aided by government spending policies, investment, 

and income and export growth and also by the 

exchange rate policies. The VECMS had forecasting 

advantage over the other two techniques for both 

short term and long term predictions. Pakistan 

economic growth outcomes of the macroeconomic 

variables were examined over the period 1959-60 to 

1996-97 by Iqbal and Zahid (1998). They used the 

multiple regression frameworks to separate out the 

effect of key macroeconomic factors on growth. They 

conclude that the primary education is an important 

prerequisite to accelerate the economic growth. They 

recommended to rely on domestic resource to finance 
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growth is the best alternative as the external debt is 

negatively related to growth. 

 

(Feasel et al., 2001) used the impulse 

response analysis and variance decomposition and 

suggested that the investment rates and growth rates 

of exports had significant short run effect on the 

growth rate of per capita output.  They employed 

Vector auto-regression (VAR) analysis on the data of 

Korea for the period 1956-1994 and found the 

dynamic relationships among investment rates, 

output growth and export growth. To examine the 

impact of financial development on economic growth 

in china, Shan (2003) used Vector Auto-Regression 

technique. He found that after contribution of labor 

input financial development came as the second force 

in leading economic growth in China. 

 

(Kandil and Mirzaile 2004) used the data of 

nine developing countries in the Middle East and 

applied the empirical model include three policy 

variables: government spending, the money supply 

and the exchange rate. They found that there is 

asymmetry in the cyclical behavior of private 

consumption. The stabilizing function of policy 

shock appeared to asymmetric within countries and 

varied across countries.  To maximize the policy 

effect on desired private consumption, the policy 

stance carefully designed which is the largest 

growing component of aggregate demand in many 

developing countries. The financial development 

leads to economic growth or vice versa examined by 

the (Ang and McKibbin 2005) in the small open 

economy of Malaysia. They highlighted importance 

of country specific studies and argued that the result 

obtained from cross country were not able to address 

this issue. They  used time series data from 1960 to 

2001 to assess the finance growth link by taking 

investment, trade, saving and real interest rate into 

account. Their result supported the view that output 

growth caused financial depth in long run in contrary 

to conventional findings. 
 

In order to examine the effect of key 

macroeconomic variables on the economic growth of 

Pakistan, the present study was initiated. For this 

purpose vector auto regression scheme was applied 

on the annual time series data available from 1974-75 

to 2004-05. In order to generate the forecast errors, 

Variance Decomposition analysis was employed. 
 

2.                   MATERIALS AND METHODS 

There are number of factors that contribute 

to Pakistan’s economic growth in the period 1974-75 

to 2004-05. Exports, investment, government 

spending, money supply, interest rate and exchange 

rate are the most important variables that need to be 

considered. These variables can be regarded as the 

main policy instruments. According to (Kandil and 

Mirzaie 2004) Interest Rate should be taken, as 

Discount Rate and Money Supply is equal to Broad 

Money. IMF report 2005 for Pakistan illustrates that 

Investment = Gross Fixed Capital Formation (Private 

Sector + Public Sector + General Government) + 

Direct Investment Abroad + Import of Machinery 

(Machinery non-electrical, electrical and transport 

equipment)  + Commercial Credit (Bank Credit to 

Private & Public Sector) + Change in Stocks. 

 

An annual time series data from 1974-75 to 

2004-05 were taken from the Federal Bureau of 

Statistics (FBS). We decided to apply the vector 

autoregression (VAR) methodology with time series 

data due to the following reasons: 

 

Firstly we treat each variable symmetrically 

and allow feedback among them due to the 

simultaneous relationship between the variables. 

Secondly, VAR analysis is in capturing the long-run 

dynamics of variables in single equation approach 

and thirdly it is much more helpful in estimation and 

forecasting. In estimating the VAR models, all 

variables other than interest rate and exchange rate 

have been expressed in natural logarithm, as change 

in the logarithm of any variable yields the respective 

growth rate (Box and Tiao, 1975). 

 

The variables used for the analysis purpose 

are Exports (X); Interest Rates (I); Exchange Rates 

(E); Investment (V); Money Supply (M); 

Government Spending (T) and Real Per Capita 

Income (Y). 

 

VARs are the useful systems of equations 

that examine the inter-relationships between 

economic variables.  

 

A reduced form VAR process of order p is 

as follows: 

(1) ,..,1 ,...2211 Tteyyycy tptpttt  
 

The model (1) can be written, using the lag operator 

notation: 
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The length of lags can be chosen using the 

Akaike Final Prediction Error (FPE) criterion. 
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The log likelihood for the entire sample is as follows: 
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The one period ahead forecast of the vector of 

endogenous variables ( 1
ˆ

ty ) is obtained by 

substituting past and current values in periods t to 

t+1-p into equation (3): 

ptpttt yAyAyAy   11211 ...ˆ … (3) 

Similarly, two periods ahead forecast for the vector 

of variables (
2

ˆ
ty ) is obtained by substituting (

1
ˆ

ty ) 

and the observed values of the variables in periods t 

to t+2-p into equation (4): 

)4(...ˆˆ
22112 ptpttt yAyAyAy  

Forecast errors can be obtained from Variance 

Decomposition of each VAR model. The k step 

forecast error variance can be computed as follows: 
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3.           RESULTS AND DISCUSSIONS 

The length of lags is determined using the 

procedures: (Table-1) sequential modified LR test 

statistic (LR), Final prediction error (FPE), Akaike 

information criterion (AIC), Schwarz information 

criterion (SC), Hannan-Quinn information criterion 

(HQ) each test at 5% level of significance and the 

results are as follows. 

 
Table-1: VAR Lag Order Selection Criteria 

 
Lag LogL LR FPE AIC SC HQ 

0 -10.72416 NA 8.01e-09 1.222356 1.552393 1.325719 

1 211.0696 321.2185* 5.93e-14 -10.69445 -8.054159* -9.867547 

2 272.2337 59.05505 5.01e-14* -11.53336* -6.582808 -9.982910* 

* indicates lag order selected by the criterion 

 

It is apparent from the above table that VAR Lag 

Order is 2 

We have two sets of variables 

SET A ------- Y, V, T, X, M and E.  

SET B ------- Y, V, T, X, E and I. 

The reason for not including money supply 

and interest rates in the same model is that only one 

of these can be used as a policy instrument at a time.  

3.1 The unrestricted versus restricted model: 

The unrestricted model includes two lags of 

each of the six variables --- Y, V, T, X, M, E in set A 

and Y, V, T, X, E, I in set B and the restricted model 

includes two lags of each of the five variables in each 

set, excluding one variable from the list at each step. 

The significance of the lagged values of a variable in 

each regression has been judged with the p-value and 

p-values are given in brackets in Table 2. If p-value is 

lower than 0.05 implying that the lagged variables 

excluded from an equation are significant. The Chi-

square values when excluding lagged values of a 

variable for sets A and B are given in (Table 2). 

 
Table 2: Chi-square values when excluding lagged 

values of variables from each regression 

 

Variables excluded 

 

Model 1A Model 1B 

 Y
 

V
 

T
 

X
 

M
 

E
 

Y
 

V
 

T
 

X
 

E
 

I 

Y
 

- 

0
.7

4
6

8
6

9
 

[0
.6

8
8

4
] 

0
.0

1
1

6
1

2
 

[0
.9

9
4

2
] 

0
.3

2
8

0
5

9
 

[0
.8

4
8

7
] 

7
.1

2
4

6
0

3
 

[0
.0

2
8

4
] 

1
.8

9
8

1
6

5
 

[0
.3

8
7

1
] 

- 

0
.2

3
2

4
6

4
 

[0
.8

9
0

3
] 

0
.3

9
5

8
7

2
 

[0
.8

2
0

4
] 

0
.6

3
5

9
0

1
 

[0
.7

2
7

6
] 

0
.0

9
1

4
3

0
 

[0
.9

5
5

3
] 

1
.5

5
3

4
6

2
 

[0
.4

5
9

9
] 

V
 

2
.7

1
8

0
7

0
 

[0
.2

5
6

9
] 

- 

4
.3

7
6

1
2

5
 

[0
.1

1
2

1
] 

3
.9

8
3

7
4

3
 

[0
.1

3
6

4
] 

5
.5

9
7

6
5

8
 

[0
.0

6
0

9
] 

8
.4

5
6

4
2

1
 

[0
.0

1
4

6
] 

0
.3

5
3

1
2

6
 

[0
.8

3
8

1
] 

- 

0
.7

5
4

4
0

6
 

[0
.6

8
5

8
] 

6
.3

8
8

3
1

8
 

[0
.0

4
1

0
] 

8
.7

8
5

4
3

8
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1
2

4
] 

1
.8

3
7

6
5

0
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9
9

0
] 

T
 

1
.1

0
4

0
4

6
 

[0
.5

7
5

8
] 

0
.4

1
3

1
3

6
 

[0
.8

1
3

4
] 

- 

2
.3

7
9

0
9

0
 

[0
.3

0
4

4
] 

6
.5

2
0

9
8

2
 

[0
.0

3
8

4
] 

0
.3

6
5

5
0

3
 

[0
.8

3
3

0
] 

4
.8

1
3

4
6

5
 

[0
.0

9
0

1
] 

0
.3

3
4

2
5

7
 

[0
.8

4
6

1
] 

- 

3
.7

5
1

2
1

7
 

[0
.1

5
3

3
] 

0
.6

9
0

6
1

6
 

[0
.7

0
8

0
] 

1
.0

9
3

5
1

4
 

[0
.5

7
8

8
] 

X
 

2
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5
3

0
6

1
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4
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5
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1
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E
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1
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1
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5
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[0
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0
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2
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9
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[0
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3

0
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1
.1

8
5

7
2

1
 

[0
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5
2
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0
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0
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2
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2
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The values for Model 1A indicate that, the 

term M is significant in the regression of Y, implying 

that real per-capita income growth is caused by this 

variable. At 5% level of significance the term E, and 

at 10% level of significance the term M are 
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significant in the regression of V, implying that 

investment is caused by these variables. In the 

regression of T, the term M is significant. In the 

regression of M, the terms X and E are significant, 

implying that real per-capita money supply growth is 

caused by these variables. Similarly in the regression 

of E, the terms X and M are significant. Model 1B 

shows that the terms X and E are significant in the 

regression of V, implying that investment is caused 

by these variables. At 10% level of significance the 

term Y is significant in the regression of T. 

 

3.2 Forecast Errors 

Variance Decomposition analysis was used 

to calculate the forecast errors and are given in the 

following (Table 3). 

 
Table 3: Standard forecast errors of VAR Model 1A 

and 1B for 1, 2, ... , 10 periods ahead. 

 

Variables 

Foreca-
sting 

periods 
ahead 

Model 1A Model 1B 

Y V T X M E Y V T X E I 

1 

0
.0

3
9

3
 

0
.0

4
2

0
 

0
.0

4
1

3
 

0
.0

8
9

1
 

0
.0

3
3

4
 

1
.3

1
7

3
 

0
.0

4
5

1
 

0
.0

4
6

2
 

0
.0

4
7

4
 

0
.0

8
9

0
 

1
.4

3
6

7
 

1
.3

7
9

3
 

2 

0
.0

4
5

3
 

0
.0

6
8

8
 

0
.0

5
2

0
 

0
.1

0
2

2
 

0
.0

5
3

4
 

2
.2

9
4

8
 

0
.0

6
0

3
 

0
.0

6
8

6
 

0
.0

6
5

8
 

0
.1

0
3

4
 

2
.3

7
6

2
 

2
.1

2
0

9
 

3 

0
.0

5
0

9
 

0
.0

8
9

3
 

0
.0

6
2

3
 

0
.1

2
4

3
 

0
.0

7
1

4
 

3
.0

8
3

7
 

0
.0

6
9

6
 

0
.0

8
1

3
 

0
.0

8
0

2
 

0
.1

2
0

2
 

2
.9

6
6

7
 

2
.5

2
4

9
 

4 

0
.0

5
5

9
 

0
.1

0
4

8
 

0
.0

6
9

2
 

0
.1

4
8

7
 

0
.0

8
8

0
 

3
.6

8
4

1
 

0
.0

7
5

0
 

0
.0

8
7

4
 

0
.0

8
5

6
 

0
.1

3
9

9
 

3
.3

6
1

5
 

2
.7

3
7

3
 

5 

0
.0

5
9

4
 

0
.1

2
0

1
 

0
.0

7
5

4
 

0
.1

7
0

5
 

0
.1

0
2

6
 

4
.1

7
3

0
 

0
.0

7
9

2
 

0
.0

9
6

4
 

0
.0

8
9

6
 

0
.1

5
6

0
 

3
.6

3
9

2
 

2
.9

2
7

0
 

6 

0
.0

6
4

2
 

0
.1

3
5

3
 

0
.0

8
5

8
 

0
.1

8
9

6
 

0
.1

1
5

8
 

4
.4

6
2

4
 

0
.0

8
4

2
 

0
.1

0
8

4
 

0
.0

9
7

9
 

0
.1

6
7

0
 

3
.8

5
5

1
 

3
.0

9
3

6
 

7 

0
.0

6
9

8
 

0
.1

4
7

0
 

0
.0

9
6

3
 

0
.2

0
6

9
 

0
.1

2
7

6
 

4
.6

2
1

0
 

0
.0

9
0

2
 

0
.1

2
0

0
 

0
.1

0
7

9
 

0
.1

7
6

4
 

4
.0

4
2

3
 

3
.2

4
4

8
 

8 

0
.0

7
5

7
 

0
.1

5
5

5
 

0
.1

0
4

5
 

0
.2

2
2

6
 

0
.1

3
8

4
 

4
.7

2
6

2
 

0
.0

9
5

8
 

0
.1

2
9

6
 

0
.1

1
5

5
 

0
.1

8
6

8
 

4
.2

0
8

8
 

3
.3

7
2

8
 

9 

0
.0

8
2

4
 

0
.1

6
2

5
 

0
.1

1
2

7
 

0
.2

3
5

7
 

0
.1

4
8

3
 

4
.8

0
3

2
 

0
.1

0
0

8
 

0
.1

3
7

9
 

0
.1

2
1

5
 

0
.1

9
7

1
 

4
.3

5
1

4
 

3
.4

7
6

8
 

10 

0
.0

9
0

3
 

0
.1

6
8

6
 

0
.1

2
1

9
 

0
.2

4
5

3
 

0
.1

5
6

8
 

4
.8

9
5

1
 

0
.1

0
5

7
 

0
.1

4
5

9
 

0
.1

2
8

1
 

0
.2

0
5

9
 

4
.4

8
0

7
 

3
.5

6
0

9
 

 

The results show that the Model 1A is better 

than model 1B for a 10-periods-ahead forecast for 

growth of real per capita output, growth of 

government spending. Model 1B is better than model 

1A for a 10-periods-ahead forecast for growth of 

investment, growth of exports and exchange rates. 

Overall Model 1A is to be considered the better 

forecast errors than Model 1B. A characteristic of 

VAR models is that the forecast errors may change, 

depending on the ordering of the variables. This is 

because of the correlation among the shocks of 

different variables included in the model. 

 

3.3  Variance Decomposition Analysis 

The variance decomposition provides 

information about the relative importance of each 

random innovation in affecting the variables in the 

VAR. The forecasted values of model 1A and model 

1B using VDC over one period to ten periods are 

shown in figures 1 and 2 respectively. (Fig. 1and 2) 

reveals Variance Decomposition of Y, V, T, X, M 

and E. 
 

Forecasted values at One-period of Y is 100 

and is period wise decreasing and at 10-period it 

becomes 41.80 but in all other variables of Model 1A 

forecasted values are period-wise increasing. At One-

period in all variables is 0.00 except Y.  

 

Forecasted values of Y are decreasing from 

1-period to 4-period and then increases till 10-period. 

Forecasted values of V are decreasing from 1-period 

to 3-period rapidly and then slowly till 6-period. 

From 6-period onward forecasted values increase till 

the last period. Forecasted values of all other 

variables are 0.00 at period-1. In variable T 

forecasted values increase till 10-period. In the 

variable X forecasted values decrease upto 5-period 

and then increase till 10-period. Forecasted values of 

M and E are increasing upto 6-period and then 

decrease till 10-period. 
 

The trend of forecasted values of Y and T is 

approximately the same i.e. decreasing from period-1 

till the last period. Forecasted values of variables V 

and X are of mixed nature i.e. decreasing and 

increasing in different periods. One-period forecasted 

values of variables X, M and E is 0.00. The trend of 

forecasted values of the variable E is increasing upto 

period-10. Forecasted values of M are increasing 

upto 5-period and then decreasing till 10-period. 
 

Forecasted values of variables Y and V are 

of mixed nature i.e. decreasing and increasing in
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Fig: 1 Forecasted values of model 1A using VDC 
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Fig: 2 Forecasted values of model 1B using VDC 

 

different periods. Variables T, M and E have same 

increasing trends of forecasted values till 10-period. 

Forecasted values of X are decreasing from period-1 

to period-10. 
 

Forecasted values of variables Y, V, T and 

X are of mixed nature i.e. decreasing and increasing 

in different periods. In the variable M forecasted 

values are decreasing till 10-period, starting values at 

1-period is 64.4528. In the variable E, forecasted 

values are increasing till 6-period and then decreasing 

upto 10-period. 
 
 

Forecasted values of variables Y, V, T and 

X are of mixed nature i.e. decreasing and increasing 

in different periods. In the variable M, forecasted 

values increase till 2-period and then decree till       

10-period. Forecasted values of E are decreasing 

from 1-period to 10-period. Fig. 2 showed that 

Variance Decomposition of Y,V, T, X, E and I. 
 

A forecasted value at One-period of Y is 100 

and is period wise decreasing and at 10-period it 

becomes 71.756. Forecasted values of V, T and X 

variables are increasing upto 10-period. In the 

variable E and I, forecasted values are increasing 

upto 6-period and then decreasing till 10-period.  
 

Forecasted values of Y are mixed in nature 

i.e. increasing and decreasing at different periods. 

Forecasted values of V are decreasing from One-

period to 10-period. Forecasted values of the variable 

T are increasing upto 6-period and then decreasing 

till 10-period. Forecasted values of X and I are 

increasing through 10-periods. Forecasted values of E 

are increasing upto 4-period and then decrease till     

10-period. 
 

The trend of forecasted values of Y and T 

are decreasing till 10-period. Forecasted values of 

variables V, X and I are increasing till 10-period. In 

the variable E, forecasted values are increasing upto 

6-period and then decreasing till 10-period.   

Forecasted values of variables Y and T are 

of mixed nature i.e. decreasing and increasing in 

different periods. In the variable V, forecasted values 

are increasing and then decrease till 10-period. 

Forecasted values of X are decreasing till 10-period. 

In the variables E and I forecasted values are 

increasing upto 10-period. 
  

Forecasted values of variable Y are 

increasing upto 4-period and then decrease till        

10-period. Forecasted values of V and X are mixed in 

nature i.e. increase and decreases in different periods. 

In the variable T, forecasted values increase upto      

2-period and then decrease, forecasted values of E 

and X are decreasing and increasing respectively upto 

10-period. 
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Forecasted values of variables Y and I are 

decreasing upto 10-period. V and T variables 

forecasted values are increasing upto 7-period and 

then decreasing till 10-period. Forecasted values of X 

and E variables are increasing till 10-period. 

 

4.                               CONCLUSION 

In this study two models were developed to 

explain Pakistan’s economic growth. The empirical 

results of Chi-square values of VAR model 1A have 

revealed that in Pakistan’s economic growth, Money 

Supply is the only significant variable in the 

regression of Y, implying that real per-capita income 

growth is caused by this variable. As far as 

investment is concerned the results have revealed that 

Exchange rates, Government spending and Money 

supply are significant in the regression of Investment, 

implying that investment is caused by these variables. 

In the regression of Government spending, Money 

supply is significant. In the regression of Money 

supply, Exports and Exchange rates are significant, 

implying that growth of real per-capita money supply 

is caused by these variables. Similarly in the 

regression of Exchange rates, Exports and Money 

supply are considered significant. Exports and 

Exchange rates are considered significant in the 

regression of investment for model 1B. 

 

We have estimated forecast errors by 

Variance Decomposition Analysis. The minimum 

forecast error for the growth of real per capita output 

is generated by model 1A for a one-period-ahead 

forecast. Forecast errors have increased for longer 

forecasts. Model 1A has generated the smallest 

forecast errors among two models for a one-period-

ahead forecast. Model 1B has generated the smallest 

forecast errors for the growth of Exports and 

Exchange rates for 1 to 10 period-ahead forecasts. 

Overall Model 1A provides better forecast errors than 

Model 1B. 
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