
PWP-048

The Origins of State Electricity Regulation:
Revisiting an Unsettled Topic

Christopher Knittel

November 1999

This paper is part of  the working papers series of the Program on Workable Energy
Regulation (POWER).  POWER is a program of the University of California Energy
Institute, a multicampus research unit of the University of California, located on the
Berkeley campus.

University of California Energy Institute
2539 Channing Way

Berkeley, California 94720-5180
www.ucei.berkeley.edu/ucei



A�i �h�}�?t Lu 5|@|i ,*iU|h�U�|) +i}�*@|�L?G

+i��t�|�?} @? N?ti||*i_ ALT�U

��h�t|LT�ih k?�||i*W

#iT@h|4i?| Lu 6�?@?Ui @?_ ,UL?L4�Ut

�Lt|L? N?��iht�|)

��%b%bb

�Mt|h@U|

`��*i |�i i*iU|h�U�|) �?_�t|h) �t U�hhi?|*) i Tih�i?U�?} @ hi}�4i t��u| uhL4 t|@|i hi}�*@|�L? |L UL4�

Ti|�|��i 4@h!i|t uLh }i?ih@|�L?c @ ?�4Mih Lu ^�it|�L?t hi}@h_�?} |�i U�@?}i �? hi}�*@|Lh) i?��hL?4i?| �?

|�i i*iU|h�U�|) �?_�t|h) _�h�?} |�i Mi}�??�?} Lu |��t Ui?|�h) hi4@�? �?ti||*i_� A��t T@Tih hi��t�|t tL4i

Lu |�iti �tt�it� 5TiU��U@**)c |�i T@Tih |it|t |�i �@*�_�|) Lu |�i |�L 4Lt| UL44L?*) t�}}it|i_ hi@tL?t uLh

|�i Lh�}�? Lu t|@|i hi}�*@|�L? �? |�i i*iU|h�U�|) �?_�t|h)� Nt�?} �i?t�t _@|@ }@|�ihi_ L? |�i i*iU|h�U�|)

�?_�t|h) _�h�?} |�i Mi}�??�?} Lu |��t Ui?|�h)c |�i T@Tih 4L_i*t |�i _iU�t�L? |L @_LT| t|@|i hi}�*@|�L?

@t @ u�?U|�L? Lu |�i @�ih@}i i*iU|h�U�|) Th�Ui @?_ ThL�| h@|i �? |�i t|@|i� A�i hit�*|t U@t| _L�M| L?

|�i UL44L?*) @UUiT|i_ ��t|��U@|�L?c @||h�M�|i_ |L a@hhi** E�b.H�c |�@| t|@|i hi}�*@|�L? �@t T@tti_ |L

*�4�| UL4Ti|�|�L? @?_ �?Uhi@ti |�i ThL�|t Lu i*iU|h�U�|) �h4tc M�| _L ?L| �?@4M�}�L�t*) t�TTLh| |�i

T�M*�U �?|ihit| ��i�c i�|�ih� A�i T@Tih |�i? _h@�t L? |h@_i T�M*�U@|�L?t |L @ttitt |�i �?_�t|h)<t 4�?_ti|

_�h�?} |��t Tih�L_� w�|ih@|�hi uhL4 |�i �@|�L?@* ,*iU|h�U w�}�| �ttLU�@|�L? t�}}it|t |�@| @*|�L�}� tL4i

�?_�t|h) *i@_iht t�TTLh|i_ t|@|i hi}�*@|�L? �? Lh_ih |L h�_ |�i4ti*�it Lu ULhh�T| *LU@* TL*�|�U�@?tc |�i

�?_�t|h) _�_ ?L| �?�*@|ih@**) t�TTLh| �?Uhi@tit �? hi}�*@|�L?�

WW �L�*_ *�!i |L |�@?! 5i�ih�? �Lhi?t|i�?c a�4 ��t�?i**c @?_ T@h|�U�T@?|t �? |�i N?��iht�|) Lu �@*�uLh?�@ ,?ih}) W?t|�|�|i

ti4�?@h tih�it uLh |�i�h �i*Tu�* UL44i?|t� 6�?@?U�@* t�TTLh| uhL4 |�i N?��iht�|) Lu �@*�uLh?�@ ,?ih}) W?t|�|�|i �t }h@|iu�**)

@U!?L�*i_}i_� �** hi4@�?�?} ihhLht @hi |�i u@�*| Lu |�i @�|�Lh� �__hittG DbD �L44L?�i@*|� ��ic �Lt|L?c �� f22�D� ,�4@�*

�__hittG !?�||i*9M��i_�� ��UiG S�.��D��2f�S� 6@ G S�.��D��SSS.� `iMt�|iG �||TG%%TiLT*i�M��i_�%!?�||i*

4



5

� W?|hL_�U|�L?

Hohfwulflw| lqgxvwulhv dfurvv wkh zruog duh fxuuhqwo| xqghujrlqj d wudqvirupdwlrq iurp d pdunhw rujdql}hg

durxqg d vlqjoh yhuwlfdoo| lqwhjudwhg �up wr rqh fhqwhuhg durxqg frpshwlwlrq dv d phdqv ri glvflsolqlqj

sulfh1 Lq wkh Xqlwhg Vwdwhv dorqh/ uhvwuxfwxuhg hohfwulflw| pdunhwv h{lvw lq Pdvvdfkxvhwwv/ Fdoliruqld/ dqg

plg0Dwodqwlf SMP pdunhw1 Wklv uhjlph vkliw frphv diwhu ryhu ;3 |hduv ri vwdwh uhjxodwlrq/ gdwlqj edfn wr

4<3:1

Ghvslwh wkh ohqjwk| shulrg ri vwdwh uhjxodwlrq/ vxusulvlqjo| olwwoh lv nqrzq derxw zk| wkh XV hohfwulflw|

lqgxvwu| vzlwfkhg iurp d v|vwhp ri pxqlflsdo uhjxodwlrq wr wkdw ri vwdwh uhjxodwlrq14 Wkh frpprqo| khog

eholhi/ dwwulexwhg wr Mduuhoo +4<:;,/ dujxhv wkdw vwdwh uhjxodwlrq zdv fuhdwhg e| hohfwulflw| �upv wr hvfdsh

wkh shulov ri frpshwlwlrq1 Krzhyhu/ klv hpslulfdo whvwv ri wklv wkhru| pd| eh eldvhg jlyhq wkh hqgrjhqrxv

qdwxuh ri uhjxodwru| fkdqjh1 Diwhu lpsohphqwlqj d whvw wkdw fruuhfwv iru wklv hqgrjhqhlw|/ wkh uhdvrq iru

wklv uhjlph vkliw ehfrphv ohvv fohdu/ vxjjhvwlqj dgglwlrqdo uhvhdufk lv qhhghg1 Lq sduwlfxodu/ L hvwlpdwh d

gxudwlrq prgho wkdw doorzv ph wr h{dplqh wkh idfwruv zklfk lq�xhqfh wkh ghflvlrq wr dgrsw vwdwh uhjxodwlrq1

Wkh sxeolf lqwhuhvw wkhru| zrxog suhglfw wkdw kljkhu sur�w udwhv dqg sulfhv zrxog srvlwlyho| lq�xhqfh wkh

pdujlqdo suredelolw| ri dgrswlqj vwdwh uhjxodwlrq/ zkloh wkh fdswxuh wkhru| zrxog suhglfw wkh rssrvlwh1 E|

wuhdwlqj wkh ghflvlrq wr dgrsw vwdwh uhjxodwlrq lq wklv idvklrq/ d gluhfw whvw ri erwk wkhrulhv lv vshfl�hg1

Xqiruwxqdwho|/ wkh gdwd gr qrw vshdn wr hlwkhu wkhru|1

Dv d vhfrqg phdqv ri ghwhuplqlqj wkh gulylqj irufh ehklqg uhjxodwlrq/ L dovr orrnv dw dqhfgrwdo hylghqfh

lq rughu wr rewdlq zkhwkhu wkh plqg0vhw ri wkh lqgxvwu| zdv frqvlvwhqw zlwk wkh wkhru| wkdw hohfwulflw| xwlolwlhv

ri wkh gd| vrxjkw surwhfwlrq iurp frpshwlwlrq1 Dv d zkroh/ wkh hylghqfh grhv qrw vxjjhvw wkdw wkh lqgxvwu|

zdv lq vxssruw ri pruh uhjxodwlrq/ dv d phdqv ri fdswxulqj uhjxodwruv/ exw udwkhu d uhjxodwru| iudphzrun

wkdw frxog pruh fuhgleo| frpplw wr ghflvlrqv1 Lq wklv vhqvh/ wkh �upv fkrvh wkh ohvvhu ri wzr hylov1 Zkloh

vwdwh uhjxodwlrq olnho| phdqw d pruh vwulqjhqw frqvwudlqw rq sur�wdelolw|/ vwdwh uhjxodwruv zhuh dovr ohvv olnho|

wr h{sorlw wkh dvvhw vshfl�flw| ri �upv dqg _krog xs% wkh �upv1 Wkhuhiruh/ wkh hylghqfh vxjjhvwv wkdw lw zdv

fruuxswleohqhvv ri wkh pxqlflsdo uhjxodwruv wkdw ohg vrph lqgxvwu| r�fldov wr idyru vwdwh uhjxodwlrq1

Wkh uhpdlqghu ri wkh sdshu lv rujdql}hg dv iroorzv1 Lq vhfwlrq wzr/ L rxwolqh wkh hyroxwlrq iurp pxqlflsdo

uhjxodwlrq wr wkdw ri vwdwh uhjxodwlrq1 Vhfwlrq wkuhh glvfxvvhv wkh suhylrxv hylghqfh lq idyru ri wkh fdswxuh

wkhru|1 Vhfwlrq irxu surylghv d eulhi wkhruhwlfdo mxvwl�fdwlrq iru wkh wzr dowhuqdwlyh h{sodqdwlrqv/ qdpho|

wkh fdswxuh wkhru| dqg wkh sxeolf lqwhuhvw wkhru|1 Lq vhfwlrq �yh/ L hvwlpdwh wkh ghflvlrq wr dgrsw vwdwh

uhjxodwlrq dv d ixqfwlrq ri wkh pdunhw fkdudfwhulvwlfv1 Vhfwlrqv vl{ dqg vhyhq glvfxvv dqhfgrwdo hylghqfh

iurp wkh srsxodu suhvv dqg wudgh olwhudwxuh ri wkh wlph shulrg/ uhvshfwlyho|1 Wkh �qdo vhfwlrq lv uhvhuyhg iru

frqfoxglqj uhpdunv dqg srvvleoh h{whqvlrqv ri wkh zrun1

2 A�i �i}�??�?} Lu +i}�*@|�L?

Hohfwulflw| uhjxodwlrq ehjdq zlwk wkh xvh ri iudqfklvh olfhqvhv e| pxqlflsdolwlhv wr frqwuro udwhv dqg uljkw0

ri0zd| dv hduo| dv 4;;8 +Nlqj 4<45,1 Wkhvh orfdo uhjxodwru| dxwkrulwlhv glg olwwoh wr frqwuro udwhv/ xvxdoo|

�5ii uLh i @4T*i +Lti E�bbDc T� �b� ��ihi �i t|@|it |�@| R|�i TL*�|�U@* iUL?L4) Lu }@tc i*iU|h�Uc @?_ |hL**i) ULhTLh@|�L?t
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Iljxuh 4= Vwdwh Uhjxodwlrq Dgrswlrq

vhwwlqj d pd{lpxp udwh deryh zkdw zdv douhdg| ehlqj fkdujhg +Hohfwulf Srzhu dqg Jryhuqphqw Srolf|

4<7;,1 Lqvwhdg/ pxqlflsdolwlhv irfxvhg rq frqwuroolqj wkh qxpehu ri iudqfklvhv r�huhg/ dqg wkxv wkh ohyho ri

frpshwlwlrq1 Riwhq/ krzhyhu/ pxqlflsdo uhjxodwlrq glg olwwoh wr olplw hqwu|1 Lq Gxoxwk iru lqvwdqfh/ �yh �upv

zhuh doorzhg wr surylgh hohfwulflw| dv hduo| dv 4;;8> Qhz \run Flw| kdg vl{ �upv lq rshudwlrq lq 4;;:> e|

4<3: wkhuh zhuh iruw|0�yh frpsdqlhv doorzhg wr surylgh hohfwulflw| lq Fklfdjr +Skloolsv 4<;7,1 Jlyhq wkdw

hdfk ri wkhvh �upv odlg wkhlu rzq srzhu olqhv dqg wkh olnholkrrg ri gxsolfdwh fdsdflw|/ wkhvh qxpehu lpso|

d orvv ri h�flhqf|1

Wkh pljudwlrq wr vwdwh uhjxodwlrq ehjdq lq 4<3:/ zkhq erwk Zlvfrqvlq dqg Qhz \run sdvvhg ohjlvodwlrq

wr h{sdqg wkh vfrsh ri wkhlu udlourdg frpplvvlrqv wr lqfoxgh jdv dqg hohfwulf frpsdqlhv1 Dv Iljxuh 5

looxvwudwhv pruh vwdwhv txlfno| iroorzhg vxlw1 Wkh uhjxodwru| erglhv zhuh vxusulvlqjo| vlplodu lq wkhlu vfrsh1

Wkh frpplvvlrqv frpprqo| kdg wkh srzhu wr vhw udwhv/ vwdqgdugv/ dqg frqwuro hqwu| dqg h{lw1 Lq dgglwlrq/

wkhlu dxwkrulw| vxshuvhghg wkdw ri wkh orfdolwlhv1 Wkh dyhudjh frpplvvlrq frqvlvwhg ri dq dssrlqwhg erdug

wkdw vhuyhg whupv ri 6 wr : |hduv1 Uxohv dqg surfhgxuhv zhuh xvxdoo| hvwdeolvkhg wr ghdo zlwk udwh lqfuhdvhv

dqg lqyhvwphqw ghflvlrqv1

Ehfdxvh yhu| olwwoh hohfwulflw| lqlwldoo| �rzhg dfurvv vwdwh erxqgdulhv/ wkhuh zdv olwwoh qhhg iru ihghudo uhj0

xodwlrq1 Qrw xqwlo 4<53/ zlwk wkh fuhdwlrq ri wkh Ihghudo Srzhu Frpplvvlrq/ glg wkh ihghudo jryhuqphqw hqwhu

wkh hohfwulflw| lqgxvwu|1 Hyhq wkhq/ ihghudo lqyroyhphqw zdv vpdoo/ ryhuvhhlqj rqo| lqwhuvwdwh wudqvplvvlrq/

ohdylqj wkh vwdwhv zlwk prvw ri wkh uhjxodwru| frqwuro1
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Wkh prvw reylrxv h{sodqdwlrq iru vwdwh lqwhuyhqwlrq lq wkh hohfwulflw| pdunhw lv wkdw �upv rshudwlqj gxulqj

wklv wlph shulrgv hqmr|hg ghfolqlqj dyhudjh frvwv ryhu wkh uhohydqw rxwsxw udqjhv/ dqg wkxv h�flhqf| jdlqv

zhuh dfklhyhg zkhq rqh �up vxssolhv wkh pdunhw1 Li wkhvh hfrqrplhv ri vfdoh duh xqdeoh wr eh hqwluho| xwlol}hg

dw wkh flw| ohyho dqg wkhuh h{lvwv frqwudfwlqj frvwv ehwzhhq pxqlflsdolwlhv lq wkh frpelqlqj ri uhjxodwlrq/

wkhq vwdwh uhjxodwlrq pd| eh pruh h�flhqw1 Lw lv wklv h{sodqdwlrq wkdw �qgv lwv zd| prvw riwhq lq srsxodu

olwhudwxuh zlwk olwwoh ru qr mxvwl�fdwlrq1 Wkh wkhru| ehklqg uhjxodwlqj lqgxvwulhv wkdw duh fkdudfwhul}hg e|

ghfolqlqj dyhudjh frvwv zlwklq wkh uhohydqw rxwsxw udqjhv lv zhoo nqrzq1 Lqgxvwulhv zlwk vxfk frvw fxuyhv duh

nqrzq dv _qdwxudo prqrsrolhv1%

Wkhuh duh wzr uhdvrqv mxvwli|lqj wkh uhjxodwlrq ri d qdwxudo prqrsro|1 Iluvw/ jlyhq wkh ghfolqlqj dyhudjh

frvwv ri �upv/ frpshwlwlrq/ zklfk orzhuv shu �up rxwsxw/ kdv wkh d�hfw ri sxvklqj �upv xs wkhlu dyhudjh

frvw fxuyh ohdglqj wr lqh�flhqf|1 E| uhgxflqj wkh qxpehu ri �upv vhuylqj wkh pdunhw/ hdfk �up wudyhov

ixuwkhu grzq lwv dyhudjh frvw fxuyh1 Uhjxodwlrq fdq wkhuhiruh eh xvhg wr holplqdwh frpshwlwlrq dqg lqfuhdvh

h�flhqf| e| doorzlqj rqo| rqh �up wr vhuyh wkh pdunhw1 Krzhyhu/ ohiw dorqh/ wkh prqrsrolvw zrxog fkdujh

wkh sur�w pd{lpl}lqj sulfh/ zkloh wkh uhjxodwru| frpplvvlrq zrxog olnh wkh �up wr sulfh dw pdujlqdo frvw1

Wkhuhiruh/ wkh vhfrqg mxvwl�fdwlrq wr uhjxodwh qdwxudo prqrsrolvw lv wr dvvxuh sulfh lv vhw pruh vrfldoo|

h�flhqwo|1

Lq vxssruw ri wkh sxeolf lqwhuhvw wkhru|/ Hpprqv +4<<:, �qgv wkdw uhjxodwlrq dqg sxeolf rzqhuvkls

uhgxfhg sulfhv gxulqj wkh |hduv ri 4<63 wr 4<751 Krzhyhu/ kh dovr �qgv wkdw frpshwlwlrq dfwv wr uhgxfh

sulfhv1 Wkhuhiruh/ klv dqdo|vlv lv eurdgo| frqvlvwhqw zlwk erwk wkhrulhv1

��2 A�i �@T|�hi A�iLh)

Dprqj hfrqrplvwv/ wkh frpprqo| dffhswhg mxvwl�fdwlrq iru vwdwh uhjxodwlrq kdv ehhq wkdw wkh hohfwulflw|

�upv wkhpvhoyhv vrxjkw wr eh uhjxodwhg wr zdug r� �hufh frpshwlwlrq/ dqg wkdw wkh jryhuqphqw zdv vxevh0

txhqwo| _fdswxuhg% e| wkh lqgxvwu|15 Wkh fdswxuh wkhru| ri uhjxodwlrq frqwhqgv wkdw �upv duh frqvxphuv ri

uhjxodwlrq> wkdw �upv ydoxh wkh delolw| surylghg e| uhjxodwlrq wr frruglqdwh rxwsxw uhgxfwlrqv/ ru olplwlqj

frpshwlwlrq1 D ulfk erg| ri olwhudwxuh h{lvwv rq wkh _fdswxuh wkhru|% ri uhjxodwlrq16 Lq wkh fdvh ri hohfwulflw|/

sursrqhqwv ri wkh fdswxuh wkhru| krog wkdw wkh lqgxvwu| ydoxhg uhjxodwlrq iru lwv delolw| wr olplw frpshwlwlrq/

wkxv lqfuhdvlqj sur�wv1

e �hi��L�t ,��_i?Ui �? 6@�Lh Lu |�i �@T|�hi A�iLh)

Wkh eholhi wkdw wkh rqvhw ri vwdwh uhjxodwlrq lq wkh hohfwulflw| lqgxvwu| zdv d uhvxow ri wkh lqgxvwu| _fdswxulqj%

vwdwh uhjxodwruv fdq eh wudfhg edfn wr d vwxg| shuiruphg e| Vwljohu dqg Iulhgodqg +4<95,1 Lq wklv sdshu/

2A��t i T*@?@|�L? 4@) i�i? Mi 4Lhi TLT�*@h |�@? |�i ?@|�h@* 4L?LTL*) i T*@?@|�L?� 5ii �?_ihtL? E�bH�� @?_ |�i ,_�tL?

,*iU|h�U W?t|�|�|i *�|ih@|�hi uLh @? i @4T*i�

�A�i |�iLh) Mi}@? ��|� 5|�}*ih E�b.�� @?_ �L** E�b.���
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wkh dxwkruv lqyhvwljdwhg zkhwkhu ru qrw uhjxodwlrq kdg dq lpsdfw rq wkh sulflqj ehkdylru ri hohfwulflw| �upv

gxulqj wkh shulrg ri 4<3: wr 4<551 Wrzdugv wklv hqg/ Vwljohu dqg Iulhgodqg uhjuhvvhg wkh dyhudjh uhyhqxh ri

hohfwulflw| lq hdfk vwdwh/ wdnhq dw �yh |hdu lqwhuydov/ rq frqwuro yduldeohv dqg d gxpp| yduldeoh htxdo wr rqh

li wkh vwdwh zdv uhjxodwhg1 Wkhlu uhvxowv/ uhsruwhg ehorz/ vxjjhvw wkdw dowkrxjk orzhu udwhv zhuh dvvrfldwhg

zlwk uhjxodwlrq/ wklv h�hfw lv qrw vwdwlvwlfdoo| vljql�fdqw1 Iru wklv uhdvrq/ wkh dxwkruv frqfoxgh wkdw _qr

h�hfw ri uhjxodwlrq fdq eh irxqg lq wkh dyhudjh ohyho ri udwhv1%

Dyjuhy @ 13<4; ~ =38<5Srs

+1357;,

. =3937Frvw

+14998,

. =563Lqf

+1537,

~ =7<;(k|gur

+13;6,

~ =343<Guhj

+1339;,

zkhuh Dyjuhy lv wkh dyhudjh uhyhqxh shu nlorzdww krxu e| vwdwh dqg e| |hdu/ Srs lv wkh xuedq srsxodwlrq

ri wkh vwdwh/ Frvw wkh frvw ri ixho/ Lqf lv wkh dyhudjh dqqxdo lqfrph lq wkh vwdwhv/ (k|gur wkh sursruwlrq

ri fdsdflw| dydlodeoh iurp k|gurhohfwulf sodqwv/ dqg Guhj d gxpp| yduldeoh htxdo wr rqh li wkh vwdwh zdv

uhjxodwhg1 Wkh vwdqgdug huuruv duh lq sduhqwkhvhv1

Ghvslwh wkh lqvljql�fdqfh ri Guhj> wkhlu frqfoxvlrq pd| qrw iroorz1 Wkh dxwkruv ljqruh wkh idfw wkdw wklv

yduldeoh lv srwhqwldoo| hqgrjhqrxv/ eldvlqj wkh frh�flhqw1 Iru h{dpsoh/ li uhjxodwlrq zdv sdvvhg lq d vwdwh

dv d uhvxow ri kljk sulfhv/ wkhq kljk sulfhv ehlqj fruuhodwhg zlwk uhjxodwlrq hyhq li vwdwh uhjxodwruv vrxjkw

wr orzhu sulfhv xsrq wdnlqj frqwuro1 Zlwkrxw frqwuroolqj iru wklv srwhqwldo hqgrjhqhlw|/ zh pd| huurqhrxvo|

frqfoxgh wkdw uhjxodwlrq fdxvhv kljk sulfhv/ hyhq wkrxjk wkh uhyhuvh lv wuxh1 Wkhuhiruh/ lw lv srvvleoh wkdw

wkh frh�flhqw rq Guhj lv lqvljql�fdqw dv d uhvxow ri wklv srwhqwldo eldv17

Mduuhoo +4<:;, exlogv rq wkh zrun ri Vwljohu dqg Iulhgodqg e| pdnlqj wkh vwurqjhu fodlp wkdw lw zdv wkh

lqgxvwu| lwvhoi wkdw vrxjkw uhjxodwlrq/ wr hvfdsh wkh frpshwlwlyh hqylurqphqw1 Wr whvw wklv fodlp/ Mduuhoo

hvwlpdwhv wkh h�hfw ri uhjxodwlrq rq sulfh/ sur�w/ dqg rxwsxw1 Wr whvw wklv fodlp Mduuhoo hvwlpdwhv d v|vwhp ri

htxdwlrqv iru ghpdqg/ dyhudjh frvwv/ dqg sulfh dqg lqfoxghv d gxpp| yduldeoh iru wkh wlph shulrg _sulru%wr

uhjxodwlrq +wkh txrwdwlrq pdunv zloo ehfrph fohdu lq d prphqw,1 E| irfxvlqj rq wkh shulrg uljkw ehiruh

uhjxodwlrq Mduuhoo lv deoh wr qlfho| vlgh0vwhs wkh lvvxh ri hqgrjhqhlw| ri uhjxodwru| fkdqjh dqg dvn wkh txhvwlrq

ri krz wkh lqgxvwu| orrnhg ehiruh uhjxodwlrq zdv sdvvhg1

Klv uhvxowv iru wkh sulfh vshfl�fdwlrq duh uhsruwhg lq Wdeoh 41 Klv pdlq frqfoxvlrqv iroorz iurp revhuylqj

wkdw wkh 4<45 sulfhv +dqg sur�w udwhv, ri vwdwhv wkdw ehfdph uhjxodwhg ehwzhhq 4<45 dqg 4<4:/ zhuh orzhu

wkdq wkrvh wkdw glg qrw ehfrph uhjxodwhg/ lpso|lqj wkdw orz sulfhv dqg sur�w udwhv lq 4<45 duh fruuhodwhg

zlwk uhjxodwlrq ehlqj sdvvhg ehwzhhq 4<45 dqg 4<4:1

Xqiruwxqdwho|/ wkh pdqqhu lq zklfk wkh _sulru% wr uhjxodwlrq yduldeoh zdv gh�qhg fdvwv grxew rq wkh

uhvxowv1 Mduuhoo*v lqglfdwru yduldeoh iru zkhwkhu d vwdwh lv uhjxodwhg/ lv gh�qhg wr eh zkhwkhu wkh vwdwh

dgrswhg uhjxodwlrq xs wr wkuhh |hduv sulru1 Wklv lpsolhv wkdw wkh yduldeoh gh�qhg dv _uhjxodwhg ehwzhhq

4<45 wr 4<4:% vkrxog dfwxdoo| eh uhdg dv ehfrplqj uhjxodwhg ehwzhhq 4<3< wr 4<471 Wdnlqj wklv lqwr dffrxqw

zhdnhqv klv uhvxowv/ vlqfh zh fdq qr orqjhu frqfoxgh wkdw orz sulfhv lq 4<45 duh fruuhodwhg zlwk uhjxodwlrq

lq wkh wlph shulrg diwhu 4<451 Wklv frh�flhqw pd| eh qhjdwlyh ehfdxvh wkh �upv wkdw xqghuzhqw uhjxodwlrq

lq 4<3< wr 4<45 zhuh irufhg wr orzhu wkhlu udwhv dv d uhvxow ri uhjxodwlrq1 Lq idfw/ 45 ri wkh 58 vwdwhv wkdw

ehfdph uhjxodwhg ehwzhhq 4<3< dqg 4<47 zhuh douhdg| uhjxodwhg e| 4<451 Wkhuhiruh/ wklv frh�flhqw frxog
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eh qhjdwlyh ehfdxvh vwdwh uhjxodwruv lq wkhvh 45 vwdwhv uhgxfhg udwhv dqg wklv h�hfw rxwzhljkv wkh lpsdfw

ri pxqlflsdo uhjxodwlrq lq wkh uhpdlqlqj 46 vwdwhv1 Dowhuqdwlyho|/ wkh frh�flhqwv frxog eh qhjdwlyh ehfdxvh

wkh 46 vwdwhv wkdw sdvvhg ohjlvodwlrq diwhu 4<45 kdg/ rq dyhudjh/ orzhu sulfhv dqg sur�w udwhv/ vxssruwlqj

wkh fdswxuh wkhru|1 Krzhyhu/ jlyhq Mduuhoo*v vshfl�fdwlrq lw lv lpsrvvleoh wr glvwlqjxlvk ehwzhhq wkhvh wzr

h�hfwv1

Gh�qlqj _uhjxodwhg ehwzhhq 4<45 dqg 4<4:% lq wklv zd| dovr uhsuhvhqwv wkh zurqj whvw1 Mduuhoo*v suhplvh

lv wkdw orz sur�w dqg sulfhv wrgd| fdxvh uhjxodwlrq wrpruurz1 Wr whvw wklv kh vkrxog orrn dw zkhwkhu orz

sulfhv lq 4<45 fdxvhg uhjxodwlrq diwhu 4<45/ qrw zkhwkhu orz sulfhv lq 4<45 duh fruuhodwhg zlwk uhjxodwlrq

lq 4<3< wr 4<47/ dv klv uhvxowv lqglfdwh1 Lw lv lpsodxvleoh wr eholhyh wkdw orz sulfhv lq 4<45 zrxog fdxvh

uhjxodwlrq lq 4<3<1

D �qdo uhdvrq fdxwlrxvo| lqwhusuhw wkhvh uhvxowv lv wkdw kh rqo| �qgv wklv h�hfw lq klv _4<45 wr 4<4:%

yduldeoh/ �qglqj qr vwdwlvwlfdoo| vljql�fdqw h�hfw iru klv _4<4: wr 4<55% yduldeoh18 Wklv yduldeoh pljkw eh

lqvljql�fdqw ehfdxvh ri wkh wzr frpshwlqj h�hfwv ghvfulehg deryh1 Lw pd| eh wkdw wkh vwdwhv wkdw zhuh

uhjxodwhg gxulqj 4<47 dqg 4<4: kdg orz udwhv lq 4<4: ehfdxvh uhjxodwruv irufhg �upv wr orzhu wkhlu udwhv/

dqg vwdwhv wkdw ehfdph uhjxodwhg ehwzhhq 4<4; dqg 4<4< kdg kljk udwhv/ ohdglqj wr wkh uhjxodwru| dfwlylw|1

Djdlq/ zh fdqqrw ghwhuplqh wkh wuxh fdxvh iurp wkh whvwv xqghuwdnhq1 Zlwk wkhvh txdol�fdwlrqv lq plqg/

vrph pd| frqfoxgh wkdw wkh lvvxh ri zk| wkh dgrswlrq ri vwdwh uhjxodwlrq wrrn sodfh lv vwloo rshq iru ghedwh1
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Dv qrwhg lq vhfwlrq 5/ sdvw uhvhdufkhuv kdyh wdnhq dgydqwdjh ri wkh ulfk gdwd wkh Fhqvxv Exuhdx froohfwhg

gxulqj wklv wlph shulrg1 Krzhyhu/ dv dujxhg/ wkhlu frqfoxvlrq wkdw uhjxodwlrq zdv wkh uhvxow ri lqgxvwu|

suhvvxuh/ lv qrw ixoo| mxvwl�hg1 Lq wklv vhfwlrq/ L gluhfwo| prgho wkh ghflvlrq wr pryh iurp pxqlflsdo uhjxodwlrq

wr vwdwh uhjxodwlrq xvlqj gxudwlrq dqdo|vlv whfkqltxhv wkdw zhuh xqdydlodeoh wr wkh suhylrxv dxwkruv1 E| grlqj

vr L fdq irfxv rq wkh lvvxhv dw kdqg/ qdpho|= zk| glg vwdwh uhjxodwlrq frph lqwr h{lvwhqfhB Zdv lw gxh wr

orz sulfh2orz sur�wv/ dv Mduuhoo kdv dujxhg/ ru kljk sulfhv2kljk sur�wv/ lq dq dwwhpsw wr ehqh�w frqvxphuvB

Wkh prvw qdwxudo zd| wr whvw wklv lv e| hvwlpdwlqj wkh ghflvlrq wr uhjxodwh/ dqg wkh yduldeohv wkdw ohdg

wr wklv uhjxodwlrq1 Djdlq/ krzhyhu/ zh pxvw eh fduhixo1 Li zh vlpso| zhuh wr orrn dw wkh suredelolw| wkdw d

�up zdv uhjxodwhg dv d ixqfwlrq ri fxuuhqw yduldeohv/ rxu frh�flhqwv zrxog djdlq eh eldvhg1 Iru h{dpsoh/

vxssrvh zh prgho wkh suredelolw| wkdw d vwdwh lv uhjxodwhg dw wlph w dv iroorzv=

Su+Uhjxodwhgw, @ i+[w> \w> ]w, +4,

zkhuh [ lv d yhfwru uhsuhvhqwlqj �up ehkdylru/ \ d yhfwru uhsuhvhqwlqj pdunhw frqglwlrqv/ dqg ] d yhfwru

uhsuhvhqwlqj vwdwh fkdudfwhulvwlfv dw wlph w1

Vxfk d vshfl�fdwlrq zrxog ohdg wr eldvhg uhvxowv1 Iru h{dpsoh/ vxssrvh wkdw Mduuhoo lv fruuhfw lq wkdw

vwdwhv ehfdph uhjxodwhg dv d uhvxow ri orz sulfhv dqg orz sur�wv1 Lq wklv fdvh zh zrxog h{shfw wr �qg wkdw

orzhu sulfhv dqg sur�wv ohg wr d kljkhu olnholkrrg ri uhjxodwlrq1 Krzhyhu/ uhjxodwru| dfwlylw| lqfuhdvhv erwk

sulfh dqg sur�wv vlqfh/ xqghu rxu dvvxpswlrqv/ �upv fdswxuh wkh vwdwh srolwlfldqv dqg/ lq wxuq/ uhjxodwruv

lqfuhdvh sulfh dqg sur�wv1 Wkhuhiruh/ wklv fdxvhv vwdwhv zlwk uhjxodwlrq dw wlph w wr kdyh kljkhu sulfhv dw

wlph w/ d srvlwlyh uhodwlrqvkls/ hyhq wkrxjk uhjxodwlrq zdv sdvvhg dv d uhvxow ri orzhu sulfhv dqg sur�wv1

Wr jhw durxqg wklv sureohp/ L prgho wkh ghflvlrq wr uhjxodwh/ udwkhu wkdq wkh suredelolw| d vwdwh lv douhdg|

uhjxodwhg1 Wkdw lv/ L prgho wkh olnholkrrg wkdw d vwdwh ehfrphv uhjxodwhg dw wlph w . 4 dv d ixqfwlrq ri

yduldeohv dw wlph w1 Vshfl�fdoo|=

Su+SdvvUhjxodwlrqw.4, @ i+[w> \w> ]w, +5,

Prghoolqj uhjxodwlrq lq wklv zd| vroyhv wkh hqgrjhqhlw| sureohp/ vlqfh uhjxodwlrq dw wlph shulrg w.4 fdqqrw

kdyh dq lpsdfw rq wkh sulfh dw wlph shulrg w19 Rqfh hvwlpdwhg/ wkh vljqv ri wkh frh�flhqwv vljqv dvvrfldwhg

zlwk wkh deryh yduldeohv zloo dlgh xv lq ghwhuplqlqj zk| vwdwh uhjxodwlrq zdv sdvvhg1
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Wr prgho wkh ghflvlrq ri d vwdwh wr dgrsw vwdwh uhjxodwlrq/ L hvwlpdwh d wzr0vwdwh vhpl0Pdunry gxudwlrq

prgho wkdw doorzv iru uljkw fhqvrulqj1 Wkh vhpl0Pdunry prgho/ dv rssrvhg wr wkh Pdunry prgho/ zhdnhqv

wkh dvvxpswlrq wkdw wkh suredelolw| d vwdwh dgrswv vwdwh uhjxodwlrq lv wlph lqyduldqw1: Zhdnhqlqj wklv

dvvxpswlrq doorzv wkh lpsdfw ri wkh h{rjhqrxv yduldeohv wr fkdqjh ryhu wlph/ dqg ehwwhu frqwurov iru dq|

xqprghoohg vwdwh fkdudfwhulvwlfv vxfk dv d vwdwh*v dyhuvlrq wr lqfuhdvhv lq uhjxodwlrq wkdw pd| h{lvw1

Ohw �ln>m+w> {�, eh wkh suredelolw| wkdw vwdwh l pryhv wr uhjlph m dw wlph w.4 jlyhq wkdw wkh vwdwh zdv lq

uhjlph n dw wlph w> zklfk lv d ixqfwlrq ri wkh lqgxvwu| fkdudfwhulvwlfv { dqg wkhlu dvvrfldwhg sdudphwhuv �1

Lq rxu frqwh{w +gursslqj wkh {� ,/ n> m 5 ivwdwh uhjxodwhg/ pxqlflsdoo| uhjxodwhgj1 Wkhuhiruh=

�lX>U+w, @ Su +vwdwh l lv vwdwh uhjxodwhg dw wlph w. 4 mpxqlflsdoo| uhjxodwhg dw wlph w , +6,

Wkh suredelolw| wkdw d vwdwh zdv xqghu pxqlflsdo uhjxodwlrq iru wkh lqwhuydo +3> W , dqg wkhq ehfdph vwdwh

uhjxodwhg gxulqj wkh shulrg ri +W> W . w, fdq eh h{suhvvhg dv=

S @
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W�4\
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4� �lX>U

�
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�
w
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�,
�lX>U+W ,

w

}
+7,

zkhuh } @ w@�w 1 Wkh whup lq fxuo| eudfnhwv lv wkh suredelolw| wkdw pxqlflsdo uhjxodwlrq zdv wkh uhjxodwru|

vwuxfwxuh lq wkh vwdwh iurp wlph 3 wr wlph W � 41 Wkh vhfrqg whup ghqrwhv wkh suredelolw| wkdw wkh vwdwh

sdvvhg vwdwh uhjxodwlrq dw wlph W 1 Iru vx�flhqwo| vpdoo 4� �lX>U wkh deryh lv zhoo dssur{lpdwhg e|=

S �
+
h{s

%
�
] W�4

3

�lX>U+},g}

&,
�lX>U+W ,

w

}
+8,

Vlqfh wkh h{suhvvlrq w@} lv lqghshqghqw ri wlph w/ wkh olnholkrrg ixqfwlrq iru dq lqglylgxdo vwdwh m lv

htxdwlrq 8 gursslqj w@} 1 Ohwwlqj wkh ghqvlw| ixqfwlrq iru vwdwh m eh=
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Wkh olnholkrrg ixqfwlrq iru doo vwdwhv wkdw xqghuzhqw d uhjlph fkdqjh lq wkh vdpsoh shulrg lv wkh surgxfw

ri htxdwlrq 9 ryhu vwdwhv/ zkhuh wl uhsuhvhqwv wkh |hdu vwdwh l sdvvhg vwdwh uhjxodwlrq1

Vrph vwdwhv/ krzhyhu/ uhpdlqhg pxqlflsdolw| uhjxodwhg wkurxjkrxw wkh vdpsoh wlph shulrg1 Lq wkh

olwhudwxuh vxfk vwdwhv duh uhihuuhg wr dv uljkw fhqvruhg1 Ohwwlqj wkh glvwulexwlrq ixqfwlrq iru vwdwh l eh=
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zkhuh W lv wkh whuplqdo |hdu ri wkh vdpsoh/ wkh olnholkrrg ixqfwlrq iru uljkw fhqvruhg vwdwhv lv jlyhq e|

4� I l+W ,1 Ghqrwlqj wkh vwdwhv wkdw dgrswhg vwdwh uhjxodwlrq ehiruh 4<54 +wkh whuplqdo gdwh iru wklv vwxg|
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gxh wr olplwdwlrqv rq gdwd, e| 4> ===> q / dqg wkrvh zkr glg qrw e| q . 4> ===> Q / wkh frpelqhg olnholkrrg

ixqfwlrq lv uhsuhvhqwhg e|=

O @
q\
l@4

i l+wl,
Q\

l@q.4

�
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�
+;,

Dowkrxjk wkh jhqhudo irup ri wkh olnholkrrg ixqfwlrq lv zhoo ghvfulehg e| wkhru|/ wkhru| grhv qrw suhglfw d

sduwlfxodu ixqfwlrqdo irup iru �lX>U+w,1 Pdq| vshfl�fdwlrqv kdyh ehhq xvhg lq wkh olwhudwxuh1; Zlwk d olplwhg

qxpehu ri revhuydwlrqv +<6, dqg 44 ghshqghqw yduldeohv/ ghjuhhv ri iuhhgrp txlfno| ehfrph dq lvvxh zkhq

hoderudwh vshfl�fdwlrqv duh hpsor|hg1< Wr hvwlpdwh wkh prgho/ L dgrsw wzr ixqfwlrqdo irupv1 Wkh �uvw doorzv

iru erwk wkh lqwhufhsw dqg wkh lpsdfw ri wkh fryduldwhv wr fkdqjh prqrwrqlfdoo| lq hdfk |hdu/ wkh vhfrqg

doorzv iru wkh lqwhufhsw wr fkdqjh qrqprqrwrqlfdoo|1 Prgho rqh lv dv iroorzv=

] w

3

�lX>U+w> {�, @ �4w. �5w
5 . �{lww. %lw +<,

zkhuh %l lv d phdq }hur orjlvwlf glvwulexwhg huuru whup1

Prgho wzr vshfl�hv �lX>U+w, dv iroorzv=

] w

3

�lX>U+w> {�, @ �44<45 . �54<4: . �{lw . %lw +43,

zkhuh 4<45 dqg 4<4: duh dq lqglfdwru yduldeohv iru wkh |hduv 4<45 dqg 4<4: uhvshfwlyho|/ dqg %l lv d phdq }hur

orjlvwlf glvwulexwhg huuru whup1 Wkh lqfoxvlrq ri |hdu ghshqghqw gxpp| yduldeohv/ wkh lqwhufhsw lv doorzhg

wr gl�hu e| |hdu1

Prgho wzr kdv d qdwxudo lqwhusuhwdwlrq li zh ylhz wkh ghflvlrq wr dgrsw vwdwh uhjxodwlrq dv d odwhqw

yduldeoh1 Lq sduwlfxodu ohw |�l @ �{l.%l eh wkh xwlolw| jdlqhg iurp dgrswlqj vwdwh uhjxodwlrq iru vwdwh l1 Wkhq

vwdwh l zloo xqghujr d uhjlph fkdqjh li=

|�lw @ �44<45 . �54<4: . �{lw . %lw A 3

, �%lw ? �44<45 . �54<4: . �{lw

Lq sudfwlfh/ zh revhuyh rqo| li |�lw ? 3/ lpso|lqj d frqwlqxdwlrq ri pxqlflsdo uhjxodwlrq/ ru |�lw A 3 lpso|lqj d

uhjlph vkliw1 E| lqfoxglqj |hdu gxpplhv/ zh fdq ylhz wkh wkuhvkrog ohyho iru zkhwkhu d vwdwh vkliwv uhjlphv

dv fkdqjlqj ryhu wlph1 Iru h{dpsoh/ li wkh hvwlpdwh ri �4lv qhjdwlyh/ wklv lpsolhv wkdw vwdwhv zhuh ohvv olnho|/

fhwhulv sdulexv/ wr dgrsw vwdwh uhjxodwlrq lq 4<451
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Wkh ghshqghqw yduldeoh xvhg lq wklv dqdo|vlv lv zkhwkhu ru qrw vwdwh uhjxodwlrq zdv sdvvhg zlwklq d irxu |hdu

zlqgrz1 Iru h{dpsoh iru 4<3: gdwd/ wkh lqghshqghqw yduldeoh lv zkhwkhu ru qrw d vwdwh sdvvhg ohjlvodwlrq
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gxulqj wkh |hduv 4<3; wr 4<45143

81615 Lqghshqghqw Yduldeohv

Sur�w Udwh= Wkh sur�w udwh lv wkh dyhudjh dffrxqwlqj udwh ri sur�w lq d jlyhq vwdwh ryhu doo �upv1 Xqghu

wkh sxeolf lqwhuhvw wkhru| ri uhjxodwlrq/ zh zrxog h{shfw wr vhh kljk sur�w udwhv ohdglqj wr uhjxodwlrq/ dv

srolwlfldqv dfw wr fxue wkh pdunhw srzhu ri �upv e| uhgxflqj sulfh dqg lqfuhdvlqj rxwsxw1 Rq wkh rwkhu

kdqg/ wkh fdswxuh wkhru| zrxog suhglfw wkh rssrvlwh1 Ilupv lq vwdwhv zlwk orz sur�w udwhv zrxog kdyh d

juhdwhu lqfhqwlyh wr oree| iru uhjxodwlrq wr lqfuhdvh ixwxuh sur�w pdujlqv1

Sulfh= Wkh sulfh lv wkh dyhudjh uhyhqxh shu NZk iru wkh vwdwh ryhu doo �upv1 Dv zlwk wkh sur�w udwh/

kljkhu sulfhv vkrxog ohdg wr uhjxodwlrq li uhjxodwlrq lv sdvvhg lq wkh lqwhuhvw ri wkh sxeolf/ zkloh wkh rssrvlwh

zrxog eh wuxh li �upv duh fdswxulqj wkh vwdwhv1

Fdsdflw| Ohyho= Wkh fdsdflw| ohyho lv wkh dprxqw ri g|qdpr jhqhudwlrq fdsdflw| lq hdfk vwdwh1 Erwk

wkhrulhv ri uhjxodwlrq zrxog suhglfw d srvlwlyh frh�flhqw rq wklv yduldeoh1 Kljkhu fdsdflw| ohyhov/ fhwhulv

sdulexv/ uhsuhvhqwv lqh�flhqf|/ dqg wkxv zrxog ohdg wr uhjxodwlrq xqghu wkh sxeolf lqwhuhvw wkhru|1 Lq

dgglwlrq/ xqghu wkh fdswxuh wkhru|/ kljkhu fdsdflw| ohyhov pd| dovr uhsuhvhqw juhdwhu frpshwlwlrq/ dqg wkxv

uhdvrq iru �upv wr vhhn uhjxodwlrq1 Wkhuhiruh/ erwk wkhrulhv zrxog suhglfw d srvlwlyh lq�xhqfh ri wklv yduldeoh

rq wkh olnholkrrg d vwdwh ehfrphv uhjxodwhg1

Qxpehu ri Sodqwv= Wkh qxpehu ri sodqwv lv wkh qxpehu ri fhqwudo srzhu vwdwlrqv lq d jlyhq vwdwh1 Dv zlwk

wkh fdsdflw| ohyho erwk wkhrulhv zrxog suhglfw d srvlwlyh frh�flhqw rq wklv yduldeoh1 wkh juhdwhu wkh qxpehu

ri sodqwv/ wkh juhdwhu wkh lqh�flhqf|1 Lq dgglwlrq/ wkh pruh sodqwv lq d vwdwh/ wkh odujhu wkh lqfhqwlyh iru

�upv wr oree| iru uhjxodwlrq/ vlqfh wklv yduldeoh pd| eh d sur{| iru frpshwlwlyh dfwlylw|1

Shufhqwdjh ri Srsxodwlrq Vhuyhg= Wklv yduldeoh lv wkh shufhqwdjh ri wkh srsxodwlrq lq d jlyhq vwdwh wkdw

kdg krph dffhvv wr hohfwulflw|1 Xqghu wkh sxeolf lqwhuhvw wkhru|/ kljkhu shqhwudwlrq udwhv pd| uhsuhvhqw d

orzhu qhhg iru uhjxodwlrq dv wklv vljqdov wkdw �up ehkdylru lv pruh doljqhg zlwk wkh vrfldo jrdov1

Pxqlflsdo Rxwsxw= Wklv yduldeoh lv wkh shufhqwdjh ri rxwsxw lq d jlyhq |hdu dwwulexwhg wr pxqlflsdoo|

rzqhg frpsdqlhv1 Li zh dvvxph wkdw pxqlflsdoo| rzqhg �upv dfw pruh lq wkh lqwhuhvw ri frqvxphuv wkdq gr

sulydwh �upv/ wkhq iru kljkhu ohyhov ri pxqlflsdo rxwsxw wkhuh lv ohvv qhhg wr glvflsolqh wkh dfwlrqv ri �upv

lq wkh vwdwh/ dqg wkxv d orzhu lqfhqwlyh wr sdvv vwdwh uhjxodwlrq1

K|gurhohfwulf Rxwsxw= Wklv lv wkh dprxqw ri k|gur fdsdflw| shu srsxodwlrq lq wkh vwdwh1 Wklv yduldeoh

frqwurov iru frvw gl�huhqfhv gxh wr wkh dydlodelolw| ri lqh{shqvlyh k|gurhohfwulf jhqhudwlrq1

Wrwdo Rxwsxw= Wrwdo rxwsxw lv wkh wrwdo hohfwulflw| frqvxphg shu shuvrq lq d jlyhq vwdwh1 Xqghu wkh

sxeolf lqwhuhvw wkhru|/ kljkhu rxwsxw ohyhov fxue wkh qhhg iru uhjxodwlrq vlqfh �up surgxfwlrq lv forvhu wr

wkh vrfldoo| rswlpdo rxwsxw ohyho1 Dowhuqdwlyho|/ ehfdxvh sur�w pd{lpl}dwlrq ohdgv wr d uhgxfwlrq lq rxwsxw/

kljkhu rxwsxw ohyhov uhsuhvhqw orvw sur�wv/ wkxv fuhdwlqj dq lqfhqwlyh iru �upv wr fdswxuh vwdwh srolwlfldqv e|

vxssruwlqj vwdwh uhjxodwlrq1

Wdeoh 6 olvwv wkh h{shfwhg vljqv ri wkh yduldeohv lq wkh wzr frpshwlqj k|srwkhvhv1

�f�_4�||i_*) uL�h )i@ht �t @ M�| @hM�|h@h)c M�| �| �t *�!i*) |�@| *i}�t*@|�L? |@!it tL4i |�4i |L Mi �?�|�@|i_c T@tti_c @?_ |�i?

�4T*i4i?|i_� A�i @?@*)t�t �@t @*tL TihuLh4i_ uLh |�hii )i@h �?|ih�@*tc @?_ |�i hit�*|t @hi ^�@*�|@|��i*) t�4�*@h�



44

Wdeoh 5= H{shfwhg Vljqv Xqghu Dowhuqdwlyh H{sodqdwlrqv

Fdswxuh Wkhru| Sxeolf Lqwhuhvw Wkhru|

Yduldeoh H+Vljq, H+Vljq,

Sur�w Udwh ~ .

Sulfh ~ .

Fdsdflw| . .

Qxpehu ri Sodqwv . .

( ri Srsxodwlrq Vhuyhg B ~

( ri Rxwsxw e|

Pxqlflsdolw|0rzqhg �upv
. ~

K|gur Fdsdflw| B B

Rxwsxw . ~

Wdeoh 6= Vxppdu| Vwdwlvwlfv

Yduldeoh Phdq Plq Pd{ Vwg Ghy

Ehfdph Uhjxodwhg 159;; 3 4 �

Sulfh +'2Nzk, 6179< 17; <134 41935

Sur�w Udwh 15699 ~137:; 1774: 13;89

Fdsdflw| +Nz, 9;9;8 653; 7:;<66 <467:

Qxpehu ri Sodqwv 4341; : 6;6 ;5174

Rxwsxw shu shuvrq+4333v Nz, 483778 7947 4483<33 553:<4

Shufhqw Vhuyhg 7;16< 461:8 <<14 55173

( ri Rxwsxw e|

Pxqlflsdolw|0rzqhg �upv
1443< 3 195<8 14548

( ri Fdsdflw| gxh wr K|gur Fdsdflw| 58646 3 544866 6<78<

Srsxodwlrq +4333v, 4;56 436 ;5<6 489;

D�e A�i #@|@

Wr hvwlpdwh wkh ghflvlrq wr uhjxodwh/ gdwd zdv froohfwhg iurp doo xquhjxodwhg vwdwhv gxulqj wkh |hduv ri 4<3:/

4<45/ dqg 4<4:1 Wkh sulfh zdv froohfwhg iurp wkh dsshqgl{ ri Vwljohu dqg Iulhgodqghu +4<95,1 Doo uhpdlqlqj

yduldeohv zhuh froohfwhg iurp wkh Fhqvxv Exuhdxv* Fhqwudo Hohfwulf Oljkw dqg Srzhu Vwdwlrqv1 Wdeoh 6 olvwv

wkh vxppdu| vwdwlvwlfv iru wkhvh yduldeohv1

D�D +it�*|t

L �uvw hvwlpdwh wkh wzr sdudphwulf gxudwlrq prghov ghvfulehg deryh1 Qdpho|=

] w

r

�lX>U+w> {�, @ �4w. �5w
5 . �{lww. %lw +44,

zkhuh %l lv d phdq }hur orjlvwlf glvwulexwhg huuru whup1 Prgho wzr vshfl�hv �lX>U+w, dv iroorzv=
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Wdeoh 7= Gxudwlrq Prgho Hvwlpdwhv ri wkh Ghflvlrq wr Uhjxodwh

Prgho 4 Prgho 5
Yduldeoh Frh�flhqw s0ydoxh Frh�flhqw s0ydoxh

Lqwhufhsw ~1:373 13<95 ~17483 13;<:
+17565, +15765,

W 13;8; 1<5:: � �
+1<546,

W5 ~157:8 13;89 � �
+14773,

G4<45 � � 17:83 13335
+145<4,

G4<4: � � 19533 13375
+15499,

Sur�w Udwh 14:<5 17895 14:77 15::7
+1575;, +1475;,

Sulfh ~1389; 17;:; ~14:7< 14<3;
+13;4;, +1466:,

Fdsdflw| 13::< 17;3: 14345 187;4
+14438, +149;8,

Rxwsxw 13439 1<384 ~1338< 1<993
+13;<6, +146;3,

( Srsxodwlrq Vhuyhg ~1434: 159<: 134<< 1<385
+13<54, +149:7,

( Rxwsxw e| Pxqlv ~1357: 159:4 ~1357: 159:4
+13555, +13555,

Orj K|gur Fdsdflw| ~13475 13<74 ~13555 1438<
+133;8, +1346;,

�5 orj+O, ;6178 ;6159
~ Q ~ <6 <6

] w

r

�lX>U+w> {�, @ �44<45 . �54<4: . �{lw . %lw +45,

Wkh pd{lpxp olnholkrrg hvwlpdwlrq uhvxowv iru wkh edvh fdvh duh suhvhqwhg lq Wdeoh 71 Wkh uhvxowv gr

qrw ergh zhoo iru hlwkhu wkhru|1 Wkh uhvxowv surylgh zhdn hylghqfh wkdw vwdwhv zlwk kljkhu ohyhov ri sur�w duh

pruh olnho| wr dgrsw vwdwh uhjxodwlrq1 Wkxv/ surylglqj zhdn hylghqfh lq idyru ri wkh sxeolf lqwhuhvw wkhru|1

Krzhyhu/ wklv frh�flhqw lv qrw vwdwlvwlfdoo| vljql�fdqw dw frqyhqwlrqdo ohyhov1 Wkh frh�flhqw hvwlpdwhv rq

wkh sulfh ohyho vxjjhvw wkdw vwdwhv zlwk orzhu sulfhv duh pruh olnho| wr dgrsw vwdwh uhjxodwlrq/ hylghqfh lq

idyru ri wkh fdswxuh wkhru|1

Wkh uhvxowv duh vxjjhvwlyh wkdw kljkhu ohyhov ri fdsdflw| duh fruuhodwhg zlwk wkh sdvvlqj ri vwdwh uhjxodwlrq/

frqvlvwhqw zlwk erwk wkhrulhv1 Wkh ohyho ri rxwsxw grhv qrw dsshdu wr kdyh dq| phdvxudeoh lpsdfw rq wkh

olnholkrrg ri d uhjlph fkdqjh1 Kljkhu ohyhov ri pxqlflsdo surgxfwlrq vhhpv wr uhgxfh wkh fkdqfhv ri vwdwh
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uhjxodwlrq ehlqj dgrswhg/ frqvlvwhqw zlwk wkh sxeolf lqwhuhvw wkhru|1 Lq dgglwlrq/ kljkhu ohyhov ri k|gur

surgxfwlrq uhgxfhv wkh suredelolw| ri dgrswlqj vwdwh uhjxodwlrq1

Xqiruwxqdwho|/ wkh lqvljql�fdqfh ri wkh frh�flhqw hvwlpdwhv fdq dulvh dv d uhvxow ri d ydulhw| ri fdxvhv/

dqg gr qrw qhfhvvdulo| lpso| wkdw erwk wkhrulhv duh lqfruuhfw1 Iru h{dpsoh/ li wkh prghoohg ixqfwlrqdo irup

lv qrw wkh wuxh gdwd jhqhudwlqj surfhvv/ wkhq wkh hvwlpdwhg frh�flhqwv zloo eh qrlv|/ fdxvlqj wkhp wr eh

vwdwlvwlfdoo| lqvljql�fdqw144 Krzhyhu/ lw lv dovr srvvleoh wkdw diwhu frqwuroolqj iru wkh eldv suhvhqw lq suhylrxv

vwxglhv/ wkh frqfoxvlrqv ri suhylrxv vwxglhv qr orqjhu iroorz1 Wkhuhiruh/ dw wkh yhu| ohdvw/ wkhvh uhvxowv fdvw

grxew rq wkh frqyhqwlrqdo zlvgrp/ dqg vxjjhvw wkh qhhg iru ixuwkhu uhvhdufk lq wklv wrslf1

S �?iU_L|@* ,��_i?Ui uhL4 W?_���_�@* 5|@|it

Dowkrxjk wkh hpslulfv surylgh olwwoh gluhfwlrq lq ghwhuplqlqj wkh fdxvh ri wkh uhjlph vkliw lq wkh hohfwulflw|

lqgxvwu| gxulqj wkh ehjlqqlqj ri wklv fhqwxu|/ dqhfgrwdo hylghqfh iurp d qxpehu ri vwdwhv pd| surylgh vrph

gluhfwlrq1 Fdvxdo revhuydwlrq ri wkh vwdwh ri Loolqrlv vxjjhvwv wkdw vwdwh srolwlfldqv zhuh lqwhuhvwhg lq wkh

frvw vdylqjv ri uhjxodwlrq/ udwkhu wkdq wkh sur�w prwlyhv ri lqgxvwu| ohdghuv1 Wkh prvw yrfdo sursrqhqw ri

uhjxodwlrq lq wkh lqgxvwu| zdv Vdpxho Lqvxoo/ d ohdglqj lqgxvwu| �jxuh dqg frqwuroohu ri Fklfdjr Hglvrq ri

Loolqrlv1 Li vwdwhv zhuh ehlqj fdswxuhg e| wkh lqgxvwu| zh pljkw/ wkhuhiruh/ h{shfw Loolqrlv wr eh rqh ri wkh

hduolhvw wr uhjxodwh1 \hw/ Loolqrlv zdv rqh ri wkh odwhu vwdwhv wr sdvv vxfk uhjxodwlrq145 Lq idfw/ Loolqrlv sdvvhg

uhjxodwru| ohjlvodwlrq lq 4<46/ d phuh |hdu diwhu Lqvxoo surylghg gdwd iurp klv h{shulphqw wkdw looxvwudwhg wkh

kljk ghjuhh ri zlwk hfrqrplhv ri vfdoh wkdw h{lvwhg lq wkh hohfwulflw| lqgxvwu| dw wkh wlph146 Wklv vxjjhvwv wkdw

Loolqrlv zdv/ li dq|wklqj/ vnhswlfdo ri Lqvxoo*v sohd iru uhjxodwlrq wr fxue frpshwlwlrq/ exw udwkhu lqwhuhvwhg lq

wkh frvw vdylqjv uhjxodwlrq zrxog eulqj/ dqg glg qrw dfw xsrq Lqvxoo*v vxjjhvwlrqv xqwlo wkh| zhuh surylghg

zlwk hylghqfh wkdw frvwv zrxog eh uhgxfhg1

Rq wkh rwkhu hqg ri wkh wlph vshfwuxp zhuh Zlvfrqvlq dqg Qhz \run/ wkh �uvw wzr vwdwhv wr dgrsw

uhjxodwlrq1 Hylghqfh iurp erwk Zlvfrqvlq dqg Qhz \run vxjjhvwv wkdw vwdwh uhjxodwlrq zdv dgrswhg wr fxue

�up ehkdylru1 Dw wkh wxuq ri wkh fhqwxu| wkh Surjuhvvlyh srolwlfdo pryhphqw zdv lq ixoo irufh lq Zlvfrqvlq

+vhh h1j1/ Mrkqvrq 4<97,1 Surjuhvvlyh srolwlfdo ohdghuv wrrn d kduvk vwdqfh djdlqvw frusrudwh srzhu/ dqg rqh

lq vxssruw ri jryhuqphqwdo ryhuvljkw ri wklv srzhu1 Rqh vxfk ohdghu zdv Jryhuqru Urehuw Od Iroohwwh/ zkr

zdv lq r�fh gxulqj wkh dgrswlrq ri vwdwh uhjxodwlrq1 Od Iroohwwh ylhzhg orfdo uhjxodwruv ri xwlolwlhv dv ehlqj

fruuxsw/ dqg eholhyhg vwdwh uhjxodwlrq zrxog surylgh d pruh wkrurxjk vxshuylvlrq ri wkh lqgxvwu| +Dqghuvrq

4<;4/ sj1 87,1 Lq idfw lq klv dxwrelrjudsk|/ Od Iroohwwh erdvwv wkdw wkh dfwlrqv ri wkh vwdwh xwlolw| frpplvvlrq

uhgxfhg udwhv zlwklq wkuhh |hduv e| '6:8/333 +Od Iroohwwh 4<93,1

Wkh ehjlqqlqj ri vwdwh uhjxodwlrq lq Qhz \run vhhpv wr eh wudfhg edfn wr d vsdw ehwzhhq srolwlfdo ohdghuv

dqg wkh lqgxvwu| lq 4<36/ zkhq vwdwh ohjlvodwxuhv lqvwlwxwhg d frpplwwhh wr lqyhvwljdwh wkh udwhv ri jdv dqg

hohfwulflw| frpsdqlhv1 Wkh frpplwwhh fkrvh Fkduohv Kxjkhv/ wkhq d Qhz \run odz|hu/ wr eh wkhlu fklhi

frxqflo1 Kxjkhv odwhu vkrzhg wkdw +4, Frqvrolgdwhg Jdv Frpsdq| fkdujhg wkh flw| ';3/333 iru hohfwulflw|

wkdw zrxog kdyh frvw d sulydwh fxvwrphu rqo| '58/333/ +5, fkdujhg wkh flw| 71;9 fhqwv shu nlorzdww krxu
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iru hohfwulflw| wkdw frvw 5175 fhqwv wr surgxfh/ +6, Qhz \run Jdv dqg Hohfwulf Oljkw Frpsdq| fkdujhg dq

dyhudjh ri ;1375 fhqwv shu nlorzdww krxu zkhq lw rqo| frvw 61997 wr surgxfh/ dqg +7, Frqvrolgdwhg Jdv kdg

uhsruwhg rqo| :8 shufhqw ri wkh ydoxdwlrq ri lwv wd{deoh surshuw| lq rughu wr hvfdsh wd{hv +Dqghuvrq 4<;4/

sj1 83,1 Lq 4<38/ Kxjkhv pdgh wkh iroorzlqj revhuydwlrqv=47

Wkh jurvv dexvh ri ohjdo sulylohjh lq ryhufdslwdol}dwlrq dqg lq wkh pdqlsxodwlrq ri vhfxulwlhv iru

wkh sxusrvh ri xqli|lqj frqwuro dqg holplqdwlqj doo srvvleoh frpshwlwlrq vkrzv fohduo| wkdw wkhuh

fdq eh qr h�hfwlyh uhphg| e| jhqhudo ohjlvodwlrq ru wkurxjk ruglqdu| ohjdo surfhhglqjv/ dqg wkdw

iru wkh surwhfwlrq ri wkh sxeolf wkhuh vkrxog eh fuhdwhg d frpplvvlrq zlwk lqtxlvlwruldo dxwkrulw|/

frpshwhqw wr pdnh vxppdu| lqyhvwljdwlrqv ri frpsodlqwv/ wr vxshuylvh lvvxhv ri vhfxulwlhv dqg

lqyhvwphqw lq wkh vwrfnv ru erqgv ri rwkhu frpsdqlhv/ wr uhjxodwh udwhv dqg wr vhfxuh dghtxdwh

lqvshfwlrq/ ru rwkhuzlvh hqirufh wkh surylvlrqv ri wkh odz1

Iroorzlqj klv lqyhvwljdwlrq/ Kxjkhv zdv hohfwhg jryhuqru ri Qhz \run lq 4<39/ dqg lq wkh iroorzlqj |hdu/

wkh vwdwh sdvvhg ohjlvodwlrq wr uhjxodwh wkh hohfwulflw| lqgxvwu|1

Wkhvh h{dpsohv vxssruw wkh lghd wkdw/ iru dw ohdvw wkhvh wkuhh vwdwhv/ vwdwh uhjxodwlrq zdv sdvvhg wr fxue

wkh ehkdylru ri �upv/ udwkhu wkdq vxssruw wkhlu sur�wdelolw|1

. ,��_i?Ui uhL4 W?_�t|h) w�|ih@|�hi

Lq wklv vhfwlrq/ L gudz rq wudgh olwhudwxuh zulwwhq gxulqj wklv wlph shulrg lq dq dwwhpsw wr jdwkhu wkh prwlyhv

ri lqgxvwu| ohdghuv lq wkhlu vxssruw ri vwdwh uhjxodwlrq1 Wkhuh lv qr ghq|lqj wkdw fhuwdlq kljk sur�oh �jxuhv

lq wkh hohfwulflw| lqgxvwu| sxvkhg iru vwdwh uhjxodwlrq dv hduo| dv 4;<;1 Lq d 4;<; vshhfk gholyhuhg wr wkh

Qdwlrqdo Hohfwulf Oljkw Dvvrfldwlrq +QHOD,/ Vdpxho Lqvxoo/ frqwuroohu ri Fklfdjr Hglvrq/ �uvw dgyrfdwhg wkh

hvwdeolvkphqw ri vwdwh djhqf| frqwuro ryhu udwhv dqg vhuylfh148 Kh dujxhg wkdw wkh h{lvwhqfh ri frpshwlwlrq

glg qrw orzhu udwhv/ exw lqvwhdg lqfuhdvhg wkh ulvnlqhvv ri lqyhvwphqw wkhuhe| lqfuhdvlqj frvwv1 Uhjxodwlrq/

kh vwdwhg/ zrxog doorz wkh hohfwulflw| lqgxvwu| wr dftxluh lqyhvwphqw fdslwdo dw d orzhu lqwhuhvw udwh/ uhgxflqj

wkh frvwv ri surgxfwlrq1

Lqvxoo zdv dzduh wkdw wkh lqgxvwu| dv d zkroh glg qrw vkduh klv vxssruw iru vwdwh uhjxodwlrq1 Wr jdlq

vxssruw iru wkh qrwlrq/ Lqvxoo hvwdeolvkhg d frpplwwhh rq sxeolf srolf| lq 4;<<1 Krzhyhu/ hyhq diwhu vl{

|hduv wkh frpplwwhh frxog qrw djuhh rq wkh qhfhvvlw| ri uhjxodwlrq1 Lq 4<38 Hgjdu Gdylv/ d frpplwwhh

phpehu/ vwdwhg _wkh rqh juhdw dqg frqvwdqw phqdfh wr wkh lqgxvwu| lv xqzlvh/ exughqvrph dqg uhvwulfwlyh

ohjlvodwlrq= = = wkh srzhu wr uhjxodwh frqwdlqv wkh jhup ri wkh gdqjhu ri frq�vfdwlrq/ lq zkroh ru lq sduw%

+QHOD 4<38/ sj1 9,1

Wkh lqgxvwu| glg vhhp wr vwdqg xqlwhg lq wkh �jkw djdlqvw fruuxsw pxqlflsdo uhjxodwlrq dqg pxqlflsdo

rzqhuvkls1 Wkhuh lv pxfk hylghqfh wr vxjjhvw wkdw orfdo frqwuro ri hohfwulf xwlolwlhv zdv ulggohg zlwk fruuxs0

wlrq1 Wkh prvw jodulqj h{dpsoh zdv d jurxs ri Fklfdjr flw| frxqflo phpehuv nqrzq dv wkh Jud| Zroyhv zkr

uhshdwhgo| h{wudfwhg prqh| iurp xwlolw| frpsdqlhv1 Wkh prwlyhv ri wkh Jud| Zroyhv duh zhoo grfxphqwhg149
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Wkh| ehjdq wkhlu h{wruwlrqdu| dfwlylwlhv zlwk wkh wudqvsruwdwlrq vhfwru/ iruflqj �upv wr ex| wkhlu yrwhv lq

rughu wr uhqhz wkhlu iudqfklvh frqwudfwv1 Lqvxoo kdg klv �uvw frqwdfw zlwk wkh Jud| Zroyhv zkhq wkh Zroyhv

rshqhg wkhlu rzq hohfwulflw| iudqfklvh lq Fklfdjr dqg wkuhdwhqhg wr frpshwh dw d orvv djdlqvw Lqvxoo li kh

uhixvhg wr ex| wkhlu iudqfklvh14: Rwkhu hylghqfh vxjjhvwv wkdw pxqlflsdo uhjxodwlrq zdv dovr fruuxsw lq

Zlvfrqvlq1 PfGrqdog +4<8:, dujxhv wkdw orfdo srolwlfldqv uhfrjql}hg wkdw yrwhuv lq Plozdxnhh uhvsrqghg

idyrudeo| wr dwwdfnv rq xwlolwlhv/ _luuhvshfwlyh ri zkhwkhu wkh dwwdfnv zhuh mxvwl�hg1%

Hylghqfh iurp QHOD dovr vxjjhvwv wkdw wkh hohfwulflw| lqgxvwu| fhghg wkh lghd ri uhjxodwlrq/ surpswlqj

vrph QHOD phpehuv wr vhhn vwdwh uhjxodwlrq dv wkh ohvvhu ri irxu hylov +pxqlflsdo uhjxodwlrq/ pxqlflsdo

rzqhuvkls/ vwdwh uhjxodwlrq/ dqg ihghudo uhjxodwlrq,1 Lq 4<3:/ wkh QHOD Vxefrpplwwhh rq Sxeolf Uhjxodwlrq

dqg Frqwuro dv d uhvsrqvh wr wkh lpshqglqj vwdwh uhjxodwlrq lq Qhz \run dqg Zlvfrqvlq/ uhdfkhg wkuhh pdmru

frqfoxvlrqv=

41 Wkdw wkh QHOD vkrxog idyru surshuo| frqvwlwxwhg jhqhudo vxshuylvlrq dqg uhjxodwlrq ri

wkh hohfwulf oljkw lqgxvwu|1

51 Wkdw li vwdwh frpplvvlrqv eh frqvwlwxwhg/ wkh| vkrxog eh dssrlqwhg lq wkdw pdqqhu zklfk

zloo jlyh wkhp wkh juhdwhvw iuhhgrp iurp orfdo dqg srolwlfdo lq�xhqfhv/ wr wkh hqg wkdw wkhlu

uxolqjv vkdoo eh zlwkrxw eldv1

61 Wkdw vwdwh frpplvvlrqv eh forwkhg zlwk dpsoh srzhuv wr frqwuro wkh judqwlqj iudqfklvhv/

wr surwhfw xvhuv ri vhuylfh djdlqvw xquhdvrqdeoh fkdujhv ru lpsurshu glvfulplqdwlrqv/ wr hqirufh

d xqlirup v|vwhp ri dffrxqwlqj/ dqg wr surylgh iru sxeolflw|1 Li wkh vwdwh surylghv iru sxeolflw|

rq wkh rqh kdqg/ rq wkh rwkhu kdqg lw vkrxog vdihjxdug lqyhvwphqwv1 Uhjxodwlrq dqg sxeolflw|

zrxog eh d julhyrxv zurqj xqohvv dffrpsdqlhg e| surwhfwlrq1

Lq wkh frqihuulqj ri wkhvh srzhuv/ juhdw fduh vkrxog eh wdnhq1 Uhjxodwlrq lq dqg ri lwvhoi qhfhv0

vdulo| lqwurgxfhv d idfwru ri uhvlvwdqfh wr wkh dgrswlrq ri qhz phwkrgv dqg wr surjuhvv jhqhudoo|1

Khqfh lq wkh lqwhuhvw ri orzhu frvwv/ dqg frqvhtxhqwo| orzhu fkdujhv wr xvhuv ri vhuylfh/ wkh

ixqfwlrqv ri wkh frpplvvlrqv vkrxog eh frq�qhg zlwklq vwulfwo| uhjxodwlyh olqhv +QHOD 4<3:,1

Lw dsshduv fohdu iurp frqfoxvlrqv wzr dqg wkuhh wkdw wkh lqgxvwu| zdv ihduixo ri wkh lq�xhqfh ri orfdo

srolwlfldqv dqg wkhlu h{wruwlrqdu| xvh ri iudqfklvhv1 Frqfoxvlrq wzr looxvwudwhv wkdw wkh lqgxvwu| zdv ihduixo ri

orfdo lq�xhqfh dqg wkh srolwlfdo qdwxuh ri orfdo uhjxodwlrq/ zkhuhdv wkuhh vxjjhvwv wkdw wkh lqgxvwu| vxssruwhg

iudqfklvh djuhhphqwv wr eh wdnhq rxw ri wkh kdqgv ri orfdo srolwlfldqv1

Hyhq vwurqjhu hylghqfh wkdw wkh lqgxvwu| ylhzhg uhjxodwlrq dv lqhylwdeoh zlwk ru zlwkrxw wkhlu frqvhqw

lv wkh iroorzlqj vwdwhphqw iurp d uhsruw e| wkh QHOD Frpplwwhh rq Sxeolf Srolf|=

Wkdw zklfk lv xsshuprvw lq wkh sxeolf plqg lv sxeolf vxshuylvlrq dqg frqwuro1 Lq wkh mxgjphqw

ri |rxu frpplwwhh vrph irup ri vxfk vxshuylvlrq dqg frqwuro lv lqhylwdeoh lq pdq| li qrw doo ri

wkh vwdwhv ri wkh xqlrq111 Wkh sudfwlfdo txhvwlrq lv qrw zkhwkhu wkhuh lv wr eh vxfk uhjxodwlrq dqg

frqwuro dv lw lv zkdw wkh qdwxuh dqg irup ri wkhp duh wr eh1 +QHOD/ 4<3:,
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Wklv vwdwhphqw fohduo| vshdnv wr wkh h�hfw wkdw wkh lqgxvwu| glg qrw qhfhvvdulo| sxvk iru uhjxodwlrq/ exw

udwkhu sxvkhg wr kdyh vrph frqwuro ryhu zkdw wkdw uhjxodwlrq zdv wr eh1

Wkh dfwlrqv ri wkh lqgxvwu| vxssruw wkh lghd wkdw li uhjxodwlrq zdv jrlqj wr eh h{sdqghg/ wkh lqgxvwu|

idyruhg ri vwdwh uhjxodwlrq udwkhu wkdq ihghudo ru pxqlflsdo1 Ehfdxvh vwdwh uhjxodwlrq uholhyhg wkhp ri wkh

hylghqw orfdo fruuxswlrq/ zkloh vwloo jlylqj wkhp dpsoh rssruwxqlw| wr lq�xhqfh uhjxodwruv lq wkh ixwxuh/ lw

vhhphg wr eh wkh qdwxudo fkrlfh1 Wkh dfwlrqv ri wkh lqgxvwu|/ krzhyhu/ gr qrw vxjjhvw wkdw vwdwh uhjxodwlrq

zdv xvhg dv d phdqv ri lqfuhdvlqj sur�wv dv wkh hohfwulflw| lqgxvwu| fdswxuhg wkh vwdwh srolwlfldqv1

H �L?U*�t�L?

Wklv sdshu uhylvlwv wkh lvvxhv ehklqg wkh hphujhqfh ri vwdwh uhjxodwlrq gxulqj wkh ehjlqqlqj ri wklv fhqwxu|1

Wkh sdshu grhv qrw sxusruw wr kdyh vroyhg wkh pdwwhu/ exw udwkhu r�huv hfrqrphwulf dqg dqhfgrwdo hylghqfh

djdlqvw wkh frpprqo| khog eholhi wkdw vwdwh uhjxodwlrq zdv sdvvhg dv d phdqv ri pdnlqj wkh lqgxvwu| pruh

sur�wdeoh1 Dowkrxjk/ wkh uhvxowv fdvw grxew rq wkh fdswxuh wkhru|/ wkh| gr qrw ryhuzkhoplqjo| vxssruw wkh

ulydolqj sxeolf lqwhuhvw wkhru|1

Wkh sdshu dovr h{dplqhv wkh dfwlrqv ri lqgxvwu| ohdghuv lq wkhlu dwwhpswv wr sxvk iru vwdwh uhjxodwlrq/

udwkhu wkdq wkh dowhuqdwlyhv ri wkh gd|1 Dqdo|}lqj wudgh rujdql}dwlrq surfhhglqjv/ lw vhhpv fohdu wkdw wkh

lqgxvwu| zdv lq qr zd| ixoo| vxssruwlyh ri vwdwh uhjxodwlrq1 Lqvwhdg/ rqfh wkh uhdol}dwlrq ri vrph vruw ri

h{sdqvlrq ri uhjxodwlrq ehfdph hylghqw/ lw zdv pruh lq wkhlu lqwhuhvw wr vxssruw vwdwh uhjxodwlrq udwkhu wkdq

fruuxsw orfdo uhjxodwlrq/ dqg wkh pruh fhqwudol}hg ihghudo uhjxodwlrq1

Wkh plqg vhw ri wkh qdwlrq gxulqj wklv wlph zdv iru wkh h{sdqvlrq ri uhjxodwlrq/ hvshfldoo| lq lqgxvwulhv

lpsruwdqw wr wkh jurzwk ri wkh hfrqrp|1 Uhjxodwlrq ri wkh udlozd|v ehjdq lq Loolqrlv lq 4;:3/ dqg vrrq

ehfdph zlgh vsuhdg1 Wkh hohfwulflw| lqgxvwu| pxvw kdyh suhvhqwhg lwvhoi dv wkh qh{w qdwxudo fdqglgdwh iru

vwdwh uhjxodwlrq1 Wkh hohfwulflw| lqgxvwu| pd| kdyh vlpso| fhghg wkh lghd ri uhjxodwlrq dqg vrxjkw wkh prvw

idyrudeoh w|sh1 Vwdwh uhjxodwlrq jdyh wkh lqgxvwu| uholhi iurp wkh fruuxswlyh qdwxuh ri pxqlflsdo uhjxodwlrq

zkloh nhhslqj uhjxodwlrq ghfhqwudol}hg hqrxjk wr surylgh dpsoh rssruwxqlw| iru wkh lq�xhqflqj ri lwv ghflvlrqv

lq wkh ixwxuh1

Wkh uhvxowv vxssruw wkh qhhg iru ixuwkhu idfw jdwkhulqj rq wklv txhvwlrq1 Iru rqh/ dfwlrqv ri wkh djhqwv

lqyroyhg pd| kdyh wr eh h{sdqghg1 Lw pd| lqghhg eh wkdw uhjxodwlrq zdv lqlwldoo| sdvvhg wr ehqh�w frqvxphuv/

exw lq idfw odwhu kduphg wkhp dv xwlolwlhv jdlqhg lq�xhqfh ryhu wkh uhjxodwru| djhqflhv1 Dv qrwhg/ vwdwh

uhjxodwlrq surylghg wkh lqgxvwu| zlwk wkh juhdwhvw rssruwxqlw| iru lq�xhqflqj ghflvlrqv1 Lq wklv _olih f|foh%

wkhru| ri uhjxodwlrq/ zh pxvw orrn qrw dw wkh ghflvlrq wr uhjxodwh/ exw udwkhu dw wkh dfwlrqv ri uhjxodwruv

odwhu rq lq wkh f|foh1 Wr orrn lqwr wklv/ zh pxvw orrn dw krz wkh dfwlrqv ri uhjxodwruv fkdqjhg ryhu wlph/

lqvwhdg ri rqo| dw wkh ehjlqqlqj ri uhjxodwlrq dv lq wklv sdshu1

Dqrwkhu lqwhuhvwlqj wrslf zrxog eh wr vhh li rxwvlgh suhvvxuh iru uhjxodwlrq h{lvwhg1 Hohfwulflw| xvh zdv

ehfrplqj pruh dqg pruh lpsruwdqw lq pdqxidfwxulqj surfhvvhv1 Jlyhq wkh vwrfkdvwlf qdwxuh ri sulfh lq d

frpshwlwlyh uhjlph/ wkh pdqxidfwxulqj lqgxvwu| pd| kdyh ehhq lqfolqhg wr vxssruw hohfwulflw| uhjxodwlrq1

Uhjxodwlrq ri wkh hohfwulflw| lqgxvwu| zrxog kdyh surylghg wkh pdqxidfwxulqj lqgxvwu| zlwk d juhdwhu delolw|

wr iruhfdvw surgxfwlrq frvwv doorzlqj iru ohvv ulvn| lqyhvwphqwv1 Wkh pdqxidfwxulqj lqgxvwu| wkhuhiruh kdg

dq lqfhqwlyh wr sxvk iru uhjxodwlrq1



4:

+iuihi?Uit

^4` Dqghuvrq/ Grxjodv G1 Uhjxodwru| Srolwlfv dqg Hohfwulf Xwlolwlhv1 Ervwrq/ PD= Dxexuq Krxvh Sxeolvklqj/
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^:` Mrkqvrq/ Urjhu W1 Urehuw P1 Od Iroohwwh/ Mu1 dqg wkh Ghfolqh ri wkh Surjuhvvlyh sduw| lq Zlvfrqvlq1
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^;` Ndkq/ Hgzdug1 Hohfwulflw| Xwlolw| Sodqqlqj dqg Uhjxodwlrq1 Ehunhoh|/ FD= Dphulfdq Frxqflo iru dq

Hqhuj|0H�flhqw Hfrqrp|/ 4<<41

^<` / Hgzdug dqg Jloehuw/ Ulfkdug1 _Frpshwlwlrq dqg Lqvwlwxwlrqdo Fkdqjh lq wkh X1V1 Hohfwulf Srzhu

Uhjxodwlrq1% Xqsxeolvkhg Pdqxvfulsw/ Pd| 5 4<<61

^43` Nlhihu/ Q1P1 _Hfrqrplf Gxudwlrq Gdwd dqg Kd}dug Ixqfwlrqv/% Mrxuqdo ri Hfrqrplf Olwhudwxuh/ 4<;;/

59/ ss1 97909:<1

^44` Nlqj/ Fo|gh O|qgrq1 _Vwdwh Yhuvxv Pxqlflsdo Xwlolw| Frpplvvlrqv/% lq Wkh Uhjxodwlrq ri Pxqlflsdo

Xwlolwlhv/ Fo|gh O|qgrq Nlqj hglwru/ Qhz \run/ Q\= G1 Dssohwrq dqg Frpsdq|/ 4<451

^45` Od Iroohwwh/ Urehuw P1 Od Iroohwwh*v Dxwrelrjudsk|1 Pdglvrq/ ZL= Xqlyhuvlw| ri Zlvfrqvlq Suhvv/ 4<931

^46` PfGrqdog/ Iruuhvw1 Ohw Wkhuh eh Oljkw/ Pdglvrq/ ZL= Dphulfdq Klvwru| Uhvhdufk Fhqwhu/ 4<8:1
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4<381
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4<<81
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qrplfv/ 8/ 4<951
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R�fh/ 4<3:1
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