YY) Slio AFAY Sl F 55l OV Jlo canwgi g Loy, ol

9 T30 @395 «(S339Las” 7 (59 5290¢ 3 Fio Jolge (guiy
"ol gl by Gble 3o 489
Y6 Coe Sl oy (ol
\YaY/V/A u,JJ..,\.. @)U AR AVARVAR SR I PPN ‘@)U

o>

Ly 8 Ll e helss bio w35 b Olosan (Sosoe by Gob 31 s3slES (is A,
(IS lo o 5 (o35 Jelse 51 5 (Gose e Ay 55 s SRS Sy bl s
oo 4 ol Allae sl e S estlns 5 LB o Sl 5 il e
L 0Ll sy dmalr 3 i 5 (o) delss w358 O o8 Sososi 2 S50 Jelse
odal ety gl ls 5 e VAT BIYAY 3550 (6l Olojan SVslea el Sl eslana
5 Slsdn gl solpel 5 Sl (Sl 5 35 0] ol o el O 51 S
U G Gosepe Ay S el S G Gose e M) 4 e wle e (635 5
ol 3 s lelis w3 see w Slee ol 5 b mlbo 53 1S wle o e
b ol o o5 e sledy (oonl Al dal i b sl s B LalS
5 b e S qleeslr (GG pbesy Glee glaerss L3

Al SRl ol sl 3 (S wle

)\J)\de._g«\_,ﬁjv\_a rL_>u‘uﬁb‘é\)ﬂwéuwjj;f‘suwwbﬂbww
f))‘&*—“‘db Sl Rl Culg W;@m);dwduﬁéuw\;w

Ol Sl g s K_Mladj)jgfswléjdsséwbjdwa.).,_.,..:fgu_ufa_.
O o (65,5lES G5 (6,53 (g gmils s (baniasadi.m65@gmail.com)



L;)l{y)}g“,eo-}dwl&gﬁam iéjwc\\/JL“szjL:.»})latLe_éY

-VL‘/;'-’G‘J)J e ‘)K&Jﬂ‘gjjaj&’ ‘fo[&wjjjié L@oj/jw
ekt

Ao
Ans LT Log s 5 skin das =1l 5l ez - e Jler e G wlinns o)l e i3
3 Gilape a5 b3l (bl DSl Al 50y s (st slata
05 53 S 3l G il laes S 51 ole 5 a8 la, 528 51 ok (S
5 glall 4 A OYAY OLes 5 2 sblas) c5 8 I g
3 S Al 53 a3 B (L e a5 Uas e 0L ann i b s laysis
53 A S s WISt gy 3 i 313l Ll Ll oy e e s
Ll SLOYAA OLKan 5 ase) Sl e bl 5l S Wl sliws, bl
Sl iS5 5 Lol Jbaal (g lels 5 (g5,5lS Jolie 4 Aol baliwy, OLSLL &
ol Gl Sososr bslian 5 (B Doty boges Jolie pl cann s Js 5o
el ol 03 LB R s Gose e Ul G i Slakly S e, e B
Sl s il Gasnia e bl 55 6,k Llde andl & il axdls 5 pm s
W5 L Gose e sie b i BLII IS (65,00 3 5025 Ol e 2530 0 Sle
e Bl 0 S G oo, D axr a cosnl B sl L G ale
DB So 4 G et Sl a3 5 b el W8Sl S 6,0
53 sl walp ) i Al Rl iln spetwes nes 5,8 e Ghe
s, slasil cnmg Jbe 3 gla, 528 ole a8l 50 Olul s LOFAA (O Kes
55 Sldlae il sl S (65,00 SN Sos0 0 b osmls 5 $5slS 4 S
5ot b e, Gllsl Ole L (Glas) LB &S dase 0L O
3 s L2381 el s Sl 5 OF Y5 5 (S5 sl 2l s slasl sl
lss s gl) el b oy b Gl Lelse 51 (01555LS) Ololins,
o594 «oolaBl sla sy Slidl (6500 (S50 g Olgee bt ) Acglie (VWAL
S s 0LES w01l sl 53 Sl @ose e hls &S 5islaS s



YiEJM‘NVchwjjijLM ...&}fd)}bﬁﬂjjﬂg}ﬁ‘j}w}ﬂ

35ms a s L OTAM O 5 snde) Sl Soso e 5 588 G bS53
Losiosles Sl (Sae oS by golatl Jltle 5 oy, malyr o 28
Sop Sosere 2 A Julss Ol &8 Jos0 50 il S8 (50 SUI ()50,
Sl esdhe Ol Wl e lacl 3buI L oS plibs |, Ll
adlas ol 51 Cds ol aal 5 1 LE AalS gleaue OB 58 Gose
s 3 (SIe 5l o li) Welss s B 3 el Cld 5

el Ols il 5 by bl 3 L 0

o33b 350 4 s glaesls 31 5, Se e L «(Fan et al, 1999) oL, Ken 5 o
lastls i (Rl 5 5slES ose e il (Cilie) a8 ale
Loosl > oISl 0 iie 53 o 26 ot (s cnl B L)
S oo el Rl esdle &S sp bsse 65osliS Vann s 5 G
w338 Gl ol e Glacad 2alS 5 sjerws I8l gy b 5l s Sl
ooy sl eslanal b (glasdllae s (Thirtle et al.,, 2003) O)ea 5 5,5 .ol
oAL A5 Ll A (oo Ls L Fse Jelss o 4 Olejen DYl
s el 5 ATl 5o B jald 5 i s (GDP) L
S Al s St 650 se e Ay caddlas pl mls alel 5 Lletls
Sl 5 slaS isw g ol ale e Jrull (s gl Rl el
308 Gor Gosest RIAl (pmmer 250 0 B B 4 e e oo b
o5 salaBl L) Ll ogde lis mig g o gl Canex halS
5heslizad b ocgladlas 53 (WWAA) OKen 5 ese AS o Sa¥lel |y sl s
Ly 53 oS pend Jolge oy 4 OTAT LY 5555 55 Olojen <¥slas s,

S das e Ol L@\Mcu claztls Ol ol Gble 3 i 5 (<50 4



L;)l{y)}g“,eo-}dwl&gﬁam iéjwc\vgju‘wj}b;)fuwi

v Sl S0 Sose e Rl Bl sleS i s Bl slas e L1
S 5 e Jolss 51 o laassa (L1530 5 (5,5liS iy ol 4 dils B
olasl wi) e S5 G Sl s e sledar gl Ghle s B rals
Lol s 3 g (ol 5 5l am ST a8 ol sy L6 b e labaly slls
b e SIS (ool i, G AT E RS gl aS sls 0T 5l ol
5 atls Ol s ael)s (235 5 SRR S ns Balse g o5 4 (WAL
Goso e Ll &S el Ol 51 S cseads by, ol dndlas 2 bl
Ladelss w55 3 ool Doty 3 5538 3 3l aBly &3 Dol 5 LIS (558
Xel53 w35 et o sn S0 (I 5 s Rl bl 35 e 6 1L RalS
I I o D e N N e RUSL SN ST RIS REP N
i35l Je 2 ol omen 155 8 WS =I5 Cends 0L S
S s el o plaizl b)) b g 4 wlo e 5 8 S50 Sose e Sl
son  OTVA) bt 5 (ol osls wlamal ol e I (8 5 05
4 Wola S amit i 5 s ol Gble 53 0T 2 S3e Balse 5 elos mss
Sl Kl wels FF 3 b Come L35 &3 ATVO B AYO 653 b
03 ol gl Ghla 3 batelys m3p (S8 0 Sl corge s
(SoaES o (Bl 83958 A5l alie) Comer A, F 5 Gla it oS I
g b b et S adle Layls 5 ONE 1 ey el
el 4231 ol sy bl s Ladel s =5 S8
A g Fse Jelse colallas iy sl o )lil g as e bl 53 S 4 S0k
odd s S sba 65,5LES L S ps Sse e 5 Aels ST
5> ool 3l ASl 4l s pm s daly bodte il e o Ll e il bl o
2 A bl st 4 et 62,55, L &S Cl ol 26 Gl dadlla

s Wl Ol By a5 L5 S O oty it ans



Oi‘;)w‘\\/dbcwjjbj):uu@ ...&}fd)}bﬁﬂjjﬂg}ﬁ‘j}w}ﬂ

GRS 95
o O Sus Susee B xS Jalss eon sslea GO lass s
el ol oslanal Olosens OVslas 25 31 ol el 02 e 5 gousles
o 53 150555 Slaiaze 355 OVslae 35510 53 et iy 3l ealinl e
e e daa s e JAS ) pskieay (OVA (S5 ) ol SVl ol
e Jsd BB mls 55 8 cpl e tload syl dbe 3 IR (U
5 bpite SO ST (b me B 5l e s e e 4 e a8
Jde i la e Ygome ol w3y Jia S Golsome 53 F 5 R (glao Ul
laa b el Wi Jde syl oslasl slaw i alul Ly oslal
DUl S G o 5 els s B e glene led (ol
Al axlge IS U1y et 3550 5 Ol gla e U Jie i Lol ol
pd sls dde 3 SIS S 5 ge slaite LS &S ol sl il ply S
el 3 Oy sets ol Gusd 55 eddallyl Jde (S 5 s
Log(PGDP)=a .+0o,Log(Gini)+ ayLog(Hec)+ aLog(Gov)+

oxLog(Elec)+ a,Log(Road)+ o.:Log(Cap)+U, ")

Log(Gini)=f.+ f, Log(Pro)+ 8, Log(PGDP)+ fr Log(Ind)+
B¢ Log(LanLab)+ B, Log(REA)+ B: Log(Gov)+U, ()

Log(Pov)=y .+ vy, Log(PGDP)+ y, Log(Pop)+ v, Log(Ind)+

v¢ Log(Liter)+ y, Log(Health)+ y: Log(Mach)+U x)

Log(Pro)=A.+ A, Log(Liter)+ A, Log(Elec)+ A Log(REA)+
Ay Log(Gini)+ A, Log(LabLan)+ A, Log(Cap)+U (1)



L;)l{y)}g“,eo-}dwl&gﬁam iﬁjwc\\/ducwjjbj)law'\

(ol Gbls 55 o Gini ol e Jtls 2lltb 1) 5 PGDP (O s o
(sl bl ;s cdgs Sl C)L&uGov JSelis g CEM),\L«HeC
DL 6)'L~uc>l_>.- DL d).’ C)L>u° Road dALZw}) a L;JLNJLBJJ DL d}.’ C)l?pd Elec

DSBS G Sose e Pro (5u5US i 5 il s (552 50 Cap (ol s, bl

5G5S ) mbs 3 I Sale o Ind (g5)5L58 A )
e 53 L8 (G, sl 4 S da.d G el LanLab (53,558,
doys el POV «(s3,5LS Jh5sel 5 Gadw 53 o3 zobe RAE (53,58
&3l dm s Liter ¢ sl gy Comas Pop ¢ oliw g,y Gble 5,88 Lt 5 5l
sy Bblis 5> Sy Slays - g ol Health (b, sblis s
Tl & OB (65, S yaxli LabLan 5 (g5,5Lis VT opeile (83 5> 50 Mach
ol s R A5 D A5 Gl e ol des el LSS 5
Bty bl o Ll Ll poman il o130, VTVP L lacas
S Sosordr 3 Mlsd w38 b by e g ge Slusl 55 S Sty Slide
5o plnil 5550 5l paze 31 (63l 3 Sha 31 (580 g b 5 48 S D0 LIS
5 Laiie Ol e IS (ool pms 5 b prie (ghls e el 4 a5 L ol
(SasES it 5o il (35 go Sl eiie Dl 4 3 plasil oL e
5 b Comer il s allsb W 5 o55liS ST il (63 5 5
Ghlas 3 o b e (655 e SOL Sl ol Gble jo golsul ds s
Sl Sl Ol 51 S iS5 e e ke Ol gl ST S e 51 ol
T (S3uslaS sl 5 G 53 (s ol sl paze (FAO) (5,5L58
$305L8S) by mlbes o Ao Gl ¢ plisy Ghla 53 SIss Sl es
Slass — il ol dalinsy 4 SlasG s S ol (65,58 8
3 by GbLas 3 (ilweslar js il s b (ol Ghle 5o 5o
oS 5 6yl s S sles) 5 5ES LS AYAS L ATRY sladle ds s ol 53

)J‘)Ljé_jﬂ.; L.s)_jbj_éd. u.4>-L; C,m.»‘ D.LAT CA..»'J‘U. (\Y’/\Q R wn.:j) Ls.}ﬂ.hb



ViEJM‘NVchwjjijLM ...&}fd)}bﬁﬂjjﬂg}ﬁ‘j}w}ﬂ

sdal Cmsay 5 ey elul 5 655 0 SOL laslel & a5 L soslES o

AgriVal
_ AgriValue ©)

AgriLab

Pro

03,8 (65,0 slaas Agrilab 5 (5,5LS A5 sa 5580 %5l AgriValue Ol s oS
Sl 4 CAS ) C}a.w o 2 ls) Lanlab (poomen ol (55,508 i
(Thlrtle et al., 2003) S QJ\.AT C,\.w.)é\.r J'L.) :\.hrb )‘ (&))_5“5 L).:ﬁ}u BL JLS é)ﬁ.r

LanLab = Hec *)
Lab

oo 0% dsmee )8 (6,0 slas Lab 5 S Cla.ﬂ Ol Hec Ol s &S
2330 Aoy asls S Sl gl ol Adllas s ol (g 5LES
o oy syt i 2t LE (promad ol 0l o3lial sl bl s i L
Sl ol g a8 Ly Comer S 4 ples) C"‘ﬁ' SRR LI U R Y

(VYA 3555 o)

49

Pov = )

anolr ol IS Comex N5 balinsy 5o s 3131 sliws @ clsbes opl 55 oS
S e SK5 i bt sl s 4 oS s e 0L asls opl ol
Ser g amals 3 (G S & S JA) e e serla bl Ol s dals
3ol &S el s (o il s anals 3 3131 AIS &S Jl-) K (Wb axsls
sarls bt 4 by e glajlel ol (Ual i s L blae el s 5 2eS amsls
Sl G slaslel 5 el (555158 Olal Ll S e 51 b sl slaas o
sl VYAS GAYPY 603 4y by o 55 andllae 3 slldeslizul
Gosore 3 Ml mip OB 4 ol il laane (RIS s sl
pd o a S S Giie Olejen SVsles iy 53 34 se SVsles I QS (60



L;)Lly)}g“,eo-}d.ulﬁgﬁam izjwc\\/gjucw;:}b})iﬁw/\

R Sosed ey Slas TS 4 Cad e e RIS sl Gl
13 g o dples

dLog(Gini) dLog(Gini)  dLog(PGDP)
GiGo == + X )
dLog(Gov) dLog(PGDP)  dLog(Gov)

2 G Gl Sl s S gt LS8 s Sles ol O bl S
5 el oo S s 5 00l S5 e b 8 e (J Al A5
o 353 s sihedr 3 g o dlomn i i g Sl ee b s
or s S5 = S Osnil Gub 3l il Bloday G (slassls «¥sles

:(Dickey and Fuller, 1979, 1981) coul 5 &y soots 05030 opl Dslas 10

P
AY=(p-1)Y,. + Y O,AY,_; +&, (1)

spll &5,m SO AY Y jaze Jol 485 Yoy i3 3 pane SSY, Ol 55 a8
bl pte (P=)) Lio (25 ol S bl 5 e 5k b D ez 8
OYAV i p5) Sl Y pitne Sl (w058 35 o 25 515
A 1l hay onl o3 (b eslinal slady byb s 5lessl bad e shitea
(RS gl el e 5 255 sy DVl (T L) Gais C LG
Sl 25 Bl Copson SVslae LasiS g sl s e S5l )

((\WAQ (oS5 )

(G-1)>m ()
(G-1)=m ()
(G-1) <m ()

m=T-k \Y)



‘\iéjw‘\\/dbcwj}bwbt&aj d}ﬂ&)}bﬁfﬁjﬂ&l)}w}f

Sl pate sl ko Vslae 5 3550 305 1 e IS sl T Ol s &S
(G=Y ol dalllas 5) golerla SVsles 3lus G cdlslae & s 55540 sl30s
sV O Ll cl w3550 Wslas C)b'- S0 » sla e sl m
O ameza liss (U anie dm 5l meS SVslee saasOlil (o e Y
)

St s
(G-V)=t<m=\Y (glag, b i a4 axg L (VWAL (S5 0) cl 7 jasin J>
SValee 3550 gla i) 5l SO ol o3 Lasde d 3l e SVl sles
adlas 53 (el 51LOTVAY (6Hsm) Gl Glad i gy asin > 31 A

ol 05 e3lizad (FSLS) (gl pates Sl o Bl s, 5 il

o g
O sl 5o pd s S 2 2Ll Ll Gl e e Ay ) 2
el sl b= o5 O g3l ol

A= K3 05051 5 edal Cewsts gLl gy i ) s

SRS JelB Sl S g 0 "
Iz T o,0 Jlz| T o,0 7
v/enY -0/\Y \VARN) v/ Cap
R -0/v¥ YV =Y/0\ RAE
e —£/8A AT -Y/¥0 Gini
v/ee) —¥/AA */YYA -\/AY Hec
o/eeq =Y/V\ +/4V4 /Y Gov
e A JAVY -\/¥Y Elec
/oY -f/fY ARNY AL Pro
/20 =\/AY +/AAY <OV PGDP
ey —¥/% YT —V/AA Ind
end -¥/.5 +/4%0 —/0¥ LanLab
/e -YNA ' /AQF —+/YA Pop
VAR -Y/vVO AR -\/7¥ LanLab
VARR! -0/7¥ VARREY =Y/8 Pov

s slaasl isle



L;ﬂ;ﬁ)wgg’.&.v—;&,\.«\&&]ﬁw £l AV Jlo cana g 5 by, aeldas g )

)L: &:’. b a.)\.\.:a.)l.: 6[.&]:&:.0 dah.; ‘J)"‘:’gf" b=k ) d_jJ?— BE aS M;QM

B 4&_,‘:3)544 (Y sleo W JJ}TJ{ )\ Ov\ﬂT Cewddy Gb v\J‘}n:ld“ liti L;;:fdaﬁl.dj
el 0 el O B Y sl

(PGDP) &l Js1s 526 A g5 Usleo 3,5 s =Y g

Soldas o t 3Ll e e

o/ =Y/t AN Constant

/00 Y/ o /PVY Log (Gini)
/N /A AR Log (Hec)
g «/fV /oYY Log (Gov)
N Y/ /2 YE Log (Elec)
/0 Y/Y +/0Y0 Log (Road)
s W/ L JOYF Log (Cap)

R'=. /a5 VAY/EAT = by a0z,

s slaasl isle

(PGDP) &l ;e Ity Lalil W o o co b 00 Y ol @ a5

ijb%ﬂdskwi)‘w.lﬂiwb@@bwu‘jw‘)‘ﬁw‘jw
Ao yd Kl i pite Ol i 4 G atesly e RES SasOLS
As dal s PGDP s oy /Y Julsdl a o ol s o2 3 Al 58
fIF o A oS ol S 58 sl bl oS O 5l Sl ams o]
SRS (P cmmed s S e b 5 g3latl A3 Al O )
Golasl Wi, 4 e alys Sa¥slel =35 S Ll onl p xS Oblsslasl

Sl e 1 sdsaslol Aelys 1,88 s Vsle 235 S S axs pl b oesde



\\iEJM‘NVJu‘ijth})LM ...&}fd)}bﬁﬂjjﬂg}ﬁ‘j}w}ﬂ

5oLL s Lol il el Oladel s 5 oVl Ll (guelys 2iS O S o
Sl 1y 595 el Oliiad s 5 a5 5asVslels s SVl iy s Sl
ATV sl 8) 35d 0 ol iy @z oS AiS o Sl ps ¢ a5
S ok b esladl Wiy 4 e e SRIBL L aYslel s ol b
esloul dal o
24 S84 ol Slsgan 5 ez PGDP iS5 o 36 e
1, PGDP 528 iS5 mhaw 53 (hl3l doys G codel sty o o b
SIS Rl e SIS 5 e RIS osls el Ll A s /Y
o 0533l ool s s Al dale (65,55lS a8l sl Al (s5uslis
53 Ol ol Jsls (el s saas 1SE gl 5SS s guslas
Lol 53 53 s mobie piie alowil s PGDP 2153l 4y <28 5 o
Tob e el el Sl e O e 3 Ll sty Sl b Gile mdle 3
&6 Sa 5,13 PGDP  Sls jme 5 ot 50 sy, gble 5o s SlayG o,
dal 3= PGDP gz ys o/0F Jaulssl e laassa ol 55 (gl ys SO sl 58l oS
Eolie 3 oS Conlalins; s o gl s SISl 5l by, 4 Sla,d s
g oo ples) dres g plegs gbosle ) Caesl (LS dan s
Ll 55 oo UGl Yl o5 o b, Hle s el s g g ol
Gy 35d 5 5iS ookl as, ol Wr—‘ﬁbﬁ SIS S Al 4 e
Glp Ail S (505liS Sl g dd) p e g5 Blg SO alien Ll
Sls Ay 4 e oS bl g et Sl eslial b O Slay sl
P 3 ale e (63 g0 QBT L Bllae . slalin sy 40 Sley  Laslo (Ll
2 ey Sy SRl s 3)ls PGDP il s 5 e 80 58 spsliS
A3 sl PGDP (gdo s +/0 Sl 4 s (65508 iy 53 il (635 50
8 Sosere U5 Gass pxie 3lg U oogde e wlo e G355 Sl



d)lﬂ)ﬁ)}@jdw\&&]ﬁw iZJM‘NVJb‘WJJ}tM})LM\Y

3555 3 edal sy s ol dalr Sl Laltl A 5 elmil o 5 s35LS

NG OJJT Yld)v\}‘)bw&?—%ﬂ Jsles

u.-.",?,'b:-l,«bﬁ.ﬁl’.éJJJT,:}‘O.\A]C&#J‘\.:@\}S—‘“JJJ’:

Sols e pela t o bl P gty
N - /0 —r /0 f¥ Constant
Ve A% —+/\V) Log (Pro)
0 Y/ AYan Log (PGDP)
ey =YV —/v2Qn Log (Ind)
00 =Y/# A Log (LanLab)
VAN =\/Y —v/vePY Log (RAE)
0 =Y/ —+/v AN Log (Gov)
R'=+ /vy VAY/EAT = b, wlb o2,

i (glaasl el

St A8 o abuss s s & by Bles leel Cosay s ol
Aas oo 0L e bl Sl pme 5 e e e S SO0sES UB o
(e S s e ot A e SIS (o Sose e Sk 5 AE) S
e $303LES S (S Sose e Ly S dalt e 5 Ll s s
Wolys S Ol auenl Sl el dels a5l s 65usliS s ol il
s b e Melys Slie mig 4 e 3 45 b e SRl 55l
Sy 3 Lol b dadslys w35 s Al 2alS [ len cams
A Eel (g0 g A QD Bllae piamen L EL DS (68 o0 g Sl
Aoz S ol sy (GRES) b Gk o sl el EOF ek s &
S dal e S G T Al 4 e S (S Sose e 03 I
(Thirtle et al., 2003) OKan 5 5 sl iasy dhar 0T 51 5 Slalae 5 (5 ke
S e Aol 1w opl OTAL) olos s



\ri;JM‘NVJchJJJUM})QAM é}ﬂ&)}bﬁfﬁjﬂ&l)}w}f

Sl iite 4 Ced S 2 23S OIS (65 (Sos0 e Wolas 4 4 5 L pioenn
ol e dal ¥ sk s (A Ay 4 4 5 1) o i 2 e b 30 S

IS S Soso e b 3 e 2 2 I8 B e pane —F g

Log (Cap) Log (LabLan) Log (RAE) Log (Elec) Log (Liter) e

—/\Y ya —a/enY — /e —v/\AQ (fisS) i o o

s glaasl ot

b e &l Jtls Bl W s Rl oy K edel s 23S
S N R R TSR GV N WSVl ST
-)"‘T)J SYsle CU'_,S ple op ol J.:JJ 938 dalgr S, -)"‘TJJ tu'j.? PGDP
i Fel S5S Ny Ly Sl eyl pliegs @ el s el dlle
S ol gl Sa gslasl 1s, d;umﬁw;u@jj: T e e
&\f\jw‘ &l:,ﬂj)ﬁ%j@ﬁ)b&w)w;\ shyls L;il‘:""'ﬁ) GL\J
JASM}) ./..q‘)@?%P@b))dw)béj‘gﬂuﬂém)a&i
L&'»{L:'wjj GL\J )J (5)|~)\§4%L4ﬂ -MJL;“ du.u J\ATJJ G’)‘}; J‘% )J b LSJJ)L‘:'S
L}&WZM)@‘J? GW@“\S);&&M})J)%& GLM.D Jl>=!‘|4.r).>m
ol S eomamen sl ol O 5,8 Ole OF 51 20 ol s LR
St et s ey mlee Wbl sl e b kS s mls
szgudjfwﬁm‘g),pwbssgﬁda&mg\j)jm@wéumﬁ
M)J '/\/\ w w‘ )J &‘f‘ M)J "g'.’. 45.1.&)& du.u) w‘ OJ..JJ )‘JL;"AA



Lg)li}d)jg;a&jéw\&&k.ﬂ iEJMAVJL»‘w_,S}\:M})LM\i

A G4 S 5 S e o 3l el a1 o
ot ol spde gl w53 Ml mis see 4 e sl
(Thirtle et al., 2003) oLKer 5 15,5 Jiash 53 edel Cowsas i M
LIS SIS (5500 4 (et o 45 Koy e (ks 3955 alllan 3 T 15 e
WL S5 S & e e 4 A 5 Sl e oy e G
0 ol gl Lsa il s Cule opl adl sl s Sl Al 53 &F
5o 5 adsl lep aliony s A5l 4 ax s LIl 5ot e Slllae Gbls
céa.a A1y 53 golpe SILN 1 h Do 8 5 e 08 IS gyl 05 S S
spi b o e 36 Kl S S 4 s et 015 S
OF codle Lol odis Jls jns (55,38 sel 5 G pite AL azdls el ;o 3L
laauzn 5o Bl Aoy S it pl e elol el en g Sl G Gl
B35 s 3 e e A s e e (65,5LES 55 gel 5 el
Ofe ) o ar 2 piie o2l S G 505 (lsime ple 35 o il
03 il Al 5 Slides 5 il Olewds Obe &S Cdls She
2 oS 03 gl 5 Olides T G 5 als sy Sop SIS Ol 58
AOVA woslidllee 5 o315y ,3) 5 dy ool plasil (65,5lES oy (adls 5Ll
ol ol el 5o 8 LAl 5 (g5,sliS o Al s e Jelse 5l S
23 sk 5 ode A5 5 Ol b Al b Sl S else (oo e 2 5 M5
oorl 3 A Aal g Ghe ity 538, 5l s oS el b (el (5305LS iy
GLSL b clite 5 ol a3 b Sl 5 (53,3LES (3550l g 5050
Lolaliag, oo Sdos Sles Glazay pate o b Ll anw g slES i
il Ao ys G wodel sty SRS @ a5 L s el 0l s me e Cudle
33t 5 s et 00 ealS Aoy A a4 e Sl g s glaara g o
SEl (a4 a5 b S S0l dir e s el s

UGl a8 353 o oo lalin g,y 53 JSlhee laamss ol ol Coenl Ll Col



\oiéjw‘\\/du‘wj:}uw})btw d}ﬂ&)}bﬁfﬁjﬂ&l)}w}f

e Ll e L}.:;'-L.qﬁjjv.ﬂjg.o slaass g Ll c_;;;dgm)j;sﬁ L)
5 ekl e @L:J 0 Jyd= 25a Al s S ¢l Ol iledadl s o
Aas e OLES bjiéibl;u;)ﬂﬂ

)55:\.3:\&6 b)‘giﬁJ" e..\.ci S ddy @Lﬁ—o J‘gb

Sl e pdan t 5l S ad i
/e =Y/ =Y /AP Constant
A YIA O/OAS Log (PGDP)
YA \id \O/VO Log (Pop)
200 =Y/0 EAJARAS Log (Ind)
o/ -Y/f =-Y/VEY Log (Liter)
VS — /¥ —/eYYV Log (Health)
/ey VAR =\/V? Log (Mach)
R'=./Aq VAY/FAS = ot s s w2,

Geb sbaasl izl
Coie Sl b do s S e 53 PGDP jace oo O s 4 a5 L
w22 3 PODP (o daily pl 5 gl o b Aolae 3 5 0l o in
Wy sy o ol e ol Sl alaily 55 o8 cplaly ol 03 e
G5 O S Gl Sl S8 Sl 4 e (eolal ul ) @l e Jls (alltl
secdlie [ 5iS (gslanl lacinlw 45 das o OLES (Cmamen tCmnl ol el s
s L) Sk Aol (goladl Ll o 55 &S pagde (s (Dl 00 g 1B ol
el 38 (G 513l Ao s Wslas 4y a5 L) 8 o 31 slaws 5 (om0 Aslae &
Aol s LVsle o5 Gl Sl o onl el s Pl L &S el wil
ol 5 G Sl en AVole 55l 5 00,8 ) e il S 51 A0
e o b 3,8 Do bl s sl golasl S ) 03 0 OlsS

mJ.ATC,\.\.»JA..:JLiS‘Lf&j[{)@m‘ﬁ“)b@#%ﬂ@}bl{&b))w



Lg)li}d)jg;a&jéw\&&k.ﬂ iEJM‘\VJb‘ij}tM})LM\W

b o3l kel s Gl dss eapl 4 ol Camer 53 Ll Lo S
| bgy e L 5 18l (gl o8 s 80l 0T psgde andl solndl al
355 5 laliws; 53 i Cund sy 4 a5 L aS el 0 Sl Cllas ol 4l als j2alS
LL ool 58 e i Rl el Ll pl s Camex il ( B Ll s
«(Thirtle et al., 2003) O,Ken 5 5,5 axdlae 53 sls a5 1) Ly, (goladl Loyl 2
e b ol mlbo o Sl s e o b ol 0l Ao ams ot
55 il s K e ol S el s el sl Sl e Lzl b gullas
Aal gt sy S8 53 Ghos ) el a4 el wls ) Sl
Usleo 4y 4z 55 L) s oo 350 55 1 el i iie ol Ay o8 Ll 51
03 Gl ke OISl gl ples) mlo Coenl (i o s
Sapnn e Cadle b g 9olpul dons phte o b g e Ol s Wl
e sy 5305l 553 A Ao s G et gsl s el 5 e
Sl 5 Ol 1 O e 5 s dal g sy S8 53 hoys /A SEalS o
e 3 M e e sl 1T Bslial 5 slee S Sl sl Ol
Gosn 3 Sl Canal g abse cpldls 65,5L5S e Jolie 51 LT (sine
sble 5o Sl Sl - salag C)Lﬁu e Ll oo 1y gliay, @8 Jals s
Shos So il sl gl 8 L e See dlaly HaDH L Gllas 550 ol
A el ol S8 55 ey 0T Al w e milg ol o
zobve SRl s el Sl b Gillae OF Cwdhe il st Sl pnn pite cpl e
Wl DB o 5 058 by L o Sl s 4 e LS e Sl
S COYW (g)ls80) 355 0 a8 S Col st ol aS 55l o VL WS 5 Ol
L lg 5o 5 L usd Ao e CedS (Rl 4 Al Sl il Cons
e e elys 5 A s (VYWY Gl ) delsl o W55 5 (So0 e il58!
e b (555LES Sio 3 SV adle (3 s opimen s B RS 4



\Viéjw‘\\/du‘w):;uﬂ})bt&.aj d}ﬂ&)}bﬁfﬁjﬂ&l)}w}f

o7 sr 53 Gl s G e opl RIS el s Sl el e i
oslital L dal s Slies; L (gdo )3 V) ialS e (65,508 YTl
A5 Olsn Gasb cnl 3l s sls (Rl 1) G285 e 5lde 015 oo VT pile Sl
O o slrar OYTeile 5l eslinad (romen Al e Jil5l 555lES Ll)s
VT pile 51 eslizal andl (clS dal g Laas a0l 31 S lagmes L3 3L
A b (ol by Ll 58S GbLe S s B e a3l (65,58
2l Al el el iS5 (55laS SVl Sl eslial b oS A

el odal 7 g 53 (6355LES LS (65 Sose e Dslas 351

)\S LSJ}.'.‘. o9 48 Joleo :J‘ﬂﬁ J" o.LaT Cowddy @\.‘.’3—? JJ.\::

Sols e pela t o bl N> goeey
/e =\ /A -0/\Y Constant
/ey \Y/e AVARIN Log (Liter)
/ey ¥/s AN Log (Elec)
Ve /0 o/ Y Log (RAE)
/N -\A AR Log (Gini)
/ey -¥/A — /70N Log (LabLan)
e Y/ +/+44 Log (Cap)
R'=+/4A VAY/FAT =l s wlb o2,

a0 glaasl ot

63l Ao s e ((65,5LaS isw IS (6,0 oo e Asles Ct” ool

do)d G s o LA el sl Sl el Gl pae e Cdle L
D G, Gose e 03 Bl Lo d VY 4 e Sl (g3l suls Cr? o=l
5 DUl 5wt 51 e Bslinad sl 36 0T s 5 as sl (5555l8
S50 Sy 4 e 4S 635 (Sl M5 g Slaesd 63k (piaen
db&mﬁ 39 J;ﬂ: 9 (\Y‘/\/\) d‘)&mﬁ 39 JA‘}G C)wUGﬁ DL fw‘ oS )LS 6}}:‘



LS)[{}")}C}?O‘}&M‘&M £l AV Jle canas g 9 ks doldas G VA

2 s SloGn obe B s sh e Al 4 oo (Thirtle et al., 2003)
03 Il Aoy SOl am s L el e e S S5 Suse e
Cle o5 Aal g Aoy /1Y (65,5 IS (658 oo Ol ol 0
3 Sl $30lS e 53 S e bele G aben O 5551 205 SRl
L alblen 25 55 colel 5SS g Glae st 3 6 Se e Ol g s> 4!
3 Gl A sl (oo, 5 P A 4 e (IS Ol LB s LS g
0Lz O o 5 ol ol Jls gme Slanl b polae odle b 58 (63,5LES i g0l
S35 Soso s oIl a Sl 5 G ol 53 (Rl Ao s G aS e
0> sl 5 G obe SRl el el Asys 00 Ol w0 S
Geds 5 Mg clie Sl sl (6 S 4 el 58 e OLLS A5 5
A g IS Ll 0 8 a8 sl e e W50 Aol (655l sl 4
2o Sl ($50WS S G o Mo e 4 pl 5 el e 0
5 oo e i3l (Thirtle et al., 2003) OLSas 5 J5 5 dalllae ol Lo
S e Cwdle b e u S oite Dl ol (oo LA 4 e dn S
Syi gaoV¥sle ol dralr 53 del ) 5 e A S das e 0L 5 el e
dopd St ar s by ld dal iy (65,5US L 68 oo
dals S o Sose e 03 ke /Y Bl 4 e s s 5 als
DA a3 sk My 5 Sose e S 4 dals el &35 ool 5l As
Lelys saVsle mis Lsls aldlen pate 53 cnl 5 dobnl dalpr o o
doam s bomomen s I 2y S A5 e Gl 1 S s 85800 Kl e
S gl 4 Sad B G Gose e S (e e Aol
S 6 S0ka sl kel V o 3 NS T IS (55,5 Sose e e b
e 3 5 U et e (2 el e A il o
Gib O edioly e ane onlaly 38 o LU S a8 Sosese 2 et

s IS (558 o0 s b ssb G e S G



\“\iéjw‘\\/du‘w):jw})lat&.aj é}ﬂ&)}bﬁfﬁjﬂ&l)}w}f

S 2 3o b 3 S S8 Sose s S ) gl e Y J g

Log (Gov) Log (RAE) Log (LanLab) Log (Ind) gre)

AR ey oV oY s & (22S)

Suis glaasl ot

MJ&QL&J}WL:M)\JWW@waﬁ)bjls&jﬂw%ﬂ

IS S ,m Gose e She s Y bl e Cud ol g RalS o s S aS
35 o oslitul deg A 31 i e 4 S LIS (60 a3l aSKT b= (s dal g
03 alep ($3 5 5o n 2 AL Al s RIBl e DS o o s
M)J&{‘ASMJ@OmJQM‘eM)‘J@MW@Wl{M)J@Cﬁw
03 Ghed ) Bl 4 e (65,5WES A s ale e (39 5 Al
Sase 3 Lol eolg Bla s (G35 50 (g 8 Blday Ll sl S (65,0 ose
C_‘,.rU EJL@J Coons 44)[5 S ZJL@J )‘ ;\ J}J@ g J.:j):ﬁ:.’;ﬂe.)l.é_r )lS
S 3lg Mg o5 Al Koy gislis Slud g ol elanal i als
‘uﬂ‘fl“" (W’V? GJ::J_VJ) Jul.:kfé JA[SJ[S&)J,:J &L@J 6))0&)35&)‘})&
ol Ll O s 2l Gose e 5 M8 0I5 e e S35 50 11 L
Aol s pen (Thirtle et al,, 2003) OL,Kea 5 5 aallas 5 (pioean

Jf':'gfa
Wolgl 9 (5 5 4omts

ATAS B ATSY b Jle TF @ L slaosls 3l eslinad U bl aalllas s
Ssm Soserir s A Meld w35 p fse Jelse pesn sl Volee 5l et
Ly a5 ol OF 51 S eel s =W s 380 5 sy s giuslas L
Xely3 w38 5 A L S Al 5 0350 LS ol 5 ) sadlle 55208 (ool
Lely3 235 3 g 4 e (S303LES LIS (S5 (Sos0 e Ab Cemd aniils Ly
Guso e S lwly 53 OLIS sl 2O Ll opl by 2 0 28 2alS



LS)[{}")}C}?O‘}&M‘&M £l AV Jl cana g5 5 by, asldad g Ve

05 s 2 03P (ol mlo s MGl IS AEL K (g
Gib 3l s it st iz 1S a2 30 B Olnlie s Aoy 3l sl
g3ose ol 2a3l Al n S G Sosese Ol e e S
OB G Camd e P Lkl e 25,8 05 ) b sl Coeal
3 e O G &8 S OIS e «53uslS LI (58 Sose g Aolrs 53 e @
Soso e Walas mld @ am g LSl S 4 sl (6305L0S 10 Sy g >
Sl 5 sl o L, s sl 2 SRlB (iss L gs
il 5 Olides ol (raen A Jal (g0 e Ly 4 e (555LES
dal aa dalys gaVsle s sl 53 e el B 4 ooslis
A ol dan s 5 Al 5o age sl Jolse 5l ool glacsla s dal]
05 S a5 slls Gble 5 sliesy gble jo bosle o) ol e et i8S
A dal g anlS 28 Ol g 0358l Clde Ol o cdil ana
o503 A (o oo GDP S¥slee 1 sdel sy il bl
b wll g glaslgly O
25 a5 03 S famd lag o Sl el 03V G (65,050 oo L Gl )
cslbwsy Gble 5o slpw e LIBEL 15 opd eslanad (g3oulis
5 Sy LS S 3 o ALK (a0 Ol
& OLNS glo s ool 03V G (555 Ssest 2 SISl G0 4 e g L Y
oS s tigd S 5w GislES A s oSl
Sz 3 AP Ad) a0 e LIS e 5SS e 5o Ol Ll glacs o
055 L8 o
3ealg 5 il (G5 lS g 5 e mlee 5 ol mleo bl L AL Y
5 Sl et (b S 3 e 5 Sl sl zbe b
O O S sLE Shmbis p (6555l OB (6 Sl e JLad)

€35 039580 IS (69,5 Sose e 2 9 S



Y\iEJM‘NVJu‘wjjw})LM ...&}fd)}bﬁﬂjjﬂg}ﬁ‘j}w}ﬂ

2 Sl 5 il sl g i Slides el &b 1 L
S s Sl 5 sl S Ol SIS 5 Al 1Bl gislis i
2 Slaed e slS Claass Sl 5 b Jlals gouslis
el Y i s GALST el 530S (65 55LES 5o 3 e SIS Sl
STl andl sy ar 5 Jgame 5 o3lg Swd shion 5 UL sbalss
Ol s 5o 5 oolg LhL b (el Gz 4 Conys gbiadle bacd
€3 55 () Jsmamae I3

Wlo oy s zobe ol p3Y lslan lgzr o Sl ede] Gt S 4 a5
s oldg S s Golwesls (Sl p (pbvsy Sl Glaarsy
5 el Sl

Sosort 2 S S0 5 ge Jelse 31 OVTile (S35 5m 5 ale (357 0
Sl b= b oopl 5l 5 Lo, 00 Db pliwg,y 8 5 5 (o0
GoustaS Sl Aol 5 s b g Al gl oMb b oo 5
ssben by (lean ) LSG (IS ssba by Sols Do CiS ()

Al sl s 2alS glady s (oplSe ciS 5 osleS ST eile 555

¥

Bodlasl

Research and Development (R&D)
Adjusted Dickey-Fuller
identification

under-identified

just-identified

over-identified

A

C.gl.i.n
ERtSEY Ja| :LQ."J: (Jj/ Jl?)‘,/ld ‘;?d.‘d.:[gé:j/j ‘;/Mudﬂ c(\V/\‘\) sz ‘U"’S)ﬂ

o2 S b e d e 0L UL domallie

DO ol b Jaee des 5 e gz o (o3lad] daw g (AYVWY) SL sls 8



LS)Q}‘)}C}»)&M‘&M iZ)M‘NVJL.»‘w_,S}\:M})LMYY

a5 e el sslasl oy (OFVA) Jlaa S (sl 5 o sl (6ol
3lai] il S o g Yl 4 gazme (Ol Gliwsy sble s el L
ATV rags clgeln s b ol Oyl 555 5LES

e 5 Gt Gble o B Cundy s (VAL @y Glos 5 ol sS (sl
AY=0Y Lo d8 55led O b cdew s 5 (570 li8 3Latsl (\FVO-\FAY ol |

305 G Guserp mslin (VYA Lo e liv e 5 o (5l o pli
9 sslis sladl (a5 Cao e i L5 0lis sy s ale
W=00 aw ¥+ iled OA Sl cdem g

oI (OYAY) dal (318 slalist 5 bt (odem tos b o5 Al tala b (LIS slslas
B sl B IS i L gl 5,)05) Ol 55 B el 505
solasl glalol st os 8 Olnl LUl S e i0l,6 sy o b

Al 5 G s bl s a5 gl estls 5 a5 5,50 00 ((0FAY) LS| Je ool gy st
S an X 5led & b gabadl g jledds dolilal

Loy 5 205 msr Bdess oz 5 gisslis )y sladl (VYVE) I Lss (o8
e S S oL 0L, el

(Ol s dal s =35 3 SR S Bl pe L3 (OTAL) o ol
V=Y 2o Q) sl ) Jle cazmop g 4ol ddows

o ld K 320l 5 Eviews 7 5,505 b of pos zeiwslaisl (VYY) e ()5

Cllas 5 S5S sl lelidn d0TA0) oM w33dils 5 wnldl ) sl
4‘9‘;["5_;/.19 Gl 528 (55,5108 Dlides plla 5o ilizee OIS )bl
AW s OY 5l

cilseo gladle 4254 il 68 (VYAP) [ sgazr ey (63l Ol 5 (655000 0 i glas
e ey (3l Sl 5 (g poaal p Soslas (0L L(NFFFIIAL) ) 4lis

Loy S and Jelge s ((VYAA) ol (Sl 5 ¢ ABdeme (i g 63L0 5 ¢ o
Ol Nl ( plw, sl fag s (O ) liayy Gble s 8 5 (5H50 4

AY—44 ol
Loy Sa b

Dickey, D. A. and Fuller, W. A. (1979), "Distribution of the estimators for
autoregressive time series with a unit root". Journal of the American
Statistical Association, Vol. 74, No. 366, pp. 427-431.



YViZJM‘\VJu‘wjth})LM ...&}fd)}bﬁﬂjjﬂg}ﬁ‘j}w}ﬂ

Dickey, D. A. and Fuller, W. A. (1981), "The likelihood ratio statistics for
autoregressive time series with a unit root". Econometrica, Vol. 49,
No. 4, pp. 1057-1072.

Fan, S.; Hazell, P.; and Thorat, S. (1999), "Linkages between government
spending, growth, and poverty in rural India". IFPRI Research
Report 110. Washington DC: IFPRI.

Thirtle, C.; Lin, L.; and Jenifer, P. (2003), "The impact of research-led
agricultural productivity growth on poverty reduction in Africa, Asia and
Latin America". World Development, Vol. 31, No. 12, pp. 1959-1975.






