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Abstract

The Impact of Economic Growth on The Trends of Structural
Transformation in The Palestinian Industrial Sector

This study aims to measuring the impact of growth and associated changes
represented by (Gross Domestic Product, population, development expenditure,
and the political situation) on the structural transformation of the Palestinian
industrial sector during the period (1996-2014).

To realize the objectives of this study, the researcher used the descriptive
analytical approach to trace the development of the industrial sector and to
identify its most important indicators. The researcher also used the econometric
approach to analyze and interpret the most important variables influencing the
structural transformation of the Palestinian industrial sector through using the
statistical analysis program E-views 7.

The econometric study concluded a number of valuable findings, the most
important of which are the following: There is a positive correlation between the
GDP as an indicator of economic growth and the share of industrial
employment, which is in line with general economic theory. The findings also
show that there is an inverse relationship between the GDP and the share of
industrial production, and the share of industrial exports which is contrary to
economic theory.

The independent variables interpreted (25.2%) of the change in the share of
industrial production, and (91.2%) of the change in the share of industrial
employment, and (36.3%) of the change in the share of industrial exports.

The elasticity of transformation in the share of industrial production towards the
GDP amounted to (-0.4), while the elasticity of transformation of the share of
industrial employment towards the GDP amounted to (0.33). The elasticity of
transformation of the share of industrial exports towards the GDP amounted to
(-0.27).

The study concluded a number of recommendations including: giving priority in
any future development plan to the industrial sector in order to achieve higher
levels of development. It is necessity to focus on vocational education to increase
production efficiency of industrial workers and to increase production capacity.
It is also important to facilitate the tasks of Palestinian and foreign investors
according to the laws and regulations of the Palestinian industrial sector. Finally
efforts should be focused on improving competitive advantages of the local
products to improve the capacity of marketing and improving the terms of trade
to international markets.
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2- Bustos, & Others. 2012. Agricultural Productivity and
Structural Transformation. Evidence from Brazil.
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3- Memedovic and Lapadre. (2009). Structural Change in the
World Economy: Main Features and Trends.
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4- Zhao and Zhang, (2008). *Development and urbanization: a
revisit of Chenery-Syrquin’s patterns of development.**
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5- Brandt, & Others. (2005). China’s Structural Transformation.
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Ol cysuily Gyl JalSidl syl sl ¢ pailamdadl sl tlee S diidl
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yidall JalSall Glgatio 2e e PA e idall JalSall e Gl Sy el il
SN slaaly alall dedl claa) ded Cla e sldeVlL cbsid o
(6700= <20054ske)
caall b chariall o Al AR dagh dped dliddl JolSH) dsgie adit
e )i Byfine e LEAY) 13g) Analall chyiall 065 o allay (gl Jyshal
OsS Can  SEI 1 ) @l 28T say s i Ll g ¢ LR Aan iy pia
3T ey ALl i 135 a5l 4l JalSall Gas S 1Y) D of USLs puaial
(4oa 2011 cagan). (V) Anall e JalSs il Lgle e J) (34l
o sbed dtal Jalkill cileatia sae o o pal A Leaall L il sl
2 gl do ey W pail Jed Jlie dnnjdl sda by g cdnta (1) ASY)
-(Brooks, 2008,p351) ¢axia (1) se wip Jalill cilgatia
o e il JalSill uimh atiy
Y Ak saals dlabae 2agr 5SY) e tH
A Aol saals o jide JelSS Alalae 2ag tHy
(235) 0= (2.3) Gald) Lhail) @ L WS A culS eliall JalSill las) el aas
oamdy (Kar Y Ja¥) Jaall il 8 eliall ¢ Undll danlioe z3seil dually >
Sty c<0.05 e ST a5 Prob= 0.1889 iad ¥ tigiall Lua il
i JalSi aag 4l v ol ¢dal) Al saaly e JelS5 dlalee 2a g
1 = idall Jelsill cilgatia sae
Sy ¥ Jlaa¥) Jaall il 8 Lyl delin ¢ Ui dealus = 3seil dually >
a<0.05 o S a5 Prob= 0.2554 iad oY dpiall iuampll o)
JalS sag 4l gims (gl ¢da¥) Ak ise JalS iblae g il
2 = dyidl Jolsll Gilgatie sae oy i
slaall lalaaly ¢ alaall Platialy ouaail) glUad e IS daabue z3sedl danily >
iad oY tigphiall dampdl Gmb) (S Yo dlaaY) Jdaall mlll el
Jals cValee EDB 22 Jullyy @ <0.05 e ST a5 Prob= 0.411
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Lpiall L dll (mdy (K ¥ eliall plaill b Galalal) Ao #3501 dully >
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(4-1)ad) Js2a
A0 oY) Al ) gz M) s gl

Log SD Log POP Log GDP Constant Variables
P- Coefficient P- Coefficient P- Coefficient | P— | Coefficient
Value Value Value Value
0.151 -1.790 0.039° 7.187 0.009 -7.454 | 0.1428 | 30.33685 IN
R- Squared=0.423, Adj R-Squared=0.308, DW= 2.50
0212 | -1623 | 0520 | -2626 | 0798 | 0675 | 0.097 | 36.409 M
R- Squared=0.127, Adj R-Squared=-0.047, DW=1.979
0.897 | -0.0835 | 0.0001° | 10.551 | 0.000° | -8.373 | 0.335 | -10.530 Y
R- Squared=0.746, Adj R-Squared= 0.696, DW=1.579
0220 | 4.865 | 0045 | 22.028 | 0.0241° | -20.015 | 0.470| 46.592 X
R- Squared= 0.489, Adj R-Squared= 0.387, DW=1.624
0.0042" | -1.722 | 0.000" | -16.592 | 0.0008" | 4.463 | 0.000 | 120.346 L

R- Squared= 0.927, Adj R-Squared= 0.912, DW=1.304

. <0.05 Vs ssise v Lilan) Ja i) *

.bya8al) 2z dladll Bagag adMa (e 38adl)

Cony Al ol piially Aliall lpiial) G AR i 8 2 3Ll Alasiuly cad) U8
e o (4-1) &) Jsaadl ey dam i) Gl z3lall sasal Glitek)
il paie fUELL (%5) AV Gsiwe die dflaas) dgiee D Al Gyl

Poh LS Aused) aaxiall laniV) 23l Basa il il g oAy y ohail

(IN) i) piall zigad .1
@35 ¢0.308 cualy Joral) ayaaill Jaleal diinin e 29 ) bl joi

Dol e %30.8 i Lo iy 08 230l A prall Alkiaal) lysiall o) iy
((ea) Asall milil) & e liall o Uail) daalise) Uil i) & Jualal
z sl 8 Al ()8l Jalgad (g5x5 %69.2 281 Al

Prob (F)= 0.0360 cua (F ),lis) alatiuly hadll A5l 4y 5iee ciyglag
Lilas] dgina 38U ()5S s cor e B a5
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(M) alid) jtial) 7z 3gad

%4 il Jamall apantl Jaled Tas G dadl day Y Eilal) s
Prob (F)= of asi( F)_lal aladiuly ddasl) A8l dysins ade Ciyelag
Y il Lalas) dygine s A8 058 Ml e (e ST a5 0.55
Saa¥) sl gl o el L aaats Aliiaal) cuhial) ¢y Uiyl aas
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(2325 Dl Lyl dgag ate) A8 ceal) il pmiial) L) S i) -3
‘ ' Multicollinearity
2 pan) lpany e Ll Aldiall il G (et z1e0)) AShe dgag pae (e (B8
hd land) Aol ehaly asiy 3 plall adl Jalee 5L el a3 5jaiall &3l
w35 A Al el il Ll hasie ojliie san e e st JS G
43) &ua «(Variance Inflation Factor—VIF)cplall aai Jalas dad e alaic V)
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Autocorrelation
o alae¥) (S syl zilall Uadl) agaa 3 300 Lol AlSie agag ade (e (3
shl) b L elal g (4-1)ad) bl Jsaa 8 eapang o3 LS (DW) e
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ianla e A a5 1.62 (DW) dad caxly (X) sl sl z3gas 3
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LA Al e 3 L)) agag pae e

danla e dad a5 1.30 (DW) G sy (L) o) jonial) zagas
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DL ehals (paidl ae (o) ay a5 AT ails e Gsdily Gl
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PAlEia) yiall ad asen oo Ubdd) aa AL byl L8416

Alasiuly Liad Akl chsiall aadly Uadll aa o Jaliiy) dgag ade (ayd (re Ghaill
iad o) ) e ol cul€s Aliua) Gyl aeay Uadll as e BaloyY) A siias
) Apppaall Lyl by are ny Les « %5 (e ST Correlation  Probability
Al 7 3las ppen A Ut oy i) il G Al d5ag aae Ao pals
(250) 0= (2-10) ady Gald) i)

bl (g yraal) ilayyal) Ak Jag i arand 8)38a0 2 3laill (Biat Jaad o8 Le PIA (1
s ¢ ol JI3 (5T (e pgiadluns 3pial) 3l Basa o aaly Qs aas dlle 28y
Lol ) gl e ol Ly Lo yilg peadils e alaieY) (S

Clagyall Adpyh b )l e @8y B)a8all zolaill Aplanl sasall e @A 2nys
2 gl s Aygmall duhall Ghostie aes olay) o Analill 2alall Gy (gl
e Ciean bl i clyaiall sdgl Capaall Al Ay Caagy @lldg ¢ jaiall 73 saill
Cargdl S 1) gyal ya pasil) salely ledda i Lilan] il piall gine ares il
(2016 ¢ dla jan) o5l sa =dgaill oliy (1o

e Ahigine pday wiliil) Cuylal (5305 (SD) _osiall Cida day z3lail) o S Liag
SV bl P e (L) @b i) z3sa e Uil z 3l apes 8 Aflasy) dall)
(169) s (4-1)ad) Jsall lgaums,

daas (e S Agyshall il G Al i il Adagus o) z 3 A6 Jee 5 WS
e LueSls olaall lalaalse alaall Plaialy (paail) (e JS dany (IN) o liall ¢ Uil
laa s il o e (X) ahaball dlaa) (e daelivall clpaliall 4 (Y)
176 ya (4-2) Jsad

Js e ash bl oyl Al (bl DLEN ) daagl el dilia) o5 @llh aayg
Sl 23l L)l Jee ) Diall) Led Las cianaiall JlaaiVl =3l psen 8 Lilias)
A eluall g Uil 8 el Jeatl) Ciliia e IS5 sl uiial) (p Adasy
Agpshaill culail) (e JSU Adasdl Adladll lasty) Z3lad 5ad mamg (4-2) a8y Jsaall
sas e JS(INLL, Y, X) dasldl cilysiall o it lyxia bl 1N
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(4-2)a8) Jgaa

(el LNy ey pghail) ilBiil)) Aliunal) cfpiiall Bayeud) GBAY lasiy) gl

Qe
Dependent Variable: DUM Dependent Variable: SD Variable
P — Value Coefficient P —Value Coefficient
0.000 16.658 0.035 15.782 | Constant
0.411 -0.869 0.988 -0.0185 IN
R- Squared= 0.035, R- Squared= 0.00013,
Adj R-Squared= -0.015, Adj R-Squared= -0.058,
DW=0.691 DW=1.402
0.0000 3.533 0.610 -2.789 | Constant
0.0413* 0.822 0.227 1.211 Y
R- Squared= 0.150, R- Squared= 0.084,
Adj R-Squared= 0.105, Adj R-Squared= 0.030,
DW=0.482 DW=0.858
0.0000 82.961 0.1119 34.047 | Constant
0.790 0.595 0.026* 8.856 X
R- Squared= 0.0042, R- Squared= 0.257,
Adj R-Squared= -0.054, Adj R-Squared=0.213,
DW=0.844 DW=1.675
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(2.2) a8, 3ala

daagl) Hia Lud)

Null Hypothesis: E_IN has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.903037 0.0002

Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551

M)  SEN zdgal
Null Hypothesis: RESID01 has a unit root
Exogenous: Constant

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.106463 0.0008

Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 18

Residual variance (no correction) 0.911679
HAC corrected variance (Bartlett kernel) 0.822211

(Y )&l o 3gaill
Null Hypothesis: E_Y has a unit root

Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.952422 0.0011

Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: X has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=3)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.953427 0.3026
Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551
Null Hypothesis: RESIDO1 has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=3)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.047022 0.0073
Test critical values: 1% level -3.886751
5% level -3.052169
10% level -2.666593

*MacKinnon (1996) one-sided p-value

S.

Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 17

(L) pualdd) 3 gail

Null Hypothesis: E_L has a unit root
Exogenous: Constant
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.083996 0.0460
Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551
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Date: 01/12/16 Time: 20:22
Sample (adjusted): 1998 2014
Included observations: 17 after adjustments
Trend assumption: Linear deterministic trend
Series: INL_GDP L_POP L_SD
Lags interval (in first differences): 1 to 1
Unrestricted Cointegration Rank Test (Trace)
Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.856858 57.32632 47.85613 0.0050
At most 1 0.553869 24.27972 29.79707 0.1889
At most 2 0.448887 10.55831 15.49471 0.2402
At most 3 0.024945 0.429451 3.841466 0.5123
Trace test indicates 1 cointegratingeqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values
M) Sull 2~z
Date: 01/18/16 Time: 09:22
Sample (adjusted): 1998 2014
Included observations: 17 after adjustments
Trend assumption: Linear deterministic trend
Series: ML_GDP L_POP L_SD
Lags interval (in first differences): 1to 1
Unrestricted Cointegration Rank Test (Trace)
Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.850067 63.63835 47.85613 0.0009
At most 1 * 0.709918 31.37970 29.79707 0.0326
At most 2 0.448166 10.34067 15.49471 0.2554
At most 3 0.013672 0.234036 3.841466 0.6285

Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Date: 01/12/16 Time: 20:38

Sample (adjusted): 1998 2014
Included observations: 17 after adjustments
Trend assumption: Linear deterministic trend

Series: YL GDP L_POP L_SD
Lags interval (in first differences): 1to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.879124 86.69479 47.85613 0.0000
At most 1 * 0.809740 50.77393 29.79707 0.0001
At most 2 * 0.724068 22.56475 15.49471 0.0036
At most 3 0.038958 0.675540 3.841466 0.4111

Trace test indicates 3 cointegratingeqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values

X) addl =3
Date: 04/24/16 Time: 08:29
Sample (adjusted): 1998 2014
Included observations: 17 after adjustments
Trend assumption: Linear deterministic trend
Series: XL_GDP L_POP L_SD
Lags interval (in first differences): 1 to 1
Unrestricted Cointegration Rank Test (Trace)
Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.800994 62.77346 47.85613 0.0011
At most 1 * 0.777645 35.32828 29.79707 0.0104
At most 2 0.392309 9.769090 15.49471 0.2989
At most 3 0.073707 1.301594 3.841466 0.2539

Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Date: 01/12/16 Time: 19:48
Sample (adjusted): 1998 2014

Included observations: 17 after adjustments
Trend assumption: Linear deterministic trend

Series: LL_GDP L_POP L_SD

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.928215 102.6111 47.85613 0.0000
At most 1 * 0.890242 57.83163 29.79707 0.0000
At most 2 * 0.631388 20.27053 15.49471 0.0088
At most 3 0.176649 3.304334 3.841466 0.0691

Trace test indicates 3 cointegratingeqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

*MacKinnon-Haug-Michelis (1999) p-values
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IN
Dependent Variable: IN
Method: Least Squares
Date: 01/12/16 Time: 20:13
Sample (adjusted): 1996 2014
Included observations: 19 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
C 30.33685 19.61645 1.546501 0.1428
L_GDP -7.454251  2.485185 -2.999475 0.0090
L_POP 7.187018 3.800014 1.891314 0.0781
L_SD -1.790001  1.184580 -1.511085 0.1515

R-squared0.423621
Adjusted R-squared0.308346
S.E. of regression1.140843
Sum squared resid19.52286
Log likelihood-27.21773
F-statistic3.674852
Prob(F-statistic)0.036396

Mean dependent var15.67895
S.D. dependent var1.371771
Akaike info criterion3.286077

Schwarz criterion3.484906

Hannan-Quinn criter.3.319727

Durbin-Watson stat2.501591

Yz

M
Dependent Variable: M
Method: Least Squares
Date: 01/12/16 Time: 20:51
Sample (adjusted): 1996 2014
Included observations: 19 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
C 36.40910 20.62274 1.765483 0.0978
L_GDP 0.677511 2.612672 0.259317 0.7989
L_POP -2.626929  3.994949 -0.657563 0.5208
L_SD -1.623094  1.245347 -1.303327 0.2121

R-squared0.127061
Adjusted R-squared-0.047527
S.E. of regression1.199367
Sum squared resid21.57722
Log likelihood-28.16822
F-statistic0.727776
Prob(F-statistic)0.551166

Mean dependent var11.71053
S.D. dependent var1.171843
Akaike info criterion3.386129

Schwarz criterion3.584958

Hannan-Quinn criter.3.419779

Durbin-Watson stat1.979176
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(Y) &bl = 3 gadl)
Dependent Variable: Y
Method: Least Squares
Date: 01/12/16 Time: 20:36
Sample (adjusted): 1996 2014
Included observations: 19 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
C -10.53023  10.58470 -0.994855 0.3356
L_GDP -8.373188  1.340963 -6.244161 0.0000
L_POP 10.55159 2.050422 5.146057 0.0001
L_SD -0.083536  0.639179 -0.130693 0.8978

R-squared0.746996
Adjusted R-squared0.696395
S.E. of regression0.615579
Sum squared resid5.684070
Log likelihood-15.49550
F-statistic14.76253
Prob(F-statistic)0.000095

Mean dependent var3.
S.D. dependent varl.
Akaike info criterion2.

Schwarz criterion2.

942105
117197
052158
250987

Hannan-Quinn criter.2.085808

Durbin-Watson stat1.

579512

Dependent Variable: X
Method: Least Squares

Date: 04/24/16 Time: 08:23

Sample: 1996 2014
Included observations: 19

(X) gl z 3gadll

Variable Coefficient Std. Error t-Statistic Prob.
C 46.59289 62.98203 0.739781 0.4709
L_GDP -20.01545 7.979121 -2.508478 0.0241
L_POP 22.02810 12.20061 1.805492 0.0911
L_SD 4.865259 3.803299 1.279221 0.2203
R-squared 0.489770 Mean dependent var 83.24316
Adjusted R-squared 0.387724 S.D. dependent var 4.681106
S.E. of regression 3.662877 Akaike info criterion 5.619039
Sum squared resid 201.2500 Schwarz criterion 5.817868
Log likelihood -49.38087 Hannan-Quinn criter. 5.652688
F-statistic 4.799494 Durbin-Watson stat 1.624460

Prob(F-statistic) 0.015440
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Dependent Variable: L
Method: Least Squares

Date: 01/12/16 Time: 19:49
Sample (adjusted): 1996 2014

e
B
3

Included observations: 19 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.

C 120.3463 8.455184 14.23344 0.0000
L_GDP 4.463396 1.071178 4.166813 0.0008
L_POP -16.59235  1.637902 -10.13025 0.0000

L_SD -1.722782  0.510584 -3.374142 0.0042
R-squared0.927118 Mean dependent var13.28421
Adjusted R-squared0.912541 S.D. dependent var1.662750
S.E. of regression0.491732 Akaike info criterion1.602899
Sum squared resid3.627009 Schwarz criterion1.801728
Log likelihood-11.22754 Hannan-Quinn criter.1.636549
F-statistic63.60371 Durbin-Watson stat1.304969

Prob(F-statistic)0.000000
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5
Series: Residuals
Sample 1996 2014
4 Observations 19
Mean 3.05e-14
3| Median 0.015097
Maximum 1.607090
Minimum -2.237079
5 Std. Dev. 1.041443
I Skewness -0.313286
Kurtosis 2.398870
19 Jarque-Bera  0.596877
Probability 0.741976
0 I I
25 2.0 -15 -1.0 -05 0.0 0.5 1.0 15 2.0
(Y) Gl CJA-\S‘
6
Series: Residuals
Sample 1996 2014
5+ Observations 19
4 Mean 2.71e-14
Median 0.050568
Maximum 0.813515
3 Minimum -1.368231
Std. Dev. 0.561945
Skewness -0.618371
24 Kurtosis 3.044544
14 Jarque-Bera  1.212451
Probability 0.545406
0 T
-15 -1.0 -05 0.0 05 1.0
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Series: X
Sample 1996 2014
Observations 19

Mean 83.24316
Median 81.08000
Maximum 92.20000
Minimum 77.60000
Std. Dev. 4.681106
Skewness 0.751122
Kurtosis 2.282137

Jarque-Bera  2.194550
Probability 0.333779

-0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00

Series: Residuals
Sample 1996 2014
Observations 19

Mean 1.78e-14
Median -0.060569
Maximum 0.968763
Minimum -0.575189

Std. Dev. 0.448888
Skewness 0.651932
Kurtosis 2.609164

Jarque-Bera  1.466813
Probability 0.480270

242



(2.6) A8, 3ala

(ﬁjb-.‘ﬂ ("s-.‘l-*-‘-ﬁ-“ .h.ujl\ 1Y)

Hypothesis Testing for E_IN

Date: 01/12/16 Time: 20:27

Sample (adjusted): 1996 2014
Included observations: 19 after adjustments

Test of Hypothesis: Mean = 0.000000

Sample Mean = 3.05e-14
Sample Std. Dev. = 1.041443

MethodValue Probability
t-statistic1.27E-13 1.0000

(Y) Gl ESJA.'\.“

Hypothesis Testing for E_Y

Date: 01/12/16 Time: 20:42

Sample (adjusted): 1996 2014
Included observations: 19 after adjustments

Test of Hypothesis: Mean = 0.000000

Sample Mean = 2.71e-14
Sample Std. Dev. = 0.561945

MethodValue Probability
t-statistic2.10E-13 1.0000
X) Al 7 dgal
Hypothesis Testing for RESID0O1
Date: 04/24/16 Time: 13:05
Sample: 1996 2014
Included observations: 19
Test of Hypothesis: Mean = 0.000000
Sample Mean = 4.22e-14
Sample Std. Dev. = 3.343734
Method Value Probability
t-statistic 5.50E-14 1.0000
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Hypothesis Testing for E_L

Date: 01/12/16 Time: 19:57

Sample (adjusted): 1996 2014
Included observations: 19 after adjustments

Test of Hypothesis: Mean = 0.000000

Sample Mean = 1.78e-14
Sample Std. Dev. = 0.448888

MethodValue Probability
t-statistic1.73E-13 1.0000
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Variance Inflation Factors
Date: 01/12/16 Time: 20:26
Sample: 1994 2014
Included observations: 19

Coefficient Uncentered Centered

Variable Variance VIF VIF

C 384.8051 5617.490 NA
L_GDP 6.176147 6524.383 5.609784
L_POP 14.44011 14052.14 5.154097
L_SD 1.403229 633.4086 1.393324

(Y) Gllil) 73 gail

Variance Inflation Factors
Date: 01/12/16 Time: 20:40
Sample: 1994 2014
Included observations: 19

Coefficient Uncentered Centered

Variable Variance VIF VIF

C 112.0358 5617.490 NA
L_GDP 1.798182 6524.383 5.609784
L POP 4.204229 14052.14 5.154097
L SD 0.408549 633.4086 1.393324

Variance Inflation Factors
Date: 04/24/16 Time: 09:39
Sample: 1996 2014
Included observations: 19

Coefficient Uncentered Centered

Variable Variance VIF VIF

C 3966.736 5617.490 NA
L_GDP 63.66636 6524.383 5.609784
L POP 148.8548 14052.14 5.154097
L SD 14.46509 633.4086 1.393324
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Variance Inflation Factors
Date: 01/12/16 Time: 19:55
Sample: 1994 2014
Included observations: 19

4=~
[
N—

i
3
('N.
2

Coefficient Uncentered Centered
Variable Variance VIF VIF
C 71.49013 5617.490 NA
L_GDP 1.147421 6524.383 5.609784
L_POP 2.682722 14052.14 5.154097
L SD 0.260696 633.4086 1.393324
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic2.252418 Prob. F(3,15)0.1242
Obs*R-squared5.900921 Prob. Chi-Square(3)0.1165
Scaled explained SS2.572423 Prob. Chi-Square(3)0.4623

(Y) Gllil) 73 gail

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic1.849187 Prob. F(3,15)0.1816
Obs*R-squared5.129740 Prob. Chi-Square(3)0.1625
Scaled explained SS3.268415 Prob. Chi-Square(3)0.3521
X) 2l rdgad
Heteroskedasticity Test: Breusch-Pagan-Godfrey
F-statistic 3.196406 Prob. F(3,15) 0.0540
Obs*R-squared 7.409554 Prob. Chi-Square(3) 0.0599
Scaled explained SS 2.700707 Prob. Chi-Square(3) 0.4401
L Wl rigal
Heteroskedasticity Test: Breusch-Pagan-Godfrey
F-statistic1.763896 Prob. F(3,15)0.1971
Obs*R-squared4.954841 Prob. Chi-Square(3)0.1751
Scaled explained SS2.484709 Prob. Chi-Square(3)0.4781
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Autocorrelation(, 23 byl 3529 asc ) Uadl) aa AMEL Jayd jLad)

(IN)‘I g‘z’\ z dgaill
Date: 01/12/16 Time: 20:25
Sample: 1996 2014
Included observations: 19

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

i |***

| .+ |1 0.383 0.383 3.2510 0.071
| % . |2 0039 -0.126 3.2869 0.193
| . *. |3 0113 0.172 3.6054 0.307
| % . |4 -0.052 -0.198 3.6776 0.451
| M. |5 -0.209 -0.116 4.9246 0.425
O % . |6 -0.255 -0.188 6.9186 0.328
o % . |7 -0.222 -0.068 8.5579 0.286
| . |8 -0.321 -0.272 12.292 0.139
| .]. ]9 -0.232 -0.018 14.439 0.108
| % . ]10 -0.098 -0.124 14.865 0.137
| .]. |11 0.004 0.060 14.866 0.189
| % . |12 0.058 -0.091 15.060 0.238

Breusch-Godfrey Serial Correlation LM Test:

F-statistic1.669522 Prob. F(1,14)0.2172
Obs*R-squared2.024371 Prob. Chi-Square(1)0.1548

Date: 01/12/16 Time: 20:39
Sample: 1996 2014
Included observations: 19

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

|

| .]. |1 -0.009 -0.009 0.0016 0.968

| .* . ]2 -0.095 -0.095 0.2148 0.898

| . |*. |3 0.118 0.118 0.5647 0.904

| .*. |4 0134 0.129 1.0418 0.903

| .. |5 0215 0.249 23610 0.797
S .]. |6 -0.033 -0.011 2.3952 0.880

|

I

I

I

I

T
I

I**

. % . |7 -0.157 -0.161 3.2142 0.865
% . |8 -0.057 -0.173 3.3336 0.912
.]. |9 0135 0.046 4.0634 0.907
% . |10 -0.059 -0.072 4.2158 0.937
.]. |11 -0.074 0.034 4.4893 0.953
% . |12 -0.164 -0.121 6.0277 0.915

e

[*.
e
L

.

Breusch-Godfrey Serial Correlation LM Test:

F-statistic0.011119 Prob. F(1,14)0.9175
Obs*R-squared0.015078 Prob. Chi-Square(1)0.9023
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Date: 04/24/16 Time: 14:14

Sample: 1996 2014

Included observations:

19

Autocorrelation

Partial Correlation

AC

PAC

Q-Stat

Prob

S
.**l' |
S
S

**l |

-**l-l
e
e
S

*

S
***l.l
e
e

'**l.l
S
S
]
I
e
e
S
e
S
I
e
S
S

O~NO O WNEPE

17
18

0.155
-0.340
-0.074

0.094
-0.232
-0.231

0.035

0.040
-0.095

0.029

0.145
-0.031
-0.058

0.070

0.004
-0.022

0.007

0.002

0.155
-0.373

0.068
-0.037
-0.302
-0.114
-0.105
-0.147
-0.134
-0.055
-0.060
-0.163
-0.053
-0.075
-0.152

0.009
-0.105
-0.109

0.5358
3.2420
3.3772
3.6110
5.1394
6.7761
6.8161
6.8736
7.2315
7.2700
8.3247
8.3785
8.6060
8.9956
8.9975
9.0648
9.0758
9.0771

0.464
0.198
0.337
0.461
0.399
0.342
0.448
0.550
0.613
0.700
0.684
0.755
0.802
0.831
0.878
0.911
0.938
0.958

Breusch-Godfrey Serial Correlation LM Test:

F-statistic
Obs*R-squared

1.512566 Prob. F(2,13)
3.586710 Prob. Chi-Square(2)

0.2567
0.1664

Date: 01/12/16 Time: 19:51

Sample: 1996 2014

Included observations: 19

L

)

WY z3

Autocorrelation

Partial Correlation

AC

PAC

Q-Stat

Prob

.

I
|
I
S
S
S
N
e
'**l'l
e
S
I

.

A

|1
[2
|3
|4
[5
|6
[7
|8
|9
[10
|11
|12

-0.133
0.003
0.046
-0.138
0.116
-0.115
-0.009
0.030
-0.234
0.085
-0.066
-0.071

-0.133
-0.014
0.045
-0.129
0.085
-0.097
-0.023
0.001
-0.210
0.004
-0.054
-0.085

Breusch-Godfrey Serial Correlation LM Test:

0.3894
0.3897
0.4422
0.9518
1.3357
1.7415
1.7440
1.7764
3.9529
4.2744
4.4914
4.7781

F-statistic0.455902
Obs*R-squared0.599211

Prob. F(1,14)0.5105
Prob. Chi-Square(1)0.4389
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0.533
0.823
0.931
0.917
0.931
0.942
0.973
0.987
0.914
0.934
0.953
0.965
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Covariance Analysis: Ordinary
Date: 01/12/16 Time: 20:29
Sample (adjusted): 1996 2014
Included observations: 19 after adjustments
Balanced sample (listwise missing value deletion)
Correlation
t-Statistic
Probability|E_IN L_GDP L_POP L_SD
E_IN 1.000000
L_GDP -5.01E-13 1.000000
-2.07E-12 -
1.0000 -
L_POP -8.25E-13 0.897697 1.000000
-3.40E-12 8.400317 -
1.0000 0.0000 -
L SD -5.21E-13 -0.530892 -0.467282 1.000000
-2.15E-12 -2.582987 -2.179207 -
1.0000 0.0193 0.0437 -

(Y) (] ESJA.\.“
Covariance Analysis: Ordinary
Date: 01/12/16 Time: 20:41
Sample (adjusted): 1996 2014
Included observations: 19 after adjustments
Balanced sample (listwise missing value deletion)

Correlation
t-Statistic
Probability|E_Y4 L_GDP L _POP L SD
E_Y 1.000000
L_GDP -3.27E-13 1.000000
-1.356-12 -
1.0000 -
L_POP -1.61E-12 0.897697 1.000000
-6.65E-12 8.400317 -
1.0000 0.0000 -
L_SD -5.53E-13 -0.530892 -0.467282 1.000000
-2.28E-12 -2.582987 -2.179207 -
1.0000 0.0193 0.0437 -
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Covariance Analysis: Ordinary
Date: 04/24/16 Time: 14:24
Sample: 1996 2014

Included observations: 19

Correlation
t-Statistic
Probability RESID L SD L POP L _GDP
RESID 1.000000
L_SD -1.69E-13 1.000000
-6.96E-13 @ -
1.0000 = -—---
L_POP -5.76E-13 -0.467282 1.000000
-2.38E-12 -2.179207  ——-e-
1.0000 0.0437 -
L_GDP -4.42E-13 -0.530892 0.897697 1.000000
-1.82E-12 -2.582987 8.400317 -
1.0000 0.0193 0.0000 -

Covariance Analysis: Ordinary
Date: 01/12/16 Time: 19:56
Sample (adjusted): 1996 2014

Included observations: 19 after adjustments
Balanced sample (listwise missing value deletion)

NFE!

Correlation
t-Statistic
Probability|E_L L_GDP L_POP L_SD
E_L 1.000000
L_GDP -9.57E-13 1.000000
-3.94E-12 @ -----
1.0000 = -----
L_POP 1.74E-12 0.897697 1.000000
7.17E-12 8.400317 ----
1.0000 0.0000 -
L_SD -1.07E-12 -0.530892 -0.467282 1.000000
-4.43E-12 -2.582987 -2.179207 -
1.0000 0.0193 0.0437 -
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Dependent Variable: IN

Method: Least Squares

Date: 01/12/16 Time: 20:30

Sample (adjusted): 1996 2014
Included observations: 19 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
C 15.78201 6.904457 2.285771 0.0354
L_SD -0.018554  1.241660 -0.014943 0.9883

R-squared0.000013
Adjusted R-squared-0.058810
S.E. of regression1.411531
Sum squared resid33.87113
Log likelihood-32.45201
F-statistic0.000223
Prob(F-statistic)0.988252

Mean dependent var15.67895
S.D. dependent var1.371771
Akaike info criterion3.626528

Schwarz criterion3.725942

Hannan-Quinn criter.3.643352

Durbin-Watson stat1.402452

S lnal) g R o (paabpnad) JEIY) abgl iial) jlasd) —

Dependent Variable: IN
Method: Least Squares
Date: 01/12/16 Time: 20:30
Sample: 1994 2014
Included observations: 21

Variable Coefficient  Std. Error t-Statistic Prob.
C 16.65833 0.678227 24.56160 0.0000
DUM -0.869444  1.036008 -0.839225 0.4118

R-squared0.035743
Adjusted R-squared-0.015007
S.E. of regression2.349446
Sum squared resid104.8781
Log likelihood-46.68461
F-statistic0.704299
Prob(F-statistic)0.411778

Mean dependent var16.28571
S.D. dependent var2.332013
Akaike info criterion4.636629

Schwarz criterion4.736107

Hannan-Quinn criter.4.658218

Durbin-Watson stat0.691906
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Dependent Variable: Y

Method: Least Squares

Date: 01/12/16 Time: 20:42

Sample (adjusted): 1996 2014
Included observations: 19 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.

C -2.789378  5.380392 -0.518434 0.6108

L_SD 1.211887 0.967580 1.252492 0.2273
R-squared0.084483 Mean dependent var3.942105
Adjusted R-squared0.030629 S.D. dependent var1.117197
S.E. of regression1.099955 Akaike info criterion3.127715
Sum squared resid20.56830 Schwarz criterion3.227130
Log likelihood-27.71330 Hannan-Quinn criter.3.144540
F-statistic1.568737 Durbin-Watson stat0.858954

Prob(F-statistic)0.227347

Iitialy Gpanil) cleUad Lo (sl JLESGYT) aagl) pitall jaad) -
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Dependent Variable: Y
Method: Least Squares
Date: 01/12/16 Time: 20:43
Sample: 1994 2014
Included observations: 21

Variable Coefficient ~ Std. Error t-Statistic Prob.

C 3.533333 0.293713 12.02990 0.0000

DUM 0.822222 0.448653 1.832645 0.0826
R-squared0.150215 Mean dependent var3.885714
Adjusted R-squared0.105489 S.D. dependent var1.075772
S.E. of regression1.017450 Akaike info criterion2.962869
Sum squared resid19.66889 Schwarz criterion3.062347
Log likelihood-29.11012 Hannan-Quinn criter.2.984458
F-statistic3.358587 Durbin-Watson stat0.482500

Prob(F-statistic)0.082575
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Dependent Variable: X
Method: Least Squares
Date: 04/24/16 Time: 11:10
Sample: 1996 2014
Included observations: 19
Variable Coefficient Std. Error t-Statistic Prob.
C 34.04717 20.30897 1.676460 0.1119

L SD 8.856882 3.652253 2.425046 0.0267
R-squared 0.257021 Mean dependent var 83.24316
Adjusted R-squared 0.213316 S.D. dependent var 4.681106
S.E. of regression 4.151917 Akaike info criterion 5.784318
Sum squared resid 293.0531 Schwarz criterion 5.883733
Log likelihood -52.95102 Hannan-Quinn criter. 5.801143
F-statistic 5.880849 Durbin-Watson stat 1.675872
Prob(F-statistic) 0.026735

A Asliall apalall Ll o (abuad) LR oabsl pitall jlasd) —

Dependent Variable: X
Method: Least Squares
Date: 04/24/16 Time: 14:29
Sample: 1996 2014
Included observations: 19

.ahaball e

Variable Coefficient Std. Error t-Statistic Prob.

C 82.96100 1.519963 54.58093 0.0000

DUM 0.595667 2.208455 0.269721 0.7906

R-squared 0.004261 Mean dependent var 83.24316

Adjusted R-squared -0.054312 S.D. dependent var 4.681106

S.E. of regression 4.806545 Akaike info criterion 6.077135

Sum squared resid 392.7489 Schwarz criterion 6.176549

Log likelihood -55.73278 Hannan-Quinn criter. 6.093960

F-statistic 0.072749 Durbin-Watson stat 0.844829
Prob(F-statistic) 0.790622
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Dependent Variable: L
Method: Least Squares
Date: 01/12/16 Time: 19:58
Sample (adjusted): 1995 2014
Included observations: 20 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
C 14.32727 0.526863 27.19353 0.0000
DUM -1.793939  0.785401 -2.284105 0.0347

R-squared0.224711
Adjusted R-squared0.181639
S.E. of regression1.747408
Sum squared resid54.96182
Log likelihood-38.48784
F-statistic5.217136
Prob(F-statistic)0.034726

Mean dependent var13.52000
S.D. dependent var1.931621
Akaike info criterion4.048784

Schwarz criterion4.148357

Hannan-Quinn criter.4.068221

Durbin-Watson stat0.360628
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Dependent Variable: IN
Method: Least Squares
Date: 01/19/16 Time: 09:40
Sample: 1996 2014
Included observations: 19
Variable Coefficient ~ Std. Error t-Statistic Prob.

C 12.42871 16.24668 0.765000 0.4554
L_GDP -6.380199  2.475037 -2.577820 0.0202
L_POP 7.044034 3.948252 1.784089 0.0934

R-squared0.335882 Mean dependent var15.67895
Adjusted R-squared0.252867 S.D. dependent var1.371771
S.E. of regression1.185715 Akaike info criterion3.322509
Sum squared resid22.49473 Schwarz criterion3.471631
Log likelihood-28.56383 Hannan-Quinn criter.3.347746
F-statistic4.046050 Durbin-Watson stat2.122036

Prob(F-statistic)0.037841

IN =12.4287067955 - 6.38019882455*L_GDP + 7.04403442742*L_POP

(Y) (] Cyuﬂ
Dependent Variable: Y
Method: Least Squares
Date: 01/19/16 Time: 09:07
Sample: 1996 2014
Included observations: 19

Variable  Coefficient Std. Error t-Statistic Prob.

C -11.36598 8.171486 -1.390932 0.1833
L_ GDP  -8.323064 1.244853 -6.685981 0.0000
L_POP 10.54492 1.985826 5.310089 0.0001

R-squared 0.746708 Mean dependent var  3.942105
Adjusted R-squared 0.715046 S.D. dependentvar  1.117197
S.E. of regression 0.596371 Akaike info criterion  1.948033
Sum squared resid 5.690542 Schwarz criterion  2.097155
Log likelihood  -15.50631 Hannan-Quinn criter.  1.973270
F-statistic 23.58408 Durbin-Watson stat  1.619100

Prob(F-statistic) 0.000017

Y =-11.3659787302 - 8.32306394948*L_GDP + 10.5449151293*L_POP

256



Dependent Variable: X
Method: Least Squares
Date: 04/24/16 Time: 14:26
Sample: 1996 2014
Included observations: 19

Variable Coefficient Std. Error t-Statistic Prob.
C 95.26760 51.17717 1.861525 0.0811
L _GDP -22.93474 7.796386 -2.941714 0.0096
L_POP 22.41673 12.43702 1.802419 0.0903
R-squared 0.434107 Mean dependent var 83.24316
Adjusted R-squared 0.363370 S.D. dependent var 4.681106
S.E. of regression 3.735012 Akaike info criterion 5.617319
Sum squared resid 223.2051 Schwarz criterion 5.766441
Log likelihood -50.36453 Hannan-Quinn criter. 5.642556
F-statistic 6.136940 Durbin-Watson stat 1.227541
Prob(F-statistic) 0.010517

X =95.2676010098 - 22.9347416931*L_GDP + 22.4167292482*L_POP

L W 2 dgad
Dependent Variable: L
Method: Least Squares
Date: 01/19/16 Time: 09:53
Sample: 1996 2014
Included observations: 19
Variable Coefficient  Std. Error t-Statistic Prob.

C 120.3463 8.455184 14.23344 0.0000
L_GDP 4.463396 1.071178 4.166813 0.0008
L_POP -16.59235  1.637902 -10.13025 0.0000

L_SD -1.722782  0.510584 -3.374142 0.0042
R-squared0.927118 Mean dependent var13.28421
Adjusted R-squared0.912541 S.D. dependent var1.662750
S.E. of regression0.491732 Akaike info criterion1.602899
Sum squared resid3.627009 Schwarz criterion1.801728
Log likelihood-11.22754 Hannan-Quinn criter.1.636549
F-statistic63.60371 Durbin-Watson stat1.304969

Prob(F-statistic)0.000000

L = 120.346330007 + 4.46339594555*L_GDP - 16.5923549512*L_POP - 1.72278163195*L_SD
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Dependent Variable: IN

Method: Least Squares

Date: 05/30/16 Time: 20:46

Sample (adjusted): 1 19

Included observations: 19 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 43.47442 18.56918 2.341214 0.0334
L_GNI -6.994298 2.133597 -3.278172 0.0051
L_POP 5.394988 3.071155 1.756664 0.0994
L_SD -2.112250 1.169443 -1.806202 0.0910
R-squared 0.462788 Mean dependent var 15.67895
Adjusted R-squared 0.355346 S.D. dependent var 1.371771
S.E. of regression 1.101399 Akaike info criterion 3.215704
Sum squared resid 18.19621 Schwarz criterion 3.414533
Log likelihood -26.54919 Hannan-Quinn criter. 3.249354
F-statistic 4.307319 Durbin-Watson stat 2.688505

Prob(F-statistic) 0.022222

Dependent Variable: M

Method: Least Squares

Date: 05/30/16 Time: 20:41

Sample (adjusted): 1 19

Included observations: 19 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 35.28640 20.25484 1.742122 0.1019
L_GNI 0.301211 2.327280 0.129426 0.8987
L_POP -2.077125 3.349948 -0.620047 0.5445
L SD -1.657816 1.275602 -1.299634 0.2133
R-squared 0.124125 Mean dependent var 11.71053
Adjusted R-squared -0.051049 S.D. dependent var 1.171843
S.E. of regression 1.201382 Akaike info criterion 3.389486
Sum squared resid 21.64977 Schwarz criterion 3.588315
Log likelihood -28.20011 Hannan-Quinn criter. 3.423136
F-statistic 0.708580 Durbin-Watson stat 1.992414

Prob(F-statistic) 0.561737
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Dependent Variable: Y

Method: Least Squares

Date: 05/30/16 Time: 20:48

Sample (adjusted): 1 19

Included observations: 19 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 4.152983 10.14271 0.409455 0.6880
L_GNI -7.510094 1.165397 -6.444238 0.0000
L_POP 8.137897 1.677503 4.851197 0.0002
L SD -0.379215 0.638764 -0.593670 0.5616
R-squared 0.758358 Mean dependent var 3.942105
Adjusted R-squared 0.710030 S.D. dependent var 1.117197
S.E. of regression 0.601598 Akaike info criterion 2.006209
Sum squared resid 5.428799 Schwarz criterion 2.205038
Log likelihood -15.05898 Hannan-Quinn criter. 2.039859
F-statistic 15.69179 Durbin-Watson stat 1.559964

Prob(F-statistic) 0.000068

Dependent Variable: X
Method: Least Squares
Date: 05/30/16 Time: 20:55
Sample: 1996 2014
Included observations: 19

Variable Coefficient Std. Error t-Statistic Prob.
C 81.75612 61.08214 1.338462 0.2007
L_GNI -18.25299 7.018332 -2.600759 0.0201
L_POP 16.60619 10.10237 1.643791 0.1210
L SD 4.100920 3.846808 1.066058 0.3033
R-squared 0.500823 Mean dependent var 83.24316
Adjusted R-squared 0.400988 S.D. dependent var 4.681106
S.E. of regression 3.622984 Akaike info criterion 5.597137
Sum squared resid 196.8902 Schwarz criterion 5.795966
Log likelihood -49.17280 Hannan-Quinn criter. 5.630787
F-statistic 5.016488 Durbin-Watson stat 1.587489

Prob(F-statistic) 0.013218
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Dependent Variable: L
Method: Least Squares

Date: 05/30/16 Time: 20:58

Sample: 1996 2014

Included observations: 19

Variable Coefficient Std. Error t-Statistic Prob.
C 112.4944 7.909281 14.22308 0.0000
L_GNI 4.120322 0.908776 4.533926 0.0004
L_POP -15.44106 1.308116 -11.80405 0.0000
L SD -1.542777 0.498108 -3.097276 0.0074
R-squared 0.933665 Mean dependent var 13.28421
Adjusted R-squared 0.920398 S.D. dependent var 1.662750
S.E. of regression 0.469126 Akaike info criterion 1.508772
Sum squared resid 3.301183 Schwarz criterion 1.707601
Log likelihood -10.33333 Hannan-Quinn criter. 1.542421
F-statistic 70.37489 Durbin-Watson stat 1.268402

Prob(F-statistic) 0.000000
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