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PART I

SOCIO-ECONOMIC ANALYSIS
OF DRYLAND CROPS
PRODUCTION
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1. Production and Consumption
Trends of Dryland Staples in
CORAF Nations
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4;1>Ez 14>;84>;4813,4+P; -4(Gi>1413,6,4G1 C9,G4 ;+4(>;6J - ,Ed;,,+Ga4;413,4
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E 1,:>182E>NI1344;4 M,E 2,46>E23J Z 4P4,9+Gfa 3,a(> - "4; 14>;4>143423,E4P4, 9+Ga
;+9 ;+& ,0C ;Gi>;8 J;+,E%;,68 13,4 4;1,E (I4>;4 ",IN,, ;4 2E>,(%24( %
C>l, ;14 % ;+i6>E23J -h4,0C ;G4>;4>((JEGH;H,60yCE>+I(I4M,4 E, GINS,E,4l3,4
" G,U%;,iC>l, ;14 WGH>N B ;+al3,482 4;8;481>1 BCE>+I(14>;4Ga(>;GIE 4; ,+4"Pa
Yz WG, + C3UQCG;+HIE>;G; 1L, E (145 2iN4I34>13, E4GIE, GGl (1>EGH

>E23J -4 (>;6J - Clé>;4 - JEE>EGACE>+J(14>;4C 11,E;Gff  14>;Ga0>( 1,+44;4
13,46>E233 247,014 (>;6J = ,a =>E,413 ;4_Z482pC,Ei ( Cil pC,E4P, EjaN34,4
13>G,4 >J1G4+,4 13,4 *,04 (>;63z ,41 E49,66G8 s 42JE,a™Mfi  M,E %4 CE>+J(14>;4
,Gl4z 1,64,0(, ,+4(>;6I = Cl4>;0dd; +4( 14;258GIECIIGE2E 4;41>E49>GCF ;+iG, ,+fE
3,4 M,E 2,4E 14>>1CE>+I(14>;a1>8(>; 6 = Cld>; dGa[fa_ad;al3,4E, 24> ;04" JNdI3, 4
E 14>84Ga9>N,E44;413,46>E23F 4" ,01AN3,E, 413 ,4E 14>84Ga[f"Ifa 3,4 3 +pi 42,E
s+ 42,EB4 6B 14>863,M, ;80>N LB I[f[]é[[lagd ; +4[f[bgiE,GC, (14M, 9P

E>+J(14>;4 ;+& >;6I-Clé>;4 E,;+Gi>1a EPY ;+4 | C9,Gi;4 4 14> ;Gaas_



CCE>04z 1,9P4 \[gZ_ad - 14 >14 G>E23J -4 N,E,44 - C>El,+44;1>4 13,4 4
E,24>;a4;4\Z[cit NdI3diccTa>1413,41>1 WM>0T - ,a+,Gl4; ,+al>E8 - ,E>>;fa 3,4
AL+ 1 1,618 - JE4( aN GAI3,86>JE(,8>18134G82E 4518 3,8, = 4;4;28>;; 2,4
(>:6461, +4>1a(E>G6y " >E+, EAIE +,4",IN, , ;43 ,423">E4;24; 14> ;Gés, f2fji, 0C>EIG
IE>z4 JE8L; & G>id;I>d @I,4+ M>IE,4 ;+6 3 ; &>EAlE>=z4I3,4 ,;IE % 1E4( ;4
,CI UGI>E  zZ ,E>>;tfh M,E 9813,4M>9T = ,4>18(E>GGy " >E+,EAIE +,4+>,G4;>14
,0(, .+ ajZZZi = 1a>Ed54>13,Ea1,E2 G >5,yIN, s 14,138>1 [4C,E(, s 1a>1i 1>1 %
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E,GC, (14M,%Pi4 42JE,ibtfi 499, 14(>;6J = CI4> ;463423947 14>;yGC, (4S(th ; +41JG14
SM,d; 14>;Gis 42,8 42,E4 @ 9gd JE84; & G>g@ ;+4 3 +t4(>;6J - ,icZTa>l
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3E,,4(>J;IEL,Gadza  ,Gl4 1E4( & ((3J;Nal>Eac_Ti>l %al>;4>d E, G Jdg, w
2,B0 @ ;+ UR , BIPGaZTa>1d 9R1>;4>4 E, &4Gad;a Jd;, @ ;+al3,4; 14>;4
CE>+J(,Gia  ma>1413,41>1 %E,24>; %>JICII4,Cl4z 1,+ ldaZ[gZZZ4 = 1as 42JE,4
[Ztfh 34Gi (>=C E,Gi I1>4 [ZfNd z40>54 Z18>18 499,18 ;+8 [ fTd - 4994>;4 1>;Ga >1a
G>E23J:-fd

3,E,4 4Gk ;>4 4;15Ez 14>38 >;4 13,4 (>;6I-Cld>;4 >0 1>;0f8 ;+,E4 13,4
GGJ = Cl4>;413 1413,E,4CM,EPQINY,AIE +,85 Ga+,G(E4™,+4" ,9>Ntd ;+I3 14;, EIP4
Wa1>;4>44G8 (>;6d = ,+44;413,4(>J; IEPa4;aN34(3441aN GECE>+I(,+3C,Ea( Chl &
(>;6J = Cl4>;44Gh CCE>O4= 1,9Pinbfad82pC,EP, Edd;4 J4;, fo ;4(> = C ELC>;gddld
1G8,GGAI3 ;A\f_482pC,EG>; ;4 9%8>13,E4(>T; IEL,Gf >;4>M;4 ,Cld 1E4( @>JIGH+,4
J4;, (iGE 4GC, (4 9IP&(E>Ca ;+AGiE E,9Pa(>;6T = ,+fi
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3123y4; (>z ,4(>J;IE4,Gid;8 >EI34 - ,BA( & ;+i JE>C,ad;a\Z[cfi >GIa2E 4;Gh
N,E,aG>JE(,+dd;4 ,;,2 B ;+&  Uas[\™& ;+4[[d = 1E,GC, (14M,Ptga1>9>N, +4 " P4
JEB4; & G>& ;+4 J4;, f& 48,4C, E% z499,10813,41E +,aM>9T = ,4>141>; 4>44G49, GG4
13 ;8>;,YIN, ;14,138>18>; ,iC,E(, ; I&LCE>+I (14> fé
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>NC, @%8,a1>;4>046d 4 34239P4GC, (4 4Q,+a (E>Coh ;+4 N3M,42E>N;a4541, ;4
a; 14>;GdldGa(>; (L ;1E I, +dd;4 42,Fh 42,E4 g2 ;+& JEBL; & G>fd 3,6,4
I13E,,4; 14>;G ((>J;141>Eic]ma>1d % E, 4CY ;1,+HI>EA(>NC, #4;413,4 a
E,24>;4 ;+ib\Ta>1413,4CY ;14;28 (E>GG J"y 3 E ;4 1E4( s 42JE,4[[thh (E>GG4
13,4E,24>;0(>NC, 42E 4;4CE>+J(14>;43 Gid; (E, G,+i[Jbma",IN,, ;i[ccci ;+i
\Z[cyi ;+il3,8 E2,G14;(E, G,Gi>((JEE,+i;4 42,Eh JE84; & G>p ,;,2 Y 5+
- L,E>>;ft (B>6Gd J"y 3 E ;& 1E4( ®@(>NC, aCE>+J(14>;43 Git; (E, G,+i[f 4
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>;4 (>NC, 43 P4 ;+i >++,E CE>+J(l4>;4 >Ea M 93,4 +,GC4l,4 41GR ,(>;> -4
4z C>El ;(,4;413,38M,G1>(846, (I1>Ef

3,8(>;6IzCl>;i>1a (>NC, 4468 (35 (5 IE 1, +44;49>( BCE>+J(I4>54 E, G
+J,41>494 41, +IE +,fa | MGH(C % 2,;(4,Gi+>4;>14E, (3E+413,a>1S4 RIE +,4>14
(>NC, Cg ;+i13,6,4G>JE(,Gi+>4 ;>1a( CIJE,d4;1>Ez WIE +,4 (E>GG4 ">E+,Ed
E,20>;6ff  G,+8>;413,4CE>+I(14>;4G1 14GI4(GA ;+(>; IE>4; 281>E4G, , +43G,4 ;+i
,Gliz 1,+49>G6,C0841a468 CCE>04= I,+al3 18 42,Ef JE84; & OC>; ;+i 42,E4 &
(>;63 - ,¢8>;4 M,E 2,08b_ga\"gd ;+a[*482pC,Ea( Cil pC,EP, Ed;d4, (34(>J;IEPg@
E,GC, (1M, 9P4s 42JE,a[\tfi >;6J = CI4>;a4Ga,Gl4= 1, +41>4",4",0>Ni[Zi82pC,Ei
( C4l pC,EP, EM;il3,6,M,;48E, = 4;4;24(>J;IE4,GiINA3BEZ , GJIE,+ICE>+I(I4>;fi

3,E,4 E,a;>4; l4>; WIE +,4G1 14G14(Gi>;a(>NC, @ "Jld a1,NaGIJ+4,643 M,4
,0 —4;,+ 13,4 ,0y ;1,4 4-C (l&d >1& ;,Nd (>NC, & 1,(3;>0>2P4 >;4 IE +,4
s ;2P4;13>d08 >N, ;" ,E2y , >,EQ\ZZ tf
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Groundnuts

E>J;+;JIaCE>+J(14>;44Gd N4+, GCE, +& (E>GGi13,4 dE,24>54 ;+& J7y

3 E ;4 1E4( & 42JE,4[]thh CCE>O04z 1,9Pi[Zfad = 0%>343, (1 E,Gi>142E>0;+;J1Gk
N,E,iCy ;1,+44;413,4 4, 20>5484;4\Z[cid ((>J;14;281>Ehaama>1a13,41>1 %
E, 44;4 J"y 3 E ;4 1E4( fi ;a4 (>;IE GlaI>a>I3,Ed (E>CC N3,E,aM,EPd 1, Ni
; 14>560 ((GJ;1,HI>EBcZma>1UCY ;1,+ E, Gial,;d; 14>;644;413,4E,24>54
((GJI;lal>EacZma>1h W E, & ;+al>1 BCE>+J(I4>;fi 3,G6,4E,24>;GAGIE, (34
1E>z413,4N,Gl,E;8G4+,8>1413,8E, 24> 54, GIN E+id;1>4(, ;1E % 1E4( fo 3,4E,24>;4
CE>+J(,+ib_Ti>113,a1>1 %>JICIIa>14 2E>0;+;J1Gi4;4 J"y 3 E ;a4 1E4( 4
s 42JE,4[MfE , E9PA 9 ; 14>;Ga4;413,4 4E,24>;43 M,4,0C,EL, ; (,+ ;é
4;(E, G,a4;413,4 E, & 9>(C 1,+a1>42E>3;+;JIGRE,GI914;244;54 ;ad;(E, G,ad54
CE>+J(l4>;4 >M,E4 13,4 C GIA IN, ;IPa P, EGRE 34,413,4 E, 43 EM,Gl,+4 3 Gi
4;(E, G,+bcTi",IN,,;d[ccci ;+i\Z[c@l>l RCE>+I(14>;43 Gid; (E, G,+a"Pd
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dabWg@J;+,EG(>E4;2413,4,01, ;G4S( 1>;a4;1>8 E, GAN4I34I>N,EACE>+J(lI4>54
C>1, ;14 9fa

3,4 M,E 2,4E,24>; W%2E>J;+;J14P4,9+44Ga[fZad = 1p3 ¢ ;+4134G49,M,%4Ga13,4
3423,618 =>;28 9% J"y 3 E ;4 1EA( ;4 E,24>;00 "Jld (>J;IEPYGC, (4S(4
M,E 2,G4E ;2,4",IN,,;4Zf JaI>4[fAci = 1p3 fi M,Ealdz ,(iC,E43, (1 E,aP4,0+
3 Gid;(E, G,+4 18 CCE>04z I1,9PdZfa_TaC,EaP, E&4;413,4E,24>;08 N4I3d>; P4
1>JEd; 14>;G8,0(,,+4;28[maC,EaP, Eis 42JE,a[ thh >N,M,Ea>JEi+ | 4+>,G4
;>1a+,1,E 245 ,aN3,13,Eil>1 %1 (I>EACE>+J(IMAIPa2E>NI34>Ed4; CI18JG, 446413, 4
+EIM4; 281 (I>E8>183423, E4P4, 9+Gf

;& M,E 2,0 ~fbd 82pC,Ed ( Cil pC,EAP, EA>142E>J;+;J1Gi E,a (>;6Jz ,+i
13413,4 4E,20>30 "IN I3MGAE ;2,641E> - 4 Zf[482pC,Ea( Cl pC,EaP, Eadsé

JEA ;4 41>4 [af[482pC,E4P, EpC,Ei( Cil pC,EAP, Eid;d 3,4 =74 fi 3,4
; 14>;GINAI3A3,42E, 1,G14(>;G6 = Cld>;8>182E>T; +; JIGH ; (03+,4 42,E4 o 42,Ep@
JE84; & G>ga oz ,E>>;ph ;+d 3 ; fa >z "4;,+013,6,4; 14>;6 ((3J;1a1>E
a_T1e>ll3,a>1 %E,24>; %(>;6I - Cli>;ds 42JE,4[ tfh

E +,y4;82E>T;+;JIGMGAI3,43423,G1a = >;2413,4SM,a(E>CGi+4G(JIGG, +44 ; a1 34Ga

(3 CI,Efd CCE>04z 1,9Pa\f[TE>1a13,41>1 BCE>+I(14>;4M>0T - ,44;413,4 4
E,24>;08>E\] g2 cd - Ia4GAIE +,+4 (E>GGa4;1,E; I4>; % ">E+,EGi ;+ic_TWa>l
13,aM>90 = ,44GAG, ; 1a1>43423yd ;+4 4++0,yd; (> - ,a(GJ; 1B, GE>TIGH+,4>18 J™y
3 E ;4 IE4(fA 3,49, +4;24 ,0C>El,Ea4G8 ,;,2 %4 G34CCI;24 CCE>04= 1,9P4
\\_(]Z7M z 1@ >Ea[CTa>14AGH 1> % 14>; WCE>+J(I4>;0 14 Sl , ;4 (3J; IE4,Gf
OC>EIGAIE>z4 ,;,2 % ((J;lil>Eic_fATa>1I13,41>1 RIE +,aM>00 - ,a (E>GG4

99 a7 14>;Gf 34; & N G 13,49, +4;24 +,Gl4; 14>;8 I>E8 ,;,2 9,G,4
2E>3;+;J1G: ;+4 ((>J;1,+1>Ei\\Zgbaail>; Gi>Eac]f Ta>1a13,41>1 %M>0T - ,éa>1
E,24>; %,0C>EIGfa ,;,2 BN Gil3,i>;0Pa; 14>;44;413,4 4E,24>;4N3,E,4

34; 4CIE(3 G,+42E>J;+;JIGH 3,a20>" %CE4(,4l>E42E>T;+;JIGE ;2,+i1E>Z4

al)_ZZp z 141> A\ZZZ4+JE4; 2413 ,4SEGI3 914>1413,4\Z\Z4 = E8, I4; 24P, Egb
= 81;2:tli 9J(E 1M,a(E>Cil>Ea, E;43241>E,4254,0(3 ;2. , (I>EGIJ+4,Gi3 M, 4
3423%231,+GIE 1,24,Gi1>44; (E, G,al3,aM 93,8>1413,42E>T;+;J1aM 93,4(3 4;44;4
,3.2 % >E9+d ;8i\Z[_tfa
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Synthesis and Projections

3,4CE,M>JG46, (14>3643 M,4+,6(E4",+413,4CE>+J(14>308 (>36I = Cli>;p 5+
IE +,8>16G>E23 - gf - 499, 10a 1>;4>08 (>NC, Gl ;+42E>J;+;JIGEJGL; 24 ; 14>; %
Gl 14GI4(GRA 3,G,41 14G14(Ga E,4C>>9,+8; I>4(E>CyGC, (4SCGE+ 1 &G, 1GaI>4,G14z 1,4
IE, ; +Gi (E>GGi3,4 E,24>;0 ;+413,6,4E, ;+G4d E,4CE>T, (I,+#;1>43,4; ,014
+,( +,f 3,4+ 1 &, 14(>M,EGAI3,4C, E&>+ILE> - d[c ™[4 ; 14%\Z[cfi

E>+J(14>;4 ;+& >;6I-Cld>;4 E,;+Gi>14 EPY ;+4 | C9,Gi ;4 4 14>;GaaN]
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&&= $12 F *"/,F 4 1%, FIFF " C1& * > +I"&HAH@L *¥F

+ 4 1,/ LIH$27S ) 18 ,+0,8 /,2+ +2105 ,4- S
/, 2 1%,+S \f["4 [faza \f~Z4 [fcbi ~\ch

/ #S [f™\4 [f[ba \f\zi [f\~4 \f~Z4

h) S Zf_ch Zf™\4 Zfa\d Zf_\d [fb_4
,+027% 1%, +§ yZinZ4 yZfb[a nd Zfala né

nd 1 &+>,68;>18 9>NE 4,614z 14>;8>18 9>2y¥4;, E2ESNISE 1,finnd IRIE, ; +G
E,i642;4S( ;14 14[Tf

>| RCE>+J(14>;4>14 4SM,a(E>CGE3 Géd; (E, G,+",IN,, ;d[famal>~f]T4C,Ed
P, Eis "9,i[th 4OIPdI>ab_TWi>1413,4CE>+I(I4>;44; (E, G,44GE+EM, ;4 "P49 ;+i
,01,;G4S( 14>;fa 113,86 = ,4l4z ,¢13,8P4,9+(>zC>;,;1gh &(> - "4; ,+az, GJE,&
>1§ (E>CaM E4,1 %4z CE>M, =, ;10d4;CIIa4; 1, ;G4S( 14>;00 ;+4>13,E4,9, =, ;1Gi>14
I>1 %1 (I>E4CE>+J(IMHP42E>NI3g ((>J;1641>EA\"Ta >~ T4>113,44; (E, 6,4
4;4CE>+J (14> 3,83423,G14P4,9+42E>NISEE 1,44GN4I3A(>NC, GiEN3,E,aP4,9+i
2E>NI34G\pE+Ga>1413,4 ;;J %E 1,818 E, %,0C ;G4>;fi

L P X G RT % & &k '(-$) ,S!"S&F YTy Fores
1644=D645<

2919105 § ;9:9105 19:9105  ;9:9108

/oS 2/ ) /oS 20 )

Lsdsi \icTd \faw 3, 4 Mw T
JEBK; 4 G \oTE JfZT Ji, y 66 Ji I 12T
- B N 74 Y O Y
C.i JE+,i VZATE  \fZT Wi \TE O\
JIIE % IR 3h LCITWG INTE  TicTd JEN 3HE \ATE [T
3 + AT M 2,5 [T\
>: 254 [ATE JTE 42,Ek G T\
SRR v JZw ;2% T \AT
i >:254 TaTi  JZT LEE >3 \ATE O\
"> yZicTh I >2vd [T \iZT
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>JE(, a

L4 ;4,614 1,41E, ;+Gid;4(>;6I = Clé>; 0 ;+413,6,4lE, ;+G4 E,a(>;04Gl, ;14
N4I3d ,(>;>-4( 13,>EPfi >E23Jz4 ;+i z4%9,1a E,4 Gl C9,4 2>>+G4 I3 14 E,4
~431,E45E 41>4>13, B4 (LE, 961i6I(34 GiN3, I@EA(,0 ;+i= 40,f M,Ealdz ,p Gi
45 (> = ,i2E>NG@(>;6J = Cl4>34>1i13,6,4(E>CGis> 4 4C,E4( CUl 4™ GiGti+, (E, G,G4
Gi 1>>+4 (>;6J = Clé>;4 +IM,EGIS,Gh 4;1>8 9I,E; IM,4 Gl CI,G8 ;+& I>N E+Gi
CE>1,4;Ga1 IG@IEDAIGE ;+aM,2,1 "9,Gf 34Ga+>,Ga;>14d - CIPAI3 1413,4 22E,2 1,4
+, - ;+a1>E413,G,4G1 C9,GadGi+,(E, G4;2f8 >CJ9 14>;42E>NI3d4;413,4E,24>54
E, - 4;G8342344;4 - ;Pa; l4>;Gis  "9,a\tfi 4;(,4C>CJI9 14>;42E>NISEE 1,68 E,é
\yi I>47y1d s 643023, 413 ;413,48 "6>0J1,aM 93,414 (>36J = Cl4>34E, +J (14> ;6

;+I3,E,4 E,a2>E,4 ->J13GiI>41, ,+gi+, = ;+al>Ea13,6,4 (E>COAN (>5 145,48
I1>44;(E, G,fa Jli Gid;(>z ,42E>NGI ;+4C>CJI9 14>;42E>NISZAE 1,G4G1 "4%4Q, 04
(>;G6J - Clé>;a>1a13,6,4(E>CGa Gal>>+aNd%a+, (E, G,pa ;+a 91,E; 1,436 2,G4 Gi
1, ,+i>Eid; +JGIE4 %CE>+JI (I1GIG3>I9+42E>NIFi

Conclusion

>E23J - (iC, E% =499, 181> ;4> (>NC, Ggi ;+a2E>J;+; JIGENAI3MM, GI>(8gal>E - 4
13,4" (8">;,4>1413,4 2BA(INJIE % ,(>;>:-Pid;4G, -dy EAHE,2>;64>18 LG4
s+, ;IE % 1EA(C fa 34G8(3 CI,Ed 4z ,+41>4,0C9>E,413,42E C34( %+IGIEA" JN4>;4
>1413,6,4 (E>CG4;a13,4E,24> ;0413 ,4EACE>+I (IAMIPA ;+4(>;06J = Cl4>;413E>J234
; I14>; % M,E 2,608 ;+4(3 ;2,G8>M,El4z ,fa 3,4; 14>; % - CGi>M,EGH = CU1P4
13,4+HGIEA" J14>;84>1813,4(E>CGa4 5413 ,4E, 24> 54", ( JG, 13,4+ | &+>4;>14CE>SMI+,4
E,G>0014>;a1>4 " ,a+4GCY P,+4>;4 4S; ,E4G( 9,4N3,E,i 2E>,(>9>24( %8 ,+ C34(g
;+>13,E4(>;GIE 45164 ;4" ,a(>EE,9 I,+aNdI3>J1(> - ,Gfd

M,E413,4C GIAIN, ;I1PaP, EG@(E>CY ;+i3 Gi,0C ;+,+dd;413,4 iE,24>3 0
"JII3,4 E, & 9> |,+HI>46>E23T - gd 499, 1gd ;+al>;4>a4; (E, G,+d - >E,aGI>NIPa
13 ;&13,E(E>CGfd M,E 9%(3 ;2,G4;413,81>1 %CE>+I(14>;8>113,6,4(E>CGE3 M,d
", . sA+EIM, ;a7P&Y ;+4,01, ;G4S(C 14>;4 14E 1,GAIN>AI>413E, ,al4 = ,Ga13,42E>NI34
E 1,a4;4P4,94Gf 3,8(>;6I - Cl4>;4>1+EPY ;+4(,E, W (E>CG3 Gi+,(E, G,+ad;d
2>Gld ; 14>;6i (356461, ;18 NAI3d ,(>;>z4(8 13,>EP@ N38,d M+, ;(,4 >;4
2E>3;+;J1Gi4; +4( 1,G84;5 (B, G4;24C,EA( Cil 4(>;6I=Cli>;f8  ,i+>4;>143 M,é
+ | ;3> ;4>8>B(>NC, 4(>;6IzCli>;f

3,E,4GaM, EP&% = 41, +a4; 1>E = 14>;8>;413,41E +,8>1813,4SM,4(> = = >+414,Géd;4
13,&,24>;0 C EIMIE>z2E>J;+;JIG ;+4(>NC, & (DJ,GC4, 14 ff\Z[bid =-4;G84
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Materials and Methods

1. Study Areas and Sampling
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66,66z ,;16>14 Ez ,EGR E>J;+;J18 E4,1 % E 414 E,1,E,;(,Gi ;+& E>+J(14>;
>;GIE 4;1G4;413,4 E>J;+;J1d G418 ,;,2 %] [
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,0l, ;64>;4>1S(,EGE>; ,4+,C El =, ;14N G&G,9, (1,+84;4, (34E,24>;84" G,+H>;4
13,4;0 - ", Ea>141 E- ,EGA ;+4l Ez ,EGE>E2 ;4Q 14>;G#;413,4+,C Elz,;Ifa 3E, .4

M99 2,68 NL,E,& 13,54 G,9,(1,+4 434 , (34 +,C Elz,;lk

B\Z[_tfi

413413,43,9Ca>1413,49>( %

((GE+4;24 1>4 13,44

((,GG4™19IPs ;+13,8 = C>El ;(,5>182E>T 5+ ; JUCE>+I (14> fh
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>( 1,+44;4G,M, ;4EJE % (> = J;,0nRI3E, 4454

IN>§4;4
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2. Data Collection and Analysis

>( %,01, ;64>3461 114 1413,4E,6C, (1M, a9>( %I4,GaL (441 1,+4a13,4  4CE>(, 664
"Pd z>"49Q4; 241 Ez ,EGAI>AC EN(C 1,44;413,41>(JG, +42E>JCa+IG(IGGE>;Gfd >134
I>Ez % ;+d;1>E- % CCE> (3,GiN,E,&, = C>P,+il>4(>%, (1&+ | &>E8l3,461J+Pf
3,84;1>E- % CCE> (34 N Gi JG,+d I>4 2,;,E 1,4 4;1>Ez 14>;4 >;41 Ez ,Eh
C,E(,Cli>;Gh 1413, (> = J;4IPa9,M,0f8 3,4 +HG(JGGE>;Ga4; M>M, +4 ;45 ,41>(JIGh
2E>JC4 +iG(JIGGE> ;G s Gtd N4I3d >;,4 1&, (34 M 2,8 (34 1>(JIG 2E>JCé
(> = CEG, +&>14[Zal>4[adl Ez ,EGRA 3,4 GiN,E,&l ;+ E+1Q,+4JG4; 24 4(3, (8UGIA
S1I>CA(GI>" ,4(5M,E, +fi 3, 41>CA(Gi+IG(IGG, +ad; (0J+,+4al E=4(3 E (I,ELG1(G
;+il Bz ,EGl 2E>;>z4(ACE (14(,0ul Ez ,EGKIE 414CE,1,E, ; (,GiI>Ea2E>T;+; 1
M E4, 14,60 = E8,I4;24 >14 13,44 CE>+J(IG@ ;+4 13,4 C,E(,MM,+a (>;GIE 431G
11, (14; 28CE>+J (14> ; fa

3,42E>JCh +HG(JICGL> ;G N,E,41>09>N,+4 "PA1>E = %4;1,EME,NGEJGL; 24G, = by
GIEJ(1JE,+4 DJ,Gl4>;; 4E,Gh 1>4 ,0C9>E,d 466J,G4 13 14 N,E,& = >E,& GC,(dS(fi

66,66z ,;16>14 Ez ,EGR E>J;+;J18 E4,1 % E 414 E,1,E,;(,Gi ;+& E>+J(14>;
>;GIE 4;1G8;a13,4 E>J;+;J1d Gi;é>14 ,;,2 %dda]]



;HIMI+J %1 Ez ,EGAN,E,aGJEM,P,+4JG4;24 4G, - 4yGIEJ(IJE,+4DJ,Gl4>;; 4E,4
140, (144;1>E = 14>;4>;4CE>+J(14>;4(>;GIE 45164 ;+41 E= ,ElGACE,1,E, ; (,Gh
I>EAM E4,14,Gf8 3464, ; "9,+4, (3a4;+M4+J %1 Ec- ,E41>4,0CE,GG413,4E4>Ch;4>54

4;+,C, 5+, ;19Pf

(>E4;28 ;+iE ;84;24l,(3;4DJ,GiNLE, 436G, +al>4 GG,GGAL E = LEGIAM E4,1 %IE 413
CE,1,E,;(,Gd ;+4(>;GIE 4;1Gi1>42E>T ;+; JNCE>+I(I4>;fa | AN Ga(>+,+4 ;+i
Li1LE, +za 4(E>G>114 O(,% ; IPGIGAN Gi(>;+J(1,+iJG4;24 | MGIL( % (8 2,4
1>EA3,4 >4 % (4, ;14GIGEs aM,EGI>;a[ctd ;+4GJ = = EIQ,+dd;1>aC,E(, ;1 2,64

s+, ;Gf B4 9,64 NLE,i GI™T,(I,+4 1> +,G(E4CIM, 4 GI 14G14(G (E>GGY
1 "J9 14>;08>;,y6 = CI,alasIN>yGi+, +tgd ;+a 4G3,E4l,GIGR aN GiJG,+al>a+E N
13,4z CiG3>N4;2413,4 4G4l , Gfa

Results

1. Demographic and Socio-economic Characters

;413,461 J+4,+4G41 , Ggd = >GI9P4 = , ;4CE>+JI(,42E>J;+; JIfi 3,4G,08E 14>44GibbfcTd
- 0,GRI>A[[f[waL, - 9,Gas  "9,a\tfa ;a>JE4G = CI9,gda\f\\Ta>1413,4E,GC>;+, ;1G4
N,E,al Ez ,EGA"Pi>((JC 14>;aN349,i\afab T3 +i ++ili>; %; (>:-,y2,;,E 14;24
(1M4N4,Gfa >Gla>1a 13,4845 1,EMI,N,+4a1 E= ,EGAsb\A\]TtaN,E,4J;,+I( I,+fa &
1,NésbfbcTtiC>66,66,+4 4CEd= EPG(3>>U(LEMS( 1,4 ;+i_f ~Wa 4G,(>;+ EP4
GEUS(C 1,fa 3,4 2,6>1E,6C>;+,;1GE ;2,+4",IN,, ;4] 4 ;+4"ZaP, EGfA 3,4
CE>C>El4>;8>1413,4 (IM,aC>CJ9 14>;413 18N,E,42E>T;+; I CE>+I(LEGIN Gi
a[f[[Tfa >GI&>1413,4 E - ,EGHs™ ] Wti+i+a;>1i3 M,a ;Pi>E - >16ICC>EISEIE 454524
;> 0PE] T TE>1413,4 E o EGA™,9>;2,+il>4 41 Ez ,EGH GG>(4 14>;fa

TG 66,66z, 31>l Ex EGM E>J;+;J0 E4,1 % E 413 E,1,E,;(,Gi ;+ E>+J(18>;
>3GIE 451GH;413,8 E>J;+;J18 Gisidli L5,2 9
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2. Groundnut Importance and Production Level

3,46,9,(I,HEJE ¥ (> -J;,68N,E,4CE,+>z4; ;I1P42E>T;+;IIACE>+I(4; 28
E, Gp "Jli>13,E4 (E>CoRY8,4 (,E, 61CY P,+4 48,PAE>0,443413,4 2E4(JIIJE %
GPGI, -fd 3,4 M,E 2,89 ;+3>0+4;24M E4,+a1E>-d[a1>8]243 & ;+a13,E,aN Gi 4
612;4S( ;1aH1L,E, 3 (L#3413,4 2 CSEl 5 (L1413, 4(E>CoiE>N ;i z4, (30>( I4>:fi
4E ;84;24>1413,84 - C>El ;(,4>1a2E>J;+;J18(>-C E,+i1>i>I13,E4 (E>CGAN Gi
-0+ " G,+4>;813,8 (3914 1,+4 E, & 9>(C I,+41>82E>0;+;J18 ;+413,4
CE>+J(14>;49,M,9% G4 ,0C, (1,+ghd4;4 9=>G1a WEJE B (>= -J;,060 2E>T;+; Ik
>((J3C4,+413,49 E2,G1a63 E,i>149 ;+4 ;+4N GIE ;8,+4SEGIAN4I3: ;4 M,E 2,4
o, ;iE ;8a>13[f]fd ;413,4(, ;IE WC EId>1413,4C, ;JI4™ Gi;as >9 (B 1lE4; ,ta
2E>J;+;JIaN Gial3,4z>Gl4 = C>El ;1a(E>Cal>%>N,+4"PaC, E9%z49,1fa 96,N3,E,4
4;413,4, GI,E;aC EId>1413,4(>J;IEPis - (>J;+ t@(>E;4>E4G>E23J - 4aN,E,4
E ;8,+f Gil13,4G,(>;+4 z>GI44zC>El ;1A (E>Cla , ;4 (>:zC EiG>;a>1a P4, 9+Gd
E,M, 964G4254S( ;la+11,E, ;(,Ga",IN,, ;40>( %14,64sCadi ZfZ \thi 3,4 M,E 2,4
LG4z 1,+42E 4;4P4,9+44;a\Z[N Ga[g[[\a 243 y[fd 3,43423,614,G14z 1,+42E 454
P4, 0+is[)_ZZ4 243 y[tiN GiE, (>E+,+id;4 J4;134  P,@N38,413,40>N,GliM 93,4
Zfcd 263 y[AN GiE, (>E+,+44;4 >E>83 ;,fa >I1349>( %14,G8 E,44;413,4G = ,4
E,2i>;8 >0 (Btfi 46449 EE, ;+iN G&>"G,EM,+a>EdlI3,4 CCU( 14>;8>141,E14%Q, Ea

66,66z ,;181 Ez,EG E>J;+;J18 E4,1 % E dd E,LE,;(LGi ;+i E>+J(16>;
>;GIE 4;1G8;413,8 E>J;+;J14 G148 ;5,2 Sds]_



s 42JE,i\th 54 MLE 2,¢[[4 263 y[i>li a1, EMMQ,Eis y\Zy[ZtiN GiE, (>E+,+ 14
Ji;13i PLIN3M,A\bd 2i3 V[N GiE, (>E+,+i li >E>83 ;,fi
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3. Varieties Grown and Their Provenances

IM,88;>N;a ;+i; - ,+aM E4,14,G8 N,E,& (J914M 1,+84;413,4GIEM,P,+4Q>; ,CGhé
[[cy\Zg a]y]]et \by\Z~¢d 9,JE4 [[¢d ;+4 _y~Jads "9,a JtRh 3,E,a N,E,4
+11,E, ; (,Ga4;813,4 = >GlE(>z =>;9PACY ;1,+&M E4,14,G8 "Pa9>( 14>;4s 42JE,4]tH
JIi>1413,4SM,aM E4, 14, G8a]y]1aN Gil3,4 = >G1a(IOM 1,+i ;+iN GiE ;8,+4SEGI4
4;8 9= >Cl14 9EIE B(>= =J;,64,0(,Clé;4 J4;138 P, >E>83 ;08 ;+iI>0C>= L4
,0l,;+  Pz>EANS3,E,d,413,BA\by\Z"d>E8  [[cy\ZEN,E,i z>E,d (> =>;9P4
(301 1, +fi

) §<§
LU= HTE R =S, B L4

§ 11/6 21 05
.S - -995
) 05 §)5 %?55 6) S § 5 s 0 s
§ i AL s s w7 s
/5 1 08 $ 15 ks

[[cy\zi [c~zk [fy\d \W\fa [[z4 b_yczi 9 E2,4 (>;1,(l4>; ,EPd

alylla [ca]d \W\f_& [fy\d  [[z4 Zy \& oz ,+HJIcd >

9, JE[[& [cc & \f_y]d \ cZi Zy &z, HJzd >ly(>;L, (14> ,EPS

_yM]ad [ccha [fy\d [a cZi T ylb:i G- % >4%

\DWZZ 4 [c\bi If Y\ [f 4 N\zi ~yrch Gz % >

66,66z ,;16>14 Ez ,EGR E>J;+;J18 E4,1 % E 414 E,1,E,;(,Gi ;+& E>+J(14>;
>;GIE 4;1G8#;a13,4 E>J;+;Jld Gi;é>1 ,;,2 %ddi]a
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3,iM E4,IPda]y]]éN G 13,4 z>Gla2E>N ;4 (E>GGE %4 13,4GIJ+4,+4G4l,Gf 3,4
\bY\Z~iN GGC, (4S(;4 J4;134 P,i ;+4 >E>83 ;,i ;+il3,M E4,IPd  [[cy\Zd
N GiCE,G,;lad;4 Pz>Efd 9,JEA[[AN Gi;>1aM,EPAC>CJY E&d;a 11E4;,8s 34 ;+i

136>1tf 46 = 9EC>El4>;4>14E,GC>; +, ; IGES\ T ta+i+4 ;>143 M,4 ;Pad+, & ">JI4
13,4IPC,&>1aM E4, IPAI3,Pa2E, Nfa  >Glal E - ,EGisb]wtiE, (P9, +iG, ,+4"Pi8, ,Cl; 24 &
C>El4>;8>1413,4CE ,Mi>JGE3 EM,GIfd ;9PANZTa>"1 4;,+42>M,E; =, ; lyGI "G4+4Q, +4
G, ,+Gi>EACE>(JE,+413, 4lE>z413,49>( % = E8,Ifd 18N Gi>;9P4d;4 >ICC ; Ep

AEJE W (>-zJ;,i>1  -" (3J;+ ®WN3,E,41 Ez ,EGEN,E,a>E2 ;4Q,+d4;4 &
(>>C,E IiM,a ;+&= J914CY, +4l3,4E4G, , +81>EA13,4; ,014(> - 4; 282E>N4; 266, G>;fa

4. Trait Preferences

3,4z, ;4E ;84;2G4>141 E:- ,EyCE,1,EE,+41E 4IGA1>E42E>T;+;JI4M E4,14,G8 E,&
CE,G,;I,+44;4 42JE,anMa 3 E (I,E4GI4(GAN4IZAIZ,aG=- 9,614 =, ;4E ;8is[td E,4
C,E(C,IM,+al>4" ,al3,4 - >Gldd - C>El ;1a ;+413,a3423,G14M 9J,4s_tadGa(>;Gi+,E, +4
Ga9,GGa4 = C>El ;1fa O(,Clal>Eal>,E ; (,al>a"4>14(4GIE,GG,CGas 4AdaZfZZat@aN3,E, 4
4G42;4S( ;1a+411,E, ; (LN G&>"G,EM,+i" ,IN,, ;4EJE %(>z = J;,GRIE 4IGIN,E,4
E ;8,+aG4- 49 E9P4 "Pal E- ,EGA4;1,EMI,N,+84;413,aG1J+PaQ>; ,6ff >Cla>1413,4
1 Ez ,EGi+, ; 14S,+43 J9-4P4,0+4 Gil3,4G, (>;+a - >Clad= C>El ;18(3 E (I,E4GI4(E
11,E4 C>+4 P4, 9+¢4 ,0(,Clé4;4 >I6G ; EAN3,E,i2>>+iC>+ SW; 24 N GiE ;8,+i

Jbii 66,66z , 1>l Ex EGM E>J;+;J0 E4, 1 % E 41i E,1,E,;(,Gi ;+ E>+J(18>;
>3GIE 431GH;413,8 E>J;+;J18 Gisi>li L5,2 9



3123,61fd 3,46 = ,a0>(C MIPd4+, ; 14S,+4 ,E,(14CY ;1461 1JE,& G4 ;a4=C>El ;l4
2E>J;+;J14(3 E (1,EAGI4(a1>E4M E4,IPd +>Clé>;fi 42346, ,+aN,423144G0 96> 4
CE,l1,EE,+41, IJE,d 1>E4 2E>J;+;J14 2E>N,EGA 454 3t 134> P ->Ep ;+

8 (GU" | ;2ff I3,E&4=C>El ;1A IE 4IGk = ,;l4>;,+4 N,E,d + CI I4>;4 I>4
"4>14(4GIE,GG,Ga6I (34 GAG3>EIA(P(9,4 ;+il>9,E ;(L,al>a+E>J23If8 >9,E ;(,al>4
"I>14(8 (>;GIE 4;1GA%8,4E,GIG1 ;(,&1>49, 14+4G, G,GA4Gh+,GIE,+44;42E>T;+;Jl4
M E4,IPfa ;42,;,E %4l E= ,EGAIE> Zal13,4+411,E, ; 14G4H ,Gi+i+d ;>14 (> ; Gi+,Ea2>>+4
I GI,d G& ;4 z=C>El ;IIE 41a1>E62E>T;+;J1iM E4, IPfd
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5. Production Constraints

ESEANQ 14>358>1413,4(>;6IE 4;1GAN Gi ™ G,+4>;413,4 =, ;4E ;84;2424M, ;4 "P4
1 Ez ,EGfd 3,6,4(>;GIE 4;1GIN,E, &+, ; 14S,+& ;+aCI, +i+JE4; 2413, 41> (JCGA2E>ICE
+G(JIGGI>;6f (34 4;1,EM4,N,+& 1 E- ,E& 1JEI3,EA E ;8,+4 13,24 s 70,4 "tf

3 E (I,E4GI14(Ga N4I34 13,4 9>N,Cld =, ;4E ;8% E,d (9 GGIS,+4 Gi 13,4 = >GCl4
4z C>El ;Ifa 3,4 >GladzC>El ;14(>;CIE 451G = ,;14>;,+4 "Pdl Ez ,EG: (E>GG4
GAl,GAN,E,4G, ,+4 M 49 "404IPgd9 ;+4+,2E + 14>;084;G, (1GA 18GI>E 2,08 ;+39 ;+i

M 49 "44IPfa E>J2314N GAE ;8,+aSLI3gaN4I3d 4G42;4S( ;1a+41,E, ; (La",IN,, ;4
GAl,Gfd  E8,14;24 ;+&, 14+4G, G,GiN,E,&E ;8,+i6I0138 ;+iG,M, ;13&E,GC, (14M,IP4
N4I34GI"GI ;14 % +41,E,;(,Gid;41 Ez ,EGRE,GC>;6,Ga4;4F ;84524 = E8,I4;2f8

66,66z ,;181 Ez,EG E>J;+;J18 E4,1 % E dd E,LE,;(LGi ;+i E>+J(16>;
>;GIE 4;1G4;413,8 E>J;+;J14 Gzl ,;,2 Wik]c



3,6,4(>;6IE 4;1GIN,E,a(> = = >;al>12E>J ;+; JI42E>N4; 24 E, Gi"JIal3,4a>E+,Ed

M E4,+81E> - 4G4, 4 1>4 G4, fa G, (16 = 4;9PaC>+yGI(84;24 "J2Gis , ;1 I>-4+ ,d
;P2 L4+t ;+A2E>T;+; 14 TEJ(3+Hs EI(34+ Lt NLE, 4 (>;64+,E,+413,4
2>Gli (> =>4 (>;0IE 4518 1>42E>0;+;JI4GI>E 2,4 ;+N,E,4E ;8,+1 Gi13,4
->Glad z C>El ;18458 134>14 9>;26G4+,49, 1a+4G, G,Gfi  (84>141>>9GAN GiE ;8,+d
4;8 >JGG ; Ejg Pz->E@ ;+& 134>14 G& ;a4zC>El ;14(>;CIE 4;1f8 ,2 E+4;24
+E>J2313@ 13 ,E,4N Gi 4;>1,N>EI3Pa+411,E, ; (,4",IN,, ;4E,GC>;+, ;1Ga4;413,4E4
E,GC, (I4M,aG1J+4,+4 E, Gfi >E,al3 ;&3 914>1413,4E,GC>;+, ; 1Gds_bWta+i+i;>1d
(9 GGUPA+E>J2314 G4 & = T>E4(>;CGIE 4;181>42E>T;+; 1A (JM 14>;08N349,413,4
E, - 4;4;24C EM(C ;I1GMN\THEG 4+413,4>CC>GAH ,fa 3,4+ - 2,G4N,E,d;>146>4
4z C>El ;18 ;+4+E>J23l4 1a13,4M,2,1 14M,4G1 2,4>1413,4%1,4 (P(9,4N Gi = >E,&
1E,DJ, ;& >N,M,E@d 1,E-4; % +E>J2318 ( JG,+ ->E,& + - 2,4 N3,;4 44
3 CC,;,+f

NZihig 66,66z ,;168>l8 Ex ,EGh E>J;+;J1a E4,1 % E 414 E,1E,;(,Gh ;+i E>+I(14>;
>;GIE 4;1G8;413,4 E>J;+;J1d G4zl ,5,2 9
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29"fa 3 E (I,E4GI4(AN4IZEI3,4G - %,Glaz, ;aM 93,8GiC,E(, M, +il>a",al3,4
=>Gld = C>El ;Ifin 42;4S( ;14 18ZfZ_4

Discussion

3,4CE,G,;(La>1N>z,;41 Ec EGAS[[f[Wtd4;a 134GA GIJ+Pa N GaM,EPa9>Na ;+4
E,T,(IG4 13,468 %z4l,+4 ((,6G4 149 ;+fi ;,8 = 1>E4 (>;G4+,E 14>;4 >18 134Gk
GHI 14> 4GHG>(>y(JIJE o ;4 , 5,2 W& ;+8 (DJIGAI4>;dGIBE>T234;3,E4 ;(,4
1IE>-481 I13,E I>4 G>;fa  ;>I3,E& GC, (14 13 18 (>;1E4"J1,G4 GIE>;29Pa 1>4 134G4
=" 9 3 (L446413,461 1JGi>1413,41 = 49P4 (34,108 IPC4( WPi(>;1,EE,+1>413,4 = ;4
N3>413,>E, 14( 9Pa4Gi4;4 (3 E2,4>1413,41 Z l9PIGE + 49P4 ,0C, ;G,Gf 3,40 z4l,+4
L;M>M, =, s 18>18N> -, ;84582650 +; J1A (M 14>583 Gi 96>4 ", , ;4E,C>El,+i4;4
>I13,B8(>J;IE4,G8>18  ,Gld 1E4C &s ;9 4,18 9fa\Z[bia CC>;2y ,8P,E,d,ld Ofi
\Z[ thh >z,;8+>4;>14>N;49 ;+@ "JIE13,Pd E,&4;M>0M,+44;813,4 (J91M 14> ;1
E "0,49 ;+i ((,GG4lG4 4E, WCE>"9, z4I>EAN>=,;édsé ,Glé 1E4( @C EN4(JI9 ESP4
4;8 ,;,2 ofa AC;+I(,+4>;86>E233 -4 ;+C, E% -49,14E,C>El,+3% - 41,+4
((,GGaI>40 ;+a"PaN> - , ;d1JGI41P4; 2413, 4EA9>Nad ; M>M, = , ;1845413 ,4CE>+I (14> ;4
s ;1 ;Pa,la Ofgd \Z\Ztfi >;M,EG,9Pga 4;4 JEB4; & G>g@ 4; E,a,1a 9 s\Z\[td
3423%231,+413,49 E2,34;M>M, =, ; 18>18N> -, ;8- >E,413 ;4 _ZWtad;42E>T;+;J14
(I9UM 14> 34 +,GCA1,4 13,464 U =41, +4 ;+4 J;,DI4 9,4 ((,GG4 I>4 CE>+J(14>;4
E,G>JE(,Gfd 4G4-49 EAGHI 14>;aN GAE,C>El,+id;8 ;Q ;4 AN3,E,a =,;4 ;+i
N>z, ;dN,E,4,DJ WPa4;M>IM,+4d;42E>T;+; JNACE>+I(14>54s I+, 1d I \Z[btfi
>z ;068,52 2, 2, ;185626505 +; JIA(IIUM 14> 5 dGAG>(4>y (IIIJE WPAGC, (4S(fi
,( JG,i13,4(>;GIE 4;1GA%GI ,+4"Pdl3,al E - ,EGa4;413,aGIJ+4,+4G4I,Gad; M>IM, 4
+411,E, ;1d (I>EGE>1413,aM 93,4(3 4;0N,4(0 GGIS,+a13, - a4;1>aIN>a( 1,2>E4,Gf
3,4 SEGId 2E>JCi 4;(03+,+4 G,,+Gi M 49 “404IPgg 9 ;+4 M 49 “4MIP@  ;+4
(>:z - ,E(4 ¥Q 14>;fa 3,46, (>;+a2E>JCh, ; (> - C GG, +0>NaG>491, E14%1Pgid ; G, (1G4
18GI>E 2,08 +E>J231g8 ;+49, 1:4+4G, G,Gff 3,4(>;G4Cl, ; (PA>1AE ;84;2413,4SEGI4
2E>JCi>14 (>;GIE 4;1G4>M,E13,4(> - = J;414,646322,61Ga13 1413,6,4 E,& = T>Ed
(>;GIE 4;1G8 11, (14;242E>T;+; JIECE>+J(14>;44;413,4 E>J;+;Jlé G4z fa 3,6,
+1S(J914,G4 E,aG4 - 49 E&d;413 1313,42>M,E; =, ;14 ;+al3,4CEM 1,46, (1>EaCY PGh 4
2E, |,EE>9,43 ;&E,G, E(3#;83,9C4;24 Ez ,EGG>M,A3,6,4CE>"9, Gfa >N ,M,Es
413 4Ga 4 - C>El ;14 1>4 J;+,EG(>E,d 13,4 ,11>EIGE = +,4 "Pd 13,4 2>M,E; =, ;18 I>4
E,>E2 ;40,8 ;+&:- 8,413,82E>J;+;JI4G, (I>Ba = >E,4,1S(4, ;1fd 3,4z >GlEE, (, ;14
46i13,4 E>2E zal>Ed ((L9,E I,+  (,4>14 2E4(J9JE,ds tAN4I3E 46, ,+4
( CHl %E,(>;0MII14>;4CE>2E z4>14]f a "4M>5;4  fo 34G4CE>2E =4 4zGil>d

A\digh GG,66 = ,;li>14 Ez ,EGR E>J;+;Jld E4,1 % E 414 E,1,E,;(,Gi ;+i E>+J(I4>;
>;GIE 4;1G8;413,4 E>J;+;J1d G4zl ,5,2 9



CE>Md+,4 CE>+J(,EGA N4I3d 4 DJ ;I14IPd >14 DJ %IP4 G, ,+Gfd 3,G,4 ,11>EIG E,4
", ,S( WAt JIa4I84Ga - >E,413 ;a4 z C>El ;141>8CT144;aCY (L4 4GPGI, - 4>Edl>>01>4
,Gld= 1,413,4;,,+Gi ;+(>;G,DJ, ;19P4,Gl "UG34 4CE>+J(14>;4CY ;8>1413,4SEGI4
2,7,E 1>;Gi541 Bz Ga>16, ,+42 JIUCU( 14>54s [id \gb 3+ Jtf 3,41E (, "44IP4
>1413,4637G,DJ, ; 189,M,9Gas ~gd [ga ;+& \ta 99>NGi>;,a1>48;>Nid;aE, dyldz i
N3>43 G4 N34(34M E4, IPN3 149,M,% N3,E, ¢4 ;+iN3, ;413,4CE>+J (14 N4 =,
M4 "9,f4 3,4 ;GN,EGiI>413,G,a+411,E, ;1aDJ,Gl4>;GaN4%3,IC4E, C>IM, 44;4C Eld
13,4 M 49 "4041P&>14G, ,+Gga>; ,a>113,4 T>E4(>;GIE 4;1Gfi

;813,4G,(>;+42E>JCR >N G>19 1, EI44IPg 4;G, (1GA 1AGI>E 2,08 ;+4+E>J23l4
N,E,ad+,;14S,+4 Gi = T>Ea (>;GIE 4;1GA% - 414;2413,a CE>+J (14> ;04 1>9>N, +4 "Pd
9, 14+4G, G,Gfd 34GiS;+4;24(>;SE =z Gil3,4+,1,E4>E 14;24G1 1,4a>14G>491,E14941P44; 4

, 3,2 RE,C>El,+4, EM,E4"PiCE,MI>JGACII+L,Ca(>;+I(l,+4;413,46 = ,iE,24>;G4
s ;1 ;PaL NG M \Z\Ztf ,;,2 %1 WGa4;al13,4 3,% ;4Q>;,4 ;+a4GAGITT,(I,+
I1>4+411,E, ; 14G(, ; E>Gi>1a+E>J2314(3 E (I1,E4Q,+4"PaJ; ,DI R+IGIEA™JI4>;4a>14
E 4;1 94;8">134l4= ,4 ;+GC (,f& >;G6,DJ, ;19P@I3,4CE>+J(14>;4>14 - ;Pa(E>CGh
AGAI3E, 1,;,+P, EPE"PAU3,#;1,E ;;J % ;+i (E>CGH>( 14>;4E 4;1 996M E4 "4041Pfa

9->G14 %% ,Gli 1E4( ;4(>J;IE4,Gad+, ; 14S,+a+E>J2314 Gi 4 = T>EA(>;GIE 4;14
I1>62E>T;+; JIECE>+I(14>58s ;9 4,18 9fa\Z[bid >J%" 9P4, 14 Yfa\Z[aid CC>;2y

,8P,E, 4,14 Ofgd\Z[ dia | E,4,1d Yfa\zZbtfa ;413,4CE,G, ; 14GIJ+Py +E>J2314 4G4
C,E(,IM,+al>a" ,a=>E,a4 = C>El ;14;4l3,4, GI,E;4C EIEx>1413,4 E>J;+;J1d  Gi;d
4;413,8 =" (3Jd;+ 4E,24>38s ;3 % M,E 2,4E 4;1 %bZZd - -tal3 ;d4;413,4
GIE% Q>;,0 sM,E 2,8 ;3;J % E4;19% ",IN,,;& _ZZz ZZd - -tfi 3G
C E +>04C %GHI 14>;4(>I9+E,GIVNGHE> - I3, 6E 4;1 Wa+GIEA™JI4>;4 ;+al3,4IPC,4
SIA(IM 1, +4M E4,14,6f8 ;41 (lggaly]Ted 49>;24(P(9,4M E4, IP&s[[Zé+ PGtgN Gal3,4
>G04 1, +44;413,4, GIL,E;4Q>;,i45413,a(,;1E % E, Gi 4 -404>18 - ,+4J -4

;+aG3>Eld (P(9,4M E4,14,G8 N GA2E>N;4s  y~N]ad ;+& 9,JEd[[paczé+ PGtfa 3,4
Z>GIa+E GI4(AP, EGa;a2E>J;+;J1a(J9M 14>5a454 ;5,2 BN,LE,A\NZZ\d ;+\Z[[¢a
+J,41>40>Na ;+a ,EE I4QAE 4;1 9%C I1,E;Gfa 3,a4-C (18>146J (34 ,M, ;1Ga4Ga ;>14
>;0P4,0IE, - ,9Pa+ = 24;2¢4"Jl14d 96>49 Gl4;2f8 Ec ,EGAE,M, 9,+4I3 1413,4E 4;Pd
G, 6>;G4",(>: ,aG3>El,EalE> - 4P, Edl>aP, Efd 3,E,1>E,(dG3>EIA(P(9,4M E4,14,G4
E,aN ;I1,+fi >N,M,EfdladGas - C>El ;lal>aE,C>EN4I3 1a+JE4; 24 @l Ez ,EGad;a
13,4G1J+4,+4 E, Gi+d+a;>1dN ;14,01E y, EP4 = 1JE4;28M E4,14,G8",( JIG,4a6I(34
M E4, 14,68 - 42318 ,413,4SEGIAI>E = 1JE,44;4 ;4 E, & ;+iI3,E,1>E,4 - 42314GJ11, B4
IE>zal>>4 - J(34E 4;1 9% ;+41E>-4UM,GI>(8i+ - 2,f8 3,Pi;,,+i2E>J;+;Jl4
M E4, 14,6813 18 ;4= IJE,&, B9Pa ;+4,6( C,413,a+E>32314 " ,1>E,4414G,1G44;

E>J23141>9,E ;(,4N GiJ; M, ;9P4E ;8,+a1>Ed ;Pa24M, ;4G4 ,08G3>N4;2413 14
13,Pi+,C, ;+,+42E, I9P&a>;4GC, (4S(49>( %I4,6fa 3,E,1>E,@13,a+,M,9>Cz,;l4

66,66z ,;16>14 Ez ,EGR E>J;+;J18 E4,1 % E 414 E,1,E,;(,Gi ;+& E>+J(14>;
>;GIE 4;1G8#;413,8 E>J;+;Jd1d Gh;a>18 ;5,2 %iin]






9,M,% 454 13,4 CE,G, ;14 GIJ+Pfi  34G4 E,GJ914 (>J9+4 +411,E4 414 13,4 GIEM,Pd 3 +i
(>;Gi+,E,+413,4C,EGC, (1M, Ga>144; +IGIES 9CE>(,GG>EGd ;+i, ;+yJG,EGR 3,G,4
6J22,G1413 134;413,4G,9, (14>;4CE>(,GGa1>E4 ; ,Na4 = CE>M, +aM E4, 14,GgaP4,9+8 ;+i
P4,9+yE,9 1,+4IE 41Ga = JGIA(>;Gl41T1,413,4CE4 = EP4G,9, (14>;4(E4l B4 41>E4 4; , N
4z CE>M,+a M E4,IPa I>4 *,4 ((,CI,+& "Pd1 E- ,EGfA 3,4 2E,,:z,;18 ",IN,, ;&
1 Ez,EGE ;+"E,,+,EGA4;4G> = ,a>1413,4 (B4, B4 436G, +41>E4G,9, (14;262E>T ;+; J1d
M E4,14,686322,G1GaI3,4;, ,+al>Ea(>9 ">E 14M,aN>E84l>a4 = CE>M,413,4,1S (4, ; (P4
>14G,9, (14>;f

Conclusion

;AMA,Na>1a13,4E,GJ91Gi 41a CC, EGAI3 13 "E, ,+4;24 ,11>EIGE 63>J9+4 1>(JGa >4
+,M,9>C4; 28 34234 P4, 0+4; 24 sC>+4  ;+4 4> GGtd ;+4, EPyz IJE4;24M E4,14,G4
13 14N4%4 = 454 - 4Q,4 (E>C49>GG413E>I234+E>32314,6( C,fa >i4; (E, G,4 +>Cld>;4
;H+é oz, 140 Bz LEGR ;,,+GA4;413,4 E>J;+;J10 GAsé>1d ;3,2 Ya2E>J;+;J1
"E,,+,EGiG3>J0+il 8,dd;1>4(>;G4+,E 14>;413,4M E4,1 %CE,L1,E, ; (,Gal+, ; 14S, +fi
3,8C>09%+,2E + 14>;84+, ;14S,+4"Pdl E- ,EGA G4 &= T>E&(>;GIE 4;149 PGi+>N;4
4 JO+G(4CH; EPEE,G, E(34 CCE> (34" G,+i>3al; 1>M 1M, 4CE (14(,Gal>a% = 414
;HCE,M, ; 1aG>40+,2E + 14>;fd 3,8S;+4;268 96>4( 98>J1413,82>M,E; =, ;14 ;+i
13,6CEM 1,86, (I>E8>;49 ;+4466GT,G0 ((,GGE I>8 ,DIIC = ,;10aGC, ,+& M 49 "4041Pgd
;H Gz zLEQ YUQ > %84+, ;14S,+8 GA - T>Ed (>;GIE 4;1GE 1>4 45 (E, G4;24
2E>J ; +; JIACE>+J (14MAIPfA
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CE,1,E,;(,Ch 4CE,y"E,,+4;28C1J+Pd;d >2>f8 >JE; %>14 13;>"4>9>2P8 ;+i
13;> 2, +; , B[ s[t[z[MaS1ICohgp+>4f>E2p [ Zf[[b~ pG[]1ZZ\yZ[byZ\a_yPi
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CE>+J(14>;4(>;GIE 4;1Gg4l E = 4;23GPGl, = Gog ;+al E=- ,EyCE,1,EE,+AIE 41G& ;4

:Q ;4 f42:71 M2 725h O572;"0"19%I 15 tiab[\zb\bfi311CCipp+>4>E2p
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+4 P,ga fas\Z[btfi ; 9PGIGE>1a= E8, 14" ,E %UQ 14>;4 ;+il3,42E>T;+;JN4G, (I>Ed
4;4 ,;,2 9fd ;1,E; 14> % >JE; %>1a CCH,+4 2E4(JJE % (4, ; (,Guas\tgaN]fd
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, -ly Ei+d E>CA(Gf

- ;P fafi LUQ4, 5y NJI;+,0 fif >2>+>2>0 f@  ;>2>@ fi@ ;66,60
fig J,E>@ fiafd ;2,04 fas\ZZatfi ENQC I>EPaM E4,1 %G,9, (14>34N4I34

42 CE>M,+iC, E% =499, 1434 ,Gld 1E4( fa OC,E4z, ;1 % 2E4(JI9IJIE, @ ] s[ty_z[cha
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Abstract

;& Ygi>M,EETZTa>1813,4C>CJ9 14>;4%M,Ga4;4EJE % E, G ;+4 ">J143 914>l
13, - 40M, 43 ; +,E13,4C>M,EIPAY; ,fa 4; (L4l E=4;284G413,4CE4 = EP&UM, U3>>+4>14
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;i Ygi>M,EC ZTe>113,4C>CI9 14> UGEIE i ;+43 A3 186,2 =, ; 184M,Ga™ ,9>Na
13,4; 14>; WUC>M,EIPa%; ,as >Eq+d ;8i\Z[atfi >GIAEJE %C,>CY,i+,C, ;+i>;4d
2E4(IIIJE, 4 GAI3,4E4 = 4;4G>IE(,4>14UM,U3>>+fi EPY ;+4(,E, % (E>CGriGI(34
Gh = 4Q,04 -499,108 ;+4G>E23J -z ((>J;lal>EaIN>yI34E+GE ;+413E, ,yDJ El,EGh
>18 0% (J914M 1, +49 ;+ga+,C,;+4;28>5413,4P, EGfE M,EAE,(, ;la+,( +,G13,4
CE>+J(14>;8>18+EPY ;+4(,E, 9643 GA2E>N;4CE4 = E4P4I3E>J23813,4,0C ;Gi>;48>14
(M 1,+4 E, GEE 13,E413 ;ad;1, ;GIS( 14>;8N34(34464J ;GIGI 4; "9,fa ,GCHl,a
13,4(>;14;3,+E,9, G,a>184 = CE>M,+iM E4,14,Ge8 = 499,14 ;+4G>E23J = 4P4,9+G43 M, 4
Gl 2; I,+@N4I34; 14>; % M,E 2,G3>M,E4;28" ,0>Ni[lIp3 f& , ;N380,¢; 14>; %
M,E 2,4z 4Q,4P4,9+Gi3 M,dELG, ;dlE> - i[fMIp3 #;A\ZZ[pZ_dl>i\filp3 &;N\Z[ p
[bas31IChEPNNNIfL >f>E2pl >Gl Ip,;po+ | p @& >M, - ",EA\@\Z\Ztfi  %44Ga

,Gla 1E4( IG4 13UE+YY E2,GIACE>+I(,E4>14 = 40,4 ,M, ;413>J234414G1 ;+G4S1134
4;413,4 E, 43 EM,GI,+@N4I3313,43423,G14 M,E 2,4P4,0+Gd ->;24 9%[ 4z 4Q,y
CE>+J(4;24 (>J;IE4,Ga4;413,4E,24>54s = 1,4,18 Ya\zZ[ tlh >;,13,9,G00 Gid4Gh
(>z->;41365323>J18 J"y 3 E ;& 1E4C gh - O4zJ-&P4,9+GE 1>Ea 4= CESM, +4
= 4Q,4M E4,14,Ga4;41 E = ,EGKS,9+GAE, = 4;4GI"GI ;14 9P3™,9>NaP4,9+4C>1, ;14 %
" G,+4>;4,0C, B4z, ;1 W +H>;GisNy alp3 & ((GE+; 281> >J%" 9Pa\ZZbik

( J9,PiRE =+l g\Z[_td2MM, ;d13,48(3 9, ;2,G8>182E>N4; 28(>; HIl4> ;6 5+
4;(>-CY,1,4;CIlaz E8,IGf

; +,DJ 1,436,4>14 - 4; ,E %1,E1494Q,E43 G&>1l, ;4" ,,;4C4;C>4;1,+4 Gi a( JG,4
>S1GI 2; 14;20CE>+I(1MAIPa4;4+EPY ;+4(,E, 9G4;4 J"y 3 E ;4 1E4( & i
\ZZ]tfd ;8\ZZbg@l3,da W ;a2>M,E; -, ; 1a+, (4+,+1>E,4;G61 1,4 ;8 ;CINIGI " Gi+Pi
CE>2E -é1>4">>Cla(,E, WUCE>+J(I4MAIP&I3E>J2344 = CE>M,+4 ((,GGal>al,EN49%4Q, Ed
N349,4 (> IE4"JN4; 28 158 1>>+8 ;44 ; JIEAA> 4G, (JEAIPAME 43423 ,Ed4; (> 2,4 ;+
>N,E (>;63 - ,EACE4(,Gas >;,4,18 M \Z[cia = 9,a,18 Ofgh \Z[\tfa ,ENI4%Q,E4
GJ"Gi+4,Gh ;>Ni (>;614131,413,49 E2,G14,0C, ;G,a4l, zg¢ ((>J;14;241>E8 ">Jld
\_Ti>12>M,E; =, ;14GC, ; +4;24>;4EIE %+,M,9>Cz,;1as 3,E4 J0M4, 18 9fgd\Z[btf

M, ;a3 14,0IE, = ,0PaG = 9% =->J;1Ga>1al,E14%Q,E4 E,a(JEE, ; 19PJIG, +6>;4,413,Ed
G>E23J z 4>E4 - 499, 1dN,a+>4;>13,0C, (1413 ,41,E14%4Q,E4GI " G4+PACE>2E - al>43 M,
2,;,E %Q,+4,11, (18> ;4CE>+I (14> ;4+, (464> Ga; 14>; N4+, fa >N, M, B 3,E4 J914
i Sfs\Z[bta 1>J;+4 4 64254S( ;144=C (1a>341,EMUQ,EA JG,4 -+ P4, 0+Gi 1>Ed
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>E2 ;4 - IN,E&4Ga;,(,GG EPal>Ed, 11, (14M,a4;1,2E 14>;a>14; JIEL, ;1Gas 4(8>d, 14
MA\Z[Tid  G>;a, 18 Y\Z[AMfh ;& ++414> ;089> ; 2yl E 2 49>GG, Gi+J , 41>46>40 , E>GA> ;4
3 M, 8", ,;4+>(3z,;1,+s 463>Ch ;+4 9, ;é[cbctfi >N,M,E¢13,6,43 M,i",, ;4
>11G, 144;46> = ,4 E, Gi"PaGI((,GG1I%E,G>JE(,4z ; 2, =,;liCE>2E -Gis CC ;4
A ( 3J3,PE\ZZatfi

,GCHl,4 13,4 C>¥U(Pd , C3 GIGE >;4 z4;,E % 1,EI4%Q,Eg 1,N4 GIJ+4,G8 3 M,4
GPGI, = 14( WP4,0 =43 ,+i3,4(,E, %P4,0+E,GC>:6,a>i,EINQ, Edza  MLN34(34
4Ga1J;+ =, ;1 %I>EA,M 93 14;24CE>2E -d4-C (IGfa ;a4=C>El ;14,0(,Clé>;adGi
13,4 ; 9PGIGE>141 Ez4,0C, B4z, ;1 %+ 1 4"Pd 4(8>4, 18 as\Z[ tdN3>4,Gl4= |,+4
E,GC>;G,41d; (14>;Ga1>Ed ;4IE>2, ;45 t@dC3>GC3>EJGis tpa ;+aC>l GGAI zds td>;a
T 4Q,00 EA(L 08 s+E 499,18 (E>GGAI3,a1>JE8 ">z 1,y" G,+i 2E>y,(>>24( %
Q>; .61 WA a2, ;,E %3,4 JISSEGL>T;+A3 14, (>;>z4(@>Cldz &14; JIEL, ;14
CCYU( 14>;4E I1,Ga +M,E2,+ IE> -4 E,(>z =, ;+,+ CCYUC I4>;4E 1,G N34(34
E, - 4;43;41>EZaI3E>J23>J1413,4(>J; IEPA ;+iM EP&>;9P4" Pa(E>Cfa

,48;>Né >18 >;9P4 IN>& >I13,E4 GIJ+4,G4 13 & ++E,GGE 13,4 CE>+J(14MAIPE >14
+EPY ;+a(LE, 9674 Mgi">13a>1iN34(34J6, 4+ | 4(>W, (I,+i4;4l Ez43>36,3>0+
GJEM,PGAE I13,E413 ;4J;+,E8 ,0C,E4z, ;1 % (>;+il4>;Gf G4;24 4[\yP, Edl Ezd
3>36,3>0+4C ;,%+ | G,lis[cc™rY\ZZ ta1E>z4  WGE 48 GG>HE,24>;08 >91Q4 , 14
9fas\Z[_tal>J;+4 4GIE>;29PaGi2;4S( ;14E,GC>;G,a>1a = 4Q,4P4,9+Gal>41, E14%Q, Egd
(> (0I+4;24 13 1a4;(E, G424 1,E14%Q,E4 JG,4 3 Gi +EM, ;4 =>Gli>14 13,4 = 40,4
CE>+J(1MMIPA2E>NI3fd 48 GG>4Gd 4E,24>;4>14 34234 CE>+I(IAMAIPAC>1, ; 14 % 1>Ed
T Q.08 N3, E, 4414464 2E>N ;4 454 E>1 14>54 NUIBE (311> CCIP4; 24 4GI>(3 Gl
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tg 3z ,+4,14 fas\Z[atdl>J;+4;>4G42;4S( ; 14E,GC>;G,a>1aP4, 9+Gal>al, E14%Q, Ed
(E>CG4 (E>CGi ;+aE,24>;Gfa ,48;>Na >l ;>4 CI"UGC3,+4 ; IPG,G4 >14 P4,9+4
E,GC>;G,al>dl,EI4%Q,EM;4C>E23T - 4>Ea - 499, 1413 13, - CO>Pil Ez43>JG,3>0+i+ | fa

,a 13364 (>;1E4" 31,4 1>4GC EG,4 %1,E 1JE,4 "Pa ,Gl4z 14;24 +EPY ;+& (LE, G4
E,GC>;G,41d; (14>;Cis = 4Q,08 =499, 108 ;+4G>E23J - t4JG4; 24IN>4L E - 43>JG,3>0+4
GJEM,Pd + I G,IGfA 3,4 SEGIA + | G,lga 13,4 4M4;28 | ;+ E+GE , GJE, = ,;l4
JEM,Py ;1,2E I+ JEM,Pi >li 2E4(J9IJE,4 s y ot 4G ;3 14>; WP
E,CE,G, ;1 IM,& ;+id; (03+,Ga4;1>E- I4>;8>;4 MI3E, ,a (E>CGisz 4Q,08 =499, Igd
;+HG>E23J - tff 3,46, (>;+i+ | G,Ie (Y, (1,+4"Pa 4E,G, E(3il, -4lE>:zidl13,4
;GUIJNE+H (3r>z4,4 JE 9,@N GRCH, (I, +>;0P44zal13,4 J+ ;4 M ;; & ;+
1>(J6,+4>;46>E23F -4 ;+a - 4Q,fa >I13a+ I G,IGAN,E, 4 (%9, (I,+4+JE4;2813,4
\Z["p\Z[_42E>N4;24G, G>;f4 ;4,G14- 14;24>IEaP4,9+E,GC>;G,41d; (14>;Gi N, 4
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, ZCP>P4 4(>z "4; >80, (>;> 2, IE4( CCE> (3,Gi>4(>=C E,i ;+i(3, (83,4
E>"JGI; ,GGi>1a>JEaS ; +4; 26

Methods

1. Data Sources

,aJ1494Q,4+ | a1E>-413,4 4M4;24 | ;+ E+Gd , GJE, = ,;1d JEM,Py ;1,2E I,+i
JEM,Pa>14 2E4(JIIJE, és y (eI, +ich Y5 AINSAMIGHIGA+IES ; 2413 ,4
\Z["y[_42E>N4;2iG, G>;f4 J= = EPad;I>E= 14>;4 ">J1413,4GIEM, PAGICESMA+ , +4
4;0 4+>(J 2, ;18> - CHO,+4"Pal3,4 9 ;4SC 14>;a ;+& | 14GI4(GE ;4las\Z[ "t 4134
13,4CE>" "44IPa>14G,9, (14> ;4CE>C>Eld>; %I>4C>CJY 14>;4864Q,4 Ga>1413,4\ZZch
, 3GJGREI3, 461 14G14( %G = C9,aGa; 14>; 9P4E,CE,G, ;1 I4M,4>18EJE % ;+aJE" ;@
E, G ,0(03+4;2413,4E,24>;4>14 4+ 98 3,41>1 %G - C9,aG4Q,4N Ga% = 4l,+4 "Pa
13,44; "M4IPEISA(W, (la+ | 44346> = L4E,24>;364", ( JG,4>14C>UI4( %¢;6, (JEHPH
N4I3413,49 E2,G1a6 = C9,49>G6,Ga4;413,4 >Clygg >z ">J(I1>Jp@ ;+4  >iE,24>;Gf
3,iS; %G -CY,a; (93+,G ">Jl1a]gbzMe3>IG,3>4+G6i(> - C E,+il>dl3,4CY ;; ,+4
G zCY,e>1N\[bfd 3,4;3 = ",E8>161 ;+ E+,;J - ,E I4>;4 E, G Gr>E2E CC,Gtd
N Gi[ZaZgpi N4I3dbZTa4;4EJE % E, Gad; (93+4;24\y]a3>3G,3>9+G4 C,Ed (7 55"
>zC E,+i >4 4 GJEM, PG4 N34(34 1>(J6,+4 >34 3>JG,3>4+4 (>;6J = Clé>;¢h
,0C, ;+IJE,GY ;+d;(>-,0l3,4 y  4GJEM,Pi 9G>4(>;1 4;GiCI>1yI,M, %+ | &
>;44;CII143G,4 ;+4 (E>CACE>+I(I4>5f0 5, yIBE+I>18 WA CI>1GE4M, 5 I>EL, +4 "Pd
3>J3G,3>0+Gid;4, (34 &N,E,4E ;+>:-0PaG = CY,+4 11,E2E>JCH; 2413, - 4"Pa(E>Ci
;+H(E>Ch 66> 14> 1l 34GICE>(,+JE,aN Gi;,(,GG EP&24M, ;413 13454 %l E2,4
;J - " LEGE1aCI>1GEz Pa™,aG4 - J91 5 ,>JGIPA(IOIM 1,+4"Pa,0l, ;+,+dl - 49P4l E - Gy
J2:z,;14;28E,6C>;+, ;16" JE+, ;4 ;+4GIEM,Pa(>GIGR ,a(>;+J(1a>JEd ; 9IPGAGE
>;0PE>a+ | 41E>-413,4 - 4;4EJE % 2BE4(JIIJE RE,24>;GE>18  Ygd ,0(0d+4;24
>z ">J(1>J@ > ;+46>z ,4>"G,EM 14>;64 E>J;+4 - 8>f4 3,E,I1>E,@>JE
; PUC %6 -CY,a(>M,EGiI3,E,20>;6G>1a PG >JUB>E>gh 48 GG>gh ,2>Jud ;+i
>Cl4fa

3,86, (>;+i+ | 46>JE(, 4G a( G,aGlI+Pad;+,El 8, ;d;413,i6>E23F - 4" ,918>14
MUdN34(34N,4JG,4 Go 4(>=C EAG>;464; (,a4134G4 = >E,41>(JIG,+4>;4 4GC, (4S(4
1 Ez4;24GPGI, = fa JEM,Pa+, 1 49G& E,aCESMA+,+8;4 = 9,4,14 9fs\Z[_tf 3,46 =C9I,4
N Gi+E Nj;alE>za 4" G,%;,4(, ;6JG>14 WiG>E23J - y2E>N4; 263>J3G, 3>0+Gid;4_ba
M9 2,Ga4;413,4 LEQ9,Ga>1a  lga 4>49 as™>134 >JUB>E>d ,24>;ta ;+4 >JI4 9 @
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s 48 GG>4 ,24>;t4>18 J+ ;4 M ;5 @aN4I34;813,4bZZ4 - -446>3P, If8 49 2,64
GJEM,P,+8; (93+,+4l,N,Eil3 ;4ZZZiC,EG>;GaUCI,+4 GG4I ,GIN3,E,al3,4; 14>; %
E,G, E(34CE>2E -4 ;+il Ez ,Ed GG>(4 14>;G43 +a4=CY, =, ;1,+& (14MA14,GaGh; (L4
\ZZcfi 3,4 = J4yMiGAIa GIEM,PaN Gi (>;+J(I,+a4;a1>JEAE>J;+GA1E> -4 J2JCl4
\Z[MI13E>3234 J;,a\Z[_4"P4 41, -&>14,0C,E4,;(,+4,;J = ,E I>EGE, - CO>P,+i
"P4l13,4 ;Gl41T14+h (>;>:-4,4 JE9,fa 3,86 -C9,84GaE,CE,G, ;1 14M,4>14 E, Gad;d
13,6 J+ ;& M ;; &N4I33G>z ,4,0C>GIE,dl>4 2E4(QINIE %E,G, E(3i>JIE, (3d
(14414, Gfi SEA(LE, 903z ;PiG>E23J = 42E>N,EGA 96>i2E>N4 = 4Q,4 ;+a = 49,1454
I34GEE, 24> ;M8 49, 184Gh 9G>42E>N ;08" JNé+T,al1>4" I+2,14(>; GIE 451G+, 1 49,+3aC9>14
4;15Ez 14>5iN GI(W, (I, +6>;0PAI>EAG>E23T -4 ;+iz- 4Q,fh

3,i6 = C9,i>143>3G,3>9+GiN Gi+E N;aN4I33aGi = CI,4E ;+>z4G - CU;24 ;+i
J2z,;1,+"PiSM,4CLE(, ; 1a1>8 ((>J;141>E4C>G64"9,4 ;>;yE,GC>;6,6089, +4;24
1> & 1>1 %>18 "\]a3>J36,3>0+G4 ;+d4 ;4>M,E 9% G -C¥U;2i1E (I4&>;4>1\_Tf
;J - ,E I>EGi%GI,+4 9CI>IG>C,E I,+4"Pd, (346 =C9,+i3>J3G,3>0+fi ;,4CI>14
N GE ;+>z9Pi6 -CY,+iC,Ea(E>Cd ;+az ; 2, = ,;l4IPC,4C,EE3>3G,3>9+fa 11,E4
E, 2>M4;28 P49+ ;+a 1,ENI404Q,E4 JG,4 >JI9%,ECR 13,4 I>1 % ; P4 % G =CY,a
, 2CO>P,+43,E,44Ga [;Zb~aCo>1Gga4; (3J+4; 28"\ [4G>E23T - 4C¥>1G: ;+4~~_a - 4Q,4
CI>1Gfa

;4 +H4>;531>413,483>36, 3>0+GIEM, P+ 1 al 346+ | G, 18 ; (03+,Gi6>4%; JIEL, ; 14
4;+4( I>EGA =, GJE,+d4;49 ">E I>EPil,GIGAR (>;+J(l,+a>;4G>4%G - CY,Ga "Pal3,4
JGUIJIE+H (>3>z4,4 JE Q00 >137 ¢f U J,41>6"J+2,14 (>;GIE 4; 165 G>4%
G =CI,G (>9+4 ;=18 ", (GW, (1,+41E> -4 9G>E23J -4 ;+& = 4Q,4Co>IGfA 9>1Gd
N,E,a6J"G zCI,+aE ;+>-9Pd Nd4I34;4 (E>Cisz 4Q,a ;+4G>E23J:zta ;+a C0>ld
5 2,2, 18sCGW, (1M, g8d; +HMI+T 9tA2E>JCGRE 11,E413,43 EM,GIgiG>4%G = C9,G4
N,E,a>"1 4;,+41>9>N4;24 4Gl ;+ E+ACE>I>(>%N4I3abacI"yG - C9,G4C,EACI>1a
GO, (1,+ 434 4 Q42yQ 24 C 11,Eza I>4 GGJE,4 >M,E % CI>14 E,CE,G, ;1 I4>;fa

">E I>EPd ; IPGIGAI>%9>N,+4 C E8GA,ld Yfas[cc™thh 3,4 ; IPI4( %G = CY,41>E4
G>19%; JIE4, ; 1G&4Ga~ ~]aC9>1Gfa

3,8 IN>13>36,3>0+4+ | G,IG E,ad ;>1a+E, (1P (>=C E "9,aN4I34E,GC, (14
1>4 G -CW¥;28 = ,13>+>0>2P4 >E4 Gl 14GI4( % E,CE,G, ;1 14>;4 >14 13,4 1 Ez4;24
C>CJ9 I4>;f8 ,4,0C>41a">13a+ | G,1Ga",( JG,d, (B4CE>Mi+,Gid;1>E- 14>;8>54
J4UE>2, ;406,48 ;+4E,GC>;6,4>54(,E, %U(E>CGi2E>N;ad;4l E - ,EGIS,9+Gi;4 R
;I>Ez 14>;8>1134GAIPC,L 44646 E(Lfa 3,4 I+ ;4 M ;; 4+ 1| G,IaGiGIEI(IJE, +4
>24 AMIY 2,aUGIAE, T, (14;24>E2 ;4Q I4>; %GIEJ(IJE,i ;+i 2E>,(>0>2Pfi 3,4

y da+ 1 G,1a468 GIEJ(IJE,+& ((>E+4;24 I1>8 +Z4;4GIE 14,4 J;41GE N4I34
(,;6J0y" G,+ Gl ;+ E+i,;J=,E I4>;4 E, GRA >42,>E,1,E,;(,+i4+, ;14S,ECh
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.5 "9,40CGA1>4%;88>; 4+ | G,1a1>413,8>13,E4 ;+i+E, (194 (>=C E,4E,GIIIGH
4; 9PgM E4 "9,G4 E,&;>1d+, ;14C %", IN,, ;413,dIN>4+ | G,IGf

4;1 9% + 1 & NLE, & +>N;9> +,+# ;+H (>zCH,+ IE>-4 13,8 %z 1>0>2P4
,G>JE(,4 I>E8 2E>(%:- 1>0>2P3 Gil,a >14 13,24 14>; % 4 ;+ C (,a
+ U5 GIE 1> 3P

2. Econometric Approach

JE&>"7, (1M, a4Ga 1>4 DI ; 141P4 13,4 ,11, (1a>14 1,E14%Q,E4 JG,4 > ;4 13,4 P4,9+Ga >14
+EPY ;+4(L,E, % (E>CG4JG4;243>3G,3>0+4GIEM,Pa+ | fo 4EGIGEN,d,Gl4z 1,413,4
P4,9+4E,GC>;G, 4z >+,M

eI = W W WP i

3,4+,C,;+, ;1M E4 79,8 @+, ;>1,6413,4 (E>C4P4,9+4s82p3 th>;4Co>1a* 3,4
8,P4,0CY ; I>EPiM E4 "9,44G4 4a13,4DJ ;I14IP&>141,E144Q,E8 CCYU,+4>;4CI>14 ¢
N4I3a (>,1S(@, ;16 (fa ,EIQ,EEDJI ;I4IP§4GE =, GJIE,+i4;4 ;4IE>2, ;482p3 4 1>4
Gl ;+ E+Q,da+411,E, ;14 1,EI44Q,E4 IPC,Gfa J ;1414,G8 E,4GI = = ,+ (E>GGA 13,4
JUE>2, ;4(>5 1, s 185113 ,4JE, &N T ST s[bwtg ;+&>13,Edl, EI4%Q,Ed
s[f_Wtd CCY,+&>;4Co> 18

13,E413 ;41,E1Q,Ep 2E4(IOIIE %4;CIIG 5 E, 4 CCH,+iI>4CO>10H ;+413,6,4
E,4 IPCA( WPa4; (9+,+4 434 P4, 0+ E,GC>36,410 5 (14>364 ,6l4= |, +i N4I34 ,413,Ed
LOC,Edz ;1 % >E4GIEM,Pi+ | fi ((>J;14524 1>E4 >13,E4;CIIG 464 4 = C>El ;14
", ( 36,4 1,EMQ, B4 464 >11, 34 JG,+i 434 (>313; (14>36 N4I34 >I3,E 4;CIIGH  >Eh
,0 =CY,;iCI>1G13 14 CCIP4 = >E,41,EMUQ,Ea = P43 M,i=>E,40 ">Ei W>( 1,+f 1
N,#+>4;>1a(>; IESWISED ">EDJ ; MIPRIS,4(>, 1S (4, ; 1i>54L, E1Q, EANNAL ; (93+,4
13,4,10, (15>19 ">Ei ;+iNS%>MLE, G4z 1,413,4,11, (16>141, E1UQ, B> 4(E>CiP4, 9+
wlGd M, (1>E>11 (1>EGA>13,EAl3 ;443 CIIGAI3 14 11, (1A(E>CiP4, $+3:6I (34 GACI>14
(3 E (I, E4GI4(GH

3,4,614z 14>34GIE 1,24,G41>E4 ,DJ I4>;4s[td E,al 4>E,+a1>413,4 IN>a+ | &
G,IGf ,GCH,4(>; IE>W4; 241>E4CI>14(3 E (1, E4GI4(CH 413,4,614= 1,8>15 (= P4
" ,44; (>;661, ; 18418>13 ,Ea> Z 411, +4M E4 "9,G4,0C9 4;4(E>CaP4,9+4 ;+a(>EE,9 1,4
N413413,41,E14%4Q,E4DJ ;141Pa CCY,+fi >E4,0 =C9,00N, 9134,E43>3G,3>9+G4 = P
3 M,43123, E4(E>CaP4, 9+G4a™ , ( JG,4I3,Pa( ;4 (DJE,az>E,4,1S(¢, ;14 2E4(IIIIE %
CE (14(,G41E> Z4E +I>il, 0, MIGI>;g>Ea 2E4(JOIJE %,01, ;64>54 2,160 3,Piz Pi
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96>4 CCIP4 = >E,41,EI49Q,E4",( JG,aI3,P43 M,d =>; ,PA>EA(E,+ild M 4 "9,41>4
CJIE(3 G,al,EI4%Q,Efd Ez ,EGh= P& 96> CCIP4L,EINQ,ER> ;4CI>1CANAIBAG>4GEI3 14
13,Pé>"G,EM,41>4" ,4 - >E,4E,GC>; GAM,

>4, 245 1,43>36,3>0+49,M,% (>;1>3;+4;281 (I>EGu4;413,4 4 z>+,0
N,4JG,43>3G,3>9+4S0, +4,11, (1GAI>4,Gl4 = 1,4 = >+, %s[tfa ;4 ++414>;08G4; (,a13,4
GJEM, PadGa (E>GBYG, (14>; % ;+a(>;1 4;Gi+ | 41E> -4 4G4;29,4P, E@N,4(>z=C E,&
P4,9+GE >;4 C0>1GA N4I34;4 13,46 - ,43>J3G,3>0+4 N4I3AM EP4; 24 1,E14%4Q,E49,M, 9G4
CCY,+fd 3464 9>NGaIGiI>4(>; IE>%I>E ;PaJ;>"G,EM, +43>JG,3>0+y9,M, %1 (I>EGh
13 13,0C9 4;4(E>CaP4,9+Gi ;+4(>EE,9 1,aN413413,41,E1494Q,E4DJ ;141Pa CCY,+fa

34,4134G8 ,Gl4z 14>;4GIE 1,2Pa( ;4CE>M4+,4E,% ®9,4,6G14z 1,G41>Ed aN,éd
- PaGIE" ,a(>; (LE;,+a ">J18> 411, +4M E4 79,644 Gfa ;>"G,EM,+aCo>lyI,M,%
(3 E (I,E4CI4(Ga E,& 4B8,9Pa 1>8 11,(14 (E>Cd P4,9+Gfa  ,a ( ;& =, GJE,d GI(34
M E4 "9,Gp4 G&4;al13,4( G,4>14G>40G6 = CI,G8 (W, (I,+44;413,4 J+ ;4 M ;; o
;+ad; (0J+,413, 24 G4,0CY ; I>EP&M E4 ®9,6fF >E4,0 =C9,0413,4G>MGi>E2 ;4(4
= 11,EC EIPa+,1,E-4;,Gil3,4E,GC>;GIM, ; ,G6i>14;41E>2, ;41,E14%Q,EBds  E, ;P 4
fia  EE, lIE\ZZctfi

413413,4 a+ | AN,43G,44;GIEI = , ;1 %M E4 "9,G4,Gl4z I4>;(> = "4;,+
N41343>JG, 3>9+4S0, +4, 11, (161 >4CE>Md+,4 = >E,aE>"JGI4,Gl4 = 1,G4>1413,4,11, (14
>131, E1494Q,, Ea> ; a(E>CaP4, 9+Gfa 3,44;GIEJ = , ; 1a( CIJE,Gil3,42, ; ,E %+411JG4>;4>14
1,E1494Q,E44;413,4E, 24>;4N3,E,413,43>3G6, 3>0+a4Ga0>( I,+fa  ,aJdG,413,4 M,E 2,4
1,E1494Q,E4E 1,43G,+4 (E>GG4 %>13,E4CI>164>143>IG, 3>0+G42E>N4; 2413 14(E>Cid; 4
13,4(7 55"i[a1>4]Z4CI>1GgaN4I34d ;4 M,E 2,8>18]f 4CI>IGtf

1;(L413, 44+, 1 1US( 14>34GIE 1,2Pi (> = ™43 ,643>36,3>0+4 S0, +4 , 11, (1GA N¢1 34
4;GIEI =, ;1 % M E4 79,64 ,Gl4z I4>;08 13,4 4;GIEJ -, ;14 -JCGIA M EPE N4I34;4
3>J6,3>0+6f 3,a+411J64>14E 1,a>141, E14MQ, Ea+411,EGE (E>GG4 (E>COpi ;+43, ; (L4
13,84;GIEJ =, ; 1aM E4,GAN4I34;43>36,3>9+GAN3, ;aN,4(>;C4+,E4 - >E,413 ;4>;,4
(E>Cfa AN, 4,614 1,4 4P4,9+yE,GC>36,41J; (14> 1>E4 , (34 (E>C4G,C E 1,9Py
13,44;GIEJ =, ; 1AN4% ;>14M EPEN4I34;83>36,3>0+60 ;+aN,4 E,aJ; "9,41>4J6,4
3>36,3>9+4S0,+4,11, (IGE (> "4; ,+4N4I3a4;GIEI = , ;1 %M E4 "9,G4,Gl4z- I4>;fa

3JGgEN, 4,614z 1,46,C E 1,4E,2E,GG4>; GA1>EA - 499, I8G>E23J (@ ;+d = 4Q,aNd4I34
>;IPi3>J3G, 3>9+4S0, +4, 11, (IGfi

,b ,0C, (14 13,4 43G1EI =, ;14 14 *,4 (SEE,9 I,+ N34 13,4 C>I, ;14 %P4
,5+>2, 753G M OB "0,4 4 ", ( JG,4 41 ( CIJE,Gi 13,42,5,E % M & “MIP; >l
1,EMNQ,EA 454 13,4 9> WIPf L4 +>4 ;>14 ,0C, (14 13,4 1,EMHQ, B8 ¥>( 14>34 >l
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3>J6G, 3>0+Gal>4+HE, (19P%; TJ, ; (,413,4(E>CiP4, 1+68>18>13, Ei3>J3G , 3>9+Gézd, 0(, Cl4
13E>323:i13,44; (E, G,+4JG,4>1al,EN404Q,Eff ;+,E&13,G,4 GGJ = Cl4>;GaN,a>"1 454
(>G4, ;18,614 1,Ga>18 fa 3,44;GIEI =, ;1A N4 ;>14 " ,4M %+a41441a 11, (1G
P4,9+GaI3E>J234 - , (3 ;46:-Gi>13,E413 ;4 >E,4l,EI44Q,E4" ,4;24 CCU,+a>;daI3 14
Co>Ifa >E4,0 = C9,0dlaN>J9+4" ,aCE>"9, = 14(a4lal3,44;GIET =, ; 1AN GA(>EE,9 I,+i
N4I34 = >E, 451, ;GM,43G,a>14>13,Ed4; CIIGR 4; (L,aN,ad; (03+,413,4DI ; 14IPi>1a
>13,E4;CIIGE 9>( I,+4aI>al3,3aC9>1a G4,0CY ; I>EPiM E4 "9,GgN,&>M,E(> - ,al34Ga
CE>"9, - 4"Pa(>; IE>0; 2a1>E4l3,4;GIEJ = , ; IAGé,ll,(IéI3E>J23é>I3,Eé4;CJIGfé

;413,4E,2E,GG4> ;64,614 = 1,+4N4I34d; JIEL, ;1GE =, GJIE,+ad;49 ">E I>EPil,GIG4
>146>196 = C9,60N,a(> = "4;,4">134+EPY ;+4(,E, 9Gad;a>;,4E, 2E,G0L> ;(h2dM, 34
13,4,M, ;46 9,E4;J - ",E4>18>"G,EM 14>;Gf 4; EPa ;+a4;1,E (14>;aM E4 "9,Gh
E,ad; (0J+,+H I1>4 (> IE>% (E>Ca, 11, (IGd>;42E 4;4P4,9+4 ;+4P4,0+4E,CC>;G,a1>4
;UE>2,;4 ;JIE4, ;1IGAC,EA3 fa  ,&4 96>a1,Gla 4DJ +E 14(1,E-a 1>E ;4IE>2, ;4
;JIE4, ;1GAC,EA3 gdN34(34,0CE,GG,GiN3, I13,Ed A1JE;4;24C>4; 184 ;4P4, 9+4E,GC> ;6,4
1>4;41E>2, ;4G>"G,EM "9,8;413,4+ | fi ;413,4G, 1a>14E, 2E,GG4>; G4, Gl4 = 1, +4N4I34
1 Ex ,EyC,E(,MM,+G>16a(8 GG,Gp 9>;2iNUI3iI3,a(> = "4; ,+iE, 2E, 664> N, 43 M, 4
96>4,614z 1,+46,C E 1,4E,2E,06G4>;Gal>E4 = 4Q,4 ;+iG>E23J:-4",( JG,a6 =C9,4
G4Q,Gi E, E2,Ef

G4 dE>"JGI; ,GGa(3, (8N ,a 96>al ,Clal3,8S; W(>z "4;,+4->+,%N4I3dl Ex ,Ey
C,E(,IM,+a G>4% (9 GG,Ga s13,49 E2,G1a G = CY,ta N4I34 13,4 >;IE>% J;(14>;4
CCE> (3fi & >;I1E>% J;(l4>;4 CCE> (31464 CCY,+a4;G1, +a>144;GIEI =, ;1 %
M E4 "9,4z,13>+Gi",( JG,a>1413,4C>1, ;14 %, ;+>2, ;5 ,41Pa>14 - J9I4CY,aM E4 "9,Ga
s;41E>2, ;41,E1494Q,E4 CCYU,+gd;1,E (14>;¢ ;+iGDJI E,+il ,E = Gtfd Gad;GIEJ =, ;1Gp
N,4J1494Q,iN3,13,E813,iC0>1a- ; 2,E83 G&",;,SI,+ilE> 813,40, E1494Q, EiGJ " G4+Pd
;HI3,4M99 2,463 E,a>1aC>14 - ; 2,EGEN3>i E,4E,24G1,E,+4 (>>C,E 1M,Gf
3,E4 008,18 9fEs\Z[bta 1>J;+i 13 14 ¥ ;41 Ez ,EGEN3>4 E,a -,z ",EGi >l
(>>C,E IM,G4 3 M,4 ",1lI,E& ((,064 1> 1,EMQ,Ea 13 ;4 ;>;yz,z",EGf
EMUC 14>584;413,8GI"CI+PACE>2E -4 ;+a (>>C,E IiM,44Ga %8,%Pa I1>4 11, (l4
1,E14%Q,E4 36,4 " J1aJ;%8,9Pa (>EE,9 1,+aN4I34J ;>"G,EM,+M E4 "9,GfF 9% J+ ;4
M ;; 34E,2E,GG4>;Gi E,4,Gl4z I,+AN4I3AE>"JCIEGI ;+ E+d,EE>EGHE(9JGI,E,+4
"Pé3>JG, 3>9+f4

3. Variables

;A 13,4 IN>E ; 9PG,Cid ,0C9 ; I>EP4 M E4 79,68 +411,E8 6>z ,N3 A I E, T, (l4
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J;+,E9P4; 2a+411,E, ; (,Ga4;al3,a+ | fa  E4 "9,G4JG,+a4;413,4 4 ; 9PGIGE E,&
UGl,+ad;a  "9,4[ff 3,4C>14 E, gz, GJE,+44;43,(l E,CGd 9>NGIJIGAI>E,0 45,4
N3, 13,E CE>+J (14M4IPa +411,EGE  (E>GGA CO>14G4Q,Gfa , (I>Ed F4; (93+,G4 = ;JE,p
(> = C>Glg>13,Ea>E2 ;4(41, E14840Q, Eastf, fid (E>CAE, G4+J , GtgaC , G144+, G, E™4(4+, G
13; 244+, Ga>13,EACE>1, (14; 249D J4+Gad = CESM, +4 5 +a9>( %G, ,+fa 3,a+Gl ;(,4
>1813,4CO>141E> - §13,43> = ,Gl, +MGEE,9 I,+41>413,4l4Z 4l 8, ;4I>E, (3il3,4S,H+
I>E(E>Caz ; 2, -, ;Ifa 1adGa 9G>@C>1, ;14 WP 4z, GJE,a>14l,EI4%1IPaGL; (,413>G,4
9> I,+4l EI3,E4 N Piz Pi3 M,4",,;az>E,&E,(,;19Pa(9, E,+i ;+i"E>J2314;1>4
(91 14> ;13 96>083>JG,3>0+Gh= Pa(3>>G,al>8;M,CGla= >E,4;4;, E"PiCI>IGIGL; (L4
13,Pd E,az>E,iG,(JE,és ,"E, = ,+34;4Ma N4;I1>;a\ZZ]td ;+4, G4,Eal>E, (3fi 4
+J z ZPiM E4 "9,a4Ga4; (93+,+I>a(>; IE>%1>EAINS, I3,EA13,E, 4460 ;4 ; My ,E>Gi>;4d
GIEJ(1JE,4>;413,4Co>1046I (34 G&GI>; ,4 (>;1>JEa " J;+Gi>Ea +48,GLN34(343 M,4
", . 3aCE> - >1,+4d;4(El 4;4E,24>;6Gi>1413,4(>J; IEPiI>4>11G, 1413,43, MPa9>GGa>1a
G>M94; JIEL, ; 1GA+JIEL; 2413 ,4E 4;PaG, G>;4 ;+4,; "9,41 E= ,EGAI>4E, |l 4;4=>4GIJE,4
s CC ;ima ( 3J,Pi\ZZatfi

>( 14>;845413,8 1>C>6,DJ, ; (LES9>NY ;+@ CY 4508 GI>C,a CY I, Jth ;+4 G>1%
1,01JE,4 E,ad = C>El ;18d;+4( I>EGE>14G>49DJ %IPas;aI34GaE, 24>;4 ;+& E,a34239P4
(>EE,9 1,+iN413413,4(E>CC2E>N ;45 JUEB; 2, B4, 1a a\Z[ ia +EP@[cc th QM4
, 14 9fas\ZZbt4,0C9 4;a13 1a1 E:- ,EGi+,S;,aC>4RIPC,4 ((>E+4;2i1>413,4C>C414> ;4
>1413,4S,0+44;413,41>C>6,DJ, ; (i Ez ,EGA+4GI4;23463413,4G3 99>N4G>4964 >14
13,6C9 1, JGA>E&3423,E4 E, GAlE>-4 - ,+4J-y+,CI3AG>MGE ;+4 9IME 95 >Ny
O0P4; 2G>49GEsk 87 '21 18tfa >40%6+411,E, ;14 14>56>"G,EM, +iNL4IBL 4 ;+4 =>;241 E-Gh
,0CY 4;G4 2E>N4;24 = J914C9,4a M E4, 14,60 ;+4 (E>CGA C,Ea1 E-d ;+4 (E>GG: &
9 ;+6( C,fi >4 ( CIJE,413,49>( 14>;4>1413,4Co>144;413,41>C>G,DJ, ; (L1 N,4
4; (03+,4"4; EP&4;+4( I>EGA>149>( 14>;44;5413,4CY 4;0a9>N9 ;+d>;4 4GI>C, 4 >Eh
Col, Jfa Jz z—P&M E4 "9,G4 I>E4 G>4% IPC,4 E,da 96> 4;(9J+,+u E,CE,G, ;14;24
1 Ez ,EyC,E(,4M,+iG>19%(9 GG,GisG ;+PgGIPE(Y P,Ptfi
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[cfad
[cf[4
Jin
\]4
_Zfad

(2102

\fad
~Zizk
[zz4
[fzz4
[zz4
[fzz4
[zz4
[fzz4
[zz4
[fzz4
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4,9+8 ,6C>;G,8>14 EPY ;+& ,E, 9GAI>4 ,EIMQ,Eé>;4 = %93>0+,Ed
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0CY ; I>EPiM E4 "9,G64JG,+ad;al3,4 ; IPGIGE>1413,4 J+ ;4 M ;; 4+ 1 4 E,&
UGl,+a4;4  "9,4\fA ,4,Gl4- 1,4z 4Q,yG>E23J :z aP4,9+4s2E 4;43 EM,GI,+iC,E43 th
E,GC>;G,a1>4 ;41E>2, ;4" Jla+>4 ; >184; (03+,4 = 499, 18CO>1GEE I>EAN34(3AN ,4+>4 ;>4
3 M,iCE>+J(I4>3a+ | fi ,EIMQ,E4 CCU( 14>54Gi(> = CII,+d;413,46 = ,aN Pi Gi
4;413,4 4 ; 9PGAGfa W4E,2E,GGA>;GH; (9J+,a(>;M, s 14>; %;CIIGH a(>- =>;4
G, 1:>14C>14(3 E (I,EGI4(GH ;+4 4 431 9;+4( I>E4 1413,4M099 2,4,M,0f  ;JE,4
CCHU( I4>;a4Gd =, GIE,+& Gi 4 "4; EPAM E4 "9, ", ( JG,a >14 +41S(JI914,G4 4;4
-, GJE4;2dDJ ;1414,GEE,% "OPfa ">Ea+ PGuad%l,EGa>1a3,E"4(4+,G6pa ;+43>JEGE>14
,DJIC = ,;183G,4 E,4(>-CJI,+iC,Ei3 fa >z =>;4CI>1a(3 E (I,ELGI4(GA E,La13,4
+Gl ; (,as4;4 24;J1,G0N 984;2talE> - 413,43> 2,61, +al>413,4Co>1g8CE,G, ; (,4>14
46>104 ,E>G4> ;4GIEJ(1JE,4>3413,4Co> g GG>(4 14>34>1413,4CE4 = EP4 (E>CaN4I34
49,23 - 4;>JG4s2E>J;+;Jlga (>NC, tad;1,E(E>CfE M,E 2,4E 4;1 W +JE4;2413,4
C,Ei>+i>181,E1494Q 14>;;413,46IEM,PiP, EMGE, (>E+,+4 1413,42,>2E C34( %G( 9,4
>1813, 499 2,f

,al,GIAIN>G, 16i>146>1964(3 E (I, E4G14(GH ;413,4SEGIEG>2Gi(3 E (I,E4G14(Gh
E,a "PaG>4% ; JIE4, ;16 (51,518 G&I,GI,+44;413,49 ">E I>EPW C,E(, ;1 2,aG>4%
>E2 ;4(h - I1,Eis tgaG ;+aGMlgh ;+4 (9 Pi13,aC,E(, ;1 2,a1>1 % ;4IE>2, ;45 to
GG4z49 "9,4C3>GC3>EJICEs 113 ,0(3 ;2, "9,4C>l GGLI zés ty ;+AC>MUC as  tf
LGAIPL B E™> ;80,5 lés (3 ;2,68>M,E8(, ;1JE4,GE ;+& (IIM,a( E™>;d
(3 ;2,G>M,Ed]y_4aP, EGis 49,14 9fa\Z[ t#l3,G,4 E,a;>1a 11, (1,+4"PiE, (,;1d
1,E14Q,E8 CCU( 14>;Gfa 4-49 EIPRE, (,;1a1,EI4%Q,E43G,4+>,G4 ;>14 11, (lal>1 %
JUE>2, ;45 1, 5 i tgN34(38; (03+,GA13,4;41E>2, ;ad;al3,a6>06>E2 ;4 11,Ef
>Ei( ;41 Ez EGA+,+J(,al3,46C, (4S(E; JIEL, ; 14(>; 1, ; 18>141 3, AEAC>A9GEs ¢d tfd ;@
13,46, (>;+1#N,4J3G,4l Ez ,EyC,E(,iM,+aG>40Ga(3 E (I,E4CI4(GRA 4; EPaM E4 "9,G4
E,d,;I,E,+1>EQ13,49>( 14>;4>1413,4Co>144;413,41>C>6,DJ, ; (,4 ;+il Ez ,Ey
C,E(, MM, +iG>1%(9 GG, Gf

TZi 4,9+ ,6C>;G,8>14 EPY -+ LE, 9GAI>4 LENMMQ,EE>;d4 - W3>0+,E8 E-GH;d W



) $;S

+XIGIUF, M +F - & L &&F L F
ft) S +# DK B+ 5%
4Q,4P4,9+4s82p3 th [“cad ch [\f & ~ajzi
>E23J - P4, +4582p3 ti AV “b[4 ZfZ7Z§ ™\b~
41E>2, ;41,E1494Q, Eés; JIEL, ; 1882p3 th [cf & \_fad Zf2774 [Z2Z4
>E23J = iCY>lisZp[th Zf>Zca  zfrbba  Zfzzzi [fzzi
;JE, &Zp[td ZfN@ Zfhack  ZfZ2Zzh [fZZd
">Eis+ PGp3 ti “bfzi N ! 77774 bZZ4
LET 44+, 85941 ,EGP3 t [~ bd \f\™M ZfZ774 \_fZ4
DJIC =, ; 14s3>JEGP3 th Na_d Nang Zf2Z7Z4 _\c™M
6l ;(GaE> 4 >J36,8-4;J1,6t [afé [af_a& [fzzs [ za
>l E>G6>34 IEJ(IJE, 4 Zflbbs  zflc[i  Zfzzzi [fzzi
,2J - L4 ;1 ,E(E>CiZplth Zf[[\a Zf[*4  Zfzzzy [fzzh
sTA>1 %34E>2, 34 Zfz\bi  Zfz\): Zfz[zi zf\zzi
STEE2 4G 11,E8 ZfE\\& Zf]I™M ZfZ\Z& \f]a
8 GG4z 49 "9,4C3>GCI>EJGti [f\ci [ ZA\[zi [ fch
6,003 ;2, "9,4 t ZANE ZR\[Zd  ZfZ\Z§ [fbad
st _f1n zirzze o Qe af\ d
ZiZ_tivilc  ; +asTacaZIZ_th _cf™d [\fbé alZzy  czfzh
WISTZfZ_yZfZZ\é- -ta 1°f\d [\f]4 bfzzd czfzi
9 PiSTAEAZIZZ\GZ - td M\ \fbbi Zf7774 \]fz4
431 Wis = = gaC, E4>+4>141, ENUQ 14>t \\Zi 1[fza [ ™ \cci
9 454 zZib~_&  ZfIME  Zfzzzh [fZzd
>N ;+Gi Zfz[ & Zf\\&  Zfzzzi [fzz4
9>C,4 Zf[[ch ZfI\N Zf2ZZ4 [f2Z4
; +PisZplta Zflb[i  zfrbYa  Zfzzzi [fzzi
NIP&Zp[ta ZNZ):  Z°Z)4 Zf2Z2zh [fZZ4
9 P,PisZplta Z\>ci  zfrv Zfzzzi [fzza
E M,%9PésZp[t Zf[~ad Zfl_ ™M Zf2ZZ4y [fZzh

2:7 "t JIBSEGH™ G,+i>;4 J+ ;4 M ;3 4( G,a61J+Pé+ | fa;a[\\\al>Ea %%

,0(,Cliz ;JE,&[Zc th
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Results

1. Descriptives

49,108G>E23F - gd ;+4 = 4Q,4 E,42E>N;é>;a]cra ]\ ;+4\ciC,E(,;18>113,4
Co>1Ga4;a13,4 4G = CY,04E,GC, (14M,9Pfa ,EN44Q,Ed8 CCU( 14>;4E 1,64 +411,E4
GI2;4S( ;19Pa (E>GGi(E>CGfa  "9,4]aG3>NGi M,E 2,4JG,4E 1,Ga( 9(J9 I,+3lE>z4
13,4 d ;48 J+ ;4 M ;; a4+ 1 G,IG"Pa(,E, W(E>Cd ;+iE,24>;08(>=zC E,+i
NH3IE,(>z = ,;+,HE 1,60 ;+,(G;>z4C WPa>Cliz %E 1,648,614 1,+aN4I34
E,GC>;G,4d; (14>;G4" G,+i>3;4,0C,Edz, ;1 %+ 1 & 4(8>4, 18 Ma\zZ[ "t 3,Pd 96>4
+411,Edd;a - T>EAN PGi™P4E, 24> ;fd

2E>;>z4(E, (> - ,;+,+E 1,68>18 4C,Ea3 & E,d]\dI>EAG>E23J -4 ;+d =499, 1¢
1+ DN ISER = 4Q,0 I3E>J23>J14 13,4 (3J;1EPE s 4(8>4 ,1i Y \Z[ th 3,64
(>EE,GC>; +41>4[Z2Z482p3 4>;4 WI3E, ,4(E>CCGiI>Ei(,E, %(>=CY,00[Z2Z482p3 &
>0 as[Ty[Cy[Ctal>Ea 49,14 ;+4G>E23J - (d\_Za82p3 4>l as\]Jy[Zy_td1>E4
- 10,0 [Z2Zy[_zZi>1 a>;4(,E, G ;+i_Zy~ZZ482p3 41>E4>13,E4(E>CGE ;+i
1,E1494Q,EGAsG, ,4 96>4 3-E4 914,14 Yd\Z["thh 3,a>M,E W&z, ;&l>E4 4824C,E43 4
>;4249,186>E23F - gh ;+4- 4Q,¥;413,4 o+ | MG fagd™ JI8JG, & 1,68>54- 4Q,4
E,a(>;Gi+,E "9P4a3423,E4,0(,Clal>Eal3,4E,24>;4>14 P,Gfa >E4 9%4I3E, ,a(,E, 9G4
s+ M9ASM,aE,24>;G4 ,0(,Cla - 49, 144;4 48 GG>ga ,Gl4= I,+4 =, ;4E 1,64>14JG,4
E,a"JId 41E (14>;8>1,(>;> -4 WPa>Cl4z %E 1,6f8 ;4 >JUB>E>H ,2>Jph ;+i
>Cligg M,E 2,4 4JG,4aE 1,G4>;aG>E23J -4 ;+4 49,14 E,d4;413,4G4;29,4+4241G4
>EO>N,EAN38,4, (>;> - 4(@>Cldz 4E ;2,41E> - a\[dI>a\"fa 2 4;0l13,4-, ;4 1,4
>18 & CCYU,+iC,EA3 &1>4 - 4Q,84;4 48 GG>4s] ~f\td4Ga(9>G,Gla " JI144GaGI4%41 EAlE> - 4
13,4,(>;>24(@>ClzJz4s "y~ _thh , ;4C3>GC3>EJG CCU( I4>;4E 1,Gal>E4l3,4
, 3 ME,4 46 = C9,4 E,a>;9P4[482p3 & ;+i[fcaB2p3 al1>Ed z 49,14 ;+iG>E23J - ¢
E,GC, (1M, 9P™ J14" fai82p3 al>Eaz 4Q, LN3U(BUCH(>C,41>E, (> = =, 3+, +#,M,96f
,(>z - ,;+,+ JG,a E 1,68 1>E4 & E,d [Z8 1>Ea G>E23Jzd ;+& —49,l0 ;+&
,(>1> 24 WPA>ClAz %E 1,64 E,a,Gl4z 1,+al>a",43023,Es 4(8>4, 15 Ya\Z[ tfi
M,E %@ CCIP4;2313,4E41,EI4Q,EA>CIA Z4Q 14>;41>>0% 4(8>4, 18 Ifas\Z[ 1> ;+4
13 1313,4,(>;>z4( WP&>Cl4- %E 1,G>18 4N,E,aN, %" ,0>NéE, (> =, ;+ 14>;Gi
I>Ed- 4Q,08G>E23J - gh ;+a - 499, 1gM EP4;28"Pa™4>(% = 1,fd

, 34 CCU( I4>;GE 1,6i>1a 4aC,E43, (Il E,a>;4 - 4Q,4 ;+iG>E23J:zd E,i 96>4
G3>N;a;4 "9,dJal>Ei3,a J+ ;4 M ;; fa ;al34GE,I 14M,9Pa34234C>1, ;14 % E, ¢
z, ;& 1,681836,8>;86>E23F - &~ fA\[td E,4(9>G,EAI>E 1,G4;4 48 GG>#;al3,4 4

S\ 4,9+ ,6C>;G,8>14 EPY ;+4 LE, 9GAI>4 LENOQ,Eé>;4 - W3>%+,Ed E-Gi;a W



scf]btil3 ;&;4 >JUB>E>d lasé[tsd ;+a,M, ;adE>J230Pil3,46 = ,é>;4:- 4Q,4s]cfbtd G
434 48 GG>as] f\tfa 2 4;08">134 E,i"Jl4 41E (14>;4>1413,4,(>;> 24 WPa>Cl4z %
E 1,4,6142 1,+a"Pi 4(8>4, 14 Sfs\Z[ tiaN3¢(3al6ad ;a1 IE ;0" INd 41E (I14>34>1413,4
; 1>; WPE,(>z z,;+,+E I,fi

LR AR L HTE R "% R/, F) S<S'%% & F&F &% F (% ¥ IF
1"&F & F **(F
3/ #5520 3/ 108 ,+,>h ))6s ana il SR
K SGHIS LS -1 )/ 1S /158
0
185 ,F
P,Gi ZfZ774 S I I\fz4
>JUB>E>4 Zf1["4 ;>4 14 I\fzi
18 GG>4 bf[ci bfZZ4 I\fz4
,2>J4 i L} \[fz4 I\fza
>Cl4h [f_z4 \[fz4 I\fz4
"x _OfF
P,Gi Zf[b\d \~fz4 1\fzi
>JU8>E>4 Zfa\\d \"fzZ4 I\fz4
48 GG>4 cf]bi \"fZy\bfza \fz4
,2>J4 aff_4 \ZfZy\~fz4 I\fz4
12°F
>Cléh Zf1~zi \ZfZ4 I\fz4
P,Gi Zi~ 14 _NMz4 b"Zé
>JU8>E>4 [af]4 _Nzi b"Z4
18 GG>4 1 f\4 _NMzy~_fzh bfZ4
,2>J4 [[fad 1lfzy_nza b/Z4
2 45 3 ++ S
" -O%F
>JUB>E>g 48 6G>4 A4 \"fz4 I\fz4
12 °F
>JUS>E>g 48 GG>4  Jcfbd Mz bZi

4,944 ,6C>;G,8>14 EPY ;+& ,E, 9G&I>4 ,EMMQ,E&>;4 - %93>0+,Ed E-GM;d Y& ]



2:7 " JI3>EGi" G,+i>;4d 4 34+ J+ ;4 M ;; aGJEM,Pa+ | id
E,(>z z,;+,+ ;+,(>;>z4( WP>Cldz %E 1,GilE> -4 4(8>4, 14 Yfas\Z["tfd

20" >z ">J(1>Jgg >& ;+4 >ClesI>Ed- 40,184,003+, +4", ( JG,4>1aM, EP4
1,N&>"G,EM 14>;Gfa

2. Yield Response Functions

"9,G4 ybiCE,G, ; 18P4,9+E,GC> ;6,4 >+,964,G14 = 1,+iN4I3EI3,4 i 1 fi 3,4
P4,9+4 ;+ad;CIIAM E4 "9,0Ggad; (03+4;2413,4DJ ; 141Pa>1al, EN4MQ,Ed E,ad; (03+,+ad;4
9>2 E413 = Gil>i6 = >>13, ;al3, 4EA+IGIEL ™ J14> ; 6iaNB4(3d E,a(>5 (, ;IE |+ >N, Ea
M 9J,Gi ;+iG8,N,+8;463 C,fa .4 ;+4& ;4 E,8;1,ECE,I,+8;4 ,E - G&>UC,E(, ;1 2,4
(3 ;2,68 >4 P4, 0+fa 3,4 (5,1S(U,;1G8 3 M4 ", , ;4 (C;M,El,+d 4;1>4 = E24; %
CE>+J(IGA"Pa(> = CJI4;2413,4 = E24; %U(3 ;2,44;aP4,9+4s4;482p3 talE> -4 6>;,4
C,E(, ;1845 (E, G,84;413,aDJ ;14IPa>141,E14%Q,Eds 482p3 th 14l3,4=, ;4 ;+4 E,&
d;+4(C 1,+8;a13,8">11> - dE>NGa>1413,4l *9,Gf

;aCE,% - 4; EP4E,2E,GGH>;C)13,4(>,1S(4, ;1Gi>;4 ;4IE>2, ;41,E1404Q,E8 (E>GG4
13,43>J3G,3>0+4S0, +4, 11, (1G4 = >+,96413 14+>4;>14JG,44;GIEI =, ;1 %M E4 "9,Gd
GJ22,G1a13 1d 4>;,4C,E(,;144;(E, G,a4;a13,4DJ ;14IPa>14 ;4IE>2, ;a1,E14%4Q,Ed
CCY,+41>413,4CI>14E,GINGA4 ;4> ;9P4 4ZfZyZfZadCLE(, ;1445 (E, G,d4;4P4,9+Gi>14
+EPY ;+4(,E, 96f 3,G,4,9 Gl4(4l4,GA(>EE,GC>;+il>a - E24; %C3PGI( %CE>+JI(IGE
>18 >;0Pd _f\d 1>4 bfbga >;4 M,E 2,08 1>E4 +EPY ;+4 (LE, 9Ga sz 4Q,04 -49,1a -+
G>E23J - tf

y &,Gl4z 1,G41>Ed - >E,4E>"JCGIa4;1,E, ; (,a>1413,4,11, (1a>141,E14%Q,Ea >4
P4,9+G4 E,a63>N;ad;a  =9,aMa ;4 99%GC, (4S( 14>;G3l3,4SEGIYGI 2,4 yGI 14G14(44Ga
= J(3i2E, 1,E3 ;i[ZeN34(3u6i>11, 436, +i G 9,113 = "i>E3, 8 (0J64>34
E,GIEI(14>;fa 3,4SEGIYGI 2,4 y6I 14GI4(4GE I6>42E, 1,EAI3 ;13,4 I>(8y >2>4[Z4
C,E(,;liz Odz % 4GLQ,a(Eald( %M 93,4>1[ f]byGJ 22,6145 2413 1413, 4 ; (9IGL> ;4
E,GIEA(14>;446G4G 146S,+fa 3,4 y &,Gl4z 1,Gil>E4l,EN4%Q,E4 E,4G,M,E %14= ,Gd
G 9 E2,8 G& I13>G,4 E,C>El,+& ">M,¢d 6J22,G14;28 13 13 ;>18 (>;1E>0; 24 1>E4
,3+>2,; ,4IPd - Pa+4z4;4G34,G14- 1,64>1413,4P4,9+4E,GC>;G,41>41,E1494Q,Eff ;4
9% GC, (4S( 14>;6¢ 13,4 ,11, (1a >14 ;4IE>2, ;4 1,EI494Q,E8 CCY,+4 4Ga GI 14G14( %P4
G42;4S( ;Ifd &>;,8CLE(, ;14; (E, G,d;d13,aDJ ;I141Ps>141,E14%4Q,E4 CCYU,+il>E13,4
CI>14E,GI91G84;4 AZflyZN&C,E(, ; 144; (E, G,44;4P4,9+GA>14+EPY ;+(,E, % (E>CGf
3IGAIE ;69 1,CGal>4 a[ay\ai82p3 &4; (E, G,ad;a+EPY ;+i(,E, %(E>CaP4,9+a1>Eh ;4
+H1E>; %3UE>2, 482p3 41, E18Q, Bl

TN 4,9+ ,6C>;G,4>10 EPY ;+4 LE, 9GAI>4 LENONQ,EE>;E - 93>0+,Ed Ec-GMza W



13,E8(>;IE>%M E4 "9,G4+,G(E4™,+& ">M,4 E,ad; (93+,+4G,DJ, ;14 WPaI>4G, ,4
N3,13,E13,4(>,1S{, ; 18>;4l,E14%Q, EAGIG, ; G4IM, al>813,6,fi  ,4aS; +al3 14P4,9+Gd
E,da +,(E, G4;244;4 CI>13 GIQ,4 z& (>;G4CI, ;1a N4I34 13,4 4;M,EG, 4 CE>+I(14M4IPE
E,9 14>;G34Ca13 143 Gd 96> ", ,;a>"C,EM,+a4;4 I34GAE, 24> ;45 J4EBL;2,Ed, 14 9fpd
\Z[ it Q4 ;2 &and 33 T\Z[]id +EPi[cc tfi 9>IGAN3,E,4 - ;JE,43 Gi",,;d
CCU,+@ 3+ 13>6,4 N4I34 ;Idy,E>Gi>;4 GIEJ(IJE, Gl (3¢,M,4 2E, 1,E4 P4,9+Gf
4,9+Gi E,d4; (E, G4;244;413,4DJ ;14IP&>149>( %G, ,+4 ;+ad; (E, G4;24,M,;4->E,4
4;413,4DJ ; 14IPa>1a4 - CE>M, +4G, ,+Gfi >E,40 ">Ed 9>( I,+al>4 aCI>Id 9G>4E 4G,Gh
P4,9+Gfd 3464 ,11, (14 4G4 GIE>;28 13E>J23>J14 ;+4 N4I3d & E,9 14M,9Pd 34234
L9 GUUIPLG6I22,614; 2413 149 ">EA(>;GIE 4;GACE>+I(IMAIPH ,aS;+4;>4,11, (IGk
>1C, Gl4(4+, Giild ; 244+, Ga>E4>13, EACE>1, (147 244D I4+GiEN34(34 E,4JG, +it3aM, EP4
Wodl,+4 =>J;I6f8 3,4CE,G, ;(,8>1 ;ly,E>Gi>;4GIEJ(IJE,GE3 G 4=, ;4;213%
L0, (18>8 P4, 9+Gf > 1E>94; 24 1>E4 I>C>G,DJ, ; (& ;+aG>1% IPC,4aE,+J(,Gi13,4
- E24; RCE>+J(I4 HE4"JIl "9,41>41,E14%4Q,Ef8 >+,9GdN,E,4 96>4,Gl4= 1,+aN4I34
6C, (4S( 14>3G413 14 (>;1 4;,+40DJ E,+i1,E= GiI>EAL,EMUQ,Ed ;+i4;1,E (14>34
1,E-Gi",IN,, ;al,EIM4Q,E: ;+a(E>Ci+J - -PaM E4 "9,Gf8 3,4C>4;14,G14- 1,Ga>14
13,6,46DJ E,4 ;+id;1,E (14>;41,E 2 GiN,E,a(0>6,a1>4Q,E>0 ;+i;>1461 14614 %Pa
GI2;4S( ;1g8G>EN,8E, 1 4; ,+4z >E,daC EGI = >;4>JGAGC, (US( 14>;6f

) §=8
*1§ & F * S IS F +C& R F %12 % (G F &% &, §
X §4C =+ SFI0F 4 " §

/) 08 0:$ 0;$ 0<$ 0=$
4IE>2, ;4 LEIM94Q,E4 Zf[cZnnni Zf\[bnnnd  Zf[*\nni Zf[~cnd
sZfZa]t SZfZb[th sZfZa_th sZfZbZt
;JE,E ZfZ\"nnnd  ZfZ\"nnnd  ZfZ\"nnnd

sZfZZbtd sZfZZctd sZfZ[Zta
>z C>Gl4 yZiZ_bi yZfZ™"N; yZfZ]14

sZfZ]bta sZfZ]até SZfZN [t
13,B8 E2 ;4(4 ,EI4Q,E4 ZfZ_[4 ZfZ\"N; ZfZ\\4

SZfZ™ "t SZfZ™"th SZfZ™ ath

LGl ZA_7a Zf]1Z™ Zf1ZM
sZA\[[td SZA\Z[t sZf\bZt3
J;24(4+,4 Zfza™4 ZfZ\ci ZfZb\d

sZf\a\td sZA\"\btd sZf\_cta
LERA(+,4 Zf[Z™M yZfZ 4 yZfZc_4

4,9+8 ,6C>;G,8>18 EPY ;+i ,E, 9GAI>4 ,ENMQ,Eé>;4 - %93>0+,Ed E-Gid;d  ddaéd_



/% ) 08 0:5 0;$ 0<S§ 0=§
sZf[]ata sZf[]Ma sZf[Ma
13,E8 E>1, (14524 IDJ4+GE Zf al4 Zfa™ch Zfc™ad
s[A\b_ta s[flabti s[A\Z\ta
>l % ">E Zf™Mannng  Zf]]_nnndé  ZA\b]nnni
sZfZ]Zt sZfZ]1]t sZfZ]cta
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13,4J6,4>13, E"4(4+,Gi"PaG = 93>0+ ,E4l E= ,EGisé J"y 3 E z4 IEA( ¢ ;+idsd
C EN(IY El>d;1>E = 1>34 ">JIN(>I;1,EL A3, EM 44+, Cf  ,a(>; 14" 1, 41>413,4
">+Pi>UE,G, E(34(4,+ ">M,il;46,M,E %N PG (EGIEN,4I,Gl,+i13,4,11, (14>l
3,E 44+, iCE>+I (DI UIPE> P4, 044 3+ "SEICE>+I(IMIPE>; W 34l E=Gf 54
13,4 "6, ;(,i>1 ((E,+0,+1,614;240 ">E I>E4,Gidz4  WiN,4JG,4E, 2461 ,E, +i Gi
(>:C E,+i1>4;>;yE, 2461 ,E, +43,E"4(4+, G4 G4 4CE>OP4I>ES3,E=4(4+,4DI UIPH 4 &
E,2(GIE 14>34>1413,iCE>+I (1N, 4 96>il 61, +413,4,11, (IG>1E, 239 14> Gf

,(G1+EN,E B4 "0,41>4+16 22E,2 1,49 ">Eil;1, ;GHPREN3(3iN,4 =, GJIE,+
GiN,,+4;249 ">EAC,E43 (@ "P4a2, ;+,E4 ;+4 2,4s4f,fd = 9,081, = 9,08 ;+4 (349+4
9 ">Etfi 3,a3, MPi+, - ;+il>Edl, - 9,49 ">Ed2,;,E I,+a"Pd a(>z "4; I>;i>l
+>z Gl ;+il E-4N>E8i3 Gia9>;24",,;4(>;G4+,E,+& ;84-C,+iz,;141>413,4E

bb&is >J;1,E1,418 ,E"4(4+,008 E>+I(UMAIPE ;+8 -49P&  ">Eé G,8>;4 EzGM;4 9
JIM 93,+4 E, 1z,;18 CCE> (3



CE>+J(UMIPA4;a Iy 3 E ;i IE4( ¢ 913>J23i 9 (>6y >C,Qi,l1d Yis\Z[ati
E,(, ;19PiDJ,GI4>; ,+iN> = , ;IGiG3 E,i>lil E& ">Efi

3iE+gal>al, GIa>JEA3PC>13,G6,60AN ,4 CCH,+4 4= J914M 93, +IE, 1= ,;14,11, (1G
I>H W ISESTG,EM 14> %+ 1 &GN, (1,+id;d baMe 2,66>14  weh J+ ;4 é
M ;3 4Q>;,41E>4\Z[MI>\Z[ f&  ;P4IE, 1z,;14,11,(1Ga4;4 2E4(IIIE %
+,M,9>Cz,;184;M>M,8%4; EP4 GGI2; =, ; 18s,f2f)dCE>2E - 4C EI(UC 14> ;4>Eh ;>Itfa
;13,4 ( G,4>14"4; EPAIE, 1z ,;18N3,;4, - CI>P4;24>"G,EM 14>;Gi4;4 (E>GGy
G,(I4>; %+ 1 gt - 1(34;203 G ",(>-,8 4C>CI9EE CCE> (3is z",;Ginid
>>0+E4+2,00\ZZctgd, GC, (4 9P&24M, ;a13,4(3 0, ;2,65>1d+, ; 141P4;24 CCE>CE! 1,4
4;GIEJ =, ;1Gd 1>Ed IN>YGI 2,49, Gla GDJ E,Gd ; 9PGIGRA >4 >JEd 8;>N9I,+2,0¢
CE>C, ;GHPAG(>E,d = 1(34;24 = ,13>+G43 M,a ;>1aP,1a",, ;41J9P4 01, ;+,+a 1>4
SJ0UM 9J,+4 IE, 1z ,;IGf  JOIM 9J,+4 ->+,96G4 3 M4 ",, ;4 +,G(E4",+4 "Pd
S>0+E42,a5\Z[Ztd ;+2 1l ;,>as\Z[Ztga " JIaG>al EgN,a3 M,41>J;+4>;9Pa>; 4
CCU( M>;db;a 2E4(INIE,4s GC>GIUENZ[atfi ,E,@N, 41,61, +413E, 4= J9M 93, +4
,10, (14 ,Gl4 = 1>EGA N4IB4 E,2E,GGH>54 = ,13>+G: ;+gd 1>Ed (>=C9,1, ;5,660 JG,+4
CE>C, ;GHIPIG(>E, 4= 1(34;241>41,61413,4>M,E 9,11, (16:>143, E™4(4+, 436, fa

Methods

1. Data

3,66 ZCWU;281E - ,a468 &7 G,%;,8(,;6IGi>14 %4 \g"]Za G>E23J = y2E>N4; 24
3>J3G,3>0+Gad;4_biMi9 2,Ga9>( 1,+44;413,4 ,E(9,Ga>14  ldga 4>49 go ;+4 >JI4 9 g
E,24>;Gi>18 >JUB>E>E ;+& 48 GG>fi 48 GG>& ;+& >JUB>E>EE,24>;Ga%,49 E2,0P4
NA34;a3,48 I+ ;4 M ;; 40>;,0aN34(343 GiI3,42E, 1,GIaP4,0+C>1, ;14 %;4 9
s 4(8>4,l1d da\Z[atfi 3,G,aIN>4E,24>;Gi(>;GI14131,413,4~G>E23T -4 " ,91 §>1413,4
3 1>5ad;41,EZGa>18 E, a(J9M 1,+8 ;+i1>1 BCE>+I(I4>;id Gi>1a13,a\Z[\z\Z[]4
G, G>;u@l3,aP, E&",1>E,4>JEAGIEM,Pgal3,4IN>4E, 24> ;GiE, CE,G, ;1,+4 - >E,dl3 ;i
_[Ta>1a1>1 %G6>E23J -4 E, 4CY ;1,+a4;413,8(>J;1EPas ,939,4+,4 9 ;4S(C 14>;

I 14614DJ,4+J4 ,(1,JE4+Jd -M,9>CC, = ,;1&4 JE % vy xtfd 3,40>; , 4G4 96>4
1 M>E "0,al>Eaz 4Q,iCE>+I(I4>;p ;a5 (E, G4;29PiC>CJIY Edl>>+i ;+a( GIa(E>Cfi

3,6,3;32,E 16>;80;401845813,4" G,%;,8(,;6I608 ;+42,;,E 9Pd4;4  Ygd 4G4
13,6 OC0>4l 14>;4 2E4(>9,4 =49 9,45 td 96>48;>N;4 GiI3,41 -MPEL Ezd
,i1,ECEMG,fi  ((PE+;24 1> 13,4 ; I>; % 2B(JIJE % C>UP:  (li s 2%

>J;1,EL, 418 LE"4(4+,600 E>+I(IAMAIPA s+ -MP&  ">EA G,é>;4 EzGM;a  Mm



Y719 97214 (7F 2/"tgi13,4 adGd 4CE>+J(I4>34J 3415 (> = C>6,+4>14G,M,E %
-,z ",EGEN3>4 E,4E,9 I,+4 ;+dAN3>1JG,aCE>+J(14>;4a1 (I1>EGA (%, (14M,9Pa1>4
2,;,E 1,4E,6>JE(,G4J;+,E413,46IC,EMIGI>;4>1413,43, +4>183>06,3>0+fa 3,4
3, H(;a",4 41,z 9,4>R - 9,43>36,3>0+4 -, - "B "JI&L, = 9,43, +G3UCh
E,z 4;G4E E,fi 3,43, +GiCE4z EPi,(>:>z4(G (IMAIPiLGA1>4 , 5 (IE 2,413,4
>Cl4z %J6,i>18CE>+J(14>;41 (I>EGp G&13,G,4 E,a+,S;,+ "Pil3,4,01,;+,+i
1 -4Pfa >E4 13,24 Gd N,4 GlJ+4,+0a 13,4 SEGIA CEA>E4IPA N G4 J;IM,EG 99Pa 1>>+3
G,(JENPR 3,4 3, +i E,CE,G,;I6 13,4 do4zh 0% (Mg (16w 45 03+ 24
E,CE,G, ;I I4>;4 ;+4 C EM(UC 14>;4 4;4 2>M,E; -, ;18 CE>2E -Gfa 3,P4 = P
+,642; 1,44, -8, +,E&s )"hIThO7 ; :=tdl>aGJIC,EMIG,4S,0+iN>EB) ;+iz ; 2,4
13,4 4>;4",3 Jla>EiI>d GGIGIAN3,43, +iN3,;da13,Pi3 M,aC3PGI( %>Ea>13,Ed
9 =41 14>;Gf3

3,41 -MPd1 E-d,;1,ECEG,4468 4 (>zCY,08>E2 ;4Q 14>;413 1a (>;04GIG >1a
;J 2 ,E>JG Co>1G4 >4 N34(34 = J914C9,4 (E>CG4 E,42E>N;fa 9>1G4 E,i = ; 2,+
(9, (1M, 0P8 ;+ad; +IMI+J 9P&"PAM E4>JGal -49Pa -, - " ,EGRA , - " ,EG42,;,E P4
4; (93+,413,43, +@13,4E86C>3G,4 ;+4(3M+E, ;08 = EE4,+4G>;G4 ;+413,4EANIM,GE
5+ (BM+E, ;04 J; - EE4,+a+ J231,EGA ;+i "E>I3,EGE>1413,43, +p@ ;+i>I3,E
E,9 14M,Gfa >9, (14M,aCO>1G " ,9>;24;241>413,4N3>9,4 4 E,d- ; 2,+4"Pil3,4
3>3G6,3>9+43, +i>E&13,41, -49, +,E4>;47,3 Ma>1413,4  fi ;+IM+J W CI>IGE
",0>:201>413,4 a"JIa E,aCY ;1,+4 ;+4z ; 2,+a"Pad;+Mi+J % -, = " ,EGp
4;(03+4;28">138 -, ;4 ;+N>z,;fa 3,aCE>+J(I4>;41E>-413,6,4CI>1GE4GA ;>4
2o 2+ (U, (1M, 9P 18, (34 (E>CCH;24 G, G>;gh 13,4 3, +4 +GIE4™JI,Gh
47 +HMA+T BCI>1GA™ G, +i>;dl3,4;, ,+G>1413,41 = 49Pfa

>E23J -4 ;+6- 4Q,4 E,al3,8 - T>EA+EPY ;+4(LE, 9Ga4;4134GAE,24>;4>18 gk
913>J2346>2 ,4 40, 18468 96>8 2E>N;fa >Ed = >E,a+,1 4,+4 ; IPGIGE>144;CII4
JG,44;4G>E23F -4 ;+& - 4Q,4CE>+J(I4>;0@ N,a+E,Na 4G -C9,4>14 Ga N4134
G4z CY,d ;+>z46 -CY¥;2fa 3,iS; %6 =CY,464Q,4N Gi™\]d GEN4IZa ;&>M,E 9%
G -CM;241E (I4>;4>1\_Tfa ;Jz,E I>EGE4;M, ;I1>E4,+4 94 CI>I1G>C,E I,+4 "Pi
, (346G -CY,+ (8 2E>JC4;24 13, -4 "Pa (E>Ca ;+aCO>la = ; 2,:z,;12IPC,f
>; 04+ ,E4;206>E23J =4 ;+az 4Q,4C0>1G8>;9Pds™, ( JG,4>1a"J+2,14(>;GIE ¢4;I1Gts
>;,4C>I14N GiE ;+>:-9PaG -CY,+C,EA - ; 2,z,;14IPC,iC,E4 fi 3,al>1 %
G -C,i>1a6>E23J -4 ;+4 - 4Q,aCo>IG: ; 9PQ,+gad; (9d+4;2413>G,a (G99, (14M,9P4
JHAA;HIMAHT PG ; 2,+N Gi[\a]fé ,a(>;IE>%,+i1>EC>1a - ; 2,E4;413,4
; OPGIGE ;+ad; (0d+,+4 WAG>E23J -4 ;+i - 4Q,4C0>IGE3 M4;24>"1 4;,+4 = >E,4
+,1 89, +CE>+J(14>;4+ | 4(>zC E,+ial>>13,E4(E>CGfa

3,42 J0l4yMIGAIAG = C9,4GIEM,PAN GA(>;+J (I, +4d;a1>JEAE>T ; +GAlE> -4 J2JGl4

cZiig >J;1,EL41h ET4(4+,G E>S+I(IMAIPE ;+4 -MP4  ">EQ G,8>;4 Ec-GM;a
JOIM 93,+8 E, 1z,;18 CCE> (3



\Z[MI3E>J234 J;,4\Z[_¢dNd34 a(>z "4; 14>;4>14C C,EADJ,Gl4>;; E,GE ;+i
(>:=CJI,Ey GGIGI,+4 C,EG>; % 4;1,EMA,NG@ "Pd 4 I, =4 >li ,0C,E4,;(,+
,3J 2 ,E I>EGh, = CO>P,+4"Pal3,4 ;GlIJIGH (33> 24,4 JE 9,8 >+39,64; (3J+,+4
s tad;M, ; 1>E4,Ga >1a CI>1Gga UM, GI>(8ga 2E4(JIJE % ,DIICz, ;1 ;+43>IG,3>0+
GG, 1GgaJ 14%4Q4 ; 2413 ,43 EM,GIAlE> - a13,4CE,M>JGG, G>;ids™tdd;CIIIG,4 ;+8 ">Ed
JG,4>;46>E23J -4 ;+4z 4Q,aC>ICGias(td =, GJE, = ,;1d>14 E, & ;HCE>+JI(l4>;4
>;46>E23J 24 ;+i - 4Q,aCo>IGias+ta(>;6d = Cl4>;4,0C, ; +4IJE,Gh ;+4 Z42E 14>;4
E, z4Il ;(,CGf

2. Econometric Strategy

JEd 4ZaN Gil>al,Glal3,4 - C (IG>1(>J;1,EL, 414 ;+iE,24C1 ,E,+a3 ,E"4(4+,C Gi
(>:-C E,+il1>43G,4>14; ,413,Bh>; 4l Ez4CE>+I(IMMAIPEs>JICIIAC,EE3 ta ;+a0 ">Ed
431, ;GAIP&SN, ,+4;28 ">EAC,EE3 tfh  ,a1JEI3,Ea+411,E, ;14 1,+8 ">Ed; 1, ;G4IPA"P4
2,;+,E ;+ 2,18

LE"4(4+,43G,43 GAE, (, ;19P4,0C ;+,+a4;4EJE % Mad;413,4 "G, ; (4>l ;Pé
+,%" ,E 1,4CE>2E - a>E&C>U(Pa4;1,EM, ;14> ,4,0C, (1,+413,4+, (464>;41>436,4
3,E"4(4+,Ga1>4" ,a;>;yE ;+>zad;al EC4;28(> - - J;414,6G424M, ;413 1413,44;CIl4
N Gi;>M,% ;+adliN Gad; IE>+JI(,+4, ; 14E,9Pa"Pad>( RIE +,EGi>E4>13,E4l E = ,EGf

80 = 245 ,+413 14 1413464, EIPAGI 2,8>18 +>Cli>;¢dJG,EGE ;+4;>;yJG,EGEN>JI+E
" ,4GPGI, = 14( 9P&+411,E, ;1fa G,EGa = P&~G,9yG,9,(lgdd, +4;281>4C>1, ;14 %"4 Gh
4;4,G14 = 1,G8>1aCE>+J(14MAIP&L = C  (IGf4

3,4 ;+>z4Q,+ >;IE>W,+ E4 U tiGE>11, 546, , ;4 Gil3,&2>0+Gl ;+ E+4
>14,M 03 14>34 CCE> (3,64 ",( JG,adli,Mz4; 1,64G,9,(I4>54 "4 Gis ==, ;Gi R4
>>0+EH+2,08\ZZctfi 4 GE+J,41>8 ;>;yE ;+>246,9,(I4>;4( ;4>((JE ", ( JG,d
>I§CE>2E -4CY (, =, ;1¢C ENM(C 14>;4 (B4, B4 ¢i>EaI3E>J234CE>(, GG, Ga>14G, Iy
G,9,(l4>;f8  E>JIGE CCE> (3,643 M, ",,;dE,(>z z,;+,+ 1> ++E,CG4 13,4
(3 %,:2,4>14 ,61 "uG34;24 4 (>J;1,EL (1J % N34 ;>;y,0C, B4z, ;1 %+ | @
4;(03+4;2413,8 (9 GGE>LAME, 1z ,;14,10, (14 = >+,960a N34(34N 4, = CI>P,+43,E,fi
3,6,4z>+,964- 8,AE, I1z,;1d ;+&J1(>z ,#;+,C, ;+,; 18"Pa(>; +Hild>;4; 28> 54
M B4 1,Gi>Ea(> 5 IE>Y6H

E4>JGE = ,13>+G4 N,E,4JG,+4 1>4 ++E,GGi 13,4DJ,G14>;4>14 ,Gl "UG34;24 &
(>J;1,EL (13 %NS ;>;y,0C, B4z, ;1 %>"G,EM 14>;Gpad; (03+4;2813,4 (9 GGi>1a
IE, 1=,;18,11,(1d =>+,960 = >Gla>1aN34(3a4;M>M,+4 4G4;29,41E, 1=, ;189,M,%
E,CE,G,;I,+4 "Pd & "4; EPdsZg[tdiM E4 "9,f8 JE&4;1,E,GIE4;4 +4G14;2J4634;24 13,4

>J;1,EL, 418 LE"4(4+,600 E>+I(IAMAIPA s+ -MP&  ">EA G,é>;4 EzGM;a  Mm
JOlM 9J,+8 E, 1z,;1&4 CCE> (3hidc[



L1, (164 >14 3,E"4(4+,4 DI WIPis;>4 3,E4(4+,60 14 %3 (>J;1,EL,414 3, E"4(4+, G0
E,2461,E,+43,E"4(4+, 65 >E4 Zg[I\dE, GC, (14M, 9Pt 9, +4 JGA 1>4 CCIP4 4 = J9I4M 93, +4
IE, 1z,;018,11,(IG ->+,% 3,4 ( G,a>1a -J9I4M 93, +IE, 1= ,;14,11,(IGEN Gi
+,M,9>C,+4"Pd  >>0+E4+2,8\Z[Zt)a 11 ;,>as\Z[Zt@g ;+4 11 ;,>4,18 Hfas\Z[]tfd

>>0+E4+2,4 S\Z[Ztd CE,G, ;1,+4 13,4 ,0 -CY,4>1a C EMUC 14>;4454 4 IE 4;4;28
CE>2E -413 1a>((JEE,+4 14 +411,E,;189,M,964sC Elyld = ,4 >E8 1J%yl4 = ,tgd >Ed 454
+11,E, ;1A 1>E-GfA 11 ;,>4 s\Z[Ztd +,M,9>C,+ 4 ->E,a2,;,E % 13,>EP4 1>Ed
G,-4C E - ,IE4(a,Gl4z I>EGE ;+& CCYU,+adlal>d ,Gl4- 1,4DJ ;149,41E, 1= ,;14
JL (166 3,8 >>0EH2,i s\Z[Zt: (>;(,C1J %Q 14>;4 *,6l4 E,CE,G, ;164 >JEi
GHJ 14>;08N3,E,aZ4E,CE,G, ;1Gi13,a(>; IE>%2E>JCi ;+43423,E44;1,2,E4M 9J,G4
d;+4(C 1,8+H1L,E, s RIE, 12, ;18>Clé>;Gf

>4 >JEA8;>N9,+2,00 CE>C, ;GHPAG(>E, 4 = 1(34;28 = ,13>+G3 M,4;>18",, ;4
1J9Pa+,M,9>C,+41>E4 - >E,413 ;4 aG4;29,aM 93,4>141E, 1z ,;las 11 ;,>4,14 Ofid
\Z[Jth Git;4l3,4a"4; EPA( G,ga= JOIM 93, +4IE, 1=, 314,10, (1G4 54",4,614= 1,+i
"Pi CCIP4;24>13,E4E, 2E,G64>54 CCE> (3,068 >>0+E+2,4\Z[ZtE, (> = =, 3+, +
E,2E,GG4>;4 +1JGI -, ;18 td Gd a™ G,%;,d CCE> (34 ;+a 464=-C9,4,0I, ;G4>;48>1a
13,474; EPa( G,al>al3,4zJ914M 93,+4( G,fa 4,614z I>EGE = >+,%13,iC>1, ;14 %
SJI(>z ,>0IE, 1z, ;1ANU3>TJ1d ;Pd GGJI = Clé>;Gi ">JI8I3,4IE, 1z ,;1d->+,0f

J2:z,;1,+@4;M,EG,yCE>" "494IPd N,4231,+4 s ta ;+a4;M,EG,yCE>" "40IP4
N,4231,+@E, 2E,GGi>;4 +1JGI =, ; 14s ta,Gl4z I>EGH ++E,GGiI3,i>JI(>z ,i4
T>+,0% Ajithh f [hih g4 GAN, %% GAI3,4IE, 1z, ;1az>+,%I>Ed[g§ 4lE, 1z, ;160
T2 «JHRV [hgh)NZ b [hih

a4Ga &M, (I>Ea>1a (M E4 1,G413 144; T, ;(Lal3,a>Jd1(>z,4 & ;+& adGa 46,14
>18 (>M E4 1,68 ,0C9 4;4;281E, 1z ,;18 GGI2; = ,;18 A N34(34 - Pa>M,E9 Cfa Pd
,0C9>414;24 4;M,EG,yCE>" "4941P4 N,4231G4 +,EM,+4 1E>z4 CE>C, ;G4HPa G(>E,Gh
L6142 1,+& N4I3& = J0M4;> 24 %4 ;,Gl,+0a >Ea >E+,E,+4 9>241¢8 13,6,4 ,Gl4= I>EGE
(> IE>%1>EG,9, (14>;8>;4>"G,EM "9,6f  ,4J144Q,+4 = J014; > = 4 %9>241f8

3,:4,413,E13,4>J1(>- 4 >+, W>E4 13,4 1E, 1z ,;1a ->+,0>E4 ">134 E,d

6C, (4S, +i (>EE, (19Pg i+ 41JE;4634 (> 36461, ;14,614 = I>EGA>1413,4
IE, 1-,;18->+,%C E -,I,EGRR ,T,(14;24134GACE>C,EIP®I3, 4 4 3+ d
3 M,a",, ;A Ez ,+&+>J"PE>"ICI & >>0+E+2,@\Z[ZgClac] Ztfa 11 ;,>8\Z[Ztd
E,1,EE,+i1>413,4 4 Gil3,a~,1SU, ; 184;TI, ; ald; (I4>; fa FRE i

LGl4z I>EGA( ;47,4 ->E,4,1S(, ;1413 ;4 &s 11 ;,>@\Z[Zia 1 ;,>4,14 Ofgh
\Z[]it 9P;;aRd Jd;;a\Z[Ztha G,a>1413,6,4 CCE> (3,GH;4 2E4(JIIE % ; 9PG,Gh
CC, EGilI>a",a4;1E,DJ, ;Ifa GC>Glés\Z[atd CCH,+&13,4 = J9M 93,+4 11 ;,>4

c\&igd >J;1,EL 418 ,E"4(4+,008 E>+I(IIMIPE ;+& z49P& ">Ed G,8>;4 EzCd;d 9
JOIM 93,+8 E, 1z,;18 CCE> (3



S\Z[Ztd = >+,%1>4 ,M 93 1,413,44-C (18>1413,4\ZZ_4E,1>Ez4>1413,8 >z ->;4
2E4(IIIE % >U(Pi>;il EZ4CE>+I(14>54(3>4(,6aIGL; 241E, 1=, ;1451 ,EM 96fi

+,;14SC 14>;8>113,41E, 1=, ;14,1L, (14E,%,Ga> ;4G 14G1P4; 2413 ,4CE>C,EI4,Ga>14
(G;Hld>; %o, ad;+,C, 5+, (GRN34(34EGI4CIY 1,6413 1813,41E, 12, ;18+>,G
;>0 1, (1813,4 -, ;8>113,8>J1(> - ,aM B4 "9,fa CC E, ;1P 13,4 = JIM 9J,+4
( G,4E,%,Gi>;4 4N, 8,Ed GBI =Cl4>;413 ;44;413,4"4; EPA( G,is GC>Gliga\Z[aid

I ;,>@\Z[Ztfh ->;24>JE4 ,CGl4- I>EGH@ N,42314;24 "P413,44;M,EG,4>1413,4
,Gl4z 1,+iCE>C, ;GUPG(>E,a (34,M,+i(>M E4 1,4" 9 ;(,4 ;+i(E, 1,+4 46 =CY,4
4;aN34(3413,4+GIEA" I 14> ;6>1a(>M B4 1,G8N Gid; +,C, 5+, 1&>11E, 12, ;1461 1JGh
s E -" and 4;1,ECHEN\Z[_tfi

>, ;014 %4 G2,;,E 1,+4"P4J;>"G,EM "9,4(3 E (I,EGI4(GAE, = 4;,+fd &
CCY,+413,4">J;+64 CCE> (B4CE>C>G,+i"Pd >G,;" J-as\ZZ\ti1>4,0 =4;,d
13,4 E>"JGI ; ,GG64 >14 >JE4 E,GI91G4 1>4 13,6,4 J;>"G,EM,+4 (3 E (I,EGH(GR 3,4
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