DY-Y0 Giladis /\YAF (licas) /YT 6 jlack /agh e /)yl obuail sLa i g5s 4oliliad

IS 509 0 g ) ps lbli)l 9 wleMbl (59U Y3l () 9
SIS 1y dsllbs (3ugs Jwlgc

Sl s SO
Skl

VWASINN (bl gl VASIVIYA Jleay) gy

LRYLEN

Ao 9,90 (590,40 LSy Jolse I S laie 4 (ICT) clbls! 5 Sledlb] s)5li8 45 Con] 405 55 5/ 4iaS
i 1 4 o palls 2l 0 sl o g ACT sl o 428,513 ook
O 4l gy ol o 00 I il i |y 900 ) 395 s Syl drnagi Al oy Gon
0,99 30 y3dS P ol Bl sloools g, jleoliz b1y (TEP s Lolse U5 (6y90 0 w3y 9 1CT s
3 ICT o Lb (o)l pr 45 ddd o lis Liogsy ol gl oulod,S oy 19IPTt ilo;
Uigai 0 o0 5 L2505 IS digai ;0 po =TFP W) (o) olino 5 oo i1 50 0 |CT Mol slojy ) oo
S S 4t sloygiS 0 TEP i, S ICT S i) s —dewss Jloyo 5 48l dawyr slojgiS”
ceolio slocSlayj 092 45 0,5 Hlo Ol g ol Slodidl ully Col dagi Jlo )0 (slo)5iS
iy b NCT il sl g5l g oy |y L35 Wi o Syl 5003 5 Lo il (g0 ol

D24,047 JEL guisaink
b loools (TFP)adg Jolse S (5550 2

ol oKl sladl sasails Jlolbawl
e-mail: Trahmani @ut.ac.ir

*

sl ws | ubes s
e-mail: hayati.sara@gmail.com




douds

5 Hblosladl a > 8,50 Emlvo op 3Tt 5l (S0 0lg0n dyel S an gy g 0y mlie (280
sl Jlow jlas, sl Jow (o xnd g laws o blooladl goz slo i .l ooy o) laKwlews
55 o iy (Siped £5 0 |y 055 azgi Il a5 glaJae Cawl cillas (il 9ye 120+ ans Sl
Solas ;o 3 |y Slasl aglojus Sail Sailaszd T o Hhas 0 159 1) (S05900aS0 glacd iy g 00,5
ady ladae VA ans Sl la Lo 5lasily Se Dg 8 cuill § o ygiS 4l s KUY JRaon

1) o e e - “ a .. 2 -

Ol oy g s diloy (6 Seiin D90 45008 Bpme | 19,0 0b) 4 by ye Sl
ol 51 S olsie 4T TCT alejo a5 5,38 cod am3 90 3l i 28,5 1,3 obloolazil a5 590
VAAL 4o SLL sl Jlo o adsl slo imghy .cul ai3 )3 )13 Llsolaidl ax g5 o )50 (golaidl uis,
rasslo sei i |y slabaly TCT (6 )Ja8ake s 5 (590 00 23, sl 139+ ams Slal sla Lo
Olol L as axsls oS ggb90 ol obloslamdl 5l o)l 123+ ans Sl sla Lo 5 Ll
a5 by ICT (6108 alo o iy b 5l (38,5 i o dmosls g 5,58 ¢ omiwolatdl sla oo,
oo 20y 5 1CT oy oo aluly ACT 31 oy ST gl JoSo slogs iS4yl oo 53] 4
ay ¢ TEP ws) 053 lag, e B2k 5l 5 peioma i yobots 08 5 ouiins j5bots oo (ol pli
2 Jgame aiy o [CT Slaiie o g by laiagh oo o )3 50 cov 1) Jpame
Sl Jles b iogh p) Slawd dewgs S0 sl jeiS (s Sy cewl oniiplonil aidlasngs slo,qiS
s g0y 01y 5 S P S cowl d g Sl )0 g aBlas g sloyeiS o Sl aslio
w2103, oy B bosls g, 5l eoliiad L VAAY=Y  + ¥o 08 18 dangs Sl )5 5 atblidnwgs

5 s
So olgie 4 dployw ciw ;500 JISCa! atiled (g9l ol ail> 90 alopw o [CT
a ICT Gl Cad ralS (Y- oY an)_fio 5 Su,0)5 oo oolaiwl adgi (555)9ST
5 Jeaswe 0l ) pekio jobay ; 0ds ;e dlo s Broxd g ;500 slroslo b ICT oals el

1-Spillover

2-Information and Communication Technology
3-Total Factor Productivity

4-Panel Data

5.Dedrick, Gurbaxani and Kraemer

6.Capital Deepening



Yv T o lads /() ) (salaill slayia 95 doliliad

o s il aslen sla Sy ICT (s som 5l Daws o )15 58 cou 1, ' 56,0 )90
SIS el Jloms Y & g0 a6 58l corw laisn o TCT ayloyus 51 a5 1,5
i IS 0,5 anaib il Y o505 0 ) ol Gl o5 )0 ala Sy Sl
25U oladl o ol 8l milis 5 Conglhas g anils golamdl i), a5 coul oo 5 yio dcgerre
JUs! BB oyl b 5l g 00,5 0,53 aibl, aladls o ol a5 1) S5 2 oS b 4 .0, l05 e
Gy SY 8 e ) sl g Jlious YIS (Ve VilgS)ansS Jliows oY sl
IVTs,s 1) oS 53L 0 5 Ciaie F ¢ (KinSY T agasmals
aw ICT VLS sl il sla Sy 0959 aiiwd (iils (VI slo Sy olea Lolys ol
9 W)y e 5 (g0 Bap L (639150 (lgme ICT Y bl sl LY s ls aaly
ol Bae a Sl az g b oadol sladely ol 5 0aisS B ras Cungllas  1CT 138 51 ¥
o) 5 o215 bl dlzml sl TEP 1 515 slatsl as e )b 10 ICT (w2 agy
Aoy 390 2tal S s g (5300 2aB; ey el oad a3 515 ki e [CT lawgs
o ol azn Ly (ol 4 5 oadadsi b S o YIS Jod ool oS 05800 2l ICT
Ll 8 008 (wSaie &5 Wgd oo (215 blye Sl el o Sy (res a8l 2355 BB 52U
oloul 1y oo, ICT ol comle o s LOYAY 0 Sile>) conl ulibo 4y (s0g00 255k
o saiS sl (sla 925 5 mlio daolfey gty JolS ol Wlgs cod ouiodss (iils gm0 oo
9 05m) Sl B eS 7R00 6laysi S g mlice el (e (Sl 4 aSl wiley Lodes
Gk 5 5 it Syg0 4 1CT S 0900 el ICT le s 5 31T+ - ¥ 25
IREXI r’l’ cov |y Jaame 0 JFP KW
Lo )lge o y3 aalidl (LIS 53 Gl 5l (56 adgs Gl @ gdow suile L L TFP
&l Glojlo ol (Ll LIS (e GlocSiSs o jslamssds 5 (595 Seaxs o jaass
9l 9 d9>g0 (5995 zhw )l b oo alelal 5 (65609555 (ol pans ol Cawady
A% dalg> golal uly g 0g33l 455l o ialidl el 055 a5 S o cdYs _ Slbls )l 5 oledll
5l oy 6l [T ogms s ools progs Lavosls oty lawgs a5 cunl sudgs o, TP s,

1.Average Labor Productivity
2.Nonrival

3.Infinitely Expansible

4.Discrete

5.Aspatial / weightless / spacelessness
6.Rincon and Vecchi



Gy 3l ool Loty cnl 51 (S )l 2925 Solite slagig, TFP as,  ICT (g li8 0l 5

. . - - ES e - \ e
el IS8 a4 (Sl 95 adgs @b 5l adgl ol golwbes 0ozl 5o jslie e ol (B0
o)_.>.> 9 ICT d.:l.o).w o]:..>d Caomnd 5;) O d.:l.o)u.: ‘é"l‘ U"‘ )o r‘,_‘_S‘Sa oolau! uu)lf‘é —ulf ..\.J}J

il i @l (U5 S 5 ond s [CT 2 ayloys
Y=F(AK,H,ST,L) M
lisle 5 olbls )| A CT i by o saimoplis cs g Y g A ST, K (T s a5

5 el Sep g3 5] i 8 2y 45 (558 ol b Jpame 5 (5535155 s o33l e
5y Dygmedn TEP ws) sl ploeleiz! les adg ol & ads Jalse 4 cslo

D9 s
A A A A A A
A 1Kk rkSrs+rHH rn LT rT+wLw

Z_YrkYr YrHYrTTVV

S

M

S5 et 8l o wolbls ) ale yu sloylal slacaasd Ty T7,Tg, Ty 5 Sloj s g5 N aS
NCT wlo st (i 4 OlsSisn 29y 2l 5 ecnlple [flaes o les 1, ICT 2
Tadol oo, b adgs b be, 5l eslinel K0s (ig, wlep ICT L& aloyw pogdle TFP s,
losls any o oy g Cosl (ST — S KD @ 05 @l 45 oS o0 258 02 5L ]
o S Jpae i S (JoolS Sl 5Bk (28 L crizren S)ls (lide a4 Sul (o805l (S
IS5 Gosore sln |y ea3li plgise (lalid iz Jedod bl il Ll (sl o L ooslys
Ol s g 0 Ol Sglis 51|y TEP Gliss s o Jlio j5ba) 05 gl il adss Jolse
S CT e Glosao 25 Aole 3l 00liinl b e prms (351 Cawdds doloyus 03lgs 5 S (59 00les
22,5 0500 1y adg alse S (590,00 0,

A~

= K
URBAs Lt 2is e )
TFP Kier

GieinS O aS il ol ls 15 ks s YU alslae 5o wub a5 assl el 1CT ayloyu (K op

Sgsd Jdd 4 ol S ams o plus | ICT Glo oo olile 31 g ] ICT Aloy 4y e A g8

L b Lot e osliiul 1CT aloyu 51T co,is olsie & ICT (6 188 ake ps 51 cledUs]
il b sl gl o 1S U TCT ual o pgu «olS ol

1.Dua Approach
2.Primary Approach
3.Proxy



Y4 T o lads /() ) (salaill slayia 95 doliliad

Kicr Y Kir Kier
K

(94 =
I<ICT aKICT Y ICT
=aua KICT =0 KICT
KICT Y
: - . ‘ aY
Lo 1315 08 Ao SOl 55105 358 0l 2 ICT sl 5.0 = =

P ICT Gl 5l e85 plgie 41, TCT (350 ps wilsi o s S5 55 Jao 4 Soo3
S TCT apmw 25570 (sl F adolee 5l o)lgs o ¥ alolas 51 oolitl sl @ ot )3 a0 oS0 L
:[A]o; oola! TFP b,

TFP ICT

e AL g8+ ¢ (f)

TFP Y
"Shle a3l O i oylalas bl ol ICT (6 la8ab o Sl 1CT wlsles ol o
975 90t 9 Jyae 28, g5 & ICT a3 ol ICT (g 38 ale o & Con 05
oloul 5 golile Ol il asdy s co a3l -l osmlin 1B O ol 48w B2yl 51 aS -1, 18
Jya—e oy G b ol 5l 5 adsi dslse 5 6 90, 0y Galidl sl a8 oS s
E 5l ol elaxal aojl &y a5 8l e ()15 slaasly [CT 6 a0l o 095 o0
ol 1, TEP st sl 1ol A CT shile 51 g 512 ecnlpl 052 salss ogas o3l

1Plag o5 adss Jalse U5 (sy90 0 98y 2 1CT alops s 03,5

2025 Gl
VM- ams Sl slalo 5l dnwgs Jlo o sla,9iS 5l 5 g 4l dnwg slo,gaS solamdl wd,
B 2al38l Slbls )l g oledbl s ygled wiy b plojen w4 Y23+ aas sl slaJlo ohrg 4 4
5 as ICT G laSale o (lidl LT a5 sg allaw cnl poo 0 on bl .ol anisls (glaba>dle
Lo iagiy 05 i (6,90 40 oy il el wilgs oo 09 o0 el VAAL ams Slaml sla Jle
o 1y kel wia abul 149+ ams glal slaJlo 5 VAA ass Sbb slalo ;o a5 gladyl
5 120F g VA0 iz asols ses lis TCT o (6,188 ke jau g 150 ol suoiasV! (590 s o)
sl bl )0 3> sitas La aan Loail], 0,5 Lo dow a5 0 oy lad ;0 (VA% ¢ youl yiu!

1.Excess Return



‘) ‘SILCBL‘D‘ 6th...~.._».~u u‘)im.ibjf 9 u‘).ubo ‘ublooLa..sl )l 6)1.»...,...’ 590 42 u,«55$‘)la .”(5)90).&;‘
=3 sladalos an [CT 3 8 ake jo 5 (559000 0 o dlay 3,90 15 53,5 b5
Aol Hlas ¢ peaslin Guiod gla gy g Wools 1 6,355 aials 3l eolaiwl b wlalllas ol adjls
aalgs o loline 5 csio y3l 90 g ol K mhaw solaidl o Shoe p [CT s (6188wl oo a5
usls
5 2L OV digai o 55, » TFP iy 5y ICT 31y s (V) o 5 pmadlszinl
50 a8 aes e plas Lot slaasdl g oilo p YAAY=-1AAF 0,00 10 LS 0l 550 (slaolfs
5ol bl wdas o enl Jlo sy ale s oao3 ).ob Jlo SO L @uwelisS
bl IS (5555 x50 Sy p 581 A (g0 censladl Al3e il a0 oSy (s 03 i galS
aclys palidl )l 0L s sl wassl - JLe VB0 Jle jeb 4 5 3Ysb 090 o Lol ozl
g-bieoi S oy Sso e il el s TCT 51 L8l gilie dosl slaatdly ol 2Ly
ALY LY ,3b L TRP w0 ICT 5ol wales 8,0t cov 5o 1, TRP ws) oSl
u..:)ljlo—ul_f A.J}: é)L: ;_)9.>)L> )l oolaiwl La - '&)v@mywl 9 (oW Gao e M‘P ).aS‘»
0,99 5 2Ll ol8n V1) A Ll suslice 8,90 diges izl , TFP wi) 5l ICT g Julows 4,
ooyl 4o ICT s &l o] Cawdty oy (6355l oo 4o el YRAA-Y e e (smyt Oy90
ub}f )L..m_) OO )L)LJJ.A 9 Cdo S¢=g lJ wjaa u.a‘ aS 099 AR EAREYN Jl.w e odj}él
Jla eogsdl o) an [CT 6 1380l pu cons 00 0 TP ) 00,5 08, sloas 51 .ol
o) bl o slgs < IV o] Cansdy o po g oolitwl YAAY Jlo 0 bogrpe (g 5l VAAA
= W B P - 1
a8l (6l eopmizmad ol 1leg (] 5l o] Casoas Bl ol ain g ICT &, I8 ke oo
Lo liSale,w Las ol 5l sl iso il o LIS 315 o3lasl 4 [CT slas laSale y
51 oolizal b (Y e 2 1) g 92 il ol po Slojlos ol pasis 5 wgmnmn i sloalyls yuls LoSio
0,95 ;o LG yal 0, Bl wyp a0 dy SUKL o w 2ls 5 o) (gl gzl
TEP s, 5l ICT cusSudys mlio ape a5 a3 oo olis (65 zuls Canl ailo g VAFA-Y -+
oy 5l b TRP s 5l ol @l 51 (s loms a5 A o 0,Lal (g9 ol duoyo Yo 5l i
s (Vo o V) o 5 ol il (ICT 5 sasSsslinl glus adly ,0) ICT 2 mlio s TFP
i ;508 Jsloe 51 TEP wis ) (aulil 51 s soladas pew 45 08 oo olo oaidl ol anl 5o

1.Brynjolfsson and Hitt.
2.Mateucci and Sterlacchini
3.Delay Hypothesis



¥\ T o lads /() ) (salaill slayia 95 doliliad

a8l iol3 8l VRA5-Y e o) 0,00 ;0 duoyd FY 4 129Y-1990 0,50 ;0 a0 VY 31 g o)
L, 1993-2003 095 ;0 oz <Ll Y. o TFP Ay gy i (Voo P) ‘5*“‘ 5 (ol
o oy psloline g cute 1 TCT Ll slaasil ululy aslaxsls . Bl slaosls 5 ool
2 ICT el 51 500 anwg Sl sl,9aS sl 3 col K58 31 cpl Lol esls TFP
el ol ) g Sladl dlo sy 9 oS olge 3505 Judo & Wl oo a5 ol yiin 05,
Sl gl slaosls 3 1985-2000 sloj (s slp Bl sloosls Gy 55 o) 5l sskiie o
el 1CT GLaVls adgs Lo a5 ams oo oylis LsT gl .iles S ooliin] aio ,9i8 Yo (sl
ccel i [CT sla¥l5 1 ssliul g 7 Lo «s )l @l yw aSL w5 oos TFP 0 )5 sl
il oles i8S b ICT Gl 5l oolitul 31y Sl 31 eopiomod o anlys o, ol Gial3d)
S 3ES a5 (5590 2 9 9y 0, Shae sy any (Voo V) Ly Sl 5 il 2l aly>
‘) S:5_> .XN.:) aS @LQ)M uu )é Ler\’l c;l.u u.:l.w‘).l JJ‘d..}‘J)J 1980*2000 o)sd )Q OECD
Sgrgy 1wl 00 Ll iy el a5 8,08 8929 S tie Jule s Sles S e 149 ans (o
o a5 wlosls lis LT TCT e jas 5l ooliinl 5 Glas! gl 201330 S (59,00 (6,05, 54 ,o
5 ICT o 6 80l pu g o o0ls las R& Dz lee (aul8l Lasgs a5 (5155 (sl (3D
£ 39,9 ailge Ly alal) joa S iled a0 0 (gam 10,0 092y e ala TFP s,
oy g alygle slacdlad il Josuzmy ,ls 392y e slo S g 5L sl oSl
leo w0l 6 ol oSS A ST L (Fe e ) Todly 5 J b walys 2eS TRP
0y90 40 |, OECD loyei S 0 LS (6,500 0, 40 ICT 00 S B ya e g ol uSadgs
r:j;) 4_.0.,...\ )Q Li;).;o" ()90 r82 J.w) ‘S}LQfLJ uAAJ‘)s‘ as Ai‘co; UL’J LQ.\" .J}‘oo; R \"H~—\’~ ..
PP TR YUY OECD G ,5ie S 50 (6,50 g 3, 3l i Su b en g 199 Ao
S5 obeas sl 5o TCT ise a5 widlid g aid ol Ll b y9aS 51 S y0 cenl [CT ssssodss
00l e A5 cenl 039y YL diges (sla 0 Jawgie 51129 ans pgo des o TFP w) cocl
RP UL PORKYVON ST P DA Wl ICT ol ICT Sl 929 oaimolis
aala) SIS 4 as 0, slas ses s (Jbo gl 4 o5 o yiws JCT 3500 6l pgY cud)bs

1.Heshmati and Shiu
2.Hacker and Morsink
3.Bassanini and Scarpetta
4.Pilat and Lee



)52 5l (S 53 TCT 2l 130 s o 500 JSita b ]y 002 (6350555 B0y oo
—olS adgs ab g 4l i S wb, 6 lles Joe 5l esliiul b (Y o) (6 25y J 09 oo oS
S g slwl 55 A 6l 129 ams o golamdl a0 ICT e oy A B
iy TP ass; 0,90 ol Jgbo 50 a8 aslodu; aoeis ol a0 Ll ailassls p onls 320
oasle UL 5 Jyame s [CT 5 6,138 a0l p i o abaly oy 20 (V22 0) S5 5 oD o
EE S PR NEPIE PRI N REPICIST S SV 1< X
as G:Lm)}m._f aS A.QQ‘SA ULAA) L@f—l @L’L} AJ‘:U.}L)J.: 1980—2000 0)5.) 6‘)" —Cw! A:.M:y Jl>)‘>
2 deSe slas S ale ol n; sz A CT ) casuil slags Ji ko 4 0)lgen
5l @l i 4y 0B (o g Jazrg BB (i izl miy Sl i 5 Dbl
o a3l @l ;5 oo Jole [CT oSl Jelge Yool cames o e 1CT aile s
§ (i 3 O] 0 ae s dewgl Sl g aBlanng sla,glS jo ICT aloys 31 ool
o S dld 5,500 2 b g solamslas ) p ICT 3 ogms oL, 4 VYAY) o Sl
slazdl o [CT L oS L s, sol o450 sl ksl cilasls y TS C slaas robaw 3,028
VWEFAYA- 600 50 T olag Jsb ) yeiiie el @50 dy Tl —Lid (g 3lusSIl o, 5l eyla)
asle Jg 0,08 oo cuie 23l ol soladl w5 [CT a5 ms o olis gl .ailes S sslaul
WYF Jlo e 51 5108 cnl 8l g, g 00 Jlsbins i1l gy Jloy5 (sla,028 51 (5 5k
pocs 4 oo e wld a5 e ble otz ob 5L esad cul 45 6 ISl e il L
a5 aas e i Lyl b (Js e o el ol by [CT oS sla lls 3505 L slow!
9 LQJMM_A .Mé‘fn w‘)_ﬂ ‘) C”L‘—é U‘“_?D )o )lj (53)_"’ 59 Oyt ¢ |CT )d LQ)L.\_?AALQJM:
0399 1 lbter sloy958 3 ALP a sy ol 5oy s TCT 51 )0 55 (VYAD), 9050
0l 6 lolie g oot Sl T lag w5 [CT el sloassly ol wilassls  124Y-Y .-
oyt an adl an g glaye S 51 ICT 5phminl g8l s e sloygas ALP

s 00 @LJ))‘ Clo 4:-»49.’ Jl})b

1.Lee and Khatri

2.Lee, Gholami, and Tong
3.State Space

4.Time varying parameter



Yy T o lads /() ) (salaill slayia 95 doliliad

Jus g puass
3ol w5l e JASE TRP s,y 5 ICT &5 oo S ole o)l bloe caand o
L 6988 o g Medloms o 50 TCT lag ) oo g ool 955 J30s 40 ICT (6 JaS 0k o
097 @B Gk sl s o, je 4Se Sl 0)ly0 (loo S lagiags 0,8 (0 » 0
51990 iagla 5 59) 200 052g indign Jitie (205 s (5350 Le o 5 el )l
5S4 sy Ol lellom e 5o ICT 5 31 gy sl (V8 a5 o S
wilos S soliiwl R& D 5 0 ailome ;0 o y5iS ail> g0 @l g 5l oolissl b (V490) crouls 4
RGUWE Sy ST

sy o 5 Sldl wlo e TFP ws) 5 550 Jelse 51 S0 S0 ICT ahlo s 5 ogdle
T 9 B IS Glesn @lie S slp oY GlacSlon; 5l (S0 Glye 4 Glal aleje
oy yuiie ACT wloy (als 515l Glabl jsbiie & nlple wise ol & ICT
2y p She Jelse 5l (Sead) Slool (S0 o Sl esdiee S)ly Joe o Al b a4 Sl
Ol g meds o800 51 tmgiy cnl 5 VAV S8 ) A e (B Sl wlop |, TFP
IV alos 57 sl Jow 38 Slusl als po 3955 (6l el iin o 0, slaJos bl 45 (V455)
g aelys 05 5o a4 geil 3590 Jaa
DIlogTFP, = ay+ a,Dlog ICTD ; + &, D log ICTF; + a;EDU ;, + &, )
(Sl vl EDU as oo lis 1) bl olaws T=1.,1 5 layeas olaw i=1...,N
b 5l &S e ICT wlojor Ml 5,50 5 ICTE 5 1516 ICT wbpw ICTD
D9 50 dmlome 5 alal,
ICTF, = (IPT, /M, JICTD, ®

J

2¥S & j 2938 31 2l g o IPT jj el i 298 )l sl eaaslis j Ol e
3555 31 NCT wyloyos T (5 45 cod @8 b0 s s wpms [PT /My by ot
ey g3 an A3 ICT ab, o TFP 1 ICT wlou 51 5585 oy 6l ool gl
5 bl Ol lleden Gl 8l 5 ey Cuilil pyazma) I T alops 0,033 1055 o S5
e 93 oamslis i p 4 COMD 3 ITD sl .olbls )l ailo jur 0,055 o (51 zlke

5 Ot 25 B30 4 43l ks Je iy s 0 5

1.Coe and Helpman
2.Grossman and Helpman



DlogTFP, = o+ ,DlogITD,, + ,DlogCOMD;, + ;D log ICTF;, y
)
+0,EDU;; +¢&;
loy9iS sl mo 5 )9S diged 5 (sln oo - 925 PR Juld (slaiges (sl oudadl] sla o
D¢l oo .))51).3 Y 44y-y. .Y L.S"L") 0,90 6‘]‘.’ 9 FHLZRES )5.’0 A drwgd JL’>)D 9 asb LEINTY)

L2 ya2is daculas 0 9o g Laouls palis

0395 2 1CT & bgye slajlel 925 al » Giagh ool 5o sudoll (slo)siS aiges
aile Joe o ondoslitul sla e ol j5aS P el a5 el 03g) QYT Y
.EDU , ICTF,ICTD,L,K,GDP,TFP :;

Cuym ) Syge  TFP ((dl8ls —0l5 b 5 eolisal b .ol glgms onile 3L olen TFP
Dyl

A=Y/(KeL) »

Jolge S5 59 0 A 5 (59 L oJS aloyu 03 K ‘(GDP) Sy Y &b onl o a8
Sl cws e TRP sy (ol ses oo ol 1) sl 4 s 055 28 Qa1 5 0
DlogTFP =DlogA=DlogY —aDlogK — (1-a)DlogL ~ (3)

aaloe [, TEP Glss o )5 (59,05 5 ailo s 0,55 cds 4 bgy o slaosls oals sl s b
S Sl 2S5 Jpase 5 Jelse HlL o9 b8, (2,8 L o) (g lwls (hg, 50 08
099l Cmsd slp oo by, ole 3 alge (saelyo lapees plp |, () Jalge (2iS Glgs oo
LI, TEP as) wass gly @ Jaie 5leslinl b o)y o el cpl jo .l adgs alb 0yl X
L O Yoone ) Kingh 6,55 e Olalllan 5l 5 by ;5 3500 Cwody 4 alas 3 oslizl
A 50 OleSe b ygiS den sl g (V2 e 055 5 (J Ve v e oS o 9 50) /¥ 5 1Y il (5 )l0de

1
ahaly sloslil g lecd 55050 Al ) O 5 e gl 252 (VB8 5 ) pS o0

ol LI sl a1 oSS Kt ol eyl T el caidlid oo JLadls doblS Sy e st il ol sl )
(i wssels el ualSl g i il S o Ji 55 il ile w2usS agize S
ooy o Slogy Ompeled 9y i Tpe 0, SLela () 3igail (el yaie e )e0lST LS
byl oSz 6 yspez Ll (e 5T ST S g ikl B e gz Sl BT
JBo LSy i 09 50l (MG Mgy o Slyghul c(ggam Lty (lngd (bl (S8 slle

ogleo



Yo T o lads /() ) (salaill slayia 95 doliliad

ol Yoo Jlo b B 4 L3l @bl oty (GDP les S ailxe I, TFP w4
aS cul gl 0,33 Kol oot as 5 "WDI (2006) 51 GDP & Ly e slaosls
ogy 5l Lol 0 (K aile (gl s S5z g0 L5 0550 sl )5S diged gl o slo ol
M)ijdwﬁ)ﬁbbamk}bub)uéwAauus)uJ|Mwod@‘ PIM
Wl 1) D ygeo PIM Uigy YA bLis g o) [A]oy;:‘sn oolaul
Ki =K+l =K,
[‘\]W.MS‘SA oolaiwl 5 alasly 510,00 gl dale jaw 0033 10,91 oty (gl
— I
g+o
et Ul o )8l 1 t=1 Jlo alojw 0,3 K b Jlo aloyw 038 K,
)90 095 )3 6Ty 0, 5 dawgte 0 g Sl £ 0 (t—1 Jlo o 5 Sl
D Jewl 0oy Vo wlopw 0038 avuls slp oadad $ a0 Sdlgiul #5 s
ool o0y 4255 WDI(2006) 51 (V¢ ++ cols caasd a) a3l cols aylo s cuilsl slaosls
ool ooty 4285 WD (2006) 51 o) 4 Ly o (sbaosls a5 caul IS 59,05 olaws o L

t-1

se2g0 sl bl 51 st sl a b gl ol 31 ICT wlojs 0,53 ICTD
s5rge sl ,lo] yles S esliz] EUrOMoONItors(2006) , "WITSA (2002,2004) .
Sl (6, laFale o slaosls s cilo g 0 05 e Jg aiwa [CT 2 )be WITSA s
e AT Jpleses AT 58l 5 Jole) IT laosls 4 ICT @ b o slo, LT WITSA s
S NF ey ¢y Sloas a5 Lowl )l sads S wlbls ) 5 (1T cleas o 1T Jsls
gsmome 5| Slass an bgye )l (Ve o) 50 Sl 5 (V- 1) Vol 5l s @0 0055 05 gmame
Sy 50 LSO el 0 oo it commy sloylol duslio b o Sl g Yool ol ois o8 T o3,
aoet ol 4 WITSA 5 55290 bl )l 2o pls,)| b o] auslie 5 Slbls )| 6,5l ju
oy Lel tams o Sas olbls )l g laSasle yu ) Slbols )l e auo o Yo Ll 4 wilodw
Lol ol 00 a1 10T 3550 53 s T w0 Lol ol oo 85 g, G Yol LT oo onlii]

20 Slbls )l e 6 ATl an by e slabl 5l (5585 —w)p sl Gegin ol jo

1.World Development Indicator

2.Perpetual Inventory Method

3.World Information Technology Systems and Alliances
3.Pohjola

4. Schreyer



Slee b TU  as aosT L Lo LT ol ol suss esli! EUromonitor s(2006)
58] oy (6l el iy e Kinlas wos,S piiie T (AT ai¥le Slbls ) 6384l o
s osan_ WITSA (2002,2004) 1o 55250 1T 2,6 slayle] ACT (g 58 a5l
L Euromonitors(2006) ,s ss>ge olbls,l o 6,184k slolel L cloas 28,5
F el oo aclne [CT wloyw 0,53 PIM - g, U e sl sis o 0050
sloosls a5 el S [ lewl ao,o Yo plp TCT by (6l oaiiasd 5 s o Sl
Ly o)l Cagd s sl o 42,5 WITSA (2002,2004) 5l a5 - 1T z,bes ) by o
A Sy (Vee e anly Jlw) saiS i, e by (asls 5l osliiul Ly 4 ol LS el Yo
—olbls )| 6Tl e 4 by o ) (pizan .ol s s ass - EUromonitor s(2006)
B, cpl a5 Ceul 039 5955 2 (5l Ceed 4 —ceul saisazs 5 EUromonitors(2006) ;1 as
s 00 B (S el V0 ()l Cad 4 e (e 40 D990 alalis slag i Sl el L
023 0y T CTF il oot Jass oY+ + » sl Jlo) 0SS pan sl sl 5l oslizul b
ooty catal) cpl yo sl ond Lo # abaly o o dsloe ogou a5 cul > )5 [CT abo
sloosls .coul st 28,5 EUrOmonitors(2006) ;1 Is wls g 5 43,bgs &ls g 4y gy e
Onmed ) 39290 adolos Loz ;5 awgi Tl a5 009y b85S (g)lar Ceocd 4y IS sl 4y boga e
as,b g0 Sl g ol oas aws CPL Yo e vl oslital b e g o0 o (K0l Vo @ e
Sl gl (EDU il onss Jaws (o lis freen Ly 45 wiog Yo o)l slaceed 4 5
95 allie o LT .enl onds oolitwl (VAAY) s g pon, eguSin (i, )l picte ol dline (611 Cand]
2® Sl il oanled plgie 4 —aiis dhavgio ghaie ;0 45 1, 5 (e )3 Come jl a0
J5 a1y alasgio 090 (@l VY-VY) ligel s Cumazr o iyl jslate (e a4y ailacd S JLas
s yhe (e 3 A5 LS (s 3 Do S 3 | 255 (g 00 ) S dilre Cno
Vgl S Cal ol w1 3529 dnlona (nl 3 a5 (ISiie il Wlos S 0y e (4l 10-19)
5 obodan Jals ie (ol Ll st (LS gt (oo 5 o 0 45 0315 (550 95 ateld
5 acllas ool jo IV Vlogs cos pYL (Liass abolio g olaml oys0 o)ljge] jils Cunaz jgb e
olnl o35 Blaz jolais 4 Jg males ;S ool (Slail aplo jus uite slne (sl o9y (ae
0595 ;0 Gligel ils Cymez ;s 0gde Yol o)ls 0529 (VAAY) g 9 yo9; cguSin slrosls jo oS
(drass YL ablas 0,90 jo)cwl ool bLlod 55 glailoye0 4o Oigel il Cames (ol oo
= 0y Sy Loy (6 0 aels L (0905 o yiss 55 1S JS (6l (I Sl

1.International Telecommunication Unit
2.Annua Telecommunication Investment



Yv T o lads /() ) (salaill slayia 95 doliliad

5 EDU e aculxs sl 5L 0,90 Sledlbl (poled ol oy 4238 L jo alls #VA Coma
D¥]lews sas azs 5 Euromonitor (2006)

Juo yaeadi 93597
Joae Moo gl sloosls Jae _ Juke 95 et sl 5 Bl sloosls g 51 Jae 3550 sl
35 ool DVF] omlon ;5 oolial ale g B ge3T 90 51 =" dolas il o 5 " eols 3!
w1y LaJas 0,900 4 g e ls as cob Ol Jos g 5l b Jow soled oy ploxl O3]
ol 4285 5 0 1,0 adaily 81 4 bogaye 2l N Jouz Ve mlosls (iuled ¥ oY ) Jolos
ol Jloline (oYU mhaw jo g coie TP wi) 5 L300 ICT wloyu at) e by e el )b
Ol (89 Sl (225 sloaidly 5 65k Ggte ;0 enBple Cllas 1 (6l Belate a
ady o TRP Glidl 5o 5l o g o oo amsd 32,0 5 o2 bon (i3l 1CT il
JUIS 511, 6,135 51 ol Lt acalllan ol 5o Sg>ge slas sl et NEusliS walss 3l Jgame
Oy il iy 1CT aloyus i) (6,985 50 42 y5 (o (Sowl 00niS pgas & TFP
Py s yiie Cpegd (Lol |y Jpase i ady sy g TFP 5o oy as)
0y sl g cte 1 55 el ol 395000 el a8 sbclen ool 1CT iy
0y o 500 sleyea S 0 ICT wloyw o, c@sly 10 5,138 o Jgamme 4 o 9 TFP
l, sicls VLS sla Ss ICT slaVls s o)Ly 45 jsbiylan 0,35 o 51 ,eu5 Asls TFP
plosl 250 laysas o a8 (5 )sld sloacd iy 4o jl Olg oo Ty nl @ 4 bl
Lo o 45 ol U928 15y Lo JULST ol 51 S5 a5 5 0,00 Sslicte (slaJULS 51 o9 oo
o=l @lis 5lasler e i g il 5l el (SO eolail sla s ax e ool ool ooy lis
45 Hobples g Sl Sluillopn J3 5 90 pite (rogs (Ve » VeV g2 l) 990 w0y ooy j
Sy O grlans 4z 52 ld g (gl S5 (bl el loline g e G 1 2 e jlla]
St pize )l waz la (59l (B pdy g Tl o 1) e 2l I s il
TFP i az e ol el asel jo S Sabes Ghls waz slag ks L) 053 Wl o
Blie iz 50 Gl wlojw oo I i az 5o Goloplas slp ) Jeux ¥ gtw )3 0950
bl Gl L (25 5 L3I ICT lie 31 gy (215 5 (A3 ICT 51 st

1.Pooled Data
2.Fixed Effects Model
3.Random Effects Model



ol an by ;e 510,90 90 58 40 39 o sdnlive a5 joblen .l TFP ws)
b )98 VL OMazs ehans b )5 (59508 9929 45 9 0 VS (g 039 Jloline 5 Cote ¢ il
ol o 4T b @l ol loyo )b (205 5 A3 TCT wlojus 1 26 ilie i 0
ol 1CT wlop s ol JUS (65,5 095 JaSo 2 j5m0 100V V) (s 5 Cond ccypmedls
iges sloy0i8 JS TFP w1 ICT whle s w51 50 S0 sl sl Sinlos caisS o
V50 lagginm ;0 dnwg Jlo)s g adlianugs sla,piS (ol odd i (A5 95 4 (5]
Sy dm dz g 310 Sygo wax [CT wlopw ai) jlcad oass &l s ol Yo ¥ Jolos
wloyw 3550 0 ma 1 ol Ll il jloline 5 Cudio U525 whaws 93 52 )0 (2 slog)
Jds el ity dnmgs Sl o (sl oS | atblianags sloypiS 0 (2 ) a5 L5l ICT
[ICT o 6,155 aloywas |, GDP 5l i ppes ai8langs (o )9iS a5 ol ol o
oy o s S TCT wle s a8 ccil oo (onlpls O YAZ SLa) wleols olazs
5 gl slow! Jdo ks 1CT gl Giol38l a5 canlons] googe Lol il axsls Ll golassl
DA Wl oo 397 (6355 4 (§y9ld e dngd Jl 0 5 aBlianny a5l golatdl wl,
G b S L gyl anled Jo |y Ll glang Blas o sl o505 (9 Gy
L cbie oS Jslge sloml L U0y oo )18 o jgdS JLas o a5 (108 (Ve - VY g2 bl
wliwlie o (malS 1) 4t iy la gt S 5 595 (o S92se SIS iilel wuax slbas olid
Wy Jloyo sl )eiS )0 anux sl gld )3 d92ge @il L2 sl clie oSl
alols 53,5 o5 Jls o dnug Jlo s slo,giS as S1.08AV S 5 08,5l Sl
S gous gllae polie Bl il Jg s ailiannsi slo)si5 L og> Sledbl slacsla
obadl ol 5 Sludl sl s hans (s (50l akold 55 S50 (55w 51yl T L ool alold
ICT wle s 15145 Conl cano SalS g 0,05 S92 g 418l drusgs 5 dnns Sl (slo 528 o
Sl Al anwgd slayeiS Sl eS anng Sl s slaysas je golaidl w2 B g (A3
Joline Shiccul lolims g e TRP ot o Sladl alojus 1,915 cpl o0 (0 YAS SL>)
g anwgi Jloyo loysiS o o2 TFP RSB R SIE B RPE ICT wloyu b Sluil aslo s
DS o 5 Sl alo s 39 50 5l (JLis aS 0sgy Joline 5 Cude ailiasngs slo,9iS )0 o2
ooz Vo 58 lagygin ;o o) bt a8 el ICT wlojw jiis ax o wilie L 0 Laase
ey 90 a0 A5l TCT oy wsysore 2 [CT 51 5888 conyp slp il o 03,51 ¥ 5 ¥
Uiges S5 lm ¥V abal) 8,515 a0 by e ol ) Jodo ¥ g ol ot g bbbyl g T
s Slbls )l oo g IT wlopw o) 08 098 oo alaxde a5 joblas aas oo lid | s ygiS
adaly b 5000l b jsiST LS asged jo adg Jelse S (559000 0l 2 (5 lobine 5 Cude



Y4 T o lads /() ) (salaill slayia 95 doliliad

Sl by 51 Lol ol Jloline g cite (Malops [CT glagy, o 151 lizan
s- ol s 1T o 51 ICT izl 5 oledl aglopos il i1 55 ¥ st 5 Celine o

5l TCT il 1521 550 10 o ol el 45 0 ooy s 1CT _Ulalliyes sloy oo
oS aiges JB aiilen i oy sl el Jloline g coite [CT (dlos 52500 02
Y slagygin 53 35505 0ol gl oS oo ol 4T dnngs g drags Jl>y0 09,5 93 4 1) L5 5590
3 i TRPa s, o 1T il s ) 51 a8l anngs (slo )58 1o sl ol ¥ 5 ¥ glaz V)
Wbl oo oSe Ojgo a4y drwg 0 6o el 0500 40 doel (pl el OlbLS | aylo s 0l i
Saline g cte TFPus, 5 Mallos lag s 5 305 TCT linl 156 0,5 50 10 45 Js
JL>).> Lng)sAM_S 09)5 )99 )L}LJ.M 9 M.u..a 4.4..9[443.‘49; 6“&)9.“5 09; ) ‘S)LAAAJ‘ AJLoJ,w ))‘ el
P TFP s, o Medlipn slopyrw g (30 TCT (Glin! 5l igom o 5l icnline o dngs
adgr an Slbly | 6,Ja8 a ke ps Cd Gl dmngd >0 lo 08 5l o al8biaswgd (glo giS
() cnl 00e ICT Ko sl 5l i o988 09 5 90 58 0 Yoo ¥ Jlo yo sl allsl
sloolaiwl s K0S JoSo (bl Oligad o jl8lesen ldle 5 0,0 (sow 31OV YA
S o lably il LLs s e b co pl 5 o sl ol 8has ol siales 5590 00 silo Wailyl,
il aales oIS Gl g i Ol 3T Al Semme ol 4y lesle J &S Sl plejle
s 1T s g0 0 4o o liSale, o 3l ooly) mam 45 uyio ,b5 4 didlianogs (gloygtS 1o
Szl LS 0 JoSe Jelge 5 o3Y slocabo s 5l (o5l (gom SO 5l cenl oo plosil bl )
a5l 399 b dgs b0 sle 58 )0 Ll sila o 550 0 |y o] 5l eolitul a5 s ls 5929 [CT
wold e e slacalu ) gue blwad abul [CT ais; 10 Swlais o slags, 1854k s
3048 a4 (S0 e il e (690 500 (59 2 €T GOIAS Sl Az )0 cosgws
) el el a5 Cenl o, Joud BB oo a4y @bl )| 25u 4o 6 )8k p aiBlidnnss sla9aS
diin) 50 joib dxwgs Jlo o (slo)saS Lilogd jall (6590 00 g 4 b sy oo IT isw 4
SLbLs ) aie; 50 Ll Lol slas 138l yr 5 wilosls plosl g5l slas JiSalopm I T isu
5 Al TCT (it Jolite 51 .crul i 690 0 9,y p Olbls )| 31 s red 4 .ol
9952 o5 sl 0l ¥ 5 ¥ Jghizr 1Y 5 A (glagygins ;0 5 il aylojus 5 o (ol gloga ) oo



2 ICT s 380l SILT a5 ol ol qmlazslon o] 4 dlie ool j0 a5 (6,50 Ly
Sl e b Sl Syl anngd Jloyo g abianny slo,siS jo odg Jelse US (5 90,00 00,
elod,S A8l 5 Bjso 4 O Jaw jo aliliarwsi slo,9iS (gl (gilre yiie SO jslaie
Dlog TFP; = ay+ a,D log ICTD ;, + a,D log ICTF;; + a3 EDU ;,
+a,DHD log ICTD ;; + &;
il 2y Dyge a4 ge3l nl )3 Hhe ans )
Hy: o+ a0, . Hy: )0

)

Hi:og+a, <o i H;:e, <0
Lol Jao sas dnwgs Jl )0 (5l)eiS sl 5 o das il anwgl sloyeiS (sl silre e
8l anwg sloyeiS o TEP iy 1315 TCT aylejes ady il a5 WS o ol yio s
bgypo gl asiyl gl .ol ool F Jgaz yo 0)3])4 Sl mls cal asng Jl 0 sleyelS 5l i
apd b oSl g il 2ol BIAT Jae ezl Jae g5 aias e i emle 5 Feil
dnngi Jlo o 5 @l anwgi sloyetS o TCT alopu ai, Jlecnlply 55 9, olgsai 1) b0
Lol 529 Jodo & Yloio! a5 adlge it aidly dnmgi (slay53S 30 31 ol 5 ol gl
3 Gt wbanags sloy9iS 50 [CT 3 (638l 1857y ol aats o .l JoSa Jelse
B, 3, ole ad el drngy Jlo o sloygiS

S5 daals
ad S 13 clloslamsl args 3,90 wdy il 5l (S olgie 4 ICT 029 4 Sl ol
Y Sla Sy bls Jds 4 0o 5 dlop Geasd Go)b 3l 5 paiiies job 4 o2 [CT ool
Sk Slalllas .ans o 413 r’L’ e |y Jyame 0, TFP 5L 5l 5 eoiies pé 5b & ol
Sy les s Ml’ L) Jsaze 5 5590502 955 ICT s Sl ahasngs slo,gdS )0 ohg 4
5 el 522l ey angs Jlo s loyeiS o wny  ICT cina s gl aiseg o b tagy
@ dnngi Jlo)s g aliasny mhaw 93 0 be)eaS il (g2ed BB asels jleslatul b ey on)
olass anlllas oy 4 baygiS 03518 anels 5l solitul wlazslsy TFP ws, o ICT 31 )y
@ 5% Sldlhe 4 S 1) 5ES bl 5w QB Ay s gleyeaS 5l ok
Sl oals Kimgy

iy S o a1 Ks o Kimgl (028 ol g (o5l slagSl (Jow 3,1 b
ool el 1208l g Jloline g Cuie bay9sS JS mhaw y0 TFP i, A3 ICT aiboyw
9 Cade b dmwgd Jlo 0 loy0iS 10 5 VYl g jloline g Cude allbarug gl jsiS yo )]



A T o lads /() ) (salaill slayia 95 doliliad

5 ol 5 Cute aigad JS o 50 55 1CT (6,585 (s 50y 1ol /YA il g jlolies
gl )0 9 /¥ ply g loline 5 Cude flalily (pl aBlarwys (sloysiS man o el </ FY Ll
Sydse abaxdle &5 psbiles .l </ YV ply s jloline 5 Cote 5 dnwsi o slayelS
A ablanng g anwg Jo s slaysiS mha 3 oa g aiged JS 0 o TFPus, , ICT
Lol Olen wls o5 ol 5gs8 adlasugs slo,sis 1o Jl cpl bl cudls walys (g )lolins o o
Loy a8l dnngs 6laygiS conlie LMl 5 eloizl (solatdl clis glacdlu ;0925 4
TFP s, 5 ICT by 5 Sl alom blie 51l oo p gl 5 a5 joblen ousls
oo JoSo canlin Glacslo g a5 coul S5 ol 5 6T 095 a5 coul Jlobins § Cucie
s ICT oy 310,90 40 sdalans 4 b e e ol 5l Jel> adlie i (o ICT
ad, » ICT 5w 515,50 o Ll o)ls Siabes (Y2+0)J 5 o5 aslllas L TFP ws)
3 s Gl 1) anwgs Jloyd lo)etS 53 e nl i )35, Ll s TFP
wdbanngs sloygrs 53 TFP wsy 5 1CT 50 51 2ags ool slaaiil ulaly oS (550
oo ogu )5 Gl Glgios 3,90 (2l )0 &5 (o2 g Sl drng Jlo)0 (slo )9S 5l A
b oegdly 5o ol anngs Jlopo loysiS )0 (5590542 ICT S ol gdlie Ciz gl el
sl o8 (6l Lol el oo 55k 559000 985 5o 1y 198 ol (0l 51 (S 1CT oyl
Jo o sle,5aS s anng ol ol 4 sgs [CT &5 ol ol oestly assls 4 ol &
p3Y 4yl sloan o o (0 oSl Jgl 2igh aise gy 1CT wlie 51 asilys o Jubo 90 4 asmsgs
WSl ped WNsdioe wieo gy allidnwss loyeiS e 5l (gienlas 5 SOk Gln
sloay e g OMSae wil p3Y Aol o il e (S3eleSS slasjgliws (] 4wl o
Jdo o Jlo ul b sslo o 1) oals Fais sl s509aSs jo aid) w3l slag la8 ayle yuo 51 200
el Bl Cio g 3B BB Sl 5 (clainl golaill slacslo ) 0gmeS b 093
097 @lysS o)l 4 axg b s aibasuy slayeas wiles [CT s o) l38 0L
iz 5o Jele nnte | Slelul gl 058l Bi5i5 5 (B, laluzme 9575 (5 ke & S 0]
2 091 a5 dngs Sy sla,9i8 Koo Oyl 900 b jsbiees wiils o 1CT 5l Jol> gils
2 ogde a8 85 leol g oo (S, llS 5 (s3lle e Sl e o oo 3) it 3850 |CT ais;
N srSslr ACT annss o go,é i ot (I3 N CT tlops o (6 350l o 1381
(Sl oyl yo anwgs A CT  su )0 Wl 0B slad o 5 dyas & lasdl ¢ 05 5o
iy g amsls mhaw ;o Slbls )l 5 Sledbl 65 slyw o il g [CT Sin 3 axwgs



Y

aly> 5,4 ICT ls yiSlas Ol o 1) b,gaS ledlbl (5,08 (6,554 aiw) ;o <o

il
JAAF_Y+eF 090 5 598 #A (gl Joko 3T - s>
Fdgi (G o 1 2 3 4
DLICTD (((’)%51%)
0.042° 0.030*
DLICTF (0.009) (0.007)
0.0207""" 0.01
LEDU (0.012) (0.011)
DLICTD"EDU Oou
. 0.039 0.025
DLICTF EDU (0.009) (0.007)
0.046*
DLITD 0012)
DLCOMD (%%‘(‘J%)
DLITD * ECU (%%i%)
DLCOMD*ECU ©.008)
R? Adj 0.30 0.30 0.48 0.47
F 0.67 0.67 0.66 0.66
= FE = FE = FE = FE
. 1.38 2.70 2.53 4.25
2 575= FE 417= FE 6.32= FE 3.38= FE
X (0.21)% (0.38)* (0.27)° (0.49)°
b gd

Do yd Ve e 5o Jlolie =FFHF (0o 5 0 mlaw o jlobae = as 0 S o 5o jlobias =*

ool ygeil )0 Jhe 4o )8 i pdy Jleisl =8aiies [law 5l Bl sl 3l Sl #B )1 :Y
(25 ICT wloyus oz, DLICTF ( 515 ICT aylojs o, DLICTD el TFP s, aily yuie ¥
5l Sl ) wleym 0, DLCOMD . t5hs I T aleyws ws, DLITD o sldl ayleyes o2& LEDU

sl




¥r

T o lads /() ) (salaill slayia 95 doliliad

134y -Y.o¥ 0599 HO ub Az g 6&)9.&5 ‘5|).3 J..\.o é)giﬁ .T—Jg-\q

Ty (L o 5 6 7 8
0.139
0.043" 0.040¢
0.011 -
DLICTF (0.011) (0013)
0.017" 0,016
0.009 :
LEDU ( ) (0.011)
. 0.131
DLICTD "EDU (0.027)
. 0.028"~ 0.027
DLICTF EDU (0.012) (0.012)
0.081*
DLITD (0.025)
0.044°
. 0.076°
DLITD*EDU (0.024)
0.049
DLCOMD*EDU (0.011)
R? Adj 0.32 0.32 0.43 0.44
F 0.67 0.67 0.66 0.66
= FE = FE = FE = FE
7 1.58 2.70 3.08 3.83
2 228= FE | 3.38= FE | 258= FE 1.80=FE
4 (0.68)° (0.33)° (0.76)° (0.77)°
:s;:l:e.g..b,s’

O R IR g N CE VW zhw s ol = oy b o lelas =* 0

reld ge3] 50 o and i Spdy Jletal =8 astes jlre 5| Sl il S 661V
ICT aloyw o, DLICTF (1515 ICT oy o, DLICTD caul TFP i, atsly yuicio ¥
oo o, DLCOMD . 315 IT aleyes o, DLITD . jluil aleyes o, LEDU . > 15
el L5 SloLs)|




¥¥

YRAY =YY 0,90 j0 drwg’ Jbo 0 s ,0iS gl Jowo o)gi).g Y- Jous

byl Gl piio 9 10 11 12
0.028"
0.037" 0.025*
DLICTF (0.008) (0.008)
0.008 0011
LEDU (0.032) (0'019)
DLICTD*EDU (%%21%)
. 0.036 0.023
DLICTF EDU (0.007) (0.007)
0.031**
DLITD (0.015)
DLCOMD ©ow
DLITD’EDU (26(.%114)
DLCOMD*EDU (%%?1%)
R* Adj 0.28 0.29 0.42 0.43
F 0.67 0.67 0.66 0.66
= FE = FE = FE = FE
, 2.006 2.43 3.37 3.82
2 567= FE 542— FE | 439= FE | 1.46= FE
X (0.23)* (0.14)* (0.49)* (0.83)
sl oF

oy Vo s 5o jloliae = 0010 0l (o jlolae = was 0 G mhans o jloliae =¥ 1)

ol yga3l 3 Sho ars b indy Jlets| 28 aiies s 5 Bl il JS1s 6l Y
ICT wleyo 0, DLICTF . 151 ICT aleyws as, DLICTD .cosl TFP i, aiasly i ¥
aloys a5, DLCOMD . 50 IT glep s, DLITD «slasl alopw 2,8 LEDU (> 15

sl (3 Sl




VY o lach /Gyl ($9LealBl (sLayiia g5 doliluad

YRAY-Yee¥ 0,98 )0 ;005 £ sl p V) Joo Q”Tﬁ f-Jgus

oy Syt A
DLICTD ?6(.)517;
DLICTF (%%%%)
LECU (ooe)
DUM, DLICTD (%})g)
R? Adj 0.035
F 067 _ e
131
5.14= FE

7 (0.39)




&L'a.o

b olpl slasdl o wle e 35390 Sloj 6w S5l OV TAF)desme (> (blis § Lo e o il
Qe o)lade a9 g sl aAloee \ FYA-VYAY Sboj 090

5 woladl wi, 5 ICT clbls) 5 cledbl sy5led LT obs,l OFAY) Lodiu!l o Sk
Slazdl oSzl o lblds asdle olKiils (5o dlu, o)l SIS alio (590 0

Ol olasdl a5 ICTHSLs )l g Sledbl ()51 8 (VYAY). basiul o Kiloz s ¢S puiins
N oyl (ol pl golazdl sleiagh aslilas

0aSLzils ¢yl o5 o8zl s )| ol 5 4l TFP wz) p ICT 5l e, n O YAR) Lo Sl
olassl

)| ol IS aslic bl oyl (sle i solaidl aisy 5 ICT 31 o) n(VYAD) Ao 90 S
olazl oaslasls « olblb asdle olKisls

Aghion, Philippe. and Peter Howitt.(1998) . Endogenous Growth Theory.

Coordinated by Maxine Brant- Collett- Cambridge, The MIT press.

Bassanini, A. and S. Scarpetta. (2002). Growth, Technological Change, and
ICT Diffusion: Recent Evidence from OECD Countries. Oxford
Review of Economic Policy, Vol, 18-No.3.

Bresnahan, T.F., E. Brynjolfsson and L.M. Hitt.(1999). Information
Technology, Workplace Origination, and the Demand for Skilled
Labor: Firm-Level Evidence. National Bureau of Economic
Research, Working Paper 7136.

Brynjolfsson,E & L. M. Hitt .(2000). Beyond Computation: Information
Technology, Organizational Transformation and Business
Performance. Journal of Economic Perspectives, American
Economic Association, vol. 14(4), pages 23-48.

Bu, Yisheng.(2006). Fixed Capital Stock Depreciation in Developing
Countries: Some Evidence from Firm Level Data. The Journal of
Development Studies, 42, NO.5, p 881-901.

Coe, D. and E. Helpman.(1995). International R&D Spillovers. European
Economic Review, vol.39, pp. 859-887.

Coe, D., E. Helpman and W. Hoffmaister.(1997). North South R&D
Spillovers. The Economic Journal, vol. 107, January, pp 134-149.

Dedrick, J., V. Gurbaxani and k.L. Kraemer.(2003). Information Technology
and Economic Performance: A Critical Review of the Empirical
Evidence. ACM Computing Surveys, Vol.35, No.1, 1-28.

Euromonitors.(2006). Global Market Information Database.



v VY o lach /Gyl ($9LealBl (sLayiia g5 doliluad

Gordon, J. R.(2004). Five Puzzle In the Behavior of productivity Investment,
and Innovation. NBER, Working paper 10660.

Green, William H.(2003) . Econometric Analysis. 5d ed., Macmillan, New

York.

Griliches , z and F. Lichtenberg.(1984). R&D and Productivity at the
Industry Level: Is There Still a Relationship?. in Griliches, Z
(ed),R&D, Patents and Productivity ,The University of Chicago
Press, Chicago.

Grossman, G. M. and E. Helpman (1991). Trade, Knowledge Spillovers, and
Growth. NBER Working Paper, No. W3485.

Hacker, M and J. Morsink.(2002) .Y ou say want A Revolution: Information
Technology and Growth. IMF working paper, WP/02/70.

Jorgenson, D.W(2001). Information Technology and the U.S Economy.
American Economic Review, vol. 91, No.1,1-32.

Lee, H and Y. Khatri.(2003). IT and productivity Growth in Asia. IMF
working paper, W0/03/13.

Lee, S.Y.T, R Gholami, and T. Y.Tong.(2005) . Time Series Analysisin the
Assessment of ICT Impact at the Aggregate Level — Lessons and
Implications for the New Economy. Information & Management 42 ,
1009-1022.

Lee, SY.T and X. J. Guo.(2003). ICT and Spillover: A Panel Analysis.
Department of Information Systems, National university of
Singapore.

Loveman, G. W.(1994). An Assessment of the Productivity Impact of
Information Technologies. In Information Technology and the
Corporation of the 1990s: Research Studies, T. J. Allen and M. S.
Scott Morton, Eds. Oxford University Press, Cambridge, U.K.,
84-110.

Mankiew, N. G , D. Romer, and D. Weill.(1992) . A Contribution of the
Empirics of Economic Growth. Quarterly Journal of Economics 107,
407-38.

Matteucci,N and A. Sterlacchini.(2005). ICT, R&D and Productivity
Growth: Evidence from Italian Manufacturing Firms. University
Politecnica delle Marche, Ancona, Italy.

Northrop, A , and K. L. Kraemer.(1997). The Information Age: Which
Nations Will Benefit?.Center for Research on Information and
Organizations, University of California.



Oliner, S. D and D.E. Sichel.(2002). IT and productivity: where Are we now
and where Are we Going?. Economic Review 3(3), 15-41.

Pilat, D ,and F.C, Lee.(2001). Productivity Growth in ICT-Producing and
ICT —Using Industries: A Source of Growth Differential in the
OECD. OECD Directorate for Science, STIWP/4.

Pohjola, M.(2002) .The New Economy in Growth and Development. Oxford
Review of Economic Policy, 18:3.

Pohjola, M.(2000). IT and Economic Growth: A cross country Analysis.
World Institute for Development Economics Research, Working
paper No. 173.

Quah, D.(2002).Digital goods and the New Economy. LSE Economics
Department.

Rincon, A and M. Vecchi.(2004). The Dynamic Impact of ICT Spillovers on
Company's productivity Performance. National Institute of
Economic and Socia Research.

Roach, S.S5.(1991). Service Under Siege: The Restructuring Imperative.
Harvard Business Review 39(2).

Schreyer, P.(2000). The Contribution of Information and Communication
Technology to Output Growth: A study of G7 Countries. STI
working paper 2000/2, Paris, OECD.

Shiu,A, and A. Heshmati.(2006). Technical Change and Total Factor
Productivity Growth for Chinese Provinces: A Panel Data Analysis.
IZA, Discussion Paper No. 2133.

Strassmann, P.A.(1990). The Business Value of Computers: An Executive's
Guide. New Canaan, CT, Information Economics Press.

WDI.(2006). World Development Indicators.

WITSA.(2002,2004). World Information Technology Systems and
Alliances, Digital Planet.



¥4 VY o lach /Gyl ($9LealBl (sLayiia g5 doliluad

Ladilaals

oo ;5 1) Jpame 5 5 ope o5, Lo [CT a8 JUI 5,50 50 i aslllas (sl )

0uS dxl e 1 ke 990 4 WlgT ge S o )3 f.;l; IRV

Pohjola,M.(2002).The New Economy in Growth and Development. Oxford
Review of Economic Policy,18:3.

Jorgenson, D.W and K. Motohashi.(2005). Information Technology and the

Japanese Economy. Journal of the Japanese and International Economies,
Vol. 19, No. 4.

a9 5l SO 4 ailes oo Jloms YIS sl S 5l plaS o awe) jo yiinn Sledlbl ol Y
WS a5

Quah,D.(2002). Digital Goods and the New Economy. LSE Economics

Department.

elealy an il —olis I8 asl QL TRP ws, p ICT 5 vy (OYAS) L Lo b

olazdl saslisls ¢l olfisls L gle> jeeus

le ) a0 Al o ) TFP (e sy, ¥

Al .yl golazdl gle s SIS 4 (5,9 040 Ny, Julos 5 (655 o3IO YA)LS e ol
°\Y’ D)Lo..(:: ‘A?Oy 9 ML}))

WS Al e ) e 4 ey dslllae gl F

Lee, H and Y. Khatri.(2003). IT and productivity Growth in Asia. IMF
working paper,
WO0/03/13.

Llosp 5 4 R&D Gloys gl VAAY Jlo o Sz rml;)f as L.,’JM 3 OV Qg_l N
RO PRAPTER N |
Griliches, Z. and F. Lichtenberg.(1984).R & D and productivity Growth at

the Industry Level: Is There Still aRelationship?.in Griliches Z. (ed), R & D,
Patents, and Productivity, The university of Chicago Press, Chicago.

S mlos S oolil TFP  TCT 51 o) sl sy sl (ms pogd Lidg, 5l anlllas ol yo .8
s @ s som 3ol ICT wlo s slojlol slocaasd 5,50 50 a3 Sledbl (090 s
oS sl (6 )38 loyw sl 4 [CT wilojs 355 51 (1490) ol 5 65 Joo 5l ooliciul
Ul wdls |, 6 5Vb Meass gl &5 (5355 950 a5 Sl (nl (28 (B0 iz 0 Y
szl s Gopdy VL Dheass (@ly )3 0)ls iz sla,gld Andy 5 12l (Bl 50 i
WS e Gl 1) asaz glags sl



ol laas,s 51 solasul laslisl (pl alem 51 el ool 5)ls b,y cpl p (oboolasl adl A
Slas cal o3¥ ag, cnl 5ol ol slule o YT S anie yoe sla Lo plas (sl Sl
wloyw 07033 dnlne slaby; yiion adlllas slp adl pateie llojw SLYE wide jos lu]
S dalye p g & 0y (oo

b ol olazdl o e 539550 Sloy (5w 3300 YA deme > (blis g Lo e o sl
Qe ojled x3gr g 4ol p alme NYTAVYAY Sloj 0,90

Gu and Lee(2005) , GrilichisS(1995) o,ss sl alo o dslme (sl oaisols alal, 51 .4
iles S oolazwl s

Wl jo oS glasdlas jo .Y

Bu, Yisheng. (2006). Fixed Capital Stock Depreciation in Developing

Countries:. Some Evidence from Firm Level Data The Journa of
Development Studies, 42, NO, 5.p 881-901

‘6}33“\5‘ O Sula 6lW9S Je o slo,eis 6‘)-3 08 dwlore Sl zr ol 00 |aL'>.v.§|
a0lsl J0 (555040 Oy50 ;0 a5 5 Gloden 4o ewl doye V¢ laugie jeb 4 Lé g ogles) LS
Wb pll Ve oV Jlo yo bl
Productivity in the European Union: A Comparative Industry Approach (EU
KLMES 2003), www.euklems.net
‘5‘)4 a)il.b S )l RGO PR 4.«3; ).'a_v ) S0 \e )...v QS’LS)‘ LSLQ)}‘“S 6‘;) J)LQA—«J‘ C)J
olaidl 5 claix! LYo a4 Sl 75 (Y- +P)g asdlas by puzman wlaid 3§ ki o
L,k 0550 sl Joe opl plo .l a8lianngs sl ,giS 5l i drwg Jb 0 slo,aiS o glain
dod 6‘1.1 o )b dw J)Le(.w‘ CJ" A wl ol U?‘A)T 44.>LAJ.MJ J)‘Lg(.w‘ C/" .))5.4 )b 5.1)[‘..,4 ..\...>
4o glp dopo Ve Szl F5 Y o jgiS aen lp aoye Jlez Dl F50Y de,glS
Js0 leysiS (glp oo Ve g 4l anwgd slo,5iS (gl doye aw SHlpswl F5 F e guS
50 o yeiS (gl oy Ve 5 Al anuwg slajelS (gl do o lea Sl F 50 Axwg
a5 Cel o1 5 el ol o watis cvmline stz BB ol 0ol Cowd 4 2l 4 arg LAy
] o0l oslawl U’S))J 4.JL°)~J M) )| UT ML?(A 6‘)1 as el TFP M) sJJA 3o M‘?}“""‘A
AL odal Cawsd & s 5 0,00 0929 e BB Sl el 0l O ygo 4 Bl e caes yo
3 mls coalls 5 cdhae ol Yo Lo 4y 098 0 ol 5 590 3ylse 40 doye Ve SO
C).a lJ d.sl.n).w Ml}bc 4 Jas.vfa @Lu L@rj 9 Gl 00 s_)L».».‘>‘ h_)jl.c.o.n LSLQ}')L"'*' @Lu UL"‘
.M|ob)9‘i ‘) S0 40 \- tj%—w‘



o) VY o lach /Gyl ($9LealBl (sLayiia g5 doliluad

5 ol Cen g (Vo0 Y) Jood {00 S 5 5L oiike «02AY) el 5l 59 4 )
wlas $ ks s as Y. |, |CT4ﬂLAﬂ Szl 5 (Ve -V 3w
Sl 0ol oylas Alae o g 055 lawg  Sluil ile pus alors 09 4y 085 g0 (] VY
S g LaalS ALl dolpl sl ysiS gl (AlBL ol ale s il @y bgy e DleMl N Y
el 00l Ba> diged 5l Jdo ped 4y 009u5 s o
s 6l 3 F g3l 51 (P00 diils sbaosls b coul Bl g5 51 Joe 48] Lanseis g1y V¥
ol S @l ales,S esliial ks G3a3] 5l ool b Sl S ST 90 4 o5 S g5
anxlie 5 a4 auilyi oo i anllas sy Canl Coll 1L Bl slaosls g5 5 Joe 45 cul
DS

Green, William H.(2003) . Econometric Analysis. 5d ed., Macmillan, New Y ork.



