(o2l oSty goluazdl b iy (5,38 Cansli dolilund
(\& ‘:LJ) \Y‘ﬁ? QLWL) “njé S)Lo.w ‘W JLAAJ

Q993 Ogumid A3 (49 yotmtt) g (oS A5l O S

B> a3l Sy 90 G srase—b
"ol 5o Sl drwgi g cuSIlo

Y
IROLS daxw

WABNYITY bl o &b
WAFIYIYe by dy g,

ouS

o .00 o il ) golaidl slasl > ool wcoSHo Gai> oo

Lol So o G5 5 (o0latd] dawsd o Ay o p S R0sn
sl 5Y ($la st (giluoolol g Lol 4 azgi g cnusgi 4 s, yglito
R g e ples] g Gl sl solatdl 5 lad plhs ]
i (Bl il o Gl 50 sl (Kiarats £33 1 5 g Sl
s iy VFAV=90 5,50 b Sl 9iS il dreosi s oo
S 4 oo CSo Gai> ylojlu (sloools i s ,Sojll) ) p) . Casl
(e S ol g (e (slaaSid g, T eej] g ditn gz
L &5 Geind o Gl - sl s ooliin e gice Sig0 5 gt
S aol 050wl coSo o> g (solais] dewys o abal, odins
5 s Lo 5 st il 2Tl ooliza] b yizeon 6,5
i s 0 )88 Collo 9> 5 (NS Collo g il
i, golaid] drwys ol I

10.22051/edp.2018.18184.1126 :(DOI) Jlozms awleis
S_kianpoor@pnu.ac.ir ¢,g ply olKiils slatdl 0,5 ye .Y



Sl Goi el (o 50 S SRS gy ogmh 4 (g iy (omas 4Sid 05 [ P

S oSl Goix Mol asli OIS 5 S (slad 1 guads 55lg
solaidl drvgi o crac
015, E6, C35 JEL guauainb

doddo .
OF el 0926 5 caSlle allise 5l )8 (golatdl slos S5, 53 S92 90 sloadads jI (S
4S5 (Ol Sole) sobail cule (n et 5 (S0 sl p &5 SlasTa ol anal> o
Sl (6,58 5 Usloolaz8l wyo 5l cewl cuSIle dlucs 009 b Canbigh iz oKl
a t0d walys golamdl clacudles ool gl sl3l gl 05550 olomy] o HSILe 3o (s
L g oolo rals |, goladl slaclad S cnsl> o coSIle 348> u-‘-"l“ S Sy
b aales goliasdl cdlad 355 5 Jetad cu o Slnebll g Aol laan o als
Sy 5o oSl gsi> poll Sl A Jgame (oSl Goi Meline sl aSla
2 (658 5 S058) CeSlle Foii 5l Colox 4 coSIle Goi> 400 slacdlad ool
4 aly (oS goii> aabul ool 4l plas! (ol 5o 5 ssxie SYL
Slaass g Oledbl an ouiylid cwyiws 3929 bl BamolIb 5l coles lejle
A 93 ;e (e s 99290 Dlalllas g o Ll (oSl Gsi> 9550 )0 (Mlellirn
)10 55 ped SoSUle Boi> 6,58 L (Sund

ol 0 5 ol g ceSlle Bgin Mallin (a3l gy Jos & by nl 5
L) o ol G9ywn Joe (oras a8 (h95 625,84 LIV 0 eealss (SLudl anwgs
0525 5 CeSllo potio dm a2, il g (3l peiee eSS VYAV-A0 000 (b
e |y oSl Gl SNl glaasls (o yrage casldl 1o 5 oS oo Loy ] (6 S 05l
ey bge 6 S g Gangez Luls 5 Joms (es 5| Joolo @l s 03,5
a3 oe JSas ) bl slais

2 oldlae g g5l (Sl Y
i 5 soladl psle 5o pasgie Jyad o & 5 ol S5 118 st oSle 33
Jsbate Ygame (VAAA ) yaz) abl o olloolazdl 5 blagin ol 5 Sglite iy las gl o
W 5 BLa Ty 5l o o Sl popas e i (aSlle 35 5| ool
atlre s Ly WUS oS, Sl sl s oS ablasl jslite 4 B bl sl
VYA LocwS>)

o dlad plas Jali 5 03 ' e &) bogipo G5 sl 3o ! (ralS olSS |

1. Kaufman



Y | (o oyl olKislo (golasdl i pinn (5,08 Canliw dolilad

aiib e o1 (ol SO Sl o b g T alonil pae b ploxil o dnsl> b ol 8l a5 05 o
AT Y (peilS)

oS o ol 8l 4l S aUils e dmals L3 s ol |, CoSIle Bgis | e
Ol dmele SO i g pagm omilgd B o Sl el asS oSS ilae ol Ul
SaS 0,8 4 45 conl (g)lpl oSl Bad> wwed i 4 (VY YA GL)) Wgd (o
G2 ouiiS olo coSb e o i S ] o b s e sl el 4 b wsS e
o 45 810 amal> jo |y Cadao cpl )] 0ai)ls g sl 1,8 b 095 4 05,00 L ek
OANYAY o LS) S L8, Lol oged 4 1,0 4

l—.’. Sg—=> S G )U c_‘il_».a )‘ (G900 yp0 (5‘)" \)|)5‘ L e |) g.,\.»_ill.n LY <)y
S )OS e iy yad wales ;S s |y Leil aS Sleas o VLS a8l 5l (s0imn o0
OYR g pmalls

potis 93 (55 ol el milie 5l oolaiwl ;o ol )8l Gsi> o SIle §ai> «ygm,l o
YLS S (g5, 9,8 o0y] 5o a5 | goladl coSUle ggim sl 1,1 925 coSle 3si> 5l salae
adoleo 3 b 5l cpiins ;e jsb 4 9 oIl Sleas L YIS B pane jo o8 SUlgs ( lyls b
5 2l SO 5ol S 3 (ol SOl eslatul 3> Jeli HUlgs oyl g o iy yal
295 coSIle gsi> pgd awl ,Su3 09,5 s oils coSIle JUil g 5 o3l Lo Lol
) QHLTA Jl_.o.c‘ 9 ooy axsLln Comomn y 4 u.]jb Ja.wy L GHSJLA L.B?D Awd Q—‘
u;“)_> @L».u_m) 9 oy Llac] u_lab d_s).’a )‘ aS cl L_;Q}_D ‘L5'5"l5 u..S.JLA L.B?D @‘5
(FF:128Y o) ol goladl coSIle ggi> 5l goien

LY a3l 5l (oo s yo ol )8l SUlgy g5 o 1) CosIle 39a> popn oyl b
Ul 0y90 o Li et fimen g pol> >0 055 Slod Cow sl ol )l 5 Sloas
CSIle i 5l Colos g sy oo L5 4y cudls oo T [0 093 sla ol 5l (gause a
Jbo 53 g aBlianngs slo)giS 5l pel n)0iS den )5 (GolS 5 poe Jule G oy @)
e 9 Ss98 55 G 0 paslh (nl a3 s (S ek g aes oo Rl ) Sliell
Dg oo o,ygiS (golaidl

1. Rights to Scarcity

2. Damsters

3. North

4. Economic Property Right
5. Legal Property Right

6. Sened



e Sl Ggho (atlh (i 50 S SRASh ) ogmd 4 (g (s &Suh 0,5 [ FF

Slotome (Al g pde 45 (6,83 Sl (doe gkl 5 (e et lacSILe
=S 5 S 08 50 SeSlle Elgil 5 58 et 5 e 3 R b oo St ) Ll Ll
oalaiwl g o,los (gilwslyl 50 9 [0Sy jo Ll pleal g o sloolaidl jobas LSS 4 00
st LSl Gl 5l Calom pae e g T 5 ngs g 0 j5mme Glgie @ o)l
2 F5e 5 Aol 920 @ o it 81 pl 5l a8 wled o Sl das y5lss g GBS (5 )5,b
Ol e 3 358 Joo Saalen jguiall > caie cpl )3 9 W Jos 4 Cule> Sl han
site Slas 8l Lo s e dxgi g 08, 5ise |y 0T (B p &5 Mallipm Ol o090
28,5 wales )18 Coles pae 5l J5U
e el (oo e @ G CuSIle Gl (el I (SBg R (il SO Cwizpes
Sloas 5 Sl s, o3l caSIle Jl ol ool 2 a5 ol ansls 45 sz gz ol
T pal o)l le anely 53 Ll 00,55 Gl b ags 5 0 el 0T sl
GlGsT 4 lsel 5 o alls 5 licaSile 5 500 50 50 o3l ST ol il )] bl s a5
b asliobio Lol sail axsls 0oy cuSle LAk 4 Cad goloticl o (o yieS 45 50,5 pronss
Slacasla w)ls JLS 5 oS b sma ;3 coSlle 3gi> sl 45 (VU Coretl @ 428
Rl b dlio 3o SSIle Goi> (el Blod | onnilio olSla 10l oS aa0 oo i 39250
CSlle Gy (eals (36 5 bl Ly caaalr )3 39250 (sl s 5 42515 Lis slo 525
i)l g e 0l plol Slalllae (o) 2 4 95 cnl 51O ANTA Hoe) Wit cogas 9 69,8

B ol Y-
Sl Goi> 4 5Lo S ol QT 7 € gl SlaBl o)l o gl p LS 0 (VA-Y) \Gu
Cod| DL jadiaie 4 LYo @l 4y g5ls a5 el Sl ol wlaidl gl ool sy
(FONYAY oy 5LS) ol (R o ¢Sl o jus 9 oy )5 (5958 B2 sk
g g 0 )0 CSIle g (A (o) 2 993 Allie )0 (Ve gl 5 90
st i an as) Joe (2L L3S (V) bl 5 ml ool ansloy golad
. . . & .- - \
Sysd b mlio lyolo g ()15 gl cud 3o Gl bl gy p s (V2 0) () 5 9
..\_;)L) 0 UL'" eu».oau Gt’u wLw‘).’ 9 d.»_>‘»)).s YAAQ =Y. o o)sé ‘5'9 U‘}’L’ slazsdl B Yb

(OO0 Y+ o0 o yd g 5d) 0,10 0925 ylasl olazdl Sl jols 5,90 4o 5L ,a8 5 S Sl g0 o

1. Say
2. Kanwar & Evenson
3. Eicher & Garsia



SO | (o gl oltsils goladl e iy (6T el dalilad

Slsbo 1 6,58 coSlle Gy 5l Cnlem 51 gz 4 (V2 F) T lSon 5 sld
Slo addllae ol ol 05lo 20 VAV =09 0,90 j0 5l £ a4 b iy ;95 0 5 Jmio
U5 ((SBL a0l ()8 5 (6,58 2S5 5l ol Gl oS ol ]
YRR Y+ 8 ) San g s8l8) Col 00iiS's g oS 5k o3l o o lis

s s Bl e o 15 (oo o B (i (VoY) Tilgo s 31
AV VTAY (5 0LS) 958 (golatdl anuss sl (asls 5l Sy Hlse

o 5| e e Cutn 5 (658 (Koot [Sily (Ve +A) TlysS 5 S alllas gl
Olojlaws gmae j5iS Ve (2 )5 s (g T Al js 5 Dl polo axugi b (6,58 ZoSle
(¥ e A lgsS o L) ol 123A 11390 ldls o (WIPO) (6,56 couSIle Sl

5,55 55 Ay Il ,o 555 FY 51wl s (g lib ot Slez 31+ - A) P alsl]
Slazr slaas s olae 5l a8 ams oo lis gl el o3g0d ooy 2 VIAD-Y e ) Ls;
2l gl tme 5 o laslye Il )l luolil 5 (658 oSl g
Sy g QBT B pa0 ol 5 (6,88 oSl Bk 5l Culex lo 00 Gl (59 iz
3yl (st 5l 00 S Angi g BB 5 (5 sl90 0o slay5lS o (pgas sloiz]
KUARER KRV IRWN)|

VY 5o aelyo 0l pb g coSUle Ggii oy BLS| (s 4 (V-0 9) Fjjiuﬁ 9 >
25U caSIbe e ol o] Sl caalllae gl wilaisls p byl Glo o poxins ;g8
3, s pl le o delpo (Rl pb GaSll & az g b golaidl anwgs (lie 1o (ol
(FF Ve BeSds 9 ,002)

225 alos 1 0,40 (6,58 CoSIle 3gi> sl Sl sasls 5l g3 adllas 45 liixe
5 oolamil o, et Sy o L wlel sl ool ) iy colem oS el o1 51 S
aS o ls cpl SV et i psres B0 oo Giuli8l el g0 o o ) sl (0l 0L
$loy)e2S )3 (VB o 5D (dor cuyd ;0 GRIBIL O U jao ) S)L asls o (gl
oSae Slel 5l e 5l i Coles WS e ol (V02 9) "5z 5 ol angs Jlo o
5 Y gz) il STy welps ol e 5 6l 5 0 peiuss 5l JUI 50 5l el
NN Sy g a2

. Liu & Lin

. Falvey et al.
Murray

Yang & Kuo
Adams

. Haidar & Velasquez
Park

Chu

. Chu & Peng

LN U AW~



Sl g el (g 50 S SRS g ogmd 4 (g (emas $Sd 05 [ £F

lanwg Jlo )0 slo)giS Sules SIS o) p 65k Hob 4 (Vo)) Sy 5 92
O Slasls o gl olaidl o selys 6 ul b g golasdl ol ) (6,58 oSl 548>
595 (o0 0 (e Anmg 50 5 (S pel il drgs ;585 50l cadlllae ol o jskiie
Sl g Ol Lol S (00 ()05 oy dnsgi 5 825 )3 1985 50 58 WS (oo (23
ol Gyl i Jlod jo alsle slacallad

P sl i 21y JS CaSlle i 1 o8 55 40 (V)1 5 5 Yy i
S LT slaazil, wilosged sy 139) =Yoo v Lo 0,90 (b drwsgi Jl> y5 ;58
loyeiS 351 o1y selyo (6l (s oline jsbay (6,88 Sle Foi 5l ylos a5 o
M3l 10,95 (il (6l s golaw 5l A5 le gl )0 g drugs Sl 5o
dailed arwgi Jlo j0 sloyeiS 55T 50 soles Ol il olulp pioren 028 0
e g Y90 yal) ol dmal> aiadg S ol,8l 09,5 slin 5l Coloax gz j0 CuSIle Gob>
AR ERR

ol oldlas Y-Y
CeSle B9 )“L—’ s a @l alie Llos 50 4 (VYA4) U5 gl 5 goblelis
ol il 1280V -V Sl 0,00 b Lis dilaie sla,92S ael,s ausss s (5,58
del o a0 Dglae Sl g (6,58 cuSIle e 5l Colex aS el ] 51 (S aslllas
ode 5l S5 adst 5 6500 il (s S 5 Wae sla il sbxy! b ey 5l 5 axils
Cod S8 s 2 500 (g 5l 5 955 Ty misl 10 S5t wrge Wl oo (55l
oLi) se- el (6l LS ad 5oy e lassl 5l 256 slags slid § wleas 5 YIS
EFNY S sl g goli]

oSl o> g WG 3T oaias HLas (VYAY) e LS Slidos ool ogdle
51 8okt bl oy Ol (YO I FAY ey nLS) ol gl sy o Sladsy il
i Cels A S BIAE Ao s ol s e 0l plil x5 s Sl
A Jlgs dael> jo golaibl drwgs bal i Sg del cuSle

Casdlo God> (g S0l .Y

LU 51, Lo slo sS4 S ool asls J(APRD) Madlims coSle s5i> a5 ls
(Y55 5 ,5m0leS) 95 (e a0 L (6,58 5 (S 5d) oSl 358 Sl (1055
el 533 (gl szl slanws aw )l ISice e bl cpl (V) AYAY

1. Amendola et al.
2. International Property Rights Index



PV | (o oyl olStils soladl e iy (6, NS sl dalilad

(LP) (ool 5 SFoi> bazmo )
"(PPR) S b CouSIle 350> .Y
"(IPR) (5,55 coSle 3pi> Y

ol 3 (Soh> buzo Y-

638 Cnlox a Sl ;Ko wyslyo 2l a lsied ) S5 coSlle Goi> 005 ol (>
B ples LS 19,95 n 22l Siled 1 Ll a5 @elll atdls Jitne alas 058 9 (158
golal soll 5 o SIle Babi> lod cpuiad dilioygls sl o 3 2Bg aals a5
=P = e OTAY G501 008 (ol 5 olatdl S (o ez go i
() Jgu2) axtws (culow 5 (Sod> Larome <> oaims |SCas

e lad Pdlacs! ¥-1-)

L ) 5 sl sl 05,5 JLtd 5 39 5l anlad 08 Cudgan 4z ) 5 ol e piie (0l
tDLL:J )l )Jé_;o ‘S)L».M.\) 9 é.'alﬁ wLo? ‘5‘)4 k.,;l..a‘ 09""‘“" sd.».:LaS 055 J)LD.»...J‘ .\.»5640 r
Lol gogar CoSIb L bLs | e al8sls

09l CunSl> Y)Y

D58 o 03lail ) il cole g dnal oysled 4 (golamdl 115518 sleiel 5 «puiio oyl
SogiS g pyr Jeiol rizres g LaolSols 5 ualy dasls)l 3 gl l CodS st (pl o
0P ll wcdlas wllae aloz 5l Sles iz 5l oS 5 Gt (pl S 0 (6 S o3lail
Sl (2555l 5 (sogar CoSlle Gsi> | Colex (alols ol o 4 se 65 5 S e
(ool g ool ) cel olad Pl s JoSh pio cpl el 4y om0 g 4Ll
(VY YAQ

ewbow ©lS ¥-)-¥

Lo of Gyl L Sllo S (gl 0,8 05500 51 quslisl (IS5 & (ol LS a0
s adgs SLE o Jlat o3l 1 (VYAY (saes) 8,138 o il o glls 5 oo e
slazel o) 4 Jate oo by a5 2o 50 cows s 1y Jlgel a3 50 aS] Lozl wisly
VY AYAY (e L) 09y dalgs S i oy

1. Legal and Political Environment
2. Physical Property Rights
3. Intellectual Property Rights



e Sl Ggho (atlh (S )0 S SBASD by eged 4 (g . (omas aSh )5 [ FA

olwsd Y-)\-F

O ol g sapae 08 Jlos! aelsl a5 S o oS 5 1) Sles cpai ¢ pite ol
Lo oo aly g Laly oo, 5 aulas glosl o ol 10 0,5 o ol 1) sogas adls
0 alie 0gd o Juld 1) sosar lrog,S g liwsl)d awg Cdgo € pSrid uen
Jeole a5 sas o Sb3L 1) olaidl 3g) comsy pud 450 lad 3,08 o e il cuSIle
VY2 Jgge) Conl S5 cogas coSle yiis Cole, 5 alzsl o IS

Olrl 5o ol 5 (o> lame (a2L0 ) Jgux

oo Skl Sk a5, 98 olass Malaoag, 98 olass
&S \t4 VoY \YA \# A
agslisd og8 iz Y VY VYA Y A
3l oS> Y. 2 \YA YA \A
ol L Yy Vv VYA VY A
sl S YA AD VYA VE \A

(Y Sl Goim asls) il

b Cosdlo God> Y-V

G- 3 Smlom 50 ) ol g5 A po o Slazel B g98 CoSUle 3o v
L Lagmlls ol @ b o aiBy o Olslas plonil w2 (nl ceizes Col (pogas coSle
y alo s an L mlls hod sl o3 el a4y s o3ll coles o 5 waiS (0 o0l
Sl Ggim 5l cnlem i oS oslasl slm 5 e s 3l bYS cpl 4y ol o
(Y J9a2) (VYe (5 ,00) 05 oo ooliiw] cogas S8

Ol S Sezd coSle B axli Y Joua

ol Skl | Sle 4, 99 olaas sMalatoas; | 58S ol
it o,) 04 VYA VY YA
Sod cuSIle ggi> 5l sl | FA A YA 0 VA
Jedl .5 9.8 YA \YY Y YA
ply 4y oaw s 3 \YY YA YA YA

Y el Ggi> asls) S5k

1. Musole




$A [ (o), olKils golamil e iy o A8 sl dolilad

S casdb ol 5 coles ¥-Y-)

Sl 1y sl e iS5 S0 cuSIle oo pllss saied ;05 b pitae LL3 )| 53 piite ol
<Ll 1) Jle sla glls Jolss gosar oSl 5l olad colas coasS o)l )0 lolis, I8
el S Sgho ) S5 (g, i o)y 58 ol S ol (il osdle s oo
(FF YAy ‘6)-.2-"))

Jlgol Cd ¥-Y-¥
g ojg, olows a5l Jlgel cud (65lgd0 (liue 0,b,0 1S 5 e oo dBuys e o
Ulye olS s it cpl a5 el o1 Sl oo oyl e s o L |, ¥ 1y
o3l 2 S (oo S ) oy 3 4 eandig 85l Gleidla b ey CSIle s JUil (sl 05
g w8ler (Bl (gom) € 250 5 bl a5 o ls Jlatal jiin il o oSl ol
Sguze ) plle coSIle B9i 5 (Bod (658 pllai 5l (soges 00,08 Culex 5 50 cnlple
51 LT JLant 51 ol ls s wlgs ol 2 ogdle (OTRY (Sl 5 olales 5) o3l o
S mie mlasS (e S e FIL Gl )l S 4 ()l 0 slao )8
FONTAY (5 1 LS) s o Lt 03,5 s giguss 50ili o a5 | (golazsl Lol (glay Yool

|o|3 LY ‘sm).?.m.b Y-y-v

ool Hlis gl el e Glgie a1 Al g (90 (SSb ply o (g yws ukie (]
o8 plda LS o Il slaslys oo oo lid 1ot jo Jle slaslys (Sl arwgs o
Wigd gomy 3Lzl o ls solaidl sla Hlilo U oS oo o] LoSe 5 oSl 3ai>

G55 cosllo Goii> Y-Y
odle «> (nl o3y (o0 6,58 Sl o> 5l Culex b5l 4 6,58 cSIbe (Bod> <5
G 5l ol g9 90 5l clem (5,58 CoSle Sl Cole cogas SIS S azis
L] o 5 [(Boim L] G58 olTous jlecai o) G5 o 5 gl 2ol 62) (6,58 oSl

(¥ Jgaz) w5 oo 2l [l

(6555 CaSIlo Ggk 3 Cylom ¥-¥-)
Sl el G ol Gl a5 Gl sages SN 51 ori i s Lol < s ]
3wl 6,58 Sl §ai> o5 3l Sl ais SO pl plo s o plis |y (6,58
598 o1 30 658 ceSllo 5l colon L 09 o dtwlys 198 ,o 50 ol olulis, IS



e Sl Ggho APl (o )0 S SRASd by oged 4 (g (s b 0I5 [ Ve

QS oy Kodd il 2 g (69 A Kouis oyl g s | 20 Ll g alS (g IS sae
YA (goe0)

RUTIBLRUELERLNS PR PEERE R g PRES

eLs el | Sz ay | g8 sl | hilateas; | 5iS ol
&5 ¥ VoY VYA VY VA
650 oSl Goi> 5l cule> | YY VY- VA VA VA
sl g 5 Cules X a3 VoA 3 A
0508 BT 5l slme e sl 0 0 - - - - -

T Y el Ggi> asls) Sk

&yl 3> 5l colos ¥-Y-Y
ol S Hlme iy sl ol ot SO o gl sl B ulgd (el 08 psie (0l
OYA (o) gl 3o 5l coles ley aw g 98

Ol 5%00 JBT 51 5lmo yud (610 oy ¥ Y-
G 3 (5l 5l e JTLed S (6,88 ceSUle 5 5 slome o (5510 ke Ol
CeSUle (el 4ol 5l it mal sl Dbl el 5257 Sy 0 (6,58 oSl
Gladyg; ldlo 50 50 1S 0l (65l (Sanle ohg (555 50 45 2900 5 5laex 5,58
S ot Ol 0)lys (SMBL bl st (nl 098 oo el 12,5057 (5,58 <o STLe
sl (Fpmge g axio 9 5,10 5138l alex 5l 2SS G Coles cod mlis o e o
Lo, oyt coms o oyl | € slooslod Lulul s lae b paice oyl a5 Ll 5|
aoloul 3l Laosls .aiS go (s90045, (6,58 uSlle Goi 5l Cule 50 Ll (s0el )5 4 4z g3
05850 JoSS (5,25 138l 3 arolosil 5l sgzge el anar b 6,58 coSUle (Mallone
4 (glaigS 4y 1095 e 0305 ;528 o4 Ve b jho 5l (gl ey ARPL LS (gonas) sl
Solex (p teS osiadplis o g CuSlle Gsi> l Colen (s oaims las Ve oyed
SeSle Boi> ool 5 (Boi Lamme) laat il plaS o (6l ol oo coSULe (Bod>
Sl plaS o aS (glaigSa 09 oo plonl Wiy red 55 (6,58 CuSIle Boi> 5 (Su3d
L oasls o sl e oped 5 o arlne (2Kl & j50 4 il S slo i 4t
158 00 ool 125 Jge 8 5100 b yho slooyed o b petie (3lu ey (sl s oo ialed

max min

(



VY [ (o Lyl olSils (oolamdl oy (6 05 sl Aolilnd

)iL“"’ “"—"’)J 4_’)_"’ Xmax’Xmin 9 009 )5....5).% 6$)5 LJ’“"))‘ )i’l"w"Xl @oslee L))‘ 2 oS

aln! 5o edl s casIb Gai> aslh F Jous

sl Sl as, | jsalS olas | (glddhie 45, S olaws
& .Y Ve \YA 'Y A
ol 9 (Soi> b A VoY \YA VF A
s CoSle 5ga> 0,) b \YA VY YA
655 CoSlle 35h ¥ VoY VYA WY A

(Y oSl Ggim asls) il

Sudicnd bgy ¥

09 3y, (gas 4l ¥
Baa gla lo Lol cocul polie 5l gl wgn sgum Jolds (699,8 sl ,lo p aSils ol o

IRGSIPPIRVS S PVN ] INPHPUSRTCOWE-SE R PYP o PR KV B W
a,,=Jf(wxp+b)
w]] le L WIR
O L M
x
M L O M

wp, L L wg

569938 sLaloy Jolis (g0l sbaylo o) Y ST gt aSed (3i5el (ST

Ao gl (SoeS ladnl o L 5g (e yile (o 098 o 00ls a4l 4y Baw slals

909l 0 ymd (339 e Fle 30 (89955 0 dgd e 2,8 (Bolal jge 4y ALl slagy)s

Dedb e Jlesl jlagysg slajle ol ar (g0l (go> SO o 2

[15 > (WP+b)> 6,

Y705 Y (We+by <0,

9 s (29> NS Ojg0 a4 mac Joko jo slp ) s jlade qilgs o 555

error, =1, —aq,

S5 g oaSl gl 0adddll 00,68 o p Jgu8 B o 4 asld glas oo U

o U Uy 51 Lty a8 i ls | ool JSito ol g¥S5 (glaaSioss ol oy 481, 4y¥



e oSl Ggio APl (o 50 S SRASD ) ogad 4 (g (s &b 3,5 [ VY

St o 5l g ol itne o2 5l (S sk 4 a5 W )l0 )93 gamaiil Jluwe 5l atws
Ol wlpdil o o 5l (s jsb 4 (63959 LS )3 &5 olasNl gunaiil 5 Pilaw
e slaaSat ol U JLatil 5l ey a0l o550 gt b Sl ) -l o
e oo i g b Y Y e slaaSid )0 09l co w1 e Y Wiz (i
S TG e g pgo @Y slaggs Jsl Y oz g,> 45 glaisS ey s oo
Sl amy s o S | S (ally Gy 5 ol slazg > 2T Y slazs >
E9r0 09)9 4aY 5145 3,5 o0 D9 555 S e S 50 &S JUS 0l 500
D05 (o0 i (29> 4Y 4 g ond

e L a5 090 e ooliil JUKimw £55 99 cyp ik, Y 2z sloaSied 50 lagos
5039 bl 5 095 2 Slasdgys (el » a5 (2l slaJUSew (Jol atws aslglina
¥l oS b as Lhs slaJUSeow ipgd atws 5 gl oo b (5 elai 5 y2e &b
Ot &Y oy olaal aigd oo drulre Koo ey sloay & (o cedie 5 (79>
olass 09 S5 O jso 0l o cws wllas g e bgols asil b a4 S
S bl (o295 63959 SLeslon G (A0 SIS dgy walgSs ol 4l a5
Pl 50 S0y aul b g 0)lo )15 (Shas 0l o b9 i 4SS 5l 09 e (29>
Jsb 5o eayls 1,848 0 a8 alabl 5 bagyss ded 525 (o0 &jg0 Y g Loy
e esS BB S0k wl

S paSad by, F-Y

Lol osaliin Ly ade il lo el )y 5l ceedS (e e & (oS 5595
ol 00l S 5 e L aS ol gl g0 bogy e UK SO 3l 6050 b g abbgy e
ool wl b g 0,0 o tws ol 055 spe Slanlin (glacgeme (63955 Gylaie 4 () ez
Jome 955l S @y (el slo el Sl (e s )lel slaJoe b g Ligy slaJus
338 oo L5 Al ol 8 5l L8 Vs 5l rasd g 0l odmlice JUKw slo ools (55
(Y0 gleS 5 k)

G (22 @l 0

Gudzd ool .O-)

plos Jolds (w2 3590 5 lol dmsly sl (Stcon £90 5l g shmogs ol Gdios b,
0,90 (;la U‘)_" )5_.‘5 cd_>5.o_v u‘ﬁ_& 4 as w‘ u.._i]LA d5.9.‘> LS"\*’M) 6|)‘\> 6L®)5.-5

1. Zhang & Qi



VY | (ool olKsls golamdl b i (o i conlow dolilad

B> Slejlws slmesls 5l sLs 5,50 sla ools (5y5lanx jakaie 4 5 colsusl VYAY-20
Slolel g st b 51 Jow 9,51 (sl el sais eolal Slam> SSL g (Mol (o oSl
aS— loolawl L ooty Jdox g 4y 525 (g, o310 o0 Je (e 4y NeuroSolution

Lol S5 oAl g, 5l eolatul b g (yg iy (o

el Ao (69 315 (gL ki D Jgu

Ay .. . .. L 9 Syi> e
oSl 8 CoSbe
Sl anwgi | 6,88 coSe o>l colex | (S8 oSl Goi> ) Culex | 4l 093 Ol
S g 5l coles Ilgel cud Ol CoeS>
0% BT 5l s 5o 1050 0 e Pl & (o yims ol LS

(YA 0lS) s le
ol (golaidl drwg s jasli dlex 3l ol ouds ooliiw] gludl aswgs asls 5l ‘QT SSoslul gl *
o] il 45 48,5 8 pme e e ool Loy 123) Lo o a3l ol sl (HDD) Sl anmsgs
gt 59) (S5 A desl o yB sl eSS gy el ) (2dly il eTpo 1005 (o dlns laas s
(el B3 285 a4y slo s (Siloo 5 VLS 3 (015l €53 51 (ol &) (350l @ (g iis 5 (W55

Joe gl B-Y

D o )l gy 2 3550 S5 L olpem s Slayye :Silos sl Iy Joo (2) Jloged
Onizred ey oo |58 a4l LSS LY om0l eealyS azgie (SO 4 4 L
o 5 gl adoyo llas 1S5 Galidl @ az g b aeo oo lid (omiw el al> e
ol 390 45 9, o a2 g0 LS AT 009y alS

Bost Training Performance is 0.0002991 at epoch 2

=0
e
o
£
5
I
&
H
» 3 »

15
30 Epochs

(Lﬁ)‘)SJ JJ.‘).) 5o (1299 ul.u).a u,».itb.a) GJ)IS :) )‘QW
oo sleadl (asl



e Sl Ggho ALl (o )0 S SRASD (g eged 4 (g (omas aSb 0 )lS [ Y

Slaes )0 e e adamdo ¥ jlogad 10 a5 el yan woads plxil (g5lwands 4 axgi b
55 a3 35 7l o s 43 RIS b Sl (Rlos i o s S5

MSE versus Epoch

14

1.2

0.8

MSE

0.6 s Training MSE

e Cross Validation MSE
0.4

0.2

1 10 19 28 37 46 55 64 73 8 91 100
Epoch

s slay ST plp jo las Sla e (Sl (il Y Hloged
DR g% sleasl a>l

Sl dazgi bg canl als o o (Lol 5 ol puples axgie F loges 5l bl b
Shgmo 4y b Ojao 4 glhs o el 00l 1o Ve (59, (orw Lael Slads olows

ol Jow plSoeinl s lis aS ol &, L Y.

Grsdient = 0.00015771, st epoch 30

Mu = 10000000000, at epoch 30

Num Parameters = 1.2434e-14, at epoch 30
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