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Abstract

This paper using endogenous growth models based on research and development,
has investigated two economic relations in three groups of countries included
developed countries, developing countries and a mixed group of both mentioned
ones. At first, the effects of R&D activities on patent growth have examined and
then the relation between volume of patent and growth rate in these groups has
surveyed. One of the problems for estimating endogenous growth model based on
R&D is finding a suitable representative for qualitative variables, we use gross R&D
expenditures as a criterion for measurement of endogenous investment for changing
the technology. Useful patent is a proxy for growth rate of patent result in
investment in R&D field. In addition, growth of total factor productivity is the proxy
for changing in technology and the growth rate of GDP as a criterion for economic
growth has taken place. Results of this paper show that investment in R&D activities
has significant and positive effect on patent flow in both developed and developing
countries and also this effect is greater in developing countries than developed
countries. Moreover in developing countries, effect of growth in R&D expenditure
on growth of patent flow is 6 times of developed countries. The other finding is that
in developing countries, effect of increasing patent on additional GDP is greater than
the corresponding factors in developed countries. And finally, investment in R&D
activities has significant and positive effect on growth of gross national output in



—tde) Y4 byl fdrwgS g gudlo 4)2 Q.

] (i 932
both groups of countries.
Key Words: Patent, Gross Expenditure on R&D, Economic Growth, TFP
JEL Classification: P48
ko

df:,_xa B Ry Lg}j_‘j..(: C,AJ_.:..:l 5 olel o= &S Wl OLlas Oblsslazsl (VAF . ans sl 5
o) (Schmookler 1aar¥) Coul 0T s Sy Gl 5 Ay dru 5 5 Guiod 5 Sl (gLl L
i Lt g 5 G (Slaay5a 55 OLls 2alS S 08 8 g riy Sl
033U T ..\_isjf\‘\/h VAV ladas b (g 90,4 GAS 4 e I 6T s P >
o3 S g ol Sl a3l 5 AT ul VA s (b dan 5 5 G (S e
vaAr, Hall vaar, Griliches yaa¥) Al 93 el $lab>de JB 5 sba ann g 5 G )
Cllae ol (61 Jsd B Slomns 35 o8l d g0 Oliios I saudie 23w ey OT 51 .(Scherer
LS))°J-€’.)“’—‘”}5)5-:E-’JCJ\-"’“Q:‘.L;<7-“€H S5y 4 e S ppal Colg s Al
s 2l 5,8 0Ly O1gS e ST ) 6l & 6 S5 i 5 (Griliches Vaar) s £
33 e DY g ST I anen (EVENSON 1a8Y) Cl pode Gk Jlan g 5 e
3 pb Lot g Ol 4y 5 5 Gl 5 (3Ll iy a5l 5 5590 Ol 50 4 Sl OSS
drn 5 5 Giows Sl s STl | I i 05 el el 43 8 1 5w 5 5550 OT
& e gy DI ol ) gn 50 4083 ol AT 5553 gt Sl il 6
Glac b [2alS Glis cods b Slel sl sl 2l 5358 o i ol O Olel i
dﬁ;owc@‘o:;ak‘&u&‘;}y}&)4{6)}0}«65@)&9}6‘)&%‘
G (SIS e ol I guamen Ol gie 4 Il 0 o5 Silel 2l Lokl BLET VAV ans s
osbay dd S Slel 5 an 5 G (S590 4 -3S (0 OB (s p 2050 a5 5
2 3K Sl ane 5 5 G (S50 2 45 el n s bad e om0 2005 S
3 (Sican Hlas ol &d Slel il 513 Ol oy § uils dal g Sl eds o Silel 2|
Sl ol ool dltna .(Cockburn and Griliches yaaA, Griliches 1aAq) AL s ,i..ﬁ oslg
‘w&iojﬁﬁu,lgauq,_;au\;sldlxgjmo)&iwg_n:su@us
3 R 0993 Gladmslas o pl ply digls (Solame la o))l eDglite ol s Dlel
o= (Scherer yaar, Cohen and Levin 14A8) &l S i 51 slan aniuo (o Sladuslie 53



a9

caisoblaidl Wby g Olel S5l s dzwed g Ga@E gyl T

y V444 ey d(Lucas VAM) LS J 0o (31,80 Lo g5 | (g Ai )y S, o5 Sl
>l (Aghion and Howitt Y4AA) o sa 5 0 53T «(Mankio V4AA) 5. (Romer Y44¥
Syda a8 b 55 1505)5 (8555 Sl ks & 3,57 552 5 4 (Eicher 1447, 1444)
Ay slag) 55 LaOly 3l (2SS 6555 6150955 slacs i b ol jen Ll a3Le
23 e 3 g o O gmima 130555 Ay Gladde )3 ST e Sl ale Sl 150555
(o3 s a5 5 By (e (515053 ) (sladibe (535 G b 58 dals s S ams
0537 5 (Grosman and Helpman1aa1a) ceds 5 ems S (ROMENA&) ogy Lo g5 o5
GV S i1, zils (Romer V444 ) ey s ¢l (Aghion and Howitt \44Y ) & s
ol A o 51l iy st Lamy 5 26,8 VI O 4 dme g sme
LoeeS 5 5 Slul ale yw olS a8 ol ditms (g5 sl Ilab Juol oslie 51 S o sls
35 o ladon Ol pl 53 13 58 (0 o sums 3Ll by ) 530 Ol 555k &0 659555
o S 3 3 g s (o3lamdl Wiy ey OT O 31 g sluassl s Slel sl gla gy w i
wsls e U Cote oyl Ol Sl Sl (S g 5 G s S o (GTOSMAN Y220
& 5 S S «Griliches Vaa) s 5 4 ads) Slidos .(JONse Y1 10) s bl
S5 & ol by e (Mansfild V4A+) aiuca 5 (Griliches and Lichtenberg yaas) o8 s
3y e mam 03,8l 55 5 A n )y TFP iy 11 a5 Goliod Sla Il
T S i as G ol 5o A D) (Cameron, Pruodman and Redding Y+ +0)
O V.;_&JéwliQy‘ﬁﬂd“‘{ﬁ{@jwj%‘Jﬂé))bﬂ{)@b‘k‘ﬁ%ﬂj}&buﬁ
5 ar g 5 Gt goue o (S5 s 5 e dlaly g 2 350 S8 5ES 48 sazes 53 LT
Sl 5357 48 sazee Ol lkie Lw@.ﬁ:‘ud\u?ﬁsggj\ggﬁ,oyfcamﬁ@u.\pt
€305 Sosls b Consl s anw 5 Jl 55 (gla ) 4487 48 sames g adlanw 5

Sy 558 g gozmn Joli ¢ JalS g 05,8 a3 (bl by Slol s Ol e 3T (Y
22 Sl 5iST a5 sai 0 g (aBlian 5 (Sl ST 4 sad neiadldne 5 (Sla ) 4S5 dre 5 Jl- o
Sl 05 g du'}f.g- (Axw ¢ Jl-

o158 IS ose st Aoy 5 odem ) o 4 e Slel i o (6)l5 gme 5 it bl LT (F
2,05 55205 OWS b 55 (TFP)

S o s |y edes Coda aw G ol



—tde) Y4 byl fdrwgS g gudlo 4)2 Y
(2 9 2
A 55 9 oo )3 (IS wle 5 S 6150453 Liy gladde ST ) -

d)‘a—‘ 9}3— "“““‘*:‘... @;}3—
.ol

S So
Ly o, &S sl Slods s OTng\.b_L;rJ.ojtgjlu\.lL;)La)j&fM) dek«ﬂd)&b-\
S ile Jalse 415 OV ol 0T ins s 5 15 0T 0SB E 3 b 4y Lilos S am
1ilesls

oo «(SOlOW 1956) 13015 - (6533 5555 &l ,uis (SChumpeter 1ar) diadds il
Olast ads 5 515 clucas VM) Glowil & lo s C LSl & 5 (AITOWN4FY) IS e
(Becker Murphy and Tamura yaa.)
Jedl e S las o ROMENA8Y) dns 5 5 Gdiond «(BAIMONASY) 55 = jLome ela ¢
Ol sy Mt s 55 aw &S 5 o) s de 1. g (Helpman ,Grossmaniaag)
2 B (355 SLacs ;55 4ot 55 s Alie ol 3 2bls OB sl 53 ey s2S
ol r~5u-‘ ST o2 sla o s eslanal (gl (ROMEr 184+) ey, Jue (g b5 Sl
3150 a5 lor e 4 Ul e 3 ] ) e 33 53 i ) Sl
(Romer Y44+) e, (6 a5 Jds aSlyl au Jade j b 4ty Cad 5 g aistls 5 gy Sl 8

(ROmer1aae) yo g, sliieal as ¢yl jha e J85 (5 84 (Alss (i
1 355 e (6lsasle o plss 0355 8 e (53,5 4 oK L ((Schumpeteryare) .
S g (61 ool (SLaol S 0y FTH Ol Suy 5gm 5 355 )3 2 ood 2 4
ANF LS S 0l e b S o 32 25 1) WOT e g &5 1)1 b sl 5 ik 5,
A5 sl Y glaesls 1 (oS 5 L ot sl b oS5 Gl gl 1) 5 b cdiadils
4y 32 Aok LS e OS5 dnr g (8152 OT 31 g b 5 50l 4358 3 3 9 30 s



av

caisoblaidl Wby g Olel S5l s dzwed g Ga@E gyl T

4S5 )l3 e Slgbl e s By 55 (555 by 3 «(ROSENDEIGVIAY) 5 1555,
A5 55 G 535 55 8 Jlie Olsiea il 2w 0T 53 (GBI L bz oy S 3U
3 JB o SIS sla iy ol a3 g5 5 B 5 Jam i 5> OBl 4 e ol Bl
ol OB ) conlin 457 Csl fna 51 5 T L o L]

S US o 6g (SN g i (Saslds 148 Sl et Slel) (Sb g Al oyl
St i ded e Sl (65 55 Ll lie (3Bl Al (6l e st B 4
5 la—w, ( Aghion, s Howitt 144Y 5 144A) Cogh 509l g Tu\&g (Schumpeteryay¥)
L &) aseie Jge b B

ol (g3lal ddy o (gl wl Jde <K (SOIOWNADP) o s  SoS 55 iy Jutas
3525 55 6l (Sl o pun s sLaBl 3 LS o ko i | slasil L, Al b oS
jjl.x_;lw_éU.x_;fw&}_;ul)cgﬂj_ﬂ\d_il.c,_w\‘ﬁl_gv_l:sQuﬂu;\_g'@sm‘;)b
Sl 4 0 gp A 5 5 A s 2 ol g Lol e 53 B Bl i (IS L
3 3 o 20 2l 5 Al e LS (M e 3L it e S
cmslr 48 355 oo i LT U wle o Sl a3 cdins oo 2l 1y 5 05 (g 108 wle
S o b SIS 8 e 3 )18 o Foge 05T st [y shlan e 5 oL
) LSS 5 bt (639555 (a5 5 i (slay 528 aws 55 2 & 55 A ol Lol
S e Ay Ty 5 Sl sS4 Ll S S e F 5 b e Sl sAST Ll Sl
@l S o a5 5wl 51 LSS Olioe 4 slasi] s Sotodily )3 457 558 8 o go ol !
s Il Ole 0557 atetia 53 A s Sl 6 adgl Sy ol LS il
S, Sdedily 3 slamsl ¢SS

Pl gzl 23 95 p il lal g, s (S b 4

35 o a5 O3 31 S 3 gt Dol (B I Ol =Y el (Koo ol )
653355 S0 s 55 el Kad o 45 S 315 OIS gy Sl ST Jl
oy 035w 5a b1 ok (65505585 1olSs Jos 53 Bl S 4258 09y
Sm (VA09) SIS g5 g, 31 45 adgl Sladllas 55 (S5s opl bl diysT oo Sty L

1- Creative destruction



—tde) Y4 byl fdrwgS g gudlo 4)2 ¥
(2 9 32
g}m\jojﬁu‘)du\_ﬁég_i&w%d@)}d‘j\):ﬁouﬁé;ou\.f.ﬂ}cb;sa

25

o e )3 S @ (gl G_lﬁra g85 3 ESadIS g5 Ollssbasl o M
s S s m e e JUESH AST IS oo i o o oS ok L)
Fub LT s (o 815 ol e 4 03,55 i 3 g a0 ) AT s 5 b (slay 528
PN SR ISPt o JUIE SV P U P TUS I (K SUNP Y JUI G-
S 55T s g ety e di) Gla) 5 e cpl 4 fenl Silodn § diad s 5 (glsy 58T
(AITOWNAFY) 5,51 05 (g1 315 5 5 o0 ab S 13 53 1305,5 6553555 Ol s OT o
50937 (Mankiw)aAA) 5 Se o ROMErYaAS 144+ (V44F) o, ((LUCASYAM) WS g
V4412) ewy S ( Eicher 144%0444) > ol «( AghionsHowitt1aam) o 4
S e Sl ou\i;;ﬁ 51 (BarroYaay ), ,L (Helpman 144y @) e s «((Grossman
A

LAV it 13 )LS e S5sal a1 (655 55 b ko (AITOWNAFY) 4,
e 5 1313 S 4 25 4y (B DS O 5o ST 55ban 0 5 oo 51 bl e (sl e
S Fauli )y 40 b odd Ol & Sl (5 ki 0k azilil L2l (108wl o s
Lol el 2515 ke aite 35 A 5 A 3515 45 (glabimnd b e (gl le o VIS S5
osLal 65 e 6l 30 sy i 35 el & (656 5,8 o 13 eslizul 3550 457 B
S ST plalagln ol o553 a5 b Lol g &S5 ity b (g 5 35 50 Ol 45T S e
L5 A3 3 (Bl s 05 (S550 8 S5t (2 45T 3,513 e sSae dlasly o L ks
S o355 AABT L alale 25587 s (gl B 515 Sl 3 iy 3,8 o0 D) 50
Wl g o (g3l S Jb Sl

Lyt u_i!)fr_ﬁj_f «(LUCasYAM ) LS o} 5 (ROMENAAS) ,ag, Liy dod (5,55
Al e BT o3 e ol 5 VL T yo b (lay 5387 o ol S en 87 omn ol 4315 ASTE
N5 HSS e i oo 03551 Caws 4 gl (DT Sl e o0 (gla ) 5257 45 S
S ils (LUCASYAAN) LS ) o8 s 515 5 slowl ea,l5 5 93 5 died g 5 (sla, 528 53 &7
tola s J sen 45 ol Sl i (S5 (ESdIS 55 0B s dilen) Sl s g0 508 VI

23 6l e Sl ale,w s e ol Slasl wle e il Js 5l edal (S5



0 caisoblaidl Wby g Olel S5l s dzwed g Ga@E gyl T

Dy p O geima 150555 Ad ) lad e

CLMS.sﬁ;:?»(Uzawa V450) 15155l iy (6555 = (LUCASYAM ) WlS 4 & L
Aol e 2l 55 0eT 3155 5 0y s e a5 288 e i s (6 ke 1, 01,5, Ol
Sl 359565 dde 531y Ll ale w5l Ol e b ol Lews L (LUCBSYAAA) WIS )
depsj_éd\)u.}ujjuéjfj_léj).abbﬁ\ﬁ.5)\.3)\::5\);%5}‘55!)@&)'&4.4)\
Db n 058 S8 o e 35 0l 5l s 53 (V=T) ()l ol dad s QLT L ilad g0 o) 9aT
S e i) 5 b il he Mgl 5 3 L Sl e e

h° =hg(zr) ) Wbz

Sl ebadly glyls HLST (g5 el 31 s o5l Sl Ll .ol @'(7) = 0 0T 55 &7
Dl Sole oS 548 o oS

Y 4Jolzo
L=(1-7)hM

T 02 25 Dope w5 b ol
¥ dalxe
y = (1— r)hAk“
Dy i s dolae plul pdl e Mg A, F 5
¥ Jolzo
J=@1-7)+h+A+ok
13 ST sk A iy 4 6l 5 L) ol ol
35 lesditn (65563 55 (6150953 S i 45T AST o 5 3 (Chipmaniave ) e
Oliises Olawdige sldad Jold mlie (] .5 55 o0 0l Pl i 4 &S Sl b
by Slidss 45 U8 o (o5 555 e 53 gl el s 5 oKl T € penlS Ol giaali
SV 5 (sl Lol S Lo 5 L M el LIS (65,5 IS a8l 53555 oo plonil g
,grux_.ﬂ\@ujm_,ﬂ):u_mdqucwlg\ﬁgj,uﬁwc\m\oiw
:)\Jﬁaﬁ\};c))g_odf@j:cua\ﬁt_z.xﬁ@
0 4Jolzo
Y = AK“ (M)

g el O 0 pky Al e 5 AL

7 4Jol=o



—tde) Y4 byl fdrwgS g gudlo 4)2 LY

(a2 9 32
y = ¢AK®
Sl s g el Dol Ll M 5 Al Rl
Y dale

J=0+A+ok
UJLJ}_&(‘M\QJJ@}:Wﬁj&,ﬁ:&uio'u.).!)lféjjé‘_}fj\l—¢ ;\4{

D dalg g aaly wlal g5 5SS
AN 4Jd Lz

A’ = oA(l— )M

S Tl 5 il s arw g 5 i S (65,0 b ediasilis 0 0 dsbas ol 53
5 oee IS (55T S o 5 2Ll s 5 g g (laolSy olad 315 0T g
4 ol O3 dias 1,5 Lael Ky oSTESS el s 1) O Wl oo g 15 ol 26, 8
S G b 511 55 dna g 5 Guioed (glaaty 3o a5 b Lol L e3linl 4 (glasds
Je¥s s e 1,8 Laol&s St 55 031 b a1 0T 51 ol s Ll cdS” n als
SIS S oS (545K as 0 Shsaarg LOSUE sla,yiS oolasl sy 1 55
S 5 Colia LS s bw g (654555 S i il o pdhacr 5 clal oo ges 206 8
H\,@;u;‘suu)m,u;&»@Mc\js;d:su‘_;uu,ufujj\,;ﬁ@
5 Gos slac s Il els s tlides (glalusgdoes SU Cow 5 ST e 4 2
el 20l OF gl g gl 5 425 5 Sl 65 00l &7 LTS5 s 5 0 w5
St (F35 a3 9 (515 503 50T (slacdss o 5 5 dinl g5 5l 50 2 YU ki 51 gla) 528
Ooln ol 5 03 5 gl ol ol (BATOYAR ) )l il la) 5 0 ST O e iy o35
23 ) Slag 5 095 Dslite O wd 4 5 (35850 by &5 039 Sosline sl clad
S 4 (53L5 ESKS8 Cl o cpl s ol Ok 51 (SS rend65 2 58 o0 0T
ST 5Ll Ol 4 0355 1481 5 18VA Slallan 53 (65 .ol 03 gas sk sly5 (515 e i
S A4Sl 5 E s  a nlete 1) 655 (st 0 JS I
Iy lost o 51 shdmy &S Al s 1y amy A 55 5 Gl ) sb e 5 aslil 5 jlisl ( (SGSS
S S 35 VW Al s 6 83,8 o 5 s ol e Olge 4 cdas g

s oo 1) (palil 8Lt (ol zn 03l b W8T IS 5 b0

CJJ45»‘-«“)@)-5Qﬁw‘wdﬂveu)ﬁ%)%“{wjﬁ&i’“&



v

caisoblaidl Wby g Olel S5l s dzwed g Ga@E gyl T

Cmtl dna 5 5 o 5l 505 4 Sy Sl 193 lad o ool 1) (2 VL 035
)J‘w‘ouguwuwwﬁbjdswijc)\}uMJ)‘JLSJJ.&\:;
J\.\.*J.S)}_AJJC,.w\jj}_ng_,ﬂfé\adjbbjQToMwaUCyﬁWchdﬁw
S S ol gl o gi oo 5sTal 1 &S s ( GriIiCheS\QQ')w-?&jé; edd S Olel 2
S il S s ss a8 s Slel gl mat b Ol se 4 ol S8 Slel i
)Jau@Qb‘#\J{J\M45(',..;.:5“90.1‘5&.-\"4&\{QTLg)\jl{o)‘VU\l{wmaf}‘
S o505 A5 b 5 L Ul e BL ol LB Doty 055 6
el 8L

ui.i\;é:;q-y%&é;géﬂq-wjj&ipdjlw;_;bjob\jﬁJ;\mfoilp:
uf,;;,\)_i;gu:zx:5qu6uﬁ,ﬂ}¢ymg\;twﬁﬁwt6)
2 (S Al s s B D)0 4 drn g 5 G ST 55 5 T 35 4 (5o Jol
3l S8 4 15 0T o s bl 53 a8 L Il oM (o5 3 ot oSST ekl
sl O Ll s ol ) e L i 05 LOT ol o 55,5 dal 5 Slae
CJ_.:‘“‘)‘).\_fc‘j‘u\_;‘).)u‘)l—fd‘ﬁd)j&.))‘&}ﬁjwa‘).ﬁxﬁﬁév\ku@k“}}‘}
YU ol Uy anw g 5 G o Slel gzl 5550 55 Jaal 5301 &S5 15 el o 2alS S
.J}flrﬁ‘ﬁ&"T‘_g\.hab)'l{JBJ})‘\{‘J@&&L&Q}A&);:A&‘P

033525 N=ZR" IS0 IS Slel sl Al 5wl o7 55 00 55 S Bl
B c\_? o=l lmedias il wled Z g ol ()l anw 5 g Gaid (glaosls Hluis R o ys a8
rman 5 b8 55 G5 g0 da 5 5 G (635 g0 pe JolLb 48T ST e (Sl
el OS5 s sl led 5l 56 gla g

o gt S A Wles S A8 S S G s e et 255 VF D s und 6 F
;,}_ﬂl,g._:as\,u,\,_u_c,\ws,uf@,\;‘u‘x;\;ﬁm,dudmﬁm,cuwwl
ployl e g

3L;.ﬁ:&y&jifqbﬂg\ﬁé&“lgga‘?xé\@Lg))ojetg\ﬁélﬁlo’-s&@\
Sl o 0T o alasly (51 (ST e 5l Tl 5 Tl o e 5 anm

S Slel sl S s Shals Wsy 1AV filsl 5148 das e 0L VA ans sl Solalie

&.&q@cﬁo)‘:f\-&‘ GNPW)JGQAK}éjaMC}Ji&JAT‘):a&43\)\0.1.3»



—tde) Y4 byl fdrwgS g gudlo 4)2 A
(a2 9 32
@K@Qﬁ)tjﬁgé‘ﬁoTﬁUL)Lajfcsﬁc%st&T\Q‘?'u:Lb‘jlw

@Tr_@diﬁd;,\;gﬂjd,tf;w‘sug,;bopJl,gw.mp@,\gduhua
s ogn ol 03031 B

);dsﬁ&}_ﬁ;\;f,ﬁwlf‘u)ﬂ@.ﬁ,;aualﬁ\&,y,&m,&;&tﬁd}l
355 ol et dran 5 g G 53 (G e [EalSTL el 4l a7 0 g 0nldl BT IS T
F/0 ol 53 (TFP) Juslse S (5590 ¢ T SalS AV 5147 aas Aol Hs Jle O s
Olslu) 5 8 1y gals o )n ¥ L S 6T 53487 Jb= 53 35 Aoy ¥/F audl b 53 5 Aoy
V88Y Canw 5 5 (o3lasl gla g, SKan

Lg.sb“ju\_a-\;c.u.sﬁa_g-\y)u_:litgjjofeM)LSUL{QS&L%;}Q&.U»T):f):
(GordonVaAY) cul (65,5LiS” 5 Sbls )l ceid 5 ide )l o

Slazsp Ol e 51 50 g Ve Ol s SIVAVY aas jsodd 5 Olel o l)s  tals ¢y
P W GO PSPy D PR X PR L N R P YR I g L S PR JE S O PR
sl 03,55 iy 2alST gyl e ysb ao )55 opl b ol (5 5,8 Silel sl sl il
.@\mwrzdu,%ﬁ\

oS Ja g o Jlo nlS A 5 5 oot O3l s YL 4 55 pslibe by cpslgr
ol 5 80 0T 53t 5 g Geiosd &l o i 0ok S Dol 55 Il 2l Lol e
r.b‘}_‘;&mﬂo_i‘ g oo odlic (Al oz o o Qb)\b‘c\fﬂ: sl siS
Slais b (So s 3" i p g s oo Gl Bl dnn 5 5 oo 5l RIS Glaod3l 3
S o Sty 30 S Sl b5 Olpe )y g

L g o Jols |y ot 55 53 o g 5 0t O g0ST Caltbes OB i i Lo 57 553
s 5 A1s ASTU (60 g by 5 Arm 5 9 Ga Cm BLIST Sy Lot LOT I (lates
22 503,8 eolial dnu 5 5 Gl Sl dd 5 st ls Ol sie 4 ol CS Slel Sl ep o
el 51 SG e 03l St g (ils W 5w (sl ins Ol oS s 5l (g
S Sose s iy tns g i e 5105051 30555 A ladie g a0 Dlalllas
el Gblie 5 la 5287 5 mlis Ol 53 b 5538 5 s o8 &K pebaw 3 Jolpe

1- Exhaustion of inventive opportunities



19

caisoblaidl Wby g Olel S5l s dzwed g Ga@E gyl T

(V49+) 095 oS (Sle (i
oSladl s ol ply 5 A 5y Gl zslee 53 ()ME e s 5o (ROMENA4L) Lo,
jl\)uzsl;&).;,\;TFPm,g&@l,&wl%@ybHL&,'C);@.MJLSLAJ.LU;
A5 ol i 5l sls iy miles L 5 (26 b (VST S 4y e o see SV S
s el G e 59555 D0 Sy el S o ol SIS (B 2l
Hosls Slel st a5 sl S e a1 oees o7 5,8 a8 (651 Bl o 5 ST 2l
Slel ol 51 dS31 p n 1) e e (6 5laaml G s 4y 32 (g OE S A 5 e

S r oslizal (g lassl SIS W 5 g 53 LOT

Sala 5 (H) Slail wlej dL) 557 (65,0 dK)agle o 151 55l e Lol Salg5 e
Db o U Slana St 148 el o lgs 45 (05,5 Sleds (A) (654 555 Ol e
31 i Ol s (H) SLasl arla o 355 o (5,8 0511 S e VIS ol o oy
B el dde cpl 55 .l JIST el 255 5 o) BiseT ol glac b bl S
s a0 Wl e A sy b e i (A) 5 slaadl e gm i1y 26,8 el 51 (H) Bl
G an Lo e 15 e ol a oS LT 15 ST s e s A O gy el 31 51 ISR
S 3 gy oo s e Aéﬁfgm\@j‘@\,\i,\mﬂ\f@ﬂob

281 Sewd as ey Jdas 51 ded B ¢S5 ( SOIOWNA0F) o) gun Jike e s O 55 o
ad L ey Jion cplsls YIS S uli 05 8 S ol ply 5 A 1 cpmae ylie &S5 6l
1SS T 93 ¢ > 53 gl 30k LYK aan (Jbe 53 05 Js 4.l o g g Jbe
e 45 iy 0L 3 55 e 51555 e 0303 0L X b ey ol 511457 loks s o
4y 05 13T agle e It 5 VU 035 b (slaols W 5 2ol b el o plssl YIS oS ) 5
Aas Ty s g b 033L L sV

2T 5l s A8 o aseina |y 550 A5 Llg o a5 algol Y b A S ST 5
K =77A>Tcu;| 015 o el 35 plasl VIS oy oSG 5 (61 cle o 31 Al 5] oS

sy ool oT 8 0 S Y 5 b 55 53557 s 1) X Ol

Y(HA'L’X):HfLﬁJ.X(i)l_a_'BdiZH\?LﬂAfl_a_ﬂ 4 sl
0



—tde) Y4 byl fdrwgS g gudlo 4)2 Voo
(a2 9 32

Y(H,, LX) =(H A (LA (K) 7P ). gsle

wlo w558 (05,5 Jols ESdS g5 Jue b Jube ol Calids 31O dslas Jaws o 5T

Slasbe e Sl O 53 aS ml o s o das o il 30l 1y (5560 55 i a5 5405 Sl
o in A Sl (U b (Dl 55 (o5 ke S S 53 Sl Sl 5 p 0 ialS (glaes L
ErLab s o6 W5 ol Gk IK e o (61658 4555 a5l 85 b ns
53 3l 0,8 o dd) et te GLad 5 6K L1505 oo 4 A S5 cone o35
g Jn 53 48 4T dle Sy 54 o | Kn S o L3y A i 5 LK &7 (6 e
FaS Sl OT Gle 4 4S5 S dal s Ty i A 4 K Ced (i) s b 5 Bl o G5
L;Lao;\.\cl_?o\‘,_;ag&tgiJ“"J‘,SQ)L.&):S&J}J(MLG.MC,{GAQKc,t...dj X s
Coly o aS ol ol Colex (655 jote e Jals )3 358 o0 BT (AKLH) Juks 4l
3403 4S5 (6 laml

as)'l_f‘u.il_g_;A_:Jy“}M;S}é_:bd&g}:ﬁ)sf&sgom(\')}(‘\)da\(:w
o3l Cowl 26,8 VIS S a8 A o3l I i 55 81,5505 353 s elde 4 el 53
N 5 i o Doy 50 41 5 35 0 Arn 5 5 G i 315 s Dp 50 4 A LS 0
SN s o 05 dslne 53 o o lg YIS A5 il 3 50l s (sla s b
A G LKOT 53 a8 550 00 8035 (6 mme 0 3Ll cdiled Ay 215052 come 26 F 5 LA
X)I’da\ﬁa)bdy;S:J{ﬁ\?MAQKC«MJcJLlﬁ\Sjjzdb)s.Afu.a.m)
Cen A K i 5 X 5 10l 5m0 Ay e b 5338 dial gt i 05100 Oles & 35
OT 53 48" g Joe dilen ads 5 03152 iy s &5 6 1y Joe (] s At o6
B Jo oS p ddy b F S LAL L, C K b

Aol Gl gte wddiy ¢l y0 9y Jse Ja
C,._BE‘S‘{LA.;.CJ_;LEJYJKA‘SLQW)J‘JJJWV.:)‘JM?CJ.‘"TGGM‘b‘)JSU’JM‘_;‘J{
Al S i 45 55k oo bl Uzawadus 5 o g ot Sl 55T s 4 i o0 i)
dlo s e ;81 im AT = OHA ol (s A s ATl (00 b 15 ol S

25 el A ool i, S LA (il (Bl ol il e polant] Gl 4 ST S
i S e 033l 5 s g by 5 o el o el il o )3 08 !



AR

caisoblaidl Wby g Olel S5l s dzwed g Ga@E gyl T

e Sl 5 OBk Lo g iy Slag 5 5 0 Glag 5 o dlaly S pl posMe LT s
Jooe 51 487 4z 0T olal p 5 ST ol e 1) 0 55 5 i) (5 oo pl 63 5 g adeiin
Y g K G 0520 Al s (b 53 0355 0 izl ( ROMENAAY) a5, Jds 5 o s L
&\gﬁawaAijpldggg.@\gU}gxSwicWou{d\..\.ﬂ;.{E.\ip
dslae bl 555 dals LB G AL clie (26 5 2o 3 Sl wle e ol 0k
aS Lm0l 5aeS e i) AL Canlite G 23w 55 Sludl wle i (550, A" =SH A
ol e gl b 6l 2 Py S el S i 55 e s Ll b e (6550 2
Sl (ol Glacunsd s (alad 53 051500 L) e lile dal 5 3L 2ol 55 HY 5H ), (il
Sz g ol el bosls &G 8 lamil 0ty b Lo 5 oS (63 50 O 2 ol oo L

VY dolzo
[1=Max,P(x).x—rnx=Max(l—a— B)H L X" * " —rpx = (a + B) PX

wa.:')bc.Lﬁul{J_g\J{ PA Cjbw :L:J-ibé}*wd‘-iﬁJL>'°~u‘Jif:u;’).)‘gl"’"—)‘

AR r.:;s\f (F) doles @ 4> &

P, _1,_(@+p) X = (@+5) (L-a—-PH X" 1Y dale
r r r

p(i) = 1—a — A HI LX) “ VY s Laa

Gt Sidw g olg A5 i )y Sl wle o jeneds oS Sl 2ads opl s
s v.:.A\? oS 93 A D u.SL,.J\ alo pw slaos 3L Oolayl 3 4l s L.l PA5AL3
VP 430 Lro
W, = P35, = aHy 'L [ x4 di = aHy 'L A
Wl aal g 0T 03 o3l 5 OF) dslae s (W) b5 1P, Kl b
YO 4Jdalzo
1 a
Y =—. r
6 (l-a-p)a+p)
s 1l Hy dslan A 61y olg sy &5 Hy = H —H b jluie o 6l




—tde) Y4 byl fdrwgS g gudlo 4)2 VoY
(a9 32
Jin 31 e 25755 L ol ol 35 K Bl ST S48 (s o )bl (6,108

(ol 2l M5 sl ole 0sa5T 5 elgri s
Ve 4ddlzro

Y = Hy L [ xO P di = Hy L Ax )
Wbl Col XS Cnl A sy &5 Olea a5 b il B X 5 Hy L ST I
0Lz g STAXT 5ol S ple arlopur IS 5 pume 15 68 iy A 5 5 Oles LK E0T

K -
Lv C_nw\_/.v\jv C_MQC_M»I\ QUV s\fla-d\ B LML’KjY‘A.\.&) Cj ol

VY o4Jdslzo
C_, K KK
Y Y K'Y
YA 4do s
Ce ye K° A°
g:_:_:_:_:é]_'A
cC Y K A
raj_e'cj_sjgMJ'CJJ&@\)J{SUBA};-)B HY:H—HA..»\.:;‘QL:AJ|)J
Syls I
11 dolze

g=0H,=0H - d r
A-a-p)a+p)
.bﬁwy}ﬁjcu&)y@x‘}?@@bd\
Yo 4dolzn
a

A=
Q-a-p)a+p)

g=0H,=0H-Ar

(V44+) yo gy ouds Jauas Jao
DAl 48T Gl i il odls oS 5 e aw Sl sl ey edd fdal Je o
LYK w5 AS o g5 L Glale pu YIS &S (glabauly (2o (S o ud g Lus
br il 53 L g oo S oy b 5 3 pnme b VISl 5 S’ o W55 g SV S ol

YY Jolza



V¥

caisoblaidl Wby g Olel S5l s dzwed g Ga@E gyl T

A l-a-p
y=(H —HA)O’Lﬂj0 x(i) di
JSHole (Y I po dprte codS LS 6o, Hy =H —H, 0T o &
8 o) 55 il G i 3 ghie Sl ale Ha 5 5Ll 53 5 ga Sl b
4-3J§L-’ ol GV 2 57 ol “5}? Olar Xy gl NI 53 olg Al 5 45 558 o
ol 358 e 0dsl Glale o SV 045 ¢ S5y ol 355 4B 5,8 4 o3Il Olas
g b ol 5358 e g K=IAX &) gt (S5 ale s J5 31 ( S0 5 03

_ K
a+ﬂl P X:_QJJ“

:5|>ﬁJ.a\}>'Q)L¢cJ§A:J,:cU‘@\77:77
A
YY Jolzw
Y :naJrﬂ—lADHﬂ(H _ HA)a LﬂKl—a—ﬂ :ﬁAa+ﬂ(H _ HA)a LﬁKl—a—ﬂ
o s 3LaBl 3 oS Csll 4 oKy a l 268 VS K 1l Sl 3 g g b
:»\.«:L:J.stjyiliaabj%&&lbv\?‘j&bﬁ@f}.ﬁj‘b
YY Yoz
0; (i) = pH A (i) A = 5,.A
o3liul 35 501 oK o 5 55 OL > 5 45" ol Sl asloun ltie H (i) 0T js o8
(ol ok (3 nn (V440D) S5 Lo 5 4T b ol 25l Sl 5 O 5 8 8,13
IS 9 o ol 53 sl D slize ol o e T (ROMENYAA) gy ool Jue 53 40T L
.ﬁ\@ﬂJﬁBﬁWL,ﬁb})Ké}ﬁjH,ﬁb
YY Uolzo
A 7 AP
0,0€(0)) K:/JHAA -0,
- ;K - . T . -
JVJ.L'VV-.-*-’O‘J"‘jdfr**‘--’)‘-’-’}-’.')BGPJ:-*‘&%“EV-:WJ‘)JJ"-‘P
s 535 2 S S8 U150 ol ply S oa Ay Sslize Yhaz) 5 b 55 L s ize el

1ol ol | 5BGP

YO 4Jolxra
Y° K C
Y K C
Ll )l K s o b
Y7 4Jolxza

K =Y -C-5.K=7A""H-H,) L’K***-C-5.K



—tde) Y4 byl fdrwgS g gudlo 4)2 V¥
(2 9 2

A K°
d(—) d(—)
—A:O K =0
9
dt dt
5 Ao U6l o S 53 0T 030315 5 (V) 5 (Y0) dasly 51 Sles (5,8 G b
1 g p A
YV Jdolza
K° H° H°
T L By A
K 1-¢ H, H, 1-¢
YA o lza
A_ 7 HS_ 7
= = Ty
A 1-¢ H, 1-¢
-awl L'=Ln sH =HNH «si1> >
Y4 dolzeo
Y* K* y
—-n-n, =—-n-n, =(=)n
Yo 4Jolrae
ﬁ—(L)n +n+n
Y 1_¢ H H
¥Y 4dolzra

Yo A L H

Y A L H
Sdalys Ld L;LACJ_: ey ol Jodad Jde 5 a8 s e OLES (FY) B (Y4) OV sles

J.ua\jL;{.MJ:f)j{ n, uju\Qbﬁjn)lfdjjéﬁjéijj\cob&féuﬁxﬁ
...,\.'.5‘54JB_Q\C)M.&J{))\)&JM\ﬂM}‘f})@MJﬂM
FA L g iy & sl e Gl e iy 55 8148 s e 0L (M) e
FAeWS S5 Ah, 25 sen)edd hdai dde 53 S5 Sobe 4 Sl 210 S (58 A
@L«MJ‘QLAJ_WL—.ﬂjdé))b‘)—é—:O‘)—:‘A{&Lb}‘b&@b}“\ibﬂ)}l{djﬁiﬂj
s (Olel z20) Gisls dby o el Hlael w\«i.sj\sdiz..‘.{}:j (ﬁ)nH e g oo 3l
Sabg b wr a5 O 4 WS b 5 Sose e I ulg 03 5 Gose e 2 OT SU
-\_..'La“:,_Sjbd)\.&lﬂle_hf_,_wl:.wLﬂjw‘u&g))‘ﬂ“)cjfj)y|g).\ﬁ)b



V20

caisoblaidl Wby g Olel S5l s dzwed g Ga@E gyl T

Juie al ol 5,28 51,5 31 S (Gl 0w 5 2h Sl wle w51 slail)L Cules
Cgo;ﬁmy@y;\@:a,wﬂyJ\Jg.ﬁ@;uu)w%ﬁju,au&w
O3l iy Bl oo 0358 1S A5 b sla el 0ol 13 5T o b Sl e 13
3)\3‘51’51)'03):W&JL;\AJ.M@LMlco.LﬁJiijjde:bw4{.3_,9.‘}1\;.\)
oj\}_:ﬂ.x_.z)Cj_supu.b‘@\o&m&uom;\)gjgg:»a\ﬂ.u)&(%.aﬁﬁ\g
Sl el 0313 13 3T o b Gladl e iy 5 131 15 e B 1) ke 315
it 03 Sl o iy & 5 ST cods Jida jass Jte ys e 13 b Cou tils A g
Sl 2 S (sl SIS eala Al 5 51 OMST (sla ke Ly £ 5 L Cute GudioS
Sl agle o BN L ol s SIS (5 A 55 5 B 5 O b S 4 oS
tole e Ay 3 5 4S8 10T bl bl 2581 Olej g 55 Rl A 5 @ o 3ls jolazs]
6;\.&\@.«@,5,:66?&?m);\,uljsdguu\;@):mm o3ls jolaw| Sl
Ao el (55 G b Sl Dol 57 Al 5 5 il 5 o0 o S g5 (ST sl

eaiaflqu"gﬁo"u“.:wlhoﬁé)g)o
o 53 Jalge S (S50 iy 5 dn g 5 G Al (ks slade g 2 Dlalllan Y jane
«(Griliches)aA+) s ;S a0 by o a5l Slidind S o 0905 1y Lo pela 5 o8y
Cwl (MansfildVaA+) wlawzs o (Lichtenberg sGriliches Y4A¥) gfj_..;c.uum.j@f
S gp s p TFP iy 1) 5 5 Godiod glac e 3T oS

5y i mlio Olie by dnn 55 5 Gl 21> Gl g s Dol sl 1 s 655
Cod Sl sl o adaly (Melicianivy s v) sils e Jls O e a5 . Llos ST 0505 blie
i 038 oy OECD [ 52S VY (gl i (sloosls 3l oslimul by dam 5 5 a5 0l
el S e p e s s 5 Dl B A g 3 tne 5 5 G T el 43 8
3,15 (6 i el pimio S 5 5 (S5 1wl ST S s

93 5 Gy 3l a5 5 o (sLmosls (6,8, 4 L (GriffithY+ V) 01 s g oy S
dr § 5 Gl o8 5 S drn 5 5 BT @b oS LBl 53 OECD 528 VF o gl 5 i
05 STFP g5y e 56 oyl



—tde) Y4 byl fdrwgS g gudlo 4)2 \oF
(2 932
S35 L 1y OT sla 55 50t b Slel 21 LT (Griliches)ad+) Lo o 8
53,5 e @35S S Gl g el S Slel sl el 4 1 a5 L
WL ealaml (gl o 5s eds S Dlel sl glaesls 3 )8 b Lo e SNSEs 4 s

el dran 5 5 i (Wosls (6,85 4 5 S 05l 4 bg e OISt

0333 Sl 0355 Y (1,3 NS (Slaesls Caliies = sl 3l aslizal L CUIKUY+Y) 4S7
3lasl iy 5 Olel sl alaly 5 (Dlel s g dnn g 5 G O Ay oy 4 VAAY 2144V
L;\AJ}:.;‘):VAC)[.G\JI}‘WJ{W}S'jMLg\ji.?isobjl{o“:owciu.sjbﬁ@
wLL;)\ASMJwQL:JGBW.@\w;db).a‘_gu)rif)srnjcéliw)}
dnw g Jl> 55 Gla 5587 (gl B ol 5 Sl s gme 5 e (gliasdl i 5 Sl 25
Ll j5 5 aBlann 5 Sl 558 4 Lo

2L Ay F 5 s Dl & a5 5 Gliod Dkl oy abasly CULKUY 2V ) 587 5
(s sl a8 das e Ol @L:S a0 S, 0ECD 428 VWV ol sl g o Hlea
T aen § 5 Gl Dl 5 Ll AT 5 e sl slad s Dlel o ol fle
ot 5 gls ide 5 ST, 5 oSO S Lide 5 olond 3lps 2w )3 |y Sl 2
ol s ide alad 53 Wy F 5 e SOl # 5 el pogdle das o ol Bl (S5
S e Jdow (SIS g5 i it 10,87 iy 4 2 (Lee sKwackY s 1) J 5 S| S
oS el b ol 45 S 15 eslil 3,50 VAVA-Y 00 Y 0y55 (gl 0 ST aVle glaosls
(s ctnn g 5 Gos M wle o & 5 S 03T i ol (slaeiST s
SoisaT ol salad s Sl 5 g o310 (g5l 53T Il sl ¢ fuass sl
a0l iy ) 1y sl gme b clopw la S5s 5 Sl

Sl Hlme 33 (glouia 5 e slas S EIallae s (GrOSSMANY s +V) ey S
jdﬁwguéuwzu@wuﬁrﬁp\,wj:j&baﬁ@;ﬁm,u:ﬁtp\é\,_
e SEE ige 5 ke SO )lgs a5 3 b n gos Sla i g0T 5 Lol 4 dan g
il (sla Ul b ol 8T ol ol Sl ok 45 S L5 55 SRE (slacs )lga (sl 47
S e Sl |y b 5550 T f 5 !

IS op e eIl g lew K Jite &K s i(Alexopoulosy« +#) 5 ST
L;LM._S&SJt_ijdsgﬁéuu\ﬁddmb.;}i@o:bwéjj}ﬁ Ll 4 Sl g



Vv

caisoblaidl Wby g Olel S5l s dzwed g Ga@E gyl T

ISt LSS (6,8 o510 487 asetin 15l 4 Loms ckin o578 05057 1 (659555
g3 ols iz GOlS wlul 5 (5955 Sl w5l gl Gla st s dlie ol 55 .ol
OIS eSS Jlis a0 a5 1y 40T da oz ls opl 5l eslital b 5 Sl okl as b (6550 555 0 5
534S A oo Ol dlie oyl claazsl stu" 05T T o iy LBl &S 6y G5 5SS
il (Kon e 5 TFP) Jalge JS7 (5550 0 edlazsl ke (6550 55 1S5 &S5 4 el
.,\:56» Ig gl s

adllon 1y 13055 (o3 Ol i b 53 e &K 95 o1 :(DOI, MINOY++0) sie 5 593
Wl ol e oS i a5 el (5 b b G5 S p a5 S S e
Ly ol (ib o (SOSHEST la s 4 iy SN S s gn LS o
ol ol UL o sl o 31

IS 695 S0 Sl WS 53 o 2 (sdbal gi i Christian sonY s +#) pw Oliws S
Slel gl glaosls (6553 55 Sd i (6,8 03100 jlme . das oo Ol Lo Solelsl 35,5 4
Shdon a8 s e 0LaS L Judosd .l WAMAR=Y oY 6505 (6l 5 K 0T 53 (65,18 ol &
S L il el sy 5 a0 68 oo B g ol Sae SS5 5SS 0,0
Ol @S 51 b 093 ol Ssliza 9> Sl S Sl a5 5 3 e S35 S
SN 855548 o 53 el e (6540555 650 355 4o 53 (S50 4 (SIS oiad
slresls 53 dbolidly (55355 SLaslSs Cote Ol ST s S5 ol 55 Sl K

.3 gl o ST gm0 y35 (550,80

& S Il 9 4 o 9 Guid 5951
Vg 4 8 Gy 5ste w1y gladie 160555 Cmly e ) g b 0] )2
Mﬁ\uwulﬁ\j\&.rﬁuwébcbgw)ﬁajyéuaﬁspduﬁau\
Sl 35S O Ggai oSl Ly 558 aes Juls oS oS 4 god — Il 1] 0 4wl

oS e Lol fw ‘O_)“J‘fﬂj‘)T eSS Y Jold (RS La ygaS ol =)
coUiwyls e oLen e oLAT  cdwil 38 cadid eeSHLEl s o LOLS SO
cide (SO3Se SHenol 3Se ) o0y S ;O_glj PR S ) WY PR U U [ WY PR U W W)



—tde) Y4 byl fdrwgS g gudlo 4)2 VoA
B (4:‘7‘-"33—/,‘
—C.s}_.'zu_,ea_:é;)_léjja an g b= 55 Gl ) 5iS sl Ol gie 4 G 1l )5 4S Yoy S
48 1 55 a5 (sla) 558 odylad Olgie 4 Gl (nl )3 &5V 09 8 (sla s 5387 & s
255

SLac b oy adaly CaiS can 5 5 Gl 1 (e A5 (sladide el )3 68 !

.c__wt@m\.\_;,,;)utjw@l,w,ﬁrf&fﬁ)@wu;&\,w,:,&u

Gu:ji.\;:,g;S.a,f.m?-,\;s,ﬂﬂ;,ngﬁcu@‘&bgd\,s,jz;ﬁwg
Cilil g ar g b S A5 b cann g 5 Golos @l b 4 a5 L (6 ) 2l W 5

oy LTFP b cann g 5 o 5w a5 b S A il cF ok 8 Sl 2

W}:jwcjbukbjb-nzpMJ}OMMC)LG\J}‘WLJ

S ERIE LY
u,’l‘.\_ﬁu_ﬁut;t,;oTMCﬁgauﬁd\y\ Lilsy 5l 3530 5 sk
OLS) J soms Sl o Pl g,y =) 3 A jle oS ds dal s o3litul i SLadl g

GLS) 43l pooss Solay o Jil 55, =¥ SUR) L5 ol jalh 4y (sla0 e S5 -

Slrosls Lo gia 5l om0 b5 gLaesls Sl ap (g S5 sla o 5 42 lad 3
ol STl ol o shls sl Jdow y abaie (sla o o .S dal g 03linul oabaie
Glaosls gl o 48 Swmens s 5 b Soaad dilen o s 05l NS tin s fulows
Al cmbie gla Lo cpl posdle uS o b s 1) AT s smms a4 Sloj slags
Sl Lo it gl 1) 5587 (b uilools U dias oo o3l e 4 c0LESSSS 2 3
Jold ST 55ln 1y C e ol Liesls Lo e s 13 o) 2550 Slas Slags e il
el bl oo Soltalin

dou gl g Baald g lhe d da g3l GION sl g3 aali a9 s

Lol s QLIS cpmdow cdbgw « Lidlpw! IS,y 5o b dyons
O |
oS cdwslp oUT o LSLS HebS ade Jold LayedS ol =Y
5edS sl oledbl olags Juds 4y Jowl LSoyel g o LiwdSsl P U
b lof HedS ol Jeld 4ol ool S Syse 08 5wy

2- Patent Stock



AER

caisoblaidl Wby g Olel S5l s dzwed g Ga@E gyl T

adal) ol B Dol 0L o 5 a5 5 Gl e (slaesls 3l eslizal b ibu
S o ey p VAANV=Y e F o ygs 53 b g g 2STYY (Gl 1, Sl g g are g g Gudios
o= Sobline 5 Cie adal) 487 55 o JUEST canw 5 5 Gdod p (e i) Slad el
,;45@,__.,)?,u;w.uu_4;:,1;gﬁjou;‘;c,wf,'\;\,ij}:j&z,g@uﬁ
355 o0 56 (1Y) Wslas 313 5d o 05lil OT Il
A = AH’ ¥Y 4d5lze

alo mw H 5 i0ls ClBUIA (215 0L ) odd O Silel i1 0L o AT 558 dlslae o
Zr.i)bv.g'):i:_V.’%)KSYLIUJ&AJ‘;\.MJ@QL&JbW}S}MA{cMabbupW‘
Log(A’) =Log(A) + ALog(H) Y 4adolz

Ao 30 |y Olel ool chnw 5 g Gados i 53 Sl asle ol Ao s &S5
il A3 &Sy Sl z I A ity Coslil ps il s ys oS5 5 das e ol
1l b3 G S Alslae G g6 alaly et dad oo
¥E o4 J Lo
Log (Patentflow) = ¢, + o, Log (GERDStock) + ¢,

ol ‘_;J__fc,'u_s\ Sl el S5 Ol p LUl ) gwloﬁu s sl s s

44}:.&:.‘:‘9.5&\ c@m‘ad.&wu\f—‘}:}\ dlﬂj”' M‘jjs.a:.a‘tfbu-")\ Lol 45}& osleal A U,I..:‘J

jPatentStockd;ww\,w,;w\ﬁo)w.mwbﬁg&ﬁ&a,y
o 1B s (bl b Ogen S5 35 5 & Vsl 3y Lial 5 sy a4 L5 53 4GERD
Bl S e

4 GERD <l 0T 0l sl m 5 csdim Jodows 51T tils Cslil ke s ol @
SLadlw tan g 5 G z5loen 4 iy ol ol 033 8 o w3lizul GERD 0l > sl
b g I Sl oybys ledbl s Juls ¢ 5

dr 5 b odd O Slel s Ol (sl s (o b sloosls g 85 ot s (V)5
15 or odeT s 4y 2651 53 33 L kST o 51 A g 5 Geiod Ll e ot
:J}JCL:;:..»H)JQ'@L:}

1- Patent Flow
2- Knowledge Stock
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Tablel:EGLS pooled and fixed effect regression (25 countries, 1981-2004)
dependent variable: In(patent flows)

Estimation |  Pooled regression |  Only year dummies | Fixed effect
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method
Sample Full G-7 Only Full G-7 Only Full G-7 Only
P sample | exc... G-7 sample | exc... G-7 sample | exc... G-7
-22 -21.4 -22 -249 | -26.67 | -26.48 | -9.38 § -6.8
10.93

Constant -
-71.35 | -39.2 -25 -55.8 | -29.15 | -36.8 -17 16.65 -6
Ln (GERD 1.19 1.16 1.19 1.3 1.38 1.37 .64 .69 .59
Stock) 92.72 | 48.47 | 3497 | 68.76 | 3422 | 4843 | 27.33 23.7 134
Adjusted R2 0.98 0.95 0.96 0.91 0.79 0.96 0.99 0.98 0.96
Observation 553 385 144 553 385 144 553 385 144
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Table 2: pooled and fixed effect regression (25 countries, 1981-2004)

Estimation
method

Sample

Constant

Ln (GERD

/pop)
Adjusted R2
Observation

dependent variable: log(patent Stock/pop)

Pooled regression

Full
sample
-18.9
-116.9
1.71
63.84
0.993
562

G-7
exc...
-18.6
-101
1.64
52

0.97
394

Only
G-7
-20.33
-72.11
1.98
43.29
0.99
168

Only year dummies

Full
sample
-20.4
-117.5
1.95
65
0.95
562

G-7
exc...
-20
-94
1.88
49.3
0.92
394

guias JJ}T}4 Tl

Only
G-7
-20.89
-63.9
2.07
39.02
0.945
168

Full
sample
-15.11

-122

1.03

47.6

0.998

562

G-7
exc...
-15.4
-106

.99
38.48
0.996

394

Fixed effect

Only
G-7
-15.3
-56
1.17
29.3
0.998
168
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Table3 : EGLS pooled and fixed effect regression (25 countries, 1981-2004)
dependent variable: In (GDP)
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Eiﬁgﬁ;?“ Pooled regression Only year dummies Fixed effect

Sample Full G-7 Only Full G-7 Only Full G-7 | Only
sample | exc... | G-7 | sample | exc.. | G-7 | sample | exc... | G-7

Constant 1.22 1.52 3.96 1.05 1.6 -1.9 3.32 3.98 4.5
12.35 12 3.65 6.74 10 -1 10.46 9.5 7.2

Ln(Employment) .015 .04 -.03 .02 .06 A1 .73 .62 67
2.7 5 -1.5 2.98 8.2 2.9 23.3 14.7 12.7

. .92 9 .83 .93 .89 1 4 A4 .36
Ln(Capital stock) 7431701 [ 21.7 | 106 | 95 | 155 | 22 19 | 125
.037 .027 A1 .031 .019 -.13 .13 .15 .20

Ln(patent Stock) o877 | 3 77 | 53 | 198 | 20 18 | 136
Adjusted R2 0.99 0.999 | 0.999 | 0.998 | 0.999 | 0.999 | 0.999 | 0.999 | 0.997
Observation 575 375 175 575 375 175 575 375 175
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Table4: EGLS Pooled and fixed effect regression Analysis (26 countries, 1981-2004)

dependent variable: In (GDP)

Estimation Pooled regression Only year dummies Fixed effect
method
Sample Full G-7 Only Full G-7 Only Full G-7 Only
sample | exc.. G-7 | sample | exc.. G-7 | sample | exc.. G-7
Constant 0.55 1.08 2.3 .61 141 3.3 5.03 4.9 4.67
5.09 6.23 7 3.85 6.5 15.6 13.3 9.6 6.5
Ln .02 .05 .035 .019 .06 .05 .76 .80 .70
(Employment) 3.08 6.5 3.02 2.65 6.24 8 2247 | 17.18 | 13.25
Ln (Capital .96 91 .92 .96 .90 .88 .29 .29 .33
Stock) 1385 | 93.44 | 61.8 106.9 71.7 96.6 12.56 8.9 9.03
Ln (Patent 024 011 | -.032 .024 .005 -.05 11 .10 15
Stock) 9.9 240 | -4.13 6 .86 -9.9 17.14 13.3 | 11.08
Ln ( Import- .08 -.15 .34 14 -.16 .34 -.16 -27 -.07
Export) 2.78 -3.3 4.73 3.05 -2.9 7.36 -6.9 -7.20 | -2.26
Ln (jurnal) -026 | -.016 | -.059 -.03 -016 | -.07 .09 .07 .068
-9.88 -4.4 -9.6 -9.1 -4.03 | -17.1 | 11.85 4.9 8.89
Adjusted R2 0.999 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999 | 0.999
Observation 530 369 161 530 369 161 530 369 161
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Table5: EGLS Pooled and fixed effect regression Analysis(26 countries, 1981-2004)
dependent variable: TFP growth
Estimation . . .
method Pooled regression Only year dummies Fixed effect
Sample Full G-7 Only Full G-7 Only Full G-7 Only
P sample | exc.. G-7 sample | exc.. G-7 sample | exc.. G-7
Constant 0.002 | 0.004 0.009 0.006 | 0.008 0.001 0.00 0.003 0.013
1.9 3.7 -4.1 7.4 8.06 | -1.00 .67 2.7 -5.64
ALn(patent .09 .065 .35 .02 .013 11 12 .09 44
Stock) 7.02 4.84 7.5 2.3 1.26 4.02 7.54 5.4 8.53
Adjusted R2 0.08 0.045 | 0.25 0.49 0.45 0.78 0.15 0.15 0.29
. 548 380 168 548 380 168 548 380 168
Observation
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Table6: EGLS Pooled and fixed effect regression Analysis(26 countries, 1981-2004)
dependent variable: TFP growth

E?;'é?:;';n Pooled regression Only year dummies Fixed effect

sample Full G-7 | Only Full G-7 Only Full G-7 | Only
sample | exc.. G-7 | sample | exc.. G-7 sample | exc.. G-7
constant 0.006 | 0.006 0.003 0.009 | 0.001 | 0.0011 | 0.0065 | 0.008 0.005
5.4 5.09 -1.2 10.18 | 9.76 6.4 5.71 5.63 | -2.15

ALn(patent .038 .03 .26 .004 .003 -14 .037 .026 .30
stock) 4.04 3 5.62 48 .34 -3.53 3.45 2.4 6.6
ALn(import/ .027 .033 | -.023 | .0016 017 | -.032 .027 .032 -.02
Export) 2.22 2.56 -.80 1.66 1.58 -1.9 221 244 | -83
.021 .029 | .006 | .0084 | .003 | -.013 .02 024 | -.03

ALN(JOURNAL) 1.80 2.19 21 .99 .032 -.49 1.54 1.69 | 1.05
Adjusted R2 0.034 | 0.036 | 0.18 0.44 0.44 0.74 0.096 | 0.11 | 0.24
Observation 503 373 130 503 373 130 503 373 130
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Table 7: pooled & fixed effect regression analyses (25 countries 1981-2004)
Depended variable: In(GDP)

Estimation method Pooled regression only year dummies fixed effected

sample Full G-7 Only Full G-7 Only Full G-7 | Only
sample exc G-7 sample exc G-7 sample exc G-7

Constant 0.62 1.14 3.9 0.68 1.7 5.23 2.14 286 1.46

8.23 8.67 7.8 4.84 8.6 9.5 7.66 8.22 | 2.26

Ln( employment) .005 .035 | -.086 .018 .06 -14 .69 .78 44
.90 4.45 -5.7 2.17 5.9 -6.45 23.69 22 7.14

Ln( capital stock) 877 .86 57 .88 .86 .36 .29 19 44
1145 84 12 69.7 65.5 5.9 14.13 8.3 9.9
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.10 .08 .39 .088 .035 .62 .26 .28 .28
Ln(GERD) 15.7 8.74 8.22 8.15 3.09 9.63 31 339 | 9.34
Adjusted R2 0.99 0.99 0.99 0.99 0.98 0.99 0.99 0.99 | 0.99
Observation 524 356 168 524 356 168 524 356 168

iz 2,91 4 Iislo
{SUR) i ol a5 s 5 g 5 5 sLafalas
A g 5 G oo 5 0 o el S GDP o (5 2 S e 9057 4 S
rb&\dﬁbf&h&.&d)bb\cx\o&M’ijrb&)}p@hﬁihdﬁ1KM:@QW
ol Jians 0 s s Slel gl s ot alas GIGDP s st dlesr 45 390 ol o2 b
‘u,gw&ﬁ@ujrﬁ>ﬁ)@‘g)>.upw@\¢swwowé\,ﬁ@\ﬁp
iy Ly Lacds) pead jlas e SUR Jowi . diil oad 1,5 OLS (glaods ) pades
a.\_u)w_a:dii_:&‘j\_;)u\_‘s@w%M}Q‘)Wduﬂww
C)L&“‘OM@Q\P‘#‘M‘.J‘@J@‘)dﬁé‘w‘)ﬁi)‘M.}@‘G‘)‘Lﬁfﬁ‘)l{j‘b\{
.cM\am@,p;,ija,y@&bupjuu.gjsjw,:j&a,;
¥q 4Jolzo

LogY, = /5, + pLogK, + p,LogL; + f;LogR, + e,
|_C)gPt = Clll_OgRt + €y,
LogR, =1, +m,Logk + e,
S Dol Sl cann 5 Gaid e 4 o)lal 5 4 YLK L RIR 0T
Sl YL Jus 51 aS SUR ades s yls sy [allibad 6 g ale p Calil 8 (69,0 tods
b <=l>.;§| sl laesls b >3 ke glaesls b B3 sh e
{GDP g R&D (alllls 58 dlaaly (2 9lali slaouls () gaeu )55 galid ~(A)J e

Table 8: pooled & fixed effect regression analyses (25 countries 1981-2004)
Depended variable: In (GDP)

Estimation Pooled regression only year dummies fixed effect

method

sample Full G-7 Only Full G-7 | Only Full G-7 | Only
sample exc G-7 | sample | exc G-7 | sample | exc G-7

2.17 2.04 58 1.87 244 | 5.67 3.47 3.6 4.44

Constant 165 | 103 | 202 | 1015 | 9.4 | 238 | 1048 | 1021 | 62

-0.005 | .0300 | -0.16 | 0.009 | 0.07 | -0.18 | 0.78 0.87 | 0.52

Ln(employment) — 0 e5—"38 | -14 | L17 | 6.66 | -183 | 277 | 2825 | 10

.84 85 51 .86 88 48 19 A3 25

Ln(capital stock) —g/ o730 1 18 | 666 | 588 | 182 | 9 6 | 547

Ln (GERD) 042 .030 0.32 026 | -0.05 | 0.37 0.23 0.24 | 0.25
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4.56 3.75 10.4 1.61 -2.4 13.7 25.8 25.35 | 8.05

In(import- .24 -.013 .25 22 -16 0.14 -0.14 -0.23 | 0.036
export) 10.1 -.29 6.2 5.16 -2.9 3.2 6.13 -8.48 1.16

A1 0.065 | 0.27 0.10 0.06 | 0.28 0.06 0.04 | 0.15

Inournal) 146 59 | 189 | 783 | 47 | 21 | 637 | 3.77 | 82

Adjusted R2 0.999 0.99 0.99 0.98 0.98 | 0.99 0.99 0.99 | 0.99

observation 499 338 161 499 338 161 499 338 | 161
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TABLE9:Seemingly Unrelated Pooled regression analysis (25 countries,1981-2004)

Estimation method Pooled Regression
Sample Full sample | exc.. G-7 |  OnlyG-7
Dependent Variable: Ln GDP
Constant 1.47 2.11 5.98
8.03 9.8 4.06
Ln employment 0.024 0.510 0.022
2.97 5.09 0.73
. 0.90 0.87 0.73
Ln capital stock 93.24 714 135
0.04 0.24 0.12
Ln patent stock 8.52 514 237
Adjusted R2 0.99 0.98 0.95
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of observation 524 | 356 | 168
Dependent Variable: Ln patent stock
Constant -22.9 -23.3 24
-47.12 -23.5 -42.6
1.36 1.38 1.4
Ln GERD 62.83 30.02 60.3
Adjusted R2 0.87 0.68 0.95
of observation 524 356 168
Dependent Variable: Ln R&D Expenditure
Constant 4.6 4.1 1.6
15.27 9.3 12.43
0.4 0.39 0.49
Ln patent stock 506 39.2 33.9
0.56 0.58 0.42
Ln GDP 42.9 32,24 159
Adjusted R2 0.97 .930 0.98
observation 524 356 168
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