! d' * h
(GLS (5, « Panel Data =l ;) 5 gaeiils sbaZdl 5u 5355 55518 b mliee 3l 53 53 5350 Jolse
soled dips,

2530 0ils alalll ju 553 (5918 b paliis ualgh 53 yide Jolge
(GLS i g, < Panel Data célLaa )

AT il ful
NN/ F iy o

$ibecd dllgg, M
3y ol&sls - olazdl iz Lol
rshahnazi2004@yahoo.com

VWY bne TF 0ot ot Jlo e, 35150 5 lacS b madss aolibad

oS
slegazle i el 51 (S g 00l Cguime Hema il laslatdl (6)9me idu (lyie 4 5 Gyplid b Sleds 5 wlio
S Fp 6yd b gmlio b atll 5 Sl U oad (grws il 5o oidl oo LBl G ol jomma Ails 4z o hominw
Sy p Bigel 5 angi g i (slaanm bl s Ml (555l ra jema s slasdl gl sla e 23l 5 ous
b 5n 659l b lio anags  jgmestils slatdl (slasly slopmiite 3l (gl 358 Julosily oy 5 659k b i
Sl b ol 5525 FA (sl Joo nl sl o (>l LodlSTs Gl Jbe S ypoea SIS slaidl sloas¥ gz > 4 4558
Sl Kl Wi Judos 5 4520 Gide gl Casl oo 5,51, T GLS iy, 4! Panel Data célea, 5l ool L Yoo o=V« -
Ol o ;5 g e 13l g 50 )3l b malio e g Baiow (sladiy 18 bl | 5 Sledlbl (59l folins 5 ot
Lo yuicte 51 S0 50 ol cansl (oo B D00 4 (a2 3590 Joho 45 Liljliraizmed el i (6 y9lid b ooy Sojgel j2eS
Sy lil ams so lis b iaS (sl e 350 i oS il it o piie 4 YU (55l b polio wdy iiS Sle

a0y IV g /PN CITA Coge eSS A hjgal g OlbLijl g Sledbl o,ls slaain ;e drwg § Guiss slaan e s,

Dedise yiy 6y b mbio adgi o il

salS (5l

e g 0992 )Wu.ulo LchoeLazél g_;‘..).:..]y
2 e mlo g omb ks L plio
L. Lgl.mu..au (b u,.,.a:lS Sl ol alwlS
3100 S oolatul asal o (b (5,5ld
lJ. Slods 9 éll.du& )l 03 W 6)3L»3
2y L i spsld a5 58
Sl OYe jlwdie; 9 olle b

DV asl o golasdl ws ) aaljdl g ail 4l

O bo) 5o, 5539 § )ga8bils sUAIE
6oLzl jamo yiils slaz8l OECD L 5

2. Generalized Least Squares

)9’“&“*‘ olaidl Lo,ls emmeadys slaidl
VIS adgs o Gl ot 131 G2 5|
5 WS o0 05,50 |y oy el wlons
Slods 9 @L...o )| |) o¢5}§| u"))‘ ERVNN
‘4-*-")5 ‘_)-" BL o))s“’sn Cawd )WL)“‘"‘Q

e O ol Bpae s mes (il adg
QS oo Lyl olazdl (o
slbio g Cloas (iils 5 i slaidl jo
4 1y Wyls gulS il (5598 gyl
slacaye sl w@ilysls g5 n sln 6l
Sl e (90500 G135 O sl 5 (0,

3 onlP ot sl mlio cnl 0900

o adlge N ol oS el lSe 5 oo o SteMbl g5l
dlse Glojoyee T

sbds

seee il olal o pled 0szg 5l (S
Bl w5 £ 0 ppendy olaidl
~,988 g il el p - olas
S s b oleas 5 mlio pp cnlys]
O gl ety 5l S olaidl e e
Mlau;o )amu;l‘.d‘b slazsdl 4 J_._s a0

seee il olazdl jo oleas g mlio
Wdgi gy Sl gl g gwlul oglas
S50 UL°) 9 U& ‘)lS (53)-:-‘ 69—’ &4.»)3‘ .)‘9,0
DY gaze 5,5 5550 Ghe) dss sl 5k
3 edd oy Sleas g wlio b oopé g

Shelie Jols (Panel Data) sbl slassls -3

b 50 (g oK lgls bl 9i8) isu iz slp
okl sleesls Jao S (ke @ ol iz slaglag


www.SID.ir

VWY hns TF 0)led ot Jlo e, 35150 5 lacS b s aolibad

(GLS by, < Panel Data i) 5 sae il slalSl 5 553 (55508 b glis il 55 5 550 Jolse

&3bed dic s,

sl il SYlE.

/

Iy

ild g i Gleds g b

\

—

e ils slazdl slaayy Cozole -V s

9o ile 2o bo

@ly ooynd IS5 4 (gy5ld 5 il
Ay g dlize mlie pdhul; 5 ab)
(i 5 bl e ppe bo oladl IS
@ (K gloaulyr JS& 4 gl wa,
)Bmw‘é 6L{b‘5:|)‘é ).JLMJ 9 Lg)jLJ ‘Wb
g abdewgl sbo)eiS ol lasiwlas o)l
G9n ed sl 58 axwgs Jl> o
Lol ses jgme iils slacs 15 Lais

s el g e il e
oS, b lis sl slagazls
oLl el ad S el alise
e oWl et mlie 0 (144Y)
S99 oo plio (B9 guitge plo
SHnde gobw ;0 ohgia jaasie IS
51 eolawl 0,55, cpl ol e il
S8 Caglgl o rils el a4 Cad udlo
S e (V397) Tilo 5 () 05 e
5 e dlasdl o 1YL aass L Sl
Sl $955) wap3 oo )15 Az 5 3,50 I
3 9,85, ol (PR iee Slas b
ol e b jo Iy Lusls 5l eslasl
a5 eolal.ams o 518 Sb,l g el 0590
Sl §95 o 2,00 3929 9,505, 0l 5o

3. Lee & Has

5 b Al T (S5 sla ol s 5l sl
5 W o Ll egele pslaale e
L] casledl sale @bl g bojemms
g bosluyy s e jils olaidl
oSy il 055 Bl la Shs
slazl g 5,5 S0 Lol Jole o5
slazdl slaiShgy adilico jyme il
oateie VISS 3,457 joblen 1) jgome il
Gowadl Lol Y ez o olgi e 0nls
ohgal Jols adsl 9 (23l p; aY o8
Ganie 5 Slbls)l 5 oledbl (5)ks
Oliize pgd 4Y 0 .8l oo dnmgs g Gahios
39l slaaij 4 Wl 13 oSS
sloanse g oas plal Ll Bjsel
5 Sledbl slag slis 5 damgi 5 Guios
6lp oSS 5 Gliime cpl 1) lbols)|
B e o WS e 5 4 ol
spragils slaidl sla S pom Y Ll
odis piiie Sliddng (ede SYlEe in
5 Olih amd wile olelpsl
slatdl piloz Y o oad alal wlel 25
2 e Sledd g mlio Sm jeme il

Log e yelite (il

5 @5 s ol Lagiies &5 ol
asl a8 5 Slodlbl 5 gils s
ol Syme ails o uils slazl o Y]
al, soled jo Jil g Gy olml i,
Slazdl iy pmi ol olasl sl el
o9t Slasi 4y (i L Homma il
00 a8l S Syl e mlie
a golazil cloclles allS slazil g5 oyl
T Blste a4 ol So il 5 LIS
IS (55,555 5 pnn el placllad
9 ke 928 5 s ailj5l8 DY 5o iy
53 BB S e gy Wil DY pae
Syge (M S 6yl b mlio ;o o5 ol
3 s pgmegisls slatdl i3l 6l s
(S S SIS g e (ame (gy5L8 g9
I¥T 858 o 52 58 55 1) (SR pte g oolo
olaidl sl Lole jemma sl olazdl jo

e Gysl 5 Rl DY bl
9 &8 Wi b b e slaidy § oS oo
rgd g Gaiod Sy il g Sledlbol U8 s
5 ol Pl 5l pel 6,5L8 adgi g (bjgel
G 0 wle s Sueal 6l 5
Bras s g9 gl b lad e slaisn o
TN A (S5d wloyw 55 g adsl dlge
5 e o Zawd Gl 05 s Coenl
Mgl (295 B o j97ee il slad]
e sl 4z, 5l s Lallsb
5 Fn i b b wile piils 5 il
el @)l g (Jlo Sless 5 Lawgie
5 IS i i Jolse 31 s s e
Sl 93] 5 99500 g g aslo s

& o) 698 5 5,1 Rle S oS L
""" 5 11031 AT IV] ] s ag U oo ol )
el o a8l gizeo Lawgs [VV]


www.SID.ir

(GLS (5, « Panel Data =l ;) 5 gaeiils sbaZdl 5u 5355 55518 b mliee 3l 53 53 5350 Jolse
soled dips,

9 ooy aslie g SGo 3 mlio b Caio jlon
adgi uils ( gt iz )0 09d o0 B pan
oolail elﬂa ﬁL‘“ N Sl » °5>L° ol
ooliwl oo Qm 4o bq.q.c —0g4s oo
L“Jé Oils g9 ol 00938l 53,11 5 06 so
RSO PN Wy R EVRORIE
5o mlie ol o s)5ld g il jlasdl s,
G azy plols cul Cais Gl Cwns
Sloas 5 mlio a5 any Jidu o S5
2 Slesd g mlio Slles o an

03,5 50 ) sl s pptils 5 ol

510U an)s bla) )l @yl s3iyeunds
el )l pge (Sl Sz 51wy
Grdely g S8l GhlEl Cepe w
a Gl glbcdss cugsl o ollo
ol 285 8 albanng slacdss ofg
S Pl (Brme 5 obnl jleaie; Laulo
Crdaad, ©yud Sluls cys iz
S 23l Sl b yeiS )l
5 Sy 4z ol plas e Jolate
ol aiS S WY game Cold) &0l
Shslo 5 adgs 5l 5 6ysld b lio e
sbo ol oS CS Al ge eSS o
58 s ol pen glayl g Syl b el
sl V] s s & )w 5o (oYU s pivcals,
s b mlio dS el (NSE) Ppsle Lo
[\v] WWile ooy dastivo aw slilo 1) 5y
Lis Sy Fr 6y b slacs il )
S9y Wz Sladgs g olelal 4y Bl e
.u\)')'d G»I)LT wl)s‘ 9O P9 ..\3)3—‘60

1. Nadiri
2. Goto and Suzuki
3. Shirer

S5 aoys e 5 Y8 g 4 19AS L
2ol sesar (205l T aiS e
Y4 e Koyl sy VAAF 5 1AAY L
AR SN BICIC NS L
25l Al .l 00,5 035l do e
Sleds iou ;0 drwg g Gudiod gladi i
BB g s S ple Sole @
] Saal

ol Jalse 51 il olass 5 mlis
Xlaisl drwgs gloolazdl jo gslizle Jod
3l Sy 4 Js25 nl BT o5 glaisS &
o9y HLH osd oo sloixl glaanl 3
Sl b mlio ppes cdrugi 218 o a5
bl gleo pw 5 a8 ool gl
b Gl i g g 5,5L8

AT (Gam Eele jo oS aigS Jles
oo Bl slajatli 4 axgs b ol salys
iz lab g s o Cleas g mbo
S (nl (g Nebioe Gabpnd
Sloss 5 aglio ol ondly los (clins ;s Log)
Sato S (6,988 50 Cel (S e
BV PO & N BT P ESP N L5‘9
gl S )92 )0 Lo e oS J>
5 olo (5,925 Cuul Sn S a2l
wil ol Cato S 0 gl 5 il
Sl clio abpands ;o Caio ol Ll
s 5 mlio wil s pouh omb as,
gle Jio) $p0ls 55 Gl s pole b
Gobd b mlio 0 04mge il (Cox
9 o 3)ly Sp 6y b mlee 5 ol
S Ulpl Glcpils Jiw) 048 o0 Brae

2ol Gtils a9yl mlio Jro Sxis o

$hglsS izl sl oVl 6yeld Legy) 5]
&9 on o e 2 b adg anld Gl a0
g} al,?’d...;l Lowies YU g5k lhls OT Y gazs
5-National Science Fundation

e 85 Sl Sloas sl iz o aasie
arg B Ll o jaase 5 olsr LS
Sas (1398) 5o 5 J Lul, cnl 5o .ol
Glajlas b 1) laedld 5 mlio 5kl
g drwgs 9 Guiod ladaije wlul g Ko
ot 83 g0 ), 0SB 090 sl 4yl oo
dele lsie 4y anng 5 G gloan e
Ansgi g 3z [ el ol 3l ppa 5505
OMELS ot 9 ML IS el @ s
L drng 5 Gz (Dels S 0 slad >
e slacdlad obs )l el dw Glgie
wlopw 390 50 Ngdoo Dgme IS
I 4 maxe IS e (Sl
e g sole el S g LS
wloyw bl Glolas DLy S o
oleas 5 mlo 5l aws ol o Sl
L obadpe slagasls i1 .aad o slools
Py b plio ks mlio sla S5
oolattl : Jol odes Cupogas 93 sl 1,
g Yk (8 O)lee b Shadl (595 51 00 S
509 Vb 5 pledige 5 Glatels 5l eolizal
Iyl Alo oo Ay 5 Gk 7, e el
axgh BB eges (2350 (nl pogdle

G293k & Cod) Axgi g 5 (glaalje
58S sl sogo Dlegdga ) (O" soga
5 Geios el LS g Sladgs (g p il
' el 48,5 15 ST 5 90 dnwgs
LG 0l slazBl jo eols plis (144Y)
P aeys Y Ve o clel gl sl
B35k a5 Syge ,0 ik e 134T Jlo
Ol el doye B0 4 So QT slozn!

2 ls 50 O T Sligw 9 6555 1, o8,

Jsame ol wuld 6sld 5 Jsame sl G ¥
S ol 50 o lil 850 Clas odes o)l 3929 Dglas
s gleanl ol Jeame gy5kd sl azmei
Jyame (s 928l odazmn 9 Vb (5)skd Vel Ll s

&

Cojqlic i

VWY bne TF 0ot ot Jlo e, 35150 5 lacS b madss aolibad


www.SID.ir

VWY hns TF 0)led ot Jlo e, 35150 5 lacS b s aolibad

&3bed dic s,

(GLS by, < Panel Data i) 5 sae il slalSl 5 553 (55508 b glis il 55 5 550 Jolse

[\¥] OECD (g5l calises zgbans (bl 5 golio adgl (gobpmnds ) Jga

A ebd faoge (559Ld ol sk
Lad lgn gl adel WIS S
Sl elepils - ‘_,.14._..“'..2;-' Jie

Sy p Sl 5 el
gl Sl 5
S slal

S el

Sl ale S
Sa S 2 la il
Sl g Sy

-";_&;')-__é

S S

sl ol

s clady

Pl ey

PR P

s .‘_';".‘.éf ..;.L-_-’,...:.g

[VF] OECD (5,4l cilisis zobans (ol 5 golio (gbpunis -Y Jga

ol @il b mbe

M Hgml i b sl
bsgie

3 AVl geld bl
bsgie

Pl abe

wreth geie g e palie -1
wear SVpame g e T
el IHT
Sldy el Al s -V

Jesil g e g els

FUFICIES RS < S FI

e
Sty g Sna¥ Slady ¥
S g P Sy ST

Bli g 208 paad g ol -F

e ) sl Sl
S | gl SV ams ctl -F
[ ER P VG ESNIC PP, B [RCH [OPE PR R P EL

LS g a e slam

w2 pilyl g epedle =)

S ogyeige adii | Llug -T

Loslad g Lslen -0
el s <Y
S T e g AT bl elapnle <Y

gl 4 glead pilis T sl g gl

ol | Sl sl !, -F
3 o= g omlely Sliges ¥ R
JB| S g gie 10

SYlile y Sliages -0

ol n glee I adsl glagagends
A oo lid asds aw o1y gyolid ax e
&Ko
Ll 5l ) mlo saiemss (OECD)

dnwgi g goladl obejbe
GO 3¢5 and Lawlgl o (5,5l ax
aS GligS w eols b S ) T g ools s
Sz 0 VAP Jlo dib 4w gl> 4 polio
Sysd b mlio 5 5y5ld b mlio ail
Fonk @psld b glie dawgie 51 5L
e Tl 5558 b mlio 5 Thawse ||
L bl cganpend cnl slizl g g5 0
50 Sleas 5 mbio Ml (gatmends
RGIUN PRV I G PRC
Baus 5l mlis (6,9l (soipunds (slw

1. Medium — High Technology
2. Medium — Low Technology
3. Low Technology

g 5 S e o o5 oo -
il 0030 O BV LT (sl g 9 4
Al § 32855 7B Cod &S (ol -
el doys S sl sl Ghy8 @
e N D
else Jlisles Logy oVl LT dnss
5 el lio plo 5l Sglite oo Ll adg
Fles dnngi g Gl gyl Do o 13
3 el g0l ledsl sasS el g
sl p Fe glacudld (anaal oyl
a1y 958 5l 55 Gl sans il
o oS ph g ams oo olais] Clibos
auze culy gaie Sleogas laady

Vg i lo p o lidod gl (5 ien

b gl o Goio anug 5 ol -V
e Jax (5,9l ol el 5l (5,58
Wl Gleanld Se 5 Wz Sladg
2L ojates b Jelin 3l 5 i IS
D5 e Sl )5 G650 i

Cldsi iy gysd b oslbes . Y
)0 9 «.\.Iubbg;c A.t.wsﬁ‘ ‘) yl-‘ 003)‘51 ‘_;‘-‘))‘ L’
30 05> S pdcald) Oyud uli8l b ases
D5 38ee (>, slalil

okt mlio Guuaz ;s wlel (pon
Wy 4 dang 5 Gded Al gl
GlgS 4 w0yS e plil A3 allBU
S0 Ll je pasls ol &S (mlio a5
djﬁl‘;"é L, é‘.‘.l“"a U.Q-.’.‘)) B cCawl Ja.w}fuo >
le o poole Wgd oo gamail 5y
B85 7 )ee oS 1 5 0 (538 b mlio
Cowd &y abgypo Caio 0y IS anwgi g
» abe o Gl 4 4y Lol
Kl o §dib 6)5L;é i 61‘“%
VAT ams 4 asls cnl oyl g (Byme
Tl cuns 5l pley o 50 005
A o oolatul yhey8 4 drwgd g (Gubod
VAYY Lo o asls ool b ol @l
(NRC) 15 ol (Lo liios cyorel Lawgs
arg bad iy yel o gle,edS sl
s b oz & glio s ol &
Div] wos

sl doyd Vo YL sl (gl 9,8 @


www.SID.ir

(GLS (35, « Panel Data =l ;) 5 gaeiils sbaZdl 5u 5355 50518 b mliee 3l 53 53 S350 Jolse
soled dips,

Dollars (trillions)

20
[ Wy

16 | W s e

[
m[
a__[jj]____J::]

3 _:c._. '3 y_-f-‘-A-A- PR P RV P
Ty Sasd
1995
o] vey-

L1 Ll alded 31 awzd
40

i -

213 ek Ak S gl

ELTEE )

350 ks

e ey I
2010

51390 nwgs Jl 50 g ablangs slo,giS sl s il mlio JS 03533 33,1 =¥ JSKs

L v et b st sl o
35 D LEees p il Sleas

WSl e mile Sl
30

25 |
20 I
15 I
10 I
N L
. |

1995

1999

2003

2007

2010

[A] (¥+1--1290) GDP ;I jgomejails goliziongs3l b3, mam -¥ S

0 )oasubils @lio sgags by
Oles s0a33) )s )g8.0.5)0ld

297,38 g e IS g lie 0jg el
5 00 Slom olaidl Lololie sl S
ol laygiS yiion 0akl3E e SOLES
ssboles bl o goladl slac s s
ooa) sl oals eols las Y USG jo oS
Vo Jlo o glee ool Gln JS 003l
0lge Y ek ST &

Ju o mleo ol e
loysiS L3l LalBl Jyame 5 o)
Slatdl gao)3 TV pow b anslie o ol
T3l Jlo V0 iSz8 Sl
olos Lo (VS5

1. Nano Technology
2. Bio Technology

Yo osgam Yo

T
b ol o

oS o J.MJ) HECUIW-3 ‘5»5“.) 005)9‘
olidl cde a Lds o

sl )l &
@L»..o ).va LS‘J.».A)
o 5 Ole & adbe bl «
3wl 58U sl pdculd; sl oS
soaie ) 093 sadgi anld o mlio ol
Oeized 9 (559195 dnmgs g (5590 0 Gl
) L;d)lf u»;bs‘ ‘_gl)..n) C)] an.«:;u )\
Sl sl eolaiwl (kauie uals
Wbyl 5yld p e plio axug
slgize o plo pl 05 oS
ol g 00,8 e Joli 5 ) oo alisee
sz ple oy o Ylgise ) e

Tols Sl 3 ol g 9,095

Cojqlic i

@ Al 5 Gei slaay jo Cons OECD
Sels a loan 5ol S 5 5 039381 35
sl e

T oy b 6ysld b mlo o
Qo g duoyo ¢ /F sgu> udg 4 R&D
Ao, Sy 00938l iyl 4 R&D # )l
4 hoge s L mle o ol
Sgaz adgi 4 R&D e ao o by
3ga> 03938l i3l 4 doys 5 duo e /A
g 6,0l b mlio jo bl o 2o )oY
dga> 3 dgi 4y R&D 7 ,bee ao o YU 4
g9z 00938l (b))l 4 Cuad (] 5 oo
B SUNT-SY | CUN Fiy Bl CI-R G W YRR WS I
o o) e dgas gl 4 R&D 7)o ws o
Ao,V gas 00938l 3l 4wy ol g
AR 4 RN

o b Gl Slas g
w1y s sl ise OECD cwl oglae
el 00ls )18 jamma jiils Sleds g0,

6, Oleus « godlw § culilage Sloss
Sleas ( Sig xSl o)lw loss ( Jbe g
Slead 5 6, XE0,5 Sleas (g0l
Il bls) clbas 5 sledlbl (,4ls
Fr o b gl dll 4 slas )
$ sba,sks Lol 4 bwgie 51 YL
s )3 gy 5y5k8 5 sk, el
S (o0 )P el Sleas g mlio

slacald (e p 6598 L lee
G St it YU (S)les 9 658
wiboe @leo cnl 5)k Slasis jls ks
ol @bl a8 Lol s (syl5
ol crlpls e oo S5 ) mlio

g anxle VA g 110l @ i adllas (ol Y

VWY bne TF 0ot ot Jlo e, 35150 5 lacS b madss aolibad


www.SID.ir

VWY hns TF 0)led ot Jlo e, 35150 5 lacS b s aolibad

(GLS by, < Panel Data i) 5 sae il slalSl 5 553 (55508 b glis il 55 5 550 Jolse

&3bed dic s,

Parcant
50

3 B s b s mEe
40| M- *

[ [ .
ag |

1995 2010 1995 2010 1995 2010 1995 2010 1995 2010 1965 2010 1996 2010
LT ! 4t o e - iz ety

[0] (-1 4 -1290) Gilises slo 525 GDP 1 jyme 5,5k 5 (2l mulis 05938l o) e -F JSi

(O] (1AAB-Y+ V) Caliisen (sla 528 5 3lolio LS &1 9o (5,5L 5 L2l aulio 05958l 55 Y Jgoar

o0 D 1348 b 184, VAL
1 &y o VAAD by Comnd

ATAVAYY A YAFAVFF q. AFTFATY TAFFAYT OL\-'?' J.f
FLIALY TAAFL 1" VAAYET AAYEE lomsl G ypiT N
TETTITT ™ TEAVYT 1F4 TABATTY VAATFY ’b‘,ﬂ
VE4TT i2 FEABA T8 oAty TEFEA ey 5
AFIYE Yir 4TaFY AY Toeny VRaTT ol [ 555 0 5lany!
FrEYEY 8 [ e YY TIAYAY VTYERY R L |
ATVEY & YATFA # YE-T FRAFY " ailae gl
1oty Y s ¥ avar afry olp!
a4- Ty TF TAVFVF ar YAAYAFA IRARTRA L‘-L)“
ATYALT TE TeFE -8 AABFT Ve [RIE]
Te0A% & VEFRY A VATEY AFFY. lalils’
ATITYEY AL ITTAYAA Y. YALETT T-4.¥2 L?'I;.

Yool ol Yoo ol Yool 0l Yeor ady

VA & ....:..,4 o .:..;u L ey w:.. et 1448 « .—.:....

FEY ¥ VAFAALF- r YTIAYALY i ;_;Hp‘?.J-f
ATT ATFaY4 af FITATT 12 il (33 98 1Y
aot H 48948V 74 T AYIY. - [P
TAY AF 1TaEL P A V1eFAY VF [E]
Ya- ! Tl wry YYATYA -\ Ll [ (555 0 sluay!
tEa £5 YT-ATR 2 ATETS Y- oy s el
TAY AF 1YETYD Atd 1TFFS \al Adl,n”L-'r
viY Trr TE-VA A3 Yafry i ol
TTA TA ATAFALT Ll TREFVIA r L(.L,,.‘
Fe ¥ Y-FY-0 Ad YTFIAA i L_l‘__"_ﬂ
Yy 49 TA4F-¥ a9 TIAYTY T lably
v4q ¥ JYTTATYE Y ITFIVAY Y (.J'ls

S 5 g Llily

Oedd ol slayens Jols -#
Olbaye 5 CasS ooyl Jbal
NELT S

.'L.....L{.\lj‘_\;y.« "
cpas o9yelS loyaSs Jeld Y
I s (1Sl LS
oslies 5 i sty (sl Bl
9 45y gy sloyas Jols -F
) Syl
“_gg.ng-) ‘L}:—U“})‘ «5L‘°)5“5 J‘L“" -0
ORI o SO g Wy P e
S8 dSalele ol g o yg0lsST

oS alw el
oz ey bl el (s

FECLE ST
S5k gl gl yeas Juls Y
Sl (S 5 yape (Ol i

wsyle

«bg .OLJ] Wil d o wadls
PG N[O BT ¥ A VW E Y
(Slobol (Slog, «J oyling]

ool ools E, Yood b 123D la b

mlio wi 5l Sl olamdl jo jsmecs,slid
gyl apolodl wasie SVLI 5o jgome il

5 o mls o

Ao yo dnugi JI> )0 ;985 iz g (pl§
R

g b mlo ppw FOUSE Gilae
S 0] solaBl Sladgs S 51 9mmecs 9l
@ X 130 el (b enli 5 L)
oS caslasl ady as o ¥ JIF Gl
Jlo 50 s ,ofe l5 5 o ,ofY
Sleos o 33 o Hlid Lol ol Lol
5 Jbo Sloss oy a e iils o)l
Ol 9 bgyl & o 1050l 5o )15 g oS
Slo pe Gl aijls (g in Gal
O)S LgLQQLM‘ ) )9-"“’6)5@ F) U"""‘o
S osls Fy il 4y cos el g o9
S92 yden )L'-'*“ ‘6‘43[5)[5 9 L.,-“'Lm-\?‘- @L...o
b ooy YA 51 oy Vo IV Ligléh
ol Jsb 50 Glel g 5 05 (ausyofY
9 °°)5 ‘»\-U L;'Yla )qu obazdl AL, 0,90
drwg = 50 glbeolamdl o 0u8l dewgs
oRlRl jemecs,5ld 5 s mbio w5
09708 y5l8 5 (s mlio g ol aidly
Boleo ptew (il lojen (pa olazdl o
Ohizel IRl 5 sl b sl s
4oy ¥l jeme iils ()l Dleas
PRR|COVPSCT S W [+ IRV o
Sloas w5 Gl b i 4 dis
Blio e (pgos g Syl g H9mme il
ST GRIBIL plaS o 5emesy5lid 5 il


www.SID.ir

(GLS (5, « Panel Data =l ;) 5 gaeiils sbaZdl 5u 5355 55518 b mliee 3l 53 53 5350 Jolse

5Ll i,
Dollars (billions)
400
I !

| —— bsstast

350 f— " e
————— ol

I LT I

300 [ "7 el Jb- 35 gl

e mash asuad ol

250

200

150

100 |

1998 2000 2002

2004 2006 2008 2010

(8] (Yo e = 1990) Cokite slo,5a5 (1 YU (5,5l b Il 1S golio 659380 o3, -0 S

S Lol ol po pale Gludl (59,5
VRIS LQJT el (S50 leyus 3l ageo
e 6558wl YU (5,0l b (sleolsy
DVT wloas Ly lasdezsls
Jolge (omyp b (Vo2 8) "0 ly od S35
S olge @ Toeke o) Cudlse
Py sl adbhie Sy g &Sl oladl
5 obls,l 5 ledbl (gy5ld arwgs aS)
WS ol (05 adye Lis 4y 5 g9, Lx
B
P Sudbe 3l 6ly &5 S ALS L
gld g B S, plilbos s
sl Godiae Ll s lel wis S sob;
Gl ol 5o golatdl Joos 5 (S5 50
RERCFC RSP RPN R PRROTS WY oW
Pk g eom pdve bl slaalepw s
drwg &S > bl g sl S8 yiy 5 0,

1. Darby, Liu & Zucker
2. Wonglimpiyarat

Yo gyd L Gluls S cos il
il e biel 0093l 53 sl
@ bgye Vo oLl YEF Jlaie o ien
do,0V0 &Sl (Soh g o)l mbe
Slkee YVY lablo,as cwiy 4 b
5 GySoilul Sl o oYY 5 Yo
KATIPES BRVWSRN RIS I 77
S
WY Leolad 5 Lagles
d)lt‘.‘lﬁﬁ \Yv J"Wls &,Lw, P aM).)\~

o, VP Yo ol Ve
Yo oLl

1] Al oo o0 Yo

ol el oila)lbs
o o 083) 1Se5 g 5 o ol
L plio g Lol cusdse p S50 Jolge
658 alo s 3l a8 ausl o YU (5 ,5l8

3. Silicon Valley

Mg 5l e, s Ve g o0 18 4 gy ¥
Ll oy (Sl allBb

5 oWl mlio 00938l 33, ¥ Jsax o
a Yoo B YAAD oy b jemmecs,slis
o0 &l | iliseo (slo,5S 5 3blie SSis
b ez IS o 83 o0 i SNl
9 5l @lio 00938 (5] (o) 2 3550 09
B80S VY 53wy FEV gme (5 ol
o 3T 0o jo OOF L)l wos ATF Ll
5 oy YO Y ISl sy YA
el 4235 05y ao s TAR dils sl

gleo 00938l 55l a,
St Sz 0, 5 ol o jgmecs skt
2o)d VY gy Sy5e 0,50 (b g oo

a2 o lis Oledbl e oyl 0,

S olnl 5o semmesysld 5 i mbio 0l
B O B g
Olnl by (o) 9550 Bblie (5o ul
W Jold) 6>L....u~| HeaS WY lawgie
(2977055 5 el (5 Hle e 5 gl
5 (S5 Koo 5 ez epling bl el
4S5 gy Jol) (35 30 Slig,l 59aS A
L sl )5 mlio jo cal 1S (01,56l g
Yoo Ll YA L oasie YL 5 (5,5L8
Ot LIS Yed e Jlo jo o038l ()
Fr Gkl b slal )5 mlo acgeme
w5 A ez o9 byl 9 (O JSCE) wdlee
50 w0938l il Yo o)Ll Yo 4 YV L
Sl j5aS5 it 5l 518 (sam slaas,
Jyaze Slls plaS o (nl5 9 (3,8 oo
WO sg0> 50 oYL 5y5ls b lals )8

Mb‘_gn )Y.\. Q)L».L».n

&

Cojqlic i

VWY bne TF 0ot ot Jlo e, 35150 5 lacS b madss aolibad


www.SID.ir

VWY hns TF 0)led ot Jlo e, 35150 5 lacS b s aolibad

65bgd dis,

dsles () 10 (B) 5 (F) «(¥) 6 0%> L
Bgd o ol (V)
v) (Hi-tech= fRES, TEC
A) dolas (V) ;0 (V) 5 (V) 30> L
g o Jol>
() Hi-tech= fICT, R&D, EDU
6,58 b mlio adgs ol calple
5 Sledlbl (5 )skd slaas o lade ) b
sl G390l g dmmgi g Geiod (Dlbl)|
ol Dype 4 ooliiul 0)se wdg AU
() aolee Coul oud 4385 a5 ST
@) Al e ags @b Sl
Hitech= A(ICT)* (R & D)” (EDU)*
9 L (5855 51 ey slee (mip 2
g oo (Vo) dolee () ol 8,1
(\*) Ln(hitech), =1In A+ aln(ICT), +
BLn(R & D), +OLn(EDU), +&,
Cesd &y Joo oSl @y azgi b ool S5 LB
SIS el o )8 g0 as ool
S5 Sy bpine 1Sy Bl
it Ol S b 558 b molio oy
& @lo S Aol T Jsae 80y ol

Lol o &Sl Joe 5l ool s

Jas 301y

S Ol 5985 FA Gl cosd gy Joo
3575 il lp e (nl 5L 9,50 DML
3l ysas sl gl ledbl) cosls
Syelp Yere-¥Ver¥V gl Jlo (b (og
Dval c[o] 51 5L, 00 slaosls a5 ol oo
el o gl gl [Y-]

sz 090,55 TA &Sl @ axg b

1. Multimedia Super Corridor

(GLS by, < Panel Data i) 5 sae il slalSl 5 553 (55508 b glis il 55 5 550 Jolse

g Dbl (65l (b loiemdSS
5wy 5 Geb sleanie ol
(ks a el GBjsel sloan e
() (RES-fICT,R&D,EDU
() (TEC-fdCT,R&D, EDU
Sl S5 Bl 51(Y) 5 (1) ¥oles
00 Bro cladnp a5 ol Cosdly oyl
Gl g s 5 GRS (el sl
Y Gro ool o b olbls,l 5 oledlll
Dyder amslr w5 g lbsimhe 53,
5 olixe slaw o e Gl ol oS
5 (F) «(F) S¥oles ol b Sy b iS5
dnal osly (ol Sl Sapes B 51 O)
30 LSS 5 lisins 5 Jol> a8 ol
g oduid yiiie Slaass g olel il (Y
Ll amda s g wloe ok ey
524502 ICT 5 R&D o355l slaasy 3o
@ e Alols S L e ils anel> Sy
SpeSe pll g Slel Bl eos Ylie Ol
g oo Ao oo Dladod
) STJ=fRES, TEC
() (PAT-fRES, TEC
) (SRE=f(RES, TEC
oS el Casdly ol Slo () Wolas
9 ole Dliiod 5 SYlie oul (5,5 4z
4 i jeome giile olaidl S o wlel g2
lo 5 09b 0 il Sleas o VI 0y
@l opgbiws plpe 4 s n (e
iy (Yl asly jsbs il ol
Tobe pled (ple 4 g 039 Slel i3
g oo Dgmita il slazdl
¢) (Hi-tech=f{(STJ, PAT, SRE

SISt Sy e Sy p (e (I3 (9See
Gloalop Ly BT gloasls : Jols
sl Qe 5 plaiedils pdye,blie
s ,gly 5 el a4 s aexy
oy dmmgi g G gyl ()l
g DBl (5y5l8 (SopnS 5 (Sgo s
Ok 0 S SUl &yl g Skl
DAl st oo Js
LV e®) ol 5 (oSl oelulel,
9 O Suise ol Jelye (o) p
b plo anm) )5 oole glasS ik plo g
G Y el 1) Jelse cnl S sl
¥ (5l 0, 3SThe —Y LaolSasls
25 P e T asng g Geiew Sl
Gosls cbesls ny dels) besls
sbesloygy plo g olbls) ¢ Cledbl
9 Sl wloys -0 (3l 5 Suxd
ozt 55 T il o (bl (slaolasinl
Wz eSS Cudbee Cux p¥ lse
Gl b mlio ane; o 'gille slails,
o3 G390l 4T My o 4T at iy
sl g drng g Gios ale Sl
O yagee alaz 5l lbls | g ledlbol (g ,4lis

Jss papal
@l Spliws 5 ail> 3T Vb (5 p5lid
30 A5 g o gt Heome iy olaidl
Ol gleay 4 azg b ol 1Y S
ol

slazdl ooy

olass jgome jiilo


www.SID.ir

e
2
=

(GLS (35, 4 Panel Data wilaa ;) 5 gae iils sbaafdl 5o 5355 50518 b mliee 2l 55 53 5350 Jolse
b g,

Joe 5l el cows 4 slo S dolae -F Jgox sl o 0 9 dog Seal golaidl Ll

wgi Jl 50 w8 g aBlidnngs slo)9iS oo

VWY bne TF 0ot ot Jlo e, 35150 5 lacS b madss aolibad

st al oo S E g
_ dLn(Hitech) _ d(Hitech) ICT Sl ANl e celidiesn 4o Yl et el b mukie alsd 8 P 1 Voaslay ol 3l Ean il e
STdLn(ICT)  dUCT) Hitech | —55 7o entdhane oyt gho oy 2o anel o ' olal Slpl g 5l Sl 0929

_ dLn(Hitech) _d(Hitech) R& D

Arags g 3025 sle au e 4 VL (gl b plio ady S

Joe 5l eanl cusd @ slo pidS - Joax

S (oo s e 4z YL (5 5L
5 a8 o aaS lp ol 5,40, s
omel38l s o lis ouls aodls £ Jgun
5 Sledbl (gy5ld sleanje 0 wop S
s 55 Staldl 9o s JFA s L3 )|
oy S sl Jp yld b sl
TFA drng g G laan e o il
B S sl b mlio wdgi ws o
slauie Bl asys Sy wes

1. Random Effects

Joe &S (pl g bativs 5 55l
25 Sl (o) D90 A (owyp 390
alpo cal pasie § Jgas 5 (V+) alal,
&lo adg 2as Sl b jpnie 51 G 0
Sledbl 6 ,5ld slaa;a 4 YU (g l8 L
drwg g G glaanie wolbls)l
Sl 4 il Li5eel laanie g
de s SO byl see o plas culys ol

b glio a5 o Jis slo it o il

azgi b pizmen Cawl ool oolaiul Data

dln(R & D) B d(R & D) Hitech
din(Hitech)  d(Hitech) EDU ) OLS  cloonss: - ol
= = . el " L e qlid coadag S oL d\.iu 4
dLn(EDU) _ d(EDU) IHitech T AT GTROSD) o Rl
3o glabas>Me BB (6 pdy s a5 dayll
Joe 059l @i -0 Jgax a0 ALl e Ales s 0 0 3929 b el
sl ol el it POOLING Sezg loosls 15" il g Slueal 31 5 le
tge kel (] tge skl o t e el it o o ‘ . .. J_‘_ ol s il as ‘o
—w B et 0 3 Cwow)
1'3522}32 2.588228 ‘:g?ﬁs 965024 3'3:53?1 9.294733 Tas 31 252 e o ) :

4 T ' 159 ¢ & yets b Sloslie gl aS
ooy’ | oes7ass | “ONEIE | oa7mass | NS | 0198022 g Gl Aig3n 09y Spdy e L O Sl
535?}3?3 0.797836 ?'{1"2;3?3 0.679768 5'3]'33::1 0.611237 Sl g coledbl g gl aiy 3o SRy s L laalis 4 o <5f:‘°5
26545 | 53979 | 202609 | 500904 | 136925 | 419911 il a3 Syore OLS g, allislio 058 J 208

(0.00) (0.04) (0.17)
9005021 | 0404039 | 1203886 | ) 45539 AR (1) ool 5 (335 5 00,85 oy wg) )

(0.00) (0.00)
037 0.98 0.99 R’ S o ams e Slaslin 51 S5 ,o 4 solue
0.36 0.97 0.99 R" ‘(GLS) 4.».3[.) oS g_JLu)a J:é‘» wj) Ny
64.9 (0.00) 2768.3 (0.00) 18475.8 (0.00) F - . . 1o x . e
OB g 0ols 18 axgi 0,90 Wds |y lacsglas

100.7 (0.00) I F

22.2(0.00) il o 3L BLUE oS aos &)l G5cmedd Conl

ol lnnsls e S5 & a5
sl ools 51 5 Jglae oahade slo ools yo

PRV JURARY-A oS £ 5 495 FA Guaos ) g sl Sloj sl (6
IFA dnagi 3 3o sloaizin & VU 5,58 b i 3y S : ; ;
P g e > $13 & ¥ ,))9_4‘)01.&}‘ daisgs Jl>)o5ng LENTY

A Slbls ) 5 ledll! g 5ks slaania 4 YU 5,5k b mliw oy 228 G olls Y s 5
- Sglad glylo RV-1Y )
A il slaainge 4 Vb 5l b glio oy s Tmeun P

oolaidl glo aiw; (oleiyo (gob; o
PSRRI RRCCONTINE STt U PO CS v fow
2,545 cnl slo ool G (25 (Sluanls
Lie b Byl slp S sl 84
dudos ol 0 GLS g, 5l boals) e
el 00 oolazw]

oS W0 Jpaz o a5 3905 b
Arwgl g G glaan e ses e lid
s sl 5 Sl 5 Ml (s ,5s
L oplie odg o Jlles § cuie )il


www.SID.ir

VWY hns TF 0)led ot Jlo e, 35150 5 lacS b s aolibad

(GLS by, < Panel Data =il ) 5 sae il sbalSl 5 553 (55508 b mlis il 55 5 550 Jolse
65bed dic s,

09031 3550 i glay9aS fb -V Jgux

Spain Peru Ttaly Germany Chile Argentina
Sweden Poland Japan Greece China Australia
Switzerland Portugal Korea, Rep. Hong Kong, China Costa Rica Austria
Thailand Romania Mexico Hungary Czech Republic Belgium
Tunisia Russian Federation Netherlands India Denmark Bolivia
Ukraine Singapore MNorway Indonesia Ecuador Brazil
United Kingdom Slovak Republic Pakistan Iran, Islamic Rep. Finland Bulgaria
United States Slovenia Panama Ireland France Canada

5 oliime Ll s e B Y
9 Geio die) ;0 odd Bro slaan e
sl s Lolo 4 az gy e ) dangs
P seyar e Gl Y
S 9 $yald g st slaculld
Srdl; Gkl olbls)l g oledlbl
5 @ osne 5 Slads ol 15050
Sl 6,5l glacile ) damg —F
e ao e o wlbli)ly
2 E 5 Gosls pllas (0,8 anolei =0
ohas plo 3 oolazil Cilises Glacllad
16,9l i 4o b lrazs
Jalas b 51 bzl |5 g )5l olis,] 5
Sl alo s B s lgx slazil b
Sy )8 alep 5 (215 e
g
5 g Shlael 5 Jb pllss gsledlas
ol eel 9,5 aneellas 85k 5l (555l
(Slhdss gledld o ass Bl
b )l Slais bedld g pihelt,
aoye ;o Ghaoh @i 95 5 aalle
olaidl 60,18

arwgi 9 Goiod (Olbl )l 5 Sledbl (5,5l
P A et b alio ads p isel s
oMWle S 0sd (2lib Joe & gzl
YV sl b sler 5525 TA sl
SR PR QL...; @Lu ~°)"°)i.n5“ Yeooo
g SleMbl (g,9ld sloas o ylolins 5 Cuiio
Elio » Ghi9els anugh 5 Guiow wlbls)|
90 Jae oS il Gl el 5y g slé b
P lpsieel (o )8 Ojgo 4 o) 2
bpbo adg as Sl b i 51 S
& Sl Joe lapae 4 Vb 5,508
280 oo s Lo it gl ool 0yl s
Gld sleanie ;o soys S Rl
S o A i Olbls | g Sledlb
Ay 5 Geid glaan;e )0 (bl as o
slasie bl oo, S g ao, o /FA
Ay je ey /YA Ll ‘5;;',)'94]
Dl o o Sl mbe
S Sete Sox 2le)lSal) Ll o
oy il Cam gl sl
oS Wl olnl 0 S s plé b mbe
5 oy 3,k 5l andl> oo mlan ol l -
e (59055 (55 slo el s
5 G @l p (e g goite slaidl
0258 69l g Sl b oo ¢ 2l

adg ye ey VA sl 6.;‘3)'94;—\
Sy90 ,9iS FA o Jp 58 L mlio
‘53:)0‘)\‘"’*\‘”\/ LngJL.«J‘Sb‘SaJ))A

ol LSl

sledihyy § (558

plo 80 suaily e g ol
AL o P sl Loy jeme il
AL el g il (sloolazdl (gl ool
Sagb3 b mlio o 0y Jalge LSl g oy
SpSer 095 4 ) S ez Sp
ogmegils glio 0 pale G ssee
el 19l @ (S5 50 9 Jgo0

Slryo b (Jy cel poids (a2
ol ot b obas g mbio wglais
G (Jy o9z ol Jre) 5 potils 5
YU s posile b mlis 5l cais cpl )0 94250
Slagaile Jio) 2580 Bpas g 0ad o)l
SIS e gl qulio o o o Ll Gl
live 5 Suo 5 mlbio b ool o o)
Sl IS st iz 53 S S5
oolital golio L, aShl s ogdle —onds
ool Caro oles 53 Guas —og5 e
Sl B 655k 5 Jpaze (555l (e 5B o0
Mg slaanlp .l Dol Jpame adgs
DBl edezmy 5 Vb 5k sl Wil o
Al VU (5,513 Log3l LT Jpamo Js
Selgs anl 85l as o jae (g5,5leS elad il
ol S¥same Jy opse dgm jyme il
Sl Grizpen it Vb gl il
JUCTCRRUOVRRPVRNE 00 P BV GV TR [ O

el sladdl glal sle e


www.SID.ir

(GLS (35, « Panel Data =l ;) 5 gaeiils sbaZdl 5u 5355 50518 b mliee 3l 53 53 S350 Jolse

11. Smith,K.(2002). What is the
Knowledge economy? Knowledge
Intensity and Distributed Knowledge
Bases. http://econpapers.hhs.se

12. DeVol, Ross (1999). America’s
High Tech Economy: Growth,
Development, and Risks for
Metropolitan Areas. July. Santa
Monica, CA: The Milken Institute.

13. Godin, Benoit(2004). The obsession
for Competitiveness and its Impact
on Statistics: the construction of
High-Technology Indicators. Project
on the history and sociology of S&T
statistics. Working Paper No.25.

14. OECD (2003). Science, Technology
and Industry Scoreboard, Paris:
OECD.

15. Bunnell, Tim (2002). (Re)
positioning Malaysia: high-tech
networks and the multicultural
rescripting of national identity.
Political Geography 21, 105-124.
www.politicalgeography.com

16. Zhang, Junfu (2003). High-Tech
Start-Ups and Industry Dynamics in
Silicon Valley. PUBLIC POLICY
INSTITUTE OF CALIFORNIA.

17. Darby R.Michael., Qiao Liu &
Lynne G. Zucker. Staknes and Stars:
the Effect of Nitellectula Human
Capital on the Level and Variability
of High-Tech Firms Market Values.
National Bureau of Economic
Research. Working Paper 7201
http://www.nber.org/papers/w7201

18. Wonglimpiyarat, Jarunee (2006).
The Dynamic Economic Engine at
Silicon Valley and US Government
Programmers in Nancing Innovations,
Technovation Journal, Articles in
Press. www.elsevier.com/locate/
technovation

19. World Bank (CD WDI2010)

slacdls 5l 6.5 Ll @L:.s" oyl Lol 5 eV

AYAA s ol 58 dmgs g Gabiods

e
2

&b

1. Porter, M.E,(2003); Building the
Microeconomic Foundations of
Competitiveness in the Global
Competitiveness Report 2002-2003,
World Economic Forum, New Yourk:
Oxfore Universiyt Press.

2. OECD (2001). Science, Technology
and Industry Outlook, Paris: OECD.
PRV NN ENCERVIVIIPRVESSE ¢
5 il Gler 0T 0 axeg g Gdos
oloaianl oyl s o)l ! arwss gl jlasleis

YA

4. OECD (1996). The knowledge based
economy, Paris: OECD.

5. OECD (2011). Science, Technology
and Industry Scoreboard, Paris:
OECD.
www.oecd.org/sti/scoreboard .

6. APEC Economic Committee
(2001). Towards Knowledge
Based Economies in APEC, APEC
Secretariat.

7. Dahlman, C., & T. Anderson (2000).
Korea and Knowledge- Based
Economy. Making the Transition,
World Bank Institute.

8. Fischer, M Manfred and Attila Varga
(2001). Production of Knowledge
and Geographically Mediated
Spillovers from Universities A
Spatial Econometric Perspective
and Evidence from Austria. Paper
presented at the 41st Congress of
the European Regional Science
Association, August 29-September 1,
2001, Zagreb, Croatia

olies 5 dlzg) 55kt (sihae wiljsles -4
slatdl 3ix5 (e oy 2y oSl
aw b ikl annlie) olpl o jemeiils
(soladl sla gy aalilad (ayluan y508
ATAD sl s oot sty J

or Wlesy siliad 5 silas woljolos -1 -
Aol 5 jgmma il sladl glaalis 5 Gleo
Sl b aslie o e glajpas o
0 Lo pian Jlu ¢ goladl asliingyy dolilad
AYAS ls; (YY) e

=

VWY bne TF 0ot ot Jlo e, 35150 5 lacS b madss aolibad



www.SID.ir

