dlao

dnlnidyl Olwluwlg d_Loiil

2016 gugs (ISSN-1561-0411)

o8 GaLnidll goidti,8 ddycoll alnidl i
-GJaoll alnisll

el §ow iivgo ¢ JolAUl olalail
A0l jigaglall pugog dyageudl

Hahillg &igadl Lo Joluisi (Ul 6 laii i
@il e

: JJ8i dealjo
kil 8jlall :éwyc)l Guodll Juy8j

Jaall Guediil Jolivl goid ducloialg
2015 QLI

(2) 22l - (18) alaoll

2020 glawn

Hhollageuw

B9d il

Al ycllaacoll

FE
i
JE
: =
 E
6=

il aa =l - pite Golill ala o
2016 gias



A * g - 1o~ 4 NEIRVS Y
AA“JLAJX, ul_\»L‘Q_\MJ'g 4.3.04.-." G\JA.Q el egb 3 pogall ary eyl Y] L};Lw Lolad¥l cleledls Lol LLak plazaYl @

A9l g Aa BV L)l
gl YL G iUy ladly SN mils s @8,all 8 505 Ay &30l dles 3305 @
CagSIh dadadill (o3 pall dgall (o jbial Al A oy il sVl cratelly il o ol ele Sl Gl @
2016 gdsy — SWI sl = pie el Al
- 1yl | Al gd
Clurbuad! g draddd! LiLads @igd dagiu ruad daSne Al SV d el ey ) iy S sl oy iy gl s
A pall HLadY) 2 Aaalai@Y) jodep@api.org kw :dl>eell
Ay LA | Al e i 5 o 5 05 3 Ay (bl ol i) koY) oyl o1 252
- : 6 A Slyes ol w¥leee 3 i) Ledie ol dde 3
el Ol sl p3l— HN‘MJ LS el il g My ol g 53Lall Lgd s cimins S 5l ooy 2ol Syl 31,¥1 0.3
sl el e i e Bl olets o, Sl e desdan el Mg gl 0555 O bjitys cclomin iall Lo )lally oSl darl o a5 Y
(WP S S Jodl Cadallloe i ey O ﬁ)ﬂ@)g\l\g\#\O,«U:..a\}aﬂ,:sjc.)}\j@5&95(Double8paced))k.~ql=>‘aC»(A4)Lpﬁ 8.5x11
. ; S _ala 2e ; . 1 Sy Lo gy 39
g A ) = ! G DA oy bl 5 e a8 31 gy OISy 5 pomtoin laalidl 0555 4
sl A i i S e o M el il L 5, o IS 100 5 55 o o Ll oLl 3, 5
sl kil 3 et - ww;& colaslll Laaasize = Mome (3 Lasilll
Aol i ol g oV g ode Jy s SWIy il pByls Al 41 Olyie S5 e Uis 885 o asilyy dhes Loz 4ol Sl 5 6
) SESEO
sl o3 3 Vol 5 G el Al o o5 e g 2STo gy U (37
b (31 Ol pL Ao o5 American Economic Review laod &g sl 2 oldl o 35531y b8V 525 Ol ey 8
B LaY] el Al Al — el o i e el M 0SS O wom s (http:/www.aeaweb.org/sample_references.pdf) ol JZJ'U‘{
Laasll ol gl Bl e 3 L
o551 13059 sinall — 5834 L. o ) 5eb e Jdell ﬁfﬁ Ll diiall Jaul & olsel g5 9
(965) 24842935 S5 — (965) 24843130 - 24844061 O 5als ALY jalall b sy SV Jyladl 55510
jodep@apiorgkw g,V &y I - Microsoft Word =t » e & el G 11

D] )0 (o el IO o Oty R Sl 0 12
oo ol S adlly oSl ity Ul gy ¢ pegnsbl alall oSomil) Aol @ el S s 13
PSRl S 3935 ] )5 ey Of eS8
Al ey A8 8Bl gn e Il (55T ST B e s 50le] oy clmald ke p2ll ol ey 14
s dell S Al s Zery e 50l ¥y deslS e s Al 3 asyll LY e 15
4By oo Alis oo e L BLSNL B gll 4 25 (N sl o B gl 85,501 L) Jou 516
.8 gl



i 2l Q\ifoJ.\

S all LB 2 (SLalBN | gait! 2 AB pall slaidl y3
7 Aema Olgs

-5 Y 92 91! 5509 A3 gaud ! g g i 30 (o Jo LS| Dol Lo
45 dall 39w
JoLidt gaill diolaio¥ig Aslai®Y 5,01 + A sal) Acal! 37 Aani e

22015 AL ¥ | (Ladit

79 dadainill 3 pall dgall



ddall Ao LD

w\mwwu\uxw@uuw?&mw@au\w@,ﬂ\@\w
Lala®Y) Lliadll e laae <5l dday Gl ) B aael) Gaad dua cdalas ) cluludl

- SV ool (B Ay jall daiill 5 8 daal je ) A8La ¥ 4 seilll

Muk@.\;.}\d&\wmﬁ‘)yﬁdﬂ\d@m‘
Qi sh ol paill e 38 al) sl 5l ) Aulal) Can um g mall 2laBiY)
o A sana aladiuly Gl ((1980-2014) Ade il @) JSA g mall SlaBYl 4 oY
L_\M}\Jﬁj ds.wmu\}u&ﬁ)ﬂ\dw\ﬁmh\ﬁ\m‘)ﬁ“ubﬂ\u.:;).uuu_ﬂ\‘_a\)u}l\
sl 5 sl alaills IS8V 5 sl QN Gl (e UK (s sima s consa il 25 s il
LAl Ay e

)HJA}MJ)MM ag.m‘)!\ d}..u)u}auud.a\s.ﬂ\ u\.ﬂ;ﬂ» d)\.um ‘uu\u)}\ Lﬂ\
MJM\Wy\dy)u}Adth\Jéé\uA@} JJL\&\JWJ\JQ\L)A<(§JJAY‘)PJ‘J”
).u}au.ud‘).\m&\s.\h}\u\S\A\J\uﬂ\dy\;wwMaM‘)deu\u)\ﬂt}}m\b_j
Rl 80l o 1axiY Aty il 885511 iy« oSoa ) iy 5] e s A3 pand) a5
.@u\@umﬂ\ & Vil aay Cim 03 smad) agsY) d}uuusopws,mweudm,

8l s il e slail) 5 &gl e Jais il s laill i1y o) ey 20U 48, 511 8
LY ) 5l dadiia J 5o (& Asd) 5 Hladl] e Al Al ol shal) (y 83l gy oo
o sl il 5 85,2010 ) 2000 (e 5l JSA dali 4153 60 & il il 5 dyaiil]
&@U\u@sﬂ\c%\m&dﬂ\uaﬁuchmd\ﬁu\ﬁ\‘;odb_)&@U\@M\ub}laﬂ\
daad) ah JlE )

A pa) gl ol 55 g Jadadill s yad) agall alac) e il g s daal e L
%A\UHM 2 s« G )\M\J\ M\ dﬂu\fﬂmmw) Apslat¥) 5150V
Gn ol i & Ciagll 3 sl m}n Jsal Telan ¥l AlamY) duaill (WL
csall Gailad Eun e sl ) ooal) elaa ¥y salaBY) g ) J 51 andll (80 ¢ e
sall” GBI ) 8L el Vs 1o o YDA S cade @)1\ palasy) & YSER Y
m}l\j e laaa ¥l g dalasdV) alubudl ‘mhu;‘w} Lolad V) Apaiill oS il Jalid)
¢ Ll Jalall paill s Aalal) il ll 5 il (et Aaaliy g i) gl 5 ¢ ARt e 330)
S )al) ddkail) 8 mLu;Y\J Lalaiy) cbaadl) dadlal wm JaaS

el Al sal o welly Al o) )Ts i gmy Liaia s 38 2aall agy 066 o)) Jali Sliall 4

G okl s il e Tabasill el seel) Gum i s e 4nil G ) b uaSsa ¢ cpaigll

Ssmall (B35 G el ol A lasi V) @lubud) s Gl dlaa (& ol Lasil) Glaalad) aes
sl el agal) 1) e Gl 5 il e 6T e i Alal) G5 i)

poadll



43.7 (2016) - AL Skal) - i (ol Alad) (A3 LaiBYI Olwbeudly Ageill Ame
dadasilt 3 pall dgalf

S all LB 2 (S Laid¥W | gaill L A pall slalidl )i
*MQL&_@:

aile

& bl aLaBY) 3 Ja V) sl golaBY) el e b all sl i1 uld ) Al ) o3a Caags
Cilsall e e Al @ i3l (e de same aladiuly @lld s ¢(2014-1980) e ) 5wl JM&
U9 5 sine s com sa il 2 sm g il camia o 08 5 Alise <l e 48 yal) 0L Y ApunlY) day ,Y)
Al 13 sa 55 RIS DY) e g 515 galaBY) pUaill 5 ¢ SISV 5 s 8l JU l ) G
Ay il i) LY SE5e s SYLaIY s e slall ba o) S50 Al Al 5 sina s
sall Jaxa 1) KET 48 5al) alai) 35 (ga 4a3 Ay 0o 35 5 «ndl yan A Hlid) e
&5 s Y Jal sal LIS Ln S ala 33na o4 48 pal) alaii] ol Al jall (aliins 5 L sl )

- s2laBY) gail)

The Impact of Knowledge Economy on Economic Growth in
Egyptian Economy

Gehan Mohamed

Abstract

The purpose of this study is to investigate the impact of knowledge economy (KE) on long-term
economic growth in the Egyptian economy for the period (1980-2014), by using a group of indicators,
each of them represents one aspect of the four main aspects of knowledge economy as independent
variables. The results shows that human capital, innovation and Economic and Institutional Regime
(EIR) have positive and significant effects on total factor productivity (TEP), but (ICT) infrastructure
and FDI have negative and significant effects. Moreover, the Granger-causality test shows that there
is a causal relationship from the knowledge economy index (KEI) to the rate of economic growth.
The study concludes that the knowledge economy is an important determinant of (TFP) and hence

economic growth.
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Integration Vectors Between Saudi Stock MarketIndex
and the American Dow Jones

Saud Al-Mutair
Abstract

The Research aims to study the behavior of Saudi’s stock price index (TASI) after the start of international
financial crises compared with period before the crises. To achieve the goal of the study, the cointegration
between (TASI) and Dow Jones (DJIA) for the two periods was implemented. The causality between DJIA
and TASI was investigated for the two periods. The study used monthly data for the periods from 01/1999to
03/2014 toinclude the time period before international financial crises and after. The study was supported by
daily data from 1/08/2007 to8/15/2008 for the period before the crises which followed bydaily data from
9/02/2008t012/31/2010 for the period through the international financial crises. The cointegration,Granger
Causality and VECM were implemented to test and to determine the long run equilibrium relationship
and the direction of the causality among variables.The cointegration test indicates no existence of long run
equilibrium among variables except for the period after the beginning of international financial crises. The
result of cointegration, the Granger Causality and VECM in the period after the beginning of international
financial crises indicates that TASI is influenced directly by DJIA. The implication of the study indicates
weak opportunities to achieve the benefits of diversification through investment in the American’s stock
market. The result of daily data reinforce monthly data confirming positive causality running from DJIAto
TASI only through the time period of international financial crises.As a result of this study the effect of DJTA
on the index of the stock market of Saudi Arabia has reduced the market efficiency of Saudi Arabia.
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Al sl o] Gua anle @8 @ld cud @bl o) e (Jarque—Bera) laal
e dy i 5l ) jha g 5l (Jarque-Bera) ad J<I daaliall
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5_idll 4 g il (2013 )Al-Fawzan) aasiul sy . Jalal) il JSELY) (e g 3
_WiaY (Johansen ~ Juselius) dsmgia aladinly &ll3 5 (to 04/12/2011 05/03/2009)
CApaalall G gV G A8al) Aads 48 jra s pasil a8l dpd] Hladl s il Jal<all
A yall alal) (31 ) G JaVVAL s d8dle (50 5m 5 p2e e @l i) JalSall il s i
A oY) w5l &y leiinY) Aaial) jlalia (mid eiul) coliivg GlIA dag
I 5 L) e 3e e Jlea) I <y a8 ) &5 Gady Lo L L ) g
LW LY 558 e ann @lily o e peaiilin jall s3a o) Cun . (3 su) Sl oy
L) U8 Ladal) Gleu¥) G delll Al 3 okan o dulall odgd (Sa ol ALl
Lal . Sl YSIA Ladal) (3 gue ) JalSS (e o &L 6l ya) ey JEIL 5 4lal) 490
2l e ded Gl e Gaddel) a@ (Al Tuwajri sKalyanaraman, 2014) 4u s
SlaiYl s il Hlen) Jdige calad LIS Gl it uad deadis 2013 5 s ) 1994
ol (e V) ) g0yl pdise s Tadil) Hlews) 5 i ual) a0 sl (e 5 o lall
Al Al Caald 5 L pail) Gl 5 (50 smadl agus V) (3 s e Gn sl AL sha A3l e
e 53850 400 ) agu¥) (3 g Hd5e s LI @)yl o Ja V) AL sl A8 55 g )
Loslis s Al Ll A (SoaY s 520l 5850 lae TAST e el juil) s Lals

.TASI e

Bk gl i Oy 19 Aecdiniud ) SLLed & Lasl
Aot ) OBt

oa (2014 /3 111999 [15a) 5l dudile 5] &y et il Al pall Caarsin
o5 QIS L asa Loy (2008 (elac) J8) Abladl W) e 5Y) 8 Les ) Jads o) Ja)
Allal) AW 2aY) J8 sl Jial2008/8/15 ) 2007/1/8 (e dse s il alasiu
A3 058 5l JAal2010/12/31 1 2008/9/2 (e dsa g alils aladin 5 SIS
BN 5 A3 yand] agas ) (3 s s Aaldll lild) e J peanl) 55 sidlal) 40U
oAl S sl el a5 (J515) %o smadl ZIW) 5 pud) (yn e sl 5 s el
Gl iy SV gl e e Jemall 5 38 Sisa I de by Ll L g3 e
sV ) (3 piaal iy IV a8 ISy G o) il (S Gl V) 1l
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S gl Hla L) Lo

SRV (S8 S Rd) LAY, & 58l JelSH) 23 508 Jias endl U
Sl g 5S (pe ST A 31 Judlad) (and (e Y ¢Adlaas cld Al yal) 4 deasill
G waal) Ay ey LS )8 aam an daie J) Judlal) e 8 AL e Bl
28 4y .(Stock and Watson, 1989) 5 (Nelson and Polsser, 1982) <l yall
Augmented Dick-Fuller ) ADFaul) jl g Qs Hladl aladinly  ssin dul Al

PPPhillips (Peron) i) s (test
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Gsandl 5 (S (sl (5 hige G Bl Y dalas 1(2) J5asl)

doy¥l aey DJIA | do;%1 Jos DJTA | 5580 Jols J3s DIJTA
045 8,adl Jols JMsTASI
0.17 | 3,50l JolsMs*DTASI

042 dey¥l Jos TASI

0.014 aey¥l S8 *DTASI

0.88 dey¥l aey TASI
0.66 doy¥l +2,*DTASI

J s Gl D ek

e 5 A03 graal) agu ¥l (5 g s G Bl )Y dalas 253 (2) Jsasdl DM (1
(0.88) (s siaadls B,V alasinly o) pus Adlal) Ao HY) (31 amy lan L6 sl 335 slall
Ly pania s (0.42) o sl Wonam Tl 5 Y1 1S I3 U (S5 ¢ (0.66) J5Y) Gl )
¢uCorrelation Coefficient Lali ;¥ dalae Gluas 21 4lal) 4 .(0.014) J5Y) Al
O o Aol t HWA] IMA e 4y sial) Hlad) 235 Adlad) 40U A 3V & Vi) J8 (48 s
F Y G Ly pamia s (5 53l 0.42 58 A HY) & Vi) U (b sl o Lol 5V alea
Cas + bt Clrmnm 431 W) Lin o 1S ()5 (5 sl ol pud) (i L Y1 e ) i 130
tolad) aasiul ¢ ol pul) (& e ADle a5 oa dag Ll )Y dalas Aed Hlas] )
O or # 0 Cus Aol A 6l Jilde A1 =0 o (WA aaall A 8 L a3l g
6 sinse die Al gaall te SS) (t= 4.91) 4 da ) 108 die dwial) dlas V) t ded
OB 4y skl iy L Abadl A il J sy aaall A 8 (b ) Wiy 4y gial) (e BUL 5
ik 0.66 5 (5 siudly 0.88 52 Allad) LW & 5V & Vi) dia (4 sud) o Tl )Y Jalea
Ailas V) tiad 0¥ iy Ly L se ool sud) o Bl dalee ol in V385 J5Y)
o BUL 5 (5 s die A paall toe K S (t= 15.02) 4a 4 )2 68 die duaall
Ala o laalie Ao I J gea sl 5 Abal) dpia a8l J 5 5 ) dpm 8 () Uiy ¢4 gial)
Y Lyl ) el o) Cum - Al lall AU R 31 g Vi) g gudd) (5 585 o 5a Dalii )
e GaliSiul s salll w Al ola] dapds @ll3S 5 Ja V) Al sl 283 J sa B J 5
s - oA A e Al olail dapla o (el AN dga e G gud) G Jall
21988 U A yall 5 il oy a5l JalSal) alamdl Jaal (1) JSa11 3 ane 1) O34
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Augmented Dickey-Fuller and Phillips—Perron test s _u (ulé 5 18 Sa Hls) :(3) Jsaa

statistic Augmented

Phillips-Perron test statistic Augmented Dickey-Fuller test statistic
First difference Level with First difference with Level with Variable
with Constant Constant Constant Constant, PR
Jo¥! §,adl jluis-! ol )L (&hoL8) Jo¥1 gyadl Luzs! ol )L
(ghols) (gbol3) (p3)
*.11.35321 -1.862438 *-11.01612 -2.043983 TASI
(0.0000) (0.3495) (0.0000) (0.7654) dpgis by
*-12.25669 -1.324320 *-12.20769 -0.964503 DIJIA
(0.0000) (0.6180) (0.0000) (0.7654) dpgis by
-17.47160 -1.693977 -17.23608 -1.603153 TASI
(0.0000) (0.4336) (0.0000) (0.4801) dogy wibily
-21.95273* -1.503877 -21.93787* -1.045190 DIJIA
(0.0000) (0.5308) (0.0000) (0.7379) deogy eibilyy

.Prob .allaa Yl iad JI i ) 891 o il idiadhe

c % 1 \a 508 A1Y) (5 giua die paall duia 5 i ) Jiad *

Asa ) 514 el LI o) gas ) 5aill Lalal) L) () B3 (3) Jsasll e
@,(;h;\)gm@uéi)djyxgﬁ\mg e LS 5 giad) dl dic 3 e e
<l sal) JS elld 5 (PP) ¢ 5om —oalid 51 5 ADF)) s ) 5l 8 = (Son Sl e (S
(1) (e ALl ) 3l (418 SUALy L% 1 la 28 A1Ya (5 sise die Al 5ol & s e
S T oIS HLS ¢ Lucolsn

Z3sa i e o 64 (Johansen—Juselius) 4agill oy & il JalSil) ladl
e P sy o i (Model, VAR)Vector Autoregressive _lasi¥) aaia
) sadl) o Lgilalan DS (Sary K a ol g 11 laai ) asie bl il

Ve =A1Yer+ -+ ApYep + X+ & (3)
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A Aalal) o Ll (ADF) Llas) adia

b
Ax, —co< o<, X o< AX £

t 1+ Xeq + ; 3 t—i T E¢ (1)
Gliblal) sae Jidy cylill asllay 5 JsV G A WA ¢ g e pail) Jiad X us
¢S sal)l Wadll dgan Jigy L I Bla,Y) (e aliall WIS la,las) cay
aad) Gl Ll s i) (85 e e AL o) iny (100, = OH ) geal) (il
die 5 . 1(0) ¢ stua A Al (pe ALalSia 5 (5 sinad) 5 s Alududl ()} ingd (s0c, = OH )

38 5 J W) Gl saa ) Has Hladl el pa Y Galll Jihy el (o jall J 5

Aold) s e oi 31 ( (Phillips Peron s sed ,aV) ey Ll
: s tall Sila L ARk aladiul &)

AYy = Mo + M1 Y4 + E¢ (2)

Lel ¢ () il stone (b i 511 AL ) sl pae ot 152 Y) 1ag) paall dpm i

i A 311 ALl ) i) GUE) Jad s (1< 0) Aa 30 Aludad) ) i) e b

o5 (3) Jsaally Al dad 5 4 sime I3 058 Gy dalaall £l e J uaall

G il HUERY Aa all Aadl) (pe Ji & gl (1) Aad 0 o il Jaig cuolia ) i
(ALl adl) ala2iy)
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Johansen — Juselius (b ) sa = suila sal & sl JalSil) 5la)(4) b J gas

dl il Las il ¥ LSt | paslf deisys Aoyl By2all
ddleis¥l | seolaellpell | ddless¥ Trace | Hypothesizd
p-values | Max-Eigen | p-values | Statistic | No. of CE(s)
Statistic
0.3608 6.455653 0.3608 9.049651 None TASIDJIA yu 8,540 JolS
0.1073 2.593999 0.1073 2593999 | At most 1 (drgd sl (
0736 5065386 0.5171 7.528431 None sDITA po dullell doy¥l Jud Lo
0.1166 2.463045 0.1166 2463045 | At most 1 (d2rg0 =ity TASI
0.0754% 13.11243 0.0912% | 13.71053 None Losses Log dallell doy¥l 3>
0.4393 0.598098 0.4393 0598098 | At most 1 (42r¢-8 UL TAST GDJTA o,
0.8026 4.504415 VI 0,47V ¥ None sDITA po dutlell doy¥l Jub Lo
0.3384 41174 L FPAS . A1114A At most 1 (d0gs wibily) TASI
oo SN f.rgaar e AR 26.30561 None (oas Lag dllell dajXl JOLs
0.0147+* 5.955696 00147%% | 5955696 | Atmost1 | (dsass =ity TASI (3 DJIA ou

£9610 & sina (5 siusa dic adall Auia i by I i ¥

<9653 yina (5 siasa N adall duin i b I s FH

& pal) Jalsill ) ani (4) Jsaal) laca o Al & isl) JalKil) 55 IS (e

(5 sinsn die Ginia e DJTA) 353 51l d3a 5 (TAST) G0 yad) pgus Y1 G pms siie co
AW A Y G gan amy g L) g Jad 5 _sal) i Gua Aul Al Jaa s il JolK1 9% 10 4 gixa
i Lea el 4a 31 U8 L s il DJTA 5 TAST o il JalSill iy S 40}
Ka (s Ay it Al @bl Ca o jide JalS ) 2 o Y L) 43V U8
Loy Allad) AW e 3Y) & gan day 40 i) aguW) (5 g ise o gl Aanda i Adaadla
LY Egan die bl 9 10 A siea (5 sie dic (3inie @il JalSil) o] Gus e
Sl s« Max—eigenvalue test calaall 5 jaal) dall ladV 188 5 Loz Loy dallad) 40U
S yual) JalKal) o)) Gus daa gl calilad) @3 <50 g T'race Statistic test. i) Ly e
OSay L3 138 5+ (s edd) Jaal ) (ge (5 ) e sal) da) 1) 96 5 AV (5 siie i (Biaia
lS 5l Laslia craeal s K5V 2y k5 35 0 ymadl pge¥) G pud 5330 &gl () £ g g5
s Sy OIS S50V pgm¥) B o) 3 e iins e IS8 Sisa 5l e
i s (0 B e HY1 s ey L) Al Lad) Al A 3Y) g Yl O s sad) g ¥) G gud
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Jidi €5 ) pall e )il o d Ji X 5 5l e ) il Cilgaia Jisiy, Gua
0sSH (3) aladl LS sale) (Kars - il pial) lad Y ilgaia

r—1
Ay, = Iy,_4 + Z G Ay,._; + X, + & (4)
i=1
p P
H:ZAL-—I, F":ZAJ‘
=1 j=i+1

llani Al IT 48 seal) 455 Hlis) e Johansen — Juselius dmgia aaiai

A A ) )y 48 aall) o S8 o) ) pail) sl Cp & s JelSE 0 g 4l

Al e cpuine cpibian] U8 plasil o5 %l o3¢ Gy L (0< T (D) =1 < n)

(trace test) _5Y) slaal La o),la Yl . (Likelihood Ratio, LR) (abaall ulil<a Y

Y)W Gas . ( maximum eigenvalue test, A, ) oalaall 3 Sadl) adl) Hladl
:(5) daleall & 5 (trace test)

Trace = —T In(1—A4;)
2, ®)
O ot Al A sl s ¢ rz il Jalill chlgata dae o o Auedall doa il
abaal) 3 3eall Aadll Hlaal by L (2¢ 0cl =r ua) or = & jual) JalSil) Cilgaic 22e
;A0 Ao laall @8 5 Caj=d(maximum eigenvalue test, A_ )

Amax = —TIn(1 — Ay 41) (6)

e Qﬂ\‘é.a&l:m.ﬂ\izxa_)ﬂ\} cr=4l il Ja Kl chlgatia dae Qi@&%ﬁdﬂ\&*'c‘)ﬂ\j

il il Jal&il) aValaa a8 il 4 J gaall eia sy o r]= @il JalSill culgaia

maximum eigenvalue) alaall 5 jad) daill Hlasl e o (trace test) L5V Hlid) e
- (test
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’ n ©)
ATASL = ¢, + Z oc,; ATASI,_; + Z By ADJIA,; + y,00-1 + By
i=1 i=1
p n
ADJIA; =c;+ ) o« ADJIA .+ ) By ATASL_; + 7, C-1t gt
e

50 Jia (DJTA) Laaidl 5 400 sandl agus¥) (3 s i 50 Jiny (TASI) 08 Bas S

YA Y] i de s Gy 73 pail) 2a (e, ) U] s s alea iy 35 5 5100

228 iy A yall ¢ gam ge b sad) s o shal) Ja W) B sl Alls ) seadl] Ja Y1 4
LASL e bl vl €1 g S (VECM) duagll

- ol Al HLa) il i g (5) Jsanll s
220y Aot YL ) mA LD

Pairwise Granger Causality Tests jai &l duand) 283lal) 53] i35 :(5) Jsaall

Aol | ddless¥ | ddlas¥ F panll dpnyd duioyll Byzall
*ingi,0 | 0.0018 6.54972 TASI ..y ¥ DJIA DITA&TASI oyu 3,580 JolS
dgeae | 0.8190 0.19988 DIJIA oy ¥ TASI
dguaa | 04326 0.84453 TASI oy ¥ DITA | DJTA&TASI o et dop¥l Jod o
dgeae | 0.6942 | 0.36622 DIJIA ¥ TASI
*3ng8,0 | 0.0000 28.9811 TASI s ¥ DJIA | DITA&TASI o aclletl doj¥ asy Lo
deao | 0.7294 [ 0.31715 DIJIA ¥ TASI

TASI g DJIA s Loss;s Log 0¥l 8yid M5 Lad) proseins i< guilis ((6) Jgad!

D(DJIA) D(TASI) Error Correction:
0091748 -0.267775 _ CointEql
(0.07631) (0.12332) (R OTHIN )
[1.20231] [-2.17133]

0.025992 -0.051365 CointEq1
(0.01428) (0.01550) (&gl wbLyndr)

[ 1.81987] [-3.31365]

%1 4 sine (5 sisa die dun by a2l Ao b (o Jiai*

sdali 32w 66

A Hlas ) 1 lwalw

sl g olad) 3 A 5) Al L Al G131 e 8 e ) Apad) ) LEA) Caags
Goppnd) HUAAT Al ) 038 20808 Chgmry Al Al) § g ge bl (g a8 Bl e
zisa ol 2 (Granger, 1988) Lai dl 4wl Hlid) 4(Granger, 1988) Lai il
13 L Hlasl ) Caags (Granger, 1988) Jab il 4w Hlaal L (VECM) Wil moaas
Loy 63all 038 & 55 Led 485e lin (1S 13)5 A yall § gum e Sl sl G A8Sle Wllia 1S
EYalall 22858 @l ) G L 33e 355 520 LAY LA s2gd Al ol

:agul)
p n
TASI, = ¢, + Z o,; TASI,_; + Z By YDJIA,; + &,
= = )
= ]_1
P n 8
D]IAt =CZ+Z ocsz]IAt_i'F BZfTASIf—j_l_th ( )
i=1 j=1

Sl jdse Jiay (DJIA) D)y 200 sraad) agusW) 3o si5e (TASI) Jiey Cua
ool B s Gaasy Y (DJTA) sl o ) s (H 2 B, = 0) Aseal) dyua il . S5 5aY)
(TASI) L) 3 s Gasy (DJTA) of i (H 2 B, # 0) dhad) 4w il 5 (TASI)
e G sise Slo (TASI) Gpogmadl agu¥) Gom si3e S0 Ll Gl iy
Gang Y () Lsall o) J) e (H i B, = 0) &seal) dpa il o) Cum (DJTA) 4S5 e V!
el (81585 Gy (TAST) o s (H 2 B, # 0) Al G i) 5 (DJTA) i) 3 ) s
DSV Ay puaad) IS (Gl A aall 4y suad) T & )lhe ey A8Dall £ 58 il L (DJIA)
G s ADle Al ) ing Vaa s L (H B, = 0) geanl) il (i y aid &) saall (se

AV B i il aal o Cas el

Wasll mamaai z35ai LWl (& (Grangere 1988) sy il dmud) Hladl i
sopillil) plalad) pass e o g3é (VECM)
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e pu Lol L skl da¥) G5V 5 () 450 s 5 &3 grall agusW) (8 g plipe S de s
JaV) ()5 e @llaiV e %5 ol Lin les —0.05 ¢ da sl bl G 5 Cail)
cosr IS ehasd oy o shall

Vector Autoregression yluasi% ol Oi jadds .o

23 pail A lieal ) & ek & al) JalSall Jal€) @ laa) ] dals @lls
L;h]b\m‘ﬁ\j Spurious Regression i) 311 jlasi¥) cuias Jal e VAR lasiV)slas)
¢ pa sadllaa 5 e 5. Misspecification Problems gl sl ssaaille gus JSUia (g ilay
Sl ALSia ey (s sinadl i aiSla e el il lS 13) 43l Sy oulil] SLa@Y) o)
z3sab aladind i g ade 5 LoV o 1Y) 35 illaa VAR £3 sai aladin) (IS it
S TASI cp & sidie JalS5 3 ga g Y unn Aullad) AW e 5Y) 0 5 sidll 5 aelS 5 8l VAR
W15 5 L) dacie) s ¢3 k) e UayY1s S8 A G 5 . o6 SH) ol g5 DJIA
SKY il glall 5lae SIS (FPE) Final prediction error, el sl laa jlas e 4l
sequential plil) Jaall LR Slas ¥l HlidYs . Akaike information criterion
cUayVls il WAy o) Je sulal) el cans ) 88y modified LR test statistic
&y sine A3l 3 5m 5 Y O eal s IS 5 7 ) (e (7) Jisas a5 -32a) g ellas] 5 5n
. 85l SIS JMA TAST 5 DJTA

Vector Autoregression Estimates_lasi¥) slail &) i :(7) J saal)

aLels 5,20TASLA: DITA B: DJTATASTag;¥f .5 Lo by1all
D(TASI) D0 D(TASI) DO
D(TASL,)) | 0.187902 | 0.074619 |D(TASL,) | 0.100362 | -0.022417
(0.07635) | (0.04322) (0.09501) | (0.05094)
[2.46108] | [ 1.72670] [1.05638] | [-0.44007]
D(DJIA) | 0.043329 | 0.053558 |DDJIA)) | 0.054548 | -0.040525
(0.13631) | (0.07716) (0.17990) | (0.09646)
[0.31787] | [ 0.69415] [0.30321] | [-0.42013]
c 0.008816 | 0.002175 | C 0.014909 | 0.002201
(0.00542) | (0.00307) (0.00739) | (0.00396)
[1.62791] | [ 0.70942] [2.01691] | [0.55530]

Standard errors in () & t-statistics in [ |
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lalsil TAST I DJTA (e 2505 G 385e 255 o gilil] <l (5) Jpanl G

oo i) 5 yil) i i (K15 % 1 & sina (5 shuse N Al pall 55l JalS M4 as) g

o B e M 3 sa s Y Cainy A g aal) dum i o) Akl AW a3 Y) U8 Le il

(6 sinsa i Aua g ya a3al) b 18 Alla) W) YD 5 gaa 3 Ll L TASI I DJIA

I DJTA (e 55 dusses 88Me 3 5a 5 o 255 ) Alaill L il xllal @ll3 5 % 1 & sina

3ia TAST & aasd ) el ) 3 DJTA EE (e 2S5 G 28l 16 4de 5 . TASI
L AW & 3 g V)

(VECM) tasy Zeonial gt Aeud | i) FLG

A laams Las 2a3Y) 558 JSWDJTA s TAST o o sidie JalS o o) 1k
AL ¢ 58 @ L) S Sli3 sVECM JaiStia 58 o cams <I(1) s can) s
sl (5al) SIS 5 ppail) (53l (o IS iSlyant el s oy « VECMapand 5. Ssalial
ASealisall 285 25 55 3m3) VECM plaiind DJIA 5 TASI (i ) 38 yall 7 i
cogm ) B pdisa s 3isa sl Hdse co i) dalSl) L o il G

388 1360 5 lades L g e 515 58 A o sud) e Ja Y1 AL sla Z85Mal) 3 5 A gl
A IS Ja V) bmai s Ja¥) Al sk Al LAY Uadll maal #2350 aladin) &
Dlme e uulil) sUay V)5 8 s b aaie) a8 5 ,6al) Uay V) 5y 45,0 Gy .5 il
Akaike SKY il glall jlas Gl 5 (FPE) Final Prediction Error, il sal) Uas
s el s el i) )laay) o) e ol )ball ad ) 85 . Information Criterion
Sl d5e e (5 Ja V) AL sk e Be £l (Sa (6) Jsan oy el (5 %
Jalea (0 155 e 5l 51 &y sgtl] alilall 21335l 2d sl ague¥) (3 si3e ) 3isn
ool oaiV) ol e @iy Jay g BUL aa) 5 AV (5 e die (g gina g llu Uadll maas
zonaal Jalaa paas Cos ALl 5 i) 8 el sy sas) 9338 8 Jyshall (ol ()] 55 A
speed of aSill de ju plaallaill & Gl shial 3 g s B 4] Jsaall (e Laadly s . Uadl)
(0 %26 o) Qb Ja g 4y Hell) ULl @ 5 0.26— s sl Ja shall sal) sa3adjustment
ai s Aadiya Aanill o3 o) d V5 L et S Lebiamt oy o shall Ja W1 ¢35 e calal i)
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i smaall ague¥) G gae ) S sasil) LY ) Gl (& Gant Al Gleaall o] s
O i SaY) Gl Lnsnd) a5 g o @ ial) Qe 5 Ll il o g g )
Giadl (a5l e slaill Jll g csaan loles o) ) anly iy b GaSE g sud)
ol G o e eliyy oAl b slall dlany A ) LIS o s sl Gl e 2]
C sl G LY 55 a0 ) i) 8 e Lt (S il g i
A5 58 G Alia Sleladl) Gany ) SIS an 055 o) ade Y o8 ple IS
oaleas] Al Hall o3 B 5 . S eV alal) a5l as 55 e ey (o srad) (il
IA IV e S eV G sadl & Gaany Lay o3l oSy A gmaad) gV (5 s S (5 siasa

CgalasYl &l Sy by Y
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Ayl LD + Loy Lo

AV & Vi) am A smd] agn V) (G pdge o gla Aul o ) il e Gaag
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Abstract

The main objective of this paper is to examine the relationship between
technology spillovers, through import from and export to OECD countries,
and emp%oyment in 60 developing countries over the period from 2000 to
2010.Most of the literature was concerned with the impact of technology on
employment but this paper is concerned with technology spillovers through
two different channeﬂ, exports and imports. A panel vector autoregressive
(PVAR) model has been employed. It has been found that technology
spillovers through imports increases job creation while technology spillovers
tﬁrough exports decreases employment.
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1. Introduction

One of the key drivers of economic growth and hereafter employment level in
a country is technology. Improvement in technology, or in other words innovation,
increases productivity and hence enhances economic growth. Improvement in
technology is defined by Schumpeter as producing products or services or utilizing
methods or inputs that are new for firms. There are two different forms of innovation,
namely- product innovation and process innovation.

Product innovation means using new knowledge, new industrial design,
management, R&D, production and economic activities. While process innovation
is concerned with introducing new and more effective operations (Cohen and Levin,
1989). It includes also using new tools, devices, and knowledge which will help to
increase factor productivity, and hence reduce costs of production. <Li, etal, 2007, Gong,
2007).

During expansion, there is excess demand, as a result, entrepreneur has to carry
out process innovation in order to increase production of existing products, as these
products are well marketed. On the other hand, during recession, entrepreneur has to
carry out production innovation in order to produce new products and hence encourage
people to demand and hence increase economic growth. (Gong, 2007).

There are some doubts about the impact of improvement in technology in
total employment. Most of the empirical studies were concerned with the impact of
technology on employment. This study focuses on the impact of technology spillovers
on employment. Branstetter (2000) identified that “technology spillovers occurs when
“firm “a” is able to derive economic benefit from R&D activity undertaken by firm “b”
without sharing in the cost firm “b” incurred in undertaking its R&D".

The Impact of Trade-Embodied R&D on Employment 7

Technology spillovers is the involuntary and uncompensated transfer or
movement of knowledge (ideas and techniques) resulted when investments in knowledge
undertaken by one firm positively aftect other firms in the same industry and/or in other
industries. Technology can be transmitted through four channels, namely- imports,
exports, inward FDI and outward FDI. This study is going to be concerned only with
exports and imports.

It can be noticed that technology spillovers is another form of technology
transfer without payments and it is one of the most important factors that can contribute
to the economic growth of any country and hence employment.

The rest of this paper is organized as follows. Section 2 includes a literature review.
Section 3 includes a description of how to measure technology spillovers. Section 4
presents the dataset, the variables used in the regression and the specification of the
model. Section 5 discusses the econometric procedures employed in the analysis. Section
6 includes a discussion of the results of the estimation.

2. Literature review

There are two different points of view regarding the impact of technology on
employment. A number of studies- Feenstra and Hong (2007), Hollandars and Weel
(2002), Marabet and Lanova (2012), fung (2006), Lachenmaier and Rottmann (2011),
Piva and Vivaralli (2005), and Chang and Hong (2006) - believed that technology has a
positive impact on employment.

On the other hand, Diaz and Tomas (2002), Collard and Dellas (2007),
Mandelman and Zanetti (2014), and Gali (1999) found a negative relationship between
technology and employment.

Economists try to find reasons behind the contradictory results of how technology
affects employment and. They realized that they have to differentiate between product
innovation and process innovation.

Product innovation means that the new technology will help to introduce new
product to the market. As a result, this product will have no substitutes. This will have a
positive impact on employment as when demand increases, production will increase and
hence job creation will increase as well.
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Process innovation means using new technology that helps to improve the
production process. This type of technology affects employment negatively. It helps
to produce the same product using lower amount of resources or more efficiently.
(Lachenmaier and Rottmann, 2011)

It can be concluded that relationship between technology and employment is not
precise and this is due to differences in the forms of innovation tested in each study in
addition to differences in the sample under consideration in each study.

3. Measurement of Technology Spillovers

The most important contributors to technology spillovers measurement are Coe
and Helpman (1995). Their model is based on the economic growth theories which
treat innovation efforts as a major engine of economic growth. Innovation depends
on the accumulation of knowledge which results from the firm/ country cumulative
R&D experience. They recognized that a country’s productivity growth depends on both
its own R&D capital stock and its trade partners R&D capital stock. In other words,
a country will receive direct and indirect benefits of R&D. The direct benefits include
learning about new technology, production techniques and organizational methods.
The indirect benefits result from imports of goods and services, produced by country’s
trading partners.

Coe and Helpman used cumulative R&D expenditure as a proxy of stock of
knowledge. A country’s stock of knowledge is constructed as the weighted sum of R&D
spending of the country. Coe and Helpman (1995) define the foreign R&D capital stock
as “the import-share-weighted average of the domestic R&D capital stock of trade
partners” (Coe and Helpman, 1995: 863). It is calculated as in (1).

Sii - E Wijts}% <1>
7
Where:
j = a set of countries which transmit knowledge to country i, = domestic R&D capital

stock, represents foreign R&D capital stock (trading partners’ stock of knowledge), and t
= time, and Wij= the weight or the fraction of country j’s R&D that transmits to country i.
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Coe and Helpman calculated this weight as the share of imports from country j to total
imports.

Mije

W... = (2)
ijt £ m;,
f-cu _ " Mijt ca
s’ _mesjt (3)
jEio

Equation (3.3) states that the more countryiimports from high R&D expenditure
countries, the more R&D spillovers country i will receive, keeping other things constant
(Coe and Helpman, 1995: 859, 860, 862, 863; Xu and Wang, 2000: 4, 5).

Lichtenberg and de la Potterie (1996) modified Coe and Helpman model.
Lichtenberg and de la Potterie believed that the weights formula used by Coe and
Helpman model suffers from aggregation bias. Their weight formula does not reflect the
level of imports - i.e. they noticed that m,=Zm, .

Lichtenberg and de la Potterie (LP) developed another formula to calculate the
weights. This new formula proved to be more appropriate theoretically and empirically.
It takes into account country’s propensity to import. LP new formula takes the following

form
. Mije
Wije = z_yit (4)

Where

y= country’s GDP.

This formula allows the elasticity of imports to vary across countries.

g/IP _ Z Mijt ¢a (5)
it Jt
— Vit
J¥L
This means that the higher the total imports, the more benefits domestic economy
will receive from foreign R&D. Lichtenberg and de la Potteri believed that this formula

seems to be more robust. It gives a higher explanatory power in the regression of total
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factor productivity. The second important contribution made by Lichtenberg and de la
Potterie is that they took into account another channels of technology spillovers. They
took into account inward and outward FDI. (Lichtenberg and de la Potterie, 1996:1-3,
10-13; Lichtenberg and de la Potterie, 1998: 1484-1485).

4. Model Specification and Data Sources

This study examines the impact of R&D spillovers through trade on employment.
It focuses on export and import embodied R&D and their impact on employment. This
study depends on longitudinal data for 60 developing countries over the period from
2000 to 2010 and their bilateral trade with fifteen OECD countries. The selection of these
countries was due to the availability of data.

A Panel Vector Autoregressive (PVAR) model will be used in this study. The
VAR model shows the dynamic interaction between a number of time series variables.
It helps to detect the statistical relationship among these variables. (Adenomon, et.al,
2013).

A PVAR system can be expressed as follows.

(6)

IOg(Y)it = Al IOg(Y)lt_l F o e e +Ap10g(Y)ft—p + St
Where:

Y, is a vector of endogenous variables at time t and for country i. A is the coefficient
vector; i=1,2,....,p.

The vector of endogenous variables is given by:

Yie = [em?’ft: eXjt, IMpPy €XSPie, IMPSPy, GDPyy, GFCFit] (7)
Where:
emp, is the percentage of employed people to total population for country i at time t;
ex, is the flow of exports of goods and services of country i to country j at time t; imp,

is the flow of imports of goods and services of country i from country j at time t; GDP,
is the gross domestic product of country i at time t; GFCF, denotes gross fixed capital
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formation for country i at time t; impsp, denotes the import-share-weighted average
of the domestic R&D capital stocks of trade partners; exsp, denotes the export-share-
weighted average of the domestic R&D capital stocks of trade partners.

Employment, inflation rate, GDP and gross fixed capital formation data have
been collected from World Bank database. Bilateral sectoral imports and exports data
have been collected from the Comtrade database.

In constructing the variables, following Schiff, et al (200 2), imports embodied
R&D spillovers is represented by:

20

. M;;e
IMP;y = WRD]T <8>
it

i=1

Where:

t denotes a time index, t= 2000, 2004, ..., 20010; i denotes a country index,i=1,2, 3 ...,
20; M, denotes imports of country i from country j; VA, denotes the amount of value
added of country i; and RD, denotes the R&D stocks of country j’s in time t.

Schiff et al (2002) used value added in the denominator instead of the level of output
used by Lichtenberg and de la Potteri (1998) and as the study aims to measure impact
on employment level, which is one of the factors of production, then the value added will
be more appropriate.

Exportsis going to affect employment through learning by exporting as exporters
try to close the gap between domestic production quality and foreign production. At
the same time, foreign countries (importers) often provide technical assistance and
product design to their suppliers (exporters) in order to increase the quality of imported
goods, and they may transmit knowledge from other suppliers located to their foreign
suppliers (Epifani, 2003). Moreover, Exports are considered as opportunities make more
profit through the adoption of new technologies. This means that R&D are embodied in
exports as well as imports and they can affect employment. Using the same methodology
technology spillovers through exports are calculated as follows: (Raouf, 2013).
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z0
EXP. = E [h RD-]
it - VAjt jt <9>
i=1
Where:

X, denotes exports of country i to country j at time t.

Now we are doing to turn the estimation of the econometric model described in section 4.

5. Estimation Results

Stationarity problem should be considered before turning to econometric
analysis. If the variables have unit roots, then the regression results will be spurious.
Levin and Lin (1992, 1993) developed a specific procedure to test for panel data unit
roots.

Table 1: Unit root test

Variable Levin, Lin , Chu t* | Prob

Log(emp) |-6.0578 0.0000
Log(imp) -7.58513 0.0186
Log(ex) -6.96644 0.0000
Log(impsp) |-5.62453 0.0000
Log(expsp) |-7.82025 0.0000
Log(GFCF) |-12.6241 0.0000
Log(GDP) |-3.51448 0.0002

From table 1, it can be concluded that the null hypothesis that there is unit root is rejected
and the alternative is accepted. In other word, all variables are stationary.

A VAR model has been constructed with six lags and unrestricted constant.
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Panel 1 characterizes the response of the economy to 1% increase in the technology
that spills through imports. As import embodied R&D increases, new jobs will be
created which means that technology spillovers through imports has positive impact on
employment. This means that technology spillovers through imports is a kind of product
innovation as new product is going to be introduced to the market.

Response of LOGEMP) to LOGEXSP)

Panel 2 shows the response of the economy to 1% increase in the technology that spills
through exports. Technology spillovers through exports will have negative impact on
job creation as old jobs will be more obsolete. This form of spillovers is considered to be
process innovation.

Response of LOG(EMP)to LOG(MP)

Panel 3 indicates that a 1% increase in imports will have negative impact on employment
in the importing countries. Panel 4 indicates that a 1% shock in exports will have positive
impact on job creation.
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Response of LOGEMP)to LOG(GDP)
Response o fLOG(EMP)to LOG(GCF)

A 1% shock in GDP in general has a positive impact on job creation expect over
the 5™ and 6™ year and it can be noticed that during the same period imports is going to
increase and exports is going to decrease. Finally, a 1% increase in capital stock is going
to have positive impact on the short run but this impact is going to deteriorate and then
become negative in the long run.

6. Conclusion

The main objective of this paper is to investigate the linkage between technology
spillovers and employment in 60 developing countries over the period from 2000 to 2010.
I focused mainly on two channels of technology spillovers, namely- import and exports.
It has been found that technology spillovers through imports help to carry out product
innovation which means that developing countries use the imported goods to develop
new products. With respect to technology spillovers through exports, it has been found
that it encourages process innovation which means it affects employment negatively.

It has been found that exports have positive impact on employment; while
imports have negative impact which means it the country has a trade deficit, employment
will be affected negatively. With respect to capital, it has positive impact on the short-run
but one the long run it is going to affect employment negatively.
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