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ABSTRACT

All economies aim to achieve Economic growth And
neoclassical theories did not provide a clear explanation of the
sources of economic growth, and the growing disparity in
growth rates between developed and developing countries, and
the purpose of this study was to determine the growth of
productivity determinants of total factor production in Egypt.
In the beginning, estimated TFP by using a Cobb-Douglas
Production Function

All time-series variables for study was stationary at I
(1) at the 5% significance, so it was used Johansen
methodology for Cointegration to determine the growth
determinants of TFP. The results show there a Cointegration
relationship between both the total debt service, domestic
credit to the private sector and they are the effect of a negative
and statistically significant at the TFP. This result is consistent
with the hypotheses of the study. While public spending on
education, foreign direct investments with the effect of a
negative and statistically significant at the TFP but it is
inconsistent with the theory and the hypotheses of the study.
While domestic liquidity with positive influence and
statistically significant the TFP, and this result is consistent
with the hypotheses of the study as well as with the theory.
Also, by using the Jarque-Bera test. We improved that
Residuals followed the normal distribution.

The study recommended to reconsider the education
policies, foreign direct investment and credit policies, thus
contributing to promote economic growth.

Key Words: Economic Growth, Cobb-Douglas Production

Function, TFP, Cointegration
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TFP YEARF TFP YEAR TFP YEAR TFP YEAR

51.80988 2003 29.13891 1992 7.712257 7| 1981 4.175938 1970

55.18702 2004 30.67817 1993 8.440176 1982 4.365766 1971

56.17664 2005 31.6968 1994 9.304111 1983 4.558121 1972

59.73964 2006 35.17674 1995 10.33626 1984 4.709104 1973

61.67649 2007 38.49745 1996 11.31802 1985 4.063699 1974

65.84802 2008 42.14296 1997 12.80654 1986 3.830835 1975

76.01343 2009 | 40.37822 1998 14.554 1987 4.704306 1976

82.07084 2010 40.59687 1999 14.26036 1988 5.234989 1977

92.79767 2011 44.72377 2000 16.69219 1989 5.513907 1978

101.7242 2012 47.16849 2001 19.63788 1990 6.278279 1979

113.5438 2013 48.90953 2002 24.69266 1991 7.792192 1980
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Prob. t-Statistic 3y adall
%\ %*° %
-1.61 -1.95 | -2.62 0.2392 -1.11 Level
- DEF
-1.61 -1.95 | -2.62 0.0000 -6.65 1st difference
-1.61 -1.95 | -2.62 0.31 -0.93 Level
DS
-1.61 -1.95 | -2.62 0.0000 -7.11 1st difference
-1.61 -1.95 | -2.62 0.56 -0.34 Level
EE
-1.61 .| -1.95 | -2.62 0.0000 -5.71 1st difference
-1.61 -1.95 | -2.62 0.06 -1.90 Level
FDI
-1.61 -1.95 | -2.62 0.0001 -4.14 1st difference
-1.61 2195 | -2.62 0.15 -1.39 Level
GDPR
-1.61 -1.95 | -2.62 0.0000 -7.62 1st difference
-1.61 -1.95 | -2.62 0.45 -0.59 Level
INF
-1.61 -1.95 | -2.62 0.0000 -7.40 1st difference
-1.61 -1.95 | -2.62 0.80 0.41 Level
LIQ
-1.61 -1.95 | -2.62 0.0002 -3.93 1st difference
-1.61 -1.95 | -2.62 0.55 -0.35 Level
OE
-1.61 -1.95 | -2.62 0.0000 -5.79 1st difference
-1.61 -1.95 | -2.62 0.5138 -0.45 Level
-1.61. | -1.95 | -2.62 0.01 -2.61 1st difference PL
-1.61 -1.95 | -2.62 0.0060 .' -11.67 2nddifference
-1.61 -1.95 | -2.62 0.0000 -11.92 Level
- - TFP
-1.61 -1.95 | -2.62 0.0051 -2.87 1st difference
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( none ,TR=450>239) , (At 4 cua ) Goall Lagll (e LS
most]1,TR=334>197) , (At most2 ,TR=238>159) , (At most3 ,
Ay 5ina (5 i i Ay TR=168>125) , ( At most4 , TR=113>95)
(none ,p = 0.0000<0.05 ),(At mostl,p = 0.0000<0.05 <u= %°

),(At most2,p=0.000<0.05) , (At most3 , p=0.000<0.05) , ( At
most4 , p=0.0016<0.05 )

Max-Eigen Statistic ekl 1512 Lol las) il @yl WS
A Legl i) Aplas Aead) dadl oY @l ) L) Ao
(none } Cua ¢ Adgaall daill e 81 Max-Eigen Statistic selasl
, Max =115>64) , (At mostl, Max =95>58) , (At most2 , Max
=70>52) , (At most3 , Max =54>46) , ( At most4 , Max
( none .p=0.0000<0.05 ) } Cus %0 4y gira g gl dic { =48>40 )
, (At most 1,p=0.0000<0.05) , (At most2 , p=0.0003<0.05) ,
L{ (At most3 , p=0.0054<0.05) , ( At most4 , p=0.0046<0.05 )
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Sample (adjusted): 1972 2013

Included observations: 42 after adjustments

Trend assumption: Linear deterministic trend

Series: TFP DEF DS EE FDI GDPR INF LIQ OE PL
| 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 * 0.936269 450.0332 239.2354 0.0000
Atmost | * 0.898289 334.4034 197.3709 0.0000
At most 2 * 0.811237 238.4072 159.5297 0.0000
At most 3 * 0.726433 168.3821 125.6154 0.0000
At most 4 * 0.684120 113.9413 95.75366 0.0016
At most 5 0.434004 65.54085 69.81889 0.1046
At most 6 0.397331 41.63575 47.85613 0.1692
At most 7 0.270659 20.36751 29.79707 0.3982
At most 8 0.154262 7.111717 15.49471 0.5647
At most 9 0.001779 0.074802 3.841466 0.7845

Trace test indicates 5 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s)| Eigenvalue Statistic Critical Value Prob.**
None * 0.936269 115.6298 64.50472 0.0000
Atmost 1 * 0.898289 95.99623 58.43354 0.0000
_Atmost 2 * 0.811237 70.02510 52.36261 0.0003
At most 3 * 0.726433 54.44073 46.23142 0.0054
At most 4 * 0.684120 48.40047 40.07757 0.0046
At most 5 0.434004 23.90509 33.87687 0.4625
At most 6 0.397331 21.26824 27.58434 0.2603
At most 7 0.270659 13.25579 21.13162 0.4290
At most 8 0.154262 7.036915 14.26460 0.4848
At most 9 0.001779 0.074802 3.841466 0.7845

* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
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Dependent Variable: TFP

Method: Fully Modified Least Squares (FMOLS)

Sample (adjusted): 1971 2013

Included observations: 43 after adjustments

Cointegrating equation deterministics: C

Long-run covariance estimate (Bartlett kernel, Newey-West fixed
lbandwidth = 4.0000)

[Variable Coefficient |Std. Error |t-Statistic |Prob.
IDEF 0.001551 0.010956 0.141604  [0.8883
DS -0.312578 [0.030573  |-10.22414 10.0000
EE -0.658440 [0.117336 |-5.611591 [0.0000
IFDI -0.085494 [0.022197 |-3.851523 10.0005
GDPR -0.029433 [0.015736 |-1.870459 |0.0703
INF -0.012389 [0.008412 |-1.472658 [0.1503
LIQ 0.061712 10.005595 }11.03069  10.0000
OE -0.866611 (0.467683 |-1.852987 [0.0728
IPL. -0.025562 [0.007517 |-3.400543 ]0.0018
C 4418532 [0.624447 17.075918  0.0000
R-squared 0.939970 |Mean dependent var 3.053459
Adjusted R-squared | 0.923598 | S.D. dependent var 1.054389
S.E. of regression 0.291442 | Sum squared resid 2.802972
Long-run variance 0.058958

Lanadll Aalall (giall Clagyal diph Hasiulyy (£) o8 deaadl DA e
DEF DS EE FDI GDPR ) &bl cilyiia il i Caags (FMOLS)
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Dependent Variable: TFP ‘

Method: Fully Modified Least Squares (FMOLS)

Sample (adjusted): 1971 2013

Included observations: 43 after adjustments

Cointegrating equation deterministics: C

Long-run covariance estimate (Bartlett kernel, Newey-West fixed
bandwidth = 4.0000)

Variable Coef?men Std. Error | t-Statistic Prob.
DS -0.301695| 0.034997 [ -8.620581 | 0.0000
EE -0.691252| 0.147686 | -4.680552 | 0.0000
FDI -0.135107| 0.024467 | -5.521901 | 0.0000
LIQ 0.059581 | 0.005695 | 10.46203 | 0.0000
PL -0.017462| 0.007429 [ -2.350576 [ 0.0242
C 3.821313 | 0.751827 | 5.082705 | 0.0000
R-squared 0.918020| Mean dependent var | 3.053459
Adjusted R-squared | 0.906941 S.D. dependent var 1.054389
S.E. of regression | 0.321647 Sum squared resid 3.827900
Long-run variance | 0.098213

—1 ) adlivg §)aaall Slaslaall af o085 A3l (g
S oh D (DS) ol s Jlea) il 3y3all dalaall Laf 0l @
o iy (%0 (ggima vic ) Lilan) Lsinas Wl oIS oaall 2as (Mo
ol e sl dele  dad caly . (P<0/05)
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onll daxh Jlea) b 4gia ogale Wlaie 5ol JS of 6l (-0.301)
Qsade +,¥ sai e (TFP) 2y debse dpalil] dase el ) 5258

Al lidagd e BB Al o3y . Jaa¥) Sadll aill & g 4

) (EE) adaill Jo aladl Gyl el 3)08al) Addeall dad 505 LS @
sie ) Lilaa) Ysinas Wha oS (EE) aaill e oladl Gyt 3 o
adadll e aladl GUEYH Jalee Lo cialys .(P<0/05) Cus (%0 (s5ime
So Hlall Byl b oaga gale Woliie 52l S o sl (-0.691)
5 Jliey (TFP) W) dalse dali) dase pall ) (5355 paladl
go alaD Aagill oda . MaaY) laall milll &5 (g 4gin Godde <14
ol ade ) e el i (Sayy Al g S Ahll Cilpuiajd
ME JSa B b lSadly daadl Gsn Clalial pe adadll Gilajie
Al Y s

w8 (FDI) 53ball Lpad) bl i 55l Ldadl ad Ui @
lsinas W S (FDI) pabad) Ll cblanayt B of M pi
delas Gud ciilyy (P<O/05) oY iy (%0 (ssims 3 ) Liliaa]
agin Gsale Wylaie 52l IS of st (=0.135) 5palall Zasa¥) Gyl
Jalge Aali) dasa 0ab ) 35 3l Luad) chlaayl 4
ad) il 3 ey Ags ggle +VE a3 e (TFP) zly!
gyl pe SISy Auhall il jh pe plaT Liad Aaiil o2ag . e}
sl 115 o 5580l ApiaY) CHLEAY) paa oF (5235 i) o2a,
cleay) adll aalil 8 et il u,s..x Ledagy (53l

o Y aE e (LIQ) Adad) Uspall il 505l daleall 4o Ui @
(inne 3ie ) Lilas) Yginey Wlad) oS (LIQ)  Zbaal) ppdt
(0.059) sl Wgpdl Jalaa dad iy . (P<0/05) ¥ &llyy (%0
Bl o)) a5 Adadl Ul 8 ata gale Wyliia saly IS of o
A Oag A gale 001 gad ke (TFP) i) dalse Ll Jesa
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e ISy Auhall laajh pe BT Aaill o2ay . JleaY! Aol pilil
et iy gl il Lubult Adlad LY jais Al oy dgykaill
clea¥ adl il @ cag TFP e

salall g Uil ) adiall adll Gla¥) il sl Added)) dad Ul @
oalall g il ) skl sl oLyt A G Y el e (PL)
(P<0/05) ¢ iy (%0 5ime aic) Ll Lisinas Wl ¢S (PL)
(-0.017) Laladl g Uaill Y pdiall Jaall L) Jalas daf cuilyy
glhaill Y adiddl Jadll lail (8 aa (ale Wylaia 52l JS o o
a3 ke (TFP) zy) dabse i) dase pall ) 355 paldd)
Lol daill oday . Jlaa) ol a3lill 3 as asin oo o0 Y
glhaill ok ade (N el Aol oday Al Cluap ge ol
e pre Jly (ala® sl G0 G pged S Al )
celai®y saill 333 b pelald) ¢ Uadll axiall Jaall oLy

il af 055 Letie 45f ) i oyl aall 50l Adad) Zef UF @
S5 Cagms (TFP) iy dabse 4l dase i Liall (55l Aiaadl
(P<0/05) oY elliy (%0 (ssime 3io ) Lilian] Hygina oy 3.82

106 Aagal) 3,080 Alall 22,
o TFP =-0.301695260651*DS - 0.691251714004*EE -

0.135106759689*FDI + 0.0595813357709*LIQ -
0.0174621739343*PL + 3.8213134062

ol lgle Quanid) dill) il 4 48N ey Ly
Jana (b caaad A cbill e %4V,A sad il Ul <)
e of o] R2=91.8% 4ed ils cus (TFP) zy) Jalse dpaliy
Uil clysiadl S Lo 350 %VA pudi o )0l elliag 3l
o8l ) aagiy zisal (8 Ja5 o @il delie () g %ALY AUl
Zasadl Lpbll giuall Glajell Al Jhaaiu¥ by ¢ gy (Aladall
Ol ol diphll o2 DA e lgle duaaid) il ol (FMOLS)
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L LYY A il @b Ju L say (P>0.05) 5 i@ Jlaw
(") A dsea
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Sample: 1970 2013
Included observations: 43

Autocorrelation  Partial Correlation AC PAC Q-Sta...Prob...
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1 G
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[l 2
LI |
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1 O
I

13

1-0.17..-0.17... 1.4226 0.233
2 0.201 0.176 3.3296 0.189
3-0.14...-0.09... 4.3334 0.228
4 0.058-0.01... 44992 0.343
5-0.18...-0.14... 6.2312 0.284
6 0.322 0.285 11.654 0.070
7-0.14...-0.02... 12.724 0.079
8 0.042-0.12... 12.820 0.118
9-0.10...-0.04... 13.482 0.142
1... 0.004-0.02... 13.483 0.198
1...-0.22...-0.15... 16.490 0.124
1... 0.121-0.03... 17.411 0.135
1...-0.11...-0.02... 18.276 0.147
1... 0.229 0.221 21.768 0.084
1...-0.00... 0.086 21.771 0.114
1
1
1
1
2

£
r

[
o

Hﬂm

=0
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... 0.000-0.13... 21.771 0.151
..-0.11...-0.02... 22.772 0.157
...~0.00...-0.04... 22.772 0.199
...=0.07...-0.01... 23.202 0.229

. 0.049-0.12... 23.403 0.269

o
1
i
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*Probabilitieé may not be valid for this equation specification.
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#

(°) & s

Jarque-Bera Lol xil

Series: Residuals
Sample 1971 2013

Observations 43

Mean -0.042922
Median -0.007201
Maximum 0.719167
Minimum -0.730326

Std. Dev. 0.298755
Skewness -0.110203
Kurtosis 3.102964

Jarque-Bera 0.106032
Probability  0.948365

B Z L) Al ypag pie e GRad @il

Variance Inflation Factors
Sample: 1970 2013
Included observations: 43
Coefficient Uncentered Centered
Variable Variance VIF VIF
DEF 0.000120 8.798748 2.178732
DS 0.000935 14.98532 3.643356
EE 0.013768 213.5580 1.738510
FDI 0.000493 4.179119 2.039935
GDPR 0.000248 6.198708 1.494090
INF 7.08E-05 7.434745 1.766994
LIQ 3.13E-05 141.0683 7.364784
OE 0.218727 46.61344 2.329394
PL 5.65E-05 47.98721 7.150072
C 0.389933 284.3912 NA
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On hall Zzlad) Ase dgay pde il (V) o) dsaadl e
Vo Aaf e Ji i) Giliic aaead VIF dad of Cus z3gall cilysiia
)z dgaill il e eV oSas 4ilh &3 s
Lu)al) cilagiy gl

A Aasialy Z Y deloe 4l Jeae oy Auhall o3 Cull

dalse Lalll) Jese Glaaas glady Yo¥¥= 14Ve 55l Gugdlagy @sS
Lal) Jaae e il ol cbie sae pladl duhall culi zy)
¢ alall iad) LI e IS A cbial dlli iy Y dalse
Jiae el g Uil johii . gyladll 2l cadadll o olall Y Jes
Ul Adadl) Ugpudl Lpusi ¢ Galdl) gl Y pdidll (aall LY
¢ gasil Jaall Jla) oo LS gl ded Jlea) ¢ (Jlaa¥l el
L ¢ aall ) Jea) sad Jane Cilydie p2355y JSH SLaBY) )il
cadzill Jarag ¢ AlaaYl Aaall mstll ) (olall ciluall u;su o ac

ssimad)l o il b (b saagll Dbl HLas) DA e
Lsina pie (i ADIA Gag Cmailasad @l jisall JLlSH sl ehal o3 121 1(1)
Do a5a N ¢ Y dilse Lalil Jasay Do & Clpaiall Gan
Clle Gy Y debe 2al) dese on da¥ sk e LSS
oe e Jeanidl)  ulus = Guilasa laa) mSl colal aE Ll
Al Zpza il Jgaly paall Apmh by ) o Eviews 9 zalin Slajia
el oY llyy Auball cilyiie o (ke ) Galiie ol ODle 35a ]
o Adsaall La@l e ST Trace Statistic ) dglasy dswadl
oy Al Cibie Gn IV e RIS GlBle pud 35a oo il
Max-Eigen Statistic oaaall 452 Lol lad) a8 @Sl 8, TFP
A el Hlas) Aflasy Liead) Ledl oY ollyy B L) &
Agd dsaalt 4aill e St Max-Eigen Statistic elaall
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