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Abstract. This paper studied the relationship between thé erehange rate and total
factor productivity growth of some developing caieg in Asia. To study the
relationship different methodologies related to famel data analyses are discussed in
this study. We have used fixed effect analysisusbbegression, bootstrapping regression
model and difference generalized method of momstitnation in our study. Panel data
suggests that individuals, firms, states or coastare heterogeneous. To incorporate the
country specific heterogeneity, fixed effect regies model and difference generalized
method of moment estimation has been used. Acaprtiinthe country fixed effect
model, it has been found that 10 percent depreciatif the real exchange rate is
associated with a 0.10 percent increase in theageeannual productivity growth rate
that is, an increase in the value of real exchaatge By using the generalized method of
moment estimation it is found that 10 percent deipt®n of the real exchange rate is
associated with a 0.15 to 0.18 percent increagheofiverage annual growth rate. After
analyzing the sectoral composition of output, tkisidy showed that 10 percent
depreciation of the real exchange rate is assaciatth a 0.5 percent increase in the
average industries shares of GDP and 0.4 percergaige in the average manufacturing
shares of GDP.

Keywords: Economic growth; exchange rate policy; total fagarductivity growth.
AMS Mathematics Subject Classification (2010): 62P05

1. Introduction

Enormous evidence exists that total factor proditgt{TFP) is an important determinant
of economic fluctuations, economic growth, and papita income differences across
countries. It provides a more complete indicatortled economic efficiency of an
industry. Total factor productivity is computed fybtracting the growth contributions of
all inputs from the growth of output, so it reflecnything that causes output to grow
faster than the combined growth of all inputs. Tieoretical analysis of the relationship
between real exchange rate and productivity suggestouble direction link. The real
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exchange rate acts on productivity and on the dtiaed productivity affects the real
exchange rate. In the first case, real exchange appreciation can act positively or
negatively on productivity. We want to observe thepact of real exchange rate on
Productivity growth of 12 Asian developing coungtidicLeod and Mileva [4] showed
the dynamic relationship between real exchange aate productivity growth over the
period 1975-2004 of 58 countries. They showed tt@f6 real depreciation of the
exchange rate leads to about 0.2% increase invrage annual total factor productivity
growth rate. Kakkar and Yan [15] examined the ewide of a productivity based
explanation of the long run real exchange rate mmavas of six Asian (Hong Kong,
Indonesia, Korea, Malaysia, Singapore, and Thajlawbnomies. They found that the
real exchange rates are co-integrated with a weighterage of the home and foreign
sectoral TFP differentials. Diallo [1] studied tlivek between real effective exchange rate
volatility and total factor productivity growth om sample of 74 countries of six non
overlapping sub-periods spanning from 1975 to 2@0d found the real effective
exchange rate volatility affects negatively tot@ttbr of productivity growth. The main
objectives of this paper is to find out the relasbip between real exchange rate (RER)
and productivity growth among the developing caestin Asia using different model.
We also observe the robust relationship between BERproductivity. We find out the
impact of real exchange rate onsectoral (Manufamurindustries, agriculture, and
services) composition. To eliminate the potentiaklzaused by omitted heterogeneity in
the fixed effects, or within, estimator dynamic ekastimate of Generalized Method of
Moment (GMM) estimation are obtained. For obtainéfficient estimators that account
for the serial correlation Arellano-Bond [8] diffaxce GMM and Blundell-Bond [10, 11]
system GMM estimation performed.

2. Materials and methods

2.1. Data description

Panel data are conducted in this study as a forlongitudinal data, where observations
on cross-section units are regularly repeated.sHmeple of study includes 12 countries:
Bangladesh, Cyprus, India, Iran, Israel, Indonesiardan, Malaysia, Pakistan,
Philippines, Sri Lanka, and Thailand. The choice tbé sample is based on the
availability of data (period 1980 to 2009) from Asideveloping countries on the basis of
Gross Domestic Product (GDP) growth rate (whictb.i®-7.5). To get rid of cyclical
fluctuations and focus on middle and long termtietes all observations, the averages
over five years have been calculated. We use thstaot base year 2000. Comparing the
base year we calculate all of the variables. Thimbke real exchange rate obtained from
the estimate of McLeod and Meliva [4]. The totattéa of productivity for the years
from 1980 to 1990 is taken from an updated versiothe Bosworth and Collins [2, 3]
dataset. The remaining years are taken from thefeGemce Board Total Economy
Database [14]. The remaining variables are obtaimech the World Development
Indicators (WDI) database [16]. The main variabdésour study are Total Factor of
Productivity (TFP), Real Exchange Rate(RER), Gr@smestic Product (GDP),
Purchasing Power Parity GDP (PPPGDP), Initial iRBPGDP per capita, Secondary
School Enroliment (SSE), Manufacturing (Share ofRgDmports, Exports, Openness,
Government Consumption percentage share of GDRicBerpercentage share of GDP,
Domestic Investment percentage share of GDP, Alguieupercentage share of GDP,
Domestic Credit to Private Sector change in GDResliEhe initial real GDP per capita

186



An Econometric Analysis of Real Exchange Rate anodictivity Growth of some
Developing Countries in Asia

calculated by taking natural log of real PPP GDPgagita in the first year of each five-
year period [6] and the Openness is defined asatie of the sum of exports and imports
to PPPGDP.

Total factor productivity is the best expressiontioé efficiency of economic
production and the prospects for longer term irs@sain output. Higher total factor
productivity indicates better level of technolodygher per worker capital, and larger
returns.

The real exchange rate is the price level adjust@thange rate. Real exchange
rates are calculated as a nominal exchange ratstadijfor the different rates of inflation
between the two currencies. The real exchangeaatde defined as,

r=EP
P
where, E is the nominal domestic currency price of foretginrency, P” is the foreign
price level andP is the domestic price level.

2.2. Fixed effect modéd
If Z is unobserved, but correlated wiy, , then the least squares estimator (bis

biased and inconsistent as a consequence of atedmviariable. It eliminates a large
portion of the total variation if the between suhsguares are large relative to the within
sum of squares. However, in this instance, the inode

Yi =X B+a; +é&, (1)
where Z, =z a embodies all the observable effects and specifiesestmable
conditional mean. This fixed effects approach taikeso be a group specific constant
term in the regression model. It should be noted tie term fixed is used here indicates
that the term does not vary over time, not thas ihon-stochastic, wher, contain

observable variables that change actobsit noti, variables that change acrdsbut
not t, and variables that change acrosandt.

2.3. First differencing method
The differencing method used to eliminate the ueoled effect. Lagging on timethe
fixed effect model from equation (1) we get,

Yioa = XiuB+a + & )
By the definition of first difference we have
AY, =DX, B +Dg, ©

As with the fixed effect transformation, this fidifferencing transformation eliminates
the unobserved effeat .In differencing we lose the first time period fasch cross

section so we havél' —1) time periods for each, rather tharl . If we start withT =2,
then, after differencing, we arrive at one time iqerfor each cross section,
AY,, =AX,B+Ag,.
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2.4. Generalized method of moment (GMM) estimation

When we analyze the fixed effects estimator, thaddrd assumptions are that the time-
varying errors have zero means, constant variameesero correlations, all conditional
on the observed history of the covariates and an uhobserved effect. If either
heteroscedasticity or serial correlation is presangeneralized method of moment’s
procedure can be more efficient than the fixed ctffestimator. Another leading
application of generalized method of moments inepatata contexts is when a model
contains a lagged Arellano Bond GMM estimator. dtthe estimator designed for
situations with 1) “smalll , large N ” panels, meaning few time periods and many
individuals; 2) a linear functional relationship) 8ne left-hand-side variable that is
dynamic, depending on its own past realizationsindgpendent variables that are not
strictly exogenous, meaning they are correlatedh wiast and possibly current
realizations of the error; 5) fixed individuaffects; and 6) heteroskedasticity and
autocorrelation within individuals but not acrobem. Arellano Bond estimation starts
by transforming all regressor, usually byfeiiencing, and uses the generalized method of
moments [7], and is called deference generalizetiodeof moment.

Consider the simple model without exogenous regress

Yio =Y U Uy = a5+ & (4)
Anderson and Hsiao [13] showed that instrumentaiabée procedures consistent
estimates when T is fixed based on first differeroedel transformation. The
assumptions are: For dll it is uncorrelated witlY;  for all t; For all i ,it is uncorrelated

with a; for all t; For all i, itis mutually uncorrelated. Under the assumystjove have

the set of the moment conditions:
E(YISAut) = 01t = 2,3,--.,T,S: O,l,---yt _2

If serial correlation is present, we have the $eboditions
E(YAu,)=0t=34,...,T,s=0L....t -3

Which giveqT —1)(t — 2) /2 conditions and we lodfT —1) conditions.

By continuous substations seen before

Y, =&+ 08t P+ pE, ©)

I
Sothat = f(&,,& 1,.-&1,0,,Y,) and
E(Y, LAu,) = E(Y, (& —& ))E(E ,(&; —&,4) =0, because by assumption
E(a,&,) = E(&,Y,,) =0

2.5. Blundéell-bond GMM estimator

Sometimes the lagged levels of the regressors amr mstruments for the first

differenced regressor. In this case, one should thbeeaugmented version “system
GMM”. The system GMM estimator uses the levels ¢iquato obtain a system of two

equations: one differenced and other in levelsaBging the second equation additional
instruments can be obtained. Thus the variablelevals in the second equation are
instrumented with their own first differences. Bligi and Bond [11] suggest using
linear moment restrictions based on assumptiongnitinl conditions. They propose
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E(u,Ay,,,) =0,t=34,...T with the condition oE(u;,Ay;,) =0. This last condition
combined with the one above implies the Ahn andn8dh[12] nonlinear restrictions
E(u,Ay, . ,)=0t=34,.T.

It means that we have the following stationaritpaition on the model

a
Yio :(1_pj+£i0 -

In other terms, initial deviations fro

a ,
" ' jmust not be correlated with the
-p

level of (Lj itself.
1-p

3. Analysisand result discussion

This chapter has been presented by the empirisaltseof the effects of real exchange
rate and other standard variables on productivioiwth and GDP based on the fixed
effect regression analysis, robust regression aisalpootstrapping sampling estimate,
dynamic panel estimate of the generalized methddM® of moment, Arellano Bond
system GMM and Blundell Bond difference GMM. Thée £mpirical results of the non-
linear effect of real exchange rate and other stahdariables on productivity growth has
been organized based on fixed effect regression finsd differenced method. This
chapter also contains the impact of real exchaatgeon sectoral composition (Services
percentage share of GDP, Domestic Investment pexgershare of GDP, Agriculture
percentage share of GDP, Domestic Credit to PriSatgor change in GDP share).

3.1. Impact of thereal exchangerate (RER) on total factor productivity (TFP)

We are interested to find the separate impact ef vhriable real exchange rate on
productivity growth using fixed effect model. Therm fixed is due to the fact that,
although the intercept may differ across countreeg;h individual's intercept does not
vary over time.

Table 1: Fixed effect model result between the variable TFP and RER

Dependent Variable: TFP growth
95% Confidence Interv
Coefficient| Std. Err. t p-value Lower -
limit Upper limit
REFR* 0.010: 0.003¢ 2.9¢ 0.031 0.001: 0.019(
Constar | -0.507" 0.521: | -0.97 0.37¢ -1.847: 0.831"

* Coefficient is significant at the 0.05 level; Nber of observation = 72, Number of
countries = 12, R-square value = 0.14.; Probab#ify= 0.0315.

According to the country fixed effect panel dattineates it has been found that the
estimated value of RER is 0.0102. This estimatetlevandicates around 10%
depreciation of the real exchange rate that isyarease in the value of the variable RER
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is associated with a 0.1% increase in the averageah growth rate. The p-value is 0.031
( p < 005) which indicates that RER have significant effetttioe productivity growth.

The R*value of the model is 0.14 which means that theehegplain 14 percent of the
total variation.

3.2. Robust regression

We performed the robust regression to check thiditsabf the estimated results. In the
following table the robust regression has beenoperéd by taking all of the variables
above.

Table 2: Robust regression results

Dependent Variable: TFP growth
95% Conidenct
Coefficient Std. ¢ p- Interval
Err. value | Lower Upper
Limit Limit
RER 0.003( 0.002%t | 1.2¢ | 0.27( | -0.003: | 0.009¢
PPPGDI* 0.123¢ 0.036¢ | 3.3€ | 0.020 | 0.029. | 0.218:
Initial real PPPGDI -0.159: 0.036¢ | -4.0% | 0.010 | -0.260¢ | -0.057¢
per Capita*
SSE -0.023¢ 0.041: | -0.5€ | 0.16< | -0.114¢ | 0.066¢
Manufacturing 0.036: 0.012¢ | 2.9¢ | 0.014 | 0.009. | 0.063¢
Opennes 0.072¢ 0.127¢| 0.57 | 0.58( | -0.208t | 0. 354¢
Governmen -0.150¢ 0.0597 | -2.5Z | 0.053 | -0.303¢ | 0.002¢
Consumption**
Constant* 3.918¢ 1.982f | 1.9¢ | 0.074 | -0.444¢ | 8.282:

* Coefficient is significant at the 0.05 level; €oefficient is significant at the 0.10 level;
Number of observations = 67; Number of countrid=R-square value: Within = 0.35,
between = 0.08, Overall = 0.14; Probability> F 801.8.

In the robust regression the estimated value officamnt of the real exchange
rate is not significant and decreased than fixéecemodel. Again the variables SSE and
openness are not significant too. The variables BFR @itial real PPPGDP per capita,
manufacturing and government consumption are stally significant but initial real
PPPGDP per capita and government consumption hgetive impact on TFP. In the
robust regression the estimated value of coeffictdrthe main regressor variable real
exchange rate is insignificant so, the bootstrgppégression model has been performed.

3.3. Bootstrapping regression

Under some regularity conditions, a bootstrap nebti possible to obtain a more
accurate approximation of the distribution. It ip@awerful tool for approximating the
distribution of complicated statistics based orepehdently identically distributed data.
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Table 3: Bootstrapping regression results

Dependent Variable: TFP growth
95% Conidence
Coefficient Std. ¢ p- Interval
Err. value | Lower Upper

Limit Limit
RER** 0.003: | 0.013¢| 0.2% | 0.082 | -0.023. | 0.029:
PPPGDI 0.123( | 0.106¢| 1.1€ | 0.24¢ | -0.086. | 0.333:
Initial real PPPGDP pe | -0.159¢ | 0.1227| -1.3C | 0.019 | -0.399¢ 0.081:
Capita*
SSE** -0.023¢ ] 0.060¢ | -0.3¢ | 0.070 | -0.143: | 0.095¢
Manufacturing’ 0.036: 0.012¢ | 2.87 | 0.004 | 0.011¢ 0.061:
Opennes 0.072¢ | 0.563f| 0.1% | 0.897| -1.031¢ 1.177:
Governmen -0.150¢ | 0.121¢| -1.2¢| 0.21€¢ | -0.388¢ | 0.087¢
Consumption
Constar 3.918¢ | 2.734¢| 1.4% | 0.152 | -1.441: 9.278¢

* Coefficient is significant at the 0.05 level; €oefficient is significant at the 0.10 level;
Number of observations = 67, Number of countrid=R-square value: Within = 0.35,
between = 0.08, Overall = 0.13.

From the bootstrapping regression results it has deund that the estimated
value of RER is small but significant. The estindatalues of other regressors initial real
PPPGDP per capita, SSE, and manufacturing arefisagnti and only manufacturing has
a positive effect. Some of regressors are insigmfibecause there may be some hidden
causes.

3.4. Generalized method of moment (GMM) estimation
Generalized method of moments is convenient fomesing interesting extensions of the
basic unobserved effects model. Generalized mathotbments is applied more often to
unobserved effects models when the explanatoryabi@s are not strictly exogenous
even after controlling for an unobserved effect.imsross-section and time series cases,
there is a convenient estimator that is consigjeite generally, but possibly inefficient
relative to GMM.

Table4: GMM egtimation result

Dependent Variable: TFP growth
95% Conidence
Coefficient Std. ¢ p- Interval
Err. value| Lower Upper
Limit Limit
RER 0.011: | 0.006%| 1.31 | 0.191| -0.0041 0.020¢
Initial real PPPGDI -0.036¢ | 0.014%| -2.5¢ | 0.010 | -0.064¢ | -0.0C88
per Capita*
Manufacturing* 0.020¢ | 0.009%| 2.2F | 0.024 | 0.002i 0.039(
SSE 0.013C | 0.010z| 1.2¢ | 0.20Z | -0.006¢ 0.033(
Opennes 0.107( 0.144¢| 0.74 | 0.45¢| -0.176¢ 0.390¢
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Governmen -0.060¢ | 0.040( | -1.51 | 0.13( | -0.139: 0.017¢
Consumption
Constant* 1.476¢ |0.828t| 1.7¢ | 0.075| -0.147: 3.100¢

* Coefficient is significant at the 0.05 level; €oefficient is significant at the 0.10 level;
Number of parameters = 7, Number of moments = Taib&r of observations = 67,
Number of countries = 12.

The dynamic panel estimates using GMM and its wariimstruments gives a little
higher value of RER and the value is 0.0113, whiaticates that a 10 percent real
depreciation leads to an increase in average TéWtigrof 0.113 percent.

3.5. Ardlano bond difference GMM estimator
Arellano and Bond [8] difference GMM is well suitéar obtaining efficient estimators
that account for the serial correlation.

Table5: Ardlano bond difference GMM estimator result

Dependent Variable: TFP growth
95% Confidence
Coefficient| Std. Err.| t b Interval
value | Lower Upper
Limit Limit
RER 0.015¢ 0.013¢ | 1.1 | 0.27¢| -0.014: 0.045¢
PPPGDI 0.048¢ 0.05€2 | 0.87 | 0.401| -0.073¢ 0.171:
Initial real PPPGDI| -0.129: 0.05€2 | -2.1¢ | 0.049 | -0.258: -0.000¢
per Capita*
SSE 0.007: 0.027¢ | 0.27 | 0.79%| -0.0524 0.066¢
Manufacuring®* 0.032: 0.017¢ | 1.8C | 0.097 | -0.006¢ 0.071:
Opennes* 1.293: 0.568 | 2.2¢ | 0.042| 0.055¢ 2.531¢
Governmen -0.073( 0.073¢ | -0.9¢ | 0.34( | -0.233( 0.087(
Consumption
Constant*: 0.919¢ 2.947¢ | 0.9z | 0.074 | -2.998: 4.637(

* Coefficient is significant at the 0.05 level; €oefficient is significant at the 0.10 level;
Number of observations = 43, Number of countrid®=Probability> F = 0.000

Controlling for possible heterogeneity, the positimpact of RER depreciation on
TFP growth is even stronger. From Arellano Bondedifnce GMM estimator result we
have observed a 10 percent real depreciation keadls increase in average TFP growth
of 0.16 percent. The initial real PPPGDP per capitanufacturing and openness have
significant effect on TFP growth.

3.6. Blundell bond system GMM estimation

For estimating a dynamic TFP model using countvgllelata, Blundell and Bond [11]

find that GMM with additional moment conditions cprovide more precise estimates
than two stage least squares of the parameterggedaTFP. Blundell-Bond estimator
augments Arellano-Bond by making an additional agsion, that first differences of
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instrument variables are uncorrelated with thedieéfects. This allows the introduction
of more instruments, and can dramatically imprdéieiency.

Table 6. Blunddl Bond system GMM results

Dependent Variable: TFP growth
95% Conidence
- Std. Interval
Coefficient Err. t p value Cower Upper
Limit Limit
RER** 0.018¢ 0.031¢ | 0.5¢ | 0.056 | -0.043¢ 0.080:
PPPGDI 0.097¢ 2.5610 | 1.4€ | 0.14¢ | -0.128: 0.875¢
Initial real -0.112% | 0.04¢0 | -1.6<4 | 0.521 | -0.6391] 1.261¢
PPPGDP per
Capita
SSE 0.086( 0.634¢ | -1.3€ | 0.17% | -2.104¢ 0.383"
Manufacturin¢= 0.0282 0.145f | 1.9¢ | 0.052 | -0.002¢ 0.567:
Opennes** -0.009: 0.533: | 1.7¢ 0.081 | -0.113¢ 1.976;
Governmen -0.018¢ 1.2827 | 1.4¢ | 0.14¢ | -0.664( 4.362¢
Consumption
Constant* 0.198( 2.470¢ | 0.192 | 0.040 | -3.998: 2.737:

* Coefficient is significant at the 0.05 level; €oefficient is significant at the 0.10 level;
Number of observation = 44, Number of countries2= Number of instruments = 41,

Wald chi-square value = 46.50, Probability3= 0.0000.

Blundell Bond system GMM results indicate that pusitive and significant impact
of RER depreciation on TFP growth is even strongel®% real depreciation leads to an
increase in average TFP growth of 0.18%. The matwifag and openness also have
significant effect on TFP growth.

3.7. Impact of non-linear effect of RER on TFP
After analyzing all tables given above it has biemd that the impact of RER on TFP is
positive. Linear regressions models are ones irclwipiarameters appear linearly, but
nonlinear regression models have at least one gdearappearing nonlinearly [9]. Now
our interest is to see the non-linear effect of RERTFP growth rate. To find the non-
linear effect of RER on TFP growth rate we condbetregression analysis by taking the
squared value of RER. The following table shows rbgults of country fixed effects
regressions of TFP growth rate on the RER, the RE&ared and the same control
variables as above.

According to the country fixed effect estimationthul the coefficient on the
RER is statistically significant and positive. Tredue of RER is increased to 0.182. The
coefficient of the squared RER term is significard has a negative impact.

193



Md. Akhtarul Islam and Benojir Ahammed
Table 7: TFP growth and thereal exchangeratetests for non-linear relationship

Dependent Variable: TFP growth
95% Conidence
Coefficien | Std. ¢ P Interval
t Err. value | Lower Upper
Limit Limit
RER** 0.018: 0.041¢ | 0.4Z | 0.066 | -0.066: | 0.102¢
Square of RER * -0.0001 | 0.0001 | -0.37 | 0.071 | -0.000<« | 0.000:
PPPGDI* 0.1257 0.041Z | 3.0¢ | 0.004 | 0.042¢ | 0.207¢
Initial real PPPGDF| -0.1627 | 0.0421| -3.8% | 0.000 | -0.246¢ | -0.077¢
per Capita*
SSE -0.023: | 0.041f | -0.5€¢ | 0.57¢ | -0.1067 | 0.060¢
Manufacturing 0.0357 0.015¢ | 2.2€ | 0.027 | 0.004z | 0.067
Opennes 0.077¢ 0.137<¢| 0.5€ | 0.57¢| -0.1991 | 0.35¢
Governmen -0.146¢ | 0.098¢ | -1.4€ | 0.14% | -0.344¢ | 0.0511
Consumption
Constant 3.007: 3.380¢ | 0.8¢ | 0.37¢| -3.793¢ | 9.808:

* Coefficient is significant at the 0.05 level; €oefficient is significant at the 0.10 level;
Number of observations = 67, Number of countrid®2:=R-square value: Within = 0.36,
between = 0.07, Overall = 0.1344, Probability> 6.6052.

3.8. First difference method
It has been found that there is a serial auto lzioa in the data set. We could not reject

the null hypothesis for second order autocorratatimat is there exits auto correlation.
For this reason the first difference fixed effedineation method is used.

Table 8: First differenceregression estimationsresult

Dependent Variable: TFP growth
95% Conidence
Coefficient Std. ¢ p Interval
Err. value | Lower | Upper

Limit Limit
RER** 0.021¢ 0.048t | 0.4 | 0.065 | -0.0757 | 0.119¢
Square of REF -0.000: 0.000: | -0.41 | 0.681 | -0.000< | 0.000:
PPPGDI* 0.112( 0.043:z | 2.5¢ | 0.013 | 0.025 | 0.198¢
Initial real -0.213¢ 0.042¢ | -4.9¢ | 0.000 | -0.300¢ | -0.127:
PPPGDP per
Capita*
SSFE* -0.080: 0.042: | -1.91 | 0.063 | -0.165: | 0.004«
Manufacturin -0.008! 0.025f | -0.3z | 0.74¢ | -0.059¢ | 0.043:
Opennes -0.126¢ 0.144f | -0.8¢ | 0.38< | -0.418( | 0.164:
Government 0.060¢ 0.150¢ | 0.4C | 0.69C | -0.242¢ | 0.363"
Consumption
Constar** 1.611¢ 0.466¢ | 3.4¢ | 0.001 | 0.672% | 2.551!
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* Coefficient is significant at the 0.05 level; €oefficient is significant at the 0.10 level;
Number of observations = 54, Number of countrid®2=R-square value = 0.48,
Probability> F = 0.0001.

From the result of first difference, it has beeneobsd that the coefficient of the
RER is statistically significant. If it is compargathe result with the above table we find
that the variables PPPGDP, initial real PPPGDP gagita, and SSE are in the first
difference method are statistically significant drale significant impact on the TFP
growth.

3.9. Impact of RER on sectoral composition

Rodrik [5] found some evidence that the effectted RER on TFP growth operates (at
least partially) through its impact on the sectocamposition of output. We also
observed the effect in our study.

Table 9: Regression result of theimpact of real exchange rate on theindustries

share of GDP
Dependent variable: Industries (share of GDP)
Coefficient Std. Err ¢ p 95% C.orTfidence Inte.rva.ll
value [ Lower Limit | Lower Limit
RER* 0.0522 0.017<¢ | 3.0C | 0.004 0.017: 0.0871
PPPGDI* 0.073¢ 0.016< | 4.4¢ | 0.000 0.04(6 0.106:
Constar* 18.909: 2.289¢ | 8.2¢ | 0.000 14.316. 23.502!

Table 10: Regression result of the impact of real exchange rate on agriculture share
of GDP

Dependent variable: Agriculture share of GDP

Coefficien Std. t p 95% Confidence Interv

Err value ™ ower Limit | Lower Limit
RER* -0.013¢ 0.011¢ | -1.14 | 0.026 -0.037( 0.010z
PPPGDI* -0.152¢ 0.0117 | -13.7 | 0.000 -0.174¢ -0.130¢
Constar* 32.984! 1.5510 | 21.27 | 0.000 29.87« 36.095:

Table 11: Regression result of the impact of real exchange rate on manufacturing
share of GDP

Dependent variable: Manufacturing (Shar e of GDP)
Coefficient | Std. Err t b 95% C.on.fidence '”ter?’""!
value | Lower Limit | Lower Limit
RER 0.040( 0.0937 | 0.4%| 0.66¢ -0.146¢ 0.226¢
PPPGDF 0.386¢ 0.0721 | 5.37| 0.000 0.242: 0.531:
Constant 12.185! 20.333¢ | 1.67 | 0.101 -4.086¢ 44,753t
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Table 12: Regression result of theimpact of real exchangerate on the Services share
of GDP

Dependent variable: Services (Share of GDP)
D 95% Confidence Interval
Coefficient | Std. Er t value | Lower Limit quer
Limit
RER** -0.038¢ 0.0201 | -1.92 | 0.060 -0.079: 0.0017
PPPGDI* 0.079z 0.018¢ | 4.17 | 0.000 0.0411 0.117:
Constar* 48.10¢ 2.65¢0 | 18.171 | 0.000 42,7790 53.433

* Coefficient is significant at the 0.05 level,

It has been found that from the Table 9, 10, 11 Hhdhe effect of the RER on TFP
growth operates (at least partially) through itpaat on the sectoral composition of
output. It is significantly regressed the sharematistry, agriculture and service in GDP,
on the RER and other independent variables. Ithegs found that real exchange rate
associated with an increase in the manufacturirdyiadustry shares of GDP whereas
decrease in the agriculture and service shardiR.G

4. Summary and conclusion

This study investigates the effect of RER on TFBE #re combine influences of RER,
PPPGDP, initial real PPPGDP per capita, SSE, Matwfag, opennessand
government consumption on TFP by using differentthods. We perform robust
regression and bootstrapping to see the accuratydemtify the important factor that
effect on the TFP. This study showed that, acogrdd the country fixed effect model,
real exchange rate has a significant positive effadhe productivity growth in absence
of others factors for the developing country ofasi

In this study it has been found that most of theesahe impact of manufacturing
export (Change in PPPGDP share) has significantiymsiffect and Initial real PPPGDP
per capita has significant negative effect on thelpetivity growth. In the presence of
others factor RER has a significant effect on TE®wth for bootstrapping regression,
Blundel Bond system GMM estimation, Non-linear eyst and first difference method.

It has been found that the squared of the realangd rate have negative effect
on the productivity growth, which demonstrates ttietre is some level of the RER at
which TFP growth stops increasing. This study shibwweat the RER depreciation is
associated with an increase in the manufacturird) industry shares of GDP and a
decrease in the agriculture and services sharé®#éf

At the final point, it can be said that the reatlange rate has the significant
positive effect on Productivity growth. It is ndtet case that the effect only should be
positive, it can be negative too. But this studgvebd a positive effect.
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