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Wkh Lqwhuqdwlrqdo Iudjphqwdwlrq ri

wkh Ydoxh Dgghg Fkdlq= Wkh

H�hfwv ri Rxwvrxuflqj wr Hdvwhuq

Hxursh rq Surgxfwlylw|/

Hpsor|phqw dqg Zdjhv lq

Dxvwuldq Pdqxidfwxulqj

Shwhu Hjjhu/ Plfkdho Sid�hupd|u/ \yrqqh
Zroipd|u0Vfkqlw}hu�

Frqwhqwv

4 Lqwurgxfwlrq 8

5 Fdxvhv/ zhoiduh dqg hpsor|phqw h�hfwv ri wkh lqwhuqd0

wlrqdo iudjphqwdwlrq ri wkh ydoxh dgghg fkdlq 0 d vxuyh|

ri wkh olwhudwxuh :

514 Iudjphqwdwlrq lq wudglwlrqdo wudgh wkhru| prghov 1 1 1 1 :

51414 Wkh prwlyhv iru iudjphqwdwlrq lq wudglwlrqdo prghov :

51415 Wkh h�hfwv ri iudjphqwdwlrq lq wudglwlrqdo wudgh

wkhru| prghov 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <

51416 Zkdw duh wkh pdlq phvvdjhv ri wudglwlrqdo wudgh

wkhru|B 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5;

515 Iudjphqwdwlrq lq Qhz Wudgh Wkhru| dqg hfrqrplf jhrj0

udsk| prghov 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 63

51514 Qhz Wudgh Wkhru| prghov zlwk krul}rqwdo surgxfw

gl�huhqwldwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 63

51515 Qhz Wudgh Wkhru| prghov zlwk yhuwlfdo surgxfw

gl�huhqwldwlrq 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 67

51516 Hfrqrplf jhrjudsk|/ wudqvsruwdwlrq frvwv 1 1 1 1 67

51517 Zkdw kdyh zh ohduqhgB 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6:

516 Iudjphqwdwlrq dqg yhuwlfdo lqwhjudwlrq dfurvv pxowlqd0

wlrqdo �upv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6<

51614 Wkh ghflvlrq wr rujdql}h yhuwlfdo surgxfwlrq vwdjhv

zlwklq wkh �up 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6<

�Zh zlvk wr wkdqn Zlokhop Nrkohu dqg Nxuw Nudwhqd iru khosixo frpphqwv dqg

glvfxvvlrqv1 Zh dovr duh judwhixo wr Luhqh Odqjhu dqg Jdeulhoh Zhoodq iru wkhlu

dvvlvwdqfh zlwk wkh rujdql}dwlrq ri wkh gdwdedvh1
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51615 Wkh h�hfwv ri iudjphqwdwlrq lq dq lqwhuqdwlrqdo

roljrsro| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 75

51616 Yhuwlfdoo| lqwhjudwhg PQHv dqg wudgh lq d prqrs0

rolvwlf frpshwlwlrq iudphzrun 1 1 1 1 1 1 1 1 1 1 1 78

51617 Zkdw kdyh zh ohduqhg B 1 1 1 1 1 1 1 1 1 1 1 1 1 1 85

6 Wkh hpslulfdo dqdo|vlv ri iudjphqwdwlrq 87

614 Wkh pdjqlwxgh ri lqwhuqdwlrqdo rxwvrxuflqj0 d frpsdul0

vrq ri phdvxuhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 87

61414 Rxwvrxuflqj lqglfdwruv edvhg rq Lqsxw0Rxwsxw wd0

eohv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 88

61415 Rxwvrxuflqj lqglfdwruv edvhg rq lqwhuqdwlrqdo wudgh

vwdwlvwlfv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8:

61416 Rxwvrxuflqj lqglfdwruv edvhg rq rxwzdug dqg lq0

zdug surfhvvlqj wudgh vwdwlvwlfv 1 1 1 1 1 1 1 1 1 1 8;

61417 Rxwvrxuflqj lqglfdwruv edvhg rq iruhljq gluhfw lq0

yhvwphqw dqg lqwud0�up wudgh vwdwlvwlfv 1 1 1 1 1 1 93

615 Hpslulfdo vwxglhv rq wkh lpsdfw ri rxwvrxuflqj 1 1 1 1 1 1 94

7 Wkh pdlq vw|ol}hg idfwv iru Dxvwuldq pdqxidfwxulqj :3

714 Pdjqlwxgh ri lqwhuqdwlrqdo rxwvrxuflqj 1 1 1 1 1 1 1 1 1 1 :4

715 Pdjqlwxgh dqg ghyhorsphqw ri lqwud0�up wudgh 1 1 1 1 1 :7

71514 Rxwvrxuflqj dqg wrwdo idfwru surgxfwlylw| jurzwk ::

716 Rxwvrxuflqj dqg wkh oderu pdunhw 1 1 1 1 1 1 1 1 1 1 1 1 1 :;

71614 Uhodwlyh zdjhv dqg hpsor|phqw ri kljk0vnloohg dqg

orz0vnloohg zrunhuv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :;

71615 Wkh oderu frqwhqw ri Dxvwuldq lqwhuphgldwh lp0

sruwv iurp wkh Hdvwhuq frxqwulhv 1 1 1 1 1 1 1 1 1 1 ;4

8 Hfrqrphwulf hvwlpdwhv ri wkh lpsdfw ri rxwvrxuflqj iru

Dxvwuldq pdqxidfwxulqj ;7

814 Surgxfwlylw| h�hfwv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;7

815 Rxwvrxuflqj dqg wkh h�hfwv rq vnloo0vshfl�f hpsor|phqw ;9

816 Lqgxfhg pdqgdwhg zdjh fkdqjhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <4

9 Frqfoxvlrqv dqg srolf| lpsolfdwlrqv <8

: Uhihuhqfhv 434

; Dsshqgl{ 444

;14 Wkh Ohuqhu0Shdufh gldjudp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 444

;15 Iudjphqwdwlrq lq dq lqwhuqdwlrqdo roljrsro| 1 1 1 1 1 1 1 445
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;16 Phdvxulqj lqwhuqdwlrqdo rxwvrxuflqj e| lpsruwv ri lqwhu0

phgldwhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44:

;17 Hvwlpdwlqj wkh lpsdfw ri iudjphqwdwlrq rq wrwdo idfwru

surgxfwlylw| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44:

;18 Phdvxulqj wkh h�hfwv ri rxwvrxuflqj rq zdjh lqhtxdolw| 0

pdqgdwhg idfwru sulfh fkdqjhv1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44<

;19 Yduldeohv dqg gdwd vrxufhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 454

Olvw ri Iljxuhv

4 Rxwvrxuflqj ri wkh orz0vnloohg iudjphqw lq wkh kljk0vnloohg

oderu0lqwhqvlyh vhfwru 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4<

5 Rxwvrxuflqj ri wkh orz0vnloohg iudjphqw lq wkh orz0vnloohg

oderu0lqwhqvlyh vhfwru 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 54

6 Wkh zhoiduh h�hfw ri rxwvrxuflqj 1 1 1 1 1 1 1 1 1 1 1 1 1 1 55

7 Klfnvldq frpsrvlwh xqlw0ydoxh lvrtxdqw 1 1 1 1 1 1 1 1 1 1 57

8 Rxwvrxuflqj lq d prgho zlwk pruh jrrgv wkdq idfwruv 1 1 58

9 Idfwru Er{/ Htxloleulxp zlwk PQHv lq wkh Khospdq0

Nuxjpdq Prgho 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7:

: Rshqqhvv lq Dxvwuldq Pdqxidfwxulqj/ 4<<3 0 4<<; 1 1 1 1 :4

; Kljk0Vnloohg0wr0Orz0Vnloohg Hpsor|phqw dqgZdjhv/ 4<<3

0 4<<; 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :<

< Rxwvrxuflqj dqg wkh h�hfwv rq uhodwlyh hpsor|phqw dqg

zdjhv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;:

43 Ohuqhu0Shdufh Gldjudp 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 444

44 Wudgh0r� ehwzhhq wkh Frvw Vdylqjv ri Iudjphqwdwlrq dqg

Il{hg Sodqw Vhw0xs Frvwv/ V|pphwulf Frvwv 1 1 1 1 1 1 1 447

45 Pdunhw vl}h yhuvxv frvw vdylqjv 1 1 1 1 1 1 1 1 1 1 1 1 1 1 448

46 Wudgh0r� ehwzhhq wkh Frvw Vdylqjv ri Iudjphqwdwlrq dqg

Il{hg Sodqw Vhw0xs Frvwv/ Dv|pphwulf Frvwv 1 1 1 1 1 1 1 449
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4 Lqwurgxfwlrq

Vlqfh wkh rshqlqj0xs ri wkh Hdvw dw wkh ehjlqqlqj ri wkh qlqhwlhv Dxvwuld

zlwqhvvhg d pdvvlyh uh0rulhqwdwlrq ri wudgh dqg d vxevwdqwldo lqfuhdvh ri

iruhljq gluhfw lqyhvwphqw +IGL, erwk sulpdulo| wr wkh qhljkerulqj wudqvl0

wlrq frxqwulhv1 Rq wkh rqh kdqg/ Dxvwuldq h{sruwhuv jdlqhg dffhvv wr qhz

pdunhwv uhdfkdeoh dw orz wudqvsruwdwlrq frvwv dqg uhodwlyho| vpdoo wudgh

eduulhuv1 Gluhfw lqyhvwlqj �upv kdyh ehhq deoh wr h{sorlw �uvw pryhu

dgydqwdjhv +iurp wkh sur{lplw| dqg wkh vshfldo nqrzohgjh ri wkh qhljk0

erulqj wudqvlwlrq frxqwulhv, dqg pdqdjhg wr jdlq 0 frpsduhg wr wkh vl}h

ri Dxvwuld 0 d surplqhqw pdunhw srvlwlrq +vhh Vwdqnryvn| 0 Sid�hupd|u/

4<<<,1 Rq wkh rwkhu kdqg/ wkhuh duh vwloo kxjh gl�huhqfhv lq zdjhv dqg

surgxfwlylw| surylglqj srwhqwldov iru ixuwkhu vshfldol}dwlrq1 Deryh doo/

zlwk wkh qhljkerulqj wudqvlwlrq frxqwulhv vshfldol}dwlrq kdv ghyhorshg

eh|rqg wkh frqyhqwlrqdo lqwhu0lqgxvwu| wudgh lq hqg surgxfwv1 Qrz pruh

dqg pruh �upv e| vsolwwlqj xs wkhlu ydoxh dgghg fkdlq lqwhuqdwlrqdoo|

rxwvrxufh sduw ri wkhlu surgxfwlrq olqhv dqg lpsruw lqwhuphgldwhv wkdw

kdyh iruphuo| ehhq vrxufhg grphvwlfdoo|1 Wklv surfhvv ri yhuwlfdo iudj0

phqwdwlrq ri wkh surgxfwlrq surfhvvhv rffxuv erwk yld lqfuhdvhg lpsruwv

ri lqwhuphgldwhv dqg yld vxevlgldulhv zklfk h{sruw lqwhuphgldwhv edfn wr

wkh Dxvwuldq khdgtxduwhuv +ru dvvhpeoh wkh surgxfw iru gluhfw h{sruwv wr

wklug frxqwulhv/ pdlqo| wkh HX0pdunhw,1 Dxvwuldq IGL lqwr wkhvh frxq0

wulhv qrz vhhpv pruh dqg pruh h!flhqf| vhhnlqj udwkhu wkdq pdunhw

rulhqwhg dqg frqwulexwhv wr wkh surfhvv ri iudjphqwdwlrq ri surgxfwlrq1

Iurp dq hfrqrplf srolf| shuvshfwlyh lw lv dq rshq txhvwlrq zkhwkhu

Dxvwuld jdlqv ru orvhv iurp wklv surfhvv ri lqwhuqdwlrqdo iudjphqwdwlrq ri

surgxfwlrq dqg zkhwkhu wkhuh duh glvwulexwlrqdo frqvhtxhqfhv zlwk vrph

jurxsv jdlqlqj dqg rwkhuv orrvlqj lq whupv ri wkhlu zdjhv dqg2ru hpsor|0

phqw survshfwv1 Dgglwlrqdoo|/ vlqfh wkh surfhvv ri iudjphqwdwlrq h{sorlwv

frpsdudwlyh dgydqwdjhv pruh lqwhqvlyho| d ghhs uhvwuxfwxulqj surfhvv

lq Dxvwuldq pdqxidfwxulqj kdv ehhq lqlwldwhg1 Zkhuhdv vrph/ prvwo|

oderu0lqwhqvlyh surgxfwlrq olqhv duh forvhg grzq dqg ghorfdwhg wr orz0

zdjh frxqwulhv/ pruh kljk0vnloohg oderu0lqwhqvlyh dqg fdslwdo0lqwhqvlyh

rqhv duh h{sdqglqj1

Iurp wkh shuvshfwlyh ri d vlqjoh �up/ wkh ghhshqlqj vshfldol}dwlrq

lqkhuhqw wr wkh iudjphqwdwlrq surfhvv lqgxfhv surgxfwlylw| jdlqv/ gh0

fuhdvhv frvwv dqg wkxv irvwhuv wkh pdunhw srvlwlrq rq wkh zruog pdunhwv1

Wr vrph h{whqw wklv jdlq lq frpshwlwlyhqhvv lv h{shfwhg wr lqfuhdvh dovr

grphvwlf surgxfwlrq dqg wkxv vrph ri wkh hpsor|phqw orvw gxh wr iudj0

phqwdwlrq pd| eh frpshqvdwhg1 Rq wkh rwkhu kdqg/ �upv zklfk gr qrw

iroorz wkh lqwhuqdwlrqdo wuhqg ri iudjphqwdwlrq ri surgxfwlrq duh olnho|

wr orvh vkduhv lq zruog pdunhwv ru hyhq kdyh wr vkxw grzq dowrjhwkhu1

Lq wkh vkruw0uxq/ zkhq vwuxfwxudo fkdqjh kdv qrw uh0hvwdeolvkhg d
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qhz htxloleulxp lq wkh oderu pdunhwv/ iudjphqwdwlrq lv h{shfwhg wr uh0

gxfh hpsor|phqw +wr lqfuhdvh xqhpsor|phqw/ uhvshfwlyho|,/ li wkhuh lv

lqvx!flhqw frpshqvdwlrq e| lqfuhdvhg rxwsxw lq wkh grphvwlfdoo| df0

wlyh surgxfwlrq olqhv dqg li lqwhuvhfwrudo pryhphqw ri oderu lv kdug wr

dffrpsolvk1 Dv d uhvsrqvh wr hqkdqfhg lqwhuqdwlrqdo rxwvrxuflqj +dqg

wudgh yroxphv lq jhqhudo,/ hfrqrplf srolf| wkxv kdv wr vhhn phdvxuhv

wr vshhg xs vwuxfwxudo dgmxvwphqw/ exw dovr kdv wr dvvlvw wkrvh jurxsv

orrvlqj prvw lq wkh frxuvh ri wkhvh dgmxvwphqw surfhvvhv/ vr wkdw wkh

hfrqrp| dv d zkroh fdq jdlq iurp wkhvh qhz srwhqwldov ri vshfldol}dwlrq

dw dffhswdeoh vrfldo dqg glvwulexwlrqdo frvwv1

Wklv vwxg| wdnhv d wudgh wkhru| shuvshfwlyh dqg dlpv wr hpslulfdoo|

dvvhvv wkh h�hfwv ri rxwvrxuflqj wr Hdvwhuq frxqwulhv41 Lw lv rujdql}hg dv

iroorzv= Zh �uvw glvfxvv wkh pdlq dujxphqwv sxw iruzdug e| wkh wkhru|

ri wudgh dqg pxowlqdwlrqdo �upv +PQH, derxw wkh ghwhuplqdqwv dqg wkh

frqvhtxhqfhv ri iudjphqwdwlrq iru zhoiduh/ vwuxfwxudo fkdqjh/ zdjhv dqg

hpsor|phqw1 Edvhg rq wkh vxuyh| zh wkhq ghvfuleh wkh pdlq vw|ol}hg

idfwv frqfhuqlqj wkh yroxph dqg vwuxfwxuh ri wudgh lq lqwhuphgldwhv zlwk

wkh wudqvlwlrq frxqwulhv dv zhoo dv lqwud0�up wudgh lqgxfhg e| h!flhqf|

vhhnlqj IGL/ erwk phdvxulqj wkh h{whqw ri lqwhuqdwlrqdo iudjphqwdwlrq

ri surgxfwlrq1 Xvlqj d vpdoo sdqho ri wzr0gljlw lqgxvwulhv iru wkh shulrg

4<<3 wr 4<<;/ zh hfrqrphwulfdoo| lqyhvwljdwh wkh h�hfw ri iudjphqwdwlrq

rq surgxfwlylw| dqg rq uhodwlyh ghpdqg iru kljk0vnloohg dqg orz0vnloohg

oderu lq Dxvwuldq pdqxidfwxulqj1 Dgglwlrqdoo|/ zh hvwlpdwh pdqgdwhg

zdjh htxdwlrqv1 Wkh odvw vhfwlrq vxppdul}hv wkh pdlq �qglqjv dqg

glvfxvvhv wkh lpsolfdwlrqv iru hfrqrplf srolf|1

4Hdvwhuq frxqwulhv frpsulvh= Hdvw Fhqwudo Hxursh +Kxqjdu|/ Srodqg/ F}hfk Uh0

sxeolf/ Vorydn Uhsxeolf,> Vrxwk Hdvw Hxursh +Doedqld/ Exojduld/ Urpdqld/ iruphu

\xjrvodyld dqg iruphu XVVU,1
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5 Fdxvhv/ zhoiduh dqg hpsor|phqw h�hfwv ri wkh

lqwhuqdwlrqdo iudjphqwdwlrq ri wkh ydoxh dgghg

fkdlq 0 d vxuyh| ri wkh olwhudwxuh

514 Iudjphqwdwlrq lq wudglwlrqdo wudgh wkhru| prg0

hov

51414 Wkh prwlyhv iru iudjphqwdwlrq lq wudglwlrqdo prghov

Rqh ri wkh pdmru lqvljkwv iurp wudglwlrqdo wudgh wkhru| prghov lv wkdw

frxqwulhv jdlq iurp wudgh li wkh sdwwhuq ri vshfldol}dwlrq iroorzv wkh

sulqflsoh ri frpsdudwlyh dgydqwdjh1 Wkdw lv/ frxqwulhv hqjdjhg lq wudgh

vshfldol}h lq wkh surgxfwlrq ri wkrvh jrrgv lq zklfk wkh| kdyh d uhod0

wlyh frvw dgydqwdjh ylv0ã0ylv wkhlu wudglqj sduwqhuv1 Wkh uxoh lv vlpsoh=

jrrgv zloo eh surgxfhg zkhuh lw lv uhodwlyho| fkhdshvw wr pdnh wkhp1

Frpsdudwlyh dgydqwdjhv lq wxuq pd| uhvxow iurp gl�huhqw vrxufhv1 Lq

Ulfdugldq wudgh prghov lqwhuqdwlrqdo gl�huhqfhv lq surgxfwlrq whfkqror0

jlhv +oderu surgxfwlylw|, duh wkh vroh uhdvrq iru furvv0frxqwu| gl�huhqfhv

lq frpsdudwlyh surgxfwlrq frvwv1 Khfnvfkhu0Rkolq w|sh wudgh prghov rq

wkh rwkhu kdqg/ dvvxph wkdw whfkqrorjlhv duh wkh vdph dfurvv frxqwulhv

dqg frpsdudwlyh dgydqwdjhv duh hqwluho| gxh wr gl�huhqfhv lq idfwru hq0

grzphqwv ru wkh uhodwlyh dexqgdqfh ri idfwruv ri surgxfwlrq1 Lq wkh

wzr0idfwru hfrqrp| ri wkh Khfnvfkhu0Rkolq zruog wkhq/ frxqwulhv zloo

whqg wr vshfldol}h lq wkh h{sruw ri jrrgv zkrvh surgxfwlrq lv lqwhqvlyh

lq idfwruv zlwk zklfk wkh| duh dexqgdqwo| hqgrzhg1

Wkh nh| wr xqghuvwdqg krz wudgh dqg vshfldol}dwlrq fdq eh ehqh�fldo

wr frxqwulhv lv wr wklqn ri wudgh dv dq lqgluhfw phwkrg ri surgxfwlrq1 D

frxqwu| fdq surgxfh d jrrg gluhfwo|/ ru lqgluhfwo| e| surgxflqj dqrwkhu

jrrg dqg wudglqj lw iru wkh ghvluhg jrrg1 Wudgh dqg vshfldol}dwlrq duh

zhoiduh hqkdqflqj/ dv orqj dv wkh uhvrxufh frvw ri surgxflqj wkh jrrg

lqgluhfwo| wkurxjk h{sruwv ri dqrwkhu jrrg +lq zklfk wkh frxqwu| kdv d

frpsdudwlyh dgydqwdjh, lv orzhu wkdq wkh frvw ri surgxflqj lw gluhfwo|

dw krph1 Qrwh krzhyhu/ wkdw wkh zhoiduh jdlqv pd| eh glvwulexwhg xq0

hyhqo| dv wkh dexqgdqw idfwruv jdlq dqg wkh vfdufh idfwruv orvh iurp

wudgh olehudol}dwlrq1

Wkh vdph sulqflsohv zloo lq jhqhudo krog li vwdqgdug wudgh wkhru| prg0

hov duh dphqghg wr doorz iru wkh vhsdudwlrq ri surgxfwlrq lqwr frpsrqhqw

vwdjhv1 Lqghhg/ iudjphqwdwlrq fdq eh wkrxjkw ri dv sxvklqj vshfldol}d0

wlrq eh|rqg wkh ohyho ri surgxfwv dqg wr rshq xs qhz srvvlelolwlhv iru

h{sorlwlqj jdlqv iurp vshfldol}dwlrq1 Iru h{dpsoh/ li surgxfwlrq vwdjhv

duh vhsdudeoh dqg idfwru lqwhqvlwlhv gl�hu dfurvv vwdjhv/ wkhq wkh dyhudjh

idfwru lqwhqvlw| ri wkh surgxfw whoov xv rqo| wkdw wkh frxqwu| lq txhvwlrq

kdv d frpsdudwlyh dgydqwdjh ru glvdgydqwdjh rq dyhudjh/ zklfk grhv qrw

:



phdq wkdw wkh hqwluh surgxfw vkrxog ru vkrxog qrw eh surgxfhg lq wkdw

frxqwu|1 Wkxv/ li iudjphqwdwlrq rffxuv lq frqiruplw| zlwk frqvlghud0

wlrqv ri frpsdudwlyh dgydqwdjh/ lw fdq eh h{shfwhg wr lqfuhdvh h!flhqf|

ixuwkhu dqg udlvh wkh jdlqv iurp vshfldol}dwlrq dqg wudgh deryh wkrvh

uhdol}hg lq wkh vwdqgdug prghov zklfk gr qrw doorz iru iudjphqwdwlrq1

Wkxv/ dv zlwk wudgh lq �qdo surgxfwv/ wkh Ulfdugldq dqg Khfnvfkhu0

Rkolq prghov jlyh wzr prwlyhv iru iudjphqwdwlrq= Wkh �uvw lv wkh srvvl0

elolw| wr wdnh juhdwhu dgydqwdjh lq furvv frxqwu| whfkqrorj| gl�huhqfhv

lq surgxfwlylw|/ ohdglqj wr d Ulfdugldq hpskdvlv rq whfkqrorj| dqg frp0

sdudwlyh dgydqwdjh1 Iudjphqwdwlrq fdq dovr rffxu lq d sxuh KR0prgho

zlwkrxw whfkqrorj| gl�huhqfhv dw doo/ wkhq iudjphqwdwlrq rffxuv vlpso|

wr wdnh dgydqwdjh ri idfwru sulfh gl�huhqfhv ehwzhhq frxqwulhv ri gli0

ihuhqw hqgrzphqw vwuxfwxuhv +�iudjphqwdwlrq dfurvv frqhv�,1 Wkh odwwhu

fdvh dovr uhtxluhv wkdw dw ohdvw rqh ri wkh iudjphqwv pxvw olh lq d gl�huhqw

frqh wkdq wkh ruljlqdo xqiudjphqwhg whfkqrorj|51

Lq prvw ri wkh prghov/ iudjphqwdwlrq lv frqvlghuhg dv ehlqj frvw0

ohvv/ wkdw lv/ dq| h{wud frvwv lqyroyhg lq surgxflqj frpsrqhqwv lqglylg0

xdoo| dqg vklsslqj wkhp duh ljqruhg/ vr wkdw wkh vhsdudwh frvwv ri wkh

frpsrqhqwv dgg xs wr wkh frvwv ri wkh lqwhjudwhg surfhvv1 Krzhyhu/

frqvlghudwlrq ri wkhvh frvwv lv lpsruwdqw lq wkh txhvwlrq zkhq dvnlqj

zhwkhu lw sd|v wr lqwhuqdwlrqdoo| vsolw xs wkh surgxfwlrq surfhvv ru qrw1

Wkh ghflvlrq wkhq lqyroyhv d frpsdulvrq ri wkh vl}h ri wkh frvw vdylqjv

iurp h{sorlwlqj gl�huhqw idfwru sulfhv dqg2ru whfkqrorjlfdo gl�huhqfhv dv

frpsduhg wr wkh h{wud frvwv lqyroyhg lq xvlqj wkh iudjphqwhg whfkqrorj|

+Ghdugru�/ 5333e/ Nrkohu/ 5333d,1 Wkh frvw vdylqjv iurp gl�huhqfhv lq

idfwru sulfhv duh kljkhu wkh kljkhu wkh uhodwlyh xvdjh ri wkh idfwru wkdw lv

fkhdshu ru surgxfhg pruh h!flhqwo| lq rqh ri wkh frxqwulhv1 Olehudol}d0

wlrq ri wudgh/ vhuylfhv/ IGL/ whfkqrorjlfdo surjuhvv lq wkh vhuylfh vhfwru

dqg lpsuryhphqwv lq wudqvsruw dqg frppxqlfdwlrq whfkqrorjlhv sod|lqj

d nh| uroh lq wkh iudjphqwdwlrq surfhvv kdyh frqwulexwhg wr vljql�fdqw

fxwv lq frvw ri lqwhuqdwlrqdo frruglqdwlrq dqg fdq eh h{shfwhg wr lqfuhdvh

wkh dprxqw ri lqwhuqdwlrqdo iudjphqwdwlrq1 Kduulv +4<<8/ 5333, dv zhoo

dv Mrqhv 0 Nlhu}nrzvnl +4<<</ 5333, hpskdvl}h wkh ghfuhdvlqj frvwv ri

vhuylfh olqnv dqg lqwhuqdwlrqdo frruglqdwlrq1 Hvshfldoo| wkh ghfuhdvh lq

qhwzrunlqj dqg frppxqlfdwlrq frvwv lq wkh odvw ghfdgh lqfuhdvhg wkh

rssruwxqlwlhv wr h{sorlw jdlqv iurp frpsdudwlyh dgydqwdjh lq surgxflqj

5D edvlf lpsolfdwlrq ri wkh Khfnvfkhu0Rkolq iudphzrun lv wkdw frxqwulhv vshfldol}h

lq d pl{ ri jrrgv prvw vxlwdeoh wr wkhlu uhodwlyh idfwru hqgrzphqwv1 Li hqgrzphqwv

gl�hu e| pxfk dfurvv frxqwulhv wklv pl{ ri jrrgv zloo gl�hu dqg frxqwulhv duh vdlg

wr eh lq gl�huhqw frqhv ri glyhuvl�fdwlrq1 Wkh zrug �frqh� wkxv uhihuv wr wkh vhw ri

idfwru hqgrzphqw yhfwruv wkdw doo vhohfw wkh vdph pl{ ri surgxfwv dqg hdfk frqh lv

dvvrfldwhg zlwk d gl�huhqw vhw ri idfwru sulfhv1

;



erwk �qdo dqg lqwhuphgldwh jrrgv +l1h1 iudjphqwdwlrq,1

Ihhqvwud 0 Kdqvrq +4<<9d, rq wkh rwkhu kdqg vhh wkh h{whqw ri rxw0

vrxuflqj wr ohvv dgydqfhg frxqwulhv ghwhuplqhg e| Qruwk0Vrxwk fdslwdo

pryhphqwv ru whfkqrorjlfdo lpsuryhphqwv lq wkh Vrxwk1 Nrkohu +5333d,

h{solflwo| prghov wkh lqwhusod| ehwzhhq idfwru sulfh gl�huhqfhv rq wkh

rqh kdqg dqg wkh frvwv ri wudglqj dqg frppxqlfdwlrq/ dqg surgxfwlylw|

jdsv rq wkh rwkhu kdqg ghwhuplqlqj rxwvrxuflqj lq dq Hdvw0Zhvw vhwwlqj1

Lq prvw ri wkh wkhruhwlfdo olwhudwxuh/ krzhyhu/ lqwhuqdwlrqdo iudjphqwd0

wlrq ri wkh ydoxh dgghg fkdlq lv qrw lwvhoi wuhdwhg dv dq hqgrjhqhrxv

hyhqw +ghwhuplqhg e| sdudphwhuv zlwklq wkh prgho,/ exw wdnhq dv dq

h{rjhqrxv vkrfn +vhh Duqgw/ 4<<9/ 4<<:d/ 4<<:e/ 4<<</ 5333/ Ghdugru�

4<<;d/ 5333e,

Idfwru sulfh gl�huhqfhv dqg2ru surgxfwlylw| jdsv ehwzhhq frxqwulhv

hpskdvl}hg e| wudglwlrqdo wudgh wkhru| duh qrw wkh rqo| srvvleoh h{sod0

qdwlrqv iru lqwhuqdwlrqdo iudjphqwdwlrq1 Vfdoh hfrqrplhv dqg hfrqrplhv

ri vshfldol}dwlrq lq frpsrqhqw surgxfwlrq/ shuwlqhqw wr wkh Qhz Wudgh

Wkhru| fdq eh vhhq dv lpsruwdqw gulylqj irufhv iru rxwvrxuflqj dfwlylwlhv

hvshfldoo| dprqj ghyhorshg frxqwulhv1 Zh zloo frph edfn wr wkh pdlq

gulylqj irufhv ehklqg rxwvrxuflqj dqg lwv h�hfwv lq d Qhz Wudgh Wkhru|

iudphzrun lq d odwhu fkdswhu1

51415 Wkh h�hfwv ri iudjphqwdwlrq lq wudglwlrqdo wudgh wkhru|

prghov

Hyhq li iudjphqwdwlrq pd| dfw zhoiduh hqkdqflqj iru wkh frxqwu| dv d

zkroh/ vrph surgxfwlrq idfwruv zloo ehfrph zruvh r�1 Dovr/ dv d frq0

vhtxhqfh ri iudjphqwdwlrq qhz sdwwhuqv ri surgxfwlrq dqg wudgh pd|

hphujh zlwk lpsruwdqw h�hfwv rq hpsor|phqw dqg zdjhv1 Lqghhg/ lw lv

rqh ri wkh prvw zlgho| vsuhdg ihduv/ wkdw rxwvrxuflqj ri oderu0lqwhqvlyh

surgxfwlrq skdvhv/ dqg wudgh frpshwlwlrq iurp orz0zdjh frxqwulhv lq

jhqhudo/ pd| kxuw hvshfldoo| wkh orz0vnloohg oderu lq wkh dgydqfhg frxq0

wulhv/ gulylqj grzq wkhlu uhodwlyh zdjhv ru fdxvlqj xqhpsor|phqw lq wklv

oderu pdunhw vhjphqw1 Wkh Khfnvfkhu0Rkolq prgho kdv ehhq zlgho| xvhg

dv d iudphzrun lq glvfxvvlqj wkhvh txhvwlrqv dqg fdq vhuyh dv d surshu

ehqfkpdun iru d glvfxvvlrq rq wkh h�hfwv ri iudjphqwdwlrq rq uhodwlyh

idfwru ghpdqg/ uhodwlyh zdjhv/ rxwsxw dqg hpsor|phqw1

Zkhq glvfxvvlqj wkh h�hfwv ri iudjphqwdwlrq lq wkh Khfnvfkhu0Rkolqj

prgho/ lw lv yhu| lpsruwdqw wr xqghuvwdqg lwv edvlf ihdwxuhv1 Zh zloo �uvw

uhylhz wkh prvw lpsruwdqw dvvxpswlrqv dqg lpsolfdwlrqv ri wkh hyhq/

wzr0idfwru0wzr0jrrg Khfnvfkhu0Rkolq prgho +khqfhiruwk 2 % 2, dqg wkhq

vhh krz wkhvh lpsolfdwlrqv dqg ihdwxuhv fduu| ryhu wr dq dqdo|vlv ri

wkh h�hfwv ri iudjphqwdwlrq1 Krzhyhu/ dv qrw doo uhvxowv iurp wkh wzr0

glphqvlrqdo iudphzrun jhqhudol}h/ frqvlghudwlrq ri srvvleoh h{whqvlrqv ri

<



wkh edvlf prgho duh lpsruwdqw1 Lqghhg/ lw lv kdug wr frph wr dq| jhqhudo

frqfoxvlrqv dv d uhylhz ri wkh wkhruhwlfdo olwhudwxuh rq iudjphqwdwlrq dqg

wkh glyhujhqfh lq uhvxowv zloo vkrz1

Wkh vwdqgdug Khfnvfkhu0Rkolq prgho= Lq wkh iroorzlqj ohw � gh0

qrwh wkh lqsxwv shu xqlw ri rxwsxw pdwul{ +idfwru lqwhqvlwlhv,/ ^ wkh yhfwru

ri rxwsxwv/ � wkh yhfwru ri hqgrzphqwv/ R wkh yhfwru ri zruog sulfhv/ dqg

�qdoo|/ � wkh yhfwru iru idfwru uhzdugv1

Wkh prvw lpsruwdqw dvvxpswlrqv ri wkh vwdqgdug Khfnvfkhu0Rkolq

prgho fdq wkhq eh vxppdul}hg dv iroorzv=

� Frxqwulhv vkduh d frqvwdqw uhwxuqv wr vfdoh/ olqhduo| krprjhqhrxv

whfkqrorj|/ zkhuh frvw0plqlpl}lqj lqsxwv duh ghqrwhg e|=

� ' �E�� +4,

� Frxqwulhv srvvhvv shuihfwo| frpshwlwlyh pdunhwv/ l1 h1 �upv hduq

}hur sur�wv=

�
�
� ' R +5,

� Surgxfwlyh idfwruv +h1j1 fdslwdo/ oderu/ ru kljk0vnloohg dqg orz0

vnloohg oderu, duh ixoo| hpsor|hg/ shuihfwo| preloh iurp vhfwru wr

vhfwru zlwklq d frxqwu|/ exw lqwhuqdwlrqdoo| lppreloh=

�^ ' � +6,

� Wkhuh lv dq htxdo qxpehu ri idfwruv dqg vhfwruv1

� Lqglylgxdov vkduh lghqwlfdo/ krprwkhwlf suhihuhqfhv1

� Lq wkh vpdoo frxqwu| fdvh/ lw lv dvvxphg wkdw wkh frxqwulhv duh vpdoo

dqg rshq vr wkdw wkh frpprglw| zruog sulfh lv wdnhq dv jlyhq dqg

fdqqrw eh lq xhqfhg e| d frxqwu|*v rzq dfwlrqv1

43



Rxwsxw fkdqjhv zlwk frqvwdqw whfkqrorjlhv= D edvlf lpsolfd0

wlrq ri wkh Khfnvfkhu0Rkolq iudphzrun lv wkdw frxqwulhv vshfldol}h lq d

pl{ ri jrrgv prvw vxlwdeoh wr wkhlu uhodwlyh idfwru hqgrzphqwv1 Iurp

wkh deryh dvvxpswlrqv/ wkh pdsslqj ri hqgrzphqwv lqwr wkh rxwsxw

vwuxfwxuh lv d uhvxow ri frxqwulhv* pd{lpl}lqj rxwsxw ydoxh vxemhfw wr

wkh ixoo hpsor|phqw frqglwlrq6=

�^ ' � +7,

Gl�huhqwldwlrq |lhogv

�_^ n _�^ ' _� +8,

Zlwk frqvwdqw idfwru sulfhv dqg qr whfkqrorjlfdo surjuhvv zh kdyh/

_� ' f +9,

Li wkh qxpehu ri idfwruv htxdov wkh qxpehu ri surgxfwv/ wklv v|v0

whp fdq eh lqyhuwhg wr vroyh iru rxwsxw dv d ixqfwlrq ri hqgrzphqwv1

H{suhvvhg lq shufhqwdjh fkdqjhv +h1j1 _^

^
' ê, wklv jlyhv

ê' �e� +:,

zkhuh � +l1h1 �3� lq wkh v|pphwulf fdvh zlwk dq hyhq qxpehu ri jrrgv

dqg idfwruv, ghqrwhv wkh idfwru vkduhv pdwul{1 Wkh hohphqwv ri � duh

nqrzq dv wkh U|ef}|qvnl +4<9;, ghulydwlyhv uhodwlqj wkh h�hfw ri idfwru

dffxpxodwlrq wr fkdqjhv lq wkh rxwsxw ri hdfk vhfwru1 Wkxv/ iroorzlqj

gluhfwo| iurp wklv htxdwlrq dqg wkh vljq sdwwhuq ri � rqh rewdlqv wkh

srsxodu yhuvlrq ri wkh U|ef}|qvnl Wkhruhp=

U|ef}|qvnl Wkhruhp= Jlyhq qr idfwru lqwhqvlw| uhyhu0

vdo dqg glyhuvl�fdwlrq ri surgxfwlrq/ dw frqvwdqw frpprglw|

+dqg wkhuhiruh idfwru, sulfhv/ dq lqfuhdvh lq wkh vxsso| ri

d idfwru zloo ohdg wr d pruh wkdq sursruwlrqdo lqfuhdvh

lq wkh rxwsxw ri wkh frpprglw| wkdw xvhv wkdw idfwru lqwhq0

vlyho| dqg d uhgxfwlrq lq wkh rxwsxw ri wkh rwkhu frpprglw|

+wklv lv wkh pdjql�fdwlrq h�hfw lqyroyhg lq wkh U|ef}|qvnl

Wkhruhp,1

6Qrwh wkdw lq rxu fdvh t ghqrwhv rxwsxw ydoxh udwkhu wkdq rxwsxw lq uhdo whupv1
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Wklv vwurqj uhvxow fdq rqo| eh ghulyhg lq wkh vlpsoh/ 2%2 prgho dqg

zhdnhqv frqvlghudeo| zkhq jhqhudol}hg1 Krzhyhu/ wkh edvlf lqwxlwlrq

ri wkh U|ef}lqvn| Wkhruhp uhpdlqv lq d zruog zlwk pdq| jrrgv dqg

pdq| idfwruv1 Li wkh vxsso| ri rqh idfwru lqfuhdvhv/ wkh rxwsxw ri surg0

xfwv lqwhqvlyh lq wklv idfwru zloo whqg wr lqfuhdvh dqg wkh rxwsxw ri rwkhu

surgxfwv zloo whqg wr ghfuhdvh1 Wkh suhflvh h�hfwv rq dq| sduwlfxodu rxw0

sxw duh qrw hdvlo| ghulyhg1 Qrwh wkdw wkh U|ef}|qvnl uhvxow lv suhvhuyhg

iru pryhphqwv zlwklq wkh glyhuvl�fdwlrq frqh zkhq wkh qxpehu ri idfwruv

lv odujhu wkdq wkh qxpehu ri jrrgv exw qr orqjhu krogv lq wkh rssrvlwh

fdvh1 Zkhqhyhu wkh odwwhu lv wkh fdvh/ wkh ixoo hpsor|phqw frqglwlrq

dorqh lv qrw hqrxjk wr xqltxho| ghwhuplqh qdwlrqdo rxwsxwv1 Wklv lqgh0

whuplqdf| lq rxwsxwv kdv ehhq whuphg dv wkh �Phoylq lqghwhuplqdf|�

+Phoylq/ 4<9;,1

Fkdqjhv lq idfwru sulfhv zlwk frqvwdqw whfkqrorj|= Li lqvwhdg

d frxqwu|*v sureohp lv iudphg lq whupv ri sulfhv dqg zdjhv +�wkh gxdo�/

Pxvvd/ 4<:<,/ wkh dowhuqdwlyh uhsuhvhqwdwlrq ri wkh rswlpl}dwlrq sureohp

lpsolhv wkdw wkh yhfwru ri idfwru uhzdugv +�, lv irxqg e| plqlpl}lqj wkh

frvw ri wrwdo surgxfwlrq +�
�

�, vxemhfw wr wkh }hur sur�w frqglwlrq=

�
�

� � R +;,

Gl�huhqwldwlqj wklv h{suhvvlrq +vlqfh _�
�

� ' f iru frqvwdqw whfkqrorj|,/

surgxfhv

�
�

_� ' _R +<,

H{suhvvhg lq shufhqwdjh fkdqjhv wklv lv=

w e� ' eR +43,

zkhuh w lv wkh lqsxw frvw0vkduh pdwul{ zkrvh hohphqwv w�& jlyh wkh vkduh

ri idfwru & lq dyhudjh frvwv lqfxuuhg lq wkh surgxfwlrq ri jrrg �1 Wkhq/

li w lv uhjxodu rqh pd| vroyh iru idfwru sulfh fkdqjhv=

e� ' w
3�eR +44,

Wklv ghvfulehv wkh Vwroshu0Vdpxhovrq pdsslqj ri frpprglw| sulfhv

lqwr idfwru sulfhv iurp zklfk wkh iroorzlqj vwurqj yhuvlrq ri wkh Vwroshu0

Vdpxhovrq Wkhruhp ghulyhv1
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Vwroshu0Vdpxhovrq Wkhruhp= D ulvh lq wkh sulfh ri d

jrrg zloo pruh wkdq sursruwlrqdoo| lqfuhdvh wkh uhdo uh0

zdug ri wkh idfwru xvhg lqwhqvlyho| lq wkh vhfwru dqg ghfuhdvh

wkh uhdo uhzdug ri wkh rwkhu idfwru +wklv lv wkh pdjql�fdwlrq

h�hfw lqyroyhg lq wkh Vwroshu0Vdpxhovrq Wkhruhp,1

D jhqhudol}dwlrq wr pruh +exw dq htxdo qxpehu ri, jrrgv dqg idfwruv

djdlq zhdnhqv wklv vwurqj uhvxow vr wkdw wkh suhflvh h�hfwv rq dq| sduwlf0

xodu idfwru lv qrw hdvlo| ghulyhg zlwkrxw ixuwkhu dvvxpswlrqv derxw wkh

surgxfwlrq whfkqrorj|/ exw wkh edvlf lqwxlwlrq ri wkh Vwroshu0Vdpxhovrq

Wkhruhp uhpdlqv= lqwhuqdwlrqdo wudgh d�hfwv surgxfw sulfhv dfurvv frxq0

wulhv/ dqg wklv d�hfwv idfwru sulfhv zlwklq frxqwulhv e| lq xhqflqj uhodwlyh

idfwru ghpdqgv1 Dw lqlwldo idfwru sulfhv/ dq| fkdqjh lq surgxfw sulfhv

+dqg2ru whfkqrorj|, phdqv wkdw }hur sur�w frqglwlrqv gr qrw orqjhu krog1

Surgxfhuv h{sdqg rxwsxw lq vhfwruv zklfk kdyh ehfrph sur�wdeoh dqg

uhgxfh rxwsxw lq xqsur�wdeoh vhfwruv1 Uhodwlyh idfwru ghpdqg lqfuhdvhv

iru wkrvh idfwruv/ zklfk duh lqwhqvlyho| xvhg lq wkh h{sdqglqj vhfwruv/

dqg lw ghfuhdvhv iru wkh idfwruv lqwhqvlyho| xvhg lq wkh vkulqnlqj vhfwruv1

Wr uhvwruh htxloleulxp/ uhodwlyh idfwru sulfhv pxvw dgmxvw lq uhvsrqvh wr

wkhvh ghpdqg vkliwv1 Qrwh dovr/ wkdw lq wkh fdvh ri pruh jrrgv +vhfwruv,

wkdq idfwruv wkh Vwroshu0Vdpxhovrq uhvxow lv qrw ixqgdphqwdoo| dowhuhg

zlwklq d jlyhq frqh ri glyhuvl�fdwlrq/ zkloh iru pruh idfwruv wkdq jrrgv

+vhfwruv, lw lv qr orqjhu ydolg +Hwklhu/ 4<;7,1

Lw lv ixuwkhu lpsruwdqw wr qrwh dw wklv srlqw/ wkdw idfwru uhzdugv

gr qrw uhvsrqg wr fkdqjhv lq hqgrzphqwv xqohvv wkh| duh dffrpsdqlhg

e| fkdqjhv lq frpprglw| sulfhv/ d frqglwlrq uhihuuhg wr dv idfwru sulfh

lqvhqvlwlylw| +Ohdphu/ 4<<8,1 Wkrxjk sduwldo htxloleulxp dqdo|vlv vxj0

jhvwv/ iru h{dpsoh/ wkdw dq lqfuhdvh lq wkh vxsso| ri oderu zloo uhgxfh lwv

uhzdug/ wkh jhqhudo htxloleulxp dssurdfk ri wkh Khfnvfkhu0Rkolq iudph0

zrun lpsolhv wkdw fkdqjhv lq idfwru vxssolhv duh frpsohwho| devruehg

e| dowhudwlrqv lq wkh frpsrvlwlrq ri rxwsxwv +vwuxfwxudo fkdqjh, dqg qr

fkdqjhv lq idfwru sulfhv duh qhhghg wr fohdu wkh idfwru pdunhwv1 Wklv

lv dqrwkhu lpsruwdqw/ vshfl�f dqg riwhq plvxqghuvwrrg ihdwxuh ri wkh

Khfnvfkhu0Rkolq prgho1

Idfwru sulfh lqvhqvlwlylw|= Zlwklq d frqh ri glyhuvl�fdwlrq

+vhh irrwqrwh 5,/ idfwru uhzdugv gr qrw uhvsrqg wr fkdqjhv lq

hqgrzphqwv1

Fkdqjhv lq idfwru sulfhv doorzlqj iru whfkqrorjlfdo fkdqjh=

Wkh vwduwlqj srlqw lv djdlq wkh }hur sur�w frqglwlrqv htxdwlqj sulfh zlwk

dyhudjh frvwv iru doo shuihfwo| frpshwlwlyh lqgxvwulhv jlyhq lq htxdwlrq

+;,1 Iroorzlqj Ohdphu +4<<;, e| wrwdoo| gl�huhqwldwlqj wkh }hur sur�w
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frqglwlrqv/ dqg doorzlqj iru whfkqrorjlfdo fkdqjh/ h{suhvvlqj lq shufhqw0

djh fkdqjhv dqg xvlqj d vxppdwlrq qrwdwlrq zh jhw=

[
&

w�& e�& n
[
&

w�&
e��& ' eR� +45,

Qrwh wkdw zlwk whfkqrorjlfdo fkdqjh doorzhg iru/ _�
�

� ' f ru e��& '

f qr orqjhu dssolhv1 Wkh e��& +ru _�, duh lqwhusuhwhg dv fkdqjhv lq

lqsxw lqwhqvlwlhv dw xqfkdqjhg idfwru sulfhv/ dqg wkxv dv whfkqrorjlfdo

fkdqjh1 Ixuwkhu dfnqrzohgjlqj wkhq wkdw e��& lv wkh gl�huhqfh ehwzhhq

wkh shufhqwdjh fkdqjh ri lqsxw & lq vhfwru � dqg rxwsxw lq wklv vhfwru

+qrwh wkdw vfdoh h�hfwv duh uxohg rxw e| dvvxpswlrq,/ wkdw lv

e��& ' e��& � ê� +46,

dqg gh�qlqj wkh fkdqjh lq wrwdo idfwru surgxfwlylw| +WIS> sulpdo Wruq0

tylvw lqgh{, e|=

gA8� � ' ê� �[
&

w�&e��& +47,

lw lv fohdu wkdw
S

&
w�&

e��& fdq eh lqwhusuhwhg dv � gA8� �/ vr wkdw zh duulyh

dw wkh iroorzlqj sulfh htxdwlrq=[
&

w�& e� ' eR� n gA8� � +48,

Wklv lv vlplodu wr wkh Vwroshu0Vdpxhovrq htxdwlrq1 Lq frqwudvw wr

htxdwlrq +44, lw doorzv iru Klfnv0qhxwudo whfkqrorjlfdo fkdqjhv +phd0

vxuhg e| gA8� ,/ zklfk h{klelw d vlplodu h�hfw rq uhodwlyh idfwru uhzdugv

dv vlpsoh jrrgv sulfh fkdqjhv gr/ kroglqj pdunhw sulfhv frqvwdqw +vhh

Ohdphu/ 4<<;/ Ihhqvwud 0 Kdqvrq/ 4<<</ iru wkh wkhru| rq wkh uhodwlrqvkls

ehwzhhq whfkqrorjlfdo fkdqjh dqg jrrgv sulfhv, 1 Wkh htxdwlrq fkdudf0

whul}hv wkh idfwru sulfh fkdqjhv �pdqgdwhg� e| d jlyhq vhw ri frpprglw|

sulfh fkdqjhv soxv vrph whfkqrorjlfdo fkdqjh dqg irupv wkh edvlv iru wkh

vr0fdoohg pdqgdwhg zdjh uhjuhvvlrqv lq wkh hpslulfdo wudgh dqg zdjhv

olwhudwxuh +vhh Ohdphu/ 4<<;/ Edogzlq 0 Fdlq/ 4<<:/ Nuxhjhu/ 4<<:/ Ihhq0

vwud 0 Kdqvrq/ 4<<<, = fkdqjhv lq lqgxvwu| sulfhv duh uhjuhvvhg rq wkh

ohyho ri vhfwru frvw vkduhv iru ydulrxv idfwruv ri surgxfwlrq1 Wkh frh!0

flhqw hvwlpdwhv rq wkh frvw vkduhv duh wkhq lqwhusuhwhg dv wkh suhglfwhg

47



idfwru sulfh +zdjh, fkdqjhv/ wkdw duh pdqgdwhg e| wkh fkdqjh lq surgxfw

sulfhv dqg2ru fkdqjh lq whfkqrorj| wr pdlqwdlq }hur sur�wv lq doo vhfwruv1

Wkuhh lpsruwdqw srlqwv duh zruwk qrwlqj dw wklv vwdjh1 Iluvw/ dv do0

uhdg| srlqwhg rxw/ wkh xqghuo|lqj Khfnvfkhu0Rkolq wudgh wkhru| wdnhv d

orqj0uxq ylhz dqg dvvxphv ixoo|  h{leoh idfwru sulfhv dqg shuihfw lqwhu0

vhfwrudo prelolw| ri idfwruv/ vr wkdw xqhpsor|phqw lv lpsrvvleoh1 Vhf0

rqg/ pdqgdwhg zdjh uhjuhvvlrqv vhhp wr vxjjhvw wkdw jrrgv sulfhv duh

h{rjhqrxv +jlyhq e| zruog pdunhw sulfhv, dqg fdq wkxv eh lq xhqfhg

rqo| e| lqwhuqdwlrqdo wudgh/ exw wklv lv rqo| wuxh iru d vpdoo frxqwu|1

Qrwh dovr wkdw wkh Vwroshu0Vdpxhovrq phfkdqlvp krogv zkhwkhu surg0

xfw sulfh fkdqjhv duh gxh wr lqwhuqdwlrqdo wudgh ru dq| rwkhu irufh +whfk0

qrorjlfdo fkdqjh,1 Wkxv/ li whfkqrorjlfdo fkdqjhv duh sdvvhg wkurxjk

wr lqgxvwu| sulfhv dqg surgxfwlylw| fkdqjhv duh kdsshqlqj dfurvv frxq0

wulhv ru kdsshqlqj lq d odujh frxqwu| zklfk e| yluwxh ri lwv vl}h fdq

dowhu zruog sulfhv wkh uhodwlrq ehwzhhq lqwhuqdwlrqdo wudgh dqg lqgxvwu|

sulfhv lv qrw wkdw vwudljkwiruzdug dq|pruh1 Rqh qhhgv d zd| wr ghwhu0

plqh hpslulfdoo| zkdw sruwlrq ri wkh revhuyhg surgxfw sulfh fkdqjhv duh

dwwulexwdeoh wr lqwhuqdwlrqdo wudgh dqg zkdw wr whfkqrorj|1 Dv Ihhq0

vwud +4<<;, kdv qrwhg/ krzhyhu/ wkh glvwlqfwlrq ehwzhhq wudgh yhuvxv

whfkqrorj| ehfrphv plvohdglqj lq wkh fdvh ri lqfuhdvhg wudgh wkurxjk

rxwvrxuflqj1 Wkh uhdvrq iru wklv lv wkdw rxwvrxuflqj ri oderu0lqwhqvlyh

surgxfwlrq skdvhv kdv d vlplodu h�hfw dv vhfwru0vshfl�f vnloo0eldvhg whfk0

qrorjlfdo fkdqjh lq wkdw lw uhgxfhv wkh ghpdqg iru orz0vnloohg uhodwlyh wr

kljk0vnloohg oderu +vhh dovr Nrkohu/ 5333d,1 Wkh wklug lpsruwdqw srlqw

lv/ wkdw wkh Vwroshu0Vdpxhovrq pdsslqj ghvfulehv qr fdxvdo uhodwlrqvkls/

exw d jhqhudo htxloleulxp uhodwlrqvkls ehwzhhq wzr vhwv ri hqgrjhqrxv

yduldeohv1 Dwwulexwlqj fdxvdolw| iurp lqwhuqdwlrqdo wudgh +zklfk lwvhoi lv

dq hqgrjhqrxv skhqrphqrq, wr surgxfw sulfh fkdqjhv dqg idfwru sulfh

fkdqjhv uhtxluhv uhihuhqfh wr vrph h{rjhqrxv dvshfw ri lqwhuqdwlrqdo

wudgh1 Wkxv/ hpslulfdoo|/ wkh lpsruwdqw txhvwlrq lv/ zkdw duh wkh h{rjh0

qrxv irufhv wkdw mrlqwo| gulyh jrrgv dqg idfwru sulfhv1

Dqrwkhu lpsruwdqw ihdwxuh ri htxdwlrq +48, lv wkdw lw lv rqo| wkh vhfwru

eldv ri whfkqrorjlfdo fkdqjh wkdw pdwwhuv iru idfwru sulfhv +WIS fkdqjh

lv rqo| lqgh{hg e| � zklfk vwdqgv iru wkh vhfwru/ qrw e| & vwdqglqj iru

idfwruv,/ wkh idfwru eldv ri wkdw fkdqjh lv wrwdoo| luuhohydqw1 Wkxv/ lw grhv

qrw pdwwhu zkhwkhu whfkqlfdo fkdqjh lv oderu vdylqj ru fdslwdo vdylqj lq

fkdudfwhu/ lw rqo| pdwwhuv zklfk rqh ri wkh vhfwruv lv lq xhqfhg prvw1

Dv zh zloo srlqw rxw odwhu/ wklv rxwfrph lq d 2%2 hfrqrp| uholhv rq wkh

dvvxpswlrq ri h{rjhqrxvo| jlyhq zruog pdunhw jrrgv sulfhv/ dqg lv dovr

qr orqjhu ydolg lq d pruh glphqvlrqdo prgho1

Iudjphqwdwlrq lq wkh vlpsoh wzr0glphqvlrqdo Khfnvfkhu0Rkolq

prgho= Wr vxppdul}h/ wkhuh duh wkuhh sdudphwhuv zklfk frxog lq jhq0
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hudo eh wkrxjkw ri dv lq xhqflqj uhodwlyh idfwru uhzdugv= jrrgv sulfhv/

hqgrzphqwv dqg whfkqrorj|1 Lq wkh vlpsoh/ wzr0glphqvlrqdo Khfnvfkhu0

Rkolq prghov ghvfulehg lq wkh suhfhglqj fkdswhu/ zruog pdunhw jrrgv

sulfhv fkdqjh idfwru sulfhv dffruglqj wr wkh Vwroshu0Vdpxhovrq Wkhruhp1

Hqgrzphqw fkdqjhv kdyh qr h�hfw rq idfwru sulfhv/ vlqfh doo fkdqjhv duh

devruehg e| frqfrplwdqw vkliwv lq wkh rxwsxw pl{1 Wkh h�hfw ri fkdqjhv

lq idfwru vxssolhv rq uhodwlyh rxwsxw dqg hpsor|phqw duh fdswxuhg e|

wkh U|ef}|qvnl Wkhruhp1 Ilqdoo|/ whfkqrorj| d�hfwv idfwru uhzdugv rqo|

yld lwv vhfwru eldv/ wkh idfwru eldv lv wrwdoo| luuhohydqw1

Krz gr wkhvh vshfl�f lpsolfdwlrqv ri wkh vlpsoh Khfnvfkhu0Rkolq

prgho fduu| ryhu lq dq dqdo|vlv ri lqwhuqdwlrqdo rxwvrxuflqjB

Wkh �uvw lpsruwdqw wklqj wr qrwh lv/ wkdw wkh h�hfwv ri wudgh lqgxfhg

e| rxwvrxuflqj duh vkrzq wr eh olnh wkrvh ri lqgxvwu|0vshfl�f/ idfwru0

eldvhg whfkqrorjlfdo fkdqjh1 Ehfdxvh rxwvrxuflqj +wudqvihu ri dfwlylwlhv

lq wkh surgxfwlrq ri d jrrg wr dqrwkhu frxqwu|, fkdqjhv wkh pl{ ri

dfwlylwlhv grqh zlwklq lqgxvwulhv dqg �wkh rxwvrxufhg dfwlylwlhv fdq eh

wkrxjkw ri dv qhz lqwhuphgldwh lqsxwv/ zklfk zloo vkliw wkh hqwluh sur0

gxfwlrq ixqfwlrq iru dfwlylwlhv grqh dw krph/ dqg wkhuhiruh vkrz xs lq

wkh lqgxvwu| djjuhjdwh surgxfwlrq ixqfwlrq dv d fkdqjh lq wrwdo idfwru

surgxfwlylw|� +Ihhqvwud 0 Kdqvrq/ 4<<</ s1 <4:,1 Wklv zloo jhqhudoo| eh

d qrq0qhxwudo vkliw/ dv rxwvrxuflqj zloo riwhq lqyroyh wkh pryhphqw ri

orz0vnloohg oderu0lqwhqvlyh dfwlylwlhv wr orz0zdjh frxqwulhv/ uhgxflqj wkh

ghpdqg iru orz0vnloohg uhodwlyh wr kljk0vnloohg oderu zlwklq dq lqgxvwu|

mxvw dv vnloo0eldvhg whfkqrorjlfdo fkdqjh grhv1 Wkh lpsdfw ri rxwvrxuflqj

rq oderu pdunhwv wkhq pxvw eh vhhq dv zrunlqj wkurxjk lwv h�hfwv rq

surgxfwlylw|1

Wkxv/ iudjphqwdwlrq/ olnh whfkqlfdo surjuhvv/ kdv wzr w|shv ri h�hfwv1

Iluvw/ lw kdv d idfwru vdylqj h�hfw1 Li lw lv wkh orz0vnloohg oderu0lqwhqvlyh

surgxfwlrq vwdjh wkdw lv rxwvrxufhg/ wklv h�hfw zloo eh orz0vnloohg oderu

vdylqj1 Wklv lq wxuq dfwv olnh dq lqfuhdvh lq d frxqwu|*v hqgrzphqw

ri oderu vr wkdw wkh h�hfwv rq uhodwlyh rxwsxw dqg hpsor|phqw fdq eh

ghulyhg iurp rqh ri wkh fruh Wkhruhpv ri wkh Khfnvfkhu0Rkolq prgho/

wkh U|ef}|qvnl Wkhruhp= dw frqvwdqw frpprglw| sulfhv +dqg wkxv idfwru

sulfhv,/ dq lqfuhdvh lq wkh hqgrzphqw ri oderu zloo lqfuhdvh wkh rxwsxw

ri wkh oderu0lqwhqvlyh vhfwru/ dqg ghfuhdvh wkh rxwsxw ri wkh rwkhu vhfwru1

Lqwxlwlyho|/ jlyhq frqvwdqw frpprglw| sulfhv/ zh nqrz wkdw idfwru sulfhv

dv zhoo dv lqsxw0rxwsxw frh!flhqwv ri erwk vhfwruv duh �{hg1 Wkxv/ wkh

oderu0lqwhqvlyh vhfwru pxvw h{sdqg lq rughu wr devrue wkh dgglwlrqdo

oderu1 Lw pxvw h{sdqg dw wkh h{shqvh ri wkh fdslwdo0lqwhqvlyh vhfwru

zklfk frqwudfwv dqg wkhuhe| qrw rqo| uhohdvhv fdslwdo exw dovr oderu/

phdqlqj lq wxuq wkdw wkh udwh ri lqfuhdvh lq orz0vnloohg oderu hpsor|phqw

dqg wkxv wkh udwh ri lqfuhdvh lq rxwsxw lq wkh oderu0lqwhqvlyh vhfwru lv
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juhdwhu wkdq wkdw lq wkh oderu hqgrzphqw1

Ehvlghv idfwru vdylqj/ iudjphqwdwlrq lv frvw vdylqj1 Iru jlyhq frp0

prglw| sulfhv wkhq frvwv idoo uhodwlyh wr sulfhv dqg lqfuhdvh wkdw vhfwru*v

sur�wdelolw|/ vr wkdw idfwru sulfhv kdyh wr dgdsw wr jxdudqwhh }hur sur�wv

lq doo vhfwruv djdlq1 Krz idfwru uhzdugv uhdfw/ frpsohwho| ghshqgv rq wkh

idfwru lqwhqvlw| ri wkh lqgxvwu| lq zklfk iudjphqwdwlrq rffxuv1 Li iudj0

phqwdwlrq rffxuv dw wkh oderu0lqwhqvlyh hqg ri wkh surgxfwlrq vshfwuxp

lw kdv wkh vdph h�hfw dv whfkqrorjlfdo surjuhvv lq wkh oderu0lqwhqvlyh

lqgxvwu|= wkh zdjh0uhqwdo0udwlr lqfuhdvhv1 Li iudjphqwdwlrq rffxuv dw wkh

fdslwdo0lqwhqvlyh hqg/ wkh rssrvlwh lv wuxh1 Lw lv ri qr uhohydqfh/ krzhyhu/

zklfk rqh ri wkh surgxfwlrq vwdjhv lv rxwvrxufhg/ wkh oderu0lqwhqvlyh ru

wkh fdslwdo0lqwhqvlyh1 Wklv lv wkh vdph dv vd|lqj/ wkdw lw lv rqo| wkh �vhf0

wru eldv� ri rxwvrxuflqj/ wkdw lv lq zklfk ri wkh vhfwruv iudjphqwdwlrq

rffxuv zklfk pdwwhuv iru idfwru sulfhv1 Wklv uhvxow gluhfwo| fduulhv ryhu

wr wkh dqdo|vlv ri iudjphqwdwlrq1

Iru wkh h�hfwv ri iudjphqwdwlrq rq uhodwlyh rxwsxw dqg hpsor|phqw

lw lv lpsruwdqw wr qrwh wkdw wkhvh fkdqjhv lq uhodwlyh idfwru sulfhv zloo lq

jhqhudo lqgxfh �upv wr vxevwlwxwh dzd| iurp wkh pruh h{shqvlyh idfwru

zlwklq lqgxvwulhv1 Wkh h�hfwv ri wklv vxevwlwxwlrq h�hfw rq hpsor|phqw

fdq hlwkhu eh lq olqh zlwk wkh idfwru eldv ri rxwvrxuflqj ru zrun lq wkh

rssrvlwh gluhfwlrq ghshqglqj djdlq rq/ lq zklfk vhfwru iudjphqwdwlrq

rffxuv1

Wkh h�hfwv ri iudjphqwdwlrq rq idfwru sulfhv lq wkh hyhq KR0prgho/

fdq eh qlfho| vxppdul}hg e| wkh Ohuqhu0Shdufh gldjudp +Duqgw/ 4<<:d/

4<<:e/ 4<<<, lq Iljxuh 4 dqg 5 +vhh dovr wkh dsshqgl{ iru d ghvfulswlrq

ri wkh Ohuqhu0Shdufh gldjudp,1 Vlqfh rxwvrxuflqj ri Dxvwuldq �upv wr

Hdvwhuq Hxursh zloo prvw olnho| lqyroyh orz0vnloohg oderu0lqwhqvlyh sur0

gxfwlrq vwdjhv zh zloo frqfhqwudwh rq wklv fdvh lq wkh iroorzlqj1

Rxwvrxuflqj ri wkh orz0vnloohg oderu0lqwhqvlyh iudjphqw lq

wkh kljk0vnloohg oderu0lqwhqvlyh lqgxvwu|= Iljxuh 4 slfwxuhv wkh

fdvh zkhuh iudjphqwdwlrq rffxuv lq wkh vnloo0lqwhqvlyh lqgxvwu| t 1 ur

dqg u� duh kljk0vnloohg dqg orz0vnloohg oderu lqsxwv/ �r dqg �� duh wkh

uhvshfwlyh zdjh udwhv1

Wkh surgxfwlrq ri wkh kljk0vnloohg oderu0lqwhqvlyh jrrg fdq eh gh0

frpsrvhg lqwr wzr vhsdudwh surgxfwlrq skdvhv +&+�c &+2� gl�hulqj lq wkhlu

idfwru lqwhqvlwlhv1 Wkh surgxfw*v ryhudoo h{sdqvlrq sdwk +&+, wkhq lv wkh

zhljkwhg dyhudjh ri wkh idfwru lqwhqvlwlhv ri lwv vwdjhv1 Rxwvrxuflqj ri

wkh orz0vnloohg oderu0lqwhqvlyh surgxfwlrq skdvh surgxfhv dq lqzdug dqg

xszdug vkliw ri wkh ruljlqdo xqlw0ydoxh lvrtxdqw ri wkh fdslwdo0lqwhqvlyh

lqgxvwu|+t ,71 Lw iroorzv/ wkdw wkh ruljlqdo h{sdqvlrq sdwk +&+, uhsuh0

7Lw lv dvvxphg wkdw wkh surgxfwlrq ri wkh rxwvrxufhg frpsrqhqw fhdvhv frpsohwho|
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vhqwlqj wkh ryhudoo idfwru lqwhqvlw| ri surgxfwlrq ri wkh �qdo surgxfw

vkliwv wr wkh h{sdqvlrq sdwk ri frpsrqhqw surgxfwlrq wkdw lv nhsw lq

wkh frxqwu| +&+�, dw wkh lqlwldo zdjh udwlr1 Dv d uhvxow/ idfwru sulfhv

uhdfw dqg wkh orz0vnloohg0wr0kljk0vnloohg zdjh udwlr +��*�r� ghfuhdvhv1

Wklv/ lq wxuq/ fdxvhv vrph vxevwlwxwlrq dzd| iurp wkh pruh h{shqvlyh

idfwru/ kljk0vnloohg oderu1 Wkh h{sdqvlrq sdwk ri frpsrqhqw surgxfwlrq

uhpdlqlqj lq wkh frxqwu| wkxv vkliwv wr &
�

+�1

Wkh h�hfwv ri rxwvrxuflqj rq rxwsxw dqg hpsor|phqw fdq eh dq0

do|}hg zlwk wkh khos ri wkh vhfrqg slfwxuh lq Iljxuh 41 Lw vkrzv wkh

ruljlqdo h{sdqvlrq sdwkv/ &% dqg &+/ dv zhoo dv wkh h{sdqvlrq sdwkv iro0

orzlqj iudjphqwdwlrq +&
�

+� dqg &
�

%,1 Zlwk idfwru hqgrzphqwv jlyhq e|

srlqw ./ wkh ruljlqdo rxwsxw pl{ lq wkh hfrqrp| lv jlyhq e| ff dqg tJ/

uhvshfwlyho|1 Wkh rxwsxw pl{ vkliwv iurp ff dqg tf wr f� dqg t� dv

d uhvsrqvh wr rxwvrxuflqj ri wkh orz0vnloohg oderu0lqwhqvlyh surgxfwlrq

skdvh lq wkh kljk0vnloohg oderu0lqwhqvlyh lqgxvwu|1 Krzhyhu/ wkh h�hfw ri

rxwvrxuflqj rq rxwsxw dqg hpsor|phqw lq erwk lqgxvwulhv lv dpeljxrxv/

ghshqglqj rq wkh uhodwlyh pdjqlwxgh ri wzr rssrvlqj irufhv=

� Wkh �idfwru vdylqj h�hfw� zklfk diwhu iudjphqwdwlrq ri wkh orz0

vnloohg oderu0lqwhqvlyh surgxfwlrq skdvh deryh/ vkliwv wkh idfwru

sursruwlrqv lq wkh frxqwu| wrzdugv kljk0vnloohg oderu dw wkh lqlwldo

kljk0vnloohg0wr0orz0vnloohg zdjh udwlr +qhjdwlyh lpsdfw rq hpsor|0

phqw ri orz0vnloohg oderu,1

� Wkh �vxevwlwxwlrq h�hfw� zklfk/ diwhu wkh zdjh udwlr uhdfwv +��*�r,

ghfuhdvhv +kljk0vnloohg oderu ehfrphv pruh h{shqvlyh,/ lqgxfhv d

vxevwlwxwlrq dzd| iurp wkh qrz pruh h{shqvlyh idfwru wrzdugv

pruh orz0vnloohg oderu +srvlwlyh h�hfw rq orz0vnloohg hpsor|phqw,1

Jhqhudoo|/ li wkh vxevwlwxwlrq h�hfw grplqdwhv dqg wkh h{sdqvlrq sdwk

lq wkh iudjphqwlqj kljk0vnloohg oderu0lqwhqvlyh vhfwru lv pruh lqwhqvlyh

lq wkh xvh ri orz0vnloohg oderu wkdq wkh ruljlqdo sdwk/ wkhuh zloo eh dq

h{sdqvlrq ri erwk/ rxwsxw dqg hpsor|phqw lq wkdw lqgxvwu|/ zkloh wkh

rwkhu frqwudfwv1 Li wkh qhz h{sdqvlrq sdwk lv pruh kljk0vnloohg oderu0

lqwhqvlyh wkdq wkh rog rqh/ dv lv wkh fdvh vkrzq lq Iljxuh 4+e,/ hp0

sor|phqw ri orz0vnloohg oderu jrhv grzq lq wkdw vhfwru exw lqfuhdvhv lq

wkh rwkhu1 Rxwsxw frxog eh lqfuhdvlqj lq erwk vhfwruv/ ru ghfolqlqj lq

wkh iudjphqwhg kljk0vnloohg oderu0lqwhqvlyh vhfwru dqg h{sdqglqj lq wkh

orz0vnloohg oderu0lqwhqvlyh vhfwru1 Wkxv/ dowkrxjk lw fdqqrw eh uxohg rxw

wkdw r�vkruh surfxuhphqw zloo fdxvh mrev ri orz0vnloohg wr eh h{sruwhg/

lw lv idu iurp wkh reylrxv dqg qhfhvvdu| rxwfrph1

vr wkdw wkh frxqwu| lpsruwv wkh lqwhuphgldwh surgxfw surgxfhg e| wkh rxwvrxufhg

dfwlylw| wr surgxfh wkh �qdo surgxfw1
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Iljxuh 4= Rxwvrxuflqj ri wkh orz0vnloohg iudjphqw lq wkh kljk0vnloohg

oderu0lqwhqvlyh vhfwru
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Rxwvrxuflqj ri wkh orz0vnloohg oderu0lqwhqvlyh iudjphqw lq

wkh orz0vnloohg oderu0lqwhqvlyh lqgxvwu|= Lq Iljxuh 5/ wkh kljk0

vnloohg oderu0dexqgdqw frxqwu| rxwvrxufhv wkh orz0vnloohg oderu0lqwhqvlyh

surgxfwlrq skdvh ri lwv lpsruw0frpshwlqj orz0vnloohg oderu0lqwhqvlyh lq0

gxvwu|1 Dv d uhvxow ri iudjphqwdwlrq/ wkh orz0vnloohg0wr0kljk0vnloohg zdjh

udwlr lqfuhdvhv1 Ixuwkhupruh/ hpsor|phqw dqg rxwsxw lq wkh iudjphqw0

lqj lqgxvwu| lqfuhdvh/ hpsor|phqw dqg rxwsxw lq wkh rwkhu vhfwru gh0

fuhdvh1 Lq wklv fdvh/ wkh idfwru vdylqj h�hfw ri iudjphqwdwlrq dqg wkh

vxevwlwxwlrq h�hfw gxh wr wkh frvw vdylqj h�hfw ri iudjphqwdwlrq zrun lq

wkh vdph gluhfwlrq lq wkh iudjphqwlqj lqgxvwu|1 Erwk vxevwlwxwh dzd|

iurp orz0vnloohg oderu wrzdugv d pruh kljk0vnloohg oderu0lqwhqvlyh h{0

sdqvlrq sdwk1 Wkh r�vhw orz0vnloohg oderu lv devruehg e| wkh orz0vnloohg

oderu0lqwhqvlyh lqgxvwu|/ zklfk h{sdqgv rxwsxw dqg dv d uhvxow lv lq qhhg

iru pruh kljk0vnloohg oderu1 Lq dgglwlrq/ wkh pruh kljk0vnloohg oderu0

lqwhqvlyh wkh qhz h{sdqvlrq sdwkv ehfrph gxh wr wkh vxevwlwxwlrq h�hfw/

wkh pruh kljk0vnloohg oderu wkh orz0vnloohg oderu0lqwhqvlyh lqgxvwu| zloo

gudz iurp wkh rwkhu vhfwru +zklfk lq wxuq dovr ehfdph pruh kljk0vnloohg

oderu0lqwhqvlyh,/ dqg wkh kljkhu zloo wkh rxwsxw orvv eh lq wkh rwkhu

vhfwru1 Wkxv/ r�vkruh surfxuhphqw e| wkh orz0vnloohg oderu0lqwhqvlyh

lpsruw lqgxvwu| lq dgydqfhg frxqwulhv pd| eh d zd| wr vwuhqjwkhq wkh

lpsruw lqgxvwu| dqg lq pdq| fdvhv pd| hyhq jxdudqwhh lwv vxuylydo1

Dv orqj dv zruog sulfhv duh jlyhq dqg xqfkdqjhg e| wkh lqwurgxf0

wlrq ri iudjphqwdwlrq dv lv dvvxphg vr idu/ d frxqwu| fdqqrw orvh iurp

lw dqg iudjphqwdwlrq lv fohduo| zhoiduh hqkdqflqj +Duqgw/ 4<<:d/ 4<<:e/

4<<<,1 Zh kdyh vhhq wkdw iudjphqwdwlrq lqfuhdvhv wkh rxwsxw ri wkh iudj0

phqwhg surgxfw iru jlyhq hqgrzphqwv ri d frxqwu| dqg wkxv lqfuhdvhv

lwv surgxfwlrq srvvlelolwlhv/ dv orqj dv wkh uhvrxufh frvw ri surgxflqj wkh

frpsrqhqw wkdw lv rxwvrxufhg lqgluhfwo| wkurxjk h{sruwv ri wkh rwkhu

frpsrqhqw +lq zklfk wkh frxqwu| lv wkhq vshfldol}hg, lv orzhu wkdq wkh

frvw ri surgxflqj lw gluhfwo| dw krph1 D surgxfwlrq srvvlelolw| iurqwlhu

iru wkh wzr jrrgv f dqg t lv gudzq lq Iljxuh 6 +AA
�

,1 Dv d uhvxow ri

iudjphqwdwlrq lq vhfwru [/ wkh surgxfwlrq srvvlelolw| iurqwlhu vkliwv rxw0

zdug lq wkh gluhfwlrq ri wkh iudjphqwhg jrrg1 Surgxfwlrq pryhv iurp

' wr '
�

1 Dv dovr vkrzq lq wkh �jxuh/ iudjphqwdwlrq lqfuhdvhv wkh zruog

frqvxpswlrq ri erwk jrrgv dqg wkxv/ iru jlyhq zruog jrrgv sulfhv +wkh

sulfh olqh �� grhv qrw wxuq, fohduo| lqfuhdvhv zhoiduh1

H{whqvlrqv wr wkh edvlf Khfnvfkhu0Rkolq vhw0xs dqg rwkhu prg0

hov= Vr idu zh kdyh frqvlghuhg wkh fdvh ri d vpdoo/ rshq hfrqrp|/ zklfk

wdnhv frpprglw| sulfhv dv �{hg dqg kdyh ixuwkhu dvvxphg dq htxdo
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Iljxuh 5= Rxwvrxuflqj ri wkh orz0vnloohg iudjphqw lq wkh orz0vnloohg

oderu0lqwhqvlyh vhfwru
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Iljxuh 6= Wkh zhoiduh h�hfw ri rxwvrxuflqj

5�
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dprxqw ri idfwruv dqg vhfwruv/ dqg shuihfw prelolw| ri doo idfwruv eh0

wzhhq vhfwruv1 Dv wr idfwru sulfh h�hfwv/ jlyhq wkhvh dvvxpswlrqv ri wkh

vlpsoh Khfnvfkhu0Rkolq prgho/ rqh fdq ghulyh wkh iroorzlqj vlpsoh uxohv=

Lqwhuqdwlrqdo rxwvrxuflqj lq wkh kljk0vnloohg oderu0lqwhqvlyh vhfwruv lq0

fuhdvhv wkh uhodwlyh zdjh ri wkh orz0vnloohg> rxwvrxuflqj lq orz0vnloohg

oderu0lqwhqvlyh vhfwruv lqfuhdvhv wkh kljk0vnloohg2orz0vnloohg zdjh jds/

exw qr orvvhv lq mrev duh wr eh h{shfwhg dprqj wkh orz0vnloohg> �qdoo|/

rxwvrxuflqj zloo dozd|v lqfuhdvh wrwdo zhoiduh1 Wkhvh frqfoxvlrqv h{0

dfwo| slfwxuh wkh uhvxowv lq d vhulhv ri sdshuv e| Duqgw +4<<9/ 4<<:d/

4<<:e/ 4<<</ 5333, zkr uholhv h{dfwo| rq wkh dvvxpswlrqv ri wkh vlpsoh

Khfnvfkhu0Rkolq prgho glvfxvvhg lq wkh suhfhglqj fkdswhu1 Xqiruwx0

qdwho|/ lw wxuqv rxw wkdw wkhvh dvvxpswlrqv duh fuxfldo lq ghwhuplqlqj

wkh h�hfwv ri iudjphqwdwlrq rq idfwru sulfhv lq wklv prgho iudphzrun1

Dqvzhuv duh qrw dv fohdu0fxw/ zkhq uhod{lqj dq| ri wkh nh| dvvxpswlrqv

ri wkh prgho dqg dv d uhvxow/ kdugo| dq| wzr vwxglhv frph xs zlwk wkh

vdph uhvxowv1 Wkxv/ zkloh lq Duqgw/ XV rxwvrxuflqj wr Ph{lfr fdq eh dq

doohyldwlqj idfwru lq uhodwlyh zdjh wuhqgv ri kljk0vnloohg dqg orz0vnloohg

zrunhuv/ wkh zdjh jds lv suhglfwhg wr lqfuhdvh lq wkh Ihhqvwud 0 Kdqvrq

+4<<9d, prgho ri Qruwk0Vrxwk rxwvrxuflqj1 Wkh nh| ihdwxuhv ri wkhlu

prgho duh wkdw lw lqyroyhv qrw rqo| wzr exw d frqwlqxxp ri surgxfwlrq
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skdvhv iru d jrrg/ wkdw jrrgv sulfhv duh ylhzhg dv hqgrjhqrxv dqg wkdw

wkh uhvxowv iru idfwru sulfhv dv zhoo dv iudjphqwdwlrq lwvhoi duh gulyhq e|

dq lqfuhdvh lq wkh fdslwdo hqgrzphqw ri wkh Vrxwk1 D vlqjoh pdqxidf0

wxuhg jrrg lv surgxfhg iurp wkh dvvhpeo| ri d frqwlqxxp ri lqwhuphgldwh

lqsxwv wkdw duh lq wxuq surgxfhg xvlqj/ lq gl�huhqw dprxqwv/ kljk0vnloohg

zrunhuv/ orz0vnloohg zrunhuv dqg fdslwdo1 Wkh prgho ghyhorshg lv vlplodu

wr wkh Khfnvfkhu0Rkolq prgho zlwk d frqwlqxxp ri jrrgv +Gruqexvfk

hw do1/ 4<;3, rqo| wkdw wkh frqwlqxxp ri dfwlylwlhv frqvlghuhg ehorqjv wr

d vlqjoh lqgxvwu|1 Li idfwru sulfhv duh qrw htxdol}hg ehwzhhq wkh frxq0

wulhv/ wkhq wkh Qruwk vshfldol}hv lq lqsxwv wkdw duh uhodwlyho| lqwhqvlyh lq

kljk0vnloohg oderu +U)G/ pdunhwlqj, dqg wkh Vrxwk vshfldol}hv lq lqsxwv

wkdw duh uhodwlyho| lqwhqvlyh lq orz0vnloohg oderu1 Fdslwdo dffxpxodwlrq

lq wkh Vrxwk ru dq| qhxwudo whfkqrorjlfdo fkdqjh lq wkh Vrxwk uhodwlyh

wr wkh Qruwk/ udlvh wkh fulwlfdo udwlr ri kljk0vnloohg0wr0orz0vnloohg oderu

glylglqj wkh Qruwkhuq dqg Vrxwkhuq dfwlylwlhv1 Wklv lqyroyhv wkh wudqv0

ihu ri dfwlylwlhv iurp wkh Qruwk wr wkh Vrxwk dqg fdq eh lqwhusuhwhg dv

dq lqfuhdvh lq rxwvrxuflqj e| Qruwkhuq �upv1 Dv d frqvhtxhqfh/ wkh

uhodwlyh ghpdqg iru kljk0vnloohg oderu lqfuhdvhv lq erwk frxqwulhv1 Lq wkh

Vrxwk/ wkh udqjh ri lqsxw surgxfwlrq h{sdqgv wrzdugv lqsxwv wkdw xvh

d uhodwlyho| kljk udwlr ri kljk0vnloohg0wr0orz0vnloohg oderu> lq wkh Qruwk/

wkh dfwlylwlhv rxwvrxufhg duh wkh rqhv wkdw xvh uhodwlyho| odujh dprxqwv

ri orz0vnloohg oderu1 Dv d uhvxow/ wkh dyhudjh vnloo0lqwhqvlw| lqfuhdvhv lq

erwk uhjlrqv/ ohdglqj wr kljkhu uhodwlyh ghpdqg ri kljk0vnloohg oderu dqg

lqfuhdvhv lq wkh uhodwlyh zdjh ri wkh kljk0vnloohg lq erwk uhjlrqv1 Rq wkh

rwkhu kdqg lw lv srvvleoh wkdw uhdo zdjhv ri erwk jurxsv lqfuhdvh1

Ghdugru� +5333e, frqvlghuv d yhuvlrq ri wkh Khfnvfkhu0Rkolq prgho

zlwk pruh jrrgv wkdq idfwruv dqg hqgrjhqrxv jrrgv sulfhv1 Lq wklv

iudphzrun/ wkh h�hfw ri iudjphqwdwlrq rq uhodwlyh idfwru uhzdugv gh0

shqgv rq wkh idfwru lqwhqvlw| ri wkh iudjphqwv wkdw uhpdlq lq wkh rxw0

vrxuflqj frxqwu| lq uhodwlrq wr erwk/ wkh ruljlqdo whfkqrorj| dqg wkh

dyhudjh lqwhqvlwlhv ri wkh surfhvvhv lq xvh lq hdfk frxqwu| ehiruh iudjphq0

wdwlrq1 Rxwvrxuflqj ri wkh orz0vnloohg oderu0lqwhqvlyh iudjphqw ri rqh ri

lwv jrrgv wr d orz0zdjh frxqwu| zloo lqfuhdvh wkh zdjh jds ehwzhhq kljk0

vnloohg0wr0orz0vnloohg oderu lq wkh Qruwk li/ �uvw/ wkh ruljlqdo whfkqrorj|

ri wkh lqwhjudwhg surgxfw zdv pruh orz0vnloohg oderu0lqwhqvlyh wkdq wkh

dyhudjh ri rwkhu surfhvvhv 0 ehfdxvh wkhq d uhodwlyho| odujh dprxqw ri

orz0vnloohg oderu lv vhw iuhh/ lqfuhdvlqj kljk0vnloohg zdjhv uhodwlyh wr orz0

vnloohg zdjhv/ dqg vhfrqgo|/ wkh surgxfwlrq ri wkh uhpdlqlqj iudjphqw

lv vx!flhqwo| vnloo0lqwhqvlyh uhodwlyh wr wkh ruljlqdo jrrg vr wkdw pruh

kljk0vnloohg zrunhuv duh ghpdqghg wkdq zhuh vhw iuhh e| fdqfhoodwlrq ri

surgxfwlrq ri wkh ruljlqdo jrrg dqg zdjhv iru wkh kljk0vnloohg kdyh wr

ulvh1
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Iljxuh 7= Klfnvldq frpsrvlwh xqlw0ydoxh lvrtxdqw
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Mrqhv 0 Nlhu}nrzvnl +5333, lqwurgxfh d prgho zlwk pruh jrrgv wkdq

idfwruv dqg h{rjhqrxv jrrgv sulfhv lq zklfk lqwhuqdwlrqdo iudjphqwd0

wlrq pd| fdxvh wkh frxqwu| wr dowhu wkh frpsrvlwlrq ri lwv surgxfwlrq

+d vzlwfk ehwzhhq frqhv ri glyhuvl�fdwlrq,1 Lq vxfk d zruog rqh frxog

lpdjlqh frxqwulhv zlwk glvvlplodu uhodwlyh hqgrzphqwv wr vshfldol}h lq d

gl�huhqw pl{ ri jrrgv zlwk gl�huhqw zdjhv dqg rwkhu idfwru sulfhv dvvrfl0

dwhg zlwk hdfk pl{ ri surgxfwv +l1h1 hdfk frqh ri glyhuvl�fdwlrq,1 Iljxuh

7 slfwxuhv wklv vlwxdwlrq1 Qrwh wkdw zlwklq hdfk frqh ri glyhuvl�fdwlrq/

wkh idfwru sulfh lqvhqvlwlylw| frqglwlrq krogv/ wkdw lv idfwru uhzdugv gr

qrw uhvsrqg wr fkdqjhv lq hqgrzphqwv dqg wkh vwdqgdug uhdvrqlqj ri wkh

hyhq Khfnvfkhu0Rkolq prgho krogv1 Wkxv/ d zruog srsxodwhg e| frxq0

wulhv zlwk glvvlplodu uhodwlyh hqgrzphqwv pd| frqwdlq pruh wkdq d vlqjoh

uhjlrq ri idfwru sulfh lqvhqvlwlylw|1 Wkh frqfhswxdo wrro lv wkh Klfnvldq

frpsrvlwh xqlw0ydoxh lvrtxdqw 0 uhsuhvhqwhg e| wkh erog olqh lq Iljxuh

7 0 frqvlvwlqj ri vhyhudo gl�huhqw olqhdu vhjphqwv dorqj zklfk wkh vwdq0

gdug 5{5 uhdvrqlqj krogv dqg �hqg�0vhfwlrqv dorqj zklfk wkh frxqwu| lv

frpsohwho| vshfldol}hg1

Zlwk jlyhq jrrgv sulfhv/ iudjphqwdwlrq zrxog qrw dowhu idfwru uhwxuqv

li lw nhsw wkh frxqwu| zlwklq wkh vdph frqh ri glyhuvl�fdwlrq/ ru dorqj
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Iljxuh 8= Rxwvrxuflqj lq d prgho zlwk pruh jrrgv wkdq idfwruv
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d sduwlfxodu olqh vhjphqw ri wkh Klfnvldq xqlw0ydoxh lvrtxdqw/ exw fdxvh

idfwru sulfh fkdqjhv li lw fdxvhv wkh frxqwu| wr dowhu wkh frpsrvlwlrq ri

lwv surgxfwlrq +pryhphqw wr dqrwkhu olqhdu vhjphqw,1 Vlploduo|/ eldvhv

lq whfkqlfdo surjuhvv frxog fdxvh d vzlwfk iurp rqh surgxfwlrq pl{ wr

dqrwkhu/ dqg wkxv d�hfw uhodwlyh idfwru sulfhv1

Lq vshfl�f/ Mrqhv 0 Nlhu}nrzvnl +5333, frqvlghu d prgho lq zklfk

iudjphqwdwlrq vkliwv surgxfwlrq vwdjhv wr frxqwulhv zlwk kljkhu surgxf0

wlylw| dqg wkxv doorzv iru d juhdwhu dssolfdwlrq ri Ulfdugldq frpsdudwlyh

dgydqwdjh1 Wkxv/ wkh vkdsh ri wkh Klfnvldq xqlw0ydoxh lvrtxdqw lv gh0

whuplqhg e| whfkqrorj| dqg wkh kljk0vnloohg hqgrzphqw ri d frxqwu| dw

jlyhq zruog sulfhv1 Hqgrzphqwv/ krzhyhu/ ghwhuplqh wkh uhohydqw sduw

ri wklv lvrtxdqw iru hdfk frxqwu|/ wkdw duh wkh surgxfwlrq sdwwhuq dqg

uhodwlyh idfwru sulfhv1 Iljxuh 8 uhsurgxfhv wkhlu uhvxowv81

Wkh h�hfw ri idfwru sulfhv lv vkrzq wr ghshqg rq dq lqwhusod| eh0

wzhhq wkh hqgrzphqw dqg rxwsxw vwuxfwxuh ri d frxqwu| dqg wkh idf0

8Wkh vkdsh ri wkh lvrtxdqwv uh hfwv wkh dvvxpswlrq ri wkh dxwkruv wkdw surgxfwlrq

whfkqrorjlhv ri frpsrqhqwv dv zhoo dv wkh lqwhjudwhg surgxfw glvsod| �{hg lqsxw

frh!flhqwv/ vr wkdw wkhuh lv qr idfwru vxevwlwxwlrq lq uhvsrqvh wr fkdqjhv lq idfwru

sulfhv1
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wru lqwhqvlw| ri wkh iudjphqwv uhpdlqlqj lq wkh frxqwu| zklfk uhsodfh

wkh ruljlqdo lqwhjudwhg dfwlylw|1 Zlwklq wkh frqh ri glyhuvl�fdwlrq ri

wkh iudjphqwhg dfwlylw|/ ghqrwhg e| +k�/ lw lv wkh idfwru lqwhqvlw| ri

wkh iudjphqwdwlrq dfwlylw| +wkdw lv zkhwkhu wkh oderu0lqwhqvlyh ru wkh

fdslwdo0lqwhqvlyh surgxfwlrq skdvh vxuylyh, wkdw lv lpsruwdqw iru wkh

h�hfw rq idfwru sulfhv1 Zlwklq wklv frqh +k,/ li lw lv wkh kljk0vnloohg

oderu0lqwhqvlyh skdvh +�r, wkdw vxuylyhv +ru dowhuqdwlyho|/ wkh orz0vnloohg

oderu0lqwhqvlyh vwdjh +��, wkdw lv rxwvrxufhg,/ dv vkrzq lq wkh slfwxuh

wkh orz0vnloohg0wr0kljk0vnloohg zdjh udwlr idoov1 Rxwvlgh wkh frqh ri gl0

yhuvl�fdwlrq ri wkh iudjphqwhg dfwlylw|/ wkh idfwru eldv kdv qr lq xhqfh/

dqg dv lq wkh vlpsoh Khfnvfkhu0Rkolq prgho frqvlghuhg e| Duqgw +4<<:d/

4<<:e/ 4<<<,/ li iudjphqwdwlrq rffxuv dw wkh oderu0lqwhqvlyh hqg ri wkh

surgxfwlrq vshfwuxp +dv iru frxqwulhv ruljlqdoo| surgxflqj jrrgv 5 dqg

6, wkh zdjh0uhqwdo0udwlr lqfuhdvhv dqg hpsor|phqw ri oderu lq wkdw lqgxv0

wu| lqfuhdvhv dv zhoo1 Li iudjphqwdwlrq rffxuv dw wkh fdslwdo0lqwhqvlyh hqg

+dv iru frxqwulhv ruljlqdoo| surgxflqj surgxfw 6 dqg 7,/ wkh rssrvlwh lv

wuxh/ wkh zdjh0uhqwdo0udwlr ghfuhdvhv dqg hpsor|phqw lq wkh iudjphqwhg

lqgxvwu| ghfuhdvhv dv zhoo +lqfuhdvlqj lq wkh oderu0lqwhqvlyh lqgxvwu|,1

Ilqdoo|/ Nrkohu +5333d,/ uho|lqj rq uhvxowv iurp wkh wkhru| ri h�hfwlyh

surwhfwlrq/ ylhzv wkh h�hfwv ri rxwvrxuflqj rq idfwru sulfhv dv zrunlqj

wkurxjk fkdqjhv lq lpsxwhg +h�hfwlyh, sulfhv ri wkh ydoxh dgghg frp0

srqhqwv uhpdlqlqj dw krph dw jlyhq �qdo jrrgv sulfhv1 Iru d jlyhq �qdo

rxwsxw sulfh/ fkhdshu lqwhuphgldwh lqsxwv lqfuhdvh wkh ydoxh dgghg jhq0

hudwhg e| dq| jlyhq ohyho ri sulpdu| lqsxwv hpsor|hg lq wkh grphvwlfdoo|

surgxfhg iudjphqwv1 Kh dvvxphv vhfwru0vshfl�f Ulfdugldq whfkqrorjlfdo

gl�huhqfhv ehwzhhq wkh grphvwlf dqg wkh iruhljq hfrqrp| dv zhoo dv

gl�huhqw hqgrzphqwv zlwk qrq0htxdol}hg idfwru sulfhv1 Wkh iudjphqw

uhpdlqlqj lq wkh frxqwu| lv lqwhusuhwhg dv d grzqvwuhdp dfwlylw| uho|lqj

rq wkh rxwvrxufhg/ xsvwuhdp iudjphqw1 Wkh pdjqlwxgh ri wkh h�hfwlyh

sulfh fkdqjh iru wkh ydoxh dgghg dfwlylw| uhpdlqlqj lq wkh frxqwu| gh0

shqgv rq wkh frvw vdylqjv lqgxfhg e| lqwhuqdwlrqdo iudjphqwdwlrq1 Lw

lqfuhdvhv zlwk wkh h{whqw ri idfwru sulfh gl�huhqfhv ehwzhhq wkh frxq0

wulhv/ wkh vkduh ri wkh idfwru zklfk lv uhodwlyho| fkhdshu deurdg lq wkh

iudjphqwhg dfwlylw| dv zhoo dv wkh vxevwlwxwdelolw| ri surgxfwlrq idfwruv

lq wkh iudjphqwv/ zkloh lw ghfuhdvhv zlwk dq| wudglqj ru frppxqlfdwlrq

frvwv lqyroyhg dqg whfkqrorj| jdsv ehwzhhq wkh frxqwulhv1 Kh duulyhv

dw wkh iroorzlqj Wkhruhp= idfwruv zklfk duh xvhg uhodwlyho| lqwhqvlyho|

lq wkh uhpdlqlqj grphvwlf ydoxh dgghg fkdlq ri wkh lqgxvwu| dqg zklfk

revhuyh wkh juhdwhvw frvw vdylqjv +h�hfwlyh sulfh lqfuhdvh, wkurxjk rxw0

vrxuflqj zloo/ rq dyhudjh/ uhfhlyh d pruh wkdq sursruwlrqdo lqfuhdvh lq

wkhlu uhqwdo1 Wkh fuxfldo srlqw lv/ wkdw wkh idfwru sulfh h�hfw ri rxwvrxuf0

lqj grhv qrw ghshqg rq wkh frpsrvlwh idfwru lqwhqvlw| ri wkh rxwvrxuflqj
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lqgxvwu|/ exw rq wkh vnloo lqwhqvlw| ri wkh iudjphqwv vwd|lqj zlwklq wkh

frxqwu| uhodwlyh wr wkh grphvwlf kljk0vnloohg hqgrzphqw1

Mrqhv 0 Nlhu}nrzvnl +5333, dovr glvfxvv wkh h�hfwv ri iudjphqwdwlrq

rq idfwru sulfhv zkhq wkh dvvxpswlrq ri shuihfw prelolw| ri idfwruv eh0

wzhhq vhfwruv lq wkh Khfnvfkhu0Rkolq prgho lv uhod{hg1 Wkh shuihfw pr0

elolw| dvvxpswlrq hpskdvl}hv wkh orqj0uxq qdwxuh ri wkh prgho dsso|lqj

lq d shulrg ri wlph ryhu zklfk wkhuh lv qr dwwdfkphqw ri idfwru wr vhfwruv1

Lq d vkruwhu shulrg ri wlph/ idfwruv duh ohvv preloh +zrunhuv qhhg wr ohduq

rwkhu vnloov/ pdfklqhv qhhg wr eh dgdswhg/ hwf1,1 D prgho zklfk wdnhv

xs wklv lghd wr vrph h{whqw lv wkh vshfl�f0idfwruv prgho1 Wkh hdvlhvw h{0

dpsoh lv wkh 6{5 vshfl�f0idfwruv prgho zlwk wzr vshfl�f idfwruv +fdslwdo

vshfl�f wr vhfwruv,/ rqh preloh idfwru +oderu, dqg wzr jrrgv1

Mrqhv 0 Nlhu}nrzvnl +5333, vkrz/ wkdw li iudjphqwdwlrq zlwklq vxfk

d iudphzrun uxohv rxw wkh surgxfwlrq ri wkh orz0vnloohg oderu0lqwhqvlyh

frpsrqhqw/ wklv surgxfhv dq h{fhvv oderu vxsso| dqg zdjhv ghfuhdvh

uhodwlyh wr uhwxuqv rq doo w|shv ri vshfl�f idfwruv +sk|vlfdo fdslwdo/ kljk0

vnloohg oderu,1 Li wkh vshfl�f idfwru0lqwhqvlyh frpsrqhqw lv rxwvrxufhg

zdjhv ri orz0vnloohg oderu lqfuhdvh uhodwlyh wr doo vhfwru0vshfl�f uhqwdov1

Wkh idfwru eldv ri lqwhuqdwlrqdo iudjphqwdwlrq wkhuhiruh kdv d gluhfw

ehdulqj rq idfwru uhwxuqv lq wklv prgho1

Exw wklv whoov wkh vwru| derxw wkh h�hfwv ri iudjphqwdwlrq rq wkh udwlr

ri uhodwlyh idfwru uhzdugv qrw derxw uhdo idfwru uhzdugv1 Iudjphqwdwlrq/

olnh whfkqlfdo surjuhvv kdv wzr w|shv ri h�hfwv1 Iluvw/ li lw lv wkh orz0

vnloohg oderu0lqwhqvlyh surgxfwlrq skdvh wkdw lv rxwvrxufhg wkhuh lv d orz0

vnloohg oderu vdylqj h�hfw +@vxsso| ri orz0vnloohg oderu lqfuhdvhv, zklfk

ghsuhvvhv +�u�1 Rq wkh rwkhu kdqg +�u� zloo eh srvlwlyho| d�hfwhg e|

surgxfwlylw| h�hfwv ri iudjphqwdwlrq lq dq| vhfwru1 Li idfwru vxevwlwxwlrq

srvvlelolwlhv duh vx!flhqwo| odujh wkdw odwwhu h�hfw zloo eh odujhu wkdq wkh

iruphu/ ohdglqj wr dq lqfuhdvh lq wkh uhdo +�u�/ hyhq li wkh uhwxuq wr

fdslwdo lqfuhdvhv e| pruh1 Mrqhv +4<<9, kdv vkrzq wkdw iru d vpdoo rshq

hfrqrp|/ zklfk wdnhv jrrgv sulfhv dv jlyhq rq wkh zruog pdunhw/ uhdo

+�u� lqfuhdvh hyhq lq wkh fdvh lq zklfk whfkqrorjlfdo surjuhvv lv sxuho|

orz0vnloohg oderu vdylqj lq wkh vdph uhodwlyh dprxqw lq hdfk vhfwru/ li

hodvwlflwlhv ri vxevwlwxwlrq lq surgxfwlrq duh vx!flhqwo| kljk/ h{fhhglqj

wkh udwlr ri fdslwdo vkduhv wr oderu vkduhv1

Nrkohu +5333e, dgglwlrqdoo| lghqwl�hv frqglwlrqv xqghu zklfk lqwhu0

qdwlrqdo iudjphqwdwlrq lq d vshfl�f0idfwruv prgho ohdgv wr zhoiduh jdlqv

iru wkh zkroh hfrqrp| vr wkdw wkh deryh phqwlrqhg lqfrphv orvw lq

vrph sduwv ri wkh hfrqrp| duh ryhufrpshqvdwhg lq wkh djjuhjdwh e|

lqfrph jdlqv lq rwkhu sduwv1 Rqh ri wkhvh frqglwlrqv lv wkdw wkhuh duh

qr pdunhw lpshuihfwlrqv1 Pdunhw iulfwlrqv/ olnh lq h{leoh zdjhv ohdglqj

wr xqhpsor|phqw pd| r�vhw wkdw zhoiduh jdlq1 Kh ixuwkhu vkrzv wkdw
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wkh grzqzdug suhvvxuh rq zdjhv gxh wr rxwvrxuflqj fdq eh plwljdwhg

li dw ohdvw vrph ri wkh vshfl�f fdslwdo lv vhw iuhh wrr dqg pd| eh xvhg

lq wkh surgxfwlrq ri wkh uhpdlqlqj iudjphqw dqg wkhuhe| lqfuhdvlqj wkh

surgxfwlylw| ri oderu xvhg lq wkh uhpdlqlqj ydoxh dgghg fkdlq1 Iru wkh

vdph uhdvrq/ rxwvrxuflqj lv wkxv pruh olnho| wr eh kdupixo wr grphvwlf

oderu li lw lv dvvrfldwhg zlwk gluhfw lqyhvwphqw +grphvwlf fdslwdo xvhg lq

rxwvrxufhg fdslwdo udwkhu wkdq ehlqj vhw iuhh/ lv pryhg dfurvv wkh erughu

wr zrun zlwk iruhljq oderu,1

51416 Zkdw duh wkh pdlq phvvdjhv ri wudglwlrqdo wudgh wkhru|B

Jlyhq wkh deryh vxuyh| rq wkh wkhruhwlfdo olwhudwxuh rq wkh h�hfwv ri

lqwhuqdwlrqdo rxwvrxuflqj lq wudglwlrqdo wudgh wkhru|/ lw vhhpv wkdw pxfk

ghshqgv rq wkh vshfl�f ghwdlov dvvxphg1 Rqh frpprq ihdwxuh lq wkdw olw0

hudwxuh lv wkh qrwlrq/ wkdw lqwhuqdwlrqdo iudjphqwdwlrq ri wkh ydoxh dgghg

fkdlq kdv wkh vdph h�hfwv rq dq hfrqrp| dv lqgxvwu|0vshfl�f/ idfwru0

eldvhg whfkqrorjlfdo fkdqjh1 Rxwvrxuflqj ri orz0vnloohg oderu0lqwhqvlyh

surgxfwlrq skdvhv lv wkxv h{shfwhg wr uhgxfh wkh ghpdqg iru orz0vnloohg

uhodwlyh wr kljk0vnloohg oderu zlwklq dq lqgxvwu| mxvw dv vnloo0eldvhg whfk0

qrorjlfdo fkdqjh zrxog1

D frpsdulvrq ri wkh vshfl�f dvvxpswlrqv pdgh lq wkh olwhudwxuh

vkrzv wkdw prghov ri iudjphqwdwlrq zlwklq wkh vwdqgdug wudgh wkhru|

iudphzrun sulpdulo| gl�hu lq wkh zd| zlwk zklfk dq| srvvleoh idfwru

eldv ri rxwvrxuflqj fdq lq xhqfh uhodwlyh idfwru uhzdugv1 Iru d vpdoo

rshq hfrqrp|/ zklfk wdnhv zruog sulfhv dv jlyhq +lw fdqqrw e| lwvhoi

fkdqjh wkdw sulfh, wkh idfwru eldv ri wkdw fkdqjh +l1h1 zkhwkhu lw lv

oderu vdylqj ru fdslwdo vdylqj, lv ri qr uhohydqfh dw doo wr zdjhv dqg

rwkhu idfwru uhzdugv1 Wkh uhdfwlrq ri zdjhv ghshqgv vroho| rq wkh idf0

wru lqwhqvlw| ri wkh rxwvrxuflqj lqgxvwu|1 Li iudjphqwdwlrq rffxuv lq wkh

oderu0lqwhqvlyh lqgxvwu| lw dfwv olnh whfkqrorjlfdo surjuhvv lq wkdw vhfwru

dqg zloo lqfuhdvh zdjhv1 Wkh rssrvlwh lv wuxh li lw lv wkh fdslwdo0lqwhqvlyh

lqgxvwu| wkdw rxwvrxufhv1

Zh fdq lghqwli| irxu srvvleoh urxwhv e| zklfk wkh idfwru eldv fdq

lq xhqfh zdjhv dqg rwkhu idfwru uhzdugv dqg e| zklfk uhvxowv duh wkhq

qr orqjhu lq xhqfhg e| wkh idfwru lqwhqvlw| ri wkh rxwvrxuflqj lqgxvwu|/

exw e| wkh idfwru lqwhqvlw| ri wkh uhpdlqlqj iudjphqwv1

41 Ylhzlqj +erwk lqwhuphgldwhv dqg �qdo, jrrgv sulfhv dv hqgrjhqrxv

phdqv wkdw d frxqwu| lv frqvlghuhg dv odujh hqrxjk wr lq xhqfh

zruog sulfhv e| lwv rzq dfwlrqv1 Wkhq fkdqjhv lq idfwru vxssolhv

lqgxfhg e| rxwvrxuflqj ri surgxfwlrq skdvhv fkdqjh wkh uhodwlyh

sulfh ri d jrrg wkurxjk wkhlu lq xhqfh rq rxwsxwv/ dqg fkdqjh

idfwru uhzdugv dffruglqj wr wkh Vwroshu0Vdpxhovrq Wkhruhp1 Erwk

Ihhqvwud 0 Kdqvrq +4<<9d, dqg Ghdugru� +5333e, dvvxph hqgrjh0
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qrxv jrrgv sulfhv1 Ixuwkhupruh/ li iudjphqwdwlrq grhv fkdqjh wkh

zruog pdunhw sulfh ri wkh jrrg/ wkhq lw fdq orzhu wkh zhoiduh ri

d frxqwu| e| wxuqlqj lwv whupv ri wudgh djdlqvw lw1 Dv wkh rxwsxw

ri dq lqgxvwu| zklfk hqjdjhv lq iudjphqwdwlrq fdq lqfuhdvh/ lwv

sulfh rq wkh zruog pdunhw ghfuhdvhv/ prylqj wkh whupv ri wudgh lq

wkh frxqwu|*v idyru li wkh iudjphqwhg jrrg lv wkh lpsruw jrrg/ exw

wxuqlqj wkh whupv ri wudgh djdlqvw lw li wkh rxwvrxuflqj lqgxvwu|

uhsuhvhqwv wkh frxqwu|*v h{sruw vhfwru1 Orrnlqj dw Iljxuh 6 djdlq/

d qhjdwlyh whupv ri wudgh h�hfw zrxog pdnh wkh sulfh olqh lq wkh

�jxuh vwhhshu dqg zhoiduh pljkw ghfuhdvh li wklv whupv ri wudgh hi0

ihfw rxwzhljkv wkh vkliw lq surgxfwlrq srvvlelolw| iurqwlhu1 Rq wkh

rwkhu kdqg d srvlwlyh whupv ri wudgh h�hfw fdq lqfuhdvh zhoiduh

hyhq ixuwkhu1

51 Wkh vhfrqg urxwh e| zklfk wkh idfwru eldv ri iudjphqwdwlrq fdq

pdwwhu/ lv wkdw rxwvrxuflqj lq d prgho zlwk pruh jrrgv wkdq idf0

wruv pd| ohdg wr d vljql�fdqw fkdqjh lq wkh rxwsxw vwuxfwxuh ri dq

hfrqrp| +iru h{dpsoh/ vshfldol}dwlrq lq kxpdq fdslwdo0lqwhqvlyh lq0

gxvwulhv dqg dedqgrqphqw ri orz0vnloohg oderu0lqwhqvlyh lqgxvwulhv,

vr wkdw wkh frxqwu| hqgv xs lq d gl�huhqw frqh ri glyhuvl�fdwlrq

dvvrfldwhg zlwk d gl�huhqw vhw ri idfwru sulfhv1

61 Vrph idfwruv duh vhfwru0vshfl�f dqg fdqqrw eh dgrswhg lpphgl0

dwho| lq dqrwkhu lqgxvwu|/ zklfk lv d yhu| olnho| vlwxdwlrq li h�hfwv

ri rxwvrxuflqj duh wr eh dqdo|}hg lq wkh vkruw0uxq1 Wkh Khfnvfkhu0

Rkolq prgho wkxv dssolhv wr yhu| orqj0uxq wklqnlqj dqg uhvxowv duh

dssolfdeoh wr d shulrg ri wlph ryhu zklfk wkhuh lv qr dwwdfkphqw

ri idfwruv wr vhfwruv dqg dq| fkdqjh lq idfwru vxssolhv +lqgxfhg iru

h{dpsoh e| idfwru0eldvhg h�hfwv ri rxwvrxuflqj, fdq eh devruehg

e| vwuxfwxudo fkdqjhv1

71 Wkh irxuwk urxwh wr jlyh idfwru eldv ri rxwvrxuflqj d uroh wr sod| lv

wr ylhz rxwvrxuflqj dv d fkdqjh lq wkh h�hfwlyh sulfh ri wkh ydoxh

dgghg frpsrqhqwv uhpdlqlqj lq wkh frxqwu| +vhh Nrkohu/ 5333d/

5333e,1 Iru d jlyhq rxwsxw sulfh wkhq/ fkhdshu lqwhuphgldwh lqsxwv

lqfuhdvh wkh ydoxh dgghg jhqhudwhg e| dq| jlyhq ohyho ri sulpdu|

lqsxwv hpsor|hg lq wkh grphvwlfdoo| surgxfhg iudjphqwv1

Wkh h�hfwv ri rxwvrxuflqj rq wkh rxwsxw dqg hpsor|phqw vwuxfwxuh

ri frxqwulhv duh lq xhqfhg e| wzr wklqjv= wkh idfwru eldv ri wkh fkdqjhv

lqgxfhg e| rxwvrxuflqj dqg wkh vxevwlwxwlrq ehwzhhq idfwruv dv d frq0

vhtxhqfh wr idfwru sulfh fkdqjhv1 Wkh idfwru eldv d�hfwv wkh rxwsxw

vwuxfwxuh dffruglqj wr wkh U|ef}|qvnl Wkhruhp1 Wkxv/ li rxwvrxuflqj
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lqyroyhv wkh orz0vnloohg oderu0lqwhqvlyh surgxfwlrq skdvh lw kdv d orz0

vnloohg oderu vdylqj eldv lq wkh krph frxqwu|1 Wkh uhodwlyh vxsso| ri

orz0vnloohg oderu lv lqfuhdvhg dqg wkh rxwsxw vwuxfwxuh ri wkh rxwvrxuflqj

frxqwu| zloo fkdqjh wrzdug kljkhu vkduhv ri orz0vnloohg oderu0lqwhqvlyh

lqgxvwulhv1 Wkh vxevwlwxwlrq h�hfw zloo lqgxfh vxevwlwxwlrq zlwklq dq

lqgxvwu| dzd| iurp wkh pruh h{shqvlyh idfwru/ dqg wkxv olnh wkh idfwru

sulfh fkdqjhv zklfk lqgxfh wklv vkliw/ zloo ghshqg rq zklfk lqgxvwu|

iudjphqwv1 Lw zloo zrun lq wkh vdph gluhfwlrq dv wkh idfwru eldv ru lq wkh

rssrvlwh gluhfwlrq1 Lq jhqhudo/ rxwvrxuflqj ri orz0vnloohg oderu0lqwhqvlyh

surgxfwlrq vwdjhv e| wkh orz0vnloohg oderu0lqwhqvlyh lpsruw lqgxvwu| zloo

lqfuhdvh rxwsxw dqg hpsor|phqw ri wkdw vhfwru1 Rxwsxw dqg hpsor|0

phqw h�hfwv/ zkhq rxwvrxuflqj ri orz0vnloohg oderu0lqwhqvlyh surgxfwlrq

vwdjhv rffxuv lq wkh kljk0vnloohg fdslwdo0lqwhqvlyh lqgxvwu|/ surgxfh dp0

eljxrxv uhvxowv/ vr wkdw uhodwlyh rxwsxw dqg hpsor|phqw pljkw vkulqn

lq wkh iudjphqwlqj lqgxvwu|/ exw lw lv qrw wkh jhqhudo uhvxow1 Djdlq/

wkhvh uhvxowv rqo| dsso| wr wkh orqj0uxq/ lq wkh vkruw0uxq wkh lqyroyhg

vwuxfwxudo fkdqjhv fdq lqgxfh vrph xqhpsor|phqw1 Qrwh/ krzhyhu/ wkdw

wkhvh uhvxowv rqo| duh gxh wr wkh hyhq +vdph qxpehu ri jrrgv dqg idf0

wruv, Khfnvfkhu0Rkolq prgho1 Lq d prgho zlwk pruh jrrgv wkdq idfwruv d

xqltxh ghwhuplqdwlrq ri rxwsxw +dqg hpsor|phqw, ehfrphv lpsrvvleoh

+Phoylq lqghwhuplqdf|,1 Lq frqwudvw wr dq lghqwl�fdwlrq ri idfwru sulfh

h�hfwv/ pxfk pruh prgho vwuxfwxuh lv wkhuhiruh qhhghg wr lghqwli| h�hfwv

ri rxwvrxuflqj rq rxwsxw dqg hpsor|phqw1

515 Iudjphqwdwlrq lq Qhz Wudgh Wkhru| dqg hfr0

qrplf jhrjudsk| prghov

51514 Qhz Wudgh Wkhru| prghov zlwk krul}rqwdo surgxfw gli0

ihuhqwldwlrq

Wudglwlrqdo wudgh wkhru| kdv kljkoljkwhg wzr prwlyhv iru lqwhuqdwlrqdo

iudjphqwdwlrq= idfwru sulfh ru hqgrzphqw gl�huhqfhv dqg2ru Ulfdugldq

surgxfwlylw| gl�huhqwldov dfurvv frxqwulhv1 Li surgxfwlrq surfhvvhv gl�hu

lq idfwru lqwhqvlw| ru fdq eh vsolw xs vxfk wkdw gl�huhqw frxqwulhv duh

hvshfldoo| surgxfwlyh lq ixo�oolqj d fhuwdlq wdvn lq wkh ydoxh dgghg fkdlq

wkhq dgglwlrqdo jdlqv fdq eh dffuxhg e| sxvklqj vshfldol}dwlrq eh|rqg

wkh surgxfw ohyho1 D wklug prwlyh lv wkdw d vsolwwlqj xs ri wkh surgxfwlrq

surfhvv lqwr pruh dqg pruh vshfldol}hg wdvnv fdq eh vhhq dv dq lqfuhdvh

lq wkh glylvlrq ri oderu dqg wkxv ohdg wr jdlqv vwhpplqj iurp hfrqrplhv

ri vshfldol}dwlrq ã od Dgdp Vplwk1 Hwklhu +4<:</ 4<;5, hpskdvl}hg wklv

odwwhu lghd lq klv prgho ri +lqwud0lqgxvwu|, wudgh lq gl�huhqwldwhg lqwhu0

phgldwh surgxfwv1 Klv prgho ehorqjv wr wkh fodvv ri Qhz Wudgh Wkhru|

prghov zlwk hfrqrplhv ri vfdoh/ surgxfw gl�huhqwldwlrq dqg lpshuihfw
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frpshwlwlrq dv lwv nh| hohphqwv1 Wkh Qhz Wudgh Wkhru| lv ixqgdphq0

wdoo| d wkhru| ri lqwud0lqgxvwu| wudgh +LLW, zklfk lqyroyhv dq h{fkdqjh ri

gl�huhqwldwhg jrrgv wkdw idoo lqwr wkh vdph surgxfw fdwhjru| +Jhupdq

Phufhghv iru Eulwlvk Mdjxdu,1 Lqghhg/ wkh exon ri wrwdo lqwhuqdwlrqdo

wudgh wdnhv sodfh dprqj lqgxvwuldol}hg frxqwulhv ghvslwh wkh idfw wkdw

wkhvh frxqwulhv vkduh vlplodu idfwru hqgrzphqwv dqg surgxfwlrq whfk0

qrorjlhv dqg lw lv wkh Qhz Wudgh Wkhru| wkdw kdv ehhq ghyhorshg wr

h{sodlq wklv skhqrphqrq1 Wkh edvlf iudphzrun ri wkhvh prghov zdv

lqwurgxfhg e| Nuxjpdq +4<:<, dqg Khospdq +4<;4,1 Lpshuihfw frpsh0

wlwlrq lv dvvxphg wr wdnh wkh irup ri prqrsrolvwlf frpshwlwlrq zlwk iuhh

hqwu| dqg h{lw ri �upv gulylqj sur�wv wr }hur1 Ixuwkhu nh| dvvxpswlrqv

duh= lqwhuqdo hfrqrplhv ri vfdoh lq wkh surgxfwlrq ri hdfk ydulhw| ri d

jrrg> d shuihfw v|pphwu| dfurvv ydulhwlhv lq surgxfwlrq dv zhoo dv frq0

vxpswlrq> hdfk frqvxphu ghulyhv xwlolw| iurp surgxfw ydulhw| dqg iru d

jlyhq lqfrph/ xwlolw| lqfuhdvhv qrw rqo| zlwk wkh frqvxpswlrq ohyho ri

hdfk jrrg/ exw dovr zlwk wkh qxpehu ri ydulhwlhv1 Wkhvh dvvxpswlrqv

hqvxuh dprqj rwkhu wklqjv wkdw hdfk �up zloo surgxfh d xqltxh ydulhw|>

lw qhyhu sd|v wr frs| d ulydo1 Ixuwkhupruh/ rxwsxw ohyhov dqg sulfhv zloo

eh wkh vdph dfurvv ydulhwlhv91

Wkhvh dvvxpswlrqv dovr vhuyh dv wkh exloglqj eorfn iru wkh Hwklhu

prgho exw klv dssurdfk gl�huv iurp wkh edvlf iudphzrun lq dq lpsruwdqw

zd|1 Wkh �uvw lv wkdw wkh prqrsrolvwlf frpshwlwlrq iudphzrun lv dssolhg

wr h{sodlq wkh lpsdfw ri vfdoh hfrqrplhv dw wkh lqwhuphgldwh lqsxw ohyho

dqg wkxv h{sodlqv lqwud0lqgxvwu| wudgh lq lqsxwv udwkhu wkdq �qdo surg0

xfwv1 D glvwlqfwlyh ihdwxuh ri klv prgho lv wkdw wkhuh duh wzr gl�huhqw

9D shfxoldu ihdwxuh ri wkh Nuxjpdq +4<:<, prgho lv lwv dvvxpswlrq wkdw hyhu|

frqvxphu olnhv vrph ri hyhu| ydulhw|1 Wkxv/ frqvxphuv rswlpl}h zhoiduh e| pd{lpl}0

lqj wkh qxpehu ri ydulhwlhv frqvxphg dqg ydulhw| lv ghvludeoh lq dqg ri lwvhoi1 Wklv lv

riwhq dovr uhihuuhg wr dv wkh �oryh ri ydulhw| dssurdfk� lq wkh vslulw ri Gl{lw 0 Vwljolw}

+4<::,1 Dqrwkhu dssurdfk wr prgho wkh ghpdqg iru ydulhw| lv edvhg rq wkh zrun

ri Odqfdvwhu +4<:</ 4<;3, dqg zdv lqwurgxfhg lq lqwhuqdwlrqdo wudgh e| Khospdq

+4<;4,1 Lw lv edvhg rq d �prvw suhihuuhg ydulhw|� xwlolw| ixqfwlrq1 Frqvxphuv gl�hu

ryhu wkhlu suhihuuhg ydulhw| dqg li d frqvxphu sxufkdvhv d ydulhw| wkdw lv gl�huhqw

iurp klv lghdo fkrlfh/ wklv ydulhw| |lhogv d vpdoohu xwlolw| wkdq rqh xqlw ri wkh prvw

suhihuuhg rqh1 Txdqwlwlhv ri ydulhwlhv rwkhu wkdq wkh suhihuuhg rqh kdyh wr eh glv0

frxqwhg/ zlwk wkh glvfrxqw idfwru kljkhu/ wkh kljkhu wkh �glvwdqfh� ri wkh frqvxphg

ydulhw| wr wkh suhihuuhg ydulhw| lv1 Wklv dssurdfk lv pruh frpsoh{ wkdq wkh iruphu

dqg kdv ehhq xvhg udwkhu ohvv lq wkh olwhudwxuh1 Qrwh/ wkdw zkloh lq wkh Nuxjpdq

�oryh ri ydulhw|� dssurdfk lqwhuqdwlrqdo wudgh lv dozd|v ehqh�fldo wr doo/ lqwhuqdwlrqdo

wudgh lq wkh prvw suhihuuhg ydulhw| dssurdfk ri wkh Khospdq prgho lv ehqh�fldo rq

dyhudjh exw srwhqwldoo| kdupixo wr vrph frqvxphuv +vhh dovr Khospdq 0 Nuxjpdq/

4<;8/ Zrqj/ 4<<8,1

D wklug glphqvlrq ri lqwud0lqgxvwu| wudgh uhihuv wr jrrgv lq d qduurz surgxfw

jurxs/ zklfk duh yhuwlfdoo| gl�huhqwldwhg +l1h1 jrrgv gl�hu lq txdolw|/ vhh Jurvvpdq

0 Khospdq/ 4<<4,1
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vrxufhv ri lqfuhdvlqj uhwxuqv wr vfdoh lq surgxfwlrq1 Wkh prgho lqyroyhv

wzr jrrgv/ rqh zklfk lv surgxfhg xqghu frqvwdqw uhwxuqv +djulfxowxuh,

dqg wkh rwkhu xqghu lqfuhdvlqj uhwxuqv +pdqxidfwxuhv,1 Wkh rxwsxw ri

wkh pdqxidfwxuhg jrrg lv prghoohg wr lqyroyh wzr vwdjhv fkdudfwhul}hg

e| wzr glvwlqfw irupv ri hfrqrplhv ri vfdoh1 Iluvw/ sulpdu| uhvrxufhv duh

xvhg wr surgxfh gl�huhqwldwhg lqwhuphgldwh lqsxwv +frpsrqhqwv, xqghu

lqwhuqdo hfrqrplhv ri vfdoh1 Wkhq wkh gl�huhqwldwhg frpsrqhqwv duh frp0

elqhg wr surgxfh wkh �qdo pdqxidfwxuhg jrrg xqghu h{whuqdo hfrqrplhv

ri vfdoh1 Pruh vshfl�fdoo|/ wkh surgxfwlrq ixqfwlrq iru �qlvkhg pdqx0

idfwxuhg jrrgv glvsod|v frqvwdqw uhwxuqv wr vfdoh iru d jlyhq qxpehu ri

ydulhwlhv/ exw lqfuhdvlqj uhwxuqv lq wkh qxpehu ri lqsxwv1 Wkxv/ d odujhu

ydulhw| ri frpsrqhqwv uh hfwv d juhdwhu glylvlrq ri oderu dqg juhdwhu

hfrqrplhv ri vshfldol}dwlrq ã od Dgdp Vplwk1 Wkh juhdwhu wkh qxpehu

ri ydulhwlhv lq lqsxwv wkh orzhu wkh frvw ri surgxfwlrq ri wkh �qdo surg0

xfw1 Dv wudgh jlyhv hdfk frxqwu| dffhvv wr wkh rwkhu*v frpsrqhqwv dqg

qr wudqvsruwdwlrq frvwv ri dq| nlqg duh dvvxphg/ h{whuqdo hfrqrplhv ri

vfdoh duh lqwhuqdwlrqdo lq vfrsh/ wkh| gr qrw uhtxluh d frqfhqwudwlrq ri

wkh lqgxvwulhv lq dq| rqh frxqwu|1 Wr wdnh dffrxqw ri wklv lqwhuqdwlrqdo

dvshfw/ Hwklhu fdoov wkhp �lqwhuqdwlrqdo uhwxuqv wr vfdoh�1

Lw lv lpsruwdqw wr vhh wkdw wr wdnh dgydqwdjh ri hfrqrplhv ri vsh0

fldol}dwlrq lw zrxog sd| wr surgxfh dq lq�qlwh dprxqw ri ydulhwlhv exw

wkdw wkh suhvhqfh ri vfdoh hfrqrplhv dw wkh ohyho ri wkh lqglylgxdo sodqwv

lq wkh lqwhuphgldwhv surgxfwlrq frqvwudlq wkh ghjuhh ri vshfldol}dwlrq1

Ydulhw| pxvw eh wudghg r� djdlqvw frvw= surgxflqj doo frqfhlydeoh yd0

ulhwlhv zrxog lqyroyh wrr juhdw d orvv ri hfrqrplhv ri vfdoh/ surgxflqj

mxvw rqh ydulhw| dw kxjh vfdoh zrxog ylrodwh wrr pxfk wkh hfrqrplhv ri

vshfldol}dwlrq1

Lq wklv prgho wkhq/ wudgh ehfrphv d zd| ri h{whqglqj wkh pdunhw

dqg h{sorlwlqj hfrqrplhv ri vfdoh dw wkh lqglylgxdo sodqw ohyho1 Wudgh

dovr lqfuhdvhv wkh qxpehu ri ydulhwlhv ri frpsrqhqwv wkdw surgxfhuv fdq

fkrrvh iurp/ zklfk lv ehqh�fldo dv wkhuh duh lqfuhdvlqj uhwxuqv wr vsh0

fldol}dwlrq1 Wr vhh wklv/ uhphpehu wkdw wkh v|pphwu| dvvxpswlrq iru

doo wkh ydulhwlhv surgxfhg hqvxuhv wkdw qr �up zloo surgxfh wkh vdph

ydulhw| lq htxloleulxp1 Wkhq/ li wzr frxqwulhv surgxfh lghqwlfdo ydulhwlhv

xqghu dxwdun| dqg vwduw wr wudgh/ wkhuh zloo eh dq lpphgldwh jdlq e|

srrolqj wkh surgxfwlrq ri hdfk dw rqh ri wkh frxqwulhv dqg uhdslqj wkh

vfdoh hfrqrplhv1 Li rq wkh rwkhu kdqg wkh ydulhwlhv duh qrw lghqwlfdo/ sur0

gxfhuv lq hdfk frxqwu| kdyh wkh krph dqg wkh iruhljq ydulhwlhv wr fkrrvh

iurp/ zklfk lqfuhdvhv hfrqrplhv ri vshfldol}dwlrq1 Wkh htxloleulxp zloo

suredeo| eh vrphzkhuh lq ehwzhhq/ vr wkdw wudgh lq lqwhuphgldwhv udlvhv

zhoiduh e| erwk lqfuhdvlqj fkrlfh dqg uhgxflqj frvwv1

Dowkrxjk wkh gl�huhqwldwhg frpsrqhqwv duh prghoohg dv vhsdudwh kru0
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l}rqwdoo| gl�huhqwldwhg lqsxwv/ wkh| duh ehvw lqwhusuhwhg dv lqgh{lqj wkh

ohyho ri lqsxwv surylghg e| glvwlqfw vxssolhuv lq wkh ydoxh dgghg fkdlq1

Dv wkh qxpehu ri ydulhwlhv lq wkh prgho lqfuhdvhv/ wkh ohyho ri lqsxw vsh0

fldol}dwlrq dqg wkxv iudjphqwdwlrq lv lqfuhdvhg1 Exw qrwh dovr wkdw wkh

iudjphqwhg wdvnv lq wklv vruw ri prgho gr qrw gl�hu lq idfwru lqwhqvlwlhv

dv kdv ehhq dvvxphg lq wkh dqdo|vlv ri lqwhuqdwlrqdo rxwvrxuflqj lq d

Khfnvfkhu0Rkolq iudphzrun1 Gl�huhqwldwlrq rffxuv dorqj d krul}rqwdo

glphqvlrq uhihuulqj wr gl�huhqw ydulhwlhv ri d surgxfw wkdw duh ri vlplodu

txdolw| dqg wkdw duh surgxfhg yld edvlfdoo| wkh vdph whfkqrorj|1

Lw lv dovr lpsruwdqw wr vhh wkdw zkloh wklv prgho lv deoh wr suhglfw wkh

yroxph ri lqwud0lqgxvwu| wudgh lq lqwhuphgldwh surgxfwv wkh sdwwhuq ri

wkdw wudgh lv lqghwhuplqdwh1 Wkhuh lv qrwklqj lq wklv prgho zklfk whoov xv

zklfk frxqwu| zloo surgxfh zklfk ydulhw| ri wkh frpsrqhqwv dv orqj dv

wkhvh frpsrqhqwv duh surgxfleoh yld wkh vdph surgxfwlrq ixqfwlrq dqg

wkhuh lv wkxv qr idfwru hqgrzphqw ru whfkqrorj| edvlv iru wudgh dv orqj

dv wudgh lq lqwhuphgldwhv lv qrw vxemhfw wr wudqvsruwdwlrq frvwv1 Wkdw lv/

lw grhv qrw pdwwhu zkhwkhu d sduwlfxodu ydulhw| lv surgxfhg lq wkh krph

ru wkh iruhljq frxqwu| dv orqj dv erwk frxqwulhv duh dvvxphg wr kdyh

lghqwlfdo whfkqrorjlhv lq surgxflqj wkh gl�huhqwldwhg surgxfwv dqg dv

orqj dv wkhuh duh qr frvwv lqyroyhg lq wudqvsruwlqj wkhvh ydulhwlhv dfurvv

frxqwulhv1 Doo lw vd|v lv wkdw wkhuh zloo eh lqfuhdvhg iudjphqwdwlrq/ lw lv

qrw fohdu zklfk ydulhwlhv zloo eh glvsodfhg e| yhu| vlplodu iruhljq ulydov

dqg zklfk zloo uhpdlq lq wkh frxqwu|1

Dv wr lqfrph h�hfwv/ lw lv xvxdoo| dujxhg wkdw dgmxvwphqw frvwv gxh

wr vwuxfwxudo fkdqjhv iroorzlqj wudgh olehudol}dwlrq duh orzhu zkhq wkh

hphujlqj wudgh lv ri wkh lqwud0lqgxvwu| w|sh:1 Li idfwru lqwhqvlwlhv eh0

wzhhq vhfwruv duh vlplodu wkhq d wudqvihu ri oderu iurp rqh vhfwru wr dq0

rwkhu lv srvvleoh zlwkrxw frpsohwh uhwudlqlqj ri wkh zrun irufh1 Lw lv hdv0

lhu wr wudqvihu dqg dgdsw uhvrxufhv zlwklq lqgxvwulhv wkdq wr vzlwfk wkhp

iurp rqh lqgxvwu| wr dqrwkhu1 Nuxjpdq +4<;4, dgguhvvhv wkh lqfrph0

glvwulexwlrq h�hfw ri lqwud0lqgxvwu| wudgh dqg irupdoo| vkrzv wkdw wkh

pruh vlplodu wkh frxqwulhv duh/ wkh odujhu wkh lqwud0lqgxvwu| wudgh wkhuh0

iruh lv/ wkh pruh olnho| lw lv wkdw hyhu|rqh ehqh�wv iurp lw dqg wkxv wkdw

lqwud0lqgxvwu| wudgh srvhv ihzhu dgmxvwphqw sureohpv wkdq lq wkh vwdq0

gdug fdvh ri lqwhu0lqgxvwu| wudgh1 Wklv lv d uhvxow wkdw uxqv frxqwhu

wr wkh suhglfwlrq ri wkh Vwroshu0Vdpxhovrq Wkhruhp ri wkh vwdqgdug

Khfnvfkhu0Rkolq prgho zkhuh wkh vfdufh idfwru lv wr orvh iurp wudgh1 Lw

fdq eh h{sodlqhg lqwxlwlyho| e| wkh idfw wkdw lq wkh prghov ri wkh Qhz

Wudgh Wkhru|/ wudgh surylghv jdlqv ryhu dqg deryh wkdw iurp vshfldo0

:Vhh iru lqvwdqfh Edodvvd +4<99,/ Fdyhv +4<;4,/ Nuxjpdq +4<;4,/ exw dovr Kdplo0

wrq 0 Nqlhvw +4<<4, lqwurgxflqj d phdvxuh ri pdujlqdo lqwud0lqgxvwu| wudgh dqg wkh

olwhudwxuh iroorzlqj wkdw/ iru lqvwdqfh Euxhokduw +4<<7,1
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l}dwlrq dffruglqj wr frpsdudwlyh dgydqwdjh/ iurp lqfuhdvhg ydulhw| dqg

ehwwhu h{sorlwdwlrq ri vfdoh hfrqrplhv1 Wkxv/ li fkdqjhv lq uhodwlyh idf0

wru uhzdugv duh qrw wrr odujh/ wkhvh h{wud jdlqv frxog pdnh hyhu|rqh

ehwwhu r�1 Dqg �qdoo|/ wkh pruh vlplodu frxqwulhv duh dqg wkh pruh

lpsruwdqw vfdoh hfrqrplhv duh 0 d vwdwh jlylqj ulvh wr wkh suhydohqfh ri

lqwud0lqgxvwu| wudgh 0 wkh pruh olnho| wklv lv wr eh wkh fdvh +vfdufh dv

zhoo dv dexqgdqw idfwruv jdlq iurp wudgh,1

51515 Qhz Wudgh Wkhru| prghov zlwk yhuwlfdo surgxfw gl�hu0

hqwldwlrq

Wkh deryh suhglfwlrqv gr qrw fduu| ryhu wr d prgho lq zklfk vshfldol}d0

wlrq lqyroyhv yhuwlfdoo| gl�huhqwldwhg surgxfwv zkhuh wkh fdslwdo0oderu0

udwlr ru vnloo uhtxluhphqwv dowhu lq wkh surfhvv ri vshfldol}dwlrq1 Prghov

ri yhuwlfdo surgxfw gl�huhqwldwlrq lq frqwudvw wr wkh prghov ri krul}rq0

wdo surgxfw gl�huhqwldwlrq zlwklq wkh Qhz Wudgh Wkhru| dvvxph wkdw

gl�huhqw ydulhwlhv uhtxluh gl�huhqw idfwru sursruwlrqv lq surgxfwlrq dqg

surylgh dq h{sodqdwlrq ri lqwud0lqgxvwu| wudgh lq d txdvl Khfnvfkhu0

Rkolq vhwwlqj zlwk hdfk frxqwu| surgxflqj wkh ydulhwlhv prvw vxlwlqj lwv

hqgrzphqwv +Ilqjhu/ 4<:8/ Idoyh|/ 4<;4/ Idoyh| 0 Nlhu}nrzvnl/ 4<;8,1

Wkh fhqwudo dvvxpswlrq ri wkh uhvshfwlyh prghov lv wkdw d kljkhu +kx0

pdq, fdslwdo0oderu0udwlr uhvxowv lq wkh surgxfwlrq ri kljkhu txdolw|1 Iurp

wklv iroorzv wkdw +kxpdq, fdslwdo0dexqgdqw frxqwulhv h{sruw uhodwlyho|

kljk0txdolw| surgxfwv/ zkloh oderu0dexqgdqw frxqwulhv h{sruw uhodwlyho|

orz0txdolw| surgxfwv1 Wkh lpsolfdwlrqv ri prghov ri yhuwlfdo surgxfw gli0

ihuhqwldwlrq duh txlwh gl�huhqw iurp wkh prghov lqfrusrudwlqj krul}rqwdo

surgxfw gl�huhqwldwlrq dv wkh| suhglfw d srvlwlyh uhodwlrqvkls ehwzhhq

wkh gl�huhqfh lq idfwru hqgrzphqwv dqg yhuwlfdo LLW/ dv zhoo dv d srvl0

wlyh fruuhodwlrq ehwzhhq wkh gl�huhqfh lq frxqwulhv* shu fdslwd lqfrphv/

ghpdqg dqg yhuwlfdo LLW1 Wkh dqdo|vlv ri rxwvrxuflqj zrxog wkhq sur0

fhhg pxfk lq wkh vdph zd| dv lq wkh vwdqgdug Khfnvfkhu0Rkolq prgho

dqg lwv h{whqvlrqv1

51516 Hfrqrplf jhrjudsk|/ wudqvsruwdwlrq frvwv

Wkh prvw glvwlqfwlyh hohphqw ri hfrqrplf jhrjudsk| prghov lv wkh lq0

whudfwlrq ri lqfuhdvlqj uhwxuqv zlwk wudqvsruw frvwv dfurvv frxqwulhv +ru

uhjlrqv,1 Lq vxfk d zruog lqfuhdvlqj uhwxuq dfwlylwlhv duh suhglfwhg wr or0

fdwh lq wkh odujhu pdunhw1 Pdunhw vl}h wkhq ehfrphv wkh edvlv iru wudgh

dqg gl�huhqfhv lq wkh surgxfwlrq vwuxfwxuh ehwzhhq frxqwulhv1 Qrwh

wkdw zlwkrxw wudqvsruw frvwv lq dq lqfuhdvlqj uhwxuqv prgho vshfldol}d0

wlrq sdwwhuqv zrxog vwloo eh lqghwhuplqdwh dv lq wkh Qhz Wudgh Wkhru|

prghov uhylhzhg ehiruh1 Wkh edvlf iudphzrun zdv djdlq surylghg e|
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Nuxjpdq +4<;3/ 4<<4d/ 4<<4e,;1

Nuxjpdq 0 Yhqdeohv +4<<8, dqg Yhqdeohv +4<<9, surylgh dq dssolfd0

wlrq ri wkhHwklhu +4<;5, prgho ri frvwohvv wudgh lq gl�huhqwldwhg lqwhuph0

gldwh jrrgv lq wkh duhd ri hfrqrplf jhrjudsk|1 Wkh lqwhudfwlrq ehwzhhq

wudqvsruw frvwv dqg wudgh lq lqwhuphgldwhv fuhdwhv frxqwu|0vshfl�f h{whu0

qdo hfrqrplhv zklfk pd| ohdg wr dq djjorphudwlrq ri hfrqrplf dfwlylw|1

Qrwh wkdw lq wkh ruljlqdo Hwklhu prgho zlwk frvwohvv wudgh lq lqwhuph0

gldwhv lw lv qrw qhfhvvdu| iru wkh lqgxvwulhv wr frqfhqwudwh lq rqo| rqh

frxqwu| lq rughu wr uhdol}h hfrqrplhv ri vshfldol}dwlrq1

Vwduwlqj iurp dq lqlwldo vlwxdwlrq ri kljk wudgh eduulhuv/ wkhvh dxwkruv

vwxg| wkh lpsdfw ri ghfolqlqj wudqvsruwdwlrq frvwv rq lqfrphv dqg sur0

gxfwlrq sdwwhuv ri wzr uhjlrqv/ wkh Qruwk dqg Vrxwk1 Wkh| prgho wkuhh

vhfwruv/ rqh ri zklfk lv shuihfwo| frpshwlwlyh surgxflqj d frvwohvvo| wudg0

deoh jrrg +djulfxowxuh,1 Wkh wzr rwkhuv duh prqrsrolvwlfdoo| frpshwlwlyh

dqg yhuwlfdoo| olqnhg1 Wkh xsvwuhdp lqgxvwu| lv surylglqj dq lqwhuph0

gldwh jrrg wr wkh grzqvwuhdp �up zklfk lq wxuq vxssolhv frqvxpswlrq

+pdqxidfwxuhv,1 Wkhuh lv d vlqjoh sulpdu| +krprjhqhrxv, idfwru dw hdfk

orfdwlrq/ oderu1 Erwk xsvwuhdp dqg grzqvwuhdp �upv surgxfh xqghu

lqfuhdvlqj uhwxuqv wr vfdoh dqg duh vxemhfw wr wudqvsruwdwlrq frvwv1

Wkh suhglfwlrqv ri wklv prgho iudphzrun duh dv iroorzv= Lqlwldoo|

wudqvsruw frvwv duh vr kljk wkdw hdfk uhjlrq surgxfhv lwv rzq vxsso| ri

doo jrrgv1 Dv wudqvsruw frvwv ghfolqh/ wzr0zd| wudgh lq wkh lqfuhdvlqj

uhwxuqv wr vfdoh +LUV, jrrg +lqfoxglqj lqwhuphgldwh lqsxwv, hphujhv dqg

ghpdqg iru wkh lqgxvwulhv* surgxfwv vwduwv wr pdwwhu iru dq lqgxvwu|

orfdwlrq1 Li wkh Qruwk kdsshqv wr kdyh d odujhu pdqxidfwxulqj vhfwru/

jlyhq wudqvsruwdwlrq frvwv/ wkdw uhjlrq ehfrphv d pruh dwwudfwlyh sodfh

wr orfdwh lqwhuphgldwh lqsxwv surgxfwlrq +edfnzdug olqndjh,1 Rq wkh

rwkhu kdqg/ zlwk wudqvsruwdwlrq frvwv lqfxuuhg lq vklsslqj jrrgv/ frvwv

ri wkh �qdo jrrgv vhfwru ghshqg rq wkh orfdwlrq ri lqwhuphgldwh vxsso|lqj

�upv +iruzdug olqndjh,1 Wkh forvhu d grzqvwuhdp �up orfdwhv wr wkh

pdunhw zkhuh pdq| xsvwuhdp �upv duh/ wkh pruh lw vdyhv lq wudqvsruw

frvwv1 Wklv zloo orzhu surgxfwlrq frvwv lq pdqxidfwxulqj dqg h{sdqg

wkdw vhfwru/ zklfk lq wxuq zloo pdnh wkdw orfdwlrq hyhq pruh dwwudfwlyh

wr orfdwh lqwhuphgldwh lqsxwv surgxfwlrq1 Wkurxjk yhuwlfdo olqndjhv ri

�upv lq wkh pdqxidfwxulqj vhfwru/ d flufxodu fdxvdwlrq vhwv lq1 Ghpdqg

dqg frvw olqndjhv ri yhuwlfdoo| lqwhjudwhg �upv frqvwlwxwh wkh gulylqj

irufh iru wkh djjorphudwlrq ri dfwlylwlhv1

Dv wkh vl}h ri wkh pdqxidfwxulqj lqgxvwu| lq wkh Qruwk lqfuhdvhv/ wklv

zloo jlyh ulvh wr zdjh gl�huhqwldov ehwzhhq wkh Qruwk dqg Vrxwk ehfdxvh

idfwru pdunhw frpshwlwlrq wdnhv ryhu/ exw 0 dv wr uhdo zdjhv 0 sduwo|

;Iru dq ryhuylhz rq wkh pdlq ihdwxuhv dqg lpsolfdwlrqv ri hfrqrplf jhrjudsk|

prghov vhh Zroipd|u0Vfkqlw}hu +4<<<,1
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dovr ehfdxvh ri gl�huhqfhv lq sulfh lqglfhv dv wudqvsruwdwlrq frvwv kdyh

wr eh lqfxuuhg lq d gl�huhqw dprxqw ri jrrgv lq wkh wzr orfdwlrqv<1 Dv

d frqvhtxhqfh/ wkh Vrxwk zloo kdyh orzhu uhdo zdjhv1

Dv wudqvsruwdwlrq frvwv ghfolqh ixuwkhu/ wkh lpsruwdqfh ri ehlqj forvh

wr wkh pdunhw dqg/ khqfh/ wkh lpsruwdqfh ri iruzdug dqg edfnzdug olqn0

djhv glplqlvkhv1 Surgxfhuv zloo vwduw wr frqvlghu wr wdnh dgydqwdjh ri

wkh orzhu zdjh lq wkh Vrxwk/ li wkh wudqvsruwdwlrq frvwv duh orz hqrxjk/

dqg ehjlq wr h{sdqg pdqxidfwxulqj wkhuh dw wkh frvw ri wkh Qruwk1 Wklv

lq wxuq zloo fdxvh zdjhv wr ulvh lq wkh Vrxwk dqg wr idoo lq wkh Qruwk/ ohdg0

lqj wr d frqyhujhqfh ri lqfrph1 Wkxv/ wkh uhodwlrqvkls ehwzhhq wkh ohyho

ri wudqvsruwdwlrq frvwv dqg lqfrph dv zhoo dv wkh ghjuhh ri jhrjudsk0

lfdo frqfhqwudwlrq ri surgxfwlrq duh vkrzq wr eh X0vkdshg= yhu| kljk

dqg yhu| orz wudqvsruwdwlrq frvwv zrxog idyru glvshuvlrq/ lqwhuphgldwh

ohyhov/ d frqfhqwudwlrq ri lqfuhdvlqj uhwxuq dfwlylwlhv1

Prvw ri wkh hfrqrplf jhrjudsk| olwhudwxuh dvvxphv wkdw wkh frxq0

wulhv +uhjlrqv, xqghu frqvlghudwlrq duh d sulrul lghqwlfdo ru gl�hu rqo|

lq vl}h1 Li/ krzhyhu/ wkh odujhu frxqwu| dovr kdsshqv wr kdyh d frpsdu0

dwlyh dgydqwdjh lq rqh ru wkh rwkhu irup lq wkh lqfuhdvlqj uhwxuqv wr

vfdoh lqgxvwu|/ wkh fhqwulshwdo irufhv lq wkh prgho zloo eh uhlqirufhg1 Li

lqvwhdg uhodwlyh idfwru hqgrzphqwv idyru surgxfwlrq ri LUV surgxfwv lq

wkh vpdoohu frxqwu|/ wkh fhqwulixjdo irufhv lq wkh prgho zrxog eh dwwhq0

xdwhg/ dowkrxjk/ lq hduo| vwdjhv ri wudgh olehudol}dwlrq/ �upv zloo vwduw

wr uhorfdwh wr wkh odujhu pdunhw hyhq li wklv jrhv djdlqvw wkh gluhfwlrq ri

qhw wudgh suhglfwhg rq wkh edvlv ri uhodwlyh idfwru hqgrzphqwv1 Xqghu

dxwdun|/ hdfk frxqwu|*v vkduh ri lqgxvwu| zrxog htxdo lwv vkduh ri zruog

hqgrzphqwv1

Kdqvrq +4<<7/ 4<<9, gluhfwo| frqvlghuv wkh frqvhtxhqfhv ri wudgh ole0

hudol}dwlrq rq wkh yhuwlfdo rujdql}dwlrq +ru iudjphqwdwlrq, ri dq lqgxvwu|

xqghu orfdwlrq0vshfl�f h{whuqdo hfrqrplhv dqg vshfl�fdoo| glvfxvvhv wkh

h�hfwv ri lqwhuqdwlrqdo iudjphqwdwlrq rq wkh grphvwlf orfdwlrq iru wkh

vxuylylqj surgxfwlrq vhjphqw dqg wkxv wkh uhjlrqdo frqvhtxhqfhv ri iudj0

phqwdwlrq zlwklq d frxqwu|1 Kh frqvlghuv rqo| rqh lqgxvwu|/ exw zkrvh

surgxfwlrq surfhvv lv dvvxphg wr lqyroyh wzr glvwlqfw vwdjhv zlwk ydul0

dwlrq lq wkh uhvrxufh lqwhqvlw| dfurvv surgxfwlrq vwdjhv= ghvljq/ zklfk

lwvhoi lqyroyhv pdq| vshfldol}hg/ kljk0vnloohg oderu0lqwhqvlyh vxevlgldu|

vhuylfhv/ hdfk surgxfhg xqghu lqfuhdvlqj uhwxuqv wr vfdoh/ dqg dvvhp0

eo|/ d urxwlqh orz0vnloohg oderu0lqwhqvlyh wdvn shuiruphg xqghu frqvwdqw

uhwxuqv wr vfdoh1 Wkh lqglylgxdo lqsxwv surgxfhg lq wkh �uvw vwdjh +�gh0

vljq�, duh dvvxphg wr eh vxemhfw wr kljk wudqvsruw frvwv/ vr wkdw wkh|

<Dv wkh sursruwlrq ri orfdoo| surgxfhg ydulhwlhv/ zklfk duh sulfhg orzhu wkdq

lpsruwhg ydulhwlhv gxh wr wudqvsruw frvwv/ ulvhv/ wkh sulfh lqgh{ lq wklv frxqwu| jrhv

grzq1
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duh qrw wudghg1 Iru wkh �qdo dvvhpeohg surgxfw dv zhoo dv wkh frp0

srvlwh lqsxw iurp vwdjh 4 +uhdg|0wr0dvvhpeo| frpsrqhqwv, wkhvh frvwv

duh qrw vx!flhqw wr suhyhqw wkhp iurp ehlqj wudghg1 Wklv doorzv lqsxw

surgxfwlrq dqg dvvhpeo| wr rffxu lq gl�huhqw orfdwlrqv1 Wkhuh duh wzr

frxqwulhv= Iruhljq/ zklfk lv odujh +vl}h sur{lhv iru ghyhorsphqw, dqg kdv

d vlqjoh uhjlrq/ dqg Krph/ zklfk kdv wzr uhjlrqv/ Qruwk dqg Vrxwk/ dqg

lv vpdoohu1

Xqghu wkhvh dvvxpswlrqv wkh lqsxw surgxfhuv ri vwdjh 4 zloo dozd|v

suhihu wr frqfhqwudwh surgxfwlrq lq rqh sodfh dqg wr orfdwh zkhuh gh0

pdqg iru wkhlu lqsxwv lv kljkhvw/ dqg wklv lq wxuq zloo eh kljkhu wkh odujhu

wkh frqfhqwudwlrq ri wkh rwkhu lqsxw surgxfhuv douhdg| lv1 Dv wkhuh duh

dovr vrph wudqvsruw frvwv dvvxphg lq vklsslqj wkh frpsrvlwh lqsxw/ doo

hovh htxdo/ dvvhpeo| �upv zloo dovr suhihu wr orfdwh lq wkh vdph uhjlrq1

Frqvlghu �uvw wkh jhrjudsklfdo vwuxfwxuh ri surgxfwlrq lq wkh +vpdoo,

Krph zklfk lv prghoohg wr kdyh wzr uhjlrqv1 Frqvlghu ixuwkhu wkdw

surgxfwlrq ri LUV dfwlylwlhv ri vwdjh 4 duh frqfhqwudwhg lq wkh Vrxwkhuq

uhjlrq1 Hyhqwxdoo|/ idfwru sulfhv lq wkh Vrxwk zloo eh gulyhq xs uhodwlyh wr

wkh rwkhu uhjlrq1 Iru vx!flhqwo| odujh zdjh gl�huhqwldov/ vrph dvvhpeo|

�upv zloo suhihu wr pryh wr wkh Qruwk/ ghvslwh wudqvsruw frvwv431 Lq wklv

surfhvv wkhq/ wkh Vrxwk ehfrphv wkh lqgxvwu| fhqwuh/ zlwk �upv hqjdjhg

lq erwk vwdjhv ri surgxfwlrq/ zkloh wkh Qruwk vshfldol}hv lq dvvhpeo|1

Uhodwlyh wr wkh Qruwk wkh Vrxwk kdv kljkhu zdjhv dqg kljkhu uhwxuqv wr

rwkhu idfwruv dv zhoo dv kljk hpsor|phqw1

Li wudgh lv rshqhg zlwk wkh Iruhljq +wkh odujh frxqwu|,/ wudgh uhfuh0

dwhv wkh uhjlrqdo surgxfwlrq qhwzrun rq d joredo vfdoh= wkh odujh frxqwu|

+zlwk kljkhu ghpdqg, ehfrphv wkh lqgxvwu| fhqwuh/ wkh vpdoo frxqwu|

vshfldol}hv lq dvvhpeo|1 Dvvhpeo| lq wxuq zloo frqfhqwudwh lq wkh Qruwk

ri wkh vpdoo frxqwu| li wkdw uhjlrq lv dvvxphg wr kdyh uhodwlyho| ehwwhu

dffhvv wr wkh iruhljq pdunhw dqg wkxv wkh uhodwlyho| orzhvw wudqvsruwd0

wlrq frvwv1 Wudqvsruw frvwv zloo djdlq �{ wkh uhodwlyh zdjh gl�huhqwldov

ehwzhhq wkh Qruwk dqg wkh Vrxwk/ exw lqyhuvho| wr wkh dxwdun| fdvh/

Qruwk zloo qrz kdyh wkh kljkhu zdjhv dqg kljkhu hpsor|phqw wkdq wkh

Vrxwk1 Qrw rqo| zloo mrev eh vkliwhg iurp wkh odujh wr wkh vpdoo frxqwu|/

wkhuh zloo dovr eh d vxevwdqwldo uhorfdwlrq ri surgxfwlrq zlwklq wkh vpdoo

frxqwu|1

51517 Zkdw kdyh zh ohduqhgB

Vfdoh hfrqrplhv dqg hfrqrplhv ri vshfldol}dwlrq lq frpsrqhqw surgxf0

wlrq/ shuwlqhqw wr wkh Qhz Wudgh Wkhru|/ fdq eh vhhq dv lpsruwdqw guly0

43Wudqvsruw frvwv ri frpsrvlwh lqsxwv �{ wkh vl}h ri wkh uhjlrqdo qrplqdo zdjh

gl�huhqwldo1 Wr nhhs �upv lq erwk orfdwlrqv/ wkh Qruwk kdv wr r�vhw lwv orfdwlrqdo

glvdgydqwdjh e| orzhu surgxfwlrq +zdjh, frvwv1
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lqj irufhv iru rxwvrxuflqj dfwlylwlhv hvshfldoo| dprqj ghyhorshg frxqwulhv

zlwk pruh ru ohvv htxdo hqgrzphqwv/ whfkqrorjlhv dqg lqfrphv1 Lq wkh

Qhz Wudgh Wkhru| iudphzrun/ iudjphqwdwlrq lv ehqh�fldo ehfdxvh ri sr0

whqwldo jdlqv wr vshfldol}dwlrq zklfk lpsolhv d juhdwhu glylvlrq ri oderu1

Il{hg frvwv/ ru hfrqrplhv ri vfdoh dw wkh sodqw ohyho olplw wkh ghjuhh ri

vshfldol}dwlrq dqg wudgh fdq uhod{ wkdw olplwdwlrq1 Krzhyhu/ zlwkrxw dq|

dgglwlrqdo dvvxpswlrqv +frpsdudwlyh dgydqwdjhv/ wudqvsruwdwlrq frvwv,

wklv iudphzrun fdqqrw suhglfw wkh sdwwhuq ri iudjphqwdwlrq dfurvv frxq0

wulhv/ wkdw lv/ zkhwkhu d vshfl�f vshfldol}hg wdvn lv rxwvrxufhg wr vxsso|0

lqj �upv zlwklq wkh frxqwu| ru wr �upv lq d iruhljq frxqwu|1 Hfrqrplf

jhrjudsk| prghov suhglfw wkdw lq wkh suhvhqfh ri wudqvsruwdwlrq frvwv

xqxvxdoo| vwurqj ghpdqg +pdunhw vl}h, iru d fodvv ri jrrgv/ zklfk duh

surgxfhg xqghu lqfuhdvlqj uhwxuqv wr vfdoh fdq jlyh ulvh wr djjorphudwlrq

irufhv dqg ohdg wr d frqfhqwudwlrq ri grzqvwuhdp dqg xsvwuhdp �upv

lq rqh frxqwu| +ru uhjlrq zlwklq wkh frxqwu|,/ zklfk lq h�hfw zrxog

gdpshq lqwhuqdwlrqdo rxwvrxuflqj dfwlylwlhv dqg jlyh d elj uroh wr jh0

rjudsklf sur{lplw|1 Li wkh frxqwulhv xqghu frqvlghudwlrq zhuh dovr wr

gl�hu lq wkhlu uhodwlyh hqgrzphqwv/ wkhq/ dw ohdvw iru lqwhuphgldwh ohy0

hov ri wudqvsruwdwlrq frvwv/ djjorphudwlrq irufhv frxog eh vr vwurqj dv

wr ohdg wr d sdwwhuq ri vshfldol}dwlrq wkdw uxqv frxqwhu wr frpsdudwlyh

dgydqwdjh dqg lw zrxog qrw sd| wr lqwhuqdwlrqdoo| rxwvrxufh surgxfwlrq

skdvhv1

Dv wr lqfrph h�hfwv lq Qhz Wudgh Wkhru| prghov wkh suhglfwlrq

lv wkdw wkh pruh vlplodu wkh frxqwulhv duh/ wkh odujhu wkh sruwlrq ri

wudgh zklfk lv ri wkh lqwud0lqgxvwu| w|sh dqg wkh orzhu duh dgmxvwphqw

frvwv gxh wr vwuxfwxudo fkdqjh iroorzlqj iudjphqwdwlrq1 Li fkdqjhv lq

uhodwlyh idfwru uhzdugv duh qrw wrr odujh/ jdlqv ryhu dqg deryh wkrvh

iurp vshfldol}dwlrq dffruglqj wr frpsdudwlyh dgydqwdjh/ vwhpplqj iurp

lqfuhdvhg ydulhw| dqg ehwwhu h{sorlwdwlrq ri vfdoh hfrqrplhv frxog pdnh

hyhu|rqh ehwwhu ri1 D uhvxow wkdw uxqv frxqwhu wr wkh suhglfwlrq ri wkh

Khfnvfkhu0Rkolq prgho zkhuh wkh vfdufh idfwru lv wr orvh iurp wudgh

lqgxfhg e| lqwhuqdwlrqdo iudjphqwdwlrq1

Hfrqrplf jhrjudsk| prghov jlyh vrph suhglfwlrqv rq zdjh gl�hu0

hqfhv +ru pruh jhqhudoo|/ idfwru sulfh gl�huhqfhv, dfurvv frxqwulhv ru

uhjlrqv zlwklq d frxqwu|1 Wkh uhglvwulexwlyh h�hfwv ri wudgh ehwzhhq

idfwruv zlwklq wkhvh frxqwulhv duh qrw glvfxvvhg1 Lw suhglfwv wkdw wkh

frxqwu|2uhjlrq zklfk kdv wkh odujhu grphvwlf pdunhw zloo kdyh d kljkhu

qrplqdo dv zhoo dv uhdo zdjh udwh iru lqwhuphgldwh ohyhov ri wudqvsruwd0

wlrq frvwv ehfdxvh ri dq djjorphudwlrq ri dfwlylwlhv dqg wkh frqvhtxhqw

frpshwlwlrq iru wkh idfwruv ri surgxfwlrq1 Wudqvsruwdwlrq frvwv �{ wkh

uhodwlyh zdjh gl�huhqwldov ehwzhhq wkh frxqwulhv/ dqg uhjlrqv zlwklq d

frxqwu|1 Lq d forvhg hfrqrp| zdjhv lq uhjlrqv zlwklq d frxqwu| duh gh0
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fuhdvlqj lq wudqvsruwdwlrq frvwv uhodwlyh wr wkh lqgxvwu| fhqwhu1 Lq dq

rshq hfrqrp|/ uhjlrqdo zdjhv duh ghwhuplqhg e| wkh uhjlrq*v dffhvv wr

wkh iruhljq pdunhw1 Qrwh wkdw uhodwlyh idfwru sulfhv ehwzhhq wkh vpdoo

dqg wkh odujh frxqwu|2uhjlrq zloo rqo| glyhujh li surgxfwlrq idfwruv +od0

eru ru fdslwdo, duh dvvxphg wr eh lqwhuqdwlrqdoo| lppreloh1 Li wkhuh lv

pljudwlrq iurp wkh vpdoo wr wkh odujh frxqwu|/ wklv zloo whqg wr htxdol}h

zdjhv dfurvv frxqwulhv dv wkh lqfrplqj oderu irufh hdvhv wkh frpshwlwlrq

iru idfwruv lq wkh lqgxvwu| fhqwuh1 Exw qrwh dovr/ wkdw wklv zrxog rqo|

uhlqirufh wkh whqghqf| wr frqfhqwudwh surgxfwlrq lq rqh sodfh/ dqg wkh

X0vkdshg lpsdfw ri wudgh olehudol}dwlrq rq wkh vl}h ri wkh lqgxvwu| lq wkh

vpdoo frxqwu| zrxog qrw frph lqwr h�hfw1

Wkhvh suhglfwlrqv gr qrw fduu| ryhu wr Qhz Wudgh Wkhru| prghov

ri yhuwlfdo surgxfw gl�huhqwldwlrq zklfk dvvxph wkdw gl�huhqw ydulhwlhv

uhtxluh gl�huhqw idfwru sursruwlrqv lq surgxfwlrq dqg vlplodu wr wkh

Khfnvfkhu0Rkolq prgho hdfk frxqwu| surgxfhv wkh ydulhwlhv prvw vxlwlqj

lwv hqgrzphqwv1 Wkh dqdo|vlv ri rxwvrxuflqj dqg suhglfwlrqv rq lqfrph

h�hfwv zrxog wkhq surfhhg pxfk lq wkh vdph zd| dv lq wkh vwdqgdug

Khfnvfkhu0Rkolq prgho dqg lwv h{whqvlrqv1

516 Iudjphqwdwlrq dqg yhuwlfdo lqwhjudwlrq dfurvv

pxowlqdwlrqdo �upv

51614 Wkh ghflvlrq wr rujdql}h yhuwlfdo surgxfwlrq vwdjhv zlwklq

wkh �up

Wkh wkhru| ri pxowlqdwlrqdo �upv +PQHv, dqg wudgh frqfhqwudwhv rq

wkrvh sduwv ri wkh lqwhuqdwlrqdo iudjphqwdwlrq zklfk wdnh sodfh zlwklq

wkh rujdql}dwlrq ri wkh �upv1 PQHv vhw xs d!oldwhv iru gl�huhqw sur0

gxfwlrq vwdjhv lq vhyhudo frxqwulhv dqg frpelqh +ru dvvhpeoh, wkhp 0 yld

lqwud0�up wudgh 0 wr dq hqg surgxfw zklfk pd| eh vxssolhg wr pdunhwv

lq vhyhudo frxqwulhv1 Ehvlghv frvw gl�huhqfhv zklfk pdnh lw dwwudfwlyh iru

�upv wr iudjphqw surgxfwlrq lqwr vhyhudo vwdjhv dfurvv frxqwulhv dffrug0

lqj wr frpsdudwlyh dgydqwdjh/ lw kdv dgglwlrqdoo| wr eh pruh dwwudfwlyh

iru wkhp wr gr wklv zlwklq wkhlu rzq rujdql}dwlrq +l1h1 zlwklq wkh erxqg0

dulhv ri wkh �up, udwkhu wkdq frqwudfwlqj wkhvh wdvnv rxw1 Lq frqwudvw

wr wkh sxuh wkhru| ri wudgh dq dgglwlrqdo frqglwlrq kdv/ wkhuhiruh/ wr

eh lqwurgxfhg1 Lq whupv ri Gxqqlqj*v +4<:</ 4<;;, whuplqrorj| wklv

frqglwlrq lv uhihuuhg wr dv wkh lqwhuqdol}dwlrq ghflvlrq/ zklfk vd|v wkdw

d suhfrqglwlrq iru �upv wr ehfrph d PQH/ l1h1 rujdql}lqj surgxfwlrq

lqwhuqdwlrqdoo| zlwklq wkh �up/ lv wkdw wklv irup ri rujdql}dwlrq ri sur0

gxfwlrq |lhogv kljkhu sur�wv wkdq rxwvrxuflqj sduw ri lw wr iruhljq �upv

yld frqwudfwv1 Lq wklv fdvh wkh iudjphqwdwlrq ri wkh ydoxh dgghg fkdlq

lv dffrpsolvkhg e| yhuwlfdo iruhljq gluhfw lqyhvwphqw dqg lw lv vlpxowd0
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qhrxvo| wkh ghflvlrq iru yhuwlfdo lqwhjudwlrq dfurvv erughuv1 Lq frqwudvw/

krul}rqwdo IGL zklfk lv pdlqo| dqdo|}hg lq wkh prghov ri PQHv dqg

wudgh e| Pdunxvhq 0 Yhqdeohv +4<<9/ 4<<;, uhihuv wr wkh fdvh zkhq sur0

gxfwlrq ri wkh vdph surgxfw rffxuv lq vhyhudo/ iruhljq dqg grphvwlf

sodqwv1 Khuh PQHv duh prghoohg dv pxowl0sodqw �upv zklfk wudgh0r�

wudqvsruwdwlrq frvwv lqgxfhg e| h{sruwv ru pruh jhqhudoo| pdunhw sur{0

lplw| wr �{hg sodqw vhw0xs frvwv1 Wkh lpsdfw rq wkh lqgxvwu| vwuxfwxuh/

zdjhv dqg hpsor|phqw ri wkh krph frxqwu| iru wkhvh w|shv ri IGL duh

txlwh gl�huhqw dv zloo eh ghprqvwudwhg ehorz1

Wkhuh duh vhyhudo uhdvrqv iru wkh lqwhuqdol}dwlrq ri surgxfwlrq +ru

wkh rujdql}dwlrq ri wkh iudjphqwdwlrq ri wkh ydoxh dgghg fkdlq dfurvv

frxqwulhv zlwklq wkh �up, dqg/ khqfh/ iru wkh h{lvwhqfh ri yhuwlfdoo| lq0

whjudwhg PQHv1 Wkh| duh dqdo|}hg lq wkh kxjh olwhudwxuh rq yhuwlfdo

lqwhjudwlrq ri �upv +vhh Shuu|/ 4<;< iru dq ryhuylhz, dqg dssolhg lq wkh0

rulhv ri yhuwlfdo IGL1 Wkh prvw lpsruwdqw dujxphqwv iru lqwhuqdol}dwlrq

sxw iruzdug duh wkh iroorzlqj=

Rzqhuvkls0vshfl�f dgydqwdjhv= Fdyhv +4<<9, phqwlrqv wkdw lq

pdq| fdvhv surgxfwlrq lv edvhg rq rzqhuvkls0vshfl�f dvvhwv +olnh nqrz0

krz ru nqrzohgjh fdslwdo/ d kljk0vnloohg dqg wudlqhg zrunirufh/ rujd0

ql}dwlrqdo nqrz0krz hwf1/ vhh dovr Pdunxvhq/ 4<<8/ 4<<;,1 Iru wkhvh

�up0vshfl�f dvvhwv pdunhwv riwhq gr qrw h{lvw ru duh lqh!flhqw ehfdxvh

wkh dvvhwv duh lqwdqjleoh dqg qrw frgl�hg ru/ li vr/ uhwxuqv fdqqrw ixoo|

eh dssursuldwhg ehfdxvh ri rssruwxqlvwlf ehkdylru ri srwhqwldo wudglqj

sduwqhuv1 Fdyhv +4<<9, irupxodwhv wklv qlfho|= �L kdyh d slhfh ri nqrzo0

hgjh wkdw L nqrz zloo eh ydoxdeoh wr |rx1 L wu| wr frqylqfh |rx ri wklv

ydoxh e| ghvfulelqj lwv jhqhudo qdwxuh dqg fkdudfwhu1 Exw L gr qrw uhyhdo

wkh ghwdlov/ ehfdxvh wkhq wkh fdw zrxog eh rxw ri wkh edj/ dqg |rx zrxog

eh iuhh wr xvh wkh nqrzohgjh zlwkrxw sd|lqj iru lw�1 Wkh ex|lqj �up zloo

wkxv eh whpswhg qrw wr uhyhdo lwv wuxh zloolqjqhvv wr sd| iru wkh slhfh ri

nqrzohgjh1 Wkh vhoolqj �up zloo eh whpswhg wr ryhuydoxh lwv nqrzohgjh

dqg dvn iru d kljk sulfh1 Vr wkh yroxph ri pdunhw wudqvdfwlrq lv olnho| wr

eh lqh!flhqwo| orz ru wkh lqwdqjleoh dvvhw lv xvhg h{foxvlyho| zlwklq wkh

�up1 Lq wkh suhvhqw frqwh{w wklv phdqv wkdw wkh vhoolqj �up zloo ehfrph

d PQH1

Wudqvdfwlrq0vshfl�f lqyhvwphqwv= Lq pdq| fdvhv wkh vhw0xs ri

qhz surgxfwlrq olqhv iru vrph frpsrqhqwv uhtxluhv wudqvdfwlrq0vshfl�f

lqyhvwphqwv +h1j1 wkh vshfldo dgdswdwlrq ri wkh pdfklqhv wr �w wkh vsh0

fl�f qhhgv ri wkh rxwvrxuflqj �up,1 Wudqvdfwlrq0vshfl�f lqyhvwphqwv duh

wr vrph h{whqw xvhohvv dqg jhqhudwh orzhu uhwxuqv rqfh wkh rxwvrxuflqj

frqwudfw euhdnv grzq1 Wkh �up frqwudfwlqj iru wkh rxwvrxufhg surgxf0

wlrq wkxv kdv qr srvvlelolw| wr uho| rq wkh pdunhw dv dq rxwvlgh rswlrq

73



rqfh wkh wudqvdfwlrq0vshfl�f lqyhvwphqwv duh pdgh1 Vr wkh frqwudfwlqj

sduwlhv dfw lq elodwhudo prqrsro| dqg kdyh wr edujdlq derxw wkh ydoxh

dgghg iurp wkh frqwudfw1 Ghshqglqj rq wkh lqirupdwlrq vwuxfwxuh dqg

wkh edujdlqlqj srzhu/ wudqvdfwlrq0vshfl�f lqyhvwphqwv pd| eh vxerswl0

pdo +Wluroh/ 4<;;,1 Lw fdq eh vkrzq wkdw wklv sureohp lv wkh pruh vhyhuh

wkh pruh wkh lqyhvwphqw lv vshfl�f wr wkh wudqvdfwlrq dqg wkh ohvv lw fdq

eh xvhg iru rwkhu sxusrvhv1 +vhh Wluroh/ 4<;; dqg Sid�hupd|u/ 4<<9 iru

d vlpsoh h{dpsoh,1

Lqirupdwlrq dv|pphwu|= Wkh lqdelolw| wr revhuyh wkh h�ruw ri

wkh frqwudfwlqj sduw| fuhdwhv dq lqirupdwlrq dv|pphwu| dqg d sulqfl0

sdo djhqw sureohp zklfk pd| olnhzlvh ohdg wr lqwhuqdol}dwlrq1 Sid�hu0

pd|u +4<<9, surylghv dq h{dpsoh ri d grzqvwuhdp �up lq wkh iruhljq

pdunhw zklfk vxssolhv dgglwlrqdo vhuylfhv dqg zkhuh lwv h�ruw uhpdlqv

xqrevhuyhg1 Sulqflsdoo|/ d vlplodu prgho fdq eh irupxodwhg iru wkh rxw0

vrxuflqj ri surgxfwlrq ri lqwhuphgldwhv wr dq xsvwuhdp �up1 Lw fdq eh

vkrzq wkdw/ li wkhuh lv ghpdqg xqfhuwdlqw| dqg erwk wkh sulqflsdo dqg

wkh djhqw duh ulvn dyhuvh/ wkh rswlpdo frqwudfw zloo lqfoxgh erwk d �{hg

ihh dqg sur�w vkdulqj1 Vr lw zloo dffrxqw iru dq rswlpdo pl{ ri h!flhqf|

dqg rswlpdo ulvn vkdulqj1 Lq wkh devhqfh ri ulvn dyhuvlrq wkh h�ruw ri

wkh djhqw zrxog eh kljkhvw li wkh djhqw jhwv doo wkh sur�wv dqg sd|v d

�{hg ihh wr wkh sulqflsdo +khuh lw lv d suhuhtxlvlwh wkdw wkh sulqflsdo fdq

revhuyh sur�wv ri wkh djhqw,1 Zkhwkhu yhuwlfdo lqwhjudwlrq lv suhihuuhg

ghshqgv rq wkh frvwv ri vhuylfh surylvlrq xqghu wkh wzr irupv ri rujd0

ql}dwlrq/ wkh gl�huhqfhv lq wkh ghjuhh ri ulvn dyhuvlrq dqg wkh ghjuhh ri

ulvn lwvhoi1

Wudqvdfwlrq frvwv= Dgglwlrqdoo|/ wkh ghflvlrq ri �upv wr hvwde0

olvk d!oldwhv deurdg dqg wr ehfrph d PQH lv ghwhuplqhg e| wkh idfw

wkdw frpsohwh frqwlqjhqw frqwudfwv zklfk iruhvhh doo ixwxuh frqwlqjhqflhv

riwhq fdqqrw eh irupxodwhg +vhh O|rqv/ 4<<9,1 Orqj0whup rxwvrxuflqj

frqwudfwv riwhq vx�hu iurp wkh lpsrvvlelolw| wr revhuyh wkh h�ruw ri wkh

frqwudfwlqj sduwlhv dqg wr hqirufh wkh frqwudfwv lq wkh frxuw1 Doo wkhvh

lpshglphqwv ri vhwwlqj xs dqg hqiruflqj frqwudfwxdo uhodwlrqvklsv fdq

eh vxppdul}hg e| wkh whup wudqvdfwlrq frvwv +Zlooldpvrq/ 4<:8/ 4<;8,

dqg lw lv dvvxphg 0 dowkrxjk wklv lv lq pdq| fdvhv hpslulfdoo| xqrevhuy0

deoh 0 wkdw zkhq wkh wudqvdfwlrq frvwv ri wkh rxwvrxuflqj ghflvlrq duh

kljkhu wkdq wkh lqwhuqdo frruglqdwlrq frvwv ri yhuwlfdo lqwhjudwlrq dfurvv

erughuv d PQH zloo frph lqwr h{lvwhqfh1

Wkh dujxphqwv deryh vxjjhvw wkdw �upv frpsduh wkh frvw vdylqjv

iurp iudjphqwdwlrq xqghu dq lqwhjudwhg vwuxfwxuh +l1h1 ehfrplqj d

PQH, zlwk wkrvh dulvlqj lq d frqwudfwxdo iudphzrun dqdo|vlv1 Wklv

lpsolhv wkh dvvxpswlrq ri frvwo| iudjphqwdwlrq= gxh wr wudqvdfwlrq frvwv
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iudjphqwdwlrq xvhv pruh uhvrxufhv wkdq wkh lqwhjudwhg surgxfwlrq/ dv

glvfxvvhg lq wkh jhqhudo htxloleulxp prghov +vhh fkdswhu 51414 dqg Ghdu0

gru�/ 4<<;,1 �Zkdw pdwwhuv lv wkh vl}h ri frvw vdylqjv iurp h{sorlwlqj

gl�huhqw idfwru sulfhv frpsduhg wr wkh frvwv ri wkh h{wud uhvrxufhv uh0

txluhg� +Ghdugru�/ 5333e/ s1 9,1

51615 Wkh h�hfwv ri iudjphqwdwlrq lq dq lqwhuqdwlrqdo roljrsro|

Orrnlqj dw wzr �upv lq d sduwldo htxloleulxp iudphzrun/ wkh pdlq gluhfw

h�hfwv ri wkh rxwvrxuflqj ri sduwv ri wkh surgxfwlrq dfwlylwlhv wr iruhljq

d!oldwhv fdq hdvlo| eh dqdo|}hg lq d vlpsoh wzr0vwdjh jdph1 Wr gr wklv/

dvvxph dq roljrsro| zlwk wzr �upv orfdwhg lq wkh krph dqg iruhljq

frxqwu|/ uhvshfwlyho|1 Wkh vxssolhg txdqwlw| ri wkh uhvshfwlyh hqg surg0

xfw lv ghqrwhg e| r dqg 71 Zkhuhe|/ fdslwdo ohwwhuv uhihu wr wkh iruhljq

frxqwu|1 Wkh wzr �upv frpshwh lq dq lqwhjudwhg pdunhw xqghu Frxuqrw

+l1h1 txdqwlw|, frpshwlwlrq1 Wkdw phdqv lq wkh vhfrqg vwdjh ri wkh jdph

�upv ghflgh derxw wkh rswlpdo txdqwlw| ri surgxfwlrq jlyhq wkh ghflvlrq

ri wkh rwkhu �up1 Lq wkh �uvw vwdjh wkh wzr �upv ghflgh zkhwkhu wr iudj0

phqw surgxfwlrq ru qrw1 Wkh jdph fdq hdvlo| eh vroyhg e| edfnzdug

lqgxfwlrq1 Lq wkh Qdvk htxloleulxp erwk �upv ghflgh rswlpdoo| jlyhq

wkh surgxfwlrq dqg iudjphqwdwlrq ghflvlrq ri wkh rwkhu frqfxuuhqw �up

dqg iru erwk wkhuh lv qr uhdvrq wr fkdqjh wklv ghflvlrq1

Lq wkh vlpsohvw fdvh �upv fdq vsolw xs surgxfwlrq lqwr wzr iudjphqwv

+vhh Eudlqdug 0 Ulnhu/ 4<<:e dqgGhdugru�/ 4<<;d iru d vlplodu dssurdfk,

zklfk duh frpelqhg wr dq hqg surgxfw e| d olplwdwlrqdo whfkqrorj| zlwk0

rxw dgglwlrqdo frvwv= r ' 4�? dr�c r2o zlwk r� ' ,M*@ dqg r2 ' ,u*K�

,�c � ' Mcu ghqrwhv kljk0vnloohg dqg orz0vnloohg oderu/ uhvshfwlyho|1 Wkh

vdph whfkqrorj| lv dvvxphg iru wkh iruhljq �up zlwk wkh h{fhswlrq wkdw

lq wkh dv|pphwulf fdvh lw hlwkhu sd|v orzhu zdjhv ru hpsor|v oderu pruh

surgxfwlyho|1 @ dqg K duh wkh lqsxw uhtxluhphqwv gh�qhg dv wkh dprxqw

ri kljk0vnloohg dqg orz0vnloohg oderu qhfhvvdu| wr surgxfh rqh xqlw ri wkh

lqwhuphgldwh surgxfw1 Wkh iudjphqwdwlrq ri surgxfwlrq dv lw lv prghoohg

khuh lv frpsdudeoh wr Ghdugru�*v +4<<;, prgho ri d vpdoo rshq Ulfdu0

gldq hfrqrp|1 Kh olnhzlvh dvvxphv wkdw surgxfwlrq fdq eh vsolw lqwr wr

wzr iudjphqwv dqg wkh frxqwu| pd| vshfldol}h lq wkh surgxfwlrq ri rqh

iudjphqw dffruglqj wr lwv frpsdudwlyh dgydqwdjh1 Krzhyhu/ lq wkh sdu0

wldo htxloleulxp prgho glvfxvvhg khuh/ zdjhv duh h{rjhqrxvo| jlyhq dqg

lw lv dvvxphg wkdw �upv kdyh d srwhqwldo wr uhgxfh frvwv li wkh| iudjphqw

surgxfwlrq1 Vr iudjphqwdwlrq pd| eh hlwkhu frvwohvv ru frvwo|/ wkh rqo|

dvvxpswlrq qhhghg lv wkdw xqlw frvwv ri wkh hqg surgxfw duh orzhu441

Jlyhq wkhvh dvvxpswlrqv wkh frvw ixqfwlrq iru wkh fdvh ri qr iudj0

44Uhphpehu/ iudjphqwdwlrq lv gh�qhg dv frvwo| li wkh iudjphqwhg surgxfwlrq vwuxf0

wxuh xvhv pruh uhvrxufhv wkdq wkh lqwhjudwhg rqh1
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phqwdwlrq/ l1h1 wkh zkroh surgxfwlrq wdnhv sodfh lq Krph +Iruhljq,/

uhdgv=

S
U Er� ' E�M@n �uK� r +49,

dqg

S
U E7� ' E`M�n`u��7 +4:,

Lw vkrxog eh hpskdvl}hg wkdw pdujlqdo frvwv ghshqg rq erwk zdjhv

dqg surgxfwlylw|/ dqg �upv uhpdlq frpshwlwlyh lq kljk0zdjh frxqwulhv

li kljk surgxfwlylw| frpshqvdwhv iru wkh kljkhu zdjhv1 Zh dvvxph wkdw

�upv fdq vkliw dfwlylw| 5/ zklfk xvhv orz0vnloohg oderu0lqwhqvlyho| wr di0

�oldwhv lq wklug frxqwulhv rxwvlgh wkh lqwhjudwhg pdunhw zlwk wkh orzhu

zdjh udwh �u iru orz0vnloohg oderu +srvvleo| dovr orzhu orz0vnloohg oderu

surgxfwlylw| �*K, dqg uh0lpsruw wkh lqwhuphgldwh +l1h1 dvvhpeo| wdnhv

sodfh lq wkh krph dqg iruhljq frxqwu|/ uhvshfwlyho|,1 Jhqhudoo| �upv

zloo ghflgh iru d iudjphqwhg rujdql}dwlrq ri surgxfwlrq li lw |lhogv d frvw

dgydqwdjh/ l1h1

S
U
: S

8 '
�
�M@n �uK

�
r +4;,

�
U
: �

8 '
�
`M�n �uK

�
7 +4<,

Lq olqh zlwk wkh olwhudwxuh rq vwudwhjlf IGL/ �upv kdyh gr ehdu dggl0

wlrqdo �{hg frvw s E8 � li wkh| ghflgh wr iudjphqw wkhlu surgxfwlrq/ vlqfh

wkh| kdyh wr lqyhvw gluhfwo| deurdg wr vhw xs surgxfwlrq olqhv iru dfwlylw|

51

Wr vlpsoli| ixuwkhu/ ghpdqg lv dvvxphg olqhdu E�� r � 7�/ vr wkdw

wkh wzr0vwdjh jdph fdq hdvlo| eh vroyhg dqdo|wlfdoo|1 Zh gr qrw frqvlghu

zhoiduh h�hfwv iurp orzhu sulfhv/ exw wdnh dffrxqw ri wkh sur�wv dqg wkh

dprxqw ri orz0vnloohg oderu hpsor|hg xqghu erwk surgxfwlrq uhjlphv1

Wklv dvvxpswlrq lv htxlydohqw wr dvvxplqj wkdw wkh zkroh surgxfwlrq lv

vrog dw d wklug pdunhw/ dv phqwlrqhg deryh1

Ilupv lqwhudfw vwudwhjlfdoo| lq d wzr0vwdjh jdph1 Lq wkh �uvw vwdjh

wkh| ghflgh rq zkhwkhu wr rxwvrxufh orz0vnloohg oderu0lqwhqvlyh dfwlylwlhv

dqg lq wkh vhfrqg vwdjh wkh| frpshwh lq txdqwlwlhv +Frxuqrw,1 Wkh

dsshqgl{ surylghv d ixoo ghulydwlrq ri wkh htxloleuld dqg wkh ghulyhg

sursrvlwlrqv1
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V|pphwulf fdvh= Lq wkh v|pphwulf fdvh erwk �upv idfh wkh vdph

pdujlqdo frvwv iru wkh lqwhjudwhg rujdql}dwlrq +�M@ ' `M�(�uK '

`u�, dqg wkxv dovr lq wkh iudjphqwhg fdvh1 Vhyhudo sursrvlwlrqv fdq

eh ghulyhg/ zklfk doorz d �uvw dvvhvvphqw ri wkh h�hfwv ri iudjphqwdwlrq

iurp wkh �upv srlqw ri ylhz1

Iluvw/ qrwh wkdw iudjphqwdwlrq ri surgxfwlrq zloo rffxu li wkh �{hg

lqyhvwphqw frvwv duh uhodwlyho| orz lq frpsdulvrq wr wkh uhgxfwlrq lq

pdujlqdo frvwv1 Li lw lv fkhdshu wr rshq sodqwv deurdg dqg wkxv wr

ghorfdwh orz0vnloohg oderu0lqwhqvlyh dfwlylwlhv zlwkrxw vljql�fdqw lqyhvw0

phqwv/ �upv zloo fkrrvh wklv vwudwhj| pruh olnho| iru d jlyhq uhgxfwlrq

lq pdujlqdo frvwv1 Frqyhuvho|/ wkh ghjuhh ri wkh uhgxfwlrq lq pdujlqdo

frvwv lqgxfhg e| iudjphqwdwlrq lqfuhdvhv wkh olnholkrrg ri d iudjphqwhg

surgxfwlrq vwuxfwxuh1

Vlqfh lq wkh iudjphqwhg htxloleulxp ryhudoo pdujlqdo frvwv ghfuhdvh

iru erwk �upv e| wkh vdph dprxqw/ rxwsxw ri wkh �upv zloo eh kljkhu dqg

sulfhv orzhu1 Lq wkh v|pphwulf fdvh qr �up jdlqv pdunhw vkduhv/ li erwk

jr iru d iudjphqwhg surgxfwlrq vwuxfwxuh1 Wkh lqfuhdvh lq rxwsxw lpsolhv

wkdw sduw ri wkh orvv lq orz kljk0vnloohg mrev dw wkh grphvwlf orfdwlrq lv

frpshqvdwhg e| wkh lqfuhdvhg ghpdqg iru kljk0vnloohg oderu1 Zkhwkhu

wkh jdlq lv kljkhu wkdq wkh orvv ghshqgv rq wkh surgxfwlrq whfkqrorj|1 Li

wkh kljk0vnloohg oderu0lqwhqvlyh dfwlylw| 4 xvhv pruh kljk0vnloohg shuvrqv

shu xqlw ri rxwsxw wkdq dfwlylw| 5 xvhv orz0vnloohg rqhv/ wrwdo hpsor|0

phqw +l1h1 kljk0vnloohg dqg orz0vnloohg zrunhuv, pd| eh hyhq lqfuhdvhg

lq wkh grphvwlf orfdwlrq/ dowkrxjk wkh vkduh ri kljk0vnloohg zrunhuv lq0

fuhdvhv1 Jhqhudoo|/ wklv lv dq hpslulfdo txhvwlrq dqg zloo eh dqdo|}hg lq

wkh hpslulfdo sduw ri wkh vwxg|1 Wkh prgho vxjjhvwv/ krzhyhu/ wkdw wkrvh

�upv zklfk kdyh lpsohphqwhg d iudjphqwhg surgxfwlrq vwuxfwxuh vkrxog

kdyh ehhq deoh wr lqfuhdvh ryhudoo surgxfwlrq/ ryhudoo surgxfwlylw| dqg

sur�wv frpsduhg wr wkrvh �upv zklfk glg qrw1

Wkh prgho vxjjhvwv wkdw wkhuh duh lqwhuphgldwh fdvhv +vhh wkh Ilj0

xuhv 44 dqg 45 lq wkh dsshqgl{,/ zkhuh rxwvrxuflqj ri dfwlylw| 5 wr wkh

orz0vnloohg zdjh frxqwu| rqo| sd|v iru rqh �up1 Wklv vlwxdwlrq rffxuv

li �{hg sodqw vhw0xs frvwv duh uhodwlyho| kljk frpsduhg wr wkh srwhqwldo

ri frvw uhgxfwlrq1 Lq wkh vlpsoh jdph wkhruhwlf vhw0xs wkhuh h{lvw pxo0

wlsoh htxloleuld iru wkhvh sdudphwhu frpelqdwlrqv1 Lw grhv qrw sd| iru

wkh frpshwlqj iruhljq �up wr fkrrvh d iudjphqwhg rujdql}dwlrq/ li wkh

krph �up kdv grqh lw +dqg ylfh yhuvd,1 Wkh �up/ zklfk iudjphqwhg sur0

gxfwlrq �uvw/ jdlqv pdunhw vkduhv/ zklfk frpshqvdwh iru wkh orvv lq wkh

hpsor|phqw ri orz0vnloohg zrunhuv wr vrph h{whqw1 Wkh frpshqvdwlrq ri

orvw orz kljk0vnloohg mrev zloo eh kljkhu dv frpsduhg wr wkh v|pphwulf

htxloleulxp1 Wklv uhvhpeohv wkh �uvw pryhu dgydqwdjh zkhuh wkh �uvw

dfwru jdlqv/ exw wkh vhfrqg orvhv1
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Dv|pphwulf fdvh= Dvvxph wkdw wkh krph �up ruljlqdoo| rshudwhv

zlwk d frvw glvdgydqwdjh lq dfwlylw| 5 gxh wr kljk zdjhv iru orz0vnloohg

zrunhuv1 Wklv glvdgydqwdjh fdq eh holplqdwhg e| iudjphqwdwlrq1 Wkh

lqfuhdvh lq surgxfwlrq wkhq lv qrw rqo| ghwhuplqhg e| wkh frvw uhgxfwlrq

exw dovr e| wkh ghfuhdvh lq wkh frvw gl�huhqfh wr wkh frpshwlqj iruhljq

�up1 Iru fhuwdlq frpelqdwlrqv ri �{hg vhw0xs frvwv dqg frvw vdylqjv

gxh wr iudjphqwdwlrq wkh krph �up lv qrz deoh/ ehvlghv lqfuhdvlqj lwv

rxwsxw/ wr uhgxfh lwv h!flhqf| glvdgydqwdjh dqg wr jdlq pdunhw vkduhv

gxh wr iudjphqwdwlrq1 Vr wkh frpshqvdwlrq e| wkh jdlq ri kljk0vnloohg

mrev iru wkh orvv ri orz0vnloohg mrev lv pruh olnho| dv frpsduhg wr wkh

v|pphwulf fdvh1

Vxpplqj xs/ li �upv lqwhudfw vwudwhjlfdoo| lq dq roljrsrolvwlf pdunhw

iudjphqwdwlrq zloo rffxu li frvw vdylqjv duh vx!flhqwo| kljk frpsduhg

wr wkh �{hg lqyhvwphqw frvwv dqg lw zloo dulvh dv dq htxloleulxp vwudwhj|

zkhuh erwk �upv fkrvh d iudjphqwhg surgxfwlrq vwuxfwxuh1 Wkhuh pd|/

krzhyhu/ h{lvw vlwxdwlrqv zkhuh pdujlqdo frvwv gl�hu1 Lq wklv fdvh wkh

kljk0frvw �up lv deoh wr jdlq frpshwlwlyhqhvv dqg wkxv pdunhw vkduhv

e| rxwvrxuflqj vrph ri wkh dfwlylwlhv1 Vlqfh lq jhqhudo rxwsxw lqfuhdvhv

dorqj zlwk frvw uhgxfwlrqv sduw ri wkh hpsor|phqw orvv pd| eh frpshq0

vdwhg/ dowkrxjk wkh hpsor|phqw vwuxfwxuh fkdqjhv1 Zkhwkhu ru qrw lw lv

pruh wkdq frpshqvdwhg uhpdlqv dq hpslulfdo txhvwlrq/ krzhyhu1

51616 Yhuwlfdoo| lqwhjudwhg PQHv dqg wudgh lq d prqrsrolvwlf

frpshwlwlrq iudphzrun

Lq dqdo|}lqj yhuwlfdo lqwhjudwlrq dfurvv erughuv/ ru wkh hphujhqfh ri

PQHv lq d jhqhudo htxloleulxp zh dvvxph wkdw lqwhuqdol}dwlrq lv dozd|v

suhihudeoh1 Khospdq +4<;7, dqg Khospdq 0 Nuxjpdq +4<;8, zhuh wkh

�uvw dxwkruv zkr irupxodwhg d prgho ri wudgh dqg yhuwlfdo PQHv zklfk

doorzv wr dqdo|}h wkh h�hfwv ri iudjphqwdwlrq1 Ghdugru� +4<<;d, glv0

fxvvhv iudjphqwdwlrq lq d Khfnvfkhu0Rkolq prgho zlwkrxw PQHv zklfk

ohdgv wr wkh vdph vwuxfwxuh1 Kh dujxhv wkdw klv dssurdfk lv phuho| dq

h{whqvlrq ri Khospdq*v +4<;7, prgho/ zklfk ohdyhv wkh rujdql}dwlrqdo

vwuxfwxuh +PQHv yhuvxv vlqjoh �upv, xqh{sodlqhg1 Lq hvvhqfh/ lq wkh

2%2 KR0prgho iudjphqwdwlrq ri wkh surgxfwlrq surfhvv iru d jrrg lqwr

wzr lqwhuphgldwhv +iudjphqwv, zlwk gl�huhqw idfwru lqwhqvlwlhv ohdgv wr d

60jrrgv050idfwruv prgho zkhuh wkh sdwwhuq ri rxwsxw dqg wudgh lv lqgh0

whuplqdwh lq wkh vhqvh ri Phoylq +4<9;,1 Vr dgglwlrqdo dvvxpswlrqv duh

qhhghg1 Zh zloo frph edfn wr wklv srlqw ehorz1

Khospdq 0 Nuxjpdq +4<;8, h{whqg wkh wudglwlrqdo prgho ri prqrsr0

olvwlf frpshwlwlrq xvhg lq wkh Qhz Wkhru| ri Wudgh wr lqfoxgh yhuwlfdoo|

lqwhjudwhg PQHv1 Wkhuh duh wzr frxqwulhv +Krph dqg Iruhljq,/ wzr

idfwruv ri surgxfwlrq +oderu dqg +kxpdq, fdslwdo, dqg wzr jrrgv1 Rqh
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lv d wudglwlrqdo/ krprjhqhrxv jrrg surgxfhg xqghu frqvwdqw uhwxuqv wr

vfdoh dqg rqh lv d prghuq krul}rqwdoo| gl�huhqwldwhg jrrg surgxfhg xq0

ghu lqfuhdvlqj uhwxuqv wr vfdoh +oryh ri ydulhw| dssurdfk,1 Wkh prghuq

surgxfw xvhv oderu/ +kxpdq, fdslwdo dorqj zlwk lqwhuphgldwhv dqg khdg0

txduwhu vhuylfhv zklfk duh surgxfhg wkhpvhoyhv zlwk oderu dqg fdslwdo

xqghu lqfuhdvlqj uhwxuqv wr vfdoh/ exw dw gl�huhqw idfwru sursruwlrqv1 Wkh

iroorzlqj udqnlqj dffruglqj wr oderu lqwhqvlw| lv dvvxphg= Wkh krpr0

jhqhrxv jrrg lv prvw oderu0lqwhqvlyh/ wkhq frphv wkh surgxfwlrq ri wkh

�qdo surgxfw +dvvhpeo|, dqg wkhq wkh surgxfwlrq ri wkh lqwhuphgldwh1

Khdgtxduwhu vhuylfhv xvh +kxpdq, fdslwdo prvw lqwhqvlyho|1

Lqwhuphgldwhv dqg khdgtxduwhu vhuylfhv duh vshfl�f lq wkh vhqvh wkdw

wkh| fdq rqo| eh xvhg iru d sduwlfxodu ydulhw|1 Hvshfldoo|/ wkh dvvxps0

wlrq ri hfrqrplhv ri vfdoh lq erwk wkh surgxfwlrq ri d ydulhw| dqg ri

lqwhuphgldwhv lpsolhv wkdw erwk duh frqfhqwudwhg lq d vlqjoh �up pdnlqj

yhuwlfdo lqwhjudwlrq olnho| +vhh deryh,1 Khospdq 0 Nuxjpdq +4<;8, dv0

vxph lqwhuqdol}dwlrq dqg frqvlghu rqo| lqwhjudwhg +pxowlqdwlrqdo, �upv

dqg qr dupv ohqjwk wudgh lq lqwhuphgldwhv dqg2ru vhuylfhv1

Vwuxfwxuh ri wudgh dqg surgxfwlrq= Vlqfh lpshglphqwv wr wudgh

duh qrw frqvlghuhg/ wkh prgho erlov grzq wr wkh wudglwlrqdo prgho ri

lqwud0lqgxvwu| wudgh zlwk idfwru sulfh htxdol}dwlrq/ li wkh wudglqj sduw0

qhuv* idfwru hqgrzphqwv duh qrw wrr gl�huhqw +dqg olh lq wkh frqh ri

glyhuvl�fdwlrq,1 Lq wklv fdvh lqwhu0 dqg lqwud0lqgxvwu| wudgh lq hqg surg0

xfwv dorqh lqgxfh idfwru sulfh htxdol}dwlrq dqg iudjphqwdwlrq grhv qrw

rffxu1 PQHv dqg wkxv iudjphqwdwlrq ri surgxfwlrq rqo| frph lqwr

h{lvwhqfh/ li wkh frxqwulhv duh vx!flhqwo| gl�huhqw hqgrzhg uhqghulqj

idfwru sulfh htxdol}dwlrq lpsrvvleoh zkhq �upv duh xvlqj rqo| grphvwlf

uhvrxufhv1 Wklv phdqv iudjphqwdwlrq ri surgxfwlrq lv edvhg rq frpsdu0

dwlyh dgydqwdjhv dqg PQHv h{sorlw zdjh gl�huhqfhv1

Khospdq 0 Nuxjpdq +4<;8, gr qrw surylgh dq h{sodqdwlrq rq krz

pdq| �upv ehfrph d PQH/ udwkhu wkh| dvvxph wkdw wkh qxpehu ri

iruhljq hvwdeolvkphqwv ghwhuplqhg lq d zd| wkdw plqlpl}hv iruhljq lq0

yroyhphqw/ dqg wkdw wkh �uvw dfwlylwlhv wr eh vkliwhg wr vxevlgldulhv duh

surgxfw olqhv ri �qlvkhg jrrgv451 Wkh surgxfwlrq ri wkh lqwhuphgldwhv

lv wkh odvw rqh wr eh vhsdudwhg iurp wkh khdgtxduwhu1 Wklv dvvxpswlrq

dffrxqwv iru wkh vw|ol}hg idfw wkdw �qdo dvvhpeo| lv prvw oderu0lqwhqvlyh

dqg grqh lq orz0zdjh frxqwulhv1 Sulqflsdoo|/ wkh prgho fdq eh vhw xs lq

d zd| wkdw lqwhuphgldwhv duh pruh oderu0lqwhqvlyh wkdq dvvhpeolqj wkh

�qdo surgxfw dqg wkxv wkh �uvw dfwlylw| wr eh ghorfdwhg1

45Dfwxdoo|/ wkh qxpehu ri �upv zklfk ehfrph d PQH lv lqghwhuplqdwh dqg lw lv

dvvxphg wkdw wkh vpdoohvw srvvleoh qxpehu ri �upv ehfrphv d PQH1 Wklv uhvhpeohv

wkh 6{5 prgho dv phqwlrqhg deryh +Phoylq/ 4<9;/ vhh dovr Khospdq 0 Nuxjpdq/

4<;8,1
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Iljxuh 9= Idfwru Er{/ Htxloleulxp zlwk PQHv lq wkh Khospdq0Nuxjpdq
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Iljxuh 9 +Khospdq 0 Nuxjpdq/ 4<;8/ s1 577, vkrzv wkh w|slfdo htxl0

oleulxp zlwk PQHv dqg wudgh dv htxloleulxp skhqrphqd zkhuh wkh uho0

dwlyho| kxpdq fdslwdo ulfk frxqwu| +Krph, krvwv wkh khdgtxduwhuv ri

PQHv dqg wkh rwkhu frxqwu| +Iruhljq, zklfk lv uhodwlyho| ehwwhu hq0

grzhg zlwk oderu krvwv wkh vxevlgldulhv1 Srlqw . uhsuhvhqwv wklv dv0

vxpswlrq derxw hqgrzphqwv1 Wkh iroorzlqj doorfdwlrq ri uhvrxufhv dqg

wkxv surgxfwlrq dqg wudgh vwuxfwxuh hphujhv=

� Krph doorfdwhv uhvrxufhv lq uhodwlrq ri wkh yhfwru �.M wr khdg0

txduwhu vhuylfhv1 Qrwh wklv yhfwru lv wkh vwhhshvw dv wklv dfwlylw| lv

prvw +kxpdq, fdslwdo0lqwhqvlyh1

� .M. lv ghyrwhg wr wkh surgxfwlrq ri lqwhuphgldwhv dqg wkh uh0

vrxufhv ri Krph duh ixoo| hpsor|hg1

� Wkh PQHv edvhg lq Krph hpsor| uhvrxufhv lq Iruhljq/ qdpho|

.M.� lq wkh surgxfwlrq ri lqwhuphgldwhv/ dqg .�. wr surgxfh

wkh �qdo surgxfwv1 Qrwh wkdw wkh surgxfwlrq ri erwk lv dffrp0

solvkhg lq wkh iruhljq d!oldwhv/ vrph ri wkhp surgxfh mxvw wkh

�qdo jrrg dqg vrph wkh lqwhuphgldwh surgxfw lq dgglwlrq1

� Iruhljq doorfdwhv �W
' uhvrxufhv wr wkh krprjhqhrxv jrrgv lqgxv0

wu| lq zklfk lw lv vshfldol}hg dqg '.6 wr wkh pdqxidfwxulqj vhfwru

zkhuh sduw ri wkh surgxfwlrq wdnhv sodfh lq vlqjoh yhuwlfdoo| lqwh0

judwhg h{sruwlqj �upv dqg vrph lq grzqvwuhdp d!oldwhv1
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Xqghu wkh dvvxpswlrq ri htxdo/ krprwkhwlf suhihuhqfhv wklv jlyhv d

ulfk wudgh vwuxfwxuh zlwk lqwhu0 dqg lqwud0lqgxvwu| wudgh dv zhoo dv lqwud0

�up wudgh=

� Wkh +kxpdq, fdslwdo ulfk frxqwu| lpsruwv wkh krprjhqhrxv jrrg

dqg ydulhwlhv ri wkh gl�huhqwldwhg jrrg +lqwud0lqgxvwu| wudgh, lq0

foxglqj wkrvh surgxfhg e| wkh iruhljq d!oldwhv1

� Lw h{sruwv khdgtxduwhu vhuylfhv/ lqwhuphgldwhv dqg li wkh hqgrz0

phqw srlqw olhv lq d pruh hdvwzdug gluhfwlrq +. �, vrph ydulhwlhv

surgxfhg e| lqwhjudwhg h{sruwlqj �upv1

� Frqwuroolqj iru frxqwu| vl}h/ wkh yroxph ri wudgh lv odujhu wkh odujhu

wkh gl�huhqfh lq idfwru hqgrzphqwv1

� Wkh qxpehu ri PQHv dqg olnhzlvh lqwud0�up wudgh lqfuhdvhv dv

gl�huhqfhv lq idfwru hqgrzphqwv zlghq1 Krzhyhu/ zkhq gl�hu0

hqfhv jhw wrr odujh wkh vkliwlqj ri surgxfwlrq olqhv ri lqwhuphgldwhv

wr wkh iruhljq frxqwu| uhgxfhv wkh vkduh ri lqwud0�up wudgh zkloh

pdlqwdlqlqj d frqvwdqw ryhudoo yroxph ri wudgh1

� Jhqhudoo|/ lw krogv wkdw wkh h{lvwhqfh ri PQHv lqfuhdvhv wkh yroxph

ri wudgh +yld lqwud0�up wudgh,/ wkxv krph dqg iruhljq surgxfwlrq ri

wkh PQHv duh frpsohphqwv1 Zkhwkhu lqwud0lqgxvwu| wudgh lv dovr

hqodujhg ghshqgv rq zkhwkhu lqwhuphgldwhv dqg �qlvkhg surgxfwv

duh fodvvl�hg lq wkh vdph fdwhjru| ri surgxfwv dv lw lv xvxdoo| wkh

fdvh lq wkh wudgh vwdwlvwlfv1

Frqfhuqlqj wkh h�hfwv rq uhodwlyh zdjhv/ wzr dvshfwv vkrxog eh phq0

wlrqhg1 Iluvw/ PQHv h{lvw rqo| lq wkh fdvh zkhuh hqgrzphqwv duh vxi0

�flhqwo| gl�huhqw uhqghulqj idfwru sulfh htxdol}dwlrq lpsrvvleoh1 Zlwk0

rxw PQHv/ uhodwlyh zdjhv zrxog eh kljkhu46 lq Krph ru/ li wkh vlpsoh

fdvh ri olqhdu whfkqrorjlhv lv dvvxphg/ qrw doo wkh +kxpdq, fdslwdo frxog

eh hpsor|hg1 Vxevlgldulhv duh wkhuhiruh dozd|v hvwdeolvkhg lq orz0zdjh

frxqwulhv dqg PQH0dfwlylw| lv rqh0zd|1

Vhfrqgo|/ iurp wkh krph frxqwu|*v srlqw ri ylhz wkh suhglfwlrq ri

vkliwv lq wkh glvwulexwlrq ri lqfrph dzd| iurp oderu wr +kxpdq, fdslwdo

lv wkh prvw lpsruwdqw uhvxow1 Lqfuhdvlqj +frvwohvv, iudjphqwdwlrq ri sur0

gxfwlrq lqgxfhv d vkliw ri oderu0lqwhqvlyh surgxfwlrq olqhv wr orz0zdjh

frxqwulhv dqg wkhuhe| hqkdqfhv wkh srvvlelolw| ri idfwru sulfh htxdol}d0

wlrq1 Irupdoo|/ Ghdugru� +4<;7, vkrzv wkdw lq wkh jhqhudo fdvh ri pdq|

46Ghdugru� +4<<;d, dujxhv wkdw zh dfwxdoo| grq*w nqrz zkdw kdsshqv lq wkh fdvh

ri qr iudjphqwdwlrq1 Exw lw vhhpv sodxvleoh wkdw Krph surgxfhv rqo| wkh +kxpdq,

fdslwdo0lqwhqvlyh gl�huhqwldwhg jrrg dqg Iruhljq erwk jrrgv1
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surgxfwv dqg pdq| idfwruv idfwru sulfh htxdol}dwlrq uhtxluhv wkdw idfwru

hqgrzphqwv duh pruh vlplodu wkdq idfwru uhtxluhphqwv1 Wklv krogv lq

wkh vhqvh wkdw �wkh vhw ri yhfwruv wkdw fdq eh frqvwuxfwhg iurp doo sduwv

+ru doo, ri wkh idfwru hqgrzphqw yhfwruv 0 fdoohg wkh *idfwru hqgrzphqw

ohqvh*0 pxvw olh lqvlgh wkh dqdorjrxv vhw ri yhfwruv gh�qhg e| wkh idfwruv

xvhg lq wkh lqwhjudwhg zruog htxloleulxp 0 wkh *idfwru xvh ohqvh* � +Ghdu0

gru�/ 4<<;d/ s1 4;,1 Khqfh/ d grzqzdug suhvvxuh rq zdjhv uhodwlyh wr

wkh uhwxuqv rq +kxpdq, fdslwdo kdv wr eh h{shfwhg zlwk iudjphqwdwlrq

ri surgxfwlrq zlwklq PQHv1 Lq wkh vkruw0uxq/ dowkrxjk qrw h{solflwo|

prghoohg/ lqfuhdvlqj iudjphqwdwlrq pd| lqgxfh xqhpsor|phqw lq wkh

orz0vnloohg vhjphqw ri wkh oderu pdunhw dqg h{huw suhvvxuh rq vwuxfwxudo

fkdqjh wrzdug pruh kljk0vnloohg oderu0lqwhqvlyh ru fdslwdo0lqwhqvlyh vhj0

phqwv lq wkh ydoxh dgghg fkdlq1 Wklv sdudoohov wkh dqdo|vlv edvhg rq

lqfuhdvlqj wudgh lq lqwhuphgldwhv uhvxowlqj iurp wkh ghhshu vshfldol}d0

wlrq lqgxfhg e| iudjphqwdwlrq1

Wkh Khospdq 0 Nuxjpdq prgho glvfxvvhg deryh grhv qrw lqfoxgh

lpshglphqwv wr wudgh dqg lqyhvwphqwv1 Lw dqdo|}hv d iulfwlrqohvv lqwh0

judwhg htxloleulxp1 Hvshfldoo|/ lw zdv fulwlfl}hg iru wklv dv lw fdqqrw

h{sodlq wzr0zd| PQH0dfwlylw| ehwzhhq htxdoo| hqgrzhg frxqwulhv/ wkh

prvw lpsruwdqw irup ri PQH0dfwlylw| zh revhuyh1 Eudlqdug +4<<6, dqg

Pdunxvhq 0 Yhqdeohv +4<<9/ 4<<;, dprqj rwkhuv lqwurgxfh wudqvsruwd0

wlrq frvwv +gh�qhg lq d zlgh vhqvh dv frvwv ri odfnlqj sur{lplw| wr wkh

pdunhw, dqg �{hg sodqw vhw0xs frvwv wr dqdo|}h wkh uhodwlrqvkls ehwzhhq

PQH0dfwlylw| dqg wudgh1 Wkhlu pdlq irfxv lv rq krul}rqwdo IGL +vhh

Zroipd|u0Vfkqlw}hu/ 4<<< iru dq ryhuylhz,1 Vr wkhvh prghov duh rqo|

sduwo| xvhixo iru wkh txhvwlrqv ri lqwhuhvw khuh1 Zh wkhuhiruh glvfxvv rqo|

Pdunxvhq +4<<;, zkr ghvfulehv wkh prvw frpsuhkhqvlyh prgho dorqj

wkhvh olqhv1 Wkh vwduwlqj srlqw lv wkdw �upv lqfxu vljql�fdqw frvwv ri gr0

lqj exvlqhvv deurdg uhodwlyh wr grphvwlf �upv lq wkrvh frxqwulhv/ vr wkh|

srvvhvv vrph rzqhuvkls dgydqwdjhv ru �up0vshfl�f dvvhwv lq dgglwlrq

wr wkh orfdwlrqdo dqg lqwhuqdol}dwlrq dgydqwdjhv glvfxvvhg deryh +Gxq0

qlqj/ 4<:</ 4<;;,1 Lq wkh fdvh ri krul}rqwdo IGL +l1h1 PQHv surgxfh

wkh vdph jrrgv dqg vhuylfhv lq hdfk ri vhyhudo orfdwlrqv, �upv wudgh0r�

orfdwlrq0vshfl�f dgydqwdjhv 0 vdylqj wudqvsruw frvwv ru h{sorlwlqj d odujh

pdunhw srwhqwldo lq wkh krvw frxqwu| +sur{lplw| dgydqwdjh, 0 dqg �{hg

lqyhvwphqw frvwv1 Yhuwlfdo pxowlqdwlrqdov lq frqwudvw duh hqfrxudjhg e|

orz udwkhu wkdq kljk wudgh frvwv1 Dv lq wkh Khospdq0Nuxjpdq prgho

yhuwlfdo PQHv dulvh zkhq vwdjhv ri surgxfwlrq kdyh gl�huhqw idfwru lq0

whqvlwlhv dqg frxqwulhv kdyh gl�huhqw uhodwlyh idfwru hqgrzphqwv vr wkdw

wkh PQHv duh deoh wr h{sorlw idfwru0sulfh gl�huhqfhv dfurvv frxqwulhv

dqg jdlq iurp wkh iudjphqwdwlrq ri surgxfwlrq1

Wkh prgho lqPdunxvhq +4<<;, shuplwv erwk/ yhuwlfdo dqg krul}rqwdo
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PQHv1 Vlplodu wr wkh Khospdq 0 Nuxjpdq prgho ghvfulehg deryh wkh

prgho vhw0xs lqfoxghv=

� wzr krprjhqhrxv jrrgv/ f dqg t (

� wzr frxqwulhv � dqg s (

� wzr idfwruv= orz0vnloohg oderu u dqg kljk0vnloohg oderu M>

� d krprjhqhrxv surgxfw t surgxfhg xqghu frqvwdqw uhwxuqv wr

vfdoh xvlqj orz0vnloohg oderu0lqwhqvlyho| iru d frpshwlwlyh pdunhw

+pdujlqdo frvw sulflqj,>

� d jrrg f surgxfhg xqghu lqfuhdvlqj uhwxuqv wr vfdoh xvlqj kljk0

vnloohg oderu pruh lqwhqvlyho|1 Lq wklv vhfwru PQHv pd| dulvh zlwk

khdgtxduwhuv dqg sodqwv jhrjudsklfdoo| vhsdudwhg1 Ilupv fdq kdyh

sodqwv +dv wkh surgxflqj xqlw, lq rqh ru erwk frxqwulhv1 Wkh gl�hu0

hqwldwhg surgxfwv duh vxemhfw wr wudqvsruwdwlrq frvwv1 Qrwh wkdw

khdgtxduwhu vhuylfhv duh prvw kljk0vnloohg oderu0lqwhqvlyh1

Ghshqglqj rq wkh wudgh0r� ehwzhhq wudqvsruwdwlrq frvwv dqg �{hg

sodqw vhw0xs frvwv wkh prgho hqgrjhqrxvo| glvwlqjxlvkhv ehwzhhq vl{

w|shv ri �upv=

� 6�c6s +pxowlqdwlrqdov zlwk khdgtxduwhuv orfdwhg lq � ru s / uh0

vshfwlyho|/ dqg sodqwv lq erwk frxqwulhv,>

� ?�c ?s +qdwlrqdo vlqjoh sodqw �up zlwk khdgtxduwhu dqg sodqw lq

krph ru iruhljq/ uhvshfwlyho|,>

� ��c �s +yhuwlfdoo| lqwhjudwhg PQHv/ khdgtxduwhu lq �/ sodqw lq iru0

hljq �� dqg ylfh yhuvd iru �s 1 Vr iudjphqwdwlrq ri surgxfwlrq

rffxuv lqvridu dv hdfk �up rshudwhv dw wzr orfdwlrqv zlwk gl�huhqw

dfwlylwlhv1 Lqwud0�up wudgh lq lqwhuphgldwhv lv h{foxghg krzhyhu1

Wkh dvvxpswlrqv derxw �{hg frvwv duh fuxfldo iru wkh uhvxowv1 60�upv

kdyh kljkhu �{hg frvwv wkdq �0�upv/ exw qrw wzlfh dv kljk/ vr wkdw eh0

vlghv sodqw ohyho hfrqrplhv ri vfdoh wkhuh duh dovr �up0ohyho +pxowl0sodqw,

hfrqrplhv ri vfdoh/zklfk iru h{dpsoh/ frph iurp surgxfw ghyhorsphqw

dqg wkh srvvlelolw| wr xvh wkh vdph ghvljq lq dqrwkhu sodqw zlwkrxw

dgglwlrqdo frvwv1 Li �up ohyho vfdoh hfrqrplhv gr qrw h{lvw pxowlqdwlrq0

dov +wzr0sodqw �upv, qhyhu zrxog hphujh/ li wkhuh zhuh qr sodqw ohyho

hfrqrplhv wkhuh zrxog qhyhu eh �0�upv lq htxloleulxp1 Rq wkh rwkhu

kdqg/ �0�upv dqg ?0�upv duh dvvxphg wr kdyh wkh vdph wrwdo �{hg
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frvwv/ wkh| mxvw gl�hu zkhuh wkh| lqfxu wkrvh �{hg frvwv= ?0�upv rqo| lq

rqh frxqwu|/ �0�upv lq erwk frxqwulhv1

Pdunxvhq +4<<;, ghvfulehv zklfk w|shv ri �upv duh dfwlyh lq htxlole0

ulxp dqg glvfxvvhv wkh xqghuo|lqj ghwhuplqdqwv1 Hvshfldoo|/ kh lv deoh wr

dqdo|}h wkh h�hfwv ri PQHv rq wkh vwuxfwxuh ri surgxfwlrq/ wkh yroxph

dqg sdwwhuq ri wudgh1 Wkh pdlq frqwulexwlrq ri klv prgho olhv lq wkh

srvvlelolw| wr lqyhvwljdwh wkh lpsdfw ri uhgxfhg eduulhuv wr wudgh dqg lq0

yhvwphqw/ zklfk lv qrw srvvleoh lq wkh Khospdq 0 Nuxjpdq prgho1 Vlqfh

wkh prgho fdqqrw eh dqdo|wlfdoo| vroyhg/ prvw ri wkh uhvxowv duh edvhg

rq vlpxodwlrqv ri vshfl�f sdudphwhu ydoxhv1

Wkh htxloleulxp frq�jxudwlrqv duh pdlqo| ghwhuplqhg e| wudgh frvwv1

Iru kljk wr prghudwh wudgh frvwv wkh uhvxowv duh wkh iroorzlqj= 60�upv

duh grplqdqw zkhq frxqwulhv duh vlplodu lq erwk vl}h dqg uhodwlyh hqgrz0

phqwv1 Li frxqwulhv duh yhu| gl�huhqw lq wkrvh uhvshfwv ?0�upv orfdwhg

lq wkh odujhu frxqwu| duh grplqdqw/ hvshfldoo| zkhq wkh odujhu frxqwu|

lv dovr kljk0vnloohg oderu0dexqgdqw1 Zlwk yhu| gl�huhqw idfwru hqgrz0

phqwv/ exw vlplodu vl}h ri wkh frxqwulhv 0 wkh fdvh uhohydqw lq wkh suhvhqw

glvfxvvlrq0 �0�upv orfdwhg lq wkh kljk0vnloohg oderu0dexqgdqw frxqwu|

duh grplqdqw1

Wkh gluhfwlrq ri wudgh lv ghwhuplqhg e| uhodwlyh idfwru hqgrzphqwv

+wkh kljk0vnloohg oderu0dexqgdqw frxqwu| kdv dgydqwdjh lq f surgxf0

wlrq, dqg uhodwlyh frxqwu| vl}h +lq wkh suhvhqfh ri sodqw hfrqrplhv ri

vfdoh/ wkh odujhu frxqwu| kdv dq dgydqwdjh lq f surgxfwlrq,1 Iru d

frxqwu| zklfk lv odujh dqg kljk0vnloohg oderu0dexqgdqw wkh wzr ghwhupl0

qdqwv zrun lq wkh vdph gluhfwlrq/ dqg lw lv d qhw0h{sruwhu ri surgxfw f1

D uhodwlyho| vpdoo kljk0vnloohg oderu0dexqgdqw frxqwu| +zkhuh �0�upv

zrxog grplqdwh, wkhq zrxog eh d qhw0lpsruwhu ri f dqg dq h{sruwhu ri

pdqdjhuldo vhuylfhv dqg khdgtxduwhu vhuylfhv1 Idfwru hqgrzphqwv dqg

frxqwu| vl}h sxoo lq rssrvlwh gluhfwlrqv1

Iru yhu| orz wr }hur wudqvsruw frvwv +wudgh olehudol}dwlrq, qr 60�upv

duh dfwlyh dv qr �up zloo zdqw wr vhw xs dq dgglwlrqdo sodqw zkhq wudgh

lv qhduo| frvwohvv1 Li frxqwulhv duh vlploduo| hqgrzhg/ idfwru sulfh htxdo0

l}dwlrq zloo rffxu dqg wkhuh lv qr lqfhqwlyh iru �0�upv wr hqwhu1 Rxwvlgh

wklv idfwru sulfh htxdol}dwlrq vhw/ �0�upv h{lvw zkhq frxqwulhv duh yhu|

gl�huhqw lq vl}h dqg lq idfwru hqgrzphqwv dv lq wkh Khospdq 0 Nuxjpdq

prgho1

Lq wkh devhqfh ri wudqvsruwdwlrq frvwv frxqwu| vl}h lv qr orqjhu dq

dgydqwdjh1 Frxqwulhv zloo hqjdjh lq lqwud0lqgxvwu| wudgh lq f zkhq

frxqwulhv duh vlplodu lq uhodwlyh hqgrzphqwv1 Wkh kljk0vnloohg oderu0

dexqgdqw frxqwu| uhpdlqv d qhw0h{sruwhu ri f1 Rxwvlgh wkh idfwru sulfh

htxdol}dwlrq vhw wkh orjlf ri wkh Khospdq 0 Nuxjpdq prgho uhpdlqv lq

wdfw/ idfwru sulfhv duh gl�huhqw lq wkh devhqfh ri PQHv dqg wklv vwlpx0
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odwhv �0�upv wr hqwhu1 Vwloo/ dv orqj dv idfwru hqgrzphqw gl�huhqfhv duh

qrw wrr h{wuhph ?0�upv vwd| wr h{sorlw wkh kljk0vnloohg oderu dexqgdqfh

dqg frxqwulhv zloo wkhq h{sruw erwk f dqg khdgtxduwhu vhuylfhv1 Dv

idfwru hqgrzphqw gl�huhqfhv ehfrph wrr h{wuhph wkrxjk wkh sdwwhuq ri

wudgh lq jrrgv uhyhuvhv/ wkh khdgtxduwhu vhuylfhv ehfrph frqfhqwudwhg

lq wkh kljk0vnloohg oderu0dexqgdqw frxqwu|/ surgxfwlrq ri [ lq wkh rwkhu

frxqwu| dqg iudjphqwdwlrq rffxuv1 Wkxv/ lqyhvwphqw olehudol}dwlrq pd|

ohdg wkh kljk0vnloohg oderu0dexqgdqw frxqwu| wr lpsruw wkh kljk0vnloohg

oderu0lqwhqvlyh jrrg dqg wr h{sruw khdgtxduwhu vhuylfhv lqvwhdg1

Dowkrxjk wkh prgho ri Pdunxvhq +4<<;, lv kljko| vlpsol�hg/ lw sur0

ylghv ydoxdeoh dgglwlrqdo lqvljkwv1 Iluvw/ lw ghprqvwudwhv wkdw wkh yroxph

ri wudgh eduulhuv lq uhodwlrq wr �{hg lqyhvwphqw frvwv 0 ehvlghv gl�hu0

hqfhv lq hqgrzphqwv 0 irup dq lpsruwdqw ghwhuplqdqw iru wkh h{lvwhqfh

ri PQHv1 Zkdw frphv lq dgglwlrqdoo| lv wkdw lq wkh suhvhqfh ri wudgh

frvwv frxqwu| vl}h pdwwhuv/ vr wkdw wkhvh prghov fdq udwlrqdol}h pdunhw0

rulhqwhg IGL lq odujh frxqwulhv1 Lq wklv fdvh wudgh eduulhuv pd| irup

lpsruwdqw ghwhuplqdqwv ri idfwru sulfh gl�huhqwldov/ hvshfldoo| li frxq0

wulhv duh vlploduo| hqgrzhg1 Dgglwlrqdoo|/ lw suhglfwv wkdw yhuwlfdo PQHv

dqg wkxv iudjphqwdwlrq uhpdlq li wudgh frvwv 0 vlqfh wkh| duh dvvxphg

wr uhihu rqo| wr hqg surgxfwv 0 duh uhgxfhg1 Vr lq eurdg whupv wkh hfr0

qrplf orjlf ri wkh Khospdq 0 Nuxjpdq prgho uhpdlqv ydolg hyhq lq wkh

suhvhqfh ri wudqvsruwdwlrq frvwv1

51617 Zkdw kdyh zh ohduqhg B

Lqwhuqdwlrqdo iudjphqwdwlrq ri surgxfwlrq dovr rffxuv zlwklq wkh rujd0

ql}dwlrq ri �upv ohdglqj wr wkh hphujhqfh ri PQHv1 Lw kdv ehhq dujxhg

wkdw wkhuh pxvw eh dgglwlrqdo frqglwlrqv iru �upv fkrrvlqj wr lqwhuqdol}h

wkhvh dfwlylwlhv udwkhu wkdq xvlqj pdunhw wudqvdfwlrqv1 Zh phqwlrqhg

wkh sxeolf jrrg fkdudfwhulvwlfv +zlwklq wkh �up, ri rzqhuvkls dgydq0

wdjhv/ wudqvdfwlrq0vshfl�f lqyhvwphqwv/ lqirupdwlrq dv|pphwulhv dqg 0

pruh jhqhudoo| 0 wudqvdfwlrq frvwv dv idfwruv pdnlqj lqwhuqdol}dwlrq pruh

olnho|1 Lq d vlpsoh wzr0vwdjh jdph zh kdyh vkrzq wkdw iudjphqwdwlrq

pd| dulvh dv dq htxloleulxp skhqrphqrq li frvw vdylqjv duh vx!flhqwo|

kljk1 Wkhq sduw ri wkh hpsor|phqw orvw ehfdxvh ri iudjphqwdwlrq pd|

eh frpshqvdwhg e| rxwsxw h{sdqvlrqv lqgxfhg e| wkh frvw vdylqjv1 Dg0

glwlrqdoo|/ �upv zlwk frvw glvdgydqwdjhv duh pruh olnho| wr fkrrvh d

iudjphqwhg vwuxfwxuh dqg lq wklv zd| duh deoh wr jdlq frpshwlwlyhqhvv

dqg lqfuhdvh wkhlu pdunhw vkduh1

Lq wkh jhqhudo htxloleulxp iudphzrun lw kdv ehhq looxvwudwhg wkdw yhu0

wlfdoo| lqwhjudwhg PQHv dulvh li frxqwulhv duh yhu| gl�huhqw dqg idfwru

sulfh htxdol}dwlrq lv lpsrvvleoh1 Frxqwulhv zhoo hqgrzhg zlwk +kxpdq,

fdslwdo vshfldol}h lq khdgtxduwhu vhuylfhv dqg +kxpdq, fdslwdo0lqwhqvlyh
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lqwhuphgldwhv zkhuhdv oderu0lqwhqvlyh lqwhuphgldwhv duh surgxfhg lq di0

�oldwhv lq oderu ulfk frxqwulhv1 Wkh hphujhqfh ri PQHv lqfuhdvhv wkh

srvvlelolw| ri idfwru sulfh htxdol}dwlrq dqg lv olnho| wr h{huw d grzqzdug

suhvvxuh rq zdjhv uhodwlyh wr wkh uhwxuqv rq +kxpdq, fdslwdo1 Wklv sdu0

doohov wkh dqdo|vlv edvhg rq lqfuhdvlqj wudgh lq lqwhuphgldwhv uhvxowlqj

iurp wkh ghhshu vshfldol}dwlrq lqgxfhg e| iudjphqwdwlrq1 Wkh zrun ri

Pdunxvhq vxjjhvwv wkdw lq eurdg whupv wkh hfrqrplf orjlf ri wkh Khos0

pdq 0 Nuxjpdq prgho uhpdlqv ydolg iru wkh dqdo|vlv ri yhuwlfdo PQHv

hyhq lq wkh fdvh ri wudqvsruwdwlrq frvwv/ exw dgglwlrqdoo| kljkoljkwv wkh

uroh ri wudgh eduulhuv dqg pdunhw vl}h dv ghwhuplqdqwv ri PQH0dfwlylw|1
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6 Wkh hpslulfdo dqdo|vlv ri iudjphqwdwlrq

Hpslulfdo zrunv rq lqwhuqdwlrqdo iudjphqwdwlrq fdq eh vsolw lqwr wzr

jurxsv1 Wkh �uvw wulhv wr dffhvv wkh pdjqlwxgh ri lqwhuqdwlrqdo rxw0

vrxuflqj dqg wkh ghwhuplqdqwv ri wkh frxqwu| dqg lqgxvwu| sdwwhuq ri

iudjphqwdwlrq dqg lqwurgxfhv vhyhudo gl�huhqw phdvxuhv ri rxwvrxuflqj1

Wkh vhfrqg jurxs ri sdshuv jrhv eh|rqg wkdw dqg vhwv rxw wr dqdo|}h

wkh lpsdfw ri lqwhuqdwlrqdo iudjphqwdwlrq rq hpsor|phqw dqg uhodwlyh

zdjhv1 Dowkrxjk wkhuh qrz h{lvwv d txlwh yroxplqrxv olwhudwxuh rq wudgh

dqg zdjhv 0 hvshfldoo| iru wkh XV dqg wkh XN dqg ohvv vr iru wkh uhvw

ri wkh Hxurshdq frxqwulhv 0 wkhuh duh rqo| yhu| ihz hpslulfdo vwxglhv

wkdw gluhfwo| dgguhvv wkh lpsdfw ri lqwhuqdwlrqdo rxwvrxuflqj dqg wkh

frqvhtxhqw wudgh lq lqwhuphgldwhv471

614 Wkh pdjqlwxgh ri lqwhuqdwlrqdo rxwvrxuflqj0 d

frpsdulvrq ri phdvxuhv

Lq wkh vwudqg ri hpslulfdo olwhudwxuh wkdw wulhv wr dffhvv wkh pdjqlwxgh

ri lqwhuqdwlrqdo rxwvrxuflqj vhyhudo gl�huhqw dssurdfkhv dv zhoo dv gdwd

vrxufhv kdyh ehhq xvhg wr phdvxuh wkh h{whqw ri lqwhuqdwlrqdo iudjphq0

wdwlrq1

Lqwhuqdwlrqdo rxwvrxuflqj �uvw ri doo jhqhudoo| qrw rqo| uhihuv wr dq

lqwhuqdwlrqdo vsolwwlqj xs ri surgxfwlrq surfhvvhv wkdw rffxuv zlwklq d

pxowlqdwlrqdo �up exw dovr ehwzhhq �upv wkdw duh frpsohwho| lqghshq0

ghqw iurp hdfk rwkhu1 Lq olqh zlwk wkh wudgh prghov/ wkh xvxdo suh0

vxpswlrq lv wkdw rxwvrxuflqj ri surgxfwlrq ohdgv wr lqfuhdvhg lpsruwv

ri lqwhuphgldwh surgxfwv1 Dffruglqjo|/ rxwvrxuflqj lv phdvxuhg e| wkh

dprxqw ri doo lpsruwhg lqwhuphgldwhv wkdw duh xvhg lq wkh surgxfwlrq ri

grphvwlf �upv/ lq dgglwlrq wr lqwud0�up wudgh ri pxowlqdwlrqdov1 Qrwh/

krzhyhu/ wkdw ehvlghv dq lqfuhdvh lq lqwhuphgldwh lpsruwv rxwvrxuflqj

fdq dovr ohdg wr lqfuhdvhg lpsruwv ri �qdo surgxfwv/ li rxwvrxuflqj rffxuv

dw wkh �qdo vwdjh ri surgxfwlrq dqg wkh �qdo jrrg lv uh0lpsruwhg1 Rq wkh

rwkhu kdqg/ wkh pdsslqj ehwzhhq rxwvrxuflqj dqg lpsruwv lv qrw wkdw

fohdu dw doo1 Rxwvrxuflqj frxog dovr lqyroyh d vhwwlqj zkhuh wkh dvvhpeo|

ri d surgxfw lv grqh lq d iruhljq frxqwu|/ exw wkh �qdo pdqxidfwxuhg

jrrg lqvwhdg ri ehlqj uh0lpsruwhg lv gluhfwo| vklsshg wr d wklug frxq0

wu|1 Lqwhuqdwlrqdo iudjphqwdwlrq wkhq zrxog qrw ohdg wr kljkhu lpsruwv

lw zrxog lqvwhdg ohdg wr vpdoohu h{sruwv ri wkh rxwvrxuflqj frxqwu|1 Lw

lv fohdu wkdw wkhuh h{lvwv qr vlqjoh lqglfdwru rq lqwhuqdwlrqdo rxwvrxuf0

lqj wkdw fdq wdnh dffrxqw ri doo wkhvh dvshfwv dqg dfwlylwlhv xqghu wkh

khdglqj ri rxwvrxuflqj1 Ghvslwh wkdw/ doo phdvxuhv dgrswhg lq wkh olw0

47Iru dq ryhuylhz rq wkh wudgh dqg zdjhv olwhudwxuh dqg wkh frq lfwlqj phwkrg0

rorjlhv vhh Kxehu 0 Zroipd|u0Vfkqlw}hu +5333,1
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hudwxuh lqglfdwh wkdw lqwhuqdwlrqdo rxwvrxuflqj kdv lqfuhdvhg lq wkh odvw

wzr ghfdghv dqg kdv ehfrph txlwh lpsruwdqw +vhh h1j1 Ihhqvwud/ 4<<;/

\hdwv/ 5333/ Fdpsd 0 Jrogehuj/ 4<<:/ Kxpphov hw do1/ 4<<;/ Glhko/ 4<<<

dqg Jùuj/ 4<<<,1

Wkhuh duh irxu pdlq vrxufhv ri lqirupdwlrq iurp zklfk rxwvrxuflqj

lqglfdwruv kdyh ehhq frqvwuxfwhg lq wkh olwhudwxuh= Lqsxw0Rxwsxw +L0R,

wdeohv ru �sur{lhv� wkhuhri iurp vwdwlvwlfv ri lqsxw sxufkdvhv e| �upv/ lq0

whuqdwlrqdo wudgh vwdwlvwlfv/ vwdwlvwlfv rq lqzdug dqg rxwzdug surfhvvlqj

wudgh dqg IGL vwdwlvwlfv1

61414 Rxwvrxuflqj lqglfdwruv edvhg rq Lqsxw0Rxwsxw wdeohv

Lqglfdwruv edvhg rq wkh lqirupdwlrq ri L0R wdeohv suredeo| frph forvhvw

wr wkh gh�qlwlrq ri lqwhuqdwlrqdo rxwvrxuflqj1 Wkhvh wdeohv lqglfdwh/ lq d

pdwul{ idvklrq/ wkh ydoxh ri lqwhuphgldwh lqsxwv wkdw hdfk pdqxidfwxulqj

lqgxvwu| sxufkdvhv iurp hyhu| rwkhu lqgxvwu|1 Iru vrph frxqwulhv L0

R wdeohv surylgh ixuwkhu lqirupdwlrq zkhwkhu lqwhuphgldwh lqsxwv duh

lpsruwhg ru surgxfhg grphvwlfdoo|1 Iru frxqwulhv lq zklfk wkh lqsxw

sxufkdvh vwdwlvwlfv gr qrw surylgh wklv glvwlqfwlrq ehwzhhq lpsruwhg dqg

grphvwlfdoo| surgxfhg lqwhuphgldwhv/ wkh xvxdo surfhgxuh dgrswhg wr

fdofxodwh lpsruwhg lqwhuphgldwhv iru hdfk lqgxvwu| lv wr pxowlso| wkh

sxufkdvh ri hdfk w|sh ri lqsxw e| lwv hfrqrp|0zlgh lpsruw vkduh lq

wrwdo frqvxpswlrq1 Wkdw lv/ lpsruwhg lqwhuphgldwhv ri lqgxvwu| � duh

jlyhq e|=

�[
�'�

Lqsxw sxufkdvhv ri jrrg � e| lqgxvwu| � �
�

lpsruwv ri jrrg �

frqvxpswlrq ri jrrg �

�

zkhuh frqvxpswlrq ri jrrg � lv phdvxuhg dv vklsphqwv soxv lpsruwv

plqxv h{sruwv1

Ihhqvwud 0 Kdqvrq +4<<9e/ 4<<<, shuiruphg wklv fdofxodwlrq iru wkh

XV lq frpelqlqj wkh lpsruw gdwd rq �qdo jrrgv zlwk wkh Fhqvxv gdwd

rq lqsxw +pdwhuldo, sxufkdvhv wr frqvwuxfw L0R wdeohv1 Qrwh wkdw wkh xq0

ghuo|lqj dvvxpswlrq lq wkh fdofxodwlrq ri lpsruwhg lqwhuphgldwh lqsxwv

lv wkdw doo vhfwrudo lpsruw udwlrv ri lqwhuphgldwh lqsxwv ri d fhuwdlq w|sh

duh wkh vdph dv wkh wrwdo lpsruw udwlr1 Ixuwkhupruh/ wkh dxwkruv glvwlq0

jxlvk ehwzhhq d eurdg phdvxuh dqg d qduurz phdvxuh ri rxwvrxuflqj1

Wkh iruphu lv gh�qhg wr lqfoxgh sxufkdvhv ri dq lqgxvwu| iurp dq| rwkhu

lqgxvwu|/ wkh odwwhu lqfoxghv rqo| sxufkdvhv ri dq lqgxvwu| iurp lqgxv0

wulhv zklfk duh lq wkh vdph +vwdwlvwlfdo, lqgxvwu| fodvv1 Wkh hvwlpdwhg

lpsruwhg lqsxwv ri hdfk lqgxvwu| duh wkhq h{suhvvhg uhodwlyh wr wrwdo
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lqwhuphgldwh lqsxw sxufkdvhv +lpsruwhg dqg grphvwlf,1 Ilqdoo|/ dyhu0

djlqj ryhu doo lqgxvwulhv wkh dxwkruv �qg iru wkh XV wkdw wkh �eurdg�

rxwvrxuflqj lqglfdwru lqfuhdvhg iurp 816 shufhqw lq 4<:5 wr 4514 shufhqw

lq 4<<31 Wkh �qduurz� rxwvrxuflqj lqglfdwru lqfuhdvhg iurp 515 shufhqw

wr 81: shufhqw ryhu wkh vdph shulrg1

Fdpsd 0 Jrogehuj +4<<:, dv zhoo dv Kxpphov hw do1 +4<<;, dovr

fdofxodwhg rxwvrxuflqj lqglfdwruv wkdw duh edvhg rq wkh lqirupdwlrq ri

L0R wdeohv iru vhohfwhg RHFG frxqwulhv1 Glhko +4<<<, pdgh wkh vdph

fdofxodwlrq iru Jhupdq|1 Wdeoh 4 vxppdul}hv wkh uhvxowv iru vhohfwhg

lqgxvwulhv dqg frxqwulhv481 Wkh rxwvrxuflqj lqglfdwru lv wkh vkduh ri wkh

ydoxh ri lpsruwhg lqsxwv lq jurvv surgxfwlrq1 Wkh �jxuhv lq Wdeoh 4

lqglfdwh pdunhg lqfuhdvhv ri lqwhuqdwlrqdo rxwvrxuflqj lq wkh frxqwulhv

frqvlghuhg zlwk wkh h{fhswlrq ri Mdsdq1 Lqwhuqdwlrqdo iudjphqwdwlrq lq

Mdsdq vwd|hg dw d frpsdudeoh orz ohyho ryhu wkh hqwluh shulrg dqg kdv

ehhq lqfuhdvlqj lq rqo| d ihz ri wkh lqgxvwulhv1 Wklv pljkw eh gxh wr

vkruwfrplqjv lq wkh phdvxuhphqw1 Wkh lqglfdwru uhihuuhg wr deryh grhv

qrw lqfoxgh rxwvrxuflqj zlwk dvvhpeo| lq wkh iruhljq frxqwu| dqg d gluhfw

vklsphqw ri wkh �qdo jrrg wr wklug frxqwulhv1 Krzhyhu/ wklv lv nqrzq wr

eh d fkdudfwhulvwlf ihdwxuh ri Mdsdqhvh wudgh1

7DEOH �� 6KDUH RI ,PSRUWHG ,QWHUPHGLDWH ,QSXWV
��
LQ 0DQXIDFWXULQJ

,QGXVWULHV RI ,QGXVWULDO &RXQWULHV

86$ &DQDGD 8QLWHG *HUPDQ\ -DSDQ

.LQJGRP

���� ���� ���� ���� ���� ���� ����

0DQXIDFWXULQJ ��� ���� ���� ���� ��� ���� ����

&KHPLFDOV ��� ���� ���� ���� ��� ���� ����

0DFKLQHU\ ���� ���� ���� ���� ��� ���� ����

5RDG YHKLFOHV ���� ���� ���� ���� ��� ���� ����

(OHFWULFDO SURGXFWV ���� ���� ���� ���� ��� ���� ����

/HDWKHU SURGXFWV ���� ���� ���� ���� ��� ���� ����

&ORWKLQJ ��� ���� ���� ���� ��� ���� ����

6RXUFH� &DPSD � *ROGEHUJ ������� 'LHKO ������ DQG RZQ FDOFXODWLRQV IRU $XVWULD� � �� 3HUFHQW RI JURVV

RXWSXW YDOXH� RQO\ LQSXWV RI PDQXIDFWXUHV� ([FHSW IRU *HUPDQ\ DQG $XVWULD� LPSRUWV RI LQWHUPHGLDWH LQSXWV

DUH FUXGH HVWLPDWHV EDVHG RQ WRWDO LQWHUPHGLDWH LQSXW FRHIILFLHQWV �GRPHVWLF DQG LPSRUWHG LQSXWV� DQG WKH

UHVSHFWLYH LQSXW VHFWRUV
 LPSRUW VKDUHV LQ DSSDUHQW FRQVXPSWLRQ�

$XVWULD

6KDUHV DV SHUFHQW

Wkh XN vkrzv dq hvshfldoo| odujh lqfuhdvh lq iruhljq rxwvrxuflqj

dqg olnh Fdqdgd iudjphqwdwlrq kdv ehhq dw d uhodwlyho| kljk ohyho dv

48Iru d ghwdlohg ghvfulswlrq ri rxu rxwvrxuflqj phdvxuh edvhg rq wkh Dxvwuldq L0R

wdeoh vhh fkdswhu 714 dqg dsshgl{ ;161
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frpsduhg iru h{dpsoh wr wkh XV1 Wkh wuhqgv lq ryhudoo pdqxidfwxulqj

duh dovr suhvhqw iru wkh lqglylgxdo lqgxvwulhv zlwk urdg yhklfohv h{klelwlqj

dq hvshfldoo| kljk jurzwk lq iruhljq rxwvrxuflqj1 Fkhplfdov vkrz wkh

orzhvw vkduh ri lpsruwhg lqwhuphgldwhv1 Rxu fdofxodwlrqv iru Dxvwuld

vkrz wkdw iudjphqwdwlrq kdv douhdg| ehhq dw d frpsdudeo| kljk ohyho

ri 4:18 shufhqw lq 4<<3 dqg kdv ehhq lqfuhdvlqj vlqfh wr 541: shufhqw lq

4<<;1

Kxpphov hw do1 +4<<;, dovr fdofxodwh lpsruwhg lqwhuphgldwhv iurp

L0R wdeohv iru RHFG frxqwulhv1 Lq frqwudvw wr wkh rxwvrxuflqj phdvxuhv

glvfxvvhg deryh wkh| xvh lpsruwv ri lqwhuphgldwhv dv d iudfwlrq ri wrwdo

wudgh/ zklfk duh erwk lpsruwhg dqg wkhq hperglhg lq wkh h{sruwv ri d

frxqwu|1 Lq wkhlu whuplqrorj|/ lpsruwv ri lqwhuphgldwh jrrgv rqo| frxqw

dv rxwvrxuflqj li wkh jrrg surgxfhg zlwk wkh lpsruwhg lqwhuphgldwhv lv

h{sruwhg odwhu1 Wkh| shuirup wkhlu fdofxodwlrq ri yhuwlfdoo| vshfldol}hg

wudgh iru qlqh RHFG frxqwulhv ryhu wkh shulrg 4<9; wr 4<<31 Wkh| �uvw

�qg wkdw iru hyhu| frxqwu| exw Mdsdq/ yhuwlfdo wudgh dv d vkduh ri wrwdo

wudgh kdv lqfuhdvhg wkurxjkrxw wkh shulrg1 Wdnlqj doo frxqwulhv wrjhwkhu/

lq 4<<3/ yhuwlfdo vshfldol}dwlrq0edvhg wudgh dprxqwhg wr 4718 shufhqw ri

doo wudgh lq wkhvh frxqwulhv zklfk lpsolhg d 53 shufhqw lqfuhdvh iurp wkh

odwh vl{wlhv dqg vhyhqwlhv1 Wkh pdjqlwxgh ri yhuwlfdo vshfldol}dwlrq krz0

hyhu lv irxqg wr ydu| zlgho| dfurvv frxqwulhv lq 4<<3/ ehlqj orzhvw iru

Dxvwudold/ Mdsdq dqg wkh XV/ zkhuh rqo| derxw : shufhqw ri wrwdo wudgh

lv yhuwlfdoo| vshfldol}hg wudgh/ uhodwlyho| orz iru Jhupdq| +4916 shufhqw,

dqg kljkhvw iru wkh Qhwkhuodqgv +671: shufhqw, dqg Ghqpdun +5815 shu0

fhqw,1 D sdwwhuq zklfk vkrzv wkdw vrph ri wkh zruog*v odujhvw hfrqrplhv

kdyh wkh orzhvw vkduhv ri yhuwlfdoo| vshfldol}hg wudgh1 Ixuwkhupruh/ wkh

dxwkruv �qg wkdw wkh lqgxvwulhv iru zklfk yhuwlfdo wudgh lv prvw lpsru0

wdqw lqfoxgh wkh prwru yhklfohv/ vklsexloglqj/ dlufudiw lqgxvwulhv/ dv zhoo

dv wkh lqgxvwuldo fkhplfdov dqg qrq0ihuurxv phwdov vhfwruv/ wkrvh zlwk wkh

ohdvw duh wkh djulfxowxuh/ zrrg surgxfwv dqg sdshu surgxfwv lqgxvwulhv1

61415 Rxwvrxuflqj lqglfdwruv edvhg rq lqwhuqdwlrqdo wudgh vwdwlv0

wlfv

Lq vlpsohu dssurdfkhv/ lqirupdwlrq rq wudgh lq lqwhuphgldwh surgxfwv

lv jdwkhuhg gluhfwo| iurp wudgh vwdwlvwlfv hlwkhu e| orrnlqj dw wudgh lq

udz pdwhuldov dqg vhpl0�qlvkhg jrrgv ru dw lqwud0lqgxvwu| wudgh1 Erwk

duh rqo| urxjk sur{lhv iru rxwvrxuflqj/ vlqfh wudgh lq �qdo dqg lqwhu0

phgldwh jrrgv +sduwv dqg frpsrqhqwv, duh qrw v|vwhpdwlfdoo| vhsdudwhg

lq wkh wudgh fodvvl�fdwlrq v|vwhpv dqg phdvxuhv rq lqwud0lqgxvwu| wudgh

dovr lqfoxgh wudgh lq gl�huhqwldwhg �qdo surgxfwv1 \hdwv +5333, xvhv wkh

Vwdqgdug Lqwhuqdwlrqdo Wudgh Fodvvl�fdwlrq +VLWF, v|vwhp ri wkh XQ

wudgh vwdwlvwlfv wr jdwkhu lqirupdwlrq rq wudgh lq sduwv dqg frpsrqhqwv
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wr irup d vxejurxs ri �lqwhuphgldwhv�1 Kh �qgv wkdw wkh fryhudjh ri

surgxfw jurxsv frpsrvhg vroho| ri sduwv dqg frpsrqhqwv wr eh prvw

h{whqvlyh zlwklq wkh pdfklqhu| dqg wudqvsruw htxlsphqw vhfwru +VLWF

:,/ exw wkdw rxwvlgh wklv vhfwru phdqlqjixo wdexodwlrqv ri wkh pdjqlwxgh

ri wudgh lq sduwv fdqqrw eh pdgh1 Ixuwkhupruh/ zkloh lw vhhpv wr eh

dw ohdvw srvvleoh wr ghulyh wkh pdjqlwxgh/ frpsrvlwlrq dqg gluhfwlrq ri

wudgh lq sduwv dqg frpsrqhqwv ri wkh pdfklqhu| dqg wudqvsruw vhfwru/

wkhuh lv qr lqirupdwlrq iurp wklv dssurdfk derxw zklfk duh wkh frqvxp0

lqj lqgxvwulhv wkdw ex| wkh lpsruwhg lqwhuphgldwh surgxfwv/ vr wkdw wkh

lqwhuuhodwlrqvkls dprqj lqgxvwulhv uhpdlqv xqnqrzq1 \hdwv +5333, �qgv

iru wkh |hdu 4<<8 wkdw 63 shufhqw ri wrwdo zruog wudgh lq pdfklqhu| dqg

wudqvsruw htxlsphqw lv wudgh lq sduwv dqg frpsrqhqwv dqg wkdw wudgh

lq wkhvh lqwhuphgldwh jrrgv zdv jurzlqj dw d idvwhu sdfh wkdq wkh ryhu0

doo surgxfw jurxs1 Wudgh lq lqwhuphgldwh surgxfwv ri wkh wudqvsruw dqg

pdfklqhu| vhfwru kdv ehfrph lpsruwdqw iru erwk/ wkh RHFG frxqwulhv

dqg frxqwulhv lq wkh ghyhorslqj zruog/ prvw qrwdeo| Ph{lfr dqg Fklqd1

Prvw ri wkh lqwhuphgldwhv wudgh zlwklq wkh pdfklqhu| dqg wudqvsruw

vhfwru lv dffrxqwhg iru e| sduwv ri prwru yhklfohv/ sduwv ri r!fh pdfklq0

hu|/ whohfrppxqlfdwlrqv htxlsphqw dqg duwv ri vzlwfk jhdu1 Wkhvh irxu

surgxfw jurxsv duh vkrzq wr dffrxqw iru ryhu :3 shufhqw ri wrwdo wudgh

lq frpsrqhqwv zlwklq wkh lqgxvwu|1

61416 Rxwvrxuflqj lqglfdwruv edvhg rq rxwzdug dqg lqzdug

surfhvvlqj wudgh vwdwlvwlfv

Dqrwkhu lqglfdwru xvhg lq wkh olwhudwxuh wr phdvxuh wkh dprxqw ri lqwhu0

qdwlrqdo rxwvrxuflqj lv wkh h{whqw ri vr0fdoohg rxwzdug surfhvvlqj wudgh

wr lqglfdwh zkhwkhu d frxqwu| lv d vrxufh iru iudjphqwdwlrq1 Dowhuqd0

wlyho|/ lqzdug surfhvvlqj wudgh phdvxuhv wr zkdw h{whqw d frxqwu| lv

wkh edvlv iru iudjphqwdwlrq1 Wklv nlqg ri wudgh lv vxemhfw wr d vshfldo

fxvwrpv duudqjhphqw dqg lqyroyhv wkh h{sruw ri lqwhuphgldwh jrrgv iru

ixuwkhu surfhvvlqj lq d iruhljq frxqwu| zklfk fdq wkhq eh uh0lpsruwhg

zlwk wrwdo ru sduwldo wdul� h{hpswlrq1 Dowkrxjk wklv zrxog dfwxdoo| eh

d yhu| jrrg lqglfdwru iru wkh h{whqw ri rxwvrxuflqj/ dqg lv hvshfldoo|

xvhixo zkhq frpsdulqj d furvv0vhfwlrq ri frxqwulhv dqg lqgxvwulhv/ lwv

pdmru gudzedfn lv wkdw lw zloo eh yhu| vhqvlwlyh wr fkdqjhv lq frqwhqw uh0

txluhphqw uhjxodwlrqv/ wdul�v dqg rwkhu wudgh uhodwhg uhjxodwlrqv/ vr wkdw

wkhlu frpsdudelolw| ryhu wlph lv yhu| olplwhg1 Wkh h{lvwhqfh ri iuhh wudgh

duhdv ru wudgh xqlrqv +HX,/ dv zhoo dv wkh orz dyhudjh ohyho ri prvw

idyruhg qdwlrq +PIQ, wdul� surylvlrqv/ uhgxfh wkh lqfhqwlyh wr xwlol}h

wkhvh wdul� surylvlrqv vr wkdw d odujh sduw ri rxwzdug surfhvvlqj wudgh

+RSW, lv qrw uhsruwhg dqg zloo ohdg wr d grzqzdug eldvhg hvwlpdwh ri

wkh h{whqw ri lqwhuqdwlrqdo iudjphqwdwlrq1
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Jùuj +4<<<, surylghv dq dqdo|vlv ri XV lqzdug surfhvvlqj wudgh +LSW,

lq HX0frxqwulhv dqg wkh ghwhuplqdqwv iru wkh glvwulexwlrq dfurvv lqgxv0

wulhv dqg HX0phpehu frxqwulhv1 Wkh gdwd vkrz wkdw LSW dv d shufhqwdjh

ri wrwdo lpsruwv iurp wkh XV kdv ehhq lqfuhdvlqj prvw lqwhqvlyho| iru

wkh shulskhudo HX0frxqwulhv/ lqfuhdvlqj iurp 47 shufhqw wr 57 shufhqw

ehwzhhq 4<;; dqg 4<<7491 Luhodqg h{klelwhg wkh prvw qrwdeoh lqfuhdvh1

Lq wkh fruh frxqwulhv/ wkh phwdov/ lqgxvwuldo pdfklqhu|/ dqg wudqvsruw

htxlsphqw vhfwruv uhfhlyhg wkh kljkhvw shufhqwdjhv ri XV LSW/ zkloh iru

wkh shulskhudo frxqwulhv wkh prvw lpsruwdqw LSW vhfwruv zhuh wkh ohdwkhu

lqgxvwu|/ wkh hohfwurqlf dqg wkh qrq0phwdoolf plqhudo vhfwruv1 Kh �qgv

wkdw frpsdudwlyh dgydqwdjhv ri frxqwulhv duh lpsruwdqw ghwhuplqdqwv

iru wkh vhfwruldo glvwulexwlrq ri XV LSW dv suhglfwhg e| wkhru|1 D!ol0

dwhv ri XV pxowlqdwlrqdov lq wkh shulskhudo HX0frxqwulhv duh xvhg dv d

edvh iru iudjphqwdwlrq/ zkloh wklv vhhpv qrw wr eh wkh fdvh zlwk XV IGL

lq wkh fruh HX0frxqwulhv1 Wkdw lv/ XV d!oldwhv lq wkh Hxurshdq shulsk0

hu| surfhvv wkh lqwhuphgldwh jrrgv vklsshg wr wkhp e| wkh XV sduhqw/

dqg uh0h{sruw wkhp wr ghvwlqdwlrqv rxwvlgh wkh HX1 Wklv sduw ri d!oldwh

surgxfwlrq lv wkxv qrw lqwhqghg wr vhuyh wkh Hxurshdq pdunhw1

Jud}ldql +5333, dqdo|}hv RSW lq wkh wh{wlohv dqg forwklqj lqgxvwu|

dqg surylghv hylghqfh wkdw vxefrqwudfwlqj ri HX frxqwulhv lv wdujhwhg

pdlqo| wr wkh Phglwhuudqhdq frxqwulhv +Wxqlvld dqg Prurffr, dqg hvsh0

fldoo| wr Fhqwudo dqg Hdvwhuq Hxurshdq frxqwulhv1 Pruh wkdq ;3 shufhqw

ri HX forwklqj lpsruwv iurp dqg 93 shufhqw ri wh{wloh h{sruwv wr Hdvwhuq

Hxursh zhuh uhsuhvhqwhg e| RSW lq 4<<81 Edogrqh hw do1 +4<<:, vkrz

wkdw wkh vkduh ri Fhqwudo dqg Hdvw Hxurshdq frxqwulhv lq ryhudoo RSW

ruljlqdwlqj lq wkh HX lqfuhdvhg iurp 68 shufhqw wr 75 shufhqw lq wkh

shulrg 4<;; wr 4<<71 Jhupdq| lv wkh prvw lpsruwdqw vxefrqwudfwru wr

Hdvwhuq dqg Fhqwudo Hxursh/ dffrxqwlqj iru wkuhh txduwhuv ri wrwdo HX

RSW zlwk wkh uhjlrq1 Jhupdq| lv iroorzhg e| Dxvwuld1

Vwdqnryvn| +4<<8, dqdo|}hg Dxvwuldq RSW zlwk wkh Fhqwudo dqg

Hdvwhuq Hxurshdq wudqvlwlrq frxqwulhv +FHHF, iru wkh shulrg 4<;; wr

4<<71 Kh �qgv wkdw wkh vkduh ri wkh FHHF lq wrwdo RSW lqfuhdvhg iurp

47 shufhqw wr 94 shufhqw ryhu wkdw shulrg1 Dv lw lv vkrzq iru rwkhu

frxqwulhv zlwklq wkh HX/ vxefrqwudfwlqj wr wudqvlwlrq frxqwulhv lv prvw

lqwhqvlyh iru wkh Dxvwuldq wh{wlohv dqg forwklqj vhfwru1 4<<7 dv pxfk

dv ;8 shufhqw ri wrwdo Dxvwuldq RSW lq wklv vhfwru zdv dffrxqwhg iru

e| wkh FHHF1 Vshfldol}dwlrq lqglfhv iru lqglylgxdo FHHF uhyhdo wkdw

ehvlghv surfhvvlqj lq wh{wlohv dqg forwklqj/ lq 4<<7 Kxqjdu| zdv dq lp0

sruwdqw edvh iru iudjphqwdwlrq iru wkh Dxvwuldq irrg dqg vkrh lqgxvwu|/

49Frxqwulhv lq wkh shulskhu| lqfoxgh= Juhhfh/ Luhodqg/ Sruwxjdo dqg Vsdlq1 Wkh

fruh ri wkh HX lv gh�qhg wr frqvlvw ri Ehojlxp/ Ghqpdun/ Iudqfh/ Jhupdq|/ Lwdo|/

Ox{hperxuj/ Qhwkhuodqgv dqg XN1
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wkh F}hfk Uhsxeolf dqg Srodqg iru pdfklqhu|/ wkh Vorydn Uhsxeolf iru

wkh fkhplfdo dqg wkh phwdo vhfwru dqg Voryhqld iru fkhplfdov/ edvlf phw0

dov dqg pdfklqhu|1

61417 Rxwvrxuflqj lqglfdwruv edvhg rq iruhljq gluhfw lqyhvw0

phqw dqg lqwud0�up wudgh vwdwlvwlfv

Wkh lqwhuqdwlrqdo iudjphqwdwlrq ri surgxfwlrq sduwo| wdnhv sodfh zlwklq

wkh rujdql}dwlrq ri wkh �up/ dqg wklv pxvw eh vhhq dv fryhulqj sduw ri

dq ryhudoo rxwvrxuflqj phdvxuh1 Lqvljkwv rq wkh dprxqw ri rxwvrxuflqj

zlwklq wkh erxqgdulhv ri PQHv frxog eh jdlqhg iurp IGL vwdwlvwlfv dqg

hvshfldoo| iurp lqglfdwruv ri lqwud0�up wudgh1 Erwk phdvxuhv/ krzhyhu/

h{foxgh doo qrq0htxlw| irupv ri iruhljq dfwlylwlhv1

Wkh pdlq glvdgydqwdjh ri vwdwlvwlfv rq IGL lv wkdw wkh| gr qrw sur0

ylgh dq| ghwdlov rq wkh sxusrvh ri IGL1 Khqfh/ lw lv lpsrvvleoh wr glvwlq0

jxlvk ehwzhhq krul}rqwdo dqg yhuwlfdo PQHv rq wkh edvlv ri IGL gdwd1

Hvshfldoo|/ IGL lqwhqghg wr vhuylfh iruhljq pdunhwv ru IGL xqghuwdnhq wr

vkliw surgxfwlrq vwdjhv wr frxqwulhv zlwk orzhu frvwv fdqqrw eh revhuyhg1

Vwdwlvwlfv rq lqwud0�up wudgh pd| eh d pruh lqirupdwlyh lqglfdwru1 Wkh

pdlq sureohp zlwk wklv lqglfdwru lv wkh lqyroyhphqw ri wudqvihu sulfhv

zklfk pd| ohdg wr dq xqghu0 ru ryhuvwdwhphqw ri wkh �jxuhv ghshqglqj

rq wd{ odzv/ wdul�v hwf1 Dgglwlrqdoo|/ iurp wkh vwdwlvwlfdo srlqw ri ylhz lw

lv qrw dozd|v fohdu zkdw frqvwlwxwhv d PQH +lq sduwlfxodu dq d!oldwh4:,

dqg zklfk wudgh  rzv vkrxog eh fodvvl�hg dv lqwud0�up wudgh1

Iru uhdvrqv ri gdwd dydlodelolw| vwxglhv rq lqwud0�up wudgh prvwo| uh0

ihu wr wkh XV/ Mdsdq ru Vzhghq1 Iru wkh XV dq hduo| vwxg| +RHFG/ 4<<6,

vkrzv wkdw ryhu rqh wklug ri phufkdqglvh wudgh lv lqwud0�up wudgh dqg

wkdw/ frqwudu| wr zkdw rqh zrxog h{shfw/ wkh ryhudoo vkduh ri lqwud0�up

wudgh glg qrw lqfuhdvh ehwzhhq 4<:: dqg 4<;<1 Iljxuhv ri wudgh iurp XV

sduhqwv wr wkhlu iruhljq d!oldwhv lqglfdwh wkdw wkh vkduh ri lqwud0�up h{0

sruwv lq wrwdo h{sruwv lv kljkhu wkdq wkh fruuhvsrqglqj �jxuh iru lpsruwv1

Ixuwkhupruh lqwud0�up wudgh lv prvwo| frqfhqwudwhg lq whfkqrorj|0 dqg

+kxpdq, fdslwdo0lqwhqvlyh lqgxvwulhv olnh pdfklqhu|/ hohfwurqlfv dqg hohf0

wulfdo htxlsphqw dqg wudqvsruwdwlrq htxlsphqw lqgxvwulhv1 XV d!oldwhv

sxufkdvhv iurp wkhlu iruhljq sduhqwv duh lqfuhdvlqj dv d vkduh ri wrwdo

lpsruwv dqg duh prvwo| uhodwhg wr zkrohvdoh +vhh \dpdzdnl/ 4<<4,1 Wkdw

phdqv d uhdvrqdeoh sduw ri lqwud0�up wudgh uhvxowv iurp iruzdug lqwh0

judwlrq zkhuh sduhqw �upv h{sruw lqwhuphgldwh jrrgv wr grzqvwuhdp

d!oldwhv1 Wkh surylvlrq ri vhuylfh dqg glvwulexwlrq lv wkh sulph h{dp0

soh1 Iudjphqwdwlrq ri surgxfwlrq lqgxflqj lqwud0�up lpsruwv iurp dq

xsvwuhdp d!oldwh vhhp wr eh vpdoohu1 Iru wkh XV wkh eljjhvw vkduh frp0

4:Xvxdoo|/ iru wkh sduhqw �up wkh htxlw| vkduh lq d iruhljq sodqw kdv wr eh deryh

43 shufhqw wr frxqw dv dq d!oldwh1
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sulvhv lpsruwv iurp Fdqdgldq d!oldwhv1 Lqwud0�up lpsruwv iurpPh{lfr/

dowkrxjk lqlwldoo| vpdoo lq vl}h/ h{shulhqfhg kljkhvw jurzwk zklfk lqwhu

dold prwlydwhg wkh uhvhdufk rq wkh h�hfwv ri iudjphqwdwlrq +Ihhqvwud 0

Kdqvrq/ 4<<9d/ 4<<<,1

Pruh uhfhqw hylghqfh rq lqwud0�up wudgh surylghvEudxqhukmhop +4<<;,

iru Vzhglvk PQHv zkhuh d ghwdlohg gdwdvhw edvhg rq txhvwlrqqdluhv

iurp wkh Uhvhdufk Lqvwlwxwh ri Lqgxvwuldo Hfrqrplfv +LXL, lv dydlodeoh1

Vzhglvk PQH lqwud0�up h{sruwv dffrxqw iru derxw 63 shufhqw ri wr0

wdo h{sruwv 4<:3 dqg wklv vkduh lqfuhdvhg wr dssur{lpdwho| 93 shufhqw

lq 4<<71 Lqwud0�up lpsruwv ri wkh Vzhglvk sduhqwv iurp wkhlu iruhljq

d!oldwhv kdyh ehhq frqvlghudeoh vpdoohu wkdq lqwud0�up h{sruwv ri wkh

sduhqwv wr wkh iruhljq d!oldwhv dqg kdyh lqfuhdvhg gxulqj wkh hljkw0

lhv dqg qlqhwlhv1 Lq frqwudvw lqwhu0�up h{sruwv ghfuhdvhg/ dowkrxjk wkh

wuhqg uhyhuvhg iurp 4<<3 wr 4<<71 Eudxqhukmhop +4<<;, dujxhv wkdw kru0

l}rqwdo dqg yhuwlfdo lqwhjudwlrq fdqqrw eh ixoo| glvpdqwohg/ udwkhu lw lv

d pdwwhu ri ghjuhh1 Kh olnhzlvh xvhv wkh lqwud0�up wudgh dv d sur{|

iru wkh lpsruwdqfh ri yhuwlfdo lqwhjudwlrq ri surgxfwlrq dfurvv erughuv1

Krzhyhu/ kh frqfhqwudwhv rq yhuwlfdo iruzdug lqwhjudwlrq dqg orrnv dw

wkh ghwhuplqdqwv ri lqwud0�up h{sruwv lq klv hfrqrphwulf h{huflvh1 Lq

suhvhqw frqwhqw wklv lv ohvv uhohydqw/ vr zh grq*w uhsruw rq wkh hfrqrphw0

ulf �qglqjv1

Wkhvh hpslulfdo uhjxodulwlhv vxjjhvw wkdw lqwud0�up lpsruwv duh dq

dssursuldwh lqglfdwru ri iudjphqwdwlrq ri surgxfwlrq1 Krzhyhu/ lw vhhpv

rqo| uholdeoh li d fodvvl�fdwlrq e| wkh lqgxvwulhv ri wkh d!oldwhv lv dydlo0

deoh +wr vruw rxw lqwud0�up lpsruwv iru zkrohvdoh wudgh, dqg2ru li wkh

�jxuhv uhihu wr lqwud0�up wudgh zklfk lv iurp orz0zdjh frxqwulhv1 Zh

vkrxog ehdu lq plqg/ krzhyhu/ wkdw lw fdswxuhv rqo| sduw ri wkh ghjuhh

ri lqwhuqdwlrqdo iudjphqwdwlrq1

615 Hpslulfdo vwxglhv rq wkh lpsdfw ri rxwvrxuflqj

Hpslulfdo sdshuv rq wkh lpsdfw ri rxwvrxuflqj rq wkh surgxfwlrq vwuxf0

wxuh dqg oderu pdunhwv ri frxqwulhv kdyh ehhq yhu| uduh vr idu1 Rqh

h{dpsoh lv Kdqvrq +4<<7/ 4<<9, zkr dssolhv d prgho ri uhjlrqdo sur0

gxfwlrq qhwzrunv edvhg rq h{whuqdo hfrqrplhv wr wkh Ph{lfdq dssduho

lqgxvwu|1 Zh vkruwo| uhylhzhg wkh vwuxfwxuh ri wkh wkhruhwlfdo prgho lq

fkdswhu 51 Dffruglqj wr wklv wkhru|/ lqfuhdvlqj uhwxuq dfwlylwlhv zklfk

duh wkhpvhoyhv sduw ri wkh surgxfwlrq fkdlq ri d surgxfw dqg duh vxe0

mhfw wr wudqvsruwdwlrq frvwv djjorphudwh lq wkh lqgxvwuldo fhqwhu1 Lq wkh

djjorphudwlrq/ zdjhv zloo eh gulyhq xs wr d srlqw zkhuh lw sd|v wr uhor0

fdwh frqvwdqw uhwxuq dfwlylwlhv ri wkh ydoxh dgghg fkdlq lqwr shulskhudo

uhjlrqv zlwk orzhu zdjhv1 Ixuwkhupruh/ lq d forvhg hfrqrp| zdjhv lq

wkh shulskhu| duh ghfuhdvlqj lq wudqvsruwdwlrq frvwv uhodwlyh wr wkh lq0
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gxvwuldo fhqwhu zkloh lq dq rshq hfrqrp| uhjlrqdo zdjh gl�huhqfhv duh

ghwhuplqhg e| dffhvv wr wkh iruhljq pdunhw1 Wr whvw wklv odwwhu k|srwkhvlv

iru wkh Ph{lfdq dssduho lqgxvwu|/ Kdqvrq +4<<7/ 4<<9, uhjuhvvhv uhjlrqdo

uhodwlyh dssduho lqgxvwu| zdjhv rq wudqvsruw frvwv iurp dq| uhjlrq wr wkh

lqgxvwuldo fhqwhu lq Ph{lfr Flw|1 Wudqvsruw frvwv duh phdvxuhg lq whupv

ri glvwdqfh4;1 Kh rewdlqv revhuydwlrqv iru 64 Ph{lfdq vwdwhv iru 8 |hduv

+4<:3/ 4<:8/ 4<;3/ 4<;8/ 4<;;,/ zkhuhe| iru Ph{lfr/ wkh �uvw irxu |hduv

fruuhvsrqg wr d forvhg hfrqrp| dqg wkh odwwhu |hdu fruuhvsrqgv wr dq

rshq hfrqrp|1 Wkh hvwlpdwhv vxssruw wkh k|srwkhvhv= uhjlrqdo uhodwlyh

dssduho zdjhv ghfuhdvh zlwk wkh glvwdqfh iurp Ph{lfr Flw| gxulqj wkh

suh0wudgh |hduv zkloh rshqlqj wr wudgh lpsolhg qrw rqo| d vxevwdqwldo

uhorfdwlrq ri surgxfwlrq zlwklq Ph{lfr exw dovr d uhgxfwlrq ri zdjhv

lq Ph{lfr Flw| uhodwlyh wr wkrvh vwdwhv dorqj wkh Ph{lfdq0XV erughu1

Dssduho zdjhv duh kljkhvw iru erughu vwdwhv forvh wr Fdoliruqld +Orv Dq0

jhohv,/ zklfk lv wkh odujhvw dssduho lqgxvwu| fhqwhu lq wkh XV/ rxwvlgh

Qhz \run1

Ihhqvwud 0 Kdqvrq +4<<9e, hpslulfdoo| lpsohphqw wkh Qruwk0Vrxwk

rxwvrxuflqj prgho ghyhorshg lq Ihhqvwud 0 Kdqvrq +4<<9d,1 Wkh pdlq

suhglfwlrq iurp wklv prgho lv/ wkdw d  rz ri fdslwdo iurp wkh Qruwk wr

wkh Vrxwk/ ru htxdoo|/ dq| whfkqrorjlfdo surjuhvv lq wkh Vrxwk dfwlqj

dv wkh pdlq gulylqj irufh iru rxwvrxuflqj e| Qruwkhuq �upv uhvxowv lq

dq lqfuhdvh lq wkh uhodwlyh ghpdqg ri kljk0vnloohg oderu lq erwk frxq0

wulhv1 Wr whvw wklv k|srwkhvhv iru wkh XV/ wkh dqqxdo fkdqjh lq wkh XV

qrq0surgxfwlrq zdjh vkduh +sur{| iru zdjhv ri kljk0vnloohg oderu, lv uh0

juhvvhg rq wkh fkdqjh lq wkh yroxph ri rxwvrxuflqj lq wkh wzr shulrgv

4<:5 wr 4<:< dqg 4<:< wr 4<<31 Lq d vhfrqg h{huflvh wkhq wklv uhjuhvvlrq

lv uh0hvwlpdwhg e| dgglqj d vhw ri frqwuro yduldeohv +fkdqjh lq wkh fdslwdo0

rxwsxw udwlr dqg lq uhdo rxwsxw, zklfk zhuh dovr xvhg e| Ehupdq hw do1

+4<<7,1 Rxwvrxuflqj lv phdvxuhg e| wrwdo sxufkdvhv ri lpsruwhg lqwhu0

phgldwhv ri dq lqgxvwu| dv d shufhqw ri wrwdo h{shqglwxuhv rq qrq0hqhuj|

pdwhuldo sxufkdvhv1 Qrwh wkdw wkh lpsdfw ri wudgh lqgxfhg e| rxwvrxuf0

lqj lv phdvxuhg lq yroxph whupv zkloh wkh Khfnvfkhu0Rkolq wkhru| ri

wudgh lq �qdo surgxfwv surylghv olwwoh edvlv wr gr vr= uhodwlyh oderu gh0

pdqg dv zhoo dv zdjhv duh ghwhuplqhg e| uhodwlyh jrrgv sulfhv/ wkxv

wkh oderu pdunhw lv d�hfwhg e| wudgh rqo| wr wkh h{whqw wkdw lw fkdqjhv

wkhvh sulfhv/ wkh yroxph ri wudgh lv wrwdoo| luuhohydqw1 Wkh dxwkruv mxv0

wli| wkhlu phwkrgrorj| lq dq dqdo|vlv ri rxwvrxuflqj e| srlqwlqj wr wkh

idfw wkdw lqwhuqdwlrqdo iudjphqwdwlrq/ dfwlqj olnh idfwru0eldvhg whfkqr0

orjlfdo fkdqjh/ uhgxfhv wkh xqlw oderu uhtxluhphqwv iru orz0vnloohg oderu1

4;Glvwdqfh lv phdvxuhg e| wkh dyhudjh krxuv uhtxluhg wr wudyho e| d �uvw fodvv

sdvvhqjhu exv iurp wkh fdslwdo ri d vshfl�f vwdwh wr wkh lqgxvwuldo fhqwhu Ph{lfr

Flw|1
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Wkh uhjuhvvlrqv fdq wkxv eh vhhq dv d uhgxfhg irup ri wkh uhodwlrqvkls

ehwzhhq rxwvrxuflqj dqg lqsxw uhtxluhphqwv iru kljk0vnloohg oderu1 Wkh

uhjuhvvlrq uhvxowv duh gl�huhqw iru wkh wzr shulrgv frqvlghuhg1 Zkloh wkh

fruuhodwlrq ehwzhhq rxwvrxuflqj dqg wkh zdjh vkduh ri qrq0surgxfwlrq

zrunhuv wxuqv rxw wr eh lqvljql�fdqw iru wkh vhyhqwlhv/ lw lv srvlwlyh dqg

kljko| vljql�fdqw iru wkh hljkwlhv1 Dffruglqj wr wkhvh hvwlpdwhv rxwvrxuf0

lqj lq wkh hljkwlhv fdq dffrxqw iru vrph 73 shufhqw wr 83 shufhqw ri wkh

lqfuhdvh lq wkh qrq0surgxfwlrq zrunhu zdjh vkduh lq wkh XV1

Lq Ihhqvwud 0 Kdqvrq +4<<<, wkh dxwkruv uh�qh wkh rxwvrxuflqj phd0

vxuh wr lqfoxgh rqo| sxufkdvhv ri dq lqgxvwu| iurp zlwklq wkh vdph +vwd0

wlvwlfdo, lqgxvwu| fodvv zklfk wkh| lghqwli| dv wkh �qduurz phdvxuh ri

rxwvrxuflqj�1 Xvlqj wklv phdvxuh dqg lqfoxglqj kljk0whfk lqyhvwphqwv

dv dq dgglwlrqdo yduldeoh wkh uhjuhvvlrq rq wkh qrq0surgxfwlrq zrunhuv

zdjh vkduh lq Ihhqvwud 0 Kdqvrq +4<<9e, lv uh0hvwlpdwhg iru wkh hljkw0

lhv1 Wklv uhvxowv lq d frqwulexwlrq ri +qduurz, rxwvrxuflqj wr wkh wrwdo

vkliw lq qrq0surgxfwlrq zrunhuv zdjh vkduh ri 44 shufhqw wr 4815 shufhqw1

Wkh gl�huhqfh ehwzhhq wkh qduurz phdvxuh dqg wkh eurdg phdvxuh ri

rxwvrxuflqj/ zklfk uhsuhvhqwv wkrvh lpsruwhg lqwhuphgldwh lqsxwv wkdw

frph iurp rxwvlgh wkh vdph lqgxvwu| fodvv/ frqwulexwhg e| 5 shufhqw

wr :1< shufhqw1 Kljk0whfk lqyhvwphqw/ ghshqglqj rq krz lw lv phdvxuhg

dffrxqwv iru 816 shufhqw wr dv pxfk dv 6418 shufhqw ri wkh wrwdo fkdqjh

ri wkh fkdqjh lq wkh qrq0surgxfwlrq zdjh vkduh lq wkh hljkwlhv4<1

Ihhqvwud 0 Kdqvrq +4<<:/ 4<<<, dgrsw wkh vr0fdoohg �pdqgdwhg idfwru

sulfh uhjuhvvlrq� dssurdfk lq wkh hpslulfdo wudgh dqg zdjhv olwhudwxuh wr

vwxg| wkh lpsdfw ri rxwvrxuflqj rq wkh kljk0vnloohg0wr0orz0vnloohg zdjh

jds lq wkh XV iru wkh shulrg 4<:< wr 4<<31 Wkh Khfnvfkhu0Rkolq wkh0

ru| dqg wkh Vwroshu0Vdpxhovrq olqn ehwzhhq surgxfw sulfhv dqg idfwru

sulfhv irup wkh edvlv iru wkhvh pdqgdwhg zdjh uhjuhvvlrqv= fkdqjhv lq

lqgxvwu| sulfhv duh uhjuhvvhg rq wkh ohyho ri vhfwru frvw vkduhv iru ydul0

rxv idfwruv ri surgxfwlrq1 Wkh frh!flhqw hvwlpdwhv rq wkh frvw vkduhv

duh wkhq lqwhusuhwhg dv wkh suhglfwhg idfwru sulfh +zdjh, fkdqjhv/ wkdw

duh pdqgdwhg e| wkh fkdqjh lq surgxfw sulfhv wr pdlqwdlq }hur suri0

lwv lq doo vhfwruv1 Krzhyhu/ wkh| ghsduw lq dq lpsruwdqw zd| iurp wkh

xvxdo surfhgxuh dgrswhg1 Wkh| vkrz/ wkdw zkhq wkh sulfh uhjuhvvlrq

lv ixoo| vshfl�hg/ wdnlqj lqwr dffrxqw lqwhu0lqgxvwu| zdjh gl�huhqwldov/

gxh h1j1 wr yduldwlrq lq idfwru txdolw| ru lqgxvwu| vshfl�f uhqwv/ wkh

4<Wkh dxwkruv uho| rq gl�huhqw gdwd vrxufhv wr phdvxuh kljk0whfk lqyhvwphqwv dqg

lq dgglwlrq gl�huhqwldwh ehwzhhq kljk0whfk fdslwdo dqg frpsxwhu lqyhvwphqwv1 Wkh

�uvw gdwd vrxufh duh uhdo lqyhvwphqwv iurp wkh Exuhdx ri Oderu Vwdwlvwlfv1 Wkh shu0

shwxdo lqyhqwru| phwkrg lv dssolhg wr fdoxfodwh wkh fdslwdo vwrfn1 Wkh vkduh ri fdsl0

wdo vhuylfhv dwwulexwdeoh wr kljk0whfkqrorj| htxlsphqw dqg frpsxwhuv uhvshfwlyho| lv

wkhq phdvxuhg e| pxowlso|lqj zlwk h{ srvw uhqwdo sulfhv dqg dv dq dowhuqdwlyh zlwk h{

dqwh uhqwdo sulfhv1 D vhfrqg gdwd vrxufh duh frpsxwhu h{shqglwxuhv iurp wkh Fhqfxv1
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hvwlpdwhg frh!flhqwv mxvw uhsurgxfh wkh idfwru sulfh fkdqjhv dfwxdoo|

revhuyhg lq wkh gdwd1 Wkh frh!flhqwv wkhuhiruh rqo| vxppdul}h krz

sulfhv dqg surgxfwlylw| fr0pryh zlwk idfwru sulfhv/ dqg gr qrw doorz

wr fdofxodwh wkh h�hfw ri lqwhuqdwlrqdo wudgh rq idfwru sulfhv1 Wuhdwlqj

lqgxvwuldo sulfhv dv zhoo dv surgxfwlylw| fkdqjhv dv hqgrjhqrxv/ wkh dx0

wkruv wkhuhiruh sursrvh d wzr0vwhs hvwlpdwlrq surfhgxuh1 Dv d �uvw vwhs

wkh ihdwxuhv wkdw frqwulexwh wr fkdqjhv lq sulfhv dqg surgxfwlylw| duh

glvhqwdqjohg1 Wkdw lv/ sulfh dqg surgxfwlylw| fkdqjhv duh ghfrpsrvhg

lqwr sruwlrqv dwwulexwdeoh wr rxwvrxuflqj dqg kljk0whfk lqyhvwphqw/ lvr0

odwlqj wkh lqglylgxdo h�hfwv1 Wkhq/ dv d vhfrqg vwhs/ d pdqgdwhg sulfh

uhjuhvvlrq lv hvwlpdwhg wkdw uhodwhv wkh sulfh dqg surgxfwlylw| h�hfwv gxh

wr rxwvrxuflqj wr idfwru sulfhv dorqh +vhh dovr Ohdphu/ 4<<; iru d vlplodu

dssurdfk,1 Fkdqjhv lq surgxfwlylw| duh phdvxuhg e| wkh jurzwk lq wkh

Wruqtylvw lqgh{ ri wrwdo idfwru surgxfwlylw| +WIS, zklfk lv gh�qhg dv

wkh gl�huhqfh ehwzhhq wkh jurzwk lq rxwsxw dqg wkh frvw0vkduh zhljkwhg

jurzwk lq lqsxwv1 Wkh uhvxowlqj hvwlpdwhv lq Ihhqvwud 0 Kdqvrq +4<<<,

iurp wkh �uvw vwhs uhjuhvvlrq srlqw wr d vljql�fdqwo| srvlwlyh lpsdfw ri

rxwvrxuflqj dv zhoo dv kljk0whfk lqyhvwphqwv rq frpelqhg WIS dqg lq0

gxvwu| sulfh fkdqjhv1 Wkh fruuhvsrqglqj pdqgdwhg idfwru sulfh fkdqjhv

gxh wr rxwvrxuflqj duh vljql�fdqwo| qhjdwlyh iru orz0vnloohg zrunhuv dqg

sk|vlfdo fdslwdo dqg srvlwlyh iru kljk0vnloohg zrunhuv1 Rxwvrxuflqj wkxv

frqwulexwhg wr dq lqfuhdvh lq wkh kljk0vnloohg0wr0orz0vnloohg zdjh jds lq

wkh XV oderu pdunhw1 Zkloh wkh vljq sdwwhuq vwd|v wkh vdph/ wkh h{dfw

h�hfwv dqg wkh uhodwlyh uroh ri wudgh lqgxfhg e| rxwvrxuflqj dqg whfkqro0

rj| fkdqjhv phdvxuhg e| kljk0whfk fdslwdo wxuq rxw wr eh txlwh vhqvlwlyh

wr lwv phdvxuhphqw +vhh irrwqrwh 4;,1

Dqghuwrq 0 Euhqwrq +4<<<, dqdo|}h wkh srvvleoh ghwulphqwdo h�hfwv ri

rxwvrxuflqj rq orz0vnloohg zrunhuv lq wkh XN e| orzhulqj wkhlu zdjh0eloo

vkduh dqg hpsor|phqw vkduh lq wkh wh{wlohv dqg wkh qrq0hohfwulfdo pd0

fklqhu| vhfwruv ryhu wkh shulrg 4<:3 wr 4<;91 Dv d +yhu| urxjk, sur{|

iru rxwvrxuflqj wkh dxwkruv vlpso| xvh wkh vkduh ri lpsruwv lq wrwdo

XN frqvxpswlrq e| lqgxvwu|/ glvdjjuhjdwlqj XN lpsruwv dffruglqj wr

orz0zdjh dqg lqgxvwuldol}hg frxqwulhv1 Iroorzlqj Pdfklq 0 ydqUhhqhq

+4<<9, wkh zdjh0eloo vkduh htxdwlrq lv ghulyhg iurp d wudqvorj frvw ixqf0

wlrq/ wdnlqj fdslwdo dv d �{hg idfwru ri surgxfwlrq/ dqg kljk0vnloohg dqg

orz0vnloohg oderu dv yduldeoh idfwruv1 Zkloh wkhlu uhvxowv lqglfdwh wkdw

wrwdo lpsruw shqhwudwlrq kdv qr vljql�fdqw h�hfwv rq wkh uhodwlyh zdjhv

dqg hpsor|phqw ri wkh orz0vnloohg/ wkh| �qg d qhjdwlyh h�hfw ri lp0

sruw shqhwudwlrq iurp orz0zdjh frxqwulhv rq erwk/ wkh uhodwlyh zdjh0eloo

dqg hpsor|phqw vkduhv ri wkh orz0vnloohg1 Li U)G lv lqfoxghg wr sur{|

whfkqrorjlfdo fkdqjhv/ wkh orz0zdjh frxqwu| lpsruw shqhwudwlrq uhpdlqv

vwurqjo| vljql�fdqw1 Lqfoxglqj d uhodwlyh sulfh whup 0 l1h1/ wkh sulfh ri
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XN lpsruwv +wrwdo lpsruwv/ lpsruwv iurp lqgxvwuldol}hg frxqwulhv dqg

lpsruwv iurp orz0zdjh frxqwulhv, uhodwlyh wr wkh XN grphvwlf sulfh iru

wkh vdph surgxfw 0 erwk wxuq rxw wr eh vwdwlvwlfdoo| vljql�fdqw1 Wklv

vxjjhvwv wkdw wkh uhodwlyh sulfh h�hfw fdswxuhv rwkhu h�hfwv lq dgglwlrq

wr wkh lqfuhdvh lq lpsruw shqhwudwlrq1 Wkh dxwkruv lqwhusuhw wkh uhodwlyh

sulfh h�hfw wr fdswxuh wkh wkuhdw ri lqfuhdvhg frpshwlwlrq iurp orz0zdjh

frxqwulhv zklfk dorqh pd| hqfrxudjh �upv wr uhvwudlq zdjhv dqg pd|

kdyh pdgh lw hdvlhu wr rewdlq wkh djuhhphqw ri wkhlu zrunirufh iru grlqj

vr1

Hjjhu 0 Hjjhu +5333, suhvhqw d prgho zkhuh d vlqjoh krprjhqhrxv

jrrg lv surgxfhg zlwk orz0vnloohg dqg kljk0vnloohg oderu1 Wkuhh frxqwulhv

duh lqyroyhg= d vpdoo kljk0vnloohg oderu0ulfk Krph/ d vpdoo orz0vnloohg

oderu0ulfk Iruhljq dqg d odujh uhvw ri wkh zruog +URZ,/ zklfk lv vlpl0

oduo| hqgrzhg dv wkh Krph1 Lqwhuphgldwhv wudgh zlwk Iruhljq lv lpshghg

wr vrph h{whqw e| wkh suhvhqfh ri wudgh frvwv1 Wkh jrrg fdq eh sur0

gxfhg hlwkhu lqwhuqdoo| +xvlqj erwk kljk0vnloohg dqg orz0vnloohg zrunhuv

dw Krph, ru yhuwlfdoo| iudjphqwhg dfurvv erughuv exw zlwklq pxowlqd0

wlrqdo �upv +xvlqj rqo| kljk0vnloohg oderu lq wkh grzqvwuhdp dfwlylw| dw

Krph dqg doo orz0vnloohg oderu lq wkh uhodwlyh fkhdshu orfdwlrq deurdg,1

Dv frpsduhg wr wkh lqwhuqdo surfhvv/ iudjphqwhg surgxfwlrq xvhv vrph

dgglwlrqdo dprxqw ri kljk0vnloohg oderu/ zklfk lv lqwhusuhwhg dv dvvhp0

eolqj frvwv1 Lq frqwudvw wr rwkhu prghov ri rxwvrxuflqj/ erwk lqwhuqdoo|

dqg iudjphqwhg surgxflqj �upv duh frh{lvwlqj lq wkh ixoo| frpshwlwlyh

pdunhw dw Krph1 Vkulqnlqj wudgh frvwv dqg uhodwlyho| orz zdjh frvwv iru

orz0vnloohg oderu deurdg duh lghqwl�hg dv wkh prvw lpsruwdqw ghwhupl0

qdqwv ri rxwvrxuflqj1 Wkh prgho lv xvhg wr hqylvdjh wkh ghwhuplqdqwv

dqg wkh krph frxqwu| h�hfwv ri Dxvwuldq rxwvrxuflqj wr wkh FHHF dqg

wkh iruphu Vrylhw Xqlrq phpehu frxqwulhv dw wkh 50gljlw QDFH lqgxv0

wu| ohyho1 Wkh wkhruhwlfdo prgho lv vwurqjo| frq�uphg e| wkh hpslulfdo

uhvxowv= Iluvw/ Dxvwuldq rxwvrxuflqj wr wkh Hdvw lv srvlwlyho| d�hfwhg e|

vkulqnlqj wudgh frvwv dqg orz xqlw oderu frvwv deurdg1 Vhfrqgo|/ v|vwhpv

hvwlpdwlrq uhvxowv lpso| wkdw d 43 shufhqw lqfuhdvh lq rxwvrxuflqj wr wkh

Hdvw dffrxqwv iru dq dssur{lpdwho| rqh shufhqw fkdqjh lq wkh uhodwlyh

hpsor|phqw lq idyru ri kljk0vnloohg oderu1 Jlyhq wkdw rxwvrxuflqj wr wkh

Hdvw juhz e| derxw 44 shufhqw s1d1 lq wkh odvw ghfdgh/ dq lqfuhdvh lq

uhodwlyh hpsor|phqw ri derxw rqh shufhqw fdq eh dwwulexwhg wr rxwvrxuf0

lqj1 Wklv fruuhvsrqgv wr derxw rqh txduwhu ri wkh ryhudoo dyhudjh fkdqjh

lq uhodwlyh hpsor|phqw s1d1 iru wkh odvw ghfdgh +vhh dovr fkdswhu 8 ehorz

iru hylghqfh frqfhuqlqj Dxvwuldq pdqxidfwxulqj dorqj wklv olqh,1

Prvw vwxglhv rq wkh h�hfwv ri PQH0dfwlylw| hlwkhu orrn rq wkh h�hfwv

rq wudgh sdwwhuqv ru 0 pruh uhfhqwo| 0 rq wkh uhodwlrqvkls ehwzhhq grphv0

wlf +sduhqw, oderu ghpdqg dqg wkdw lq iruhljq d!oldwhv wr ghulyh hylghqfh
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rq wkh h�hfwv ri yhuwlfdo dqg krul}rqwdo IGL1 Wkhvh vwxglhv wuhdw oderu

dw wkh gl�huhqw orfdwlrqv ri d PQH dv vhsdudwh idfwruv ri surgxfwlrq

zklfk frqwulexwh wr surgxfwlrq iru wkh zruog pdunhwv1 Wkh pdmrulw| ri

wkh vwxglhv frqfhqwudwh rq wkh XV/ ehfdxvh iru wkh XV wkh prvw frp0

suhkhqvlyh gdwdedvh lv dydlodeoh iurp wkh Exuhdx ri Hfrqrplf Dqdo|vlv

+EHD,1 Lq frqwudvw/ vwxglhv orrnlqj rq wkh lpsdfw ri PQH0dfwlylw| rq

zdjhv vhhp wr eh qrw dydlodeoh vr idu1 Lq wkh iroorzlqj zh frqfhqwudwh

rq hpsor|phqw h�hfwv dqg uhsruw wkh �qglqjv ri wkh prvw lpsruwdqw

vwxglhv1

Odzuhqfh +4<<7, vxppdul}hv dqg +wr vrph h{whqw h{whqgv, suhylrxv

uhvhdufk rq wkh uhodwlrqvkls ehwzhhq wkh zdjh shuirupdqfh lq ghyho0

rshg frxqwulhv dqg lqwhuqdwlrqdo frpshwlwlrq zlwk orz0zdjh frxqwulhv1

Wkh sdshu pdlqo| uhihuv wr wkh XV dqg dujxhv wkdw wkh srru zdjh shu0

irupdqfh lq wkh hljkwlhv pdlqo| uh hfwv srru surgxfwlylw| shuirupdqfh

udwkhu wkdq wkh suhvvxuh iurp lqfuhdvhg frpshwlwlrq zlwk orz0zdjh frxq0

wulhv1 Vhfrqgo|/ kh suhvhqwv hylghqfh uhmhfwlqj wkh ylhz wkdw wkh Vwroshu0

Vdpxhovrq h�hfwv duh lpsruwdqw lq wkh XV/ Jhupdq| dqg Mdsdq/ vlqfh

sulfhv ri oderu0lqwhqvlyh surgxfwv glg qrw ghfolqh lq uhodwlyh whupv1 Do0

wkrxjk zdjhv ri kljk0vnloohg zrunhuv lqfuhdvhg lq wkh XV/ wkh udwlr ri

surgxfwlrq dqg qrq0surgxfwlrq zrunhuv juhz idvwhu lq wkh hljkwlhv wkdq

ehiruh vxjjhvwlqj vnloo0eldvhg whfkqrorjlfdo fkdqjh dv wkh pdlq uhdvrq

iru wkh fkdqjhv lq uhodwlyh zdjhv1 Wkh wklug vhfwlrq ri wkh sdshu lv

sduwlfxoduo| uhohydqw khuh dv lw orrnv dw hpsor|phqw dqg zdjhv lq wkh

XV sduhqwv dqg wkhlu iruhljq d!oldwhv1 Wkh ghyhorsphqw dw krph dqg

deurdg kdv ehhq uhpdundeo| vlplodu= Hpsor|phqw ihoo erwk lq wkh XV

sduhqwv dqg lq wkh iruhljq d!oldwhv orfdwhg lq ghyhorshg frxqwulhv dqg

juhz rqo| prghvwo| lq ghyhorslqj frxqwulhv1 Wkh uhodwlyh frpshqvdwlrq

ri qrq0surgxfwlrq zrunhuv +zklfk duh sur{lhv iru orz0vnloohg oderu, lq wkh

d!oldwhv lq erwk wkh ghyhorshg dqg wkh ghyhorslqj frxqwulhv lqfuhdvhg

dqg wkh udwlr ri +kljk0vnloohg, surgxfwlrq0wr0qrq0surgxfwlrq zrunhuv ihoo1

Dgglwlrqdoo|/ Odzuhqfh dujxhv wkdw wkh jurzlqj lpsruwv dqg2ru vrxuf0

lqj ri XV PQHv iurp d!oldwhv lq ghyhorshg frxqwulhv duh wrr vpdoo wr

dffrxqw iru d vljql�fdqw vkduh ri wkh uhodwlyh zdjh fkdqjhv1 Krzhyhu/ kh

grhv qrw surylgh hfrqrphwulf hylghqfh wr vxssruw klv ylhz1

Eudlqdug 0 Ulnhu +4<<:d, lqyhvwljdwh hfrqrphwulfdoo| wr zklfk h{0

whqw wkh h{sdqvlrq ri r�vkruh surgxfwlrq e| XV PQHv uhgxfhv oderu

ghpdqg dw krph dqg dw wkh rwkhu r�vkruh orfdwlrqv1 Wkh| xvh d sdqho

ri XV pxowlqdwlrqdov dqg wkhlu iruhljq d!oldwhv iurp EHD fryhulqj wkh

shulrg 4<;6 04<<51 Wkh| hvwlpdwh d wudqvorj frvw ixqfwlrq zlwk wkh vkduh

ri wkh zdjh0eloo lq yduldeoh frvwv dw Krph dqg wkh fruuhvsrqglqj frvw

ri djjuhjdwhv ri iruhljq d!oldwhv vkduhv dv ghshqghqw yduldeohv1 Wkh|

�qg wkdw iruhljq d!oldwh hpsor|phqw prghvwo| vxevwlwxwhv dw wkh pdu0
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jlq iru XV sduhqw hpsor|phqw1 Exw wkhuh lv pxfk vwurqjhu vxevwlwxwlrq

ehwzhhq zrunhuv lq d!oldwhv lq dowhuqdwlyh orz0zdjh orfdwlrqv1 Lq frq0

wudvw/ dv sursrvhg e| wkh wkhru| ri yhuwlfdo PQHv wkh yhuwlfdo glylvlrq

ri surgxfwlrq lpsolhv wkdw d!oldwh dfwlylwlhv lq kljk0zdjh dqg orz0zdjh

frxqwulhv frpsohphqw hdfk rwkhu1 Iru h{dpsoh/ li zdjhv lq ghyhorslqj

frxqwulhv/ vxfk dv Ph{lfr/ duh idoolqj e| 43 shufhqw/ XV sduhqw hpsor|0

phqw idoov e| 314: shufhqw/ zkloh d!oldwhv lq rwkhu ghyhorslqj frxqwulhv

od| r� 419 shufhqw ri wkhlu zrun irufh lq uhvsrqvh1

Wkh vhfrqg uhodwhg sdshu ri Eudlqdug 0 Ulnhu +4<<:e, gl�huv lq lwv

hpslulfdo vhw0xs dv yhuwlfdo uhodwlrqv duh h{solflwo| dffrxqwhg iru lq wkh

frqfhswxdo dssurdfk1 Wkh| orrn rqo| dw wkh surgxfwlrq vwuxfwxuh ri

d!oldwhv dqg h{foxgh wkh sduhqw lq wkh XV1 Wkh frqfoxvlrqv iurp wklv

vwxg| duh vlplodu wr wkh rqhv deryh phqwlrqhg= d!oldwh hpsor|phqw ri

XV0edvhg pxowlqdwlrqdov lq ghyhorslqj frxqwulhv dsshdu wr eh frpsoh0

phqwdu| wr d!oldwh hpsor|phqw lq ghyhorshg frxqwulhv frqvlvwhqw zlwk

wkh k|srwkhvlv wkdw PQHv ghfrpsrvh surgxfwlrq dfurvv erughuv lqwr

frpsohphqwdu| vwdjhv wkdw gl�hu lq vnloo lqwhqvlw|1 Lq frqwudvw/ ehwzhhq

d!oldwhv lq frxqwulhv zlwk vlplodu zrunirufh lq vnloo ohyhov wkhuh lv frp0

shwlwlrq dqg wkxv vxevwlwxwlrq1

Wkh sdshu ri Vodxjkwhu +5333, pruh h{solflwo| dgguhvvhv wkh lvvxh ri

wkh iudjphqwdwlrq ri surgxfwlrq e| PQHv dqg whvwv zkhwkhu wkh wudqvihu

ri surgxfwlrq vwdjhv iurp XV0khdgtxduwhuhg sduhqwv wr iruhljq d!oldwhv

kdv frqwulexwhg wr wkh zlwklq0lqgxvwu| vkliw lq XV uhodwlyh oderu gh0

pdqg wrzdugv kljk0vnloohg zrunhuv1 Kh �qgv wkdw PQH wudqvihuv fdq

jhqhudwh zlwklq0lqgxvwu| vnloo0xsjudglqj dv grhv rxwvrxuflqj +Ihhqvwud

0 Kdqvrq/ 4<<9/ 4<<;, dqg vnloo0eldvhg whfkqrorjlfdo fkdqjh1 Krzhyhu/

PQH wudqvihuv gr qrw uhtxluh wkdw rxwsxw lv vhqg edfn wr wkh XV dqg

lq wklv uhvshfw lw lv d eurdghu phdvxuh ri rxwvrxuflqj wkdq Ihhqvwud dqg

Kdqvrq*v zklfk rqo| fdswxuhv wkrvh surgxfwlrq vwdjhv zklfk duh wudqv0

ihuuhg edfn wr wkh krph frxqwu|1 Xvlqj wkh EHD0gdwdedvh pdwfkhg zlwk

wkh QEHU0pdqxidfwxulqj surgxfwlylw| gdwdedvh kh �qgv wkdw erwk sdu0

hqwv dqg d!oldwhv h{klelw ghfuhdvlqj hpsor|phqw/ exw d!oldwhv vkduhv

lqfuhdvh1 Ryhudoo/ PQHv vhhp wr kdyh vkliwhg surgxfwlrq mrev +zklfk duh

sur{lhv iru orz0vnloohg oderu, wrzdugv d!oldwhv dqg qrq0surgxfwlrq +kljk0

vnloohg, mrev wrzdugv sduhqwv1 Lq wkh hfrqrphwulf h{huflvh d wudqvorj0frvw

ixqfwlrq lv hvwlpdwhg zlwk wkh fkdqjh lq wkh XV vkduh ri wkh kljk0vnloohg

zrunhu*v zdjh0eloo ri wkh sduhqw �upv dv wkh ghshqghqw yduldeoh dqg dv

h{sodlqlqj yduldeoh kh lqfoxghv fkdqjhv lq XV uhodwlyh zdjhv/ wkh fdslwdo0

oderu udwlr/ rxwsxw dqg wlph gxpplhv dqg dv zhoo dv d phdvxuh ri PQH

wudqvihuv dv dgglwlrqdo h{sodlqlqj yduldeoh1 Wkh hvwlpdwlrq uhvxowv vxj0

jhvw wkdw/ dowkrxjk vljql�fdqw lq vl}h/ wkh PQH wudqvihuv gr qrw h{huw d

vljql�fdqw h�hfw rq XV uhodwlyh oderu ghpdqg1 Kh frqfoxghv wkdw wkhuh
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lv pruh hpslulfdo vxssruw iru krul}rqwdo PQH prghov1

Xvlqj wkh vdph gdwdedvh dw wkh lqgxvwu| ohyho Euxqr 0 Ido}rql +5333,

vhw xs d g|qdplf oderu ghpdqg prgho zklfk h{solflwo| doorzv iru frvwv

ri dgmxvwphqw1 Dv wkh rwkhu vwxglhv lw wuhdwv oderu lq gl�huhqw orfdwlrqv

dv vhsdudwh idfwruv ri surgxfwlrq1 Euxqr 0 Ido}rql �qg wkdw hpsor|phqw

lq Fdqdgldq dqg Odwlq Dphulfdq d!oldwhv lv txdvl �{hg dqg vhfrqgo|

wkdw gxh wr wkh vorz lqsxw dgmxvwphqw wkh frpsohphqwdu|2vxevwlwxwlrqdo

uhodwlrqvkls ehwzhhq wkh XV sduhqw dqg d!oldwh hpsor|phqw lq Odwlq

Dphulfd lv uhyhuvhg lq wkh orqj0uxq +vxevwlwxwlrq lq wkh vkruw0uxq/ frp0

sohphqwdulw| lq wkh orqj0uxq,1 Djdlq/ frpsohphqwdulw| lv lqwhusuhwhg

dv hylghqfh ri yhuwlfdo lqwhjudwlrq dfurvv erughuv1 Wklugo|/ vxevwlwxwlrq

suhydlov +erwk lq wkh vkruw0uxq dqg wkh orqj0uxq, ehwzhhq orfdwlrqv lq

wkh Zhvwhuq khplvskhuh +Qruwk dqg Vrxwk Dphulfd dqg lq Hxursh,1 Df0

fruglqj wr wkh lqwhusuhwdwlrq ri wkh dxwkruv wklv vxssruwv wkh k|srwkhvlv

wkdw sur{lplw| wr �qdo pdunhwv pdwwhuv pruh wkdq orz frvwv dqg iudj0

phqwdwlrq ri surgxfwlrq iru wkh ghflvlrq zkhuh wr orfdwh surgxfwlrq +l1h1

krul}rqwdo lqyhvwphqwv duh vwloo grplqdwlqj lq wklv fdvh,1

Hylghqfh iru Hxurshdq frxqwulhv lv vfdufh 0 pdlqo| ehfdxvh ri odfn0

lqj ghwdlohg gdwd dw wkh �up ohyho1 Eudfrqlhu 0 Hnkrop +4<<<, xvh sdqho

gdwd rq Vzhglvk pxowlqdwlrqdov dqg/ vlplodu wr wkh sdshuv ri Eudlqdug

0 Ulnhu +4<<:d/ 4<<:e,/ hvwlpdwh furvv hodvwlflwlhv ri oderu ghpdqg lq

gl�huhqw orfdwlrqv ri Vzhglvk PQHv1 Lq olqh zlwk wkh rwkhu vwxglhv wkh|

dujxh wkdw wkh uhodwlrqvkls ehwzhhq hpsor|phqw lq gl�huhqw sduwv ri d

PQH ghshqg rq zkhwkhu zdjh fkdqjhv ohdg wr d uhorfdwlrq ri dfwlylwlhv

ru vlpso| wr fkdqjhv ri pdujlqdo frvwv dqg2ru ghpdqg ri lqsxwv lq rwkhu

sduwv ri wkh �up1 Wkh| frqvlghu wzr w|shv ri oderu ghpdqg htxdwlrqv=

uhodwlrqv ehwzhhq sduhqwv dqg iruhljq d!oldwhv dqg wkrvh ehwzhhq gli0

ihuhqw iruhljq d!oldwhv1 Dv lq Eudlqgdug 0 Ulnhu +4<<:d/ 4<<:e, wkhuh lv

vxevwlwxwlrq ehwzhhq hpsor|phqw lq wkh Vzhglvk sduwv ri wkh �up dqg

wkdw lq kljk0zdjh frxqwulhv/ exw 0 li dq| 0 d frpsohphqwdu| rqh ehwzhhq

wkdw lq orz0 dqg kljk0zdjh frxqwulhv1 Wkh| lqwhusuhw wkhvh �qglqjv dv dq

lqglfdwlrq wkdw iruhljq d!oldwh dfwlylw| lq orz0zdjh frxqwulhv lv pdlqo|

gluhfwhg dw wkh yhuwlfdo ghfrpsrvlwlrq ri surgxfwlrq vwdjhv zkhuh d!ol0

dwhv vhuyh hdfk rwkhu e| lqwud0�up wudgh1

Sid�hupd|u +4<<<, surylghv d vlpsoh iudphzrun iru hvwlpdwlqj wkh

ghwhuplqdqwv ri uhodwlyh oderu ghpdqg +deurdg lq uhodwlrq wr wkdw dw

krph, elodwhudoo| dqg wkxv gl�huv iurp suhylrxv sdshuv1 Wkh hfrqrphw0

ulf vshfl�fdwlrq lv edvhg rq wkh dvvxpswlrq wkdw lq wkh fdvh ri krul}rqwdo

lqyhvwphqw jrrgv wudgh lv dq lpshuihfw vxevwlwxwh iru iruhljq surgxf0

wlrq1 Zlwk uhvshfw wr yhuwlfdo lqyhvwphqwv lq vhuylfhv dqg glvwulexwlrq/

oderu ghpdqg ri iruhljq d!oldwhv lv vroho| ghshqghqw rq uhodwlyh pdunhw

vl}h1 Yhuwlfdo lqwhjudwlrq dfurvv erughuv wr vhw xs frvw vdylqj iudjphqwhg
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surgxfwlrq frxog qrw eh h{solflwo| dffrxqwhg iru/ vlqfh wkhuh lv qr lqiru0

pdwlrq lq wkh gdwd wr fdswxuh wklv wklug frpsrqhqw1 Wkh hvwlpdwhv

duh edvhg rq elodwhudo/ lqgxvwu| ohyho gdwd rq iruhljq d!oldwhv dqg wkh

grphvwlf dfwlylwlhv ri Dxvwuldq pdqxidfwxulqj �upv fryhulqj wkh shulrg

4<<3 wr 4<<9/ wkh whq prvw lpsruwdqw krvw frxqwulhv dqg vhyhq lqgxvwuldo

vhfwruv1

Zlwk uhvshfw wr wkh pdlqo| Hxurshdq kljk0zdjh frxqwulhv wkh hfrqr0

phwulf hvwlpdwhv vxjjhvw hodvwlf vxevwlwxwlrq ehwzhhq hpsor|phqw lq gr0

phvwlf dqg iruhljq sodqwv e| Dxvwuldq �upv dw wkh pdujlq dv d uhvsrqvh

wr fkdqjhv lq uhodwlyh zdjhv lq vhyhudo lqgxvwulhv1 Exw wkhuh lv qr vxevwl0

wxwlrq e| d!oldwh hpsor|phqw lq orz0zdjh frxqwulhv +FHHF,1 Lqgxvwulhv

lq wkhvh frxqwulhv pd| zhoo uhyhdo kljk uhodwlyh oderu ghpdqg dqg wkh|

fdq eh h{shfwhg wr gr vr/ hyhq li orz iruhljq zdjhv ulvh idvwhu wkdq

grphvwlf rqhv/ hvshfldoo| gxulqj wkh wudqvlwlrq skdvh1 Wklv hylghqfh

lv dovr lq olqh zlwk wkh k|srwkhvlv wkdw lq wkhvh frxqwulhv IGL pdlqo|

dlpv wr iudjphqw surgxfwlrq1 Dgglwlrqdoo|/ wkh hvwlpdwhv vxjjhvw wkdw

d!oldwh hpsor|phqw jhqhudoo| jdlqv lpsruwdqfh li uhodwlyh zdjhv uhpdlq

frqvwdqw= Wkh uhodwlyh hpsor|phqw �jxuhv +d!oldwh uhodwlyh wr ryhudoo

grphvwlf, duh vljql�fdqwo| lqfuhdvlqj lq iruhljq ghpdqg iru Dxvwuldq

surgxfwv zklfk lv gh�qhg dv h{sruwv soxv d!oldwh vdohv1
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7 Wkh pdlq vw|ol}hg idfwv iru Dxvwuldq pdqxidfwxu0

lqj

Lq wkh qlqhwlhv Dxvwuldq pdqxidfwxulqj h{shulhqfhg d pdundeoh lqfuhdvh

lq erwk h{sruw dqg lpsruw jurzwk zklfk vljql�fdqwo| vxusdvvhg wkdw ri

jurvv surgxfwlrq1 Wkh uhvxow zdv dq lqfuhdvh lq h{sruw +lpsruw, rshq0

qhvv lq whupv ri jurvv surgxfwlrq ri derxw 61< shufhqw +51; shufhqw, s1d1

Dv d srvvleoh irufh wrzdugv kljkhu {0h!flhqf| pruh rshqqhvv zrxog eh

h{shfwhg wr vwlsxodwh vrph lpsdfw rq wkh +vnloo0vshfl�f, oderu pdunhw

lq whupv ri zdjhv dqg hpsor|phqw +vhh Juhhqdzd| hw do1/ 4<<<,1 Dg0

glwlrqdoo|/ wkh gluhfwlrq ri h{sruwv dqg lpsruwv surylghv vrph uhohydqw

lqirupdwlrq dv h1j1 rshqqhvv ylv0ã0ylv orz0zdjh +pd|eh vshfldol}hg lq

orz0vnloohg oderu0lqwhqvlyh jrrgv surgxfwlrq, wudglqj sduwqhuv frxog gli0

ihu lq lwv h�hfw rq wkh oderu pdunhw iurp rshqqhvv wr kljk0zdjh +pd|eh

vshfldol}hg lq kljk0vnloohg oderu0lqwhqvlyh jrrgv surgxfwlrq, frxqwulhv1

7DEOH �� 2SHQQHVV LQ $XVWULDQ 0DQXIDFWXULQJ ���� � ����

7RWDO H[SRUW 7RWDO LPSRUW ([SRUW WR ,PSRUW IURP 2XWVRXUFLQJ WR

(DVWHUQ (DVWHUQ (DVWHUQ

FRXQWULHV FRXQWULHV FRXQWULHV

6KDUHV LQ WRWDO 6KDUHV LQ WRWDO 6KDUHV LQ JURVV

H[SRUW DV SHUFHQW LPSRUW DV SHUFHQW RXWSXW DV SHUFHQW

���� ���� ���� ���� ��� ���

���� ���� ���� ���� ��� ���

���� ���� ���� ���� ��� ���

���� ���� ���� ���� ��� ���

���� ���� ���� ���� ��� ���

���� ���� ���� ���� ��� ���

���� ���� ���� ���� ��� ���

���� ���� ���� ���� ��� ���

���� ���� ���� ���� ���� ���

��������� ��� ��� ��� ��� ����

6KDUHV LQ JURVV RXWSXW

$YHUDJH DQQXDO SHUFHQWDJH FKDQJH

DV SHUFHQW

Lq wkh fdvh ri Dxvwuld/ rshqqhvv lq wkh pdqxidfwxulqj vhfwru ylv0ã0

ylv wkh Hdvw lqfuhdvhg vxevwdqwldoo| pruh wkdq ylv0ã0ylv wkh uhvw ri wkh

zruog +lqfoxglqj wkh HX0phpehu frxqwulhv,1 Pruhryhu/ wklv lqfuhdvh

zdv hyhq odujhu iru lpsruwv wkdq iru h{sruwv1 Wkh vkduh ri wkh Hdvwhuq

frxqwulhv lq ryhudoo pdqxidfwxulqj lpsruwv lqfuhdvhg e| 91; shufhqw s1d1/

wkdw ri h{sruwv e| derxw 917 shufhqw s1d1 rq dyhudjh ehwzhhq 4<<3

dqg 4<<;1 Wklv lqfuhdvh lq lpsruwv lv dovr gxh wr wkh hqodujhphqw ri

rxwvrxuflqj dfwlylwlhv ri Dxvwuldq �upv1 Zlwklq wkh vdph shulrg zh

revhuyh dq lqfuhdvh lq rxwvrxuflqj wr wkh Hdvw lq whupv ri Dxvwuldq

:3



Iljxuh := Rshqqhvv lq Dxvwuldq Pdqxidfwxulqj/ 4<<3 0 4<<;
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(DVWHUQ FRXQWULHV

7RWDO LPSRUW

,QWUD�ILUP LPSRUWV �

�� &((&

7RWDO RXWVRXUFLQJ

jurvv surgxfwlrq e| 431: shufhqw s1d1 Vlqfh wkh idoo ri wkh Lurq Fxuwdlq

rxwvrxuflqj dfwlylwlhv/ olnh IGL dfwlylwlhv/ ghyhorshg idu pruh g|qdplf

wkdq wudgh lq �qdo jrrgv1

714 Pdjqlwxgh ri lqwhuqdwlrqdo rxwvrxuflqj

Vhyhudo gl�huhqw dssurdfkhv dv zhoo dv gdwd vrxufhv kdyh ehhq xvhg wr

phdvxuh wkh h{whqw ri lqwhuqdwlrqdo iudjphqwdwlrq ri surgxfwlrq1 Fkds0

whu 614 surylghv dq ryhuylhz1

Zh xvh dq lqglfdwru ri rxwvrxuflqj zklfk lv edvhg rq wkh Dxvwuldq L0R

wdeoh1 Lq frqwudvw wr rwkhu frxqwulhv* L0R wdeohv wkh Dxvwuldq rqh surylghv

gluhfw lqirupdwlrq rq lpsruwhg lqwhuphgldwhv1 Krzhyhu/ lqirupdwlrq

rq lpsruwhg lqwhuphgldwh lqsxwv zlwklq hdfk lqgxvwu| lv xvxdoo| qrw

ixuwkhu glvdjjuhjdwhg e| lpsruwlqj frxqwulhv vr wkdw lw lv qrw srvvleoh

wr gluhfwo| glvwlqjxlvk ehwzhhq lqwhuphgldwh lpsruwv iurp dgydqfhg dqg

ohvv dgydqfhg frxqwulhv1 Zh ghulyh d uhjlrqdo euhdngrzq ri lqwhuphgldwh

lpsruwv e| pxowlso|lqj hdfk w|sh ri lpsruwhg lqsxw iru hdfk lqgxvwu|

e| wkh uhvshfwlyh frxqwulhv* +uhjlrqdo, lpsruw vkduhv iru wrwdo lpsruwv1

Wkdw lv/ lpsruwhg lqwhuphgldwhv sxufkdvhg e| lqgxvwu| �/ iurp frxqwu|

+frxqwu| jurxs, S duh jlyhq e|=
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zkhuh �U�� ghqrwhv lpsruwv ri lqwhuphgldwh jrrg � e| lqgxvwu| � dqg

��S*��wkh vkduh ri lpsruwv ri jrrg � iurp frxqwu| +jurxs, S lq wrwdo

lpsruwv ri jrrg � +vhh wkh dsshqgl{ rq ixuwkhu ghwdlov,1 Qrwh wkdw

wkh xqghuo|lqj lpsolflw dvvxpswlrq lq wkh fdofxodwlrq ri lqwhuphgldwh

lpsruwv e| frxqwu| jurxsv lv wkdw iru hdfk jrrg wkh frxqwulhv* lpsruw

vkduhv duh wkh vdph dfurvv lqsxw sxufkdvlqj vhfwruv1 Zh glylgh ehwzhhq

wkh iroorzlqj wkuhh uhjlrqv= wkh Hdvw/ RHFG dqg wkh uhvw ri wkh zruog1

Dq L0R wdeoh iru Dxvwuld lv dydlodeoh iru 4<<3 dqg d suholplqdu| yhu0

vlrq iru 4<<8 zklfk zh frqvwuxfwhg iurp wkh xvxdo pdnh dqg devruswlrqv

pdwulfhv1 Lqirupdwlrq iurp wkhvh wzr |hduv zhuh wdnhq wr frqvwuxfw d

wlph vhulhv iru lpsruwhg lqwhuphgldwh  rzv iru wkh lq ehwzhhq |hduv dv

zhoo dv 4<<: dqg 4<<;1 Ghwdlov duh ghvfulehg lq wkh dsshqgl{1 Wkh dj0

juhjdwlrq ohyho iru lqgxvwulhv lq wkh L0R wdeoh lv wkh QDFH 50gljlw ohyho

dqg zh h{foxgh vhuylfhv iurp wkh dqdo|vlv1

Wklv lv wkh ehvw phdvxuh ri rxwvrxuflqj zh frxog ghulyh zlwk wkh

dydlodeoh gdwd1 Zh vkrxog ehdu lq plqg wkdw wklv lqglfdwru lv d urxjk

rqh zkhq lqwhusuhwlqj wkh hpslulfdo hylghqfh1

Iroorzlqj wkh zrun e| Ihhqvwud 0 Kdqvrq +4<<9e/ 4<<<, lw lv srvvleoh

wr rewdlq d eurdg dqg d qduurz phdvxuh ri lqwhuphgldwh lpsruwv iurp wkh

L0R wdeoh1 Zkloh wkh eurdg phdvxuh lqfoxghv sxufkdvhv iurp dq lqgxvwu|

iurp dq| rwkhu lqgxvwu|/ wkh qduurz phdvxuh ri rxwvrxuflqj lv rewdlqhg

e| lqfoxglqj rqo| sxufkdvhv ri dq lqgxvwu| iurp lqgxvwulhv zklfk duh lq

wkh vdph 50gljlw lqgxvwu| fodvv1 Ryhudoo/ qduurz rxwvrxuflqj wrrn d ydoxh

ri <16 shufhqw lq 4<<3 dqg lqfuhdvhg rqo| voljkwo| wr 4317 shufhqw lq 4<<;1

Wkurxjkrxw wkh sdshu zh zloo rqo| xvh wkh qduurz phdvxuh dv rxu pdlq

lqglfdwru ri rxwvrxuflqj dv lw ehvw fdswxuhv wkh lghd ri rxwvrxuflqj1 Iru

h{dpsoh/ zh gr qrw gh�qh wkh vrxuflqj ri sdfndjlqj pdwhuldo e| wkh irrg

lqgxvwu| wr uh hfw iudjphqwdwlrq ri wkh ydoxh dgghg fkdlq dv zrxog eh

wkh fdvh li zh wrrn wkh zlgh phdvxuh1 Wklv lv hyhq pruh lpsruwdqw dv zh

kdyh wr uho| rq wkh uhodwlyho| kljk djjuhjdwlrq ohyho ri 50gljlw lqgxvwulhv1

Dxvwuldq lqwhuqdwlrqdo rxwvrxuflqj wr wkh Hdvw juhz dw dq dyhudjh

udwh ri 431: shufhqw s1d1 ryhu wkh shulrg 4<<3 wr 4<<; dqg wkxv lqfuhdvhg

vljql�fdqwo| vwurqjhu wkdq iru dq| ri wkh rwkhu uhjlrqv frqvlghuhg1 Lw

uhdfkhg d ohyho ri 415 shufhqw lq 4<<;/ zklfk dffrxqwhg iru d uhjlrqdo

vkduh ri 45 shufhqw +Wdeoh 8, lq wrwdo lqwhuphgldwh lpsruwv1 Zlwklq wkh

jurxs ri Hdvwhuq frxqwulhv/ wudgh lq lqwhuphgldwhv kdv prvw g|qdplfdoo|

ghyhorshg iru Hdvw Fhqwudo Hxurshdq frxqwulhv/ zklfk dffrxqwhg iru d
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vkduh ri ;19 shufhqw lq wrwdo Dxvwuldq lqwhuphgldwh wudgh lq 4<<;/ frp0

sduhg wr 514 shufhqw dqg 416 shufhqw iru Vrxwk Hdvw Hxursh dqg wkh

iruphu XVVU1

7DEOH �� 0DQXIDFWXUHG ,QWHUPHGLDWH ,QSXWV DQG ,QWHUQDWLRQDO 2XWVRXUFLQJ

LQ $XVWULDQ 0DQXIDFWXULQJ ���� � ����

7RWDO ,PSRUWHG ,PSRUWHG ,PSRUWHG ,PSRUWHG ,PSRUWHG

LQSXWV LQSXWV LQSXWV IURP LQSXWV IURP LQSXWV LQSXWV IURP

WKH 2(&' (DVWHUQ (DVWHUQ

FRXQWULHV FRXQWULHV

���� ����� ���� ���� ���� ����� ����

���� ����� ���� ���� ���� ����� ����

���� ����� ���� ���� ���� ����� ����

���� ����� ���� ���� ���� ����� ����

���� ����� ���� ���� ���� ����� ����

���� ����� ���� ���� ���� ����� ����

���� ����� ���� ���� ���� ����� ����

���� ����� ���� ���� ���� ����� ����

���� ����� ����� ���� ���� ����� ����

��������� ����� ���� ���� ����� ���� �����

��������� ����� ���� ���� ���� ���� ����

6KDUHV LQ6KDUHV LQ JURVV RXWSXW DV SHUFHQW

$YHUDJH DQQXDO SHUFHQWDJH FKDQJH

'LIIHUHQFH LQ SHUFHQWDJH SRLQWV

WRWDO LQSXWV DV SHUFHQW

Wkh revhuyhg lqfuhdvh lq wrwdo lqwhuqdwlrqdo rxwvrxuflqj lv pdlqo|

dffrxqwhg iru e| d vwuxfwxudo vkliw lq rxwvrxuflqj/ wkdw lv/ d vxevwl0

wxwlrq ehwzhhq iruphuo| grphvwlfdoo| vrxufhg lqsxwv dqg lqwhuqdwlrqdo

sxufkdvhg lqsxwv/ udwkhu wkdq lqfuhdvhg iudjphqwdwlrq shu vh1 Wklv fdq

eh vhhq e| d frpsdulvrq ehwzhhq wkh vkduh ri wrwdo pdwhuldo lqsxwv lq

jurvv surgxfwlrq zklfk kdv ehhq ghfuhdvlqj ryhu wkh shulrg 4<<3 wr 4<<;

dqg wkh vkduh ri lpsruwhg lqsxwv lq wrwdo pdwhuldo lqsxwv zklfk kdv ehhq

ulvlqj1 Dw wkh lqgxvwu| ohyho/ vxevwlwxwlrq dzd| iurp grphvwlf lqsxwv wr

iruhljq lqsxwv lv prvw surqrxqfhg iru irrg surgxfwv/ dssduho/ ohdwkhu/

zrrg/ sxos dqg sdshu/ fkhplfdov dqg wkh frppxqlfdwlrq htxlsphqw lq0

gxvwu|1 Wrwdo pdwhuldov dv d vkduh ri jurvv rxwsxw lqfuhdvhg rqo| lq

vrph lqgxvwulhv +h1j1 edvlf phwdov/ r!fh pdfklqhu| dqg frpsxwhuv,1

Djdlq/ wkh vkliw wrzdugv d kljkhu vkduh ri lqwhuqdwlrqdoo| vrxufhg lqsxwv

lv pdlqo| gxh wr lqfuhdvhg rxwvrxuflqj wr wkh Hdvw/ zklfk zdv hvshfldoo|

surqrxqfhg lq wkh frppxqlfdwlrq htxlsphqw lqgxvwu|1

Lqwhuqdwlrqdo rxwvrxuflqj lv prvw surplqhqw dqg zd| deryh dyhudjh

lq wkh surgxfwlrq ri rwkhu wudqvsruw htxlsphqw/ edvlf phwdov dqg frp0
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pxqlfdwlrq htxlsphqw/ exw dovr lpsruwdqw iru wkh prwru yhklfoh lqgxv0

wu|/ wkh ohdwkhu/ fkhplfdo/ sdshu/ wkh frpsxwhu dqg wh{wloh lqgxvwu|1 Rxw

ri wkrvh lqgxvwulhv wkh frppxqlfdwlrq htxlsphqw lqgxvwu| dv zhoo dv wkh

edvlf phwdov dqg wkh hohfwulfdo pdfklqhu| lqgxvwulhv duh wkh vhfwruv iru

zklfk rxwvrxuflqj wr wkh Hdvw kdv dovr ehfrph uhodwlyho| lpsruwdqw ryhu

wkh odvw shulrg1 Rqh fdq revhuyh wkh kljkhvw lqfuhdvhv lq rxwvrxuflqj wr

Hdvwhuq frxqwulhv dv d vkduh ri wrwdo rxwvrxuflqj e| lqgxvwu| iru wkrvh

vhfwruv dv zhoo dv iru wkh forwklqj lqgxvwu| +Wdeoh 7,1 Wkh uhvshfwlyh

frxqwu| vkduhv vwrrg zhoo deryh 48 shufhqw lq 4<<;1 Dsduw iurp wkrvh

lqgxvwulhv wkh Hdvw/ zkloh uhpdlqlqj dq lpsruwdqw vrxuflqj frxqwu| iru

wkh uh�qhg shwurohxp lqgxvwu|/ lv dq lpsruwdqw surylghu ri lqsxwv iru

zrrg surgxfwv/ wkh ohdwkhu lqgxvwu| dv zhoo dv iru qrq0phwdoolf plqhudo

surgxfwv +Wdeoh 8,1

D frpsdulvrq ryhu wlph vkrzv wkdw wkh lqgxvwulhv wkdw kdg d uho0

dwlyho| kljk lpsruwhg lqwhuphgldwhv vkduh lq 4<<3 zhuh vwloo wkh prvw

lpsruwdqw rxwvrxufhuv e| 4<<; +vhh wkh erwwrp urz ri Wdeoh 7,531 Zkloh

wkh uhodwlyh sdwwhuq ri wrwdo lqwhuqdwlrqdo rxwvrxuflqj dfurvv lqgxvwulhv

kdv ehhq yhu| vwdeoh ryhu wlph wklv lv qrw wuxh iru rxwvrxuflqj wr wkh

Hdvw dv lqglfdwhg e| wkh orzhu Vshdupdq fruuhodwlrq frh!flhqw ri 318;1

Lqgxvwu| udqn fruuhodwlrqv iru Hdvwhuq frxqwulhv zlwk rwkhu uhjlrqv vkrz

wkdw wkh lqgxvwu| vwuxfwxuh ri rxwvrxuflqj wr wkh Hdvw kdv ehfrph pruh

vlplodu wr wrwdo lqwhuqdwlrqdo rxwvrxuflqj/ zlwk wkh fruuhodwlrq frh!flhqw

lqfuhdvlqj iurp 3183 wr 31:8 ryhu wkh shulrg 4<<3 wr 4<<;1

715 Pdjqlwxgh dqg ghyhorsphqw ri lqwud0�up wudgh

Wkh lqwhuqdwlrqdo iudjphqwdwlrq ri wkh ydoxh dgghg fkdlq dovr wdnhv sodfh

zlwklq wkh rujdql}dwlrq ri �upv dqg lw pxvw eh vhhq dv sduw ri wkh

rxwvrxuflqj phdvxuh lqwurgxfhg deryh1 PQHv vhw xs d!oldwhv lq vhyhudo

frxqwulhv wr shuirup gl�huhqw vwdjhv ri surgxfwlrq dqg wr frpelqh +ru

dvvhpeoh, wkhp wr dq hqg surgxfw wkhuhe| jhqhudwlqj lqwud0�up wudgh1

Dv dujxhg lq fkdswhu 6 lqwud0�up lpsruwv fdq eh xvhg dv d urxjk sur{|

ri wkh dprxqw ri iudjphqwdwlrq ri surgxfwlrq zlwklq PQHv1

Lqirupdwlrq rq lqwud0�up lpsruwv lv dydlodeoh iurp wkh Dxvwuldq Qd0

wlrqdo Edqn*v gdwdedvh zklfk surylghg gdwd iru 43 pdqxidfwxulqj lqgxv0

wulhv +frpelqhg iurp wkh 50gljlw ohyho/ vhh Dxvwuldq Qdwlrqdo Edqn/ 4<<<,

fryhulqj wkh shulrg 4<<3 wr 4<<:541 Frqfhuqlqj wkh lqwhusuhwdwlrq ri wkh

gdwd d ihz uhpdunv duh lq rughu1 Iluvw/ wkhuh duh d ihz pdqxidfwxulqj

53Wklv frpsdulvrq lv grqh xvlqj Vshdupdq Udqn Fruuhodwlrq Vwdwlvwlfv1 Wkhvh

vwdwlvwlfv phdvxuh wkh fruuhodwlrq ehwzhhq wzr yduldeohv edvhg rq wkh ruglqdo srvlwlrqv

ri wkh revhuydwlrqv/ zlwkrxw rwkhuzlvh frqvlghulqj wkh ohyho ri wkh yduldeohv1
54Zh duh judwhixo wr Uhqh Ghoo*prxu iurp wkh Dxvwudlq Qdwlrqdo Edqn iru wkh

surylvrq ri wkh gdwd1
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Table 4: Development of Austrian Outsourcing 1)  to Eastern Countries by Industry, 1990 - 1998

Total Outsourcing to Total Outsourcing to Total Outsourcing to Total Outsourcing to
outsourcing Eastern countries outsourcing Eastern countries outsourcing Eastern countries outsourcing Eastern countries

Basic metals 17.17 1.35 31.55 5.73 14.39 4.38 7.91 19.82
Communication equipment 24.50 0.13 30.20 4.67 5.70 4.54 2.65 56.16
Leather 19.45 1.44 17.23 2.75 -2.22 1.31 -1.50 8.40
Electrical machinery 9.35 0.30 13.92 2.39 4.57 2.10 5.10 29.70
Wood, products 4.16 0.88 5.01 1.51 0.85 0.63 2.35 6.97
Textiles 21.97 0.55 14.92 1.41 -7.06 0.87 -4.73 12.57
Other transport equipment 5.33 0.08 40.62 1.32 35.29 1.24 28.89 41.66
Pulp and paper 13.60 0.84 15.37 1.27 1.77 0.43 1.54 5.31
Clothing 2.57 0.13 4.44 0.89 1.87 0.76 7.08 27.33
Motor vehicles 18.82 0.11 17.47 0.87 -1.35 0.77 -0.93 29.90
Chemicals 22.31 1.39 16.24 0.80 -6.08 -0.59 -3.90 -6.66
Other non-metallic mineral products 3.85 0.17 4.87 0.68 1.02 0.51 2.98 18.99
Fabricated metal products 5.00 0.18 4.82 0.58 -0.17 0.40 -0.44 15.65
Machinery and equipment n. e. c. 6.77 0.17 5.48 0.39 -1.29 0.22 -2.60 10.96
Furniture; manufacturing n. e. c. 1.98 0.05 3.40 0.37 1.42 0.32 7.02 27.28
Office machinery and computers 6.82 0.02 15.27 0.25 8.45 0.24 10.60 41.80
Coke, refined petroleum, nuclear fuel 3.38 2.24 0.72 0.24 -2.67 -2.00 -17.63 -24.49
Food products and beverages 2.90 0.36 3.45 0.22 0.54 -0.14 2.17 -5.80
Rubber and plastic products 1.16 0.02 2.75 0.19 1.59 0.17 11.43 31.12
Medical instruments 5.63 0.03 5.61 0.15 -0.02 0.12 -0.04 21.04
Publishing, printing and reproduction 0.61 0.00 0.32 0.01 -0.29 0.00 -7.75 9.40
Tobacco products 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Total manufacturing 9.33 0.55 10.44 1.24 1.12 0.69 1.42 10.71

Industry rank correlation with 19902) 0.869 0.577
Industry rank correlation of outsourcing

to the East with total outsourcing2) 0.495 0.753

1) Imported intermediates purchased from within the same statistical industry category. - 2) Spearman correlation coefficient.

Shares in gross output as percent Difference in percentage points Average annual percentage change

1990/1998 1990/199819981990



Table 5: Regional Structure of Austrian Outsourcing by Industry, 1990 - 1998

OECD Eastern countries other countries OECD Eastern countries other countries OECD Eastern countries other countries

Coke, refined petroleum, nuclear fuel 33.3 66.2 0.5 66.7 33.1 0.2 33.4 -33.2 -0.2
Wood products 72.1 21.2 6.7 67.0 30.2 2.8 -5.1 9.0 -3.9
Clothing 76.6 5.0 18.2 59.9 20.0 19.9 -16.6 15.0 1.6
Basic metals 90.7 7.9 1.4 79.6 18.1 2.2 -11.1 10.3 0.8
Electrical machinery 93.6 3.2 3.1 77.9 17.2 4.8 -15.8 14.0 1.7
Leather 76.8 7.4 15.7 68.3 16.0 15.7 -8.5 8.5 0.0
Communication equipment 81.5 0.5 17.9 71.3 15.5 13.2 -10.2 14.9 -4.7
Other non-metallic mineral products 93.7 4.4 1.9 82.9 14.0 2.3 -10.8 9.6 0.4
Fabricated metal products 93.9 3.6 2.4 83.9 12.1 3.3 -10.0 8.4 0.8
Furniture; manufacturing n. e. c. 87.9 2.7 9.4 79.7 10.9 9.4 -8.2 8.1 0.0
Textiles 86.7 2.5 10.8 80.2 9.5 10.2 -6.6 7.0 -0.6
Pulp and paper 92.5 6.2 1.3 88.1 8.3 3.6 -4.4 2.1 2.3
Machinery and equipment n. e. c. 96.5 2.5 1.0 91.0 7.0 1.7 -5.5 4.6 0.7
Rubber and plastic products 96.1 1.9 1.9 89.9 7.0 3.0 -6.2 5.1 1.1
Food and beverages 76.8 12.4 10.7 89.4 6.5 4.1 12.6 -5.9 -6.6
Motor vehicles 99.2 0.6 0.2 93.4 5.0 1.5 -5.8 4.4 1.3
Chemicals 91.8 6.2 2.0 92.7 4.9 2.3 0.9 -1.3 0.3
Other transport equipment 93.9 1.5 4.6 93.0 3.3 3.7 -0.8 1.7 -0.9
Medical instruments 94.1 0.6 5.3 90.9 2.7 6.1 -3.1 2.1 0.9
Publishing, printing and reproduction 98.4 0.7 0.9 96.3 2.6 1.0 -2.1 1.9 0.1
Office machinery and computers 85.9 0.2 13.9 87.3 1.6 11.1 1.4 1.4 -2.8
Tobacco products 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total manufacturing 88.6 5.9 5.4 83.0 11.9 5.0 -5.6 6.0 -0.5

1990 1998 1990/1998

Difference in percentage points

Outsourcing to Outsourcing to Outsourcing to

Shares in total imports of manufactured intermediate inputs



�upv zklfk duh fodvvl�hg dv kroglqjv lq wkh vhuylfh vhfwru dqg duh qrw

lqfoxghg1 Wkh xqlw ri revhuydwlrq ri wkh vxuyh| lv wkh xowlpdwh rzqhu ri

wkh iruhljq d!oldwh zklfk lv vrphwlphv d kroglqj zlwkrxw dfwlylwlhv lq

pdqxidfwxulqj551 Wkhuhiruh/ wkhuh pd| eh dq xqghuhvwlpdwlrq ri iruhljq

dfwlylwlhv1 Vhfrqg/ wkh iruhljq d!oldwhv duh fodvvl�hg e| wkhlu dfwlylw|

deurdg dqg qrw dffruglqj wr wkh dfwlylw| ri wkh sduhqw �up1 Wklv uxohv

rxw yhuwlfdo IGL lq vhuylfhv dqg glvwulexwlrq dqg pdnhv lqwud0�up lp0

sruwv frpsdwleoh zlwk wkh qduurz phdvxuh ri rxwvrxuflqj +lqwhuphgldwh

pdqxidfwxuhg lpsruwv,1 Krul}rqwdo IGL/ krzhyhu/ fdqqrw eh lghqwl�hg/

vr zh frqfhqwudwh rq lqwud0�up lpsruwv ri jrrgv iurp wkh 43 Fhqwudo

dqg Hdvwhuq Hxurshdq dffhvvlrq frxqwulhv +43 FHHF, wr phdvxuh wkh

h{whqw ri iudjphqwdwlrq zlwklq wkh �up1

7DEOH �� 5HJLRQDO 6WUXFWXUH RI $XVWULDQ

,QWUD�ILUP ,PSRUWV ���� � ����

:HVWHUQ �� &((& 7RWDO

FRXQWULHV
��

���� ���� ���� ����

���� ���� ���� ����

���� ���� ���� ����

���� ���� ���� ����

���� ���� ���� ����

��������� ���� ���� ����

�� (8��� 6ZLW]HUODQG� 86$ DQG &DQDGD�

6KDUHV LQ JURVV RXWSXW DV SHUFHQW

$YHUDJH DQQXDO SHUFHQWDJH FKDQJH

Dw wkh ehjlqqlqj ri wkh qlqhwlhv lqwud0�up lpsruwv iurp wkh 43 FHHF

+dv zdv IGL lqwr wkhvh frxqwulhv lq jhqhudo, kdyh ehhq qhjoljleoh lq vl}h/

exw orrnlqj dw wkh shulrg 4<<6 wr 4<<: looxvwudwhv g|qdplf jurzwk dw

5:15 shufhqw s1d1 vwhpplqj iurp erwk/ lqfuhdvhv ri lqwud0�up lpsruwv

ri h{lvwlqj �upv dqg wkh lqfuhdvlqj qxpehu ri qhz d!oldwhv1 Lq 4<<:/

wkh |hdu zlwk wkh odwhvw dydlodeoh �jxuhv/ lq prvw lqgxvwulhv/ lqwud0�up

lpsruwv pdlqo| fdph iurp wkh 43 FHHF/ zlwk wkh fkhplfdo dqg rlo vhfwru

iruplqj wkh rqo| h{fhswlrq1 Wkh lqwud0�up wudgh edodqfh zlwk wkh 43

FHHF dprxqwhg wr 519 eq DWV +wkh eljjhvw frqwulexwlrq 41; eq DWV

frphv iurp wkh fkhplfdo dqg rlo vhfwru, dqg lw zdv rqo| qhjdwlyh lq wkh

wh{wlohv/ zrrg dqg phwdo lqgxvwulhv1 Wkdw phdqv IGL wr wkh 43 FHHF

dovr jhqhudwhg d uhodwlyho| odujh yroxph ri lqwud0�up h{sruwv1

55Wkh grphvwlf pdqxidfwxulqj dfwlylwlhv duh rujdql}hg lq d vhsdudwh frusrudwlrq

dovr rzqhg e| wkh kroglqj lq wklv fdvh1
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7DEOH �� 5HJLRQDO 6WUXFWXUH RI ,QWUD�ILUP ,PSRUWV E\ ,QGXVWU\ LQ ����

:HVWHUQ �� &((& 2WKHU 2WKHU 7RWDO

FRXQWULHV
�� (DVWHUQ FRXQWULHV

FRXQWULHV

)RRG� EHYHUDJHV� WREDFFR ��� ���� ���� ��� �����

7H[WLOHV� FORWKLQJ ���� ���� � ��� �����

:RRG ��� ���� � � �����

3DSHU� SULQWLQJ ��� ���� � ��� �����

&KHPLFDOV� UXEEHU� PLQHUDO IXHOV ��� ��� � ���� �����

1RQ�PHWDOOLF PLQHUDO SURGXFWV ���� ���� ��� ���� �����

0HWDO SURGXFWV ���� ���� ��� ��� �����

0DFKLQHU\ ���� ���� ��� ���� �����

2IILFH� HOHFWU� PDFK�� FRPPXQLFDWLRQ HTXLSP� ��� ���� ��� ���� �����

0RWRU YHKLFOHV� RWKHU WUDQVSRUW HTXLSPHQW � � � � �

)XUQLWXUH� PDQXIDFWXULQJ QHF ��� ���� ���� ��� �����

7RWDO ��� ���� ��� ���� �����

6RXUFH� $XVWULDQ 1DWLRQDO %DQN� � �� (8��� 6ZLW]HUODQG� 86$ DQG &DQDGD�

6KDUHV DV SHUFHQW

7DEOH �� $XVWULDQ ,QWUD�ILUP 7UDGH %DODQFH E\ 5HJLRQV DQG ,QGXVWU\ LQ ����

:HVWHUQ �� &((& 2WKHU 2WKHU 7RWDO

FRXQWULHV
�� (DVWHUQ FRXQWULHV

FRXQWULHV

)RRG� EHYHUDJHV� WREDFFR ���� ���� ����� ���� �����

7H[WLOHV� FORWKLQJ ����� ������ � ����� �����

:RRG ���� ������ � � ������

3DSHU� SULQWLQJ ��� ����� � ���� �����

&KHPLFDOV� UXEEHU� PLQHUDO IXHOV ������� ������� � �������� ��������

1RQ�PHWDOOLF PLQHUDO SURGXFWV ��� ����� ���� ����� �����

0HWDO SURGXFWV ����� ����� ��� ����� �������

0DFKLQHU\ ���� ���� ���� ����� �����

2IILFH� HOHFWU� PDFK�� FRPPXQLFDWLRQ HTXLSP� ������� ���� ���� ����� �������

0RWRU YHKLFOHV� RWKHU WUDQVSRUW HTXLSPHQW � ���� � ���� ����

)XUQLWXUH� PDQXIDFWXULQJ QHF ����� ��� ����� ����� �����

7RWDO ������� ������� ���� �������� �������

6RXUFH� $XVWULDQ 1DWLRQDO %DQN� � �� (8��� 6ZLW]HUODQG� 86$ DQG &DQDGD�

PQ $76

Wkh gdwdedvh lv wrr vpdoo iru d pruh ghwdlohg hfrqrphwulf dqdo|vlv1

Wkh uhodwlrq ehwzhhq iruhljq dfwlylwlhv dqg grphvwlf shuirupdqfh fdq

rqo| eh dvvhvvhg rq d ghvfulswlyh edvlv1 Zh revhuyh wkdw hpsor|phqw

lq wkh sduhqw �upv dqg lq iruhljq d!oldwhv juhz frpsohphqwdulo| dw d

udwh ri 4317 shufhqw dqg <15 shufhqw s1d1/ erwk pdlqo| gulyhq e| qhz

lqyhvwruv frplqj lqwr wkh vdpsoh1 Lq frqwudvw/ ryhudoo hpsor|phqw lq

:9



wrwdo pdqxidfwxulqj ghfuhdvhg e| 516 shufhqw rq dyhudjh1 Krzhyhu/ wkh

�yh vhfwruv zlwk wkh kljkhvw lqfuhdvh lq lqwud0�up wudgh zlwqhvvhg dq

deryh dyhudjh ghfuhdvh lq ryhudoo grphvwlf hpsor|phqw1 D vljql�fdqw

vkliw wr pruh kljk0vnloohg oderu0lqwhqvlyh grphvwlf surgxfwlrq rffxuuhg

rqo| lq rqh ri wkhvh �yh vhfwruv +hohfwurqlfv, dqg wr d vpdoohu h{whqw

lq qrq0ihuurxv plqhudov1 Wkh fruuhodwlrqv lq Wdeoh < lqglfdwh d orrvh

uhodwlrqvkls ehwzhhq grphvwlf dqg iruhljq hpsor|phqw1 Wkh rqo| +zhdn,

vw|ol}hg idfw lv wkdw jurzwk ri iruhljq dfwlylwlhv lq wkh 43 FHHF whqgv wr

lqfuhdvh wkh vnloo lqwhqvlw| ri grphvwlf surgxfwlrq/ exw lw grhv qrw vhhp

wr eh dvvrfldwhg zlwk d ghfuhdvh lq grphvwlf hpsor|phqw1

7DEOH �� &RUUHODWLRQ EHWZHHQ 'RPHVWLF DQG )RUHLJQ (PSOR\PHQW $FWLYLWLHV

LQ WKH �� &((&

�*URZWK UDWHV�

3HDUVRQ .HQGDOO�W 3HDUVRQ .HQGDOO�W 3HDUVRQ .HQGDOO�W

2XWVRXUFLQJ ����� ����� ����� ����� ���� ����

(PSOR\P� LQ IRUHLJQ DII� ����� ����� ����
�

����
�

����
�

����
�

,QWUD�ILUP LPSRUWV ����� ���� ���� ���� ���� ����

� VLJQLILFDQW DW � SHUFHQW� � VLJQLILFDQW DW �� SHUFHQW�

6NLOO LQWHQVLW\ RI SURGXFWLRQ

)', LQ WKH �� &((&

3DUHQW ILUPV ZLWK

'RPHVWLF HPSOR\PHQW

7RWDO +LJK�VNLOOHG�/RZ�VNLOOHG

71514 Rxwvrxuflqj dqg wrwdo idfwru surgxfwlylw| jurzwk

Dffruglqj wr wkh wkhru| ri lqwhuqdwlrqdo wudgh/ rxwvrxuflqj pd| d�hfw

wkh krph frxqwu| e| lqfuhdvlqj lwv ryhudoo surgxfwlylw|1 Ihhqvwud 0 Kdq0

vrq +4<<:/ 4<<<, vkrz wkdw hpslulfdoo| wkh h�hfwv ri rxwvrxuflqj duh

vlplodu wr wkrvh ri d +srvvleo| qrq0qhxwudo, whfkqlfdo fkdqjh1

Dv d phdvxuh ri surgxfwlylw| jurzwk zh xvh wkh Wruqtylvw0lqgh{

ri wrwdo idfwru surgxfwlylw| +WIS, zklfk lv gh�qhg dv wkh yroxph ri

rxwsxw lq uhodwlrq wr dq lqgh{ ri lqsxwv +zhljkwhg e| vkduhv lq wrwdo

yduldeoh frvwv/ vhh dsshqgl{,1 Lq frqwudvw wr oderu surgxfwlylw| wklv lqgh{

dgglwlrqdoo| dffrxqwv iru lqfuhdvhv lq fdslwdo dqg lqwhuphgldwh lqsxwv1

Ryhu wkh shulrg 4<<4 wr 4<<; zh revhuyh d phgldq lqfuhdvh ri wkh WIS

e| 31< shufhqw s1d1/ +Wdeoh 44 ehorz,1

Wkhuh duh gl�huhqfhv lq WIS jurzwk/ krzhyhu qrw vljql�fdqw/ dfurvv

lqgxvwulhv zlwk wkh kljkhvw surgxfwlylw| lqfuhdvhv lq uh�qhg shwurohxp/

hohfwulfdo pdfklqhu|/ frppxqlfdwlrq htxlsphqw dqg phglfdo suhflvlrq

lqvwuxphqwv dqg ghfuhdvhv lq r!fh pdfklqhu| +zklfk vhhpv wr eh dq

rxwolhu, dqg wh{wlohv1 Dw wkh sxuh ghvfulswlyh ohyho/ qr gl�huhqfhv lq

WIS jurzwk ehwzhhq wkrvh lqgxvwulhv zlwk d kljk dqg d orz rxwvrxuflqj

udwlr wr wkh Hdvw fdq eh ghwhfwhg1 Ehorz/ zh dqdo|}h wklv lvvxh lq pruh

::



ghwdlo hfrqrphwulfdoo|/ frqwuroolqj iru lqgxvwu|0vshfl�f dqg wlph0vshfl�f

h�hfwv dv zhoo dv iru rwkhu h{rjhqrxv ghwhuplqdqwv1

Zh gr qrw dqdo|}h wkh lpsdfw ri iudjphqwdwlrq rq vwuxfwxudo fkdqjh

lq ghwdlo1 Krzhyhu/ orrnlqj dw wkh jurzwk udwhv ri uhdo ydoxh dgghg uh0

yhdov surqrxqfhg fkdqjhv lq lqgxvwu| vwuxfwxuh lq wkh qlqhwlhv1 Wh{wloh/

dssduho dqg ohdwkhu xqghujr d ghhs uhvwuxfwxulqj surfhvv zlwk uhdo ydoxh

dgghg vkulqnlqj e| 516 shufhqw xs wr :18 shufhqw s1d1> wkh rwkhu wudqvsruw

htxlsphqw lqgxvwu| lv dovr vkulqnlqj rq dyhudjh1 Wkh kljkhvw jurzwk

udwhv fdq eh irxqg lq uh�qhg shwurohxp56/ lq wkh whfkqrorj|0lqwhqvlyh

dqg kxpdq fdslwdo0lqwhqvlyh lqgxvwulhv +QDFH 5< wr 65, dqg lq wkh pr0

wru yhklfohv vhfwru1 Zlwk uhvshfw wr wkh ghjuhh ri rxwvrxuflqj/ Wdeoh 44

ehorz lqglfdwhv wkdw wkh lqgxvwulhv zlwk d kljk ghjuhh ri rxwvrxuflqj wr

wkh Hdvw duh dw ohdvw sduwo| wkrvh zklfk duh xqghu suhvvxuh ri uhvwuxf0

wxulqj dqg h{klelw vorzhu jurzwk1 Dffruglqj wr wkh Nuxvndo0Zdoolv whvw

wkh jurzwk gl�huhqwldov duh qrw vljql�fdqw/ krzhyhu1

716 Rxwvrxuflqj dqg wkh oderu pdunhw

71614 Uhodwlyh zdjhv dqg hpsor|phqw ri kljk0vnloohg dqg orz0

vnloohg zrunhuv

Rqh ri wkh fhqwudo lvvxhv lq wkh ghedwh rq srwhqwldo ghwulphqwdo h�hfwv

ri lqfuhdvhg wudgh rq qdwlrqdo oderu pdunhwv kdv ehhq zkhwkhu lqfuhdvhg

wudgh kdv kxuw orz0vnloohg zrunhuv e| orzhulqj wkhlu zdjhv dqg lqfuhdvlqj

wkh kljk0vnloohg0wr0orz0vnloohg zdjh gl�huhqwldov1 Iru Dxvwuld Wdeoh 43

uhyhdov yluwxdoo| qr ulvh lq uhodwlyh zdjhv exw d txlwh odujh lqfuhdvh lq

wkh kljk0vnloohg0wr0orz0vnloohg hpsor|phqw udwlr ri 717 shufhqw s1d1 rq

dyhudjh ryhu wkh shulrg 4<<3 wr 4<<; +vhh Iljxuh ;,1

56Wkh �jxuhv iru wklv vhfwru kdyh wr eh lqwhusuhwhg zlwk fduh/ vlqfh wkhuh vhhp wr

eh sureohpv lq wkh uhfdofxodwlrq ri wkh |hduv ehiruh 4<<9 dffruglqj wr wkh QDFH

fodvvl�fdwlrq1
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+LJK�VNLOOHG�ORZ�VNLOOHG

HPSOR\PHQW

+LJK�VNLOOHG�ORZ�VNLOOHG

ZDJHV

7RWDO HPSOR\PHQW

7DEOH ��� *URZWK RI 7RWDO (PSOR\PHQW DQG 5DWLR

RI :DJHV DQG (PSOR\PHQW RI +LJK�6NLOOHG DQG

/RZ�6NLOOHG :RUNHUV LQ $XVWULDQ 0DQXIDFWXULQJ

7RWDO

HPSOR\PHQW

:DJHV (PSOR\PHQW

���� ����� ���� ����

���� ����� ���� ����

���� ���� ���� ����

���� ���� ���� ����

���� ���� ���� ����

���� ���� ���� ����

���� ���� ���� ����

���� ���� ���� ����

���� ���� ���� ����

��������� ���� ��� ���

5DWLR RI KLJK�VNLOOHG DQG

$YHUDJH DQQXDO SHUFHQWDJH FKDQJH

ORZ�VNLOOHG ZRUNHUV

Dv d �uvw jodqfh dw wkh srvvleoh lpsdfw ri iudjphqwdwlrq/ zh vsolw wkh

gdwd lqwr lqgxvwulhv zlwk kljk rxwvrxuflqj dqg lqgxvwulhv zlwk orz rxw0

vrxuflqj wr wkh Hdvw dqg shuirup d Nuxvndo0Zdoolv whvw wr vhh zkhwkhu

wkhuh kdv ehhq d v|vwhpdwlfdoo| gl�huhqw ghyhorsphqw dfurvv wkhvh lqgxv0

wu| jurxsv lq vxfk yduldeohv dv +ydoxh dgghg, sulfhv/ zdjhv ri orz0vnloohg

:<



dqg kljk0vnloohg zrunhuv/ frvw ri fdslwdo/ ydoxh dgghg dqg hpsor|phqw

+Wdeohv 44/ 45,1 Zkloh zh �qg qr vljql�fdqw gl�huhqfhv lq wkh ghyho0

rsphqw ri zdjhv dqg dq| ri wkh rwkhu yduldeohv frqvlghuhg/ rxwvrxuflqj

uhvxowv wr pdnh d gl�huhqfh wr hpsor|phqw1 Kljk rxwvrxuflqj lqgxvwulhv

kdyh ehhq vxemhfw wr vljql�fdqwo| kljkhu qhjdwlyh hpsor|phqw uhvsrqvhv

wkdq orz rxwvrxuflqj lqgxvwulhv1 Wkdw rxwvrxuflqj ohdgv wr qhjdwlyh

yroxph h�hfwv udwkhu wkdq sulfh +zdjh, h�hfwv lv frqvlvwhqw zlwk wkh

iroorzlqj k|srwkhvlv= xqghu xqlrql}hg zdjh vhwwlqj phfkdqlvpv dqg d

suhihuhqfh iru qrw wrr odujh kljk0vnloohg0wr0orz0vnloohg zdjh gl�huhqwldov/

srvvleoh qhjdwlyh lpsdfwv ri wudgh duh pruh olnho| wr eh devruehg lq

irup ri hpsor|phqw orvvhv1 Zkloh glvdjjuhjdwlrq ri hpsor|phqw lqwr

vnloo w|shv vkrzv vljql�fdqwo| kljkhu hpsor|phqw orvvhv iru orz0vnloohg

zrunhuv/ d vljql�fdqw gl�huhqfh ehwzhhq orz dqg kljk rxwvrxuflqj lqgxv0

wulhv uhvxowv rqo| iru kljk0vnloohg hpsor|phqw1 Qrwh krzhyhu/ wkdw wkh

gl�huhqfh lq wkh phgldq ri hpsor|phqw fkdqjhv dfurvv wkh wzr lqgxvwu|

jurxsv lv kljkhu iru orz0vnloohg zrunhuv wkdq iru kljk0vnloohg zrunhuv1

7DEOH ��� 2XWVRXUFLQJ WR (DVWHUQ &RXQWULHV

7)3 9DOXH 7RWDO /RZ�VNLOOHG +LJK�VNLOOHG 7HVW RQ GLIIHUHQFH

DGGHG HPSOR\� ZRUNHUV ZRUNHUV EHWZHHQ ORZ�VNLOOHG DQG

PHQW KLJK�VNLOOHG ZRUNHUV

�WZR VLGHG S�YDOXH�

'HJUHH RI RXWVRXUFLQJ

KLJK � DERYH LQG� DYHUDJH ����� ����� ������ ������ ������ ����

ORZ � EHORZ LQG� DYHUDJH ����� ����� ������ ������ ������ ����

WRWDO ����� ����� ������ ������ ������

'LIIHUHQFH EHWZHHQ KLJK

DQG ORZ RXWVRXUFLQJ�

.UXVNDO�:DOOLV WHVW� S�YDOXH ����� ����� ����� ����� �����

0HGLDQ RI ORJ FKDQJH RI

7DEOH ��� 2XWVRXUFLQJ WR (DVWHUQ &RXQWULHV

9DOXH DGGHG &RVW RI 7HVW RQ GLIIHUHQFH

SULFHV ORZ�VNLOOHG KLJK�VNLOOHG FDSLWDO EHWZHHQ ORZ�VNLOOHG DQG

KLJK�VNLOOHG ZRUNHUV

�WZR VLGHG S�YDOXH�

'HJUHH RI RXWVRXUFLQJ

KLJK � DERYH LQG� DYHUDJH ����� ����� ����� ������ �����

ORZ � EHORZ LQG� DYHUDJH ����� ����� ����� ������ �����

WRWDO ����� ����� ����� ������ �����

'LIIHUHQFH EHWZHHQ KLJK

DQG ORZ RXWVRXUFLQJ�

.UXVNDO�:DOOLV WHVW� S�YDOXH ����� ����� ����� �����

:DJHV RI

0HGLDQ RI ORJ FKDQJH RI

ZRUNHUV
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71615 Wkh oderu frqwhqw ri Dxvwuldq lqwhuphgldwh lpsruwv iurp

wkh Hdvwhuq frxqwulhv

D glvwlqjxlvklqj ihdwxuh ri wkh olwhudwxuh rq wkh oderu pdunhw lpsdfwv

ri wudgh lv wkh glyhuvh vhw ri phwkrgrorjlhv dqg hpslulfdo vwudwhjlhv1

Rqh ri wkhvh duh idfwru +oderu, frqwhqw fdofxodwlrqv +h1j1 Erumdv hw do1/

4<<:/ Zrrg/ 4<<7/ 4<<;,1 Edvlfdoo|/ wklv lv dq h{huflvh zklfk dprxqwv

wr frpsxwlqj wkh txdqwlw| ri oderu hperglhg lq qhw0wudgh1 Wkhuhe|/

rqh pd| hvwlpdwh wkh h�hfw ri wudgh rq wkh ghpdqg iru +kljk0vnloohg

dqg orz0vnloohg, oderu dw jlyhq idfwru sulfhv e| frpsdulqj wkhvh �jxuhv

zlwk d k|srwkhwlfdo vlwxdwlrq zlwkrxw dq| wudgh1 Dowhuqdwlyho|/ rqh pd|

frpsduh lw wr d vlwxdwlrq/ zkhuh wudgh lv uhgxfhg wr d ohyho ri vrph hduolhu

|hdu/ dvvxplqj whfkqrorjlhv dv frqvwdqw1 Pruh vshfl�fdoo|/ zkloh iru

h{sruwv rqh fdofxodwhv wkh dfwxdo oderu frqwhqw/ d frxqwhuidfwxdo idfwru

frqwhqw lv fdofxodwhg iru lpsruwv/ wkdw lv/ krz pxfk ri oderu zrxog kdyh

ehhq hpsor|hg wr surgxfh grphvwlfdoo| wkh jrrgv wkdw duh lpsruwhg1

Zh fdofxodwhg wkh oderu frqwhqw ri lqwhuphgldwh lpsruwv iurp wkh

Hdvw1 Wkh uhvxowv duh glvsod|hg lq Wdeoh 46 dqg jlyh wkh dgglwlrqdo

dprxqw ri oderu +shuvrqv, wkdw zrxog kdyh ehhq ghpdqghg lq 4<<3 dqg

4<<8 li lqwhuphgldwh lpsruwv iurp Hdvwhuq frxqwulhv zhuh uhgxfhg wr }hur

dqg vxevwlwxwhg e| grphvwlf lqsxw surgxfwlrq1 Kdylqj lq plqg doo wkh

srvvleoh vrxufhv ri eldv/ dqg jlyhq zdjhv dqg idfwru vxsso|/ zh vhh wkdw

lq erwk |hduv wkh h�hfwv rq oderu glvsodfhphqwv iurp rxwvrxuflqj wr wkh

Hdvw duh uhodwlyho| vpdoo d�hfwlqj lq wrwdo 6/;;3 hpsor|hhv lq 4<<3 dqg

8/695 lq 4<<81 Wkh wklug froxpq lq Wdeoh 46 jlyhv dq dowhuqdwlyh fdo0

fxodwlrq ri wkh oderu frqwhqw ri lqwhuphgldwh lpsruwv iurp wkh Hdvw e|

dsso|lqj 4<<3 vhfwruldo lqsxw frh!flhqwv wr 4<<8 lpsruwv +wkh dvvxps0

wlrq ehlqj wkdw wkhvh zrxog pruh fruuhfwo| uh hfw wkh whfkqrorj| ehiruh

rxwvrxuflqj wr wkh Hdvw ehfdph lpsruwdqw,1 Zh vhh wkdw hvwlpdwhv iru

4<<8/ dsso|lqj wklv dowhuqdwlyh fdofxodwlrq jr xs e| 4/;98 shuvrqv wr

:/55:1

Idfwru frqwhqw fdofxodwlrqv kdyh ehhq vxemhfw wr zlgh fulwlflvp iru

d qxpehu ri uhdvrqv/ vr wkdw wkh �jxuhv vkrxog eh lqwhusuhwhg zlwk gxh

fduh wr wkhlu olplwdwlrqv dqg wkh xqghuo|lqj dvvxpswlrqv1 Dsduw iurp

wkhruhwlfdo frqvlghudwlrqv dqg fulwlflvpv zlgho| glvfxvvhg lq Ghdugru� 0

Kdnxud +4<<7,/ Ghdugru� +5333d,/ Nrkohu +4<<<,/ Ohdphu +5333, dqg

Nuxjpdq +5333,/ wkhuh lv dq lpsruwdqw sureohp lq wkh hpslulfdo ds0

solfdwlrq1 Wkh uhvxowv ghshqg fuxfldoo| rq wkh dvvxpswlrqv pdgh lq

fdofxodwlqj wkh oderu frqwhqw ri wkh k|srwkhwlfdo grphvwlf surgxfwlrq

wkdw zrxog vxevwlwxwh iru lqwhuphgldwh lpsruwv +vhh h1j1 Zrrg/ 4<<4/

4<<;,1 Idfwru frqwhqwv ri lpsruwv duh hvwlpdwhg iurp grphvwlf vhfwrudo

idfwru lqsxw frh!flhqwv1 Wklv dvvxphv wkdw doo lpsruwv duh frpshwlqj/

wkdw lv/ lpsruwhg lqwhuphgldwhv lq d jlyhq vwdwlvwlfdo fdwhjru| duh wdnhq
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wr eh jrrgv ri wkh vdph w|sh/ dqg lq sduwlfxodu ri wkh vdph oderu dqg2ru

vnloo lqwhqvlw| dv wkrvh surgxfhg lq wkh fruuhvsrqglqj grphvwlf vhfwru1

Wklv lv dq dvvxpswlrq vshfl�fdoo| xquhdvrqdeoh iru rxwvrxuflqj wr wkh

Hdvw zkhuh lw lv pruh olnho| wkdw wkh prvw oderu0lqwhqvlyh dqg prvw orz0

vnloohg oderu0lqwhqvlyh iudjphqwv ri surgxfwlrq duh rxwvrxufhg vr wkdw

wkh idfwru lqwhqvlwlhv ri wkh rxwvrxufhg iudjphqw fhuwdlqo| gl�hu iurp

wkrvh ri wkh lqwhjudwhg surfhvv dv zhoo dv iurp wkh iudjphqw uhpdlqlqj

lq wkh frxqwu|571 Wklv lv dq lpsruwdqw vrxufh ri xqghuhvwlpdwlrq ri wkh

lpsdfw ri rxwvrxuflqj rq oderu ghpdqg1 Wkh kljkhu wkh ohyho ri vwdwlvwl0

fdo djjuhjdwlrq dw zklfk idfwru lqsxw frh!flhqwv duh revhuyhg wkh kljkhu

wkh ghjuhh ri xqghuhvwlpdwlrq1

Rq wkh rwkhu kdqg/ wkhuh lv dovr d srvvlelolw| ri ryhuhvwlpdwlrq/ wkdw

frxog dulvh/ li grphvwlf htxlydohqwv ri lpsruwv duh kljkhu sulfhg/ zklfk

zrxog ghwhu frqvxphuv vr wkdw wkh lpsdfw ri oderu glvsodfhphqw lv ryhu0

vwdwhg1

Ixuwkhupruh/ wkh deryh ghvfulehg fdofxodwlrq ri idfwru frqwhqwv grhv

qrw wdnh lqwr dffrxqw wkh dgmxvwphqw surfhvvhv rq wkh oderu dqg surgxfw

pdunhwv lqgxfhg e| rxwvrxuflqj1 Vr/ wkh fdofxodwhg �jxuhv fdq dw yhu|

ehvw rqo| eh lqwhusuhwhg dv �yhu| vkruw0uxq� h�hfwv ri rxwvrxuflqj zlwk

frpsohwh lqwhu0vhfwrudo lpprelolw| ri idfwruv dqg frqvwdqw zdjhv +vhh

Nrkohu/ 4<<<,1

57Qrwh wkdw wkh iudjphqwdwlrq whfkqrorj|/ l1h1 wkh fruuhvsrqglqj lqsxw frh!flhqwv/

duh xqrevhuydeoh erwk lq wkh grphvwlf dqg iruhljq frxqwu| dw wkh 50gljlw lqgxvwu|

ohyho1
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7DEOH ��� /DERU &RQWHQW RI ,QWHUPHGLDWH ,QSXWV ,PSRUWHG

IURP (DVWHUQ &RXQWULHV

���� ���� ����

����� LQSXW

FRHIILFLHQWV�

)RRG DQG EHYHUDJHV ��� ��� ���

7H[WLOHV ��� ��� ���

&ORWKLQJ �� �� ���

/HDWKHU ��� ��� ���

:RRG SURGXFWV ��� ��� ���

3XOS DQG SDSWHU ��� ��� ���

3XEOLVKLQJ� SULQWLQJ DQG UHSURGXFWLRQ � � �

&RNH� UHILQHG SHWUROHXP� QXFOHDU IXHO �� �� ��

&KHPLFDOV ��� ��� ���

5XEEHU DQG SODVWLF SURGXFWV �� �� ��

2WKHU QRQ�PHWDOOLF PLQHUDO SURGXFWV ��� ��� ���

%DVLF PHWDOV ��� ����� �����

)DEULFDWHG PHWDO SURGXFWV ��� ��� ���

0DFKLQHU\ DQG HTXLSPHQW Q� H� F� ��� ��� ���

2IILFH PDFKLQHU\ DQG FRPSXWHUV � � �

(OHFWULFDO PDFKLQHU\ ��� ��� ���

&RPPXQLFDWLRQ HTXLSPHQW �� ��� ���

0HGLFDO LQVWUXPHQWV � �� ��

0RWRU YHKLFOHV �� �� ���

2WKHU WUDQVSRUW HTXLSPHQW � �� ��

)XUQLWXUH� PDQXIDFWXULQJ Q� H� F� �� �� ���

7RWDO PDQXIDFWXULQJ ����� ����� �����

+LJK RXWVRXUFLQJ LQGXVWULHV ����� ����� �����

/RZ RXWVRXUFLQJ LQGXVWULHV ��� ��� �����

3HUVRQV
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8 Hfrqrphwulf hvwlpdwhv ri wkh lpsdfw ri rxwvrxuf0

lqj iru Dxvwuldq pdqxidfwxulqj

Lq wkh hpslulfdo dqdo|vlv ehorz zh frqfhqwudwh rq Dxvwuldq pdqxidfwxu0

lqj lqgxvwulhv dqg orrn dw wkh h�hfwv ri wkh iudjphqwdwlrq rq surgxfwly0

lw|/ vnloo0vshfl�f hpsor|phqw dqg +pdqgdwhg, zdjhv xvlqj d vpdoo sdqho

ri wzr0gljlw lqgxvwulhv fryhulqj wkh shulrg 4<<3 wr 4<<;1 Wkh fkrlfh ri

wklv gdwdedvlv lv pdlqo| glfwdwhg e| wkh dydlodelolw| ri wkh gdwd/ exw dovr

e| wkh idfw wkdw rxwvrxuflqj lv prvwo| frqfhqwudwhg lq wkh pdqxidfwxu0

lqj vhfwru1 Wkh dsshqgl{ surylghv lqirupdwlrq rq wkh gh�qlwlrq dqg wkh

vrxufhv ri wkh yduldeohv zh xvh lq wkh hfrqrphwulf h{huflvhv1

814 Surgxfwlylw| h�hfwv

Wr dqdo|}h wkh lpsdfw ri rxwvrxuflqj rq fkdqjhv lq wrwdo idfwru surgxf0

wlylw| zh vshfli| dq hfrqrphwulf htxdwlrq zklfk lv edvhg rq d wudqvorj

surgxfwlrq ixqfwlrq +vhh dsshqgl{,1 Wkh ghshqghqw yduldeoh lv wkh

Wruqtylvw0lqgh{ ri WIS jurzwk dqg zh frqfhqwudwh rq wkh h�hfwv ri

lqwhuphgldwh lpsruwv dv d phdvxuh ri iudjphqwdwlrq1 Gdwd rq lqwud0�up

wudgh duh wrr kljko| djjuhjdwhg dqg fdqqrw eh xvhg lq wkh hfrqrphwulf

h{huflvh1

Rxwvrxuflqj lv lqwurgxfhg dv wkh odjjhg udwlr ri rxu sur{| iru lqwhu0

phgldwh sxufkdvhv iurp Hdvwhuq frxqwulhv uhodwlyh wr wrwdo h{shqvhv iru

lqwhuphgldwhv1 Wkh ixoo vshfl�fdwlrq ri wkh wudqvorj ixqfwlrq dv sursrvhg/

iru h{dpsoh/ lq Ihhqvwud 0 Kdqvrq +4<<:, fdqqrw eh hvwlpdwhg vlqfh wkh

lqwhudfwlrq whupv ri rxwvrxuflqj dqg lqsxwv zklfk vkrxog fdswxuh qrq0

qhxwudo whfkqlfdo fkdqjh lqgxfhg e| rxwvrxuflqj duh kljko| froolqhdu uhq0

ghulqj suhflvh hvwlpdwlrq lpsrvvleoh1 Udwkhu zh lqwurgxfh wzr lqwhudf0

wlrq whupv ri wkh rxwvrxuflqj phdvxuh zlwk gxpplhv/ wkh �uvw wdnlqj

wkh ydoxh 4 li dq lqgxvwu| lv fodvvl�hg dv vnloo0lqwhqvlyh58/ (��}�3r&�,,/ dqg

wkh vhfrqg wdnlqj wkh ydoxh 4 li lw lv fdslwdo0lqwhqvlyh59/ (S@R�|@,1 Dggl0

wlrqdo frqwurov duh lqfoxghg wr dyrlg wkdw doo surgxfwlylw| fkdqjhv duh

huurqhrxvo| dvvrfldwhg zlwk rxwvrxuflqj1 Vxpplqj xs/ wkh hvwlpdwhg

vshfl�fdwlrq uhdgv=

{A8��| ' qJ n q���| n q2��|(��}�3r&�,, n q���|(S@R�|@, +54,

nq
�

e
j�| n >� n b|n0�|

zkhuh � lv wkh lqgh{ iru wzr0gljlw lqgxvwulhv dqg | wkh wlph lqgh{1 Wkh

58Lqgxvwulhv duh fodvvl�hg dv xvlqj kljk0vnloohg oderu lqwhqvlyho|/ li wkh udwlr ri

kljk0vnloohg zrunhuv dqg uhdo ydoxh dgghg lv deryh dyhudjh1
59Lqgxvwulhv duh fodvvl�hg dv fdslwdo0lqwhqvlyh li wkhlu fdslwdo0rxwsxw udwlr lv deryh

wkh dyhudjh ri wrwdo pdqxidfwxulqj1
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frqwurov lq j frpsulvh wkh U)G0wr0rxwsxw udwlr dv zhoo dv jhqhudo h{0

sruw dqg lpsruw rshqqhvv zlwk uhvshfw wr Hdvwhuq frxqwulhv dv dgglwlrqdo

frqwurov1 >� duh �{hg lqgxvwu| h�hfwv fdswxulqj h{rjhqrxv qhxwudo whfk0

qrorjlfdo surjuhvv1 b| ghqrwh �{hg wlph h�hfwv/ zklfk frqwuro iru |hduo|

lq xhqfhv olnh wkh exvlqhvv f|foh dqg whfkqlfdo surjuhvv frpprq wr doo

lqgxvwulhv1 Dgglwlrqdoo|/ zh dffrxqw iru rxwolhuv e| lqwurgxflqj rxwolhu

gxpplhv zkhqhyhu wkh vwxghqwl}hg uhvlgxdov wxuq rxw wr eh juhdwhu wkdq

� lq wkh edvlf vshfl�fdwlrq +vhh Ehovoh| hw do1/ 4<;3,1

7DEOH ��� 3RROHG 5HJUHVVLRQV IRU 7RWDO )DFWRU 3URGXFWLYLW\ *URZWK

β W�YDOXH β W�YDOXH

2XWVRXUFLQJ WR (DVWHUQ FRXQWULHV � EDVH ���� ��� � ���� ��� �

,QWHUDFWLRQ ZLWK 'ORZ�VNLOOHG�KLJK�VNLOOHG ����� ���� ����� ����

,QWHUDFWLRQ ZLWK 2XWVRXUFLQJ'FDSLWDO�HPSOR\PHQW ���� ��� ���� ���

3UHGLFWLRQ �ZHLJKWHG DYHUDJH

DFURVV LQGXVWULHV DQG WLPH� ����� �����

3UHGLFWHG RYHUDOO HIIHFW RI RXWVRXUFLQJ

FRPSDUHG RW ���� �ZHLJKWHG DYHUDJH

DFURVV LQGXVWULHV DQG WLPH� ����� �����

6WDWLVWLFV

1 ��� 7 �

5
� ���� ����

σ ���� ����

5HVHW�7HVW� )�WHVW ���� ��� ���� ���� ��� ����

+HWHURVNHGDVWLFLW\� χ
� ���� ��� ���� ���

1RUPDOLW\� χ
� ���� ��� ����� � ���

)�WHVWV

7LPH GXPPLHV ��� � ��� ���� ���� ��� ����

,QGXVWU\ GXPPLHV ��� � ���� ���� ���� � ���� ����

,QWHUDFWLRQ WHUPV ��� ��� ���� ���� ��� ����

1RWH� &RQWURO YDULDEOHV IRU H[SRUW DQG LPSRUW RSHQQHVV� 5	' LQWHQVLW\ �DOO LQVLJQLIFDQW�� RXWVRXUFLQJ WR 2(&'

VLJQLILFDQWO\ QHJDWLY�� RXWOLHU GXPPLHV� IL[HG LQGXVWU\ DQG WLPH HIIHFWV DUH QRW UHSRUWHG� 1$&( ��� ��� �� DQG ��

DUH RPLWWHG EHFDXVH RI GDWD TXDOLW\ EHFDXVH WKH PDMRULW\ RI REVHUYDWLRQV ZLWKLQ WKH ��GLJLW LQGXVWU\ OHYHO KDYH

EHHQ FODVVLILHG DV RXWOLHUV �DEVROXWH YDOXH RI VWXGHQWL]HG UHVLGXDOV DERYH ��� 6WDQGDUG HUURUV DUH +HWHURVNHGDVWLFLW\

UREXVW XVLQJ WKH :KLWH�SURFHGXUH �:KLWH� ������ � �� VLJQLILFDQW DW � SHUFHQW� � VLJQLILFDQW DW �� SHUFHQW�

/RJ FKDQJH LQ S
9
�7)3�HL/RJ FKDQJH LQ 7)3

Wkh hvwlpdwlrq uhvxowv lq Wdeoh 47 lqglfdwh wkdw rxwvrxuflqj h{huwv

d vljql�fdqw/ srvlwlyh/ whfkqrorjlfdoo| qhxwudo h�hfw rq WIS jurzwk5:1

Qrwh wkh Wruqtylvw0lqgh{ lpsolflwo| frqwurov iru fkdqjhv lq lqsxwv dqg

5:Zh dovr hvwlpdwhg �{hg h�hfwv uhjuhvvlrqv zlwkrxw dgglwlrqdo frqwuro yduldedohv

dv urexvw phgldq uhjuhvvlrqv lq rughu wr dvvhvv wkh vhqvlwlylw| ri rxu hvwlpdwhv1 Iru

erwk htxdwlrqv zh ghulyh frpsdudeoh uhvxowv1
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lq wkhlu lqwhqvlw| lq xvdjh +fkdqjh lq zhljkwv, dv d uhvxow ri fkdqjhv lq

whfkqrorj| lqgxfhg e| rxwvrxuflqj1 Vr vshfl�fdwlrq 5 lv phdvxulqj rqo|

ryhudoo fkdqjhv lq surgxfwlrq whfkqrorjlhv1 Wkh lqwhudfwlrq whupv vxj0

jhvw wkdw wkh srvlwlyh lpsdfw ri rxwvrxuflqj lv srvvleo| pruh surqrxqfhg

lq kljk0vnloohg oderu dqg fdslwdo0lqwhqvlyh lqgxvwulhv wkdq lq orz0vnloohg

oderu0lqwhqvlyh lqgxvwulhv1 Krzhyhu/ wkh sdudphwhuv frxog qrw eh hvwl0

pdwhg suhflvho| dqg vr lw lv lpsrvvleoh wr gudz �up frqfoxvlrqv rq wklv1

Lq dvvhvvlqj wkh lpsdfw ri rxwvrxuflqj/ zh dvn zkdw zrxog eh wkh h�hfw

rq WIS jurzwk/ li rxwvrxuflqj lv uhgxfhg wr lwv 4<<3 ohyho dqg frp0

sduh wkh gl�huhqfh lq wkh suhglfwlrq ri wkh hvwlpdwhg htxdwlrq1 Wdeoh 47

vkrzv wkdw rq dyhudjh 315 shufhqw ri wkh 31< shufhqw dyhudjh lqfuhdvh lq

WIS fdq eh dwwulexwhg wr rxwvrxuflqj1

815 Rxwvrxuflqj dqg wkh h�hfwv rq vnloo0vshfl�f hp0

sor|phqw

Wkh olwhudwxuh rq wkh oderu pdunhw h�hfwv ri lqfuhdvhg rshqqhvv +prvwo|

phdvxuhg hlwkhu lq whupv ri ryhudoo wudgh ru pxowlqdwlrqdo dfwlylwlhv/ ohvv

riwhq gluhfwo| lq whupv ri wudgh lq lqwhuphgldwhv/ l1h1 rxwvrxuflqj, wr d

odujh h{whqw irfxvvhv rq wkh h�hfwv rq zdjhv1 Wklv lv gulyhq e| wkh idfw

wkdw wudglwlrqdo wudgh prghov dvvxph ixoo idfwru pdunhw fohdulqj lq wkh

vhqvh wkdw wkhuh lv shuihfw lqwhu0vhfwrudo +qrw lqwhuqdwlrqdo, oderu pr0

elolw|/ zdjhv duh ixoo|  h{leoh dqg xqhpsor|phqw lv lpsrvvleoh1 Xqghu

vxfk flufxpvwdqfhv wkh Khfnvfkhu0Rkolq prgho ri wudgh doorzv iru d ydolg

dqdo|vlv ri wkh h�hfwv ri wudgh +dqg dovr pxowlqdwlrqdo dfwlylwlhv/ li wkh

prgho lv h{whqghg wr qrq0shuihfw pdunhw vwuxfwxuhv/ vhh Khospdq/ 4<;7

dqg 4<;8/ Khospdq 0 Nuxjpdq/ 4<;8/ Pdunxvhq 0 Yhqdeohv/ 4<<9/ 4<<;

dprqj rwkhuv, rq idfwru lqfrph h1j1 ri wkh kljk0vnloohg oderu uhodwlyh

wr wkh orz0vnloohg oderu1 Wklv w|sh ri dqdo|vlv zdv vhhq wr eh vxlwdeoh

iru lqwhjudwlrq surfhvvhv zklfk rffxu zlwkrxw odujh fkdqjhv ri idfwru

hpsor|phqw +iru lqvwdqfh dv lq wkh fdvh ri Qruwkhuq Dphulfdq lqwhjud0

wlrq zlwk wkh irxqgdwlrq ri QDIWD,1 Lq vxfk d fdvh lw lv vx!flhqw wr

frqfhqwudwh rq wkh h�hfwv ri idoolqj wudgh eduulhuv dqg rwkhu wudgh lp0

shglphqwv rq uhodwlyh idfwru uhzdugv1 Krzhyhu/ lw zdv phqwlrqhg vhyhudo

wlphv +Nuxjpdq/ 4<<8/ Zrrg/ 4<<;, wkdw iru frxqwulhv 0 xvxdoo| dvvrfl0

dwhg zlwk Hxursh 0 zklfk duh idflqj vrph irup ri zdjh uljlglwlhv wklv

pljkw eh lqfrpsohwh dq dqdo|vlv1 Lq wkdw fdvh rqh zrxog kdyh wr doorz

iru wkh srvvlelolw| ri d fkdqjh lq uhodwlyh idfwru hpsor|phqw +kljk0vnloohg

yhuvxv orz0vnloohg lq rxu fdvh,1 Uljlglwlhv ri uhodwlyh zdjhv ehwzhhq wkh

kljk0vnloohg zrunhuv dqg wkh orz0vnloohg zrunhuv lq Hxursh riwhq duh dvvr0

fldwhg zlwk suhihuhqfhv iru qrw wrr odujh zdjh gl�huhqwldov dqg xqlrql}hg

zdjh0vhwwlqj phfkdqlvpv zlwklq wkh uhvshfwlyh hfrqrplhv1

Wkh vw|ol}hg idfwv iru Dxvwuld jlyh vrph vxssruw wr d wkhruhwlfdo
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Iljxuh <= Rxwvrxuflqj dqg wkh h�hfwv rq uhodwlyh hpsor|phqw dqg zdjhv
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irxqgdwlrq zklfk lv edvhg rq wkh odwwhu dujxphqwv/ uhphpehu wkh vpdoo

ulvh ri uhodwlyh zdjhv dqg wkh odujh lqfuhdvh lq uhodwlyh hpsor|phqw ri

kljk0vnloohg zrunhuv dqg orz0vnloohg zrunhuv ryhu wkh odvw ghfdgh1

Lq wklv fkdswhu zh zloo vhdufk iru wkh h�hfwv ri iudjphqwdwlrq +rxw0

vrxuflqj, rq wkh uhodwlyh hpsor|phqw ri kljk0vnloohg0wr0orz0vnloohg oderu

e| Dxvwuldq lqgxvwulhv1 Lq rughu wr lvrodwh wklv h�hfw/ zh dovr kdyh wr

frqwuro iru fkdqjhv lq rwkhu yduldeohv zklfk zrxog jhqhudwh d vlplodu

lpsdfw rq wklv uhodwlrq1 Wkhuhiruh/ zh hvwlpdwh wkh h�hfw rq kljk0vnloohg

uhodwlyh wr orz0vnloohg hpsor|phqw lq d sduwlfxodu �w|slfdo� lqgxvwu| dy0

hudjlqj rxw lqgxvwu|0vshfl�f h�hfwv1 Wkh vshfl�fdwlrq lv edvhg rq wkh

zhoo0nqrzq oderu vxsso| dqg ghpdqg gldjudp +Iljxuh <, zklfk iru rxu

sxusrvh lv gudzq iru uhodwlyh hpsor|phqw1

Lqlwldoo|/ wkh hfrqrp| idfhv wkh uhodwlyh oderu ghpdqg fxuyh EM*u�(1

Dv xvxdo/ � ' �M*�u uhihuv wr wkh uhodwlyh zdjh udwh ri kljk0vnloohg dqg

orz0vnloohg oderu1 Zkdw duh wkh fdqglgdwhv iru d vkliw ri wkh ghslfwhg

uhodwlyh oderu ghpdqg fxuyhB Wkh olwhudwxuh surylghv xv zlwk d frxsoh

ri h{sodqdwlrqv=

41 Qrq0qhxwudo +orz0vnloohg oderu dxjphqwlqj, whfkqrorjlfdo fkdqjh

whqgv wr fkdqjh wkh lqsxw pl{ dqg vkliwv wkh uhodwlyh oderu ghpdqg

fxuyh rxwzdugv1
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51 Lqfuhdvhg h!flhqf| lq wkh surgxfwlrq surfhvv pljkw fkdqjh wkh

lqsxw idfwru pl{/ lqfuhdvh h{sruwv dqg suhvxpdeo| vkliw uhodwlyh

ghpdqg rxwzdugv1

61 Lqfuhdvhg frpshwlwlrq yld lpsruwv lq �qdo jrrgv pljkw uhgxfh uho0

dwlyh ghpdqg iru wkdw idfwru zklfk lv pruh h{whqvlyho| frqwdlqhg

lq lpsruwv uhvxowlqj lq hlwkhu dq lqzdug ru dq rxwzdug vkliw ri wkh

uhodwlyh oderu ghpdqg fxuyh +wklv uhpdlqv dq hpslulfdo txhvwlrq,1

71 Lqfuhdvhg frpshwlwlrq iurp iruhljq vxssolhuv ri lqwhuphgldwhv pljkw

+dw ohdvw uhodwlyho|, uhgxfh wkh ghpdqg iru wkdw idfwru zklfk lv

lqwhqvlyho| xvhg lq wkh surgxfwlrq ri lqwhuphgldwhv1 Khqfh/ rxw0

vrxuflqj lqwr orz0zdjh frxqwulhv zrxog suhvxpdeo| uhvxow lq dq

rxwzdug vkliw ri wkh uhodwlyh ghpdqg fxuyh1

Lq wkh fdvh ri rshqlqj0xs ri wkh Hdvw wkh gulylqj irufhv ehklqg du0

jxphqwv +5, 0 +7, frxog eh wkh ghfolqh lq wdul� dqg qrq0wdul� eduulhuv wr

wudgh/ lqfuhdvhg pxowlqdwlrqdo dfwlylwlhv/ hwf1

Ri frxuvh/ wkh h�hfw rq uhodwlyh hpsor|phqw EM*u� dqg zdjhv E�M*�u�

fuxfldoo| ghshqgv rq wkh vkdsh dqg vorsh ri wkh uhodwlyh oderu vxsso|

fxuyh1 Dv phqwlrqhg deryh/ wudglwlrqdo prghov ri wudgh dvvxph d yhu0

wlfdo +uhodwlyh, oderu vxsso| fxuyh zklfk lv gxh wr ixoo|  h{leoh uhodwlyh

zdjhv1 Khqfh/ dq| rxwzdug vkliw lq uhodwlyh oderu ghpdqg +h1j1 ehfdxvh

ri lqfuhdvhg rxwvrxuflqj, zrxog rqo| fdxvh dq lqfuhdvh lq wkh zdjhv iru

kljk0vnloohg uhodwlyh wr orz0vnloohg hpsor|hhv +iurp / wr /
W lq Iljxuh

<,/ ohdylqj uhodwlyh hpsor|phqw xqfkdqjhg +dw M*
111
u,1 Lq frqwudvw/ li

uhodwlyh zdjhv zhuh ixoo| uljlg wklv zrxog eh gxh wr dq lq�qlwho| hodvwlf

uhodwlyh oderu vxsso| fxuyh1 Wkhuhiruh/ dq| vkliw lq uhodwlyh oderu gh0

pdqg zrxog uhvxow lq d fkdqjh lq uhodwlyh hpsor|phqw +iurp M*
111
u wr

M*hu, ohdylqj uhodwlyh zdjhv xqfkdqjhg +dw /,1 Krzhyhu/ li wkhuh lv vrph
zdjh uljlglw| lq wkh hfrqrp|/ wkh qhz htxloleulxp diwhu dq h{rjhqrxv

rxwzdug vkliw ri uhodwlyh oderu ghpdqg zrxog wdnh sodfh vrphzkhuh eh0

wzhhq srlqw � +l1h1 }hur0hodvwlf uhodwlyh oderu vxsso|, dqg srlqw � +l1h1

lq�qlwho| hodvwlf uhodwlyh oderu vxsso|, lq wkh deryh Iljxuh1 Zh zrxog

wkhuhiruh h{shfw d ulvh lq erwk uhodwlyh hpsor|phqw dqg uhodwlyh zdjhv

lq idyru ri kljk0vnloohg hpsor|phqw1

Lq rughu wr lvrodwh wkh h�hfw ri rxwvrxuflqj rq uhodwlyh hpsor|phqw

ehwzhhq wkh kljk0vnloohg oderu dqg wkh orz0vnloohg oderu / zh kdyh wr frq0

wuro iru wkh h�hfwv ri wkh vhyhudo h{sodqdwru| yduldeohv zklfk duh fdsdeoh

wr vkliw uhodwlyh oderu ghpdqg1 Khqfh/ lqgxvwu|0vshfl�f rshqqhvv wr h{0

sruwv dqg wr lpsruwv/ dqg wkh fdslwdo0rxwsxw udwlr hqwhu wkh htxdwlrq1

Rq wkh rwkhu kdqg/ �{hg lqgxvwu| dqg wlph h�hfwv duh lqfoxghg lq rughu

wr frqwuro iru h{rjhqrxv qrq0qhxwudo whfkqrorjlfdo surjuhvv +uh hfwhg e|

;;



wlph h�hfwv, dqg wr eh deoh wr lqwhusuhw wkh frh!flhqwv �zlwklq� lqgxv0

wulhv1 Wklv ohdgv wr wkh iroorzlqj hfrqrphwulf vshfl�fdwlrq hvwlpdwhg

zlwk d sdqho ri wzr0gljlw lqgxvwulhv iru wkh shulrg 4<<3 wr 4<<;=

*?
M�|

u�|

' qf n *?
�M�|

�u�|

n *?f���| n *?�-���| n *?gt n *?��| +55,

n>� n b| n 0�|

zkhuh vxevfulsw � uhihuv wr lqgxvwu| dqg | wr wlph +|hduv,1 f�� lv

h{sruw rshqqhvv dqg �-�� lv lpsruw rshqqhvv +phdvxuhg lq whupv ri

jurvv surgxfwlrq,/ zkhuh wkh �-� lqglfdwhv wkdw wklv phdvxuh frqwdlqv

rqo| lpsruwv plqxv rxwvrxuflqj wr Hdvwhuq frxqwulhv1 gt lv wkh fdslwdo0

rxwsxw udwlr1 Ilqdoo|/ � lv rxu rxwvrxuflqj phdvxuh5; dqg >� dqg b| duh

jurxs0vshfl�f +lqgxvwu| dqg wlph, �{hg h�hfwv1

Ri frxuvh/ uhodwlyh zdjhv dqg uhodwlyh hpsor|phqw idfh dq hqgrjhqh0

lw| sureohp dqg wkh vdph krogv wuxh iru rxwvrxuflqj wr wkh Hdvw/ dv zh

suhvxph wkdw wklv lv surgxfwlrq zklfk lqwhqvlyho| xvhv orz0vnloohg oderu1

Zh wkhuhiruh lqvwuxphqw erwk yduldeohv +lq dq dowhuqdwlyh vshfl�fdwlrq

zh wuhdw rxwvrxuflqj dv h{rjhqrxv, wr rewdlq xqeldvhg dqg frqvlvwhqw

hvwlpdwlrq uhvxowv1 Zh �qg wudgh lpshglphqw phdvxuhv +dssolhg prvw

idyruhg qdwlrq wdul� udwhv/ A�/ dqg qrq0wdul� eduulhuv wr wudgh/ �A�,

dv zhoo dv xqlrq srzhu phdvxuhv +ghjuhh ri rujdql}dwlrq ri wudgh xqlrqv/

�-C/ phgldq �up vl}h/ �7U~./ dqg sulfh frvw pdujlqv/ ���, wr eh

dssursuldwh lqvwuxphqwv iurp d wkhruhwlfdo srlqw ri ylhz +vhh Hjjhu 0

Hjjhu/ 5333,1

5;Ri frxuvh/ iudjphqwdwlrq ri wkh ydoxh dgghg fkdlq lv wr vrph h{whqw dup*v ohqjwk

dqg wr vrph h{whqw lw lv ri dq lqwud0�up w|sh1 Lq wkh dqdo|vlv ri wkh h�hfwv rq

uhodwlyh hpsor|phqw zh gr qrw glvwlqjxlvk ehwzhhq wkh wzr dqg uhphpehu wkdw wudgh

vwdwlvwlfv gr qrw glvfulplqdwh ehwzhhq lqwud0�up dqg rwkhu wudgh1
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7DEOH ��� 6NLOO�6SHFLILF 5HODWLYH /DERU 'HPDQG DQG 2XWVRXUFLQJ

LQ $XVWULD ���� � ����

7ZR�6WDJH /HDVW 6TXDUHV (VWLPDWLRQ 5HVXOWV �'HSHQGHQW 9DULDEOH LV +LJK�6NLOOHG

5HODWLYH WR /RZ�6NLOOHG (PSOR\PHQW LQ +HDGV�

β 6WG� HUURU β 6WG� HUURU

'HSHQGHQW 9DULDEOH
��

5HODWLYH ZDJH UDWH �5:$*(� ����� ����� ����� �����

([SRUW RSHQQHVV �;23�
�� ���� ����� � ���� ����� �

,PSRUW RSHQQHVV �0523�
�� ����� ����� � ����� ����� �

&DSLWDO LQWHQVLW\ �.,� ����� ����� � ����� �����

2XWVRXUFLQJ �287� ���� ����� � ���� �����

&RQVWDQW ���� ����� � ���� ����� �

6WDWLVWLFV �1 ��� 7 ��
��

2EVHUYDWLRQV ��� ���

$GM� 5
� ���� ����

7LPH HIIHFWV� ) ��� ����
�� ���� ����

,QGXVWU\ HIIHFWV� ) ���� ����
�� ������ � ������ �

2XWOLHU (IIHFWV� )��� ����
�� � �

1RUPDO 'LVWULEXWLRQ ,� DGM� χ
�
��

�� ���� ����

1RUPDO 'LVWULEXWLRQ ,,
�� ���� ����

,QVWUXPHQW 5HOHYDQFH� 5
�
S �5:$*(�

��� ���� ����

,QVWUXPHQW 5HOHYDQFH� 5
�
S �287�

���
���� �

5(6(7� )��� ����
��� ���� � ���� �

�� 2XWVRXUFLQJ WR (DVWHUQ FRXQWULHV PHDVXUHG DV SHUFHQW RI LQWHUPHGLDWH LQSXWV� � �� 5HODWLYH ZDJHV DQG RXWVRXUFLQJ

DUH LQVWUXPHQWHG E\ XQLW ODERU FRVWV LQ (DVWHUQ FRXQWULHV �8/&267�� RUJDQL]DWLRQ GHJUHH RI WUDGH XQLRQV �25*��

SULFH FRVW PDUJLQ �3&0�� PHGLDQ ILUP VL]H �06,=(�� WUDGH EDUULHUV �7%�� QRQ�WDULII EDUULHU GXPP\ �17%'��

QRQ�WDULII EDUULHU LQWHUDFWLRQ WHUP �17%,�� � �� 2QO\ UHODWLYH ZDJHV DUH LQVWUXPHQWHG E\ RUJDQL]DWLRQ GHJUHH RI

WUDGH XQLRQV �25*�� SULFH FRVW PDUJLQ �3&0�� PHGLDQ ILUP VL]H �06,=(�� � �� $OO YDULDEOHV DUH LQ ORJV� 3DUDPHWHU

HVWLPDWHV IRU IL[HG WLPH DQG LQGXVWU\ HIIHFWV DV ZHOO DV IRU RXWOLHU GXPPLHV DUH QRW UHSRUWHG LQ RUGHU WR VDYH VSDFH� �

�� ([SRUWV �LPSRUWV� DV SHUFHQW RI LQGXVWU\ JURVV RXWSXW� � �� 'HJUHHV RI )UHHGRP LQ SDUHQWKHVHV� � �� )�WHVWV IRU

WHVWLQJ WKH UHVWULFWLRQ RI MRLQW ]HUR SDUDPHWHUV IRU WKH UHVSHFWLYH HIIHFWV �RXWOLHU GXPPLHV� IL[HG WLPH DQG LQGXVWU\

HIIHFWV�� � �� &RPELQHG 6NHZQHVV�.XUWRVLV WHVW IRU QRUPDOLW\� 5R\VWRQ ������� � �� 6KDSLUR�:LON : WHVW IRU QRUPDO

GDWD �5R\VWRQ ������ � ��� 3DUWLDO 5
�

GLDJQRVWLFV WHVWLQJ IRU LQVWUXPHQWDO UHOHYDQFH� 6KHD ������� � ��� 5DPVH\

5(6(7 WHVW XVLQJ SRZHUV RI WKH ILWWHG YDOXHV RI WKH GHSHQGHQW� � VLJQLILFDQW DW � SHUFHQW� � VLJQLILFDQW DW �� SHUFHQW�

6SHFLILFDWLRQ ,
����

6SHFLILFDWLRQ ,,
����

Wkh hfrqrphwulf hvwlpdwhv surylgh wkh iroorzlqj uhodwlyho| urexvw

uhvxowv=

� dq lqfuhdvh lq ryhudoo h{sruw rshqqhvv lqfuhdvhv uhodwlyh hpsor|0

phqw lq idyru ri kljk0vnloohg oderu>

� dq lqfuhdvh lq ryhudoo lpsruw rshqqhvv lqfuhdvhv uhodwlyh hpsor|0

phqw lq idyru ri orz0vnloohg oderu>

� dq lqfuhdvh lq rxwvrxuflqj lqfuhdvhv uhodwlyh hpsor|phqw lq idyru

ri kljk0vnloohg oderu1
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Wklv rq wkh rqh kdqg vxssruwv wkh vw|ol}hg idfw wkdw Dxvwuld vhhpv wr

dfw dv dq lpsruwhu ri uhodwlyho| vnloo0lqwhqvlyh jrrgv iurp deurdg1 Rq wkh

rwkhu kdqg/ lw lv dq h{sruwhu ri vnloo0lqwhqvlyh jrrgv lwvhoi1 Rxwvrxuflqj

zrunv lq wkh vdph gluhfwlrq dv zdv vxssruwhg e| rwkhu hpslulfdo frqwul0

exwlrqv +vhh h1j1 Dqghuwrq 0 Euhqwrq/ 4<<< dqg wkh ryhuylhz lq fkdswhu

6,1 Krzhyhu/ wklv kdv qrwklqj wr vd| derxw wkh lpsdfw ri rxwvrxuflqj

rq ryhudoo hpsor|phqw zklfk 0 dv phqwlrqhg deryh 0 ghshqgv rq jhqhudo

htxloleulxp h�hfwv1 Exw lw fdq khos wr xqghuslq wkh uroh ri oderu pdu0

nhw srolf| lq wkh surfhvv ri lqfuhdvlqj lqwhjudwlrq1 Lq vr idu dv Hdvwhuq

hqodujhphqw zrxog eh uhodwhg wr rxwvrxuflqj +yld wkh uhgxfwlrq ri wudgh

lpshglphqwv dqg gl�huhqfhv ehwzhhq vwdqgdugv/ hwf1, rqh zrxog h{shfw

d fhwhulv sdulexv ghfuhdvh lq wkh uhodwlyh ghpdqg iru orz0vnloohg oderu1

Wklv zrxog fodlp iru dffrpsdq|lqj oderu pdunhw srolflhv +h1j1 �qdqfldo

vxssruw iru wudlqlqj dqg hgxfdwlrq surjudpv/ hwf1, lq rughu wr plqlpl}h

zhoiduh orvvhv iru wkh uhvshfwlyh shrsoh lq wkh dgmxvwphqw surfhvv1

816 Lqgxfhg pdqgdwhg zdjh fkdqjhv

Lq wklv fkdswhu zh dqdo|}h wkh lpsdfw ri rxwvrxuflqj wr wkh Hdvw rq wkh

oderu pdunhw iurp dqrwkhu dqjoh1 Zh dvn/ krz rxwvrxuflqj wr wkh Hdvw0

huq frxqwulhv zrxog d�hfw uhodwlyh zdjhv ri kljk0vnloohg dqg orz0vnloohg

oderu lq d k|srwkhwlfdo zruog ri ixoo|  h{leoh zdjhv dqg qr xqhpsor|0

phqw1 Lq wkh oljkw ri vshfl�f oderu pdunhw ghyhorsphqwv lq Dxvwuld

+yluwxdoo| qr lqfuhdvh lq uhodwlyh zdjhv ri kljk0vnloohg zrunhuv/ exw d uho0

dwlyho| odujh ulvh lq uhodwlyh hpsor|phqw, rqh frxog wkhq dvn/ wr zkdw

h{whqw srvvleoh qhjdwlyh suhvvxuhv iurp rxwvrxuflqj wr wkh Hdvw rq zdjhv

ri kljk0vnloohg dqg orz0vnloohg oderu duh devruehg lq wkh irup ri hpsor|0

phqw orvvhv gxh wr wkh lq h{lelolw| ri zdjhv1

Pdqgdwhg idfwru sulfh uhjuhvvlrqv/ zklfk duh vrphwlphv dovr uhihuuhg

wr dv �sulfh vwxglhv� kdyh ehhq zlgho| xvhg lq wkh hpslulfdo wudgh dqg

zdjhv olwhudwxuh wr vwxg| wkh lpsdfw ri wudgh frpshwlwlrq iurp orz0zdjh

frxqwulhv lq jhqhudo5< dqg rxwvrxuflqj wr orz0zdjh frxqwulhv lq vshfl�f

+Ihhqvwud 0 Kdqvrq/ 4<<<,/ rq wkh kljk0vnloohg0wr0orz0vnloohg zdjh jds1

Wkh wkhruhwlfdo iudphzrun iru wkhvh vwxglhv lv wkh surgxfwlrq vlgh ri

wkh vwdqgdug/ shuihfwo| frpshwlwlyh Khfnvfkhu0Rkolq wudgh wkhru| prgho

dqg wkh Vwroshu0Vdpxhovrq olqn ehwzhhq surgxfw sulfhv dqg idfwru sulfhv/

zklfk zdv uhylhzhg lq fkdswhu 6 ri wklv vwxg|1 Lq dsso|lqj wkh pdqgdwhg

zdjh uhjuhvvlrq iudphzrun wr hvwlpdwh wkh h�hfwv ri Dxvwuldq rxwvrxuf0

lqj wr Hdvwhuq frxqwulhv rq idfwru sulfhv/ zh dgrsw wkh wzr0vwdjh hvwlpd0

wlrq surfhgxuh dv sursrvhg e| Ihhqvwud 0 Kdqvrq +4<<:/ 4<<<,631 Wkxv/

lq d �uvw vwhs zh ghfrpsrvh sulfh dqg surgxfwlylw| fkdqjhv lqwr sruwlrqv

5<Iru dq ryhuylhz vhh Vodxjkwhu +4<<<, dqg Kxehu 0 Zroipd|u0Vfkqlw}hu +5333,1
63Vhh fkdswhu 615 dqg wkh dsshqgl{ iru ixuwkhu ghwdlov1
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dwwulexwdeoh wr vwuxfwxudo yduldeohv dffruglqj wr =

{*? RT�| n{A8��| n e�| ' �J n ����| n �2��|(��}�3r&�,,e_ +56,

n����|(S@R�|@, n �ej�| n >� n D | n 0�|

zklfk uhjuhvvhv wkh fkdqjh lq lqgxvwu| ydoxh dgghg sulfh +RT , dqg

wrwdo idfwru surgxfwlylw| +WIS, fruuhfwhg iru lqwhu0lqgxvwu| zdjh gl�hu0

hqwldov +e, rq rxwvrxuflqj wr wkh Hdvw +�,/ lqwhudfwlrq whupv ri rxwvrxuf0

lqj wr wkh Hdvw zlwk gxpplhv iru kljk0vnloohg oderu0lqwhqvlyh lqgxvwulhv

+�(��}�3r&�,,e_� dqg fdslwdo0lqwhqvlyh lqgxvwulhv +�(S@R�|@,, dqg d ydul0

deoh j frpsulvlqj wkh U)G0wr0rxwsxw udwlr dv zhoo dv ryhudoo h{sruw

dqg lpsruw rshqqhvv zlwk uhvshfw wr Hdvwhuq frxqwulhv dv dgglwlrqdo

frqwuro yduldeohv1 >� dqg �| duh lqgxvwu| dqg wlph vshfl�f �{hg hi0

ihfwv1 Vxevfulsw � uhihuv wr lqgxvwu| dqg | wr wlph +|hduv, h�hfwv dqg

{ lqglfdwhv �uvw gl�huhqfhv1 Wkh odvw whup rq wkh ohiw kdqg vlgh Ee�|�

fruuhfwv iru lqwhu0lqgxvwu| zdjh gl�huhqwldov dqg lv gh�qhg dv e�| '
�

2
E��c|3� n �|��

�E{ *?�|� � {*?/|� zkhuh �|� lv wkh yhfwru ri frvw vkduhv

ri sulpdu| lqsxwv/ {*?�|� duh lqgxvwu|0vshfl�f idfwru sulfh fkdqjhv dqg

{*?/| wkh dyhudjh idfwru sulfh fkdqjh dfurvv lqgxvwulhv1 Qrwh wkdw wkh

uljkw kdqg vlgh ri htxdwlrq 56 lv lghqwlfdo wr wkdw rqh lq htxdwlrq 54 h{0

sodlqlqj wrwdo idfwru surgxfwlylw|1 Vhh wkh dsshqgl{ iru dq h{dfw ghulyd0

wlrq ri uhjuhvvlrq htxdwlrq 561 Dq lpsruwdqw srlqw lv wkdw rxwvrxuflqj

ehvlghv lq xhqflqj wrwdo idfwru surgxfwlylw| dqg wkhuhe| lqgluhfwo| lq0

 xhqflqj wkh surgxfw sulfh/ kdv d gluhfw ihhgedfn rq surgxfw sulfhv

wkurxjk lwv idfwru eldv1 Vr wkh frh!flhqw rq rxwvrxuflqj uhvxowlqj iurp

wkh �uvw uhjuhvvlrq lqfoxghv d frpsrqhqw phdvxulqj wkh gluhfw h�hfw ri

rxwvrxuflqj rq surgxfwlylw|/ d vhfrqg rqh phdvxulqj krz pxfk ri wkdw

surgxfwlylw| lq xhqfh lv sdvvhg wkurxjk wr sulfhv/ dqg d wklug frpsr0

qhqw phdvxulqj wkh gluhfw lpsdfw ri rxwvrxuflqj rq sulfhv +vhh dsshqgl{

dqg Ihhqvwud 0 Kdqvrq/ 4<<:/ 4<<<,641

Wkh fruuhvsrqglqj hvwlpdwlrq uhvxowv duh uhsruwhg lq wkh wklug dqg

irxuwk froxpq ri Wdeoh 47 deryh1 Rxu uhvxowv duh frqvlvwhqw zlwk wkdw

ri WIS jurzwk lqglfdwlqj d surqrxqfhg srvlwlyh dqg qhxwudo lpsdfw

ri rxwvrxuflqj rq frpelqhg WIS dqg lqgxvwu| sulfh fkdqjhv1 Gluhfwo|

hvwlpdwlqj wkh sdvv0wkurxjk frh!flhqw ri WIS jurzwk rq sulfh fkdqjhv

+qrw uhsruwhg, vkrzv wkdw wkh gluhfw h�hfwv ri rxwvrxuflqj rq ydoxh dgghg

sulfhv duh vpdoo1 Lqvwhdg/ wkh pdmru lpsdfw frphv iurp wkh lqgluhfw h�hfw

yld surgxfwlylw| jurzwk1

64Qrwh wkdw xqghu wkh dvvxpswlrq ri h{rjhqrxv sulfhv wkh sdvv0wkurxjk frh!flhqw/

dv zhoo dv wkh gluhfw lpsdfw ri rxwvrxuflqj gxh wr wkh idfwru eldv ri rxwvrxuflqj zrxog

erwk eh }hur1
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Dv d vhfrqg vwdjh zh lvrodwh wkh lpsdfw ri rxwvrxuflqj wr wkh Hdvw

rq sulfh dqg surgxfwlylw| fkdqjhv +dovr uhsruwhg lq froxpq 6 ri Wdeoh

47,1 Wkdw lv/ zh fdofxodwh wkh gl�huhqfh ehwzhhq wkh ryhudoo suhglfwlrq

ri htxdwlrq 56 dqg wkh suhglfwlrq iru d k|srwkhwlfdo vlwxdwlrq zkhuh rxw0

vrxuflqj lv frqvwudlqhg wr lwv 4<<3 ydoxh rwkhu ghwhuplqdqwv ehlqj frq0

vwdqw1 Zh ghqrwh wklv e| +{*? R
Tc�

�| n{*?A8��
�| �{e��|,1 Wkh suhglfwlrq

iru ryhudoo jurzwk lv 516 shufhqw iru wkh w|slfdo lqgxvwu| rxw ri zklfk 315

shufhqw +derxw rqh whqwk ri wklv ryhudoo fkdqjh, duh dwwulexwdeoh wr wkh

rxwvrxuflqj h�hfw1 Wdnlqj wkhvh uhvxowv dv d ohiw kdqg vlgh yduldeoh/

zh uhjuhvv wklv ghfrpsrvhg sulfh dqg surgxfwlylw| fkdqjh dulvlqj iurp

rxwvrxuflqj rq wkh sulpdu| idfwru frvw vkduhv lq rughu wr hvwlpdwh wkh

pdqgdwhg fkdqjhv lq idfwru sulfhv frqvlvwhqw zlwk rxwvrxuflqj dorqh1

Wklv uhjuhvvlrq lv vshfl�hg dv iroorzv=

{*? RTc��| n{A8��
�| �{e��| ' /

�
Srn )� n �| n 1�| +57,

zkhuh Sr ghqrwhv frvw vkduhv iru orz0vnloohg dqg kljk0vnloohg oderu

dqg fdslwdo1 )� dqg �| fdswxuh jurxs0vshfl�f +lqgxvwu| dqg wlph, �{hg

h�hfwv1 Wkh yhfwru ri frh!flhqwv/ // rewdlqhg iurp wklv uhjuhvvlrq uhsuh0

vhqwv wkh fkdqjh lq sulpdu| idfwru sulfhv wkdw duh h{sodlqhg +pdqgdwhg,

e| rxwvrxuflqj wr wkh Hdvw1 Wkdw lv/ wkh zdjh fkdqjhv fdxvhg e| d

fkdqjh lq rxwvrxuflqj wr wkh Hdvw +lq rxu fdvh wr wkh ydoxh ri 4<<3,

zklfk vkrxog eh revhuyhg li idfwru pdunhwv zhuh shuihfw +qr xqhpsor|0

phqw dqg wkh KR0prgho krogv,1 Dowkrxjk wkh uhjuhvvlrq gldjqrvwlfv

lqglfdwh vrph vshfl�fdwlrq sureohpv +srvvleo| dulvlqj iurp hqgrjhqh0

lw|, dqg wkh hvwlpdwhv wkxv vkrxog eh lqwhusuhwhg zlwk fduh/ zh ghulyh

vx!flhqwo| urexvw uhvxowv zklfk duh frqvlvwhqw zlwk wkh k|srwkhvhv1 Lq

dffrugdqfh zlwk Ihhqvwud 0 Kdqvrq +4<<:/ 4<<<,/ pdqgdwhg idfwru sulfh

fkdqjhv duh vljql�fdqwo| qhjdwlyh iru orz0vnloohg zrunhuv dqg sk|vlfdo

fdslwdo dqg srvlwlyh 0 dv h{shfwhg 0 iru kljk0vnloohg zrunhuv1 Krzhyhu/

wkh h�hfw rq wkh odwwhu lv ohvv urexvw dqg srvvleo| ryhuhvwlpdwhg dv wkh

phgldq uhjuhvvlrq lq Wdeoh 49 lqglfdwhv1

<6



7DEOH ��� 3RROHG 0DQGDWHG :DJH 5HJUHVVLRQV

β W�YDOXH β W�YDOXH
��

:DJHV RI ORZ�VNLOOHG ZRUNHUV
��

����� ����
�

����� ����
�

:DJHV RI KLJK�VNLOOHG ZRUNHUV
��

���� ���
�

���� ���

5HQWDO UDWH RI FDSLWDO
��

����� ����
�

����� ����
�

6WDWLVWLFV

1 ��� 7 �

5
�

���� �

3VHXGR�5
�

� ����

σ ���� �

5HVHW�7HVW� )�WHVW �����
�

��� ��� �

+HWHURVNHGDVWLFLW\� χ
�

����� ��� �

1RUPDOLW\� χ
�

�����
�

��� �

)�WHVWV

7LPH GXPPLHV ����
�

��� ���� ����
�

��� ����

,QGXVWU\ GXPPLHV �����
�

���� ���� �����
�

���� ����

1RWH� 2XWOLHU GXPPLHV� IL[HG LQGXVWU\ DQG WLPH HIIHFWV DUH QRW UHSRUWHG� 6WDQGDUG HUURUV +HWHURVNHGDVWLFLW\
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Frpsduhg wr wkh dfwxdo pryhphqw ri kljk0vnloohg dqg orz0vnloohg

zdjhv lq Dxvwuld wkhvh uhvxowv jlyh vrph lqglfdwlrq wkdw wkh h{lvwlqj

zdjh  h{lelolw| kdv ehhq lqvx!flhqw wr suhyhqw vrph hpsor|phqw orvvhv

wkdw zhuh gxh wr rxwvrxuflqj wr wkh Hdvw1 Wr d fhuwdlq h{whqw zdjh

srolflhv dlplqj dw pruh htxdolw| vhhp wr kdyh zruvhqhg wkh hpsor|phqw

survshfwv hvshfldoo| iru orz0vnloohg oderu frqvlvwhqw zlwk rxu �qglqjv lq

fdofxodwlrqv rq uhodwlyh oderu ghpdqg1
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9 Frqfoxvlrqv dqg srolf| lpsolfdwlrqv

Vlqfh wkh rshqlqj0xs ri wkh Hdvw dw wkh ehjlqqlqj ri wkh qlqhwlhv/ Dxvwuld

zlwqhvvhg d pdvvlyh uhrulhqwdwlrq ri wudgh dqg d vxevwdqwldo lqfuhdvh ri

IGL wr wkh qhljkerulqj wudqvlwlrq frxqwulhv1 Lq wkdw surfhvv/ vshfldol}d0

wlrq kdv ghyhorshg eh|rqg wkh frqyhqwlrqdo lqwhu0lqgxvwu| wudgh lq hqg

surgxfwv e| vsolwwlqj xs wkh ydoxh dgghg fkdlq dqg rxwvrxuflqj sduw ri

wkh surgxfwlrq olqhv1 Lqwhuqdwlrqdo iudjphqwdwlrq ri surgxfwlrq rffxuv

erwk yld lqfuhdvhg lpsruwv ri lqwhuphgldwhv dqg yld vxevlgldulhv zklfk

h{sruw lqwhuphgldwhv edfn wr wkh Dxvwuldq khdgtxduwhuv +ru dvvhpeoh wkh

surgxfw iru gluhfw h{sruwv wr wklug frxqwulhv/ pdlqo| wkh HX0pdunhw,1

Wkh Idoo ri wkh Lurq Fxuwdlq zdv dffrpsdqlhg zlwk d pdundeoh uh0

gxfwlrq lq wudqvsruwdwlrq frvwv iru Dxvwuldq wudgh zlwk wkh Hdvwhuq

hfrqrplhv1 Dgglwlrqdoo|/ lw zdv iroorzhg e| d vxevwdqwldo ghfuhdvh lq

frppxqlfdwlrq dqg qhwzrunlqj frvwv1 Wkh frpsoh{ v|vwhp ri wkh uxohv

ri ruljlq lq wkh Hxurshdq Xqlrq xqwlo wkh hduo| qlqhwlhv kdv dovr sod|hg

dq lpsruwdqw uroh dqg ohg wr lqh!flhqw vrxuflqj ri lqsxwv dqg hvsh0

fldoo| lqwhuphgldwh jrrgv1 Wkh surjuhvv wrzdugv vlpsohu sdq0Hxurshdq

uxohv dqg wkh surfhvv ri Hdvwhuq Hxurshdq hqodujhphqw duh h{shfwhg wr

lqfuhdvh wkh lpsruwdqfh ri iudjphqdwlrq ixuwkhu dqg rshq xs qhz sr0

whqwldov ri vshfldol}dwlrq1 Erwk ghyhorsphqwv prwlydwh �upv wr vsolw xs

wkhlu surgxfwlrq olqhv dqg rxwvrxufh pdlqo| wkh oderu0lqwhqvlyh surgxf0

wlrq vwdjhv 0 dffruglqj wr wkh frpsdudwlyh dgydqwdjhv 0 wr wkh orz0zdjh

Hdvwhuq frxqwulhv1

Wklv vwxg| dlpv wr dvvhvv wkh h�hfwv ri rxwvrxuflqj lq Dxvwuldq pdq0

xidfwxulqj wr wkh Hdvw rq surgxfwlylw|/ uhodwlyh ghpdqg iru hpsor|phqw

dqg zdjhv ri kljk0vnloohg dqg orz0vnloohg oderu1 Lq wkh txdolwdwlyh gl0

phqvlrq/ juhdw hpskdvlv lv sodfhg rq wkh lq0ghswk wkhruhwlfdo wuhdwphqw

ri iudjphqwdwlrq/ zklfk vhhpv wr eh d qhz skhqrphqrq ri joredol}d0

wlrq zklfk lv qrw hdvlo| judvshg zlwk hvwdeolvkhg sdwwhuqv ri wkrxjkw

dqg lqwhusuhwdwlrq1 Wkh wkhru| vhfwlrq ri wkh vwxg| zdqwv wr ghyhors d

jhqhudo xqghuvwdqglqj ri wkh srolf| fkdoohqjhv hphujlqj irup wkh ghhs0

hqlqj Hdvw0Zhvw lqwhjudwlrq dqg kljkoljkw d zhoo0edodqfhg ylhz ri wkh

uhodydqw wudgh0r�v dqg srolf| rswlrqv1 Lq eurdg whupv/ prghov dorqj wkh

olqhv ri wudglwlrqdo wudgh wkhru| vxjjhvw wkh iroorzlqj jhqhudo txdolwdwlyh

�qglqjv=

� Wkh lqwhuqdwlrqdo iudjphqwdwlrq ri surgxfwlrq dqg rxwvrxuflqj lv

frpprqo| dvvrfldwhg zlwk wkh orvv ri mrev lq wkh grphvwlf +kljk0

zdjh, frxqwu| dqg wkhlu wudqvihu wr orz0zdjh frxqwulhv1 Frqwudu|

wr wklv shufhswlrq/ hfrqrplf wkhru| hpskdvl}hv wkdw xqghu frq0

glwlrqv ri zhoo0ixqfwlrqlqj pdunhwv zlwkrxw glvwruwlrqv wkh lqwhu0

qdwlrqdo iudjphqwdwlrq ri surgxfwlrq jhqhudwhv qhz srwhqwldov ri
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vshfldol}dwlrq zklfk lqfuhdvh ryhudoo zhoiduh ri erwk wkh rxwvrxuf0

lqj dqg wkh uhfhlylqj frxqwu|/ dw ohdvw lq wkh orqjhu uxq1 Zkloh

wkhuh h{lvwv d ydulhw| ri irupv ri rujdql}lqj wkh lqwhuqdwlrqdo iudj0

phqwdwlrq ri surgxfwlrq +dup*v ohqjwk e| lqfuhdvhg wudgh lq lqwhu0

phgldwhv/ IGL/ hwf1,/ wkh ryhudoo srvlwlyh h�hfw grhv qrw ghshqg rq

wkh vshfl�f irup ri rxwvrxuflqj1

� Dw wkh lqglylgxdo �up ohyho/ rxwvrxuflqj r�huv surgxfwlylw| jdlqv1

Dw wkh lqgxvwu| ohyho/ rxwvrxuflqj jhqhudwhv d surfhvv ri uhvwuxfwxu0

lqj dqg lq wklv zd| dovr ohdgv wr djjuhjdwh surgxfwlylw| jdlqv1 Gr0

phvwlf uhvrxufhv duh vhw iuhh wkurxjk wkh rxwvrxuflqj ri vrph sur0

gxfwlrq surfhvvhv/ dqg duh uhghsor|hg lq rwkhu lqgxvwulhv2surgxfwlrq

surfhvvhv pruh h!flhqwo|1 Lq jhqhudo/ wkh ryhudoo srvlwlyh zhoiduh

h�hfw lv wkh kljkhu wkh hdvlhu +idvwhu, wklv uhdoorfdwlrq ri uhvrxufhv

lv dffrpsolvkhg1 Srolf| fkdoohqjh lv wr idflolwdwh dqg wr irvwhu wklv

surfhvv ri vwuxfwxudo fkdqjh1

� Uhjdugohvv wkh ryhudoo ehqh�w/ wkh uhvwuxfwxulqj fdxvhg e| rxw0

vrxuflqj lqgxfhv srwhqwldoo| wurxeohvrph lqwhuqdo uhglvwulexwlrq

h�hfwv zklfk sulpdulo| zrun wkurxjk fkdqjhv lq uhodwlyh idfwru

uhzdugv1 Vlqfh prvwo| orz0vnloohg oderu0lqwhqvlyh surgxfwlrq olqhv

duh rxwvrxufhg wr orz0zdjh frxqwulhv/ wkh uhodwlyh idfwru uhzdugv

duh prvw olnho| wr fkdqjh lq idyru ri kljk0vnloohg oderu1 Wkhvh glv0

wulexwlrqdo h�hfwv duh kljkoljkwhg lq qhduo| doo wkhruhwlfdo prghov

ri lqwhuqdwlrqdo iudjphqdwlrq1 Krzhyhu/ lw lv dujxhg wkdw wkh uho0

dwlyh zlqqhuv duh sulqflsdoo| deoh wr frpshqvdwh wkh orrvhuv +h1j1

e| d vxlwdeoh vfkhph ri lqfrph uhglvwulexwlrq,1

Dv douhdg| phqwlrqhg/ wkh wkhruhwlfdo prghov ri iudjphqwdwlrq wdnh

d orqj0uxq ylhz dqg dvvxph frpshwlwlyh oderu pdunhwv +l1h1 ixoo hp0

sor|phqw,1 Khqfh/ wkh| duh rqo| xvhixo wr dqdo|}h wkh orqj0uxq h�hfwv

rq wkh vwuxfwxuh ri surgxfwlrq dqg wudgh dv zhoo dv rq uhodwlyh idfwru

uhzdugv1 Lq wkh vkruw0uxq dqg xqghu wkh pruh uhdolvwlf dvvxpswlrq ri

vrph zdjh uljlglwlhv/ zh kdyh wr h{shfw wkdw wkh lqfuhdvhg rxwvrxuflqj

pd| whpsrudulo| h{huw h�hfwv rq uhodwlyh hpsor|phqw ri zrunhuv zlwk

gl�huhqw vnloo0ohyhov dv zhoo +djdlq lq idyru ri wkh kljk0vnloohg,1

Wkhru| grhv qrw doorz dq xqdpeljrxv ghwhuplqdwlrq ri wkh wkh glv0

wulexwlrqdo h�hfwv ri rxwvrxuflqj/ exw lw uhpdlqv dq hpslulfdo txhvwlrq

zlwk d wkhru| jxlghg orrn dw wkh gdwd1 Dgglwlrqdoo|/ wkh djjuhjdwh jdlqv

duh qrw hdv| wr hvwlpdwh1 Krzhyhu/ wkh sxusrvh ri wkh suhvhqw vwxg| lv wr

xqghuwdnh �uvw vwhsv lq wklv gluhfwlrq dqg surylgh d fduhixo dqg lq0ghswk

lqyhvwljdwlrq lqwr wkh hpslulfv ri lqwhuqdwlrqdo iudjphqwdwlrq lq wkh fdvh

ri Dxvwuld1 Zh iroorz wkh dssurdfk ri Ihhqvwud 0 Kdqvrq +4<<9/ 4<<<,/
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iru zklfk hpslulfdo uhvxowv duh rqo| dydlodeoh iru d ihz frxqwulhv vr idu1

Khuh/ zh hvwlpdwh wkh lpsdfw ri rxwvrxuflqj wr wkh Hdvw rq surgxfwlylw|

dqg +pdqgdwhg, zdjhv lq Dxvwuldq pdqxidfwxulqj1 Pruhryhu/ zh orrn dw

wkh lpsdfw rq uhodwlyh hpsor|phqw ri kljk0vnloohg dqg orz0vnloohg oderu1

Dxvwuldq pdqxidfwxulqj h{shulhqfhg d pdunhg lqfuhdvh lq erwk h{0

sruw dqg lpsruw jurzwk gxulqj wkh qlqhwlhv1 Lw vljql�fdqwo| vxusdvvhg

wkdw ri jurvv surgxfwlrq dqg lq wklv zd| hqkdqfhg rshqqhvv wr wudgh lq

Dxvwuldq pdqxidfwxulqj1 Wklv skhqrphqrq zdv hyhq pruh surqrxqfhg

iru hfrqrplf uhodwlrqv zlwk wkh Hdvwhuq frxqwulhv wkdq zlwk wkh uhvw ri

wkh zruog1

Lw vkrxog eh phqwlrqhg wkdw wkh skhqrphqrq ri rxwvrxuflqj lv udwkhu

gl!fxow wr phdvxuh hpsulfdoo| dqg wkhuh h{lvwv d ydulhw| ri frqfhswv lq

xvh1 Zh phdvxuh rxwvrxuflqj e| d qduurz lqglfdwru edvhg rq wkh Dxv0

wuldq Lqsxw0Rxwsxw wdeoh/ zklfk lqglfdwhv wkh ydoxh ri lqwhuphgldwh lp0

sruwv wkdw hdfk pdqxidfwxulqj lqgxvwu| sxufkdvhv iurp wkh vdph iruhljq

lqgxvwu| Wklv phdvxuh ri rxwvrxuflqj uhyhdov wkh iroorzlqj vw|ol}hg idfwv

iru wkh fdvh ri Dxvwuld=

� Lq wkh txdqwlwdwlyh glphqvlrq hpslulfdo hylghqfh lqglfdwhv wkdw

Dxvwuldq rshqqhvv lq wkh pdqxidfwxulqj vhfwru ylv0ã0ylv wkh Hdvw

lqfuhdvhg vxevwdqwldoo| pruh wkdq ylv0ã0ylv wkh uhvw ri wkh zruog

+lqfoxglqj wkh HX0phpehu frxqwulhv,1 Wkh vkduh ri wkh Hdvwhuq

frxqwulhv lq ryhudoo pdqxidfwxulqj lpsruwv lqfuhdvhg e| 91; shufhqw

s1d1/ wkdw ri h{sruwv e| derxw 917 shufhqw s1d1 rq dyhudjh ehwzhhq

4<<3 dqg 4<<;1 Rxwvrxuflqj iurp wkh Hdvw dqg IGL dfwlylwlhv 0

dowkrxjk orz lq ohyhov 0 kdyh ehhq udwkhu g|qdplf irufhv vlqfh wkh

Idoo ri wkh Lurq Fxuwdlq dqg kdyh ehhq lpsruwdqw hqrxjk wr h{klelw

dq lpsdfw rq wkh Dxvwuldq hfrqrp|1 Ehwzhhq 4<<3 dqg 4<<; zh

revhuyh dq lqfuhdvh lq rxwvrxuflqj wr wkh Hdvw lq whupv ri Dxvwuldq

jurvv surgxfwlrq e| 431: shufhqw s1d1 Rxwvrxuflqj dfwlylwlhv/ olnh

IGL dfwlylwlhv/ ghyhorshg idu pruh g|qdplf wkdq wudgh lq �qdo

jrrgv1

� Wkh revhuyhg lqfuhdvh lq rxwvrxuflqj wr wkh Hdvw lv pdlqo| gxh wr

d vxevwlwxwlrq ehwzhhq iruphuo| grphvwlfdoo| vrxufhg lqsxwv dqg

lqwhuqdwlrqdo +qrq0Hdvw, sxufkdvhg lqsxwv/ udwkhu wkdq lqfuhdvhg

iudjphqwdwlrq shu vh1 Vxevwlwxwlrq dzd| iurp grphvwlf lqsxwv

wr iruhljq lqsxwv lv prvw surqrxqfhg iru irrg surgxfwv/ dssduho/

ohdwkhu/ zrrg/ sxos dqg sdshu/ fkhplfdov dqg wkh frppxqlfdwlrq

htxlsphqw lqgxvwu|1 Wrwdo pdwhuldov dv d vkduh ri jurvv rxwsxw lq0

fuhdvhg rqo| lq vrph lqgxvwulhv +h1j1 edvlf phwdov/ r!fh pdfklqhu|

dqg frpsxwhuv,1
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� Wkh frpsdulvrq ryhu wlph vkrzv d vwdeoh sdwwhuq dfurvv lqgxv0

wulhv iru wrwdo lqwhuqdwlrqdo rxwvrxuflqj/ wkdw lv/ wkh lqgxvwulhv wkdw

kdg d uhodwlyho| kljk lpsruwhg lqwhuphgldwhv vkduh lq 4<<3 zhuh

vwloo wkh prvw lpsruwdqw rxwvrxufhuv e| 4<<;1 Lq frqwudvw/ wkh lq0

gxvwu| vwuxfwxuh ri rxwvrxuflqj wr wkh Hdvw fkdqjhg vljql�fdqwo|

ryhu wkh shulrg ehfrplqj pruh vlplodu wr Dxvwuldq vrxuflqj iurp

rwkhu frxqwulhv1 Orrnlqj dw wkh fruuhodwlrqv zlwk grphvwlf dfwlyl0

wlhv prwlydwhv rxu hpslulfdo dqdo|vlv zklfk vkrzv wkdw rxwvrxuflqj

wr Hdvwhuq frxqwulhv lv uhodwhg wr fkdqjhv lq wkh yroxph dqg vwuxf0

wxuh ri hpsor|phqw lq Dxvwuldq pdqxidfwxulqj1 Dw wkh ghvfulswlyh

ohyho/ wkhuh vhhpv wr eh doprvw qr uhodwlrq wr uhodwlyh idfwru sulfhv1

Wkh hfrqrphwulf dqdo|vlv xvlqj d vpdoo sdqho ri lqgxvwulhv ryhu wkh

shulrg 4<<3 wr 4<<; ghulyhv wkuhh pdlq uhvxowv frqfhuqlqj wkh zlwklq

lqgxvwu| h�hfwv ri rxwvrxuflqj651

� Rxwvrxuflqj wr wkh Hdvw vljql�fdqwo| lpsuryhv grphvwlf jurzwk

lq wrwdo idfwru surgxfwlylw| +srvvleo| pruh surqrxqfhg lq kljk0

vnloohg oderu0lqwhqvlyh dqg fdslwdo0lqwhqvlyh lqgxvwulhv, dqg irvwhuv

wkh frpshwlwlyhqhvv ri Dxvwuldq pdqxidfwxulqj �upv1

� Lw vljql�fdqwo| lqfuhdvhv grphvwlf hpsor|phqw ri kljk0vnloohg oderu

uhodwlyh wr orz0vnloohg oderu1

� Hvwlpdwhv ri wkh pdqgdwhg zdjh uhjuhvvlrqv ohdg wr wkh frqfoxvlrq

wkdw lq wkh suhvhqfh ri shuihfw idfwru pdunhwv zdjhv zrxog eh orzhu

iru wkh orz0vnloohg zrunhuv dqg kljkhu iru wkh kljk0vnloohg zrunhuv

lq uhvsrqvh wr rxwvrxuflqj1 Dv zdjhv duh qrw ixoo|  h{leoh rqh

zrxog h{shfw wr revhuyh erwk +ohvv surqrxqfhg dv frpsduhg wr wkh

frpshwlwlyh oderu pdunhw, zdjh dqg hpsor|phqw h�hfwv1

Wkh pdlq frqfoxvlrq wkhq lv wkdw wkh ryhudoo oderu pdunhw h�hfwv

iurp rxwvrxuflqj wr wkh Hdvwhuq frxqwulhv rq wkh yroxph ri hpsor|0

phqw duh vpdoo1 Wkh prvw lpsruwdqw lpsdfw zloo eh rq wkh vwuxfwxuh

ri hpsor|phqw dqg zdjhv +orz0vnloohg yhuvxv kljk0vnloohg oderu, dv lw lv

zlgho| glvfxvvhg lq wkh olwhudwxuh rq wudgh yhuvxv whfkqlfdo surjuhvv dv

wkh vrxufhv ri lqfuhdvlqj zdjh gl�huhqwldov +ru xqhpsor|phqw ri orz0

vnloohg oderu,1 Lqvridu dv rxwvrxuflqj jrhv kdqg lq kdqg zlwk dq lp0

suryhg uhodwlyh vxsso| ri kljk0vnloohg oderu/ wkhvh h�hfwv pd| eh plqru

hyhq lq wkh orqj0uxq/ krzhyhu1 Dgglwlrqdoo|/ lw lv qrw dozd|v fohdu/ krz

wkh lpsdfw ri vnloo0eldvhg whfkqlfdo fkdqjh fdq eh glvhqwdqjohg iurp wkh

lpsdfw ri rxwvrxuflqj1

65Vlqfh zh xvh d sdqho dssrudfk zlwk �{hg lqgxvwu| dqg wlph h�hfwv/ gl�huhqfhv

ehwzhhq wkh lqgxvwulhv duh qrw frqvlghuhg exw fdswxuhg e| wkh �{hg h�hfwv1
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Wkh pdmrulw| ri wkh uhodwhg olwhudwxuh rq wklv wrslf kdv rqo| ehhq

frqfhuqhg zlwk wkh h�hfwv rq zdjhv +kdylqj lq plqg wkh XV vlwxdwlrq,

dqg ohvv zlwk wkh hpsor|phqw h�hfwv +ehlqj lq wkh fhqwhu ri Hxurshdq

lqwhuhvwv,1 Krzhyhu/ lqghshqghqw ri wkh fdxvhv ri wkh suhvvxuhv rq wkh

oderu pdunhw +hlwkhu wudgh ru whfkqrorjlfdo surjuhvv, dqg wkh h{shfwhg

h�hfwv +hlwkhu pdlqo| rq zdjhv ru hpsor|phqw,/ prvw uhvhdufkhuv djuhh

wkdw wkhuh lv d vxevwdqwldo qhhg iru oderu pdunhw srolflhv zklfk idflolwdwh

wkh dgmxvwphqw surfhvv wr wkh qhz htxloleulxp1 Wkh odwwhu zrxog eh rqh

zlwk d kljkhu sursruwlrq ri kljk0vnloohg hpsor|hhv1 Wkhuh vhhpv wr eh

d frqvhqvxv wkdw wudgh uhvwulfwlrqv dqg surwhfwlrq duh lqdghtxdwh phd0

vxuhv wr dyrlg lqfuhdvlqj zdjh gl�huhqwldov dqg xqhpsor|phqw +Nuxj0

pdq/ 4<<8/ Zrrg/ 4<<8/ Ghdugru�/ 4<<<,1 Vlploduo|/ vxevlgl}dwlrq dv dq

lqvwuxphqw wr pdlqwdlq suhylrxv hpsor|phqw dqg dyrlg lqgxvwuldo uh0

vwuxfwxulqj vkrxog eh dyrlghg1 Uhvhdufkhuv dovr zlgho| djuhh derxw wkh

srvvleoh phdvxuhv zklfk duh fdsdeoh wr hqvxuh/ wkdw dorqj wkh dgmxvw0

phqw surfhvv glvwruwlqj glvwulexwlrqdo h�hfwv rq uhodwlyh zdjhv dqg2ru

hpsor|phqw +erwk lq idyru ri wkh kljk0vnloohg oderu, duh nhsw dv vpdoo dv

srvvleoh1 Lq wkh olwhudwxuh wkh iroorzlqj srolf| phdvxuhv lq wklv ghedwh

duh glvfxvvhg1 Ri frxuvh qrw doo ri wkhp duh ihdvleoh iru wkh vshfl�f Dxv0

wuldq vlwxdwlrq/ exw wkh| surylgh d xvhixo srlqw ri ghsduwxuh iru d pruh

lqiruphg glvfxvvlrq1

� Xsjudglqj wkh oderu irufh vnloov +Exugd 0 Goxkrvfk/ 4<<;, dovr e|

jryhuqphqw dfwlrq wr lpsuryh hgxfdwlrq dqg wudlqlqj lv udqnhg

kljkhvw lq wkh djhqgd +lq rughu wr idvwhq dqg dpsoli| wkh vnloo

dftxlulqj surfhvv> Zrrg/ 4<<8,1

� Wkh ghuhjxodwlrq ri frqvxphu vhuylfhv vkrxog hqdeoh wklv vhfwru wr

devrue iruphu surgxfwlrq zrunhuv1 Wklv frxog dovr khos wr uhgxfh

srvvleoh lqfrph lqhtxdolwlhv dv lw zrxog whqg wr h{klelw ulvlqj zdjhv

lq  h{leoh oderu pdunhwv +Exugd 0 Goxkrvfk/ 4<<;,1

� Wd{ fxwv/ fdvk vxssohphqwv wr zdjhv/ ehwwhu sxeolf vhuylfhv dqg

rwkhu vxevlglhv wr lpsuryh wkh olylqj vwdqgdugv ri zrunhuv zkr

wdnh orz0sd|lqj mrev +Zrrg/ 4<<8,1

� Lqfhqwlyhv iru hpsor|huv wr kluh pruh orz0vnloohg zrunhuv/ hvshfldoo|

lq qrq0wudghg vhuylfhv duh phqwlrqhg e| Zrrg +4<<8,1

� Lppljudwlrq srolf| lq idyru ri kljk0vnloohg lppljudqwv +Vulqlydvdq/

4<<8,1 Lw zdv revhuyhg wkdw fhuwdlq orz0vnloohg mrev lq wkh qrq0

wudgdeoh vhfwru vhhp wr eh shuiruphg glvsursruwlrqdwho| e| lppl0

judqwv1

<<



� Vxevlglhv sduwlfxoduo| rq wkh hgxfdwlrq ri wkh fkloguhq ri wkh orz0

vnloohg zrunhuv1

� Wd{hv rq zdjhv ri wkh kljk0vnloohg oderu +ru rq wkh surgxfwlrq ri

vnloo0lqwhqvlyh jrrgv, lq rughu wr �qdqfh wkh vxevlglhv iru wkh orz0

vnloohg oderu duh dovr glvfxvvhg +Zrrg/ 4<<8/ Ghdugru�/ 4<<;e,1

Qrwh d surjuhvvlyh wd{ v|vwhp zrunv lq wklv gluhfwlrq vlqfh wkh

kljk0vnloohg zrunhuv xvxdoo| hduq wkh kljkhu lqfrphv1

Iurp d wudgh wkhru| shuvshfwlyh rxu uhvxowv vxjjhvw wkdw srolflhv

wrzdugv kljkhu zdjh  h{lelolw| dqg lqwhu0vhfwrudo prelolw| ri zrunhuv

frxog kdyh vrph prghudwlqj h�hfwv rq hpsor|phqw orvvhv/ hvshfldoo| iru

wkh orz0vnloohg zrunhuv1 Ilqdoo|/ sxeolf srolf| vkrxog vxssruw vwuxfwxudo

fkdqjh wkdw jhwv dq dgglwlrqdo lpshwxv iurp rxwvrxuflqj1 Ri frxuvh/ wkh

rswlpdo srolf| zloo ydu| iurp frxqwu| wr frxqwu|/ dqg qr vshfl�f srolf|

zloo eh wkh fruuhfw rqh iru doo frxqwulhv +Zrrg 0 Ulgdr0Fdqr/ 4<<<,1

Wkhru| grhv qrw surylgh xv zlwk d fohdu0fxw vroxwlrq zklfk srolflhv zloo

kdqgoh wkh sureohp ehvw +Ghdugru�/ 4<<<,1 Qhyhuwkhohvv/ srolf| pdnhuv

duh uhtxhvwhg wr suhyhqw orz0vnloohg zrunhuv iurp wrr vhyhuh zhoiduh orvvhv

lq wkh dgmxvwphqw surfhvv1
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: Uhihuhqfhv

Dqghuwrq/ E1/ Euhqwrq/ S1/ �Rxwvrxuflqj dqg orz0vnloohg zrunhuv lq wkh

XN�/ Exoohwlq ri Hfrqrplf Uhvhdufk/ 4<<</ 84+7,/ ss1 59:05;81

Duqgw/ V1 Z1/ �Joredol}dwlrq dqg wkh jdlqv iurp wudgh�/ lq Mdhjhu/

N1/ Nrfk N1 M1 +hgv1,/ Wudgh/ jurzwk/ dqg hfrqrplf srolf| lq rshq

hfrqrplhv/ Vsulqjhu Yhuodj/ Ehuolq/ 4<<91

Duqgw/ V1 Z1 +4<<:d,/ �Joredol}dwlrq dqg wkh Rshq Hfrqrp|�/ Qruwk

Dphulfdq Mrxuqdo ri Hfrqrplfv dqg Ilqdqfh/ 4<<:/ ;+4,/ ss1 :40:<1

Duqgw/ V1 Z1 +4<<:e,/ Vxshu0Vshfldol}dwlrq dqg wkh jdlqv iurp wudgh/

Wkh Orzh Lqvwlwxwh ri Srolwlfdo Hfrqrp|/ Foduhprqw PfNhqqd Froohjh/

4<<:/ plphr1

Duqgw/ V1 Z1/ �Joredol}dwlrq dqg hfrqrplf ghyhorsphqw�/ Wkh Mrxu0

qdo ri Lqwhuqdwlrqdo Wudgh dqg Hfrqrplf Ghyhorsphqw/ 4<<</ ;+6,/ ss1

63<064;1

Duqgw/ V1 Z1/ �R�vkruh vrxuflqj dqg lqwud0surgxfw vshfldol}dwlrq lq

suhihuhqfh duhdv�/ lq Duqgw/ V1 Z1/ Nlhu}nrzvnl/ K1 +hgv,/ iruwkfrplqj

53331

Duqgw/ V1 Z1/ Nlhu}nrzvnl/ K1 +hgv,/ Iudjphqwdwlrq dqg Lqwhuqdwlrqdo

Wudgh/ R{irug Xqlyhuvlw| Suhvv/ R{irug/ iruwkfrplqj 53331

Edodvvd/ E1/ �Wdul� Uhgxfwlrqv dqg Wudgh lq Pdqxidfwxuhv Dprqj wkh

Lqgxvwuldo Frxqwulhv�/ Dphulfdq Hfrqrplf Uhylhz/ 4<99/ 89/ ss1 7990

7:61

Edogrqh/ V1/ Odvdjql/ D1/ Vgrjdwl/ I1/ �Hphujlqj sdwwhuqv ri wudgh vsh0

fldol}dwlrq HX0FHHFv�/ lq Edogrqh/ V1/ Vgrjdwl/ I1 +hgv1,/ HX0FHHFv

lqwhjudwlrq= Srolflhv dqg pdunhwv dw zrun/ Iudqffr Dqjhol/ Plodqr/ 4<<:1

Edogzlq/ U1 H1/ Fdlq/ J1 J1/ �Vkliwv lq X1V1 uhodwlyh zdjhv= wkh uroh

ri wudgh/ whfkqrorj|/ dqg idfwru hqgrzphqwv�/ FHSU Glvfxvvlrq Sdshu/

4<<:/ +8<67,1

Ehovoh|/ G1 D1/ Nxk/ H1/ Zhovfk/ U1 H1/ Uhjuhvvlrq Gldjqrvwlfv= Lghq0

wli|lqj lq xhqwldo gdwd dqg vrxufhv ri froolqhdulw|/ Zloh|/ Q\/ 4<;31

Ehupdq/ H1/ Erxqg/ M1/ Julolfkhv/ ]1/ �Fkdqjhv lq wkh ghpdqg iru kljk0
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vnloohg oderu zlwklq X1V1 pdqxidfwxulqj= hylghqfh iurp wkh dqqxdo vxu0

yh| ri pdqxidfwxuhuv�/ Txduwhuo| Mrxuqdo ri hfrqrplfv/ 4<<7/ 43<+5,/

ss1 69:06<;1

Erumdv/ J1 M1/ Iuhhpdq/ U1 E1/ Ndw}/ O1 I1/ �Krz pxfk gr lppljud0

wlrq dqg wudgh d�hfw oderu pdunhw rxwfrphvB�/ Eurrnlqjv Sdshuv rq

Hfrqrplf Dfwlylw|/ 4<<:/ +4,/ ss1 409:1

Eudfrqlhu/ E1/ Hnkrop/ N1/ �Vzhglvk Pxowlqdwlrqdov dqg Frpshwlwlrq

iurp Kljk0 dqg Orz Zdjh Orfdwlrqv�/ FHSU Glvfxvvlrq Sdshu/ 4<<</

+5656,1

Eudlqdug/ V1 O1/ Ulnhu/ G1 D1 +4<<:d,/ �Duh X1V1 Pxowlqdwlrqdov H{0

sruwlqj X1V1 MrevB�/ QEHU Zrunlqj Sdshu/ 4<<:/ +8<8;,1

Eudlqdug/ V1 O1/ Ulnhu/ G1 D1 +4<<:e,/ �X1V1 Pxowlqdwlrqdov dqg Frpsh0

wlwlrq iurp Orz Zdjh Frxqwulhv�/ QEHU Zrunlqj Sdshu/ 4<<:/ +8<8<,1

Eudxqhukmhop/ S1/ �Rujdql}dwlrq ri wkh Ilup/ Iruhljq Surgxfwlrq dqg

Wudgh�/ lq Eudxqhukmhop/ S1/ Hnkrop/ N1 +hg1,/ Wkh Jhrjudsk| ri Pxowl0

qdwlrqdo Ilupv/ Noxzhu/ Gruguhfkw/ 4<<;1

Euxhokduw/ P1/ �Pdujlqdo Lqwud0Lqgxvwu| Wudgh= Phdvxuhphqw dqg uho0

hydqfh iru wkh sdwwhuq ri lqgxvwuldo dgmxvwphqw�/ Zhowzluwvfkdiwolfkhv

Dufkly/ 4<<7/ 463+6,/ ss1 93309461

Euxqr/ J1/ Ido}rql/ D1 P1/ �Pxowlqdwlrqdo frusrudwlrqv/ Zdjhv dqg

Hpsor|phqw= Gr dgmxvwphqw frvwv pdwwhuB�/ FHSU Glvfxvvlrq Sdshu/

5333/ +57:4,1

Exugd/ P1 F1/ Goxkrvfk/ E1/ �Joredol}dwlrq dqg Hxurshdq Oderu Pdu0

nhwv�/ FHSU Glvfxvvlrq Sdshu/ 4<<;/ +4<<5,1

Fdpsd/ M1/ Jrogehuj/ O1 V1/ �Wkh hyroylqj h{whuqdo rulhqwdwlrq ri pdqx0

idfwxulqj= D sur�oh ri irxu frxqwulhv1�/ Hfrqrplf Srolf| Uhylhz/ QEHU

Zrunlqj Sdshu/ 4<<:/ +8<4<,1

Fdyhv/ U1/ �Lqwud0Lqgxvwu| Wudgh dqg Pdunhw Vwuxfwxuh lq wkh Lqgxv0

wuldo Frxqwulhv�/ R{irug Hfrqrplf Sdshuv/ 4<;4/ 66+5,/ ss1 53605561

Fdyhv/ U1/ Pxowlqdwlrqdo Hqwhusulvh dqg Hfrqrplf Dqdo|vlv/ Fdpeulgjh

Xqlyhuvlw| Suhvv/ Fdpeulgjh/ 4<<91
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Ghdugru�/ D1 Y1/ �Wkh Srvvlelolw| ri Idfwru Sulfh Htxdol}dwlrq�/ Mrxuqdo

ri Lqwhuqdwlrqdo Hfrqrplfv/ 4<<7/ 69+405,/ ss1 49:04:81

Ghdugru�/ D1 Y1 +4<<;d,/ �Iudjphqwdwlrq lq vlpsoh wudgh prghov�/ Gh0

sduwphqw ri Hfrqrplfv Zrunlqj Sdshu/ Xqlyhuvlw| ri Plfkljdq/ 4<<;/

<;+44,1

Ghdugru�/ D1 Y1 +4<<;e,/ �Whfkqrorj|/ wudgh/ dqg lqfuhdvlqj lqhtxdo0

lw|= Grhv wkh Fdxvh Pdwwhu iru wkh FxuhB�/ Mrxuqdo ri Lqwhuqdwlrqdo

Hfrqrplf Odz/ 4<<;/ 4+6,/ ss1 68606:91

Ghdugru�/ D1 Y1/ �Srolf| lpsolfdwlrqv ri wkh wudgh dqg zdjhv ghedwh�/

Xqlyhuvlw| ri Plfkljdq Glvfxvvlrq Sdshu/ Plfkljdq/ 4<<</ +773,1

Ghdugru�/ D1 Y1 +5333d,/�Idfwru sulfhv dqg wkh idfwru frqwhqw ri wudgh

uhylvlwhg= zkdw*v wkh xvhB�/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 5333/

83+4,/ ss1 :60<31

Ghdugru�/ D1 Y1 +5333e,/ �Iudjphqwdwlrq dfurvv frqhv�/ lq Duqgw/ V1

Z1/ Nlhu}nrzvnl/ K1 +hgv,/ iruwkfrplqj/ 53331

Ghdugru�/ D1 Y1/ Kdnxud/ G1/ �Wudgh dqg Zdjhv 0 Zkdw duh wkh Txhv0

wlrqv1�/ lq Ekdjzdwl/ M1/ Nrvwhuv/ P1 +hgv1,/ Wudgh dqg Zdjhv= Ohyhoolqj

Zdjhv Grzq/ Dphulfdq Hqwhusulvh Lqvwlwxwh/ Zdvklqjwrq/ 4<<71

Glhko/ P1/ �Wkh Lpsdfw ri Lqwhuqdwlrqdo Rxwvrxuflqj rq wkh Vnloo Vwuxf0

wxuh ri Hpsor|phqw= Hpslulfdo Hylghqfh iurp Jhupdq Pdqxidfwxulqj

Lqgxvwulhv�/ Nlho Zrunlqj Sdshu/ 4<<</ +<79,1

Gl{lw/ D1 N1/ Vwljolw}/ M1 H1/ �Prqrsrolvwlf Frpshwlwlrq dqg Rswlpxp

Surgxfw Glyhuvlw|�/ Dphulfdq Hfrqrplf Uhylhz/ 4<::/ 9:+6,/ ss1 5<:0

63;1

Gruqexvfk/ U1/ Ilvfkhu/ V1/ Vdpxhovrq/ S1 D1/ �Khfnvfkhu0 Rkolq Wudgh

Wkhru| zlwk d Frqwlqxxp ri Jrrgv�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/

4<;3/ <8+5,/ ss1 53605571

Gxqqlqj/ M1 K1/ �H{sodlqlqj wkh Fkdqjlqj Sdwwhuqv ri Surgxfwlrq= Lq

Ghihqfh ri wkh Hfohfwlf Wkhru|�/ R{irug Exoohwlq ri Hfrqrplfv dqg

Vwdwlvwlfv/ 4<:</ 74+7,/ ss1 59<05<81
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Gxqqlqj/ M1 K1/ �Wkh Hfohfwlf Sdudgljp ri Lqwhuqdwlrqdo Surgxfwlrq/

D Uhvwdwhphqw dqg Vrph Srvvleoh H{whqvlrqv�/ Mrxuqdo ri Lqwhuqdwlrqdo

Exvlqhvv Vwxglhv/ 4<;;/ 63/ ss1 40581

Hjjhu/ K1/ Hjjhu/ S1/ �Rxwvrxuflqj dqg vnloo0vshfl�f xqlrql}hg hfrqrp|=

Dxvwuld dqg wkh rshqlqj0xs ri Hdvwhuq Hxursh�/ Zrunlqj Sdshu/ 5333/

plphr1

Hwklhu/ Z1 M1/ �Lqwhuqdwlrqdoo| Ghfuhdvlqj Frvwv dqg Zruog Wudgh�/

Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 4<:</ <+4,/ ss1 40571

Hwklhu/ Z1 M1/ �Qdwlrqdo dqg lqwhuqdwlrqdo uhwxuqv wr vfdoh lq wkh prghuq

wkhru| ri lqwhuqdwlrqdo wudgh�/ Dphulfdq Hfrqrplf Uhylhz/ 4<;5/ :5+6,/

ss1 <830<8<1

Hwklhu/ Z1 M1/ �Kljkhu glphqvlrqdo lvvxhv lq wudgh wkhru|�/ lq Mrqhv/

U1 Z1/ Nhqhq/ S1 E1 +hgv,/ Kdqgerrn ri Lqwhuqdwlrqdo Hfrqrplfv/ Yro0

xph 4 / Hovhylhu Vflhqfh Sxeolvkhuv E1Y1/ 4<;71

Idoyh|/ U1 H1/ �Frpphufldo Srolf| dqg Lqwud0Lqgxvwu| Wudgh�/ Mrxuqdo

ri Lqwhuqdwlrqdo Hfrqrplfv/ 4<;4/ 44+7,/ ss1 7<808441

Idoyh|/ U1 H1/ Nlhu}nrzvnl/ K1/ �Surgxfw txdolw|/ lqwud0lqgxvwu| wudgh

dqg +lp,shuihfw frpshwlwlrq�/ lq Nlhu}nrzvnl/ K1 +hg1,/ Surwhfwlrq dqg

Frpshwlwlrq lq Lqwhuqdwlrqdo Wudgh/ Eodfnzhoo/ R{irug/ 4<;:1

Ihhqvwud/ U1/ �Lqwhjudwlrq ri wudgh dqg glvlqwhjudwlrq ri surgxfwlrq lq

wkh joredo hfrqrp|�/ Mrxuqdo ri Hfrqrplf Shuvshfwlyhv/ 4<<;/ 8+4,/ ss1

630771

Ihhqvwud/ U1/ Kdqvrq/ J1 +4<<9d,/ �Iruhljq Lqyhvwphqw/ Rxwvrxuflqj/

dqg Uhodwlyh Zdjhv�/ lq Ihhqvwud/ U1/ Jurvvpdq/ J1 P1/ Luzlq/ G1 D1

+hgv,/ Srolwlfdo Hfrqrp| ri Wudgh Srolf|= Hvvd|v lq Krqru ri Mdjglvk

Ekdjzdwl/ PLW Suhvv/ Fdpeulgjh/ Pdvv1/ 4<<91

Ihhqvwud/ U1/ Kdqvrq/ J1 +4<<9e,/ �Joredol}dwlrq/ Rxwvrxuflqj dqgZdjh

Lqhtxdolw|�/ QEHU Zrunlqj sdshu/ 4<<9/ +87<7,/ ss1 57305781

Ihhqvwud/ U1/ Kdqvrq J1/ �Surgxfwlylw| phdvxuhphqw dqg wkh lpsdfw

ri wudgh dqg whfkqrorj| rq zdjhv= hvwlpdwhv iru wkh X1V1/ 4<:504<<3�/

QEHU Zrunlqj Sdshu/ 4<<:/ +9385,1
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Ihhqvwud/ U1/ Kdqvrq/ J1/ �Wkh lpsdfw ri rxwvrxuflqj dqg kljk0whfkqrorj|

fdslwdo rq zdjhv= hvwlpdwhv iru wkh Xqlwhg Vwdwhv/ 4<:<04<<3�/ Txduwhuo|

Mrxuqdo ri Hfrqrplfv/ 4<<</ 447+6,/ ss1 <3:0<731

Ilqjhu/ M1 P1/ �DQhzYlhz ri wkh Surgxfw F|foh Wkhru|�/ Zhowzluwvfkdiwolfkhv

Dufkly/ 4<:8/ 444+4,/ ss1 :<0<<1

Jùuj/ K1/ Iudjphqwdwlrq dqg Wudgh= XV lqzdug surfhvvlqj wudgh lq wkh

HX/ 4<<</ plphr1

Jud}ldql/ J1/ �Lqwhuqdwlrqdo vxefrqwudfwlqj lq wkh wh{wloh dqg forwklqj

lqgxvwu|�/ lq Duqgw/ V1 Z1/ Nlhu}nrzvnl/ K1 +hgv,/ iruwkfrplqj 53331

Juhhqdzd|/ G1/ Klqh/ U1 F/ Zuljkw/ S1/ �Dq hpslulfdo dvvhvvphqw ri

wkh lpsdfw ri wudgh rq hpsor|phqw lq wkh Xqlwhg Nlqjgrp�/ Hxurshdq

Mrxuqdo ri Srolwlfdo Hfrqrp|/ 4<<</ 48+6,/ ss1 7;808331

Jurvvpdq/ J1 P1/ Khospdq/ H1 / Lqqrydwlrq dqg Jurzwk lq wkh Joredo

Hfrqrp|/ PLW Suhvv/ Fdpeulgjh/ Pdvv1/ 4<<41

Kdplowrq/ F1/ Nqlhvw/ S1/ �Wudgh Olehudol}dwlrq/ Vwuxfwxudo Dgmxvwphqw

dqg Lqwud0Lqgxvwu| Wudgh= D qrwh�/ Zhowzluwvfkdiwolfkhv Dufkly/ 4<<4/

45:+5,/ ss1 689069:1

Kdqvrq/ J1/ �Orfdol}dwlrq Hfrqrplhv Yhuwlfdo Rujdql}dwlrq/ dqg Wudgh�/

QEHU Zrunlqj Sdshu/ 4<<7/ +7:77,1

Kdqvrq/ J1/ �Orfdol}dwlrq hfrqrplhv/ yhuwlfdo rujdql}dwlrq/ dqg wudgh�/

Dphulfdq Hfrqrplf Uhylhz/ 4<<9/ ;9+8,1

Kduulv/ U1 J1/ �Wudgh dqg Frppxqlfdwlrq Frvwv�/ Fdqdgldq Mrxuqdo

ri Hfrqrplfv/ Vshfldo Lvvxh/ 4<<9/ 5;/ ss1 790:81

Kduulv/ U1 J1/ �D frppxqlfdwlrq edvhg prgho ri joredo surgxfwlrq iudj0

phqwdwlrq�/ lq Duqgw/ V1 Z1/ Nlhu}nrzvnl/ K1 +hgv,/ iruwkfrplqj 53331

Khospdq/ H1/ �Lqwhuqdwlrqdo wudgh lq wkh suhvhqfh ri surgxfw gl�huhq0

wldwlrq/ hfrqrplhv ri vfdoh dqg prqrsrolvwlf frpshwlwlrq�/ Mrxuqdo ri

Lqwhuqdwlrqdo Hfrqrplfv/ 4<;4/ 44+6,/ ss1 63806731

Khospdq/ H1/ �D vlpsoh wkhru| ri lqwhuqdwlrqdo wudgh zlwk pxowlqdwlrqdo

frusrudwlrqv�/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ 4<;7/ <5+6,/ ss1 78407:51
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Khospdq/ H1/ �Pxowlqdwlrqdo Frusrudwlrqv dqg Wudgh Vwuxfwxuh�/ Uh0

ylhz ri Hfrqrplf Vwxglhv/ 4<;8/ 85+6,/ ss1 776078:1

Khospdq/ H1/ Nuxjpdq/ S1/ Pdunhw Vwuxfwxuh dqg Iruhljq Wudgh/ PLW

Suhvv/ Fdpeulgjh/ Pdvv1/ 4<;81

Kxehu/ S1/ Zroipd|u0Vfkqlw}hu/ \1/ �Dxvvhqkdqgho xqg Oùkqh�/ ZLIR0

Prqdwvehulfkwh/ 5333/ :6+6,/ ss1 4<:05431

Kxpphov/ G1/ Udsdsruw/ G1/ \l/ N1/ �Yhuwlfdo vshfldol}dwlrq dqg wkh

fkdqjlqj qdwxuh ri zruog wudgh�/ Ihghudo Uhvhuyh Edqn ri Qhz \run

Hfrqrplf Srolf| Uhylhz/ 4<<;/ 7+5,/ ss1 :<0<<1

Mrqhv/ U1 Z1/ �Lqwhuqdwlrqdo wudgh/ uhdo zdjhv/ dqg whfkqlfdo surjuhvv=

wkh vshfl�f0idfwruv prgho�/ Lqwhuqdwlrqdo Uhylhz ri Hfrqrplfv dqg Il0

qdqfh/ 4<<9/ 8+5,/ ss1 44604571

Mrqhv/ U1 Z1/ Nlhu}nrzvnl/ K1/ Joredol}dwlrq dqg wkh Frqvhtxhqfhv ri

Lqwhuqdwlrqdo Iudjphqwdwlrq/ 4<<</ plphr1

Mrqhv/ U1 Z1/ Nlhu}nrzvnl/ K1/ �D Iudphzrun iru Iudjphqwdwlrq�/ lq

Duqgw/ V1 Z1/ Nlhu}nrzvnl/ K1 +hgv,/ iruwkfrplqj 53331

Nrkohu/ Z1/ �Wudgh dqg zdjhv= zkdw fdq idfwru frqwhqwv whoo xvB�/ Zrun0

lqj Sdshu/ Xqlyhuvlw| ri Olq}/ 4<<</ +<<39,1

Nrkohu/ Z1 +5333d,/ Iudjphqwdwlrq= D wkhruhwlfdo wuhdwphqw/ Xqlyhu0

vlw| ri Olq}/ 5333/ plphr1

Nrkohu/ Z1 +5333e,/ Lqwhuqdwlrqdo iudjphqwdwlrq= D srolf| shuvshfwlyh/

Sdshu suhvhqwhg dw wkh �Hxurshdq Dfdghp| ri H{fhoohqfh�/ Dxvwuldq

Ihghudo Plqlvwu| ri Hfrqrplfv dqg Oderu/ Mxqh 53331

Nuxhjhu/ D1 E1/ �Oderu pdunhw vkliwv dqg wkh sulfh sx}}oh uhylvlwhg�/

QEHU Zrunlqj Sdshu/ 4<<:/ +8<57,1

Nuxjpdq/ S1 U1/ �Lqfuhdvlqj uhwxuqv/ prqrsrolvwlf frpshwlwlrq/ dqg lq0

whuqdwlrqdo wudgh�/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 4<:</ <+7,/ ss1

79<07:<1

Nuxjpdq/ S1 U1/ �Vfdoh hfrqrplfv/ surgxfw gl�huhqwldwlrq/ dqg wkh sdw0
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whuq ri wudgh�/ Dphulfdq Hfrqrplf Uhylhz/ 4<;3/ :3+8,/ ss1 <830<8<1

Nuxjpdq/ S1 U1/ �Lqwud0lqgxvwu| Vshfldol}dwlrq dqg wkh Jdlqv iurpWudgh�/

Mrxuqdo ri Srolwlfdo Hfrqrp|/ 4<;4/ ;</ ss1 <8<0<:61

Nuxjpdq/ S1 U1 +4<<4d,/ Jhrjudsk| dqg Wudgh/ PLW Suhvv/ Fdpeulgjh=

Pdvv1/ 4<<41

Nuxjpdq/ S1 U1 +4<<4e,/ �Lqfuhdvlqj uhwxuqv dqg hfrqrplf jhrjudsk|�/

Mrxuqdo ri Srolwlfdo Hfrqrp|/ 4<<4/ <<+6,/ ss1 7;607<<1

Nuxjpdq/ S1 U1/ �Jurzlqj Zruog Wudgh= Fdxvhv dqg Frqvhtxhqfhv�/

Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/ 4<<8/ +4,/ ss1 65:06::1

Nuxjpdq/ S1 U1/ �Whfkqrorj|/ Wudgh dqg Idfwru Sulfhv�/ Mrxuqdo ri

Lqwhuqdwlrqdo Hfrqrplfv/ 5333/ 83+4,/ ss1 840:41

Nuxjpdq/ S1 U1/ Yhqdeohv/ D1 M1/ �Joredol}dwlrq dqg wkh Lqhtxdolw| ri

Qdwlrqv�/ QEHU Zrunlqj Sdshu/ 4<<8/ +83<;,1

Odqfdvwhu/ N1/ Ydulhw|/ htxlw|/ dqg h!flhqf|/ Froxpeld Xqlyhuvlw| Suhvv/

Qhz \run/ 4<:<1

Odqfdvwhu/ N1/ �Lqwud0lqgxvwu| wudgh xqghu shuihfw prqrsrolvwlf frp0

shwlwlrq�/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 4<;3/ 43+5,/ ss148404:81

Odzuhqfh/ U1 ]1/ �Wudgh/ Pxowlqdwlrqdov dqg Oderu�/ QEHU Zrunlqj

Sdshu/ 4<<7/ +76;9,1

Ohdphu/ H1/ �Wkh Khfnvfkhu0Rkolq prgho lq wkhru| dqg sudfwlfh/� Sulqfh0

wrq Vwxglhv lq Lqwhuqdwlrqdo Ilqdqfh/ 4<<8/ +::,1

Ohdphu/ H1/ �Lq vhdufk ri Vwroshu0Vdpxhovrq olqndjhv ehwzhhq lqwhu0

qdwlrqdo wudgh dqg orzhu zdjhv�/ lq Froolqv/ V1 P1 +hg1,/ Lpsruwv/ h{0

sruwv/ dqg wkh Dphulfdq zrunhu/ Eurrnlqjv Lqvwlwxwlrq Suhvv/ Zdvklqj0

wrq/ G1F1/ 4<<;/ ss1 47405361

Ohdphu/ H1/ �Zkdw*v wkh xvh ri idfwru frqwhqwvB�/ Mrxuqdo ri Lqwhuqd0

wlrqdo Hfrqrplfv/ 5333/ 83+4,/ ss1 4:07<1

O|rqv/ E1 U1/ �Hpslulfdo Uhohydqfh ri H!flhqw Frqwudfw Wkhru|= Lqwhu0

�up Frqwudfwv�/ R{irug Uhylhz ri Hfrqrplf Srolf|/ 4<<9/ 45+7,/ ss1

43:



5:0851

Pdfklq/ V1/ ydqUhhqhq/ M1/ �Whfkqrorj| dqg fkdqjhv lq vnloo vwuxfwxuh=

hylghqfh iurp dq lqwhuqdwlrqdo sdqho ri lqgxvwulhv�/ FHSU Zrunlqj Sd0

shuv/ 4<<9/ +4767,1

Pdunxvhq/ M1 U1/ �Wkh Erxqgdulhv ri Pxowlqdwlrqdo Hqwhusulvhv dqg wkh

Wkhru| ri Lqwhuqdwlrqdo Wudgh�/ Mrxuqdo ri Hfrqrplf Shuvshfwlyhv/ 4<<8/

<+5,/ ss1 49<04;<1

Pdunxvhq/ M1 U1/ �Pxowlqdwlrqdo Hqwhusulvhv/ dqg wkh Wkhrulhv ri Wudgh

dqg Orfdwlrq�/ lq Eudxqhukmhop/ S1/ Hnkrop/ N1 +hg1,/ Wkh Jhrjudsk|

ri Pxowlqdwlrqdo Ilupv/ Noxzhu/ Gruguhfkw/ 4<<;1

Pdunxvhq/ M1 U1/ Yhqdeohv/ D1 M1/ �Wkh wkhru| ri hqgrzphqw/ lqwud0

lqgxvwu|/ dqgpxowlqdwlrqdo Wudgh�/ QEHUZrunlqj Sdshu/ 4<<9/ +885<,1

Pdunxvhq/ M1 U1/ Yhqdeohv/ D1 M1/ �Pxowlqdwlrqdo �upv dqg wkh Qhz

Wudgh Wkhru|�/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 4<<;/ 79+5,/ ss1

4;605361

Phoylq/ M1 U1/ �Surgxfwlrq dqg Wudgh zlwk Wzr Idfwruv dqg Wkuhh

Jrrgv�/ Dphulfdq Hfrqrplf Uhylhz/ 4<9;/ 8;p/ ss1 457;0459;1

Pxvvd/ P1/ �Wkh wzr0vhfwru prgho lq whupv ri lwv gxdo= D jhrphwulf

h{srvlwlrq�/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 4<:</ <+7,/ ss 84608591

RHFG/ Lqwud�up Wudgh/ Wudgh Srolf| Lvvxhv 4/ 4<<61

Shuu|/ P1 N1/ �Yhuwlfdo Lqwhjudwlrq= Ghwhuplqdqwv dqg H�hfwv�/ lq Vfkpd0

ohqvhh/ U1/ Zloolj/ U1 G1 +hgv,/ Kdqgerrn ri lqgxvwuldo rujdql}dwlrq1 Yro0

xph 4/ Hovhylhu Vflhqfh/ Qhz \run/ 4<;</ ss1 4;605881

Sid�hupd|u/ P1/ Gluhnwlqyhvwlwlrqhq lp Dxvodqg= Glh Ghwhuplqdqwhq

ghu Gluhnwlqyhvwlwlrqhq lp Dxvodqg xqg lkuh Zlunxqj dxi ghq Dx�hq0

kdqgho/ Sk|vlfd0Yhuodj/ Khlghoehuj/ 4<<91

Sid�hupd|u/ P1/ �Hpsor|phqw lq grphvwlf sodqwv dqg iruhljq d!oldwhv=

d qrwh rq wkh hodvwlflw| ri vxevwlwxwlrq�/ ZLIR Zrunlqj Sdshu/ 4<<</

+455,1

Ur|vwrq/ S1/ �Vkdslur0Zlon dqg Vkdslur0Iudqfld Whvwv�/ Vwdwd Whfkqlfdo
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Exoohwlq/ 4<<4/ 6+4<,1

U|ef}|qvnl/ W1 P1/ �Idfwru hqgrzphqwv dqg uhodwlyh frpprglw| sulfhv�/

lq Fdyhv/ U1 H1/ Mrkqvrq/ K1 J1 +hg1 ,/ Uhdglqjv lq Lqwhuqdwlrqdo Hfr0

qrplfv/ Doohq dqg Xqzlq/ Orqgrq/ 4<9;1

Vkhd/ M1/ �Lqvwuxphqw Uhohydqfh lq Pxowlyduldwh Olqhdu Prghvo= D Vlp0

soh Phdvxuh�/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ 4<<:/ :<+5,/ ss1 67;0

6851

Vodxjkwhu/ P1 M1/ �Zkdw duh wkh uhvxowv ri surgxfw sulfh vwxglhv dqg

zkdw fdq zh ohduq iurp wkhlu gl�huhqfhvB�/ lq Ihhqvwud/ U1 F1 +hg1,/ Lq0

whuqdwlrqdo Wudgh dqg Zdjhv/ QEHU/ Fdpeulgjh/ Pdvv1/ 4<<<1

Vodxjkwhu/ P1 M1/ �Surgxfwlrq Wudqvihu zlwklq Pxowlqdwlrqdo Hqwhusulvhv

dqg Dphulfdq Zdjhv�/ Mrxuqdo ri Lqwhuqdwlrqdo Hfrqrplfv/ 5333/ 83+5,/

ss1 77<07:51

Vulqlydvdq/ W1 Q1/ �Jurzlqj Zruog Wudgh= Fdxvhv dqg Frqvhtxhqfhv=

Frpphqw�/ Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/ 4<<8/ +4,/ ss1 69;0

6:61

Vwdqnryvn|/ M1/ �Sdvvlyhu Yhuhghoxqjvyhunhku dov Lqvwuxphqw ghu Kdqghov0

srolwln xqg dov Xqwhuqhkphqvvwudwhjlh�/ ZLIR0Prqdwvehulfkwh/ 4<<8/

9;+<,1

Vwdqnryvn|/ M1/ Sid�hupd|u/ P1/ Lqwhuqdwlrqdolvlhuxqj Ùvwhuuhlfkv gxufk

Gluhnwlqyhvwlwlrqhq/ Lp Dxiwudj ghu Ilqdq}lhuxqjvjdudqwlh Jhv1p1e1K1/

ZLIR/ Zlhq/ 4<<<1

Wluroh/ M1/ Wkh Wkhru| ri Lqgxvwuldo Rujdql}dwlrq/ PLW Suhvv/ Fdp0

eulgjh/ Pdvv1/ 4<;;1

Yhqdeohv/ D1 M1/ �Htxloleulxp orfdwlrqv ri yhuwlfdoo| olqnhg lqgxvwulhv�/

Lqwhuqdwlrqdo Hfrqrplf Uhylhz/ 4<<9/ 6:+5,/ ss1 674068<1

Zklwh/ K1/ �Khwhurvnhgdvwlflw| Frqvlvwhqw Fryduldqfh Pdwul{ Hvwlpd0

wru/ D Gluhfw Whvw iru Khwhurvnhgdvwlflw|�/ Hfrqrphwulfd/ 4<;3/ 7;+7,/

ss1 ;4:0;6;1

Zlooldpvrq/ R1 H1/ Pdunhw dqg Klhudufklhv/ Iuhh Suhvv/ Qhz \run/ 4<:81
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Zlooldpvrq/ R1 H1/ Wkh Hfrqrplf Lqvwlwxwlrqv ri Fdslwdolvp/ Iuhh Suhvv/

Qhz \run/ 4<;81

Zroipd|u0Vfkqlw}hu/ \1/ �Hfrqrplf lqwhjudwlrq/ vshfldol}dwlrq dqg wkh

orfdwlrq ri lqgxvwulhv1 D vxuyh| ri wkh wkhruhwlfdo olwhudwxuh�/ ZLIR0

Zrunlqj Sdshu/ 4<<</ +453,1

Zrqj/ N1/ Lqwhuqdwlrqdo wudgh lq jrrgv dqg idfwru prelolw|/ PLW Suhvv/

Fdpeulgjh/ Pdvv1/ 4<<81

Zrrg/ D1/ �Wkh idfwru frqwhqw ri Qruwk0Vrxwk wudgh lq pdqxidfwxuhv

uhfrqvlghuhg�/ Zhowzluwvfkdiwolfkhv Dufkly/ 4<<4/ 45:+7,/ ss1 :4<0:761

Zrrg/ D1/ Qruwk 0 Vrxwk wudgh/ hpsor|phqw dqg lqhtxdolw|= fkdqj0

lqj iruwxqhv lq d vnloo0gulyhq zruog/ Foduhqglrq Suhvv/ R{irug/ 4<<71

Zrrg/ D1/ �Krz wudgh kxuw orz0vnloohg zrunhuv�/ Mrxuqdo ri Hfrqrplf

Shuvshfwlyhv/ 4<<8/ <+6,/ ss1 8:0;31

Zrrg/ D1/ �Joredol}dwlrq dqg wkh ulvh lq oderu pdunhw lqhtxdolwlhv�/

Hfrqrplf Mrxuqdo/ 4<<;/ 43;+783,/ ss1 4796047;51

Zrrg/ D1/ Ulgdr0Fdqr/ F1/ �Vnloo/ wudgh/ dqg lqwhuqdwlrqdo lqhtxdolw|�/

R{irug Hfrqrplf Sdshuv/ 4<<</ 84+4,/ ss1 ;<044<1

\dpdzdnl/ K1/ �H{sruwv dqg Iruhljq Glvwulexwlrqdo Dfwlylwlhv= Hylghqfh

rq Mdsdqhvh Ilupv lq Wkh Xqlwhg Vwdwhv�/ Uhylhz ri Hfrqrplfv dqg

Vwdwlvwlfv/ 4<<4/ :6+5,/ ss1 5<706331

\hdwv/ M1 D1/ �Mxvw krz elj lv joredo surgxfwlrq vkdulqjB�/ lq Duqgw/

V1 Z1/ Nlhu}nrzvnl/ K1 +hgv,/ iruwkfrplqj 53331
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Iljxuh 43= Ohuqhu0Shdufh Gldjudp
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; Dsshqgl{

;14 Wkh Ohuqhu0Shdufh gldjudp

Wkh uhodwlrqvkls ehwzhhq jrrgv sulfhv dqg idfwru sulfhv lq d Khfnvfkhu0

Rkolq prgho duh slfwxuhg lq wkh Ohuqhu0Shdufh gldjudp1 ur dqg u�

ghvfuleh wkh dprxqw ri kljk0vnloohg dqg orz0vnloohg oderu lqsxw/ uhvshf0

wlyho|/ �r dqg �� duh zdjhv ri kljk0vnloohg dqg orz0vnloohg1 Wkh Ohuqhu0

Shdufh gldjudp dovr vkrzv wzr xqlw0ydoxh ru �htxdo ydoxh� lvrtxdqwv

+fJ dqg tJ,/ zklfk jlyh wkh lqsxwv uhtxluhg wr surgxfh wkh vdph ydoxh

+h1j1 433 XVG, ri wkh rxwsxwv [ dqg t dw zruog sulfhv1 Wkxv hdfk

pljkw uhsuhvhqw 433 XVG zruwk ri wkh uhvshfwlyh jrrg1 Wkh lvrtxdqwv

duh wdqjhqw dw srlqwv f� dqg t� wr d frpprq xqlw0ydoxh lvr0frvw olqh vr

wkdw erwk srlqwv uhsuhvhqw frvw plqlpl}lqj surgxfwlrq srlqwv1 Lq rwkhu

zrugv/ lq rughu iru erwk jrrgv wr eh surgxfhg lq d frxqwu|/ wkh uhodwlyh

idfwru sulfhv pxvw htxdo wkh vorsh ri wkh frvw olqh wkdw lv wdqjhqw wr erwk

lvrtxdqwv ehfdxvh rqo| wkhq frvwv duh htxdo wr uhyhqxh lq erwk vhfwruv1

Ixuwkhupruh/ vlqfh wkh lqwhufhsw ri wkh frvw olqh rq wkh orz0vnloohg oderu

lqsxw d{lv lv �*��/ zkloh wkh lqwhufhsw rq wkh kljk0vnloohg oderu lqsxw

d{lv lv �*�r/ fkdqjhv lq idfwru uhzdugv fdq eh hdvlo| uhdg r� wkh gld0

judp1 Lq dgglwlrq/ wkh idfwru lqwhqvlw| ri wkh vhfwruv lv jlyhq e| wkh wzr

h{sdqvlrq sdwkv &% dqg &+/ uhvshfwlyho|/ zklfk wrjhwkhu dovr gh�qh wkh

�frqh ri glyhuvl�fdwlrq�1 Qrwh wkdw d frxqwu| zloo surgxfh erwk jrrgv
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rqo| li lwv hqgrzphqw srlqw olhv zlwklq wklv frqh ri glyhuvl�fdwlrq1

D kljkhu uhodwlyh sulfh ri rqh jrrg zloo vkliw lwv xqlw0ydoxh lvrtxdqw

lqzdugv/ dv zloo dq| whfkqrorjlfdo fkdqjh li wkhuh lv qr fkdqjh lq wkh

uhodwlyh sulfh ri wkh jrrg/ vlqfh erwk lpso| wkdw ohvv lqsxwv duh qhhghg

wr surgxfh wkh vdph ydoxh ri rxwsxw1 Wkxv/ dq| lpsuryhphqw lq wkh

whfkqrorj| iru surgxflqj wkh vnloo0lqwhqvlyh jrrg ru dq lqfuhdvh lq lwv

sulfh/ zloo surgxfh dq lqzdug vkliw ri wkh \0xqlw0ydoxh lvrtxdqw +tf wr

t
�

J , dqg udlvh wkh kljk0vnloohg zdjh udwh dqg ghfuhdvh wkh orz0vnloohg

zdjhv 0 uhjdugohvv ri wkh idfwru eldv ri wkdw fkdqjh +wkh lvr0frvw olqh

ehfrphv  dwwhu,1 Dqg vlploduo| dq| whfkqrorjlfdo dgydqfh ru uhodwlyh

sulfh lqfuhdvh lq wkh orz0vnloohg oderu0lqwhqvlyh vhfwru zloo vkliw idfwru

sulfhv wkh rwkhu zd|1

;15 Iudjphqwdwlrq lq dq lqwhuqdwlrqdo roljrsro|

Wr dqdo|}h wkh vlpsoh vlpxowdqhrxv wzr0vwdjh jdph zkhuh �upv ghflgh

derxw iudjphqwdwlrq ri surgxfwlrq lq wkh �uvw vwdjh dqg frpshwh lq

txdqwlwlhv lq wkh vhfrqg vwdjh wkh iroorzlqj qrwdwlrq lv xvhg +fdslwdo

ohwwhuv lqglfdwh wkh iruhljq frxqwu|,= SU ' �M@n�uKc �
U ' `M�n`u�c

S
8 ' �M@n Sc �

8 ' `M�n Sc S ' �uK�

V|pphwulf Fdvh= Khuh SU ' �
U dqg S

8 ' �
8 1 Wkh vxshuvfulsw

8 ghqrwhv wkh iudjhphqwhg surgxfwlrq vwuxfwxuh/ U wkh lqwhjudwhg rqh1

Iurp wkh vhfrqg vwdjh ri wkh jdph sur�w ixqfwlrqv iru �up � duh jlyhq

e| +dqg vlploduo| iru �up 2,=

Z
UU '

�

b

�
�� 2SU n �

U
�

+58,

Z
8 U '

�

b

�
�� 2S8 n �

U
�
� s

Z
U8 '

�

b

�
�� 2SU n �

8
�

Z
88 '

�

b

�
�� 2S8 n �

8
�
� s

Wkh iudjphqwhg surgxfwlrq vwuxfwxuh ri erwk �upv irupv d Qdvk htxl0

oleulxp li wkh iroorzlqj frqglwlrq krogv=

Z
88

: Z
U8 dqg �88

: �8 U +59,

Rq wkh rwkhu kdqg qrqh ri wkh �upv fkrrvhv iudjphqwdwlrq li

Z
UU
: Z

8U dqg �UU
: �U8 +5:,
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Wkh fruuhvsrqglqj iru frqglwlrqv uhdg=

e

b

�
S
U � S

8
� �
�� S

8 � S
U n �

8
�
� s ' +5;,

e

b

�
�uK� �uK

�
E�� �M@� �uK�� s

dqg

e

b

�
S
8 � S

U
� �
�� S

8 � S
U n �

U
�
� s ' +5<,

e

b

�
�uK��uK

� �
���M@��uK

�
� s

uhvshfwlyho|1 Iljxuh 44 ehorz qrupdol}hv SU ' �
U ' � dqg dvvxphv

� ' e1 Lw kljkoljkwv wkh wudgh0r� ehwzhhq vdylqjv lq yduldeoh frvwv lq

fdvh ri iudjphqwdwlrq +� ' � � S, dqg �{hg sodqw vhw0xs iru surgxfwlrq

ri iudjphqw 5 derudg +s, lq ghwhuplqlqj wkh htxloleulxp vwuxfwxuh ri

surgxfwlrq1 Wkh UU0olqh iru frqglwlrq +5;, lv jlyhq e|

�
W '

�

2

k�s
� n s

�
� �

l
+63,

dqg wkh 88 0olqh iru frqglwlrq +5<, e|

�
WW '

�

e
s +64,

Erwk �upv zloo iudjphqw surgxfwlrq li � : �

e
s dqg wkh| zloo fkrrvh

qrw wr gr vr li � 	
�

2

��s
� n s

�
� �

�
� Iru lqwhuphgldwh frvw uhgxfwlrqv

�

2

��s
� n s

�
� �

�
	 � 	

�

e
s qr v|pphwulf htxloleulxp h{lvwv1 Exw wkhuh

duh dv|pphwulf htxloleuld zkhuh rqh �up fkrrvhv wr iudjphqw surgxfwlrq

exw lw grhv qrw sd| iru wkh rwkhu wr gr vr1 Khuh/ wkh htxloleulxp lv qrw

xqltxh +dqg rqh lv pl{hg, dqg wkh htxloleulxp vwuxfwxuh ghshqgv rq zkr

pryhv �uvw +dqg kdv wkh �uvw pryhu dgydqwdjh,1 Jhqhudoo|/ Iljxuh 44

frq�upv wkh wudgh0r� ehwzhhq � dqg s = Li frvw vdylqjv duh vx!flhqwo|

odujh lq frpsdulvrq wr wkh sodqw �{hg vhw0xs frvwv/ erwk �upv zloo fkrrvh

wkh iudjphqwhg surgxfwlrq vwuxfwxuh1
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Iljxuh 44= Wudgh0r� ehwzhhq wkh Frvw Vdylqjv ri Iudjphqwdwlrq dqg

Il{hg Sodqw Vhw0xs Frvwv/ V|pphwulf Frvwv
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���

���
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���
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I

γ

,,

))

QR IUDJPHQWDWLRQ RI ERWK ILUPV

IUDJPHQWDWLRQ RI ERWK ILUPV

QR V\PPHWULF HTXLOLEULXP
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Iljxuh 45= Pdunhw vl}h yhuvxv frvw vdylqjv

���

���

���

���

���

���

���

���

���

��� ��� ��� ��� ���
γ

$

QR IUDJPHQWDWLRQ

IUDJPHQWDWLRQ

QR V\PPHWULF

HTXLOLEULXP

))

,,

Iljxuh 45 sorwv wkh htxloleulxp frqglwlrqv iru E�c �� 0 frpelqdwlrqv

dvvxplqj s lv �{hg dw f�D1 Iru jlyhq �{hg frvwv dqg �{lqj wkh udwh

ri frvw vdylqjv/ Iljxuh 45 looxvwudwhv wkdw iudjphqwdwlrq ehfrphv pruh

olnho|/ wkh juhdwhu wkh pdunhw lv1 Wkdw phdqv/ li pdunhwv jurz idvwhu

uhodwlyh wr wkh frvw vdylqjv srwhqwldo dqg wkh �{hg sodqw vhw0xs frvwv/ d

iudjphqwhg surgxfwlrq vwuxfwxuh ehfrphv pruh olnho|1

Li rqh �up kdv d frvw glvdgydqwdjh +dvvxph �up 4,/ wkhuh h{lvw sd0

udphwhu frpelqdwlrqv/ zkhuh wkh kljk frvw �up � fkrrvhv d iudjphqwhg

surgxfwlrq vwuxfwxuh/ exw �up 2 grhvq*w1 Lq Iljxuh 46/ � ' ec SU ' ��D

dqg �
U ' � lv dvvxphg1 Wkh duhd lq wkh E�c s�0sodqh zkhuh wklv rffxuv

lv jlyhq iru srlqwv ehorz 88 / exw deryh UU1 Khuh/ xqltxh dv|pphwulf

htxloleuld dulvh jhqhulfdoo|1

448



Iljxuh 46= Wudgh0r� ehwzhhq wkh Frvw Vdylqjv ri Iudjphqwdwlrq dqg

Il{hg Sodqw Vhw0xs Frvwv/ Dv|pphwulf Frvwv
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;16 Phdvxulqj lqwhuqdwlrqdo rxwvrxuflqj e| lpsruwv

ri lqwhuphgldwhv

Lq rxu fdofxodwlrqv ri lpsruwhg lqwhuphgldwhv zh uho| rq wkh Dxvwuldq

L0R wdeoh iru 4<<3 dqg suholplqdu| L0R gdwd frqvwuxfwhg iurp wkh xvxdo

pdnh dqg devruswlrq pdwulfhv iru 4<<8/ wkdw zhuh mxvw pdgh dydlodeoh wr

xv e| Vwdwlvwlfv Dxvwuld1 Zkloh wkh 4<<3 wdeoh glvdjjuhjdwhv lqwhuphgldwh

lqsxw  rzv lq grphvwlf surgxfwv dqg lpsruwv/ wklv lqirupdwlrq zdv qrw

dydlodeoh iru 4<<81 Wkxv iru hdfk plvvlqj |hdu dv zhoo dv iru 4<<8 wkh

lqwhuphgldwh lpsruw pdwul{ zdv fdofxodwhg e| wkh iroorzlqj irupxod=

�U��

U��

U��S
�
U��

[
�

U�� +65,

Wkh �uvw whup ghvfulehv wkh vkduh pdwul{ ri hdfk w|sh ri lqwhuphgldwh

lpsruw � ri hdfk lqgxvwu| � +�U��, lq wrwdo lqwhuphgldwh sxufkdvhv ri w|sh

� ri lqgxvwu| � +U���1 Wklv pdwul{ lv nqrzq iru 4<<3 dqg zdv h{wudsrodwhg

e| |hduo| jurzwk udwhv ri lpsruw txrwdv +vkduh ri wrwdo lpsruwv lq jurvv

surgxfwlrq, iru hdfk jrrg/ ghulyhg iurp |hduo| qdwlrqdo dffrxqw �jxuhv1

Wkh xqghuo|lqj dvvxpswlrq lv wkdw wkh ghyhorsphqw ri wkh lpsruwhg

lqwhuphgldwh vkduh ri hdfk jrrg lv wkh vdph dfurvv vhfwruv1

Wkh vhfrqg whup jlyhv wkh vkduh ri sxufkdvhv ri hdfk w|sh ri lqsxw �

lq wrwdo lqwhuphgldwhv vrxufhg e| lqgxvwu| �1 Wklv lqirupdwlrq lv jlyhq

e| wkh uhvshfwlyh L0R gdwd iru 4<<3 dqg 4<<8 dqg lqwhusrodwhg iru wkh

rwkhu |hduv1

Ilqdoo|/ gdwd iru wkh odvw whup +wrwdo lqwhuphgldwh sxufkdvhv ri hdfk

lqgxvwu| �, lv ghulyhg iurp qdwlrqdo dffrxqw �jxuhv1

;17 Hvwlpdwlqj wkh lpsdfw ri iudjphqwdwlrq rq wr0

wdo idfwru surgxfwlylw|

Iroorzlqj Ihhqvwud 0 Kdqvrq +4<<:/ 4<<<, dqg rwkhuv zh dvvxph wkdw

rxwsxwv dqg lqsxwv ri pdqxidfwxulqj lqgxvwulhv duh uhodwhg e| d wudqvorj

surgxfwlrq ixqfwlrq +vnlsslqj wkh wlph dqg lqgxvwu| lqgh{,=

*? s E5� ' �f n Ek.D�
�

*? 5 n
�

2
*? 5

�

� *? 5 +66,

zkhuh 5 ' E%c +� lv d yhfwru ri sulpdu| lqsxwv % dqg lqwhuphgldwh

lqsxwv +1 Wkh vfdodu �f fdswxuhv qhxwudo whfkqlfdo surjuhvv dqg wkh

yhfwru k.D�/
S�n�

�'�
�� ' f/ uhsuhvhqwv qrq0qhxwudo whfkqlfdo fkdqjh1

Dgglwlrqdoo|/
S�n�

�'�
k� ' � dqg wkh urzv dqg froxpqv ri � vxp wr }hur

li wkh surgxfwlrq ixqfwlrq lv olqhduo| krprjhqhrxv zklfk lv dvvxphg
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wkurxjk rxw1 Wkh glvfuhwh fkdqjh lq rxwsxw/ lqsxw dqg whfkqrorj|/ wkh

odwwhu vwhpplqj lqwhu dold iurp rxwvrxuflqj/ lv jlyhq e|

{*? s E5� '

�
{�f n{D

� �

2
E*? 53� n *? 5�

�
n

�
kn ED3� nD�

�

2

��

{*? 5 n

{
�

2
*? 5

�

� *? 5 +67,

dqg surylghv d ghfrpsrvlwlrq lq=

� whfkqrorjlfdo fkdqjh +h1j1 lqgxfhg e| rxwvrxuflqj, hydoxdwhg dw

dyhudjh ohyhov ri wkh lqsxwv>

� fkdqjh lq lqsxwv hydoxdwhg dw dyhudjh whfkqrorj| sdudphwhuv>

� fkdqjh lq wkh txdgudwlf lqsxw whupv1

Wkh fkdqjh ri wrwdo idfwru surgxfwlylw| lv jlyhq e| wkh �uvw frpsr0

qhqw ri htxdwlrq +67,=

{A8� ' {�f n{D
� �

2
E*? 53� n *? 5� +68,

dqg xvlqj wkh �uvw rughu frqglwlrq iru frvw plqlpl}dwlrq lw fdq eh vkrzq

wkdw wkh fkdqjh lq WIS fdq eh uhsuhvhqwhg e| wkh Wruqtylvw lqgh{ zklfk

vxewudfwv wkh jurzwk ri lqsxwv zhljkwhg e| revhuyhg frvw vkduhv iurp

wrwdo rxwsxw jurzwk1

{A8� ' {*? t � �

2
Ern r3��

�

{*? 5 +69,

Zh iroorz Ihhqvwud 0 Kdqvrq +4<<:/ 4<<<, dqg srvwxodwh wkdw {�f

dqg {� duh ixqfwlrqv ri rxwvrxuflqj/ h{rjhqrxv whfkqrorjlfdo fkdqjh

dqg rwkhu ghwhuplqdqwv E� � l1h1=

�� ' �� � n �� +6:,

��f ' q� � n �� +6;,
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lpso|lqj

{A8�� ' q{� � n
�

2
{�

�

��
�

E*? 5�c3� n *? 5�� n 0� +6<,

Zh fdq wkhq lvrodwh wkh lpsdfw ri rxwvrxuflqj rq {A8� iurp wkh h�hfw

ri gl�huhqw yduldeohv phdvxulqj whfkqrorjlfdo surjuhvv +ghqrwhg e| &,=

{A8��& ' q&{� �& n

�

2
{� �&

�n�[
�'�

K�& E*? 5��&c3� n *? 5��&� +73,

Lq wkh hpslulfdo h{huflvh wklv vshfl�fdwlrq fdqqrw eh hvwlpdwhg vlqfh

wkh lqwhudfwlrq h�hfwv +vhfrqg sduw ri htxdwlrq +73,, duh kljko| froolqhdu1

Udwkhu zh fodvvli| lqgxvwulhv dv vnloo0lqwhqvlyh li wkh phgldq kljk0vnloohg0

wr0orz0vnloohg udwlr lv kljkhu wkdq wkdw ri wrwdo pdqxidfwxulqj dqg dv

fdslwdo0lqwhqvlyh li wkh phgldq ri wkh uhdo vwrfn ri fdslwdo0wr0wrwdo hp0

sor|phqw udwlr lv deryh wkh phgldq ri wrwdo pdqxidfwxulqj1 Wkhvh wzr

gxpplhv duh lqwhudfwhg zlwk wkh rxwvrxuflqj phdvxuh dqg lqwurgxfhg

lqvwhdg ri wkh vhfrqg whup lq htxdwlrq +73,1

;18 Phdvxulqj wkh h�hfwv ri rxwvrxuflqj rq zdjh

lqhtxdolw| 0 pdqgdwhg idfwru sulfh fkdqjhv1

Lq dffrugdqfh wr Ihhqvwud 0 Kdqvrq +4<<:/ 4<<<, zh dgrsw d prgl�fdwlrq

ri wkh frqyhqwlrqdo pdqgdwhg idfwru sulfh uhjuhvvlrq dqg xvh d wzr0vwdjh

dssurdfk=

4, Lq d �uvw vwhs wkh wrwdo fkdqjhv lq surgxfwlylw| dqg sulfh fkdqjhv/

fruuhfwhg iru lqwhu0lqgxvwu| zdjh gl�huhqwldov duh ghfrpsrvhg lqwr gl�hu0

hqw vwuxfwxudo frpsrqhqwv/ vshfl�fdoo|/ lqwr dq rxwvrxuflqj frpsrqhqw

dqg dq U)G frpsrqhqw ghqrwhg e| yhfwru � =

Fkdqjhv lq WIS duh ghfrpsrvhg dffruglqj wr=

{A8��| ' q
�{� �| n

�

2
{� ��|�

�E*? 5�c|3� n *? 5�|� n #�| +74,

zklfk lv wkh vdph dv htxdwlrq +6<,1

Fkdqjhv lq ydoxh dgghg sulfhv dqg lqgxvwu|0vshfl�f zdjh fkdqjhv duh

ghfrpsrvhg dffruglqj wr=
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{*? RT�| � e�| ' B
�{� �| n b{A8��| n ��| +75,

zkhuh b lv wkh sdvv0wkurxjk frh!flhqw/ phdvxulqj krz pxfk ri wkh

surgxfwlylw| fkdqjh lv sdvvhg wkurxjk wr lqgxvwu| ydoxh dgghg sulfhv/ B

lv d yhfwru ri frh!flhqwv phdvxulqj wkh gluhfw lpsdfw ri rxwvrxuflqj rq

lqgxvwu| sulfhv1 e�| lv gh�qhg dv= e�| '
�

2
E��c|3� n �|��

�E{ *?�|� �{*?/|�

zkhuh �|� lv wkh yhfwru ri frvw vkduhv ri sulpdu| lqsxwv/ {*?�|� duh

lqgxvwu| vshfl�f idfwru sulfh fkdqjhv dqg{*?/| wkh dyhudjh idfwru sulfh

fkdqjh dfurvv lqgxvwulhv1 Wklv whup fruuhfwv iru wkh idfw wkdw idfwru sulfhv

duh qrw wkh vdph iru doo lqgxvwulhv dv lw lv dvvxphg lq wudgh wkhru|1

Erwk htxdwlrqv frpelqhg jlyh=

{*? RT�| n{A8��| � e�| ' �
�{� �| n

�

2
{� ��|�

�E*? 5�c|3� n *? 5�|� n 0�|

+76,

zkhuh

� ' dqE� n b� n Bo ( �
�

' �
�

E� n b�( 0�| ' #�|E� n b� n ��| +77,

Wkh uhjuhvvlrq djdlq lqfoxghv dq lqwhudfwlrq whup ri wkh vwuxfwxudo

yduldeoh � dqg wkh sulpdu| idfwru txdqwlwlhv +5,/ zkhuhe| D lv wkh pdwul{

ri frh!flhqwv phdvxulqj wklv lqwhudfwlrq dqg vkrxog jlyh hylghqfh rq wkh

pdjqlwxgh ri qrq0qhxwudo fkdqjhv lq whfkqrorj| gxh wkh idfwru eldv ri

rxwvrxuflqj wr wkh Hdvw dqg rwkhu vwuxfwxudo yduldeohv1 Djdlq/ wkhvh lq0

whudfwlrq h�hfwv wxuq rxw wr eh kljko| froolqhdu lq rxu uhjuhvvlrq dqdo|vlv

dqg duh gursshg1 Dv ehiruh/ zh gh�qh gxpplhv iru vnloo0lqwhqvlyh lqgxv0

wulhv +(��}�3r&�,,, dqg fdslwdo0lqwhqvlyh lqgxvwulhv +(S@R�|@,, dqg lqwhudfw

wkhvh wzr gxpplhv zlwk rxu rxwvrxuflqj phdvxuh iru Dxvwuldq vrxuflqj

iurp wkh Hdvw1 Zh wkhq duulyh dw wkh iroorzlqj vshfl�fdwlrq iru rxu �uvw

vwdjh uhjuhvvlrq=

{*? RT�| n{A8��| n e�| ' �J n ����| n �2��|(��}�3r&�,, +78,

n����|(S@R�|@, n �ej�| n >� n D | n 0�|

Wkh yduldeoh pdwul{ j frpsulvhv wkh U)G0wr0rxwsxw udwlr dv zhoo

dv ryhudoo h{sruw dqg lpsruw rshqqhvv zlwk uhvshfw wr Hdvwhuq frxqwulhv

dv dgglwlrqdo frqwuro yduldeohv1 >� dqg �| duh lqgxvwu| dqg wlph vshfl�f

�{hg h�hfwv1 Vxevfulsw � uhihuv wr lqgxvwu| dqg | wr wlph +|hduv, dqg {

lqglfdwhv �uvw gl�huhqfhv1
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5, Dv d vhfrqg vwhs/ wkh ghfrpsrvhg sulfh dqg surgxfwlylw| fkdqjhv

duh uhjuhvvhg rq idfwru frvw vkduhv wr hvwlpdwh wkh fkdqjhv lq sulpdu|

idfwru sulfhv dwwulexwdeoh wr +pdqgdwhg e|, rxwvrxuflqj dorqh1 Wkh vhf0

rqg vwdjh uhjuhvvlrqv iru hdfk vwuxfwxudo yduldeoh & duh=

{*? RT ��|& n{A8��|& �{e�|& '
�

2
E��c|3� n ��|�

�
/& +79,

� ghqrwh idfwru frvw vkduhv ri sulpdu| idfwruv dqg wkh frh!flhqwv

/& rewdlqhg duh wkh fkdqjh lq sulpdu| idfwru sulfhv wkdw duh h{sodlqhg

e| ghwhuplqdqw &/ wkdw lv/ rxwvrxuflqj wr wkh Hdvw dqg rwkhu srvvleoh

ghwhuplqdqwv1

Iru rxu uhjuhvvlrqv zh xvh wkh iroorzlqj vshfl�fdwlrq=

{*? R
Tc�

�| n{A8��
�| �{e��| ' /

�
Srn )� n �| n 1�| +7:,

zkhuh R
Tc�

c A8�
� dqg e

� duh wkh fkdqjhv lq ydoxh dgghg sulfhv/

wrwdo idfwru surgxfwlylw| dqg lqgxvwu|0vshfl�f zdjh gl�huhqfhv gxh wr

rxwvrxuflqj/ Sr ghqrwhv frvw vkduhv ri sulpdu| idfwruv1 Ilqdoo|/ wkh fr0

h!flhqwv / rewdlqhg iurp wkhvh uhjuhvvlrqv duh wkh fkdqjhv lq sulpdu|

idfwru sulfhv wkdw duh h{sodlqhg +pdqgdwhg, e| rxwvrxuflqj wr wkh Hdvw1

;19 Yduldeohv dqg gdwd vrxufhv

Wdeoh 4: dqg Wdeoh 4;
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Table 17: List of Variables and their Definition

Variable Symbol Definition

Relative skill-specific employment H/L High-skilled employment in heads divided by low-skilled employment in heads

Relative skill-specific wages wH/wL Wage per high-skilled worker divided by wage per low-skilled worker

Export openness XOP Exports as percent of gross production
Import openness MROP Imports minus outsourcing to Eastern countries as percent of gross production
Capital output ratio KY Real capital stocks divided by real gross production
Degree of organisation of trade unions ORG Union members' share in industry (i) in overall industry members divided by employment share of industry (i)
Median firm size MSIZE Median size of firms in industry (i)
Price cost margin PCM Value added minus wage costs as percent of gross production
Total factor productivity TFP Tornqvist index: growth of inputs weighted by observed cost shares minus total output growth
Outsourcing to Eastern countries O Austrian imports of manufactured intermediates from Eastern countries as percent of gross production

Dummy variable for skill-intensive industries Dhigh skill value = 1 if the median high-skilled-to-low-skilled ratio is higher than that of total manufacturing

Dummy variable for capital-intensive industries Dcapital intesive value = 1 if the median real stock of capital-to-total employment ratio is that of total manufacturing

Value added industry price pV

Change in inter-industry wage differentials e Cost share weighted difference between industry-specific factor price changes and the average factor price change across industries
Cost shares of primary factors cs Wage costs for low-skilled and high-skilled labor, as well as total capital rents, respectively, divided by total costs



Table 18: Data Sources

Variable Source

Real value added Statistics Austria, Österreichs Volkseinkommen 1998 
Nominal value added Statistics Austria, Österreichs Volkseinkommen 1998 
Nominal gross production Statistics Austria, Österreichs Volkseinkommen 1998 
Real gross production Statistics Austria, Österreichs Volkseinkommen 1998 
Total employment Statistics Austria, Österreichs Volkseinkommen 1998 
Exports Statistics Austria and reclassified to NACE 2-digit industry level by WIFO
Imports Statistics Austria and reclassified to NACE 2-digit industry level by WIFO
Real stock of capital Own calculations using the nominal stock of capital and the user costs of capital
Nominal stock of capital Statistics Austria; we are indebted in K. Schwarz who kindly provided the unpublished figures
User costs of capital Prime rate (WIFO) plus depreciation rate (15%) plus change in investment prices (investment deflator from the capital stock series, Statistics Austria)
Intra-firm imports Austrian National Bank; we are grateful to R. Dell'mour for providing the detailed databasis
Intra-firm exports See intra-firm imports
Employment in foreign affiliates See intra-firm imports
R&D intensity Chamber of Commerce, reclassified to NACE 2-digit indiustry level, values for 1997 from Statistics Austria, interpolated in between.
High-skilled workers and employees "Lohnerhebung", Austrian Chamber of Commerce;

blue colour workers of the categories "Besonders qualifizierte Arbeiter", and "Qualifizierte Arbeiter" and white colour workers of group IV to VI,
reclassified to NACE 2-digit industry level

Low-skilled workers and employees "Lohnerhebung", Austrian Chamber of Commerce;
blue colour workers and white colour workers of the remaining categories, reclassified to NACE 2-digit industry level

Manufactured intermediate imports Statistics Austria, Austrian Input-Output table 1990 and (preliminary) 1995, interpolation and extrapolation 
Degree of organisation of trade unions Austrian Tade Union Federation
Median firm size WIFO Investment Survey



GLH LQWHUQDWLRQDOH IUDJPHQWLHUXQJ

GHU ZHUWVFKÙSIXQJVNHWWH0
NXU]IDVVXQJ

Vhlw ghu Rvwù�qxqj }x Ehjlqq ghu qhxq}ljhu Mdkuh ndp hv }x hlqhu

vwdunhq Dxvzhlwxqj ghu Kdqghoveh}lhkxqjhq }zlvfkhq ghq zhvwolfkhq

Lqgxvwulhoçqghuq xqg ghq Oçqghuq Plwwho0 xqg Rvwhxursdv/ dehu dxfk

}x hlqhp vsuxqjkdiwhq Dqvwlhj ghu Gluhnwlqyhvwlwlrqhq1 Glh G|qdpln

glhvhv Sur}hvvhv zdu ehvrqghuv yrq ghu Dxvvfkùsixqj uhodwly jur�hu

Vsh}ldolvlhuxqjvsrwhqwldoh +edvlhuhqg dxi jur�hq Orkqgl�huhqwldohq, }zlv0

fkhq Zhvw xqg Rvw qdfk ghp Idoo ghv Hlvhuqhq Yrukdqjv jhsuçjw1 Wud0

jhqgh Ehghxwxqj ndp gdehl ghu lqwhuqdwlrqdohq Dxivsdowxqj ghu Zhuw0

vfkùsixqjvnhwwh }x/ glh qhxh Pùjolfknhlwhq ghu lqwhuqdwlrqdohq Duehlw0

vwhloxqj ù�qhw= Xqwhuqhkphq jhkhq phku xqg phku gd}x ÿehu/ lkuhq
Surgxnwlrqvsur}hvv juhq}ÿehuvfkuhlwhqg }x rujdqlvlhuhq xqg glh hlq}ho0

qhq Surgxnwlrqvvhjphqwh hqwvsuhfkhqg ghq nrpsdudwlyhq Yruwhlohq ghu
hlq}hoqhq Surgxnwlrqvvwdqgruwh dxi}xwhlohq1 Glhvh lqwhuqdwlrqdoh Iudj0
phqwlhuxqj ghu Zhuwvfkùsixqjvnhwwh ndqq hqwzhghu gxufk yhuphkuwhq
Kdqgho yrq ]zlvfkhqsurgxnwhqplw dqghuhq dxvoçqglvfkhq Xqwhuqhkphq
+�dup*v ohqjwk wudgh�, rghu lqqhukdoe ghv hljhqhq Xqwhuqhkphqv +gxufk
Gluhnwlqyhvwlwlrqhq, ehzhunvwhooljw zhughq1 Xqdekçqjlj gdyrq zhofkh

Rujdqlvdwlrqvirup jhzçkow zlug/ zlug glhvh Glvnxvvlrq xqwhu ghpVfkodj0
zruw �Rxwvrxuflqj� jhiÿkuw1

Gdv Rxwvrxuflqj hlq}hoqhu 0 yru doohp duehlwvlqwhqvlyhu 0 Surgxnwlrq0
vvfkulwwh zxugh lqvehvrqghuh gxufk glh Dxvzhlwxqj xqg Yhuwlhixqj ghv
hxursçlvfkhq Lqwhjudwlrqvsur}hvvhv lp Udkphq ghu Hxursd0Denrpphq

ehjÿqvwljw/ zhofkh glh Huzhlwhuxqj ghu HX lq qçkhuhu ]xnxqiw lq Dxv0
vlfkw vwhoowhq1 Gduÿehu klqdxv kdehq glh Irupxolhuxqj sdqhxursçlvfkhu

Xuvsuxqjvuhjhoq vrzlh glh doojhphlqh Uhgxnwlrq yrq Lqirupdwlrqv0 xqg

Qhw}zhunnrvwhq ghq Kdqgho plw ]zlvfkhqsurgxnwhq huohlfkwhuw xqg glh
lqwhuqdwlrqdoh Iudjphqwlhuxqj ghu Surgxnwlrq ehjÿqvwljw1

Glh yruolhjhqgh Vwxglh ehohxfkwhw glh Dxvzlunxqjhq ghv Rxwvrxuflqj
xqg }hljw glh Khudxvirughuxqjhq iÿu glh ùvwhuuhlfklvfkh Zluwvfkdiwvsrol0

wln dxv Vlfkw ghu qhxhuhq Wkhrulh dxi1 Lp hpslulvfkhq Whlo zhughq qhehq

ghu Ehvfkuhlexqj ghu zlfkwljvwhq Whqghq}hq vhlw Ehjlqq ghu qhxq}ljhu
Mdkuh huvwh Hlqvfkçw}xqjhq ghu Dxvzlunxqjhq dxi glh ùvwhuuhlfklvfkh

Vdfkjÿwhuhu0}hxjxqj yrujhohjw1
Dxv Vlfkw ghu Dx�hqzluwvfkdiwvwkhrulh hujhehq vlfk irojhqgh txdolwd0

wlyhq Dxvvdjhq }xp Skçqrphq Rxwvrxuflqj=

� Lq hlqhu Zhow shuihnwhu Jÿwhu0 xqg Idnwrupçunwh +ghp odqjiulvwlj

rulhqwlhuwhq ùnrqrplvfkhq Uhihuhq}prghoo rkqh Xqjohlfkjhzlfkwh,

hukùkw glh lqwhuqdwlrqdoh Iudjphqwlhuxqj ghuZhuw0vfkùsixqjvnhwwh



dxijuxqg ghu H!}lhq}jhzlqqh glh Zrkoidkuw lq ehlghq lqyroylhuwhq

Oçqghuq +Vhqghu0 xqg Hpsiçqjhuodqg,1

� Rxwvrxuflqj lvw odqjiulvwlj plw hlqhp Vwuxnwxuzdqgho lq ghu Lqgxv0

wulh yhuexqghq1 Mh uhlexqjvorvhu glh Uhdoorndwlrq ghu Surgxnwlrqv0

idnwruhq lq mhqh Lqgxvwulhq e}z1 Surgxnwlrqv0vhjphqwh/ lq ghqhq

hlq nrpsdudwlyhu Yruwhlo jhjhqÿehu ghp Dxvodqg ehvwhkw/ ghvwr

vwçunhu zlug ghu doojhphlqh srvlwlyh Zrkoidkuwvh�hnw dxvidoohq1

� Glh Yhuwhloxqjvzlunxqjhq ghv Rxwvrxuflqj jhkhq plw jur�hu Zdku0

vfkhlqolfknhlw }xodvwhq ghu zhqljhu txdol�}lhuwhq Duehlwvnuçiwh1 Glh

uhodwlyhq Jhzlqqh ghu ehvvhu Txdol�}lhuwhq vlqg mhgrfk jur� jhqxj/

gdvv vlh glh zhqljhu Txdol�}lhuwhq hqwvfkçgljhq nùqqwhq1

Glhvh Vwxglh yhuvxfkw hlqh huvwh Devfkçw}xqj glhvhu Zlunxqjhq dxi
Juxqgodjh ùvwhuuhlfklvfkhu Gdwhq ghu Vdfkjÿwhuhu}hxjxqj1 Dxv ghvnuls0
wlyhu Vlfkw vlqg dov zlfkwljvwh vwlolvlhuwh Idnwhq khuyru}xkhehq=

� Plw hlqhp gxufkvfkqlwwolfkhq mçkuolfkhq Zdfkvwxp yrq 43/:( hq0
wzlfnhowh vlfk gdv Rxwvrxuflqj +jhphvvhq dov Dqwhlo dp Euxwwr0
surgxnwlrqvzhuw, ghu ùvwhuuhlfklvfkhq Lqgxvwulh lq glh Rvwvwddwhq
}zlvfkhq 4<<3 xqg 4<<; qrfk g|qdplvfkhu dov glh jhvdpwh Lpsruw0
rghu H{sruwwçwljnhlw dxv xqg lq glhvh Vwddwhq1

� Glh }xqhkphqgh Ù�qxqj jhjhqÿehu ghq Rvwvwddwhq jlqj gdehl
yru doohp }xodvwhq yrq ùvwhuuhlfklvfkhq ]zlvfkhqsurgxnwhq xqg
Yruohlvwxqjvlpsruwhq dxv dqghuhq Oçqghuq1 Glh Iudjphqwlhuxqj

ghu Surgxnwlrq shu vh lvw plw gxufkvfkqlwwolfk 4/:( sur Mdku lp

Yhujohlfkv0}hlwudxp ndxp jhvwlhjhq1

� Lqvjhvdpw eolhe glh Vwuxnwxu ghu iudjphqwlhuhqghq Lqgxvwulhq }zlv0

fkhq 4<<3 xqg 4<<; uhodwly vwdelo1 Mhqh Eudqfkhq plw krkhq Rxw0
vrxuflqjdnwlylwçwhq dp Ehjlqq ghu Xqwhuvxfkxqjvshulrgh zduhq
dxfk dp Hqgh glh Dnwlyvwhq1 Glh Eudqfkhqvwuxnwxu ghu Rxw0

vrxuflqjdnwlylwçwhq lq ghq Rvwvwddwhq kdw vlfk doohuglqjv vwdun

jhzdqghow xqg qçkhuwh vlfk ghu Vwuxnwxu ghv Rxwvrxuflqj plw ghu

ÿeuljhq Zhow dq1

Glhvh huvwhq Hujheqlvvh iÿkuwhq }x hlqhu hlqjhkhqghuhq Dqdo|vh ghu
Gdwhq plwwhov sdqho0ùnrqrphwulvfkhq Phwkrghq1 Lp ]hqwuxp ghv Lq0
whuhvvhv vwdqghq gdehl glh Zlunxqjhq dxi Surgxnwlylwçw/ txdol�ndwlrq0

vvsh}l�vfkh Ehvfkçiwljxqj xqg Oùkqh lq ghu ùvwhuuhlfklvfkhq Lqgxvwulh

}zlvfkhq 4<<3 xqg 4<<;1 Dov zlfkwljvwh Hujheqlvvh vlqg }x qhqqhq=



� Rxwvrxuflqj lq glh Rvwvwddwhq hukùkw gdv Zdfkvwxp ghu wrwdohq

Idnwrusurgxnwlylwçw xqg gdplw glh Zhwwehzhueviçkljnhlw ùvwhuuh0

lfklvfkhu Lqgxvwulhxqwhuqhkphq vljql�ndqw +glhv jlow lqvehvrqghuh

iÿu Eudqfkhq/ glh ehvrqghuv ndslwdo0 e}z1 kxpdqndslwdolqwhqvly

vlqg,1

� Rxwvrxuflqj lq glh Rvwvwddwhq yhuvfklhew glh uhodwlyh Ehvfkçiwljxqj

lq ghu Lqgxvwulh }xjxqvwhq ghu ehvvhu txdol�}lhuwhq Duehlwvnuçiwh1

� Lq shuihnwhq Idnwrupçunwhq zçuh ghu Orkqxqwhuvfklhg }zlvfkhq

ehvvhu xqg vfkohfkwhu txdol�}lhuwhq Lqgxvwulhehvfkçiwljwhq/ ghu ghp

Rxwvrxuflqj lq glh Rvwvwddwhq }xjhuhfkqhw zhughq ndqq/ juù�hu1

Dxijuxqg ghu yrukdqghqhq Uljlglwçwhq dxi ghq Idnwrupçunwhq eh0

redfkwhq zlu mhgrfk ehlghv= +uhodwly jhulqjh, Orkq0 xqg +dxv0
jhsuçjwhuh, Ehvfkçiwljxqjvh�hnwh }xodvwhq ghu zhqljhu Txdol�}lhu0
whq1

Glh zhlwhuh Dqqçkhuxqj }zlvfkhq ghq plwwho0 xqg rvwhxursçlvfkhq
Oçqghuq xqg ghq Plwjolhgvoçqghuq ghu HX nùqqwh }x hlqhu qrfk vwçun0
huhq Dxvsuçjxqj glhvhu Hqwzlfnoxqj iÿkuhq= Krkh uhodwlyh Zrkoidkuw0
v}xzçfkvh ghu ehvvhu Txdol�}lhuwhq jhjhqÿehu ghq vfkohfkwhu Txdol�}lhu0
whq jhphvvhq lq Oùkqhq xqg y1 d1 Ehvfkçiwljxqj1 Glh ùnrqrplvfkh

Wkhrulh vfkoçjw hlqljh Pùjolfknhlwhq yru/ xp ghq ßehujdqjvsur}hvv dp
Duehlwvpdunw vr }x jhvwdowhq/ gdvv vwdunh Ehodvwxqjhq iÿu glh zhqljhu
txdol�}lhuwhq Duehlwqhkphu dejhihghuw zhughq1 Hv ehvwhkw mhgrfk Nrq0
vhqv/ gdvv Kdqghovuhvwulnwlrqhq xqg surwhnwlrqlvwlvfkh Pd�qdkphq }xu
Ploghuxqj ghu Yhuwhloxqjvzlunxqjhq hlqh lqdgçtxdwh zluwvfkdiwvsrolwlv0

fkh Uhdnwlrq gduvwhoohq zÿughq1 Jhqdxvr zhughq Vxeyhqwlrqhq +vrihuq

glhvh ÿehukdxsw qrfk pùjolfk vlqg,/ glh glh elvkhuljh Ehvfkçiwljxqjv0

xqg Orkqvwuxnwxu nrqvhuylhuhq xqg ghq vwuxnwxuhoohq Zdqgho yhuodqjvd0
phq/ dov idovfkh Uhdnwlrqhq ehwudfkwhw1

Irojhqgh zluwvfkdiwvsrolwlvfkh Pd�qdkphq/ zhofkh Glvwruvlrqhq lp

]xjh ghv Dqsdvvxqjvsur}hvv vr jhulqj dov pùjolfk kdowhq/ zhughq lq ghu

xpidqjuhlfkhq Olwhudwxu }x glhvhp Wkhpd glvnxwlhuw=

� Elogxqjv0 xqg dxvelogxqjvsrolwlvfkh Lqlwldwlyhq }xu Yhuehvvhuxqj

ghu Txdol�ndwlrqhq ghu Duehlwvnuçiwh xqg }xu Hukùkxqj ghv Dxv0
elogxqjvvwdqgdugv zhughq dp kçx�jvwhq jhqdqqw1

� Glh Ghuhjxolhuxqj yrq Glhqvwohlvwxqjvvhnwruhq +zlh }1 E1 shuvùq0

olfkh Glhqvwh, nùqqwh ghq Yhuoxvw yrq Duehlwvsoçw}hq ghu zhqljhu
Txdol�}lhuwhq lq ghu Lqgxvwulh nrpshqvlhuhq1



� Pd�qdkphq }xu Hukùkxqj ghv Ohehqvvwdqgdugv mhqhu Juxssh/ glh

}x ghq Yhuolhuhuq ghv Rxwvrxuflqj +Joredolvlhuxqj, jhuhfkqhw zhu0

ghq +Vwhxhuhuohlfkwhuxqjhq/ Orkq}xvfkÿvvh/ Yhuehvvhuxqj ghv Dqjh0

erwv ù�hqwolfkhu Jÿwhu> hlq surjuhvvlyhuhv Vwhxhuv|vwhp zlunw hwzd

lq glhvh Ulfkwxqj,1

� Dquhl}v|vwhph iÿu Xqwhuqhkphq/ lq ghu ßehujdqjvskdvh dxfk zhql0

jhu txdol�}lhuwh Shuvrqhq hlq}xvwhoohq xqg vlfk dq ghq Xpvfkxoxqjv0

xqg Zhlwhuelogxqjvnrvwhq +Uhtxdol�}lhuxqj, }x ehwhloljhq1

� Vwçunhuh Dxvulfkwxqj ghu Pljudwlrqvsrolwln dxi ghq ]x}xj kùkhu

txdol�}lhuwhu Duehlwvnuçiwh1

� Iùughuxqj ghu Dxvelogxqj ghu Nlqghu yrq zhqljhu txdol�}lhuwhq

Shuvrqhq1

Dqjhvlfkwv ghu g|qdplvfkhq Hqwzlfnoxqj ghv Rxwvrxuflqj vroowhq
pùjolfkvw iuÿk}hlwlj zluwvfkdiwvsrolwlvfkh Lqlwldwlyhq jhvhw}w zhughq/ xp
hlqhuvhlwv glh nxu}iulvwljhq Zrkoidkuwvyhuoxvwh vr jhulqj dov pùjolfk }x
kdowhq xqg dqghuhuvhlwv ghq vwuxnwxuhoohqZdqgho lp Udkphq ghu }xqhkp0

hqghq lqwhuqdwlrqdohq Duehlwvwhloxqj }x xqwhuvwÿw}hq1 Rezrko qlfkw
dooh yrujhvfkodjhqhq iÿu glh vsh}l�vfkh ùvwhuuhlfklvfkh Vlwxdwlrq jhhljqhw
vlqg/ elhwhw ghu Ndwdorj grfk hlqh vlqqyrooh Edvlv hlqhu lqiruplhuwhq
Glvnxvvlrq1 Glh dgçtxdwh zluwvfkdiwvsrolwlvfkh Uhdnwlrq zlug mhghqidoov
yrq Odqg }x Odqg yhuvfklhghq vhlq1
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