


























































































































































































































































appreciate the dynamism of growth. The outcome of such study will make interesting 

comparison with a single equation model. 

6.3: Limitations of the study 

Finally, it is imperative to admit the limitations of the study since impeccability is 

unachievable. The major limitation of the study has to do with the quality of the data 

employed. Since the data is basically from secondary sources, the accuracy of the data 

cannot be wholly guaranteed since some of the data sets vary from one approved source 

to another (though insignificant in some cases). Consequently, the analysis and the 

conclusions drawn from this study should be interpreted with these limitations in mind. 

Secondly, there are several measurements of the aggregate government expenditure and 

the components. The choice of the measurements employed in this study is in 

corroboration with growth theory and suits the objectives ofthe study. Therefore, it will 

not be surprising if similar works using different measurement of government size obtain 

different results. However, contrasting results obtained from using different size of 

government activity and its composition should by no means invalidate the authenticity 

of this research findings. 
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Almendix 1: Trends and structure of ~ublic ex~end iture in Ghanal 1970-1998 
!% of total ex~enditure and or as a % of GDP}- some major com~onents under the Functional Classification 

Year Roads & Social General Interest "Wage Defense Health Educ. Transport Mining. + Health +Educ. +Wagebill 
Waterways security/so Admin. payment bill & Manuf. & +Interest 

cial welfare Comm. constr. Payment 

1970-83 70 --- 18.5 12.4 27.8 7.7 8.6 19.1 3.5 --- 2.0 --- 2.9 ---

1984 7 1 4.2 17.5 13.0 19.8 6.0 8.5 20.2 1.9 2.5 1.3 0.8 2.0 2.0 

1985 5.6 4.9 18.5 11 .1 32.7 6.5 8.7 22.3 4.0 1.3 1.5 1.2 3.0 4.4 

1986 3.8 5.3 13.1 16.0 39.5 6.5 8.3 24.0 3.8 1.5 2.2 1.1 3.3 5.5 

1987 8.4 6.4 9.7 10.4 37.5 4.2 9.3 26.5 2.9 1.8 1.4 1.3 3.6 5.1 

1988 8.6 6.9 13.5 8.3 34.2 3.2 9.0 25.7 1.8 1.2 1.1 1.2 3.5 4.7 

1989 76 7.3 13.0 9.5 34.6 3.1 10.1 24.3 1.2 1.1 0.8 1.4 3.4 4.8 

1990 6.3 7.2 13.1 10.7 34.6 3.5 10.1 25.5 1.3 1.0 1.3 1.3 3.2 4.3 , 

1991 8.3 70 12.3 12.6 31.5 4.5 8.4 23.2 1.3 0.9 1.8 1.2 3.2 4.4 

1992 10.3 7.0 12.2 12.3 34.9 3.6 7.8 24.0 0.8 1.0 2.2 1.4 4.3 6.3 

1993 9.1 9.0 10.3 17.9 33.0 3.5 7.8 20.8 0.8 1.1 3.5 1.5 4.0 6.5 

1994 71 7.2 14.7 20.2 28.7 3.2 4.9 18.7 0.6 2.6 4.4 1.1 4.1 6.3 

1995 11.2 8.3 12.6 19.4 27.9 3.5 6.6 19.4 0.3 0.8 4.2 1.4 4.3 61 

1996 11.2 7.1 13.9 23.7 26.9 3.0 5.0 18.4 0.3 0.9 7.5 1.5 4.0 8.5 

1997 8.9 7.2 12.9 29.0 27.8 3.5 4.5 19.0 0.2 0.6 6.0 1.4 3.9 5.7 

1998 7.4 5.1 10.6 23.8 22.6 3.6 4.2 15.7 0.2 0.5 6.2 1.1 4.1 5.9 

Source: Computations were done by the researcher using data from the Ghana Statistical Service. * Belongs to the Economic 

Classification. +Expressed as a percentage ofGDP. 
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APPENDIX 2 

RESULTS OF UNIT ROOT TEST FOR STATIONARITY OF VARIABLES (ADF) 

1990-1998 <reGive8 Version) 

Results of Unit root tests 1970-1998(Level Variables) 

Critical Values: 5% = 3.60, 1 % = 4.38; Constant and Trend included 

Variable t-ADF t-lag t-prob. 
G -6.346** 2 0.0000 
G -6.443** 1 0.0000 
G -5.162** 0 0.0000 
L -5.162** 2 00000 
L -2.621 1 0.0160 
L -4.874** 0 0.345 
IY -1.536 2 0.338 
IY -1.430 1 0.165 
IY -3.655* 0 0.0014 
XR -3.258 2 00039 
XR -3.061 1 0.0059 
XR -3 .389 0 0.0026 
GGY -3.636* 2 0.0016 
GGY -3.683* 1 0.0014 
GGY -3.619* 0 0.0015 
EGR -2.752 2 0.0119 
EGR -3.223 1 0.0038 
EGR -3.645* 0 0.0012 
RGR -3.568* 2 0.0018 

RGR -4.227* 1 0.0002 

RGR -5.907** 0 0.0000 

FGR -4.645** 2 0.0001 

FGR -5.145** 1 0.0000 

FGR -4.593** 0 0.0001 

123 



UNTTROOTTESTS 1991-1997-FTRSTDTFFERENCE 

Critical Values: 5% = 360, 1 % = 4.38 

VARIABLES T-ADF T-LAG T-PROB 
G -8.716** 2 0.0000 
G -10.317** 1 0.0000 
G -9.277** 0 00000 
L -5.298** 2 0.0000 
L -2.621 1 0.0160 
L -6.267** 0 0.0000 
IY -4.716* 2 0.0001 
IY -4.600** 1 0.0002 
IY -4.947** 0 00000 
XR -4.379** 2 0.0003 
XR -5.007** 1 0.0001 
XR -4.763** 0 0.0001 
GGY -6.109** 2 0.0000 
GGY . -6.613** 1 0.0000 
GGY -6.002** 0 0.0000 
EGR -5.270** 2 0.0004 
EGR -5.625** 1 0.0002 
EGR -5.382** 0 0.0002 
RGR -6.862** 2 0.0000 
RGR -8 .163** 1 0.0000 
RGR -8.837** 0 0.0000 
FGR -8.323** 2 0.0000 
FGR -9.117** 1 0.0000 
FGR -8.3 83** 0 0.0000 

Unit Root Test (ADF) on the Static Error tenn 

VARIABLES T-ADF I T-LAG T-
I PROBABllXfY I 

Et -2.589 12 0.017 

Et -4.419** I 1 0.0002 

Et -5.772** 10 00000 

* * : Significant at I % level *: Significant at 5% level 
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Test Summary on the Static E.·ror Term 

AR 1 - 2F( 2, 21) = 
ARCH 1 F( 1, 21) = 
Normality Chiy(2)= 
RESET F( 1, 22) 

6.1551 [0.0079] * 
0.2077 [0.6533] 
3.6566 [0.1607] 
0.0025175 [0.9604] 
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APPENDIX 3 

RESULTS OF PAIRWISE GRANGER CASUALITY TEST (3LAGS)6-
STATIONARY LEVEL VARIABLES. 

Null Hypothesis: 

GGY does not Granger Cause G 
G does not Granger Cause GGY 

Null Hypothesis: 

EGR does not Granger Cause G 
G does not Granger Cause EGR 

Null Hypothesis: 

RGR does not Granger Cause G 
G does not Granger Cause RGR 

Null Hypothesis: 

FGR does not Granger Cause G 
G does not Granger Cause FGR 

Obs F -Statistic Probability 

26 2.64729 0.09850 
3.60734 0.03240 

Obs F -Statistic Probability 

26 3.50372 0.04093 
1.81935 0.17784 

Obs F-Statistic Probabil ity 

26 0.80176 0.50822 
4.16938 0.01991 

Obs F -Statistic Probability 

26 0.46743 0.70845 
1.92828 0.15927 

6 . TIle choice of 3 lags was to include enough past values to improve the cunent predictions. 
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APPENDIX 4 
REGRESSION RESULTS USING THE DOUBLE -LOG MODEL 

Unit-root tests 1973 to 1998 
Critical values: 5%=-3.594 1 %=-4.355; Constant and Trend included 
(First Difference) 

Variable t-ADF 
DlogG -3 .0838 
DlogG -4.2111 * 
DlogG -4.9386** 
DlogL -3.1832 
DlogL -2.7941 
DlogL -5.0375* 
DlogIY -2.5953 
DlogIY -3.1790 
DlogIY -3.9812* 
DlogE -2.6146 
DlogE -3.2982 
DlogE -3.787* 
DlogAG -30952 
DlogAG -3 .3519 
DlogAG -4.1158* 
DlogRW -2.5522 
DlogRW -2.9696 
DlogRW -5.7357** 
DlogF -3.4189 
DlogF -4.9122** 
DlogF -4.25 16* 
DlogX -2.1416 
DlogX -3.3997 
DlogX -3.7685* 

Variable Definition: 
LogG =Log of Real GDP, 
LogL = Log of Population 
LogX = Log of Real Exports 

t-lag Order ofInt. 
2 I (1) 
1 I (1) 
0 I (1) 
2 I (1) 
1 I (1) 
0 I (1) 
2 I (1) 
1 I (1) 
0 I (1) 
2 I (1) 
1 I (1) 
0 I (1) 
2 1(1 ) 
1 I(1) 
0 I (1) 
2 1(1) 
1 1(1) 
0 I (1) 
2 1(1) 
1 I (1) 
0 1(1) 
2 1(1 ) 
1 1(1 ) 
0 1(1 ) 

LogIY = Log of Real Gross Fixed Capital Formation 
LogGE = Log of Real Aggregate Government Expenditure 
Loge = Log of Real Education Expenditure 
LogRW = Log of Real Expenditures on Roads and Waterways 
LogF = Log of Real Defence Expenditure. 
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Long-Run model Estimates 

EQ( 1) Modelling LogG by OLS 
The present sample is: 1 to 29 

Variable Coefficient Std. Error t-value t-prob PartRy 
Constant 2.0710 0.17618 11. 755 0.0000 0.8681 
LogL 0.052869 0.16696 0.317 0.7546 0.0048 
LogX 0.069377 0.058488 1.186 0.2488 0.0628 
LogIY - 0.10275 0.10118 -1. 015 0.3214 0.0468 
LogGE 0.25114 0.12430 2.020 0.0563 0.1627 
LogE 0.36643 0.10236 3.580 0.0018 0.3790 
LogRW -0.034001 0.029513 -1.152 0.2622 0.0594 
LogF -0 .016988 0.072408 - 0.235 0.8168 0.0026 

Ry = 0.961987 F(7, 21) 75.921 [0 . 0000) a = 0.0323335 DW 1.51 
RSS = 0.02195462735 for 8 variables and 29 observations 

AR 1- 2F( 2, 19) = 4.4043 [0.0268] * 
ARCH 1 F( 1, 19) = 0.23979 [0.6300] 
Normality Chiy(2)= 1.3686 [0.5045] 
Xiy F (14, 6) 0.48069 [0.8786] 
RESET F( 1, 20) = 5.8248 [0.0255] * 

Short-Run Double Log Model (E .... o.·-Correction Model) 

EQ ( 2) Modelling DLoG by OLS 
The present sample is: 2 to 29 

Variable Coefficient Std.Error t-value t-prob PartRy 

Constant -0.015970 0.017748 -0.900 0.3795 0.0409 

DLogL 1.4911 1. 3741 1.085 0.2914 0.0584 

DLogX 0.094094 0.048004 1.960 0.0648 0.1682 

DLogIY -0.062448 0.066746 -0.936 0.3612 0.0440 

DLogAG 0.098437 0.094927 1. 037 0.3128 0.0536 

DLogE 0.32834 0.11993 2.738 0.0131 0.2829 

DLogRW -0.042600 0.029720 -1.433 0.1680 0.0976 

DLogF 0.066218 0.067618 0.979 0.3397 0.0481 

Et 1 -0.84841 0.21809 -3.890 0.0010 0.4434 

Ry = 0.927906 F(8, 19) = 30.568 [0.0000] a = 0.0277393 DW = 1.68 
RSS = 0.0146199503 for 9 variables and 28 observations 

AR 1- 2F( 2, 17) = 1. 9435 [0.1737] 

ARCH 1 F( 1, 17) = 0.00011483 [0.9916] 

Normality Chiy(2)= 3.0637 [0.2161] 

Xiy F(16, 2) 0.57348 [0.7935] 

RESET F( 1, 18) = 2.6296 [0.1223] 

Note: lhe Long-run and Short-run results using the double log model have been provided 
to facilitate comparison. The variables are all stationary in their.first difference. The 
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first d~fference of the level variables constitute growth rates. it is noteworthy that only the 
log of real expenditures on roads and waterways was stationary in levels, hence the 
construction of the error-correction model. With the double log-model the regreSSion 
coefficients are now interpreted as elasticities. 

• 
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