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Abstract

In this research paper, we followed the general to specific approach for
finding out the factors that determine sectoral growth in Pakistan. The
objective was to see which of these factors have relevancy in explaining
sectoral growth. Auto regressive distributed lag (ARDL) bound testing in
coordination with the general to specific approach was applied for conducting
the analysis. Results showed that foreign direct investment, inflation and
remittances received that have relevancy in determining the services sector
growth. The variables which have significant effect on agricultural sector
growth are remittances received, gross national expenditures and inflation.
External debt and domestic credit to private sector significantly determined
industrial sector growth. Based on empirical results, it is recommended that
relevant authorities should augment the factors that cause sectoral growth and
control those factors that retard it.
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1. Introduction

Economic growth refers to rise in national income and is measured through
GDP growth. It results from country’s productive capacity and is an indicator
of economy’s capacity to produce more goods and services. Other factors that
determine growth are human resources, natural resources, capital formation,
technological developments, and social and political factors (Nitisha, 2002).
Economic growth has direct or indirect links with living standards of people.
An increase in output growth leads to rise in income and improves living
standard of the people and is a source of employment in the country (Palmer,
2012).

Societies aspire for development which is results from economic
growth. Countries spend their resources for ensuring sustainable economic
growth. Due to its enormous importance, economic growth has remained a
focus of attention of researchers and policy makers around the world. Hence,
knowing sources of growth is an important question for many economists
engaged in identifying growth enabling factors for countries like Pakistan to
grow and develop fast (Gebru, 2015).

The overall economic growth results in from growth in major sectors
of the economy. In Pakistan, the major contributing sectors to overall
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economic growth are agricultural sector, industrial and services sector. Both
industrial and services sectors contribute approximately 80 percent to the
country’s GDP. Rest of 20 percent is contributed by agricultural sector.

It is argued that rural and urban sector development is mainly
interconnected with development of agriculture and industrial sector of the
country. For the overall development, it is important to create competitive
environment for all major sectors of the economy to grow (Singh & Singh,
2016). Agriculture has both forward and backward linkages with industrial
and services sectors and has a key role in determining overall growth. The
inter-sectoral linkages analysis identifies agriculture as a major sector that
determines economic activities in India (Singariya & Naval, 2016). Like
agriculture, services and industrial sector growth has important effect on
overall growth of the country (Rashid, 2010).

In this research paper, auto regressive distributed lag (ARDL) approach
for finding out factors determining sectoral growth in Pakistan. ARDL
approach is adopted due to following reasons:

(a) It does not require to test integrating order of the variables.

(b) It can be applied on small sample size.

(c)Short-term and long-term, as well as relations are estimated

simultaneously.

The first major factors affecting sectoral growth are determined from
empirical sectoral growth literature around the world. Then general to specific
approach is adopted for finding out which of these factors are relevant
determinants of sectoral growth in Pakistan. Results showed relevancy of
inflation, gross fixed capital formation and population growth for agriculture
sector growth. Consumer price index and population growth caused the
agriculture sector growth to increase. While gross fixed capital formation on
agriculture sector growth is negative. Inflation, credit extended to private
sector and gross national expenditures determine growth of industrial sector.
Increase in inflation and foreign direct investment increase industrial sector
growth. However, foreign direct investment and gross national expenditure are
the factors that reduce industrial sector growth in Pakistan. Factors
determining services sector growth are inflation, foreign direct investment and
remittances received. Services sector growth is augmented by rise in foreign
direct investment and remittances received. Inflation increase however, retard
the sector growth in long run.

2. Literature Review

Economic growth and its determinants have always remained a focus of both
theoretical and empirical economic growth literature. In such a literature,
economic growth is proxied with gross domestic product (GDP). However,
sectoral aspect of economic growth has not been given adequate attention in
the existing literature. In this section, sectoral empirical sectoral growth
literature is reviewed.
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2.1 Services Sector Growth
During the fiscal year 2014-15, the share of the services sector was 58.80%. It
may be divided into five sub-sectors: services at community level; defense and
public administration; insurance and finance; retail trade and wholesale; and
communications, storage, and transport. It is very necessary to examine factors
affecting services sector growth as it is the largest contributor to economic
growth. A few research papers have been found in the existing literature where
the authors have focused the factors determining services sector growth.
Gordon and Gupta (2003) using ordinary least square and data from
1952 to 2000, finds entry in service sector, services sector exports; external
trade and trade liberalization have major influence on services sector growth
in India. Jain et al., (2015) applied ordinary least squares method on annual
data from 2000 to 2012, to categorize the factors that affect services sector
growth in India. They concluded that net of institutional investment, foreign
direct investment, and imports have a positive impact on services sector
growth while services sector exports, debt and institutional investment abroad
have negative effect. Singh and Kaur (2014) employed vector autoregressive
(VAR) and conclude positive effect of GDP per capita, foreign trade and
domestic investment on services sector share in gross domestic product. Wu
(2005), employed fixed effect and random effects method for finding out
determinants of the services sector in India and China. Based on results. The
author concluded that per capita income, urbanization and foreign demand for
services have positive and significant impact on growth of the services sector
in both countries.

2.2 Agriculture Sector Growth

Agricultural sector is one of the main contributors to gross domestic product.
No doubt sectoral share of agricultural sector in GDP has decreased, but it has
still a major role in economic growth of the country. It contributed 20% to
GDP of the country in fiscal year 2014-2015. Since agriculture sector has
substantial contribution to economic growth of the country: it is therefore
necessary to know the factors determining its growth.

Odhiambo et al. (2004) using augmented neoclassical model and
ordinary least square approach found relevancy of rainfall, real exchange rate;
primary school enrollment; government expenditures; financial development,
roads, trade ratio and import penetration in determining agriculture sector
growth in Kenya. Ahmed and Heng (2012) followed autoregressive distributed
lags (ARDL) method of estimation and concluded that fertilizers, human
capital, credit to private sector and area under crop significantly affected
agriculture sector productivity in Pakistan. According to Warr (2012)
government expenditures, international spending on agricultural production;
share of food crops in agricultural production; government assistance to the
sector; agricultural extension; and rainfall have major effect on total factor
productivity in agriculture sector in Indonesia. Khalidi and Sherazi (2013)
showed that labor, capital and total productivity have major impact on valeu
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added of agriculture sector in Iran. Enu and Obeng (2013) indicated that
labor force, real exchange rate, and real per capita income have significant
effect on agricultural output in Ghana. Camelia and Burja (2015) focused the
factors determining agriculture sector output in Romania after its integration
into European Union. Results of the study pointed out that land under
agriculture utilization, labor per hectare and average farm capital significantly
affected agriculture sector growth of the country. Chebil et al., (2015) applied
autoregressive distributed lags (ARDL) method of estimation and concluded
that government expenditures on research and development, infrastructure
development in rural areas like roads and irrigated area have relevancy in
determining wheat output in Tunisia.

2.3 Industrial Sector Growth

Industrial sector is one of the major contributors to overall economic growth
of the country. In 2014-15, industrial sector contribution in total GDP of the
country was 20.30 percent. Industrial sector can further be divided into sub
sectors including mining and quarrying, manufacturing both large and small;
construction, and electricity and gas distribution. Industrial sector covers a
reasonable portion of GDP therefore; it is necessary to find out the factors
affecting its growth.

Kathuria et al., (2010) using panel data and Cobb Douglas production
function found the significant effect of labor force on manufacturing sector
productivity. However, capital stock effect appeared the insignificant. Sola et
al., (2013) employed Solow growth model and used the panel ordinary least
square method for finding out factors having significant effect on performance
of manufacturing sector in Nigeria. Their results indicated relevancy of
imports, exports, capacity utilization, investment having significant positive
effect on manufacturing sector of the country. Otalu and Andreu (2015)
assessed the determinants of industrial sector growth in Nigeria. They used
Leontief input output model and applied co-integration and error correction
technique. They found that capital, labor, real exchange rate, capacity
utilization, trade openness (tg) and electricity generation, education

attainment, inflation rate and trade openness have significant effect on
industrial sector growth. Based on Joahansen cointegration and Granger
causality results, Mohsen et al., (2015), concluded relevancy of gross fixed
capital formation, manufactured exports, population growth rate and
agricultural output and oil prices in industrial sector output growth in Syria.
While using the panel generalized method of moments Sertic et al., (2015)
concluded that domestic demand, industrial production, real effective
exchange rate, labor cost and dummy variable for economic crisis' have
significant effect on manufacturing industry exports in European Union.
Martinaityté and Kregzdaité (2015) used data for period 2003-2013, for

Value 1 was assigned the year when there is any economic crisis in any country of European Union, otherwise 0
values were assigned.
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finding out factors affecting creative development industries in Lithuania.
They defined the creative industries as the area of overlap between culture,
technology, science and commerce. They involved the supply of goods and
services that have included a substantial element of artistic and intellectual
activities associated with a vital role in social and human development.

Data

Time series data from 1975 to 2015, is employed for conducting the empirical
analysis. The data is taken from World Bank World Development Indicators.
Two factors determined the choice of sample period: (a) disintegration of the
country in 1971, and (b) availability of the data. Trade openness data is not
readily available. It is generated by scaling the sum of exports and imports
with gross domestic product.

3. Sectoral Growth Models
The models we estimate for finding out factors determining sectoral growth in
Pakistan are

Y =a+@cpi + ¢, fd, + @, fdi, + p,0ng + @k +gprem +itq + 4, 1)
The factors determining services sector growth (y;) are inflation (cpi ),
foreign direct investment ( fdi, ), gross national expenditures (gne), gross
fixed capital formation (k, ), domestic credit to private sector ( fd,), personal
remittance (rem,) and trade openness (to, ).

ARDL version of equation (1) is as under:

Ay =a+ i@li Ay + i‘ﬂziACp i+ i@ﬁAfdt—i + i@zﬁAfd i+ i@SAgnet—i +
i i i i i

)

igDGiAkt + i%iArernl—i + iwsiAtot—i +@Ye 4+ PCPI, + oy, Td + oy, Tdi, + 008
i0 i0 i0

+ @K+ @srem + @ to + &,

Arepresents first difference operator. ¢, @, @5, @4 Osis @i s @r; ANA @
represent short run dynamics of the model and ¢y, @, @11, @y, Pizs Pias Pis
and ¢4 indicate long run association. p denotes optimal lag length.

The null hypothesis tested is:

Ho 96 = 010~ 0u= @1, = %13~ Pia= @15 = ¢4,=0 (0 long run connection)
against the alternative hypothesis:

H, 0y % @0 % Pt Pro# Pt Plu Pis # @170 (there is long run connection)

Agriculture sector output growth equation is:

v& =a+ acpiy + ayk: + asgne; + azpop; + asrem; + agto, + a;pcl; +
aggdp; + agfdi, + €; (3)
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y{ represents an agriculture sector output growth. Independent variables are
inflation (cpi, ), gross fixed capital formation (k, ), gross national expenditures
(gne), remittances (rem ), foreign trade (to,), permanent crops land ( pcl,),
gross domestic product ( gdp ), total population (pop,) and foreign direct
investment ( fdi, ).

ARDL version of equation (3) is:

Ayl = a+ Y0 apbyt + X0 agAepic_ + XF_ azibk,_; +

Y o asgne._; + Xi_o asipope_; + Ni-o A Arem_; + P az;Ato,_; +
Yo oagipcle; + X0 ao; Agdpy_; + X1 @10: Af dig_; + a1y, +
A12CPleq + A3k 1 + ayagne._ + ayspop,_q + agremy_y + ay7top_ 1 +
a1gpcli_q + a19gdpi_1 + azofdis_1 + & (4)
Q1i Ay s Oy Qi s Qi s Qi y Oy, iy Qi 5 Ay SNOW Short run dynamics of the

model
and aq1, A, , g, Oy Qs O s O47 5 Oy, 04 AN @, indicate long run

association.
The null hypothesis tested is:

Ho ton =0, = an3= o0, = a5 = o= a7 = 043 = 3= @t = 0 (N0 lONg ruin
association)
against the alternative hypothesis:

H, o #F o, Fan# 0, # o+ A+ 0, # g # g+ &,y # 0 (there is long run
association)
Industrial sector growth equation is given as:

Yo = a+yiedh +7, T + 7580, +7, T, +750n€ +75CPi +7rem + 75k, +, (5)
Equation (5) shows determinants of industrial sector growth (y.) which
include: external debt (ed,), foreign direct investment ( fdi,), foreign trade (
to, ), domestic credit to private sector ( fd,), government expenditures ( gne ),
inflation (cpi,), personal remittances (rem,) and gross fixed capital formation
(k,)-

ARDL version of equation (5) is:

Ay = Jri:yliAyt‘,i +i}:y2iAed[,i +i):73iA fdi, +i;,74iAt0&4 +i:75iAde +

(6)

i]’siAgne[ +i7/7iACpi[—i +i78iArern[—i +i79iAkt—i + 710Yia + 7180, +
i=0 i=0 i=0 i=0

Y12 Ty +243t0 4 + 21, Ty + 2150086 + 716CP_y + pa rem; + yigK ; + &
Vis Voir Vair Vair Vsis Veir Vaiv Vei@nd g, showed short run dynamics of the
model and y,,, 711, V121 Y132 Y140 V150 Vaer Y170 V1g INdicate long run association.
Null hypothesis tested is:

Ho 1 710= 711= 712= ¥13= Y1a= V15= 716= 717~ 15 = 0 (N0 long run relationship)
against alternative hypothesis:
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H, :
SN FTuTF VT VisE YT Vs 7 Ve ? Vi F g 70 (there is long run

relationship)

4. Estimation Method and Unit Root Test
Auto regressive distributed lag (ARDL) with general to specific approach is
employed for identifying factors having significant effect on sectoral growth
in Pakistan. Although ARDL does not require to check time series properties
of the variables before using ARDL yet it is important to do so because critical
F-statistics given by Pesaran et al., (2001) used for testing presence of long
run relationship becomes invalid for integrating order 1(2) and beyond
(Oyakhilomen & Zibah, 2014).

Augmented Dickey Fuller test is used for testing time series properties
of the variables. Results given in table 5.1 indicate that Yy, , cpi,, fdi and to,

are intercept stationary in level. y,, fdi; and pop are intercept plus trend

stationary in level. All the remaining variables are nonstationary in level and
first difference which validates using F-statistic for testing presence of long
run relationship among the variables for each sector using auto regressive
distributed laga pproach is valid.

Table 1.1 ADF Unit Root Test

Variables Level First Difference

Intercept Trend & Intercept Trend &
Intercept Intercept

Y, -4.04* -4.65* -9.21* -9.08*

y2 -1.77 -1.69 -5.97* -6.16*

A -2.57 -2.81 -7.02* -7.04*

A -1.50 -3.05 -4.19* -4.27*

Cpi, -2.86** -2.76 -7.44* -7.36*

ed, -0.76 -1.16 -4.83* -4.81*

fdi, -2.79%* -5.30* -5.40* -4.47*

K, -1.47 -2.39 -5.92* -5.83*

gne -1.80 -1.92 -6.78* -6.72*

rem -1.44 -1.58 -5.77* -5.71*

fd, -0.86 -1.25 -5.29* -5.57*

to, -3.01** -2.97 -7.45% -7.55*

pcl, -2.40 -1.21 -5.30* -5.76*

pop, -2.10 -5.1* -2.02 -2.22

10 % critical values -2.60 -3.19 -2.61 -3.20

1% critical values -3.61 -4.21 -3.62 -4.22
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Note: y,, Y2, Yi, Y, cpi,ed,, fdi k ,gne ,rem, fd,, to,, pcl represent GDP

growth, agricultural, industrial and services sector output growth, inflation,
external debt scaled by gross national expenditures, net foreign direct
investment, gross fixed capital formation, gross national expenditures,
personal remittances received, domestic credit to private sector, money and
quasi money, real exchange rate, trade openness, total population and
permanent crop land respectively. * and ** represent one percent and ten
percent significance level.

5. Results

General to specific approach is adopted for finding out the factors having
relevancy in determining sectoral growth in Pakistan. According to this
approach sectoral equations (1, 3 and 5) in auto regressive distributed lag
specification are estimated in their general form. The variables that appear
insignificant are dropped and the equations are re-estimated. This process
continued the parsimonious models with estimated parameters significant are
obtained. Table 5.3 contains long run estimates of specific models. "

Table 1.2: F-statistic of Cointegration Relationship

Panel A Services Sector Growth

Model 1 Model 2
Calculat 3.57 8.38
ed F
statistic

Sig. Narayn P&H Narayn P&H
Level (2004) (1999) (2004) (1999)

LB UB LB UB LB UB LB UB

1% 27 39 30 43 36 46 45 58
3 0 7 9 5 6 6 3

5% 21 32 24 36 27 36 34 45
7 1 5 1 9 7 9 8

10% 19 28 21 32 23 32 29 4
2 9 6 o) 7 0 Il

Panel B Agriculture Sector Growth

Model 1 Model 2 Model 3

Calculat 5.36 5.95 478
ed F

" Long run and short run estimates of dropped models are given in appendix B and C.
Appendix A on the other hand show information criterion results for selecting optimal lag
length of all the estimated models.
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statistic

Sig. Narayn P&H Narayn P&H Narayn P&H
Level (2004) (1999) (2004) (1999) (2004) (1999)

LB UB LB UB LB UB LB UB LB UB LB UB

1% 25 36 27 40 27 39 30 43 36 46 45 58
0 8 6 5 3 0 7 9 5 6 6 3

5% 20 20 22 33 21 32 24 36 27 36 34 45
4 8 4 9 7 1 5 1 9 7 9 8

10% 18 28 19 30 19 28 21 32 23 32 29 4
0 0 8 8 2 9 6 5 7 0 7

Panel C Industrial Sector Growth

Model 1 Model 2
Calculat 3.98 6.45
ed F
statistic

Sig. Narayn P&H Narayn P&H
Level (2004) (1999) (2004) (1999)

LB UB LB UB LB UB LB UB
1% 26 37 29 41 32 43 39 5.2
2 7 1 9 9 7 5 4
5% 19 30 23 35 25 34 30 41
8 4 4 0 6 9 7 9
10% 1.7 27 20 31 22 30 26 31
6 7 6 7 0 9 5 Il

Note: Sig, P&H, LB and UB refers to significance, Pesaran and Hashim, upper
bound and lower bound respectively.

Calculated F-statistics for determining presence of cointegrating relationship
in sectoral growth equations are given in Table 5.2. Since calculated F statistic
exceed one percent upper bound critical values hence null of no cointegrating
relationship among the dependent and independent variables in sectoral
growth equations is rejected. Results of specific models in table 5.3 further
reveal that consumer price index, foreign direct investment and remittances
received are the relevant determinants of services sector

Table 1.3 Lon Run Estimates of Specific Models

Services Sector Agriculture Industrial Sector

" The major macroeconomic indicators affecting sectoral growth are identified from
empirical growth literature around the world, and then, general to specific approach is
adopted for finding as to which of these macroeconomic indicators are relevantly

determinants of growth in Pakistan.
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Sector
Variable Model 2 Model 3 Model 2
cpi, -0.02(3.09)° 0.03(3.52)° 0.06(2.37)*
fd, 0.23(3.98)%
fdi, 0.09(15.81)° -0.08(5.21)*
gne -1.95(6.33)®
K, -0.28(3.41)*
pop 5.77(1.81)*

rem 0.07(8.08)*

Note: t-values are given in parenthesis. a and b showing the significance of
estimated parameters at five and ten percent significance level respectively.
growth in Pakistan.

Specific model for agriculture sector growth shows consumer price
index, gross fixed capital formation and population are the relevant
determinants of agriculture sector growth in ARDL framework.

Specific model for industrial sector growth results indicate the
inflation, domestic credit, foreign direct investment, and gross national
expenditures are the relevant determinants of industrial sector growth in
Pakistan in ARDL framework. Inflation and credit extended to private sector
augment industrial sector growth while foreign direct investment retards it.

Table 5.4 represents short run estimates of specific sectoral growth
models. It is an evident from the table that services sector growth is positively
influenced by its own lag. Other factors that influence services sector growth
in short run are foreign direct investment and remittances. Foreign direct
investment effect on the growth is positive as well as negative. Remittances
effect on the other hand is positive in short run. Error correction term is the
significant and negative which means quick adjustment of deviation towards
their equilibrium level.

Short run estimates of agriculture sector growth indicate that it is
negatively affected by its own lag. Other factors that have relevancy for
agriculture sector growth in short run are consumer price index and gross fixed
capital formation and their effect is positive and negatively respectively. Error
correction term is significant and negative. It indicates that ninety percent of
deviations from equilibrium are adjusted within one year.

Table 1.4 Error Correction Model of Specific Sectoral Growth Models

Services Sector Agriculture Industrial Sector
Sector
Variable Model 2 Model 3 Model 2
AY?, -0.26(-1.75)P
AYE, 0.21(1.80)"
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- b a
Acpi, 0.01(1.91) 0.09(5.13)
a
Afd, 0.18(2.26)
1 a a
Afdi 0.04(4.95) -0.03(-2.28)
. . b
Afdi,, 0.04(-4.59) 0.03(1.94)
Agng -0.93(-3.13)
a
Ak -0.28(-2.90)
a
Arem 0.04(4.05)
ECt[,l a a b
-1.71(-1.98) -0.90(-2.30) -0.69(-1.92)
Diagnostic Tests
F Statistic LM _2.14(0.19) 0.35(0.70) 0.11(0.89)
Test
F-Statistic 2.04(0.16) 0.02(0.88) 0.89(0.35)
ARCH
F-Statistic White 1.44(0.29) 1.41(0.24) 1.94(0.10)
F-Statistic  JB 0.49(0.78) 0.61(0.73) 1.82(0.40)
Test
R? 0.87 0.43 0.75
R? 0.58 0.31 0.62

Note: a and b represent five percent and ten percent significance level.

Short run estimates of industrial sector growth are consumer price index,
foreign direct investment, credit extended to private sector and gross national
expenditures. Consumer price index and credit extended to private sector on
industrial sector growth in short run is positive. Foreign direct investment
effect on industrial sector growth is both positive and negative. In short run,
gross national expenditure retard industry growth in the country. This may
happen because of increase in government expenditure leave little for credit
for industrial sector growth that explains negative estimate gross national
expenditure here. The significant negative estimate of error correction term
indicates that sixty-nine deviation from equilibrium level as adjusted within
one year. Lower panel of the table show that residual satisfy all their
properties. They are neither serially correlated nor suffer from
heteroscedasticity issue.

Figure 1: Specific Models Stability Tests

Services Sector
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Note: CUSUM and CUSUM of Square represents Cumulative Sum of
Recursive Residuals amnd Cumulative Sum of Square of Recursive
Residuals respectively.

Stability of the estimated model is tested using Cumulative sum of
recursive residuals and cumulative sum of square of recursive residuals. The
models suffer from instability if the estimated CUSUM and CUSUMSQ
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estimated cross their upper and lower bound critical values. It is apparent
from figure 1 that estimated CUMSUM and CUSUMSQ do not cross their
critical lines. Hence, we conclude that the estimated specific sectoral growth
models do not suffer from

structural breaks and are stable.

6. Conclusion

In this paper, we employed ARDL bound testing approach for finding out
factors determining sectoral growth in Pakistan. Two factors that determined
choice of the sample period are (a) disintegration of the country in 1971, and
(b) data on most of the variable is available after 1975. Autoregressive
distributed lag approach was employed for conducting the analysis. Results
revealed that null hypothesis of no long relationship among the sectoral
equation variables as rejected. Results further showed that services sector
growth is affected by consumer price index, foreign direct investment and
remittances received. Consumer price index, gross fixed capital formation and
population are the relevant determinants of agriculture sector growth in long
run. Industrial sector on the other hand is influenced by consumer price index,
foreign direct investment, credit extended to private sector and gross national
expenditures. Error correction estimates are correctly signed and highly
significant which imply that the system converges to its long run equilibrium
and deviations from equilibrium are transitory and converge quickly to their
long run equilibrium level. Based on the results, it is recommended that the
relevant authorities augment those factors that cause sectoral growth and
control those that reduce it.

In this research paper, we employed ARDL bound testing approach for
finding out the factors having relevancy in determining sectoral growth in
Pakistan. Objective was to find out the factors that positive/negative effect of
sectoral growth. In order to conduct the analysis, aggregated data was
employed. The future research on the same topic may use the disaggregated
data (sector specific foreign direct investment and other variables) for finding
out relevancy of factors in determining sectoral growth in the country. The
research may further be extended by focusing sub-sectoral growth in the
country.
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Appendices
Appendix A
Lag Selection Criterion

Services Sector Growth

Model 2
Lag Selection Lag 1 Lag 2
AIC Estimate -6.37 -7.10
R?Value 0.88 0.97
Agriculture Sector Growth
Lag Selection Model 3
Lag 1 Lag 2
AIC Estimate -5.66 -5.81
R?Value 0.92 0.93
Industrial Sector Growth
Lag Selection Model 2
Lag 1 Lag 2
AIC Estimate -4.94 -5.19
R?Value 0.68 0.79
Appendix B Long Run Estimates of Dropped Models
Services Agriculture Sector Industrial Sector
Sector
Variables  Model 1 Model 1 Model 2 Model 1
Cpi[ '0.19 = a a
1.83) 0.01(0.78) 0.02(2.55) 0.07(4.25)
ed, 0.11(1.55)
-0.36(-1.54 i a
fd, (-154) fdi 0.25(4.14)
fdi 0.11(3.32)* a
t -0.00(-0.24) -0.05(-2.15)
gdp, -0.00(-0.27)  -0.01(1.17)
-0.54(-0.62) 0.34(0.82 0.14(0.41 a
9ng (0.62) 0.82) (0.4 -1.30(-3.48)
0.94(1.40) -0.27(-2.05 a a
ki (1.40) (a ) -0.28(-2.04) -0.26(-2.84)
rem 0.12(1.82)"  0.00(0.00) 0.00(1.20)
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pcl, -0.25(-1.58)
pop, 52.62(1.96)

-0.19(-1.12)
30.48(1.17)

b
to,  -0.22(-0.96) -0.23(-1.89) -0.04(-0.49)
b

0.06(1.19)

Note: t-values are given in parenthesis. a and b show the significance of

estimated parameters at five and ten percent significance level respectively.

Appendix C Short Run Estimates Dropped Models

Services Agriculture Sector Industrial
Sector Sector
Variables Model 1 Modell Model 2 Model 1
AV, 027(-  -028(-1.82)
1.17) b
S a
AYia -0.31(-2.38)
i 2 0.03(L96 : :
Acpl -0.04(-6.69) f) ) 0.03(307) 0.11(8.48)
i 2 002(185)  0.01(158 :
ACPks 5 01(-2.00) f) ) 158 4 033.18)
a
aed, 0.22(4.29)
ACD, -0.29(-4.45)
a a
Afd, -0.20(-6.05) 0.18(3.29)
a
Afdes o 08(-2.32) i
0.15(2.75)
Afdi a
t 0.02(4.14)
1 a a
Mdi g 0p(351) -0.02(2.21)
Ak a a a
t 0.13(3.40) 18 037(371)  0.23(326)
1.00)

A a
Kes 0.36(3.73)
Agnq a a

0.45(3.66) -1.67(-6.95)
: -0.22( b a
ANGs osaus0) g 41§ 0581857 _1.00(-3.68)
Arem 0.01(-1.20)  0.01(0.35) 0.00(0.09)
0.57(- a
Apcl C o 036(-2.08)
2.58)
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Apop, 50.67(1.83)  -0.23(-0.20)
b
Apop -51.77(-
1.85)P
Ato, -0.06(-1.69)"  -0.24(- -0.03(-0.33) a
1.97)b 0.24(4.19)
Ato, 0.19(2.83)
a - - a a
eCts -0.70(-2.00) LBC 07ca0)  -110(-3.40)
3.16)
Diagnostic
Tests 1.42(0.29)  0.67(0.52)  0.12(0.88) 1.39(0.38)
F- statistic 0.19(0.66)  0.27(0.60)  0.67(0.41) 1.59(0.22)
LM Test 0.61(0.84)  0.49(0.90)  1.19(0.38) 0.25(0.99)
F- statistic 7.70(0.02)  3.19(0.20)  1.07(0.60) 0.53(0.23)
ARCH
F- statistic
White Test
F- statistic
Jarque-
R2 0.94 0.31 0.93
R? 0.84 049 0.74
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