
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


V/"(/.33&'-1.N/.)-0.'-"4?.)<9 D.-)%V"%%#-&"'"4̀ )-./7.*&,

0.'-

I#̂&=L

C

! ="'(4.'( 5@A

F

! !1.'1)" +L@AB

S

! +&*)'!@L

S

!">&''212&(>D'3D720*M /2M,0! \,0*1P,9*,:27-,38&(I2$%*&'&18! ]0*$%0*1==;;??! >%,*0" ?"C0738>&++,3322a710*,J03,&* @2N073+2*3! \,0*1P,9*,:27-,38&(

I2$%*&'&18! ]0*$%0*1==;;??! >%,*0" =">&''212&(97K0* >&*-37D$3,&*! \,0*1P,9*,:27-,38&(I2$%*&'&18! ]0*$%0*1==;;??! >%,*0

@63-/)2-HS* 72$2*38207-! 0->%,*0c-,*MD-37,0',J03,&* N7&$2--0*M D7K0*O7D70',*321703,&* -3703218%0:2$&*3,*D2M 3&M22N2*! -&+2,*MD-37,0'

0*M M&+2-3,$E0-32E0327%0-K22* M,-$%0712M M,72$3'8,*3&7,:27-E,3%&D32((2$3,:237203+2*3"I%,-%0-72-D'32M ,* 3%2$&*3,*D&D-0$$D+D'03,&*

0*M 2*7,$%+2*3&(N&''D30*3-,* E0327K&M,2-"I%,-N%2*&+2*&* 72-D'3-,* 0-,1*,(,$0*30$$D+D'03,&* &(%20:8+230'-,* 3%2-2M,+2*3&(E0327

K&M,2-! E%,$% *&3&*'872N72-2*3-0-,1*,(,$0*33%72033&3%22$&'&1,$0'2*:,7&*+2*3KD30'-&D'3,+032'8N&-2-07,-L 3&%D+0* %20'3%"I%2&K52$O

3,:2&(3%,--3DM8,-3&N7&:,M20$&+N72%2*-,:272:,2E&(3%2$D772*3-303D-&(%20:8+230'N&''D3,&* ,* E0327-2M,+2*3,* >%,*0"S* 0MM,3,&*!

3%,-N0N270*0'8J2-3%20M:0*3012-0*M ',+,303,&*-&(2P,-3,*132$%*,YD2-(&73%2%07+'2--37203+2*3&(%20:8+230'N&''D3,&* 0*M (&72$0-3-3%2M2O

:2'&N+2*3M,72$3,&* &(3%,-(,2'M"

E.9 J"/*3H#2M,+2*3! A20:8+230'N&''D3,&*! I7203+2*332$%*&'&18! )$&'&1,$0'$,:,',J03,&*

R2$2,:2M' QN7,'!d! ?;?VHHQ$$2N32M' \D*2?!! ?;?V

#DNN&732M K8C7&:,*$,0'9*M27170MD032S**&:03,&* 0*M )*372N72*2D7-%,N I70,*O

,*1C7&170+&(\,0*1P,C7&:,*$,0'@2N073+2*3&()MD$03,&* %#?;?=!;<VZ;;G!

#?;?=!;<VZ;;V&"

CKL'-/"*#2-&"'

I%272N&73&(3%2?;

3%

]03,&*0'>&*172--&(3%2>&++D*,-3

C0738&(>%,*0N'0$2M -,1*,(,$0*32+N%0-,-&* 3%2$&+N72%2*-,:2

0*M $&&7M,*032M 0M:0*$2+2*3&(E032772-&D7$2+0*012+2*3! E0O

3272*:,7&*+2*30'N7&32$3,&*! 0*M E03272$&'&1,$0'72-3&703,&*"I%2

72N&73%,1%',1%32M 3%2*2$2--,38(&7-372*13%2*,*12$&'&1,$0'N7&32$O

3,&* 0*M 1&:27*0*$2&($7D$,0'E0327E08-! ,*$'DM,*17,:27-! '0L2-!

0*M 72-27:&,7-"QMM,3,&*0''8! ,3D*M27-$&72M 3%2,+N&730*$2&(

2',+,*03,*13%2N%2*&+2*&* &(K'0$L 0*M &M&7&D-E0327K&M,2-,*

D7K0* 0720-"6D73%27+&72! 3%272N&73D*M27-$&72M 3%2-,1*,(,$0*$2

&(-&D7$2N72:2*3,&* 0*M $&*37&'&(-&,'N&''D3,&*! 0*M N72-2*32M

+0*012+2*3-370321,2-(&7*2EN&''D30*3-

#!$

"

S* 72$2*38207-! 0->%,*0c-,*MD-37,0',J03,&* N7&$2--$&*3,*D2-

3&0$$2'270320*M D7K0*O7D70',*321703,&* M22N2*-! -&+2,*MD-37,0'

0*M M&+2-3,$E0-32E0327%0-K22* M,-$%0712M M,72$3'8,*3&7,:27-0-

072-D'3&(,+N7&N2737203+2*3"I%,-%0-'2M 3&3%2103%27,*1&(0

:07,238&(3&P,$-DK-30*$2-,* 3%2E0327K&M80*M 3%22+2712*$2&(

-27,&D-E0327N&''D3,&* N7&K'2+-"I%2-2N&''D30*3-$&*3,*D23&0$O

$D+D'032! 2*7,$%! 0*M N72$,N,3032,* 3%27,:27c--2M,+2*3! E%,$%

,* 3D7* '20M-3&0-,1*,(,$0*32P$2--&(%20:8+230'-,* 3%2-2M,O

+2*3"A20:8+230'-N72-2*30-,1*,(,$0*37,-L 3&3%22$&'&1,$0'2*O

:,7&*+2*30*M %D+0* %20'3% MD23&3%2,732703&12*,$! $07$,*&12*O

,$! 0*M +D3012*,$N7&N273,2-"Q-0$&*-2YD2*$2&(2P327*0'$&*M,O

3,&*-! 0'32703,&*-,* 3%2-2M,+2*3E,''&$$D7! E%,$% E,'',* 3D7* 72O

-D'3,* $%0*12-3&3%2%20:8+230'-N72-2*3"I%,-E,'''20M 3&3%2

&*-23&(-2$&*M078N&''D3,&* &(3%2E0327K&M8"I%2-2M2'2327,&D-

-DK-30*$2-E,''D'3,+032'82*3273%2%D+0* K&M8:,03%2(&&M

$%0,*! 72-D'3,*1,* -,1*,(,$0*30M:27-22((2$3-&* %D+0* %20'3%"

FKI.<&.J"4-1.2#//.'-3-)-#3"41.)<9 0.-)%$"%%#,

-&"'"43.*&0.'-3&'0)H"/%)8.)'*/&<./6)3&'3&'

!1&')

S* 72$2*38207-! -$%&'07-,* >%,*0%0:2$&*MD$32M $&+N72O

%2*-,:272-207$% 0*M 0*0'8-,-&* 3%2N&''D3,&* -303D-&(3%2-2M,O

+2*3&(+05&77,:270*M '0L2K0-,*-"I%272-D'3-&(3%2-3DM8,*M,O

$0323%033%2$&*$2*3703,&* &(%20:8+230'-,* 3%2-2M,+2*3&(3%2-2

'0L20*M 7,:27K0-,*-,-12*270''8%,1%273%0* 3%2K0$L17&D*M $&*O

$2*3703,&*! 0*M 3%030*3%7&N&12*,$$&*30+,*03,&* ,-0-,1*,(,$0*3

(0$3&7"I%2N&''D3,&* &(3%27D70'E03272*:,7&*+2*3,* ]&73% >%,*0

-27:2-0-0* ,''D-3703,:2$0-2"R2'2:0*3-3DM,2-%0:2M2+&*-37032M

3%033%20:27012$&*$2*3703,&*-&(%20:8+230'-! ,*$'DM,*1>D!

_*! 0*M A1! ,* 3%2-2M,+2*3078M2N&-,3-E,3%,* 3%2-3DM80720

%0:22P$22M2M 3%2K0$L17&D*M :0'D2-38N,$0''8&K-27:2M ,* 3%2-&,'

&(I,0*5,*"]&30K'8! 3%2M21722&(N&''D3,&* K8A1%0-0'720M8

720$%2M 072'03,:2'8+,'M '2:2'! E%,$% +08N&32*3,0''8N&-20$27O

30,* M21722&(3%72033&3%22$&'&1,$0'2*:,7&*+2*3

#?$

"I%2-3DM8

K8R&*1]0* "#$%&

#=$

72:20'2M 3%22P,-32*$2&(2P$22M0*$2-&(

%20:8+230'-! ,*$'DM,*1Q-! >D! 0*M _*! ,* 3%2+,MM'2720$%2-&(

3%2̂ 0*13J2R,:27,* 3%2]23[0L240-,*"I%2-2(,*M,*1-,*M,$032

3%03%20:8+230'N&''D3,&* ,* 3%,-K0-,* ,--,1*,(,$0*3'8,*('D2*$2M

K80*3%7&N&12*,$(0$3&7-"I%2-3DM8$&*MD$32M K860*1_%2*1

"#$%&

#V$

(D73%27$&*$2*37032M &* 3%2l,*5,0*1R,:27E,3%,* 3%2C&8O

0*1[0L2E0327-8-32+"Q-&*2&(3%2(,:2+05&77,:27-,* 3%2E0327

-8-32+! 3%2>M N&''D3,&* ,* 3%2l,*5,0*1R,:27,-N073,$D'07'8-2O

:272! E,3% 0$&*$2*3703,&* 3%03,-d?"GZ 3,+2-%,1%273%0* 3%2

K0$L17&D*M $&*$2*3703,&*"I%,-,-$'&-2'872'032M 3&'&$0'017,$D'O

3D70'0$3,:,3,2-! ,*MD-37,0'M2:2'&N+2*3! 0*M M&+2-3,$-2E012

M,-$%0712"

I%2N72$2M,*1-3DM,2-M2+&*-370323%033%2-2M,+2*3-033%2

Q-,0* Q17,$D'3D70'R2-207$% ?;?V! !Z %G&' == =̀d! V! @aS' !;"!FZ;!b5"$*L,",--*!FV= F̀F;="?;?V";G";;Z



K0-2&(+05&77,:27K0-,*-,* >%,*0072(72YD2*3'8-DK52$32M 3&-,1O

*,(,$0*30*3%7&N&12*,$N&''D3,&*"S* &7M273&72MD$23%22$&'&1,$0'

7,-L! ,3,-&(N073,$D'07,+N&730*$23&,+N'2+2*3%07+'2--37203+2*3

&(-2M,+2*3">&*$D772*3'8! 3%272'2:0*30D3%&7,3,2-+D-372,*(&7$2

3%2721D'03,&* &(-2E012M,-$%0712,* &7M273&72-&':23%,-,--D2,*

0$&+N72%2*-,:2+0**27"

SKI.3.)/21$/"(/.33"'1)/0%.33-/.)-0.'-"41.)<9

0.-)%$"%%#-&"'&'3.*&0.'-

I%2,+N7&:2+2*3,* E0327YD0',380*M 3%22$&'&1,$0'2*:,7&*O

+2*3,-$&*3,*12*3DN&* 3%2,+N'2+2*303,&* &(%07+'2--37203+2*3

0*M 72-3&703,&* 32$%*,YD2-(&7%20:8+230'N&''D3,&* ,* -2M,+2*3"

>D772*3'8! 3E&N7,+078-370321,2-0722+N'&82M 3&0MM72--%20:8

+230'N&''D3,&* ,* -2M,+2*30782*:,7&*+2*3-E,3%,* >%,*0' +(?7+#9

72+2M,03,&* 0*M 2$3&N,$72+2M,03,&*";(?7+#9 72+2M,03,&* %0-

10,*2M 1720327N&ND'07,383%0* 2$3&N,$72+2M,03,&* MD23&,3-72'0O

3,:2'8'&E$&-30*M -370,1%3(&7E07M &N2703,&*0'N7&$2--"

S* N073,$D'07! +(?7+#9 72+2M,03,&* 32$%*,YD2$0* K2-DKM,:,O

M2M ,*3&3%722$0321&7,2-' N%8-,$0'72+2M,03,&*! $%2+,$0'72+2M,O

03,&*! 0*M K,&72+2M,03,&*")0$% &(3%2-232$%*,YD2-N&--2--2-M,-O

3,*$3,:20M:0*3012-0*M &N2703,&*0'-$2*07,&-! &((27,*1070*12&(

-&'D3,&*-(&73%2*&*O3&P,$72+2M,03,&* &(%20:8+230'N&''D3,&* ,*

3%2-2M,+2*3"

SMCK%&'#()*$193&2)%/.0.*&)-&"'-.21'&̂#.

SMCMCH#2M,+2*3$&:27,*132$%*,YD2"I%2-2M,+2*3$&:27,*1

32$%*,YD2! 0370M,3,&*0'+23%&M! 72',2-N7,+07,'8&* D*$&*30+,*03O

2M 170:2'-! J2&',32-! 0*M -N2$,0''8M2-,1*2M 073,(,$,0'$&:27,*1+0O

327,0'-"I%2-370321,$N'0$2+2*3&(3%2-2+0327,0'-2((2$3,:2'8$&:O

27-3%2DNN27N&73,&* &(3%2-2M,+2*3! (&7+,*10N%8-,$0'K077,27

3%03N72:2*3-3%272'20-2&(%20:8+230'2'2+2*3-! ,*$'DM,*1>D!

_*! 0*M A1! (7&+3%2-2M,+2*3,*3&3%2E0327K&M8

#d$

"Q'3%&D1%

3%,-32$%*,YD2,-72'03,:2'8-,+N'23&&N270320*M ,*2PN2*-,:2! ,3-

'&*1O327+0NN',$03,&* $0* 72-D'3,* 3%23%,$L2*,*1&(3%27,:27K2M

-2M,+2*3'0827! E%,$% ,* 3D7* 0((2$3-3%27,:27c-M2N3% 0*M $0N0$,O

38"a(1720327$&*$27* ,-3%2N&32*3,0'(&73%272'20-2&(%20:8+23O

0'-(7&+3%2&7,1,*0''8-2YD2-3272M -2M,+2*3,*3&3%2E0327K&M8

E%2* 3%2$&:27+0327,0',-M0+012M (&7:07,&D-720-&*-"I%,-$&D'M

72-D'3,* -2$&*M078N&''D3,&*"

S* &7M273&&:27$&+23%2',+,303,&*-&(370M,3,&*0'$&:27,*1

32$%*,YD2! 72-207$%27-%0:2M2:2'&N2M 0$3,:2$&:27,*132$%*,YD2"

I%,-32$%*,YD2,*37&MD$2-0$3,:2+0327,0'-! -D$% 0-0$3,:032M $07O

K&*! '0*3%0*D+O+&M,(,2M $'08! 0*M 0'D+,*D+O+&M,(,2M J2&',32!

&* 3&N &(3%2&7,1,*0'N%8-,$0'K'&$L,*1"I%2-2+0327,0'-072$0N0O

K'2&(*&3&*'82((2$3,:2'8$&:27,*13%2-2M,+2*3! KD30'-&$&*37&'O

',*13%272'20-2&(3%2+05&7,38&(N&''D30*3-3%7&D1% 0M-&7N3,&* 0*M

,++&K,',J03,&*"S* $&+N07,-&* 3&370M,3,&*0'$&:27,*132$%*,YD2-!

3%20$3,:2$&:27,*1+23%&M 2P%,K,3--DN27,&7N27(&7+0*$2! E,3% 0

12*270''8(0:&70K'2&D3'&&L (&7,3-0NN',$03,&*

#Z$

"

SMCMFH)'2$37&L,*23,$72+2M,03,&*")'2$37&L,*23,$72+2M,03,&* 72O

N72-2*3-0*&:2'0NN7&0$% 3&72+2M,03,&* 3%032+N'&8-3%20$3,&* &(

0* 2'2$37,$(,2'M 3&0$3,:032%20:8+230'-N72-2*3,* 3%2-2M,+2*3!

-DK-2YD2*3'8M,72$3,*13%2+,*3&0-N2$,(,$2'2$37&'8J27"I%7&D1%

,*37,$032N%8-,$0'N7&$2--2-! ,*$'DM,*12'2$37&+,1703,&*! 2'2$37&&-O

+&-,-! 0*M 2'2$37&N%&72-,-! %20:8+230',&*-2P%,K,3M,72$3,&*0'

+&:2+2*3E,3%,* 0* 2'2$37,$(,2'M! D'3,+032'80$$D+D'03,*1,* 3%2

:,$,*,38&(3%22'2$37&M2"48,+N'2+2*3,*10721D'07$'20*,*10*M

37203+2*3721,+2* (&73%2-2M,+2*3,* 3%2-20720-! ,3,-N&--,K'23&

-,1*,(,$0*3'872MD$23%2&:270''%20:8+230'$&*32*3,* 3%2-2M,O

+2*3"I%,-32$%*,YD2,-*&3&*'8%,1%'83071232M 0*M 2((,$,2*3! KD3

0'-&$0* K2$&+K,*2M E,3% &3%2772N0,732$%*,YD2-3&(&7+0M,:27O

-,(,2M 72N0,7N7&170+! M2+&*-3703,*1-37&*1$&+N03,K,',380*M

0M0N30K,',38

#G$

"

SMFK%&'#()*21.0&2)%/.0.*&)-&"'-.21'&̂#.H>%2+,$0'72+2O

M,03,&* 32$%*&'&1872N72-2*3-0-,1*,(,$0*30NN7&0$% 3&2*:,7&*+2*O

30'37203+2*3"S3-(D*M0+2*30'&K52$3,:2,-3&,*,3,032-N2$,(,$

$%2+,$0'720$3,&*-K8+23,$D'&D-'8,*37&MD$,*1$%2+,$0'72012*3-

,*3&3%2-2M,+2*3"I%2-2720$3,&*-$0* +07L2M'80'3273%2$%2+,$0'

(&7+&(%20:8+230'-,* 3%2-2M,+2*3! 3%272K82((2$3,:2'872MD$,*1

3%2M,--&'D3,&* 0*M +,1703,&* N&32*3,0'! 0*M 3&P,$,38&(%20:8+23O

0'-"I%2N7,*$,N0'K70*$%2-&($%2+,$0'72+2M,03,&* 32$%*,YD2,*O

$'DM2$%2+,$0''20$%,*132$%*,YD2! $%2+,$0'(,P03,&* 32$%*,YD2!

N72$,N,303,&* 72+2M,03,&* 32$%*,YD2! "#:&S* N70$3,$2! 3%2-2+23%O

&M-M2+&*-37032*&30K'20M:0*3012-! ,*$'DM,*1%,1% 2((,$,2*$8!

$&*:2*,2*3&N2703,&*! 0*M 72'03,:2'8'&E$&-3

#<$

"

S3,-,+N&730*33&0$L*&E'2M123%03! E%,'2$%2+,$0'72+2M,0O

3,&* 32$%*,YD2&((27-*D+27&D-K2*2(,3-! 3%2N72$,-2$&*37&'&(

$%2+,$0'72012*3-,-2--2*3,0',* 720'OE&7'M 0NN',$03,&*-"I%2M2O

',:278&(0* 2P$2--,:2YD0*3,38&(72012*3+0872-D'3,* 0'32703,&*-

3&3%2-37D$3D72&(3%2E0327! E%,$% $&D'M N&32*3,0''8'20M 3&3%2

12*2703,&* &(-2$&*M078N&''D3,&* 0*M 3%22+2712*$2&(&3%27N&O

32*3,0'%0J07M-">&*-2YD2*3'8! ,* 3%2&N2703,&*0'N%0-2! ,3,-,+O

N2703,:23&+23,$D'&D-'8721D'0323%2M&-012&(M7D1-3&1D070*322

3%033%20*3,$,N032M 72+2M,03,&* &D3$&+2,-0330,*2M! E%,'2-,+D'O

30*2&D-'8N72:2*3,*1M237,+2*30'2((2$3-&* 3%2-D77&D*M,*12*:,O

7&*+2*3MD23&2P$2--,:272012*3M2',:278"

SMSK%&'#()*6&"/.0.*&)-&"'-.21'&̂#.

SMSMCH/,$7&K,0'72+2M,03,&* 32$%*,YD2"/,$7&K,0'72+2M,03,&*

32$%*,YD272N72-2*3-0* 2*:,7&*+2*30'37203+2*3+23%&M 3%03,-

+23,$D'&D-'8M2-,1*2M ,* 0$$&7M0*$2E,3% 3%2-N2$,(,$$&*M,3,&*-&(

3%2E0327K&M8,* YD2-3,&*"I%2+23%&M ,-K0-2M &* 3%2,*37&MD$O

3,&* &(-N2$,(,$+,$7&&710*,-+-3%03072$0N0K'2&(2((2$3,:2'8M2O

170M,*1N&''D30*3-,* N&''D32M E0327K&M,2-"I%2-2+,$7&&710*,-+-

D3,',J2N&''D30*3-0-0*D37,2*3-&D7$2! 2+N'&8,*10M,-3,*$3,:2+23O

0K&',$+2$%0*,-+3&2((2$3,:2'80'3273%2$%2+,$0'(&7+&(%20:8

+230'-"I%,-N7&$2--72MD$2-3%2$&*$2*3703,&* 0*M 3&P,$,38&(

%20:8+230'-,* 3%2-2M,+2*3! 3%272K8-,1*,(,$0*3'82*%0*$,*13%2

YD0',38&(3%2-D77&D*M,*10YD03,$2*:,7&*+2*3"I%2+,$7&K,0'-2MO

,+2*372+2M,03,&* 32$%*,YD2! E%,$% ,-$D772*3'83%2+&-3E,M2'8

D-2M ,* 3%,-(,2'M! 2*$&+N0--2-0E,M270*12&(+23%&M-! ,*$'DO

M,*1-2M,+2*3K,&O&P,M03,&*! 3%20NN',$03,&* &(K,&O-3,+D'0*3-!

0*M K,&0D1+2*303,&* 32$%*,YD2"I%2-232$%*,YD2-07238N,$0''80$O

$&+N0*,2M K8N%83&72+2M,03,&* 32$%*,YD2! $&''2$3,:2'8(&7+,*10*

2((2$3,:20*M 2*:,7&*+2*30''872-N&*-,K'2-8-32+(&73%272+2M,0O

3,&* &(E0327K&M,2-"

V= Q-,0* Q17,$D'3D70'R2-207$% ?;?V



SMSMFHC%83&72+2M,03,&* 32$%*,YD2"C%83&72+2M,03,&* ,-032$%O

*,YD23%03,*:&':2-3%2N'0*3,*1&(-N2$,(,$0YD03,$N'0*3-E,3% 3%2

&K52$3,:2&(72+&:,*1%20:8+230'N&''D30*3-(7&+3%2-2M,+2*3,*

E0327K&M,2-"I%2N7,*$,N0'+2$%0*,-+&(0$3,&* &(3%,-32$%*,YD2

,*:&':2-3%2N7&$2--2-&(2P370$3,&*! :&'03,',J03,&*! -30K,',J03,&*!

0*M M2170M03,&* &(%20:8+230'-K8N'0*3-"S* $&+N07,-&* 3&&3%27

72+2M,03,&* 32$%*,YD2-! N%83&72+2M,03,&* 2P%,K,3-0*D+K27&(0MO

:0*3012-! ,*$'DM,*1072'03,:2'8'&E$&-3! 3%220-2&('0712O-$0'2

N'0*3,*1! 0*M 3%2(&7+03,&* &(+D3D0''8K2*2(,$,0'-8+K,&3,$72'0O

3,&*-%,N-E,3% +,$7&&710*,-+-"]2:273%2'2--! 3%,-32$%*&'&18,-

*&3E,3%&D3',+,303,&*-"I%272+2M,03,&* N7&$2--,-72'03,:2'8-'&E

0*M ,*2((,$,2*3! 0*M 3%272,-0N&32*3,0'(&7-2$&*M078N&''D3,&* MD2

3&,+N7&N2737203+2*3&(N'0*3-033%2$&*$'D-,&* &(3%272+2M,03,&*

N7&$2--"T,:2* 3%22P32*-,:2-$&N2&(N%83&72+2M,03,&* 32$%*&'&18

0*M ,3-,*%272*3$&+N'2P,38! ,3,-$'2073%033%2&723,$0'72-207$%

N'08-0N,:&30'7&'2,* N7&:,M,*13%2*2$2--078-DNN&73"]2:273%2O

'2--! 3%23%2&723,$0'72-207$% &(3%,-32$%*,YD2%0-*&3823K22*

-D((,$,2*3'8M2:2'&N2M! E%,$%! 3&0$2730,* 2P32*3! $&*-370,*-,3-

E,M2-N720M M,--2+,*03,&* ,* N70$3,$0'0NN',$03,&*-

#F$

"

SMTK!",/.0.*&)-&"'-.21'&̂#.HQ-0$&+N72%2*-,:237203+2*3

-3703218! 3%2$&72&($&O72+2M,03,&* 32$%*,YD2,-3%2$&*-37D$3,&*

&(0* 2((,$,2*30*M 2*:,7&*+2*30''8(7,2*M'837203+2*3-8-32+K0-2M

&* 3%2-N2$,(,$-,3D03,&* &(E0327N&''D3,&*"I%,-,-0$%,2:2M K8

$'2:27'8$&+K,*,*1N%8-,$0'! $%2+,$0'! K,&'&1,$0'! 0*M &3%2772O

+2M,03,&* 32$%*,YD2-,* &7M273&0$%,2:2$&+N72%2*-,:272+2M,0O

3,&* &(E0327K&M,2-"I%270N,M M2:2'&N+2*3&(,*MD-3780*M +,*O

,*1%0-'2M 3&0* ,*$720-2,* 3%2N72:0'2*$2&(E0327N&''D3,&*!

E,3% N&''D3,&* -&D7$2-K2$&+,*1,*$720-,*1'8M,:27-20*M $&+N'2P"

S* ',1%3&(3%2,*37,$032*03D72&(3%2N&''D3,&* ,--D2! 3%2$&*:2*O

3,&*0'+(?7+#9 72+2M,03,&* 0NN7&0$% %0-N7&:2* ,*0M2YD032! 2P%,K,O

3,*1-%&73$&+,*1-3%03%0:2K2$&+2,*$720-,*1'82:,M2*3"

S* 3%,-$&*32P3! 3%2$&O72+2M,03,&* 32$%*,YD2! E%,$% ,-$%07O

0$327,J2M K8%,1% 2((,$,2*$8! '&EN&''D3,&*! 2*:,7&*+2*30'N7&32$O

3,&*! 0*M *D+27&D-&3%270M:0*3012-! %0-170MD0''82+2712M 0-

3%2N7,+07872-207$% (&$D-,* 3%2(,2'M &(%20:8+230'N&''D3,&*

37203+2*3"I%,-32$%*,YD2,-*&3&*'82((2$3,:2,* 0MM72--,*1$&+O

N'2P0*M :07,0K'2E0327N&''D3,&* N7&K'2+-! KD30'-&%0-0K7&0M

0NN',$03,&* N7&-N2$3! %,1% N70$3,$0' :0'D2 0*M N7&+&3,&*

N&32*3,0'

#!;$

"

TK!"'2%#3&"'3)'*3#((.3-&"'3

A20:8+230'N&''D3,&* &(E0327-2M,+2*3*&3&*'8M0+012-3%2

2$&'&1,$0'2*:,7&*+2*3KD30'-&N&-2-0-27,&D-3%72033&3%2%20'3%

&(*2,1%K&7,*172-,M2*3-0*M 0*,+0'-">&*-2YD2*3'8! 3%272,-0*

,++2M,03272YD,72+2*33&2*%0*$23%2$&+N72%2*-,:272+2M,03,&*

&(%20:8+230'$&*30+,*03,&* &(E0327-2M,+2*3"I&0MM72--3%,-

N7&K'2+! 3%272'2:0*3M2N073+2*3-0*M &710*,J03,&*-%0:2N7,+07,O

'82+N'&82M 3%72272+2M,03,&* -370321,2-' N%8-,$0'72+2M,03,&*!

$%2+,$0'72+2M,03,&*! 0*M K,&72+2M,03,&*"I%2-2-370321,2-%0:2

8,2'M2M -,1*,(,$0*3&D3$&+2-"]2:273%2'2--! ,3,-,+N2703,:23&0$O

L*&E'2M123%2',+,303,&*-&(3%,-0NN7&0$%"S* ',1%3&(3%20(&72O

+2*3,&*2M $&*-,M2703,&*-! ,3,-72$&++2*M2M 3%033%2N273,*2*3M2O

N073+2*3-0*M 2*327N7,-2-,*32*-,(83%2,72*M20:&7-,* 3%2(&''&E,*1

M&+0,*-"

%,& S3,-72$&++2*M2M 3%03l,\,*N,*1c-3%&D1%3&* 2$&'&1,$0'

$,:,',J03,&* -%&D'M K2(&''&E2M 0-01D,M,*1N7,*$,N'20*M 3%03,*O

M2N3% -&D7$2$&*37&'-370321,2-(&7-2E012M,-$%0712-%&D'M K2,+O

N'2+2*32M"S3,-,+N2703,:23%0372'2:0*31&:27*+2*3M2N073+2*3-

,+N'2+2*37,1&7&D-2*(&7$2+2*3&(3%2'0E! 2*%0*$23%2,7&:27O

-,1%30*M +0*012+2*3&(0''38N2-&(-2E012M,-$%0712! 0*M 1D07O

0*3223%030''-2E012M,-$%07120M%272-3&3%272'2:0*3-30*M07M-"

>&*$D772*3'8! 0$&+N72%2*-,:2+0NN,*1&(721D'03&78K',*M J&*2-

-%&D'M K2$&*MD$32M E,3% 3%2&K52$3,:2&(M2(,*,3,:2'82',+,*03,*1

0*8(&7+&(,''210'2+,--,&*-"

%,,& S3E&D'M K2K2*2(,$,0'(&7'&$0'1&:27*+2*3-3&,+N'2O

+2*30+&72N7&0$3,:230'2*3N&',$8! ,*(&7+2M K872'2:0*3N&',$8!

E,3% 3%20,+&(03370$3,*10*M 7230,*,*101720327*D+K27&(2P$2NO

3,&*0'30'2*3-E%&072M2M,$032M 3&2*:,7&*+2*30'N7&32$3,&*"I%2

&N3,+,J03,&* &(30'2*3-37D$3D72-$0* (0$,',30323%2$&*-37D$3,&* &(

,**&:03,:230'2*3320+-! 3%272K8-3,+D'03,*13%2:,30',38&(-$,2*3,(O

,$0*M 32$%*&'&1,$0',**&:03,&*"

%,,,& S3,-72$&++2*M2M 3%03,*:2-3+2*3,* -$,2*3,(,$72-207$%

-%&D'M K2,*$720-2M 0*M 3%0332$%*&'&1,$0',**&:03,&* -%&D'M K2

N7&+&32M"I%21&:27*+2*3! 2*327N7,-2-! D*,:27-,3,2-0*M 72-207$%

,*-3,3D3,&*-! 0*M &3%2772'2:0*3N073,2--%&D'M 2*%0*$2$&++D*,O

$03,&* 0*M $&''0K&703,&*! 2PN'&,33%2(D''N&32*3,0'&(M,:27-237203O

+2*30*M 72-3&703,&* 32$%*,YD2-! 0*M ,*3217032070*12&(32$%O

*,YD2-(&7170M2M 37203+2*3">&*$D772*3'8! 37203+2*3N'0*--%&D'M

K2(&7+D'032M &* 3%2K0-,-&(3%2M,((27,*1'2:2'-&(N&''D3,&*! E,3%

0:,2E3&2*-D7,*13%2720',J03,&* &(2((,$,2*3! '&EO$&-3! -$,2*3,(,$!

0*M 720-&*0K'22*1,*227,*12((2$3-"

%,:& S* 3%2N7&$2--&(-$,2*3,(,$0*M 32$%*&'&1,$0',**&:0O

3,&*! -$,2*3,(,$72-207$% ,*-3,3D3,&*--%&D'M 1,:2(D''$&*-,M2703,&*

3&3%2(20-,K,',380*M N70$3,$0',38&(3%232$%*,YD2D*M27$&*-,M270O

3,&*"S3,-,+N2703,:23&(0$,',30323%2370*-,3,&* (7&+'0K&703&78N,O

'&3-3DM,2-3&'0712O-$0'2,*MD-37,0',J03,&* &(3%2%20:8+230'N&''DO

3,&* 72+2M,03,&* 32$%*,YD2"I%,-2*30,'-2*-D7,*13%033%2&723,$0'

72-207$% $0* K22((2$3,:2'8370*-(&7+2M ,*3&N70$3,$0'0NN',$03,&*-"

!"#"$"%&"'

#!$ lS\C"A&'M,*1%,1% 3%217203K0**27&(-&$,0',-+E,3% >%,*2-2$%070$327O

,-3,$-0*M -37,:,*1,* D*,38(&73%2$&+N72%2*-,:2$&*-37D$3,&* &(0+&MO

27*,J2M -&$,0',-3$&D*378' R2N&73033%2?;

3%

]03,&*0'>&*172--&(3%2>&+O

+D*,-3C0738&(>%,*0#/$"42,5,*1' C2&N'2c-CDK',-%,*1A&D-2! ?;??"

%,* >%,*2-2&"

#?$ lS]T/]! _Aa94! [S9A[! "#$%&C&''D3,&* 0--2--+2*30*M -&D7$2

0*0'8-,-&(7D70'E03272*:,7&*+2*3,* ]&73% >%,*0#\$">%,*2-2\&D7*0'

&()*:,7&*+2*30')*1,*227,*1! ?;?V! !<%?&' =V= =̀d!"%,* >%,*2-2&"

#=$ Ra]T]! T9a>4! UQ]TU\! "#$%&C&''D3,&* $%070$327,-3,$-0*M 2$&O

'&1,$0'7,-L 0--2--+2*3&(%20:8+230'-,* -2M,+2*3-&(3%2U0*1%D [0L2

(7&+3%2+,MM'2720$%2-&(3%2̂ 0*13J2R,:27#\$">%,*2-2\&D7*0'&()*O

:,7&*+2*30')*1,*227,*1! ?;?=! !G%!?&' =<dF =̀<ZF"%,* >%,*2-2&"

#V$ 6Q]T_! /a_6! A9Q]TmU! "#$%&)*7,$%+2*3-&D7$2-0*M 2$&'&1,O

$0'7,-L 0--2--+2*3&(%20:8+230'-,* -2M,+2*3&(l,*5,0*1R,:27#\$"

T7&D*M U0327! ?;?=! Vd%!&' !!Z !̀?!"%,* >%,*2-2&"

!I&N012V!"

d=RDY,̂ S"#$%&C7&172--,* 3%2I7203+2*3&(A20:8/230'C&''D3,&* &(U0327#2M,+2*3



+2*3&(3&30'(0$3&7N7&MD$3,:,38,* 3%2$&*-37D$3,&* ,*MD-378! ,* &7O

M273&N7&+&323%2M22N2*,*10*M M2:2'&N+2*3&(72-207$%"

!"#"$"%&"'

#!$ >AQ9BU! UQ[B)RQ"I%2+20-D72+2*3&(3&30'(0$3&7N7&MD$3,:,38&(

3%2A&*1B&*1$&*-37D$3,&* ,*MD-378#\$">&*-37D$3,&* /0*012+2*30*M

)$&*&+,$-! !F<<! Z%=&' ?;F ?̀?V"

#?$ )̂T! UQ]T !̂ _AQ]T !̂ "#$%&S+N0$3&(+,170*3E&7L27-&* 3&30'

(0$3&7N7&MD$3,:,38,* >%,*2-2$&*-37D$3,&* ,*MD-378#\$"#D-30,*0K,',38!

?;!F! !!%=&' F?Z"

#=$ >RQU6aR@C! naT[4"/20-D7,*1N7&MD$3,:,38,* 3%2$&*-37D$3,&* ,*O

MD-378#\$"4D,'M,*1R2-207$% .S*(&7+03,&*! ?;;Z! =V%=&' ?;< ?̀!F"

#V$ _AS/! A9QT4! UQ]T#m! "#$%&I&30'(0$3&7N7&MD$3,:,3817&E3% 0$O

$&D*3,*1,* 3%2$&*-37D$3,&* ,*MD-378&(#,*10N&72#\$">&*-37D$3,&* /0*O

012+2*30*M )$&*&+,$-! ?;;=! ?!%G&' G;G G̀!<"

#d$ IQ]U"I&30'(0$3&7N7&MD$3,:,38,* #,*10N&72$&*-37D$3,&*#\$")*1,O

*227,*1! >&*-37D$3,&* 0*M Q7$%,32$3D70'/0*012+2*3! ?;;;! G % ? &'

!dV !̀d<"

#Z$ >AQ]>)[[aRU! [9U"Q721,&*0'0*M N7&:,*$,0'N7&MD$3,:,380*0'8O

-,-&(3%2>%,*2-2#\$"\&D7*0'&(>&*-37D$3,&* )*1,*227,*10*M /0*012O

+2*3! ?;!Z! !V?%!!&' ;d;!Z;!="

#G$ [)) #̂! BS/\\! [))I#"/20-D7,*1N7&MD$3,:,38$%0*12-,* 3%2B&720*

$&*-37D$3,&* +0*012+2*3,*MD-378#\$"B#>)\&D7*0'&(>,:,')*1,*227O

,*1! ?;!Z! ?;%Z&' ?!dV ?̀!Z!"

#<$ A9l>! [S9>[")*2718N7&MD$3,:,380*M 3&30'O(0$3&7N7&MD$3,:,38,* 3%2

QD-370',0* $&*-37D$3,&* ,*MD-378#\$"Q7$%,32$3D70'#$,2*$2R2:,2E!

?;!Z! dF%d&' V=? V̀VV"

#F$ AaRIQS/! >Q/Q]AaQ#! \aA])# \! "#$%&C27(&7+0*$2372*M-,*

3%2$&*-37D$3,&* ,*MD-378E&7'ME,M2' Q* &:27:,2E&(3%23D7* &(3%2$2*3DO

78#\$"\&D7*0'&(C7&MD$3,:,38Q*0'8-,-! ?;!=! =F%!&' <F F̀F"

#!;$ ]QnQRQI]Q@! \Q̂ QUQR@Q])QBU"I&30'(0$3&7N7&MD$3,:,38,*

3%2KD,'M,*1$&*-37D$3,&* ,*MD-378,* #7,[0*L0#\$")*1,*227' \&D7*0'&(

3%2S*-3,3D3,&* &()*1,*227-! #7,[0*L0! ?;;G! V;%!&' Z="

#!!$ >A)] \̂"R2-207$% &* 3%232+N&70'0*M -N03,0'2:&'D3,&* 0*M M7,:,*1

(0$3&7-&(1722* 3&30'(0$3&7N7&MD$3,:,38,* 3%2$&*-37D$3,&* ,*MD-378' )+O

N,7,$0'0*0'8-,-K0-2M &* 3%2̂ 0*13J2R,:27)$&*&+,$42'3(7&+?;;< 3&

?;!G#\$"SaC>&*(272*$2#27,2-' )073% 0*M )*:,7&*+2*30'#$,2*$2!

?;?;! d?Z%!&' ;!?;!;"

#!?$ SC>>"/,3,103,&*! $&*37,KD3,&* &(E&7L,*117&DN SSS3&3%2I%,7M Q--2--O

+2*3R2N&73&(3%2S*3271&:27*+2*30'C0*2'&* >',+032>%0*12%SC>>&

#/$">0+K7,M12' >0+K7,M129*,:27-,38C72--! ?;!!"

#!=$ A9l! [S9>")*2718N7&MD$3,:,380*M 3&30'O(0$3&7N7&MD$3,:,38,* 3%2

QD-370',0* $&*-37D$3,&* ,*MD-378#\$"Q7$%,32$3D70'#$,2*$2R2:,2E!

?;!Z! dF%d&' V=? V̀VV"

#!V$ lSQ]TC>! lS) l̂! [S_̂"TI6C0*M ,*('D2*$,*1(0$3&7-&($&*-37D$O

3,&* ,*MD-378(7&+ '&E$07K&* N27-N2$3,:2#\$"\&D7*0'&(S*MD-37,0'

I2$%*&'&1,$0')$&*&+,$-! ?;!F! =<%<&'dG Z̀="%,* >%,*2-2&"

#!d$ _AQ]T\l! \S]Ul! [SA! "#$%&/20-D7,*13%2M8*0+,$1722* 3&30'

(0$3&7N7&MD$3,:,38&(>%,*0c-$&*-37D$3,&* ,*MD-378#\$"\&D7*0'&()*1,O

*227,*1/0*012+2*3! ?;?;! =V%!&' ! Z̀"%,* >%,*2-2&"

#!Z$ A9Q\]! UQ]T "̂T722* 3&30'(0$3&7N7&MD$3,:,380*0'8-,-(&7>%,*0c-

$&*-37D$3,&* ,*MD-378O40-2M &* N0*2'M030(7&+=; N7&:,*$2-#\$"/03%2O

+03,$-,* C70$3,$20*M I%2&78! ?;?;! d; %!=&' ?FG =̀;d"%,* >%,O

*2-2&"
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