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Devwudfw

Exloglqj rq Fudzirug dqg Vreho*v +4<;5, jhqhudo frppxqlfdwlrq prgho/ wklv sdshu

lqwurgxfhv wkh srvvlelolw| wkdw sod|huv duh qrq0vwudwhjlf1 Wkh vhqghu pljkw eh krq0

hvw/ wuxwkixoo| uhsruwlqj sulydwh lqirupdwlrq/ ru wkh uhfhlyhu pljkw eh qdlyh/ eolqgo|

lpsohphqwlqj wkh vhqghu*v uhfrpphqgdwlrqv1 Lq frqwudvw wr wkh suhglfwlrqv ri wkh ixoo|0

vwudwhjlf prgho/ zh vkrz wkdw htxloleulxp frppxqlfdwlrq lv lq dwhg exw ghwdlohg/ dqg

wkdw wkh htxloleulxp rxwfrph lv eldvhg lq dq h{0dqwh vhqvh1 Rxu �qglqjv duh uhohydqw

wr xqghuvwdqglqj frppxqlfdwlrq e| �qdqfldo dqdo|vwv dqg dfdghplf hydoxdwruv1

�Zh wkdqn Vdqghhs Edoljd/ Pdufr Edwwdjolql/ Wkrpdv gh Jdulgho0Wkrurq/ Glqr Jhudugl/ Kduulvrq Krqj/

Mrkq Prujdq/ Shwhu Qrupdq Vûuhqvhq/ dqg Plfkhod Yhudugr iru yhu| xvhixo frqyhuvdwlrqv1 Vshfldo wkdqn wr

Zhuqhu Sorehujhu iru lqwurgxflqj xv wr vrph h{lvwhqfh dqg h{whqvlrq uhvxowv lq RGH wkhru|1
|Uhjhqw*v Sdun/ Orqgrq QZ4 7VD/ Xqlwhg Nlqjgrp1
}Kdunqhvv Kdoo/ Xqlyhuvlw| ri Urfkhvwhu/ 4795: Q\/ XVD1

*



� �������	�
��

���� %�%
� �
���
� ���������
��� ����� %���
�� +�
� �


���
�
��� �
��

��� ��%���
����


���,  � �� -��+���� ��� 	��
�.� /*01&2 ���
�( � %����

�� ������
� �
��
� �
����
���

�� ��
��� 
� � �
�
��
� +�
� %��
����� �����
� %�
�
�
��
�, �� 
�
�� ���
�( ��
� %���
�� ��


�+��
 
��
 
�
 �
��
� +���� ��3
 
� ����%���

 
�
 �
�
��
�.� ��
����, 4
�
 +
 ��
�����
 
�


%��������
� 
��
 %���
�� ��� �
 �����
��

���( 
,�,( 
�
 �
��
� ��� �
 ���
�
 �� 
�
 �
�
��
�

����
, 5�
�
�� �� ���
�
 �
��
� ��3
 
��
������ �
%��
�( � ����
 �
�
��
� ������� �����+�


�
 �
��
�.� �
����
���
��� �� 
����
����� �
��
�
� 
��
 
�
 �
��
� �� ���
�
,4

�� �����
��

��� �
������ ������ +�
� �
���
�� %���
��
 %��������
�( +
 6�� 
��
 �� 
!���

�������7 /�2 ��� �������
��� �� 
������


�( /��2 ���������
��� �� 
����
� �� �� ��8�

�

�������
( /���2 
�
 ��
��� 
�3
� �� 
�
 �
�
��
� /�,
,( ��
���
2 �� 
9���

 ����
�( ��� /��2 �

����
� 
���� %��
� ��� ���
�
��
 
� ���
 ����
� %�
�
�
��
� 
� 
�
 �
��
�,5 ��
�
 %�
���
����

��
 !����
�
��
�� ��:
�
�
 ���� 
���
 ��
���
� �� 
�
 �������
��

��� ���
� +�
�
 �� 
!������

����7 /�2 ���
 �������
��� �� �
�
������� ���
 ��
 
9������
�� 
� �
��

��� �
�����( /��2 
�


�������
 �� ����
����( /���2 
�
 ��
���
 �� ������
�( ��� /��2 
�
 ���� �� �
�� �
�
�
���,

��� �
���
� ��
 %
�
��
�
 
� 
�
 �
�
�
 �
��

 �� 
�
 ���
%
��
��
 ��� ���� �� 6�������

������
�, �
� �� ������
� �� 
�
 6������� %�
��( � ���+��� ���� �� 
���
��
 ��� ���6��
�


��
 6������� ������
�. �
����
���
���� 

�� 
� �
 ��
��%
����
��, ��
 
9%����
���� %���

%��
� ��� 
��� �� 
�
 
�%������ 6����
 ��

��
��
 ��%�

 
�
 �
����
���
����. ���� 
� ����

8��
� �� ��

�
�
 �

+

� ������
� ��� ���
�
���,6 ��
 
���
��
 ���6��� 
��
 ����
� ������
�

4Li erwk sod|huv duh vwudwhjlf zlwk suredelolw| rqh/ zh uhwxuq wr wkh frppxqlfdwlrq prgho ri Fudzirug
dqg Vreho +4<;5,1 Li lqvwhdg wkh vhqghu lv vwudwhjlf dqg wkh uhfhlyhu lv qdlyh zlwk suredelolw| rqh/ wkh uhfhlyhu

h�hfwlyho| frpplwv wr wdnh wkh dfwlrq uhfrpphqghg e| wkh vhqghu1 Ghvvhlq +5335, frpsduhv wkh shuirupdqfh

ri wkhvh wzr srodu fdvhv/ frppxqlfdwlrq dqg ghohjdwlrq1
5Zh dovr vkrz wkdw dq lqfuhdvh lq wkh iudfwlrq ri vwudwhjlf sod|huv uhvxowv lq pruh lq dwhg frppxqlfdwlrq1
6Iluvw/ dqdo|vwv pljkw suhihu wr uhohdvh idyrudeoh iruhfdvwv zklfk whqg wr jhqhudwh pruh lqyhvwphqw edqnlqj

exvlqhvv1 Iru lqvwdqfh/ Plfkhdo| dqg Zrpdfn +4<<<, vkrz wkdw wkh uhfrpphqgdwlrqv ri eurnhudjh dqdo|vwv

zrunlqj iru wkh LSR ohdg xqghuzulwhu duh vljql�fdqwo| pruh idyrudeoh wkdq wkrvh ri qrq0xqghuzulwhuv1 +Vhh

dovr Gxjdu dqg Qdwkdq +4<<8,/ Iudqflv dqg Vr�hu +4<<:,/ Olq dqg PfQlfkrov +4<<;,/ dqg Zrpdfn +4<<9,,1
Vhfrqg/ srvlwlyho| eldvhg iruhfdvwv pljkw uhvxow lq kljkhu eurnhudjh frpplvvlrqv iru wkh wudglqj dupv ri

wkh �upv iru zklfk wkh| zrun iru +Nrqudg dqg Juhlvlqj +4<;<,,1 Wklug/ dqdo|vwv pljkw uhohdvh rswlplvwlf

iruhfdvwv lq rughu wr rewdlq pruh dffxudwh lqirupdwlrq iurp wkh pdqdjhphqw ri wkh �upv wkh| iroorz +Olp
+5334,,1
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7Frppxqlfdwlrq frvwv lpsrvh d qdwxudo olplw rq wkh dprxqw ri lqirupdwlrq wudqvplwwhg1 Lq sudfwlfh
lqirupdwlrq lv riwhq vxppdul}hg lq fdwhjrulfdo udqnlqjv +vxfk dv ex|/ vhoo dqg krog, exw lw lv vxevwdqwldwhg

e| ghwdlohg uhsruwv1
8Prujdq dqg Vwrfnhq +5334, kdyh uhfhqwo| frqvlghuhg zkdw kdsshqv zkhq wkh ohyho ri wkh eldv lv xqnqrzq/

exw rq dyhudjh srvlwlyh1 Lq wklv fdvh/ wkh dfwlrq wdnhq lv w|slfdoo| eldvhg/ exw qrw qhfhvvdulo| lq wkh vdph

gluhfwlrq dv wkh dgylvhu*v eldv1 Lq rwkhu sdshuv lq wklv duhd +h1j1/ Wuxhpdq 4<<7/ dqg Rwwdyldql dqg Vruhqvhq
5335,/ wkh dqdo|vwv zdqw wr frqylqfh lqyhvwruv ri wkhlu h{shuwlvh lq iruhfdvwlqj/ udwkhu wkdq ehlqj frqfhuqhg

zlwk wkh lqyhvwphqw ghflvlrqv lqgxfhg e| wkhlu uhsruwv1
9Wr hoderudwh rq wklv srlqw/ frqvlghu wkh iroorzlqj wzr0vwdjh jdph/ lq zklfk wkh vhqghu lv kluhg e| d

sulqflsdo zkr zrxog olnh wkh uhfhlyhu wr wdnh d eldvhg dfwlrq1 Lq wkh �uvw vwdjh/ wkh sulqflsdo fkrrvhv wkh

ohyho ri eldv iru wkh vhqghu1 Lq wkh vhfrqg vwdjh/ wkh ixoo|0vwudwhjlf vhqghu0uhfhlyhu jdph lv sod|hg1 Fohduo|/
li wkh �uvw0vwdjh fkrlfh ri eldv lv sxeolfo| revhuydeoh/ wkh sulqflsdo �qgv lw rswlpdo wr jlyh wkh djhqw qr eldv1

Li lqvwhdg eldv lv xqrevhuydeoh/ wkhq lw fdq eh vkrzq wkdw lq htxloleulxp wkh sulqflsdo jlyhv wkh djhqw khu

vdph ohyho ri eldv1 Wkh uhvxowlqj sd|r� iru wkh sulqflsdo lq wkh vhfrqg fdvh lv orzhu wkdq lq wkh �uvw1 Wklv
lpsolhv wkdw wkh sulqflsdo zrxog olnh wr wdnh vwhsv wr pdnh wkh vhqghu*v eldv sxeolfo| revhuydeoh dqg wkhq

frpplw wr jlyh wkh vhqghu xqeldvhg lqvwuxfwlrqv1

<
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:Iroorzlqj wkh dphqgphqw ri vhfxulwlhv odzv lq 4<;;/ wkh Vhfxulwlhv dqg H{fkdqjh Frpplvvlrq +VHF,

lvvxhg jxlgholqhv dqg wkh Qdwlrqdo Dvvrfldwlrq ri Vhfxulwlhv Ghdohuv dqg wkh Qhz \run Vwrfn H{fkdqjh
lvvxhg d mrlqw phprudqgxp lq 4<<4 hqgruvlqj Fklqhvh zdoov1 Frqjuhvv lv dovr frqvlghulqj lpsohphqwlqj

pruh vwulqjhqw glvforvxuh uxohv iru �qdqfldo dqdo|vwv +vhh Vfkurhghu 5334 dqg Vfkdfn 5334,1
;Vhh Eodfn +4<<:, iru d ohjdo dqdo|vlv ri wkh uhjxodwlrq ri �qdqfldo vhuylfhv lq wkh XN1 Lq sduwlfxodu/

Fkdswhu 7 jlyhv dq ryhuylhz ri uhfhqw ghyhorsphqwv lq wkh uhjxodwlrq ri uhwdlo �qdqfldo surgxfwv1
<Lq wkh zdnh ri wkh uhfhqw Hqurq vfdqgdo/ frqjuhvvlrqdo frpplwwhhv duh dovr fxuuhqwo| glvfxvvlqj wkh

dffxudf| ri �qdqfldo vwdwhphqwv dqg wkh lqghshqghqfh ri dxglwruv1 Fi1 PVQEF/ Frqjuhvv odxqfkhv Hqurq

khdulqjv/ kwws=22zzz1pvqef1frp2qhzv29;;78;1dvsBfs4@4
43Wkh ghedwh kdv ehhq vsxuuhg e| d vhulhv ri duwlfohv e| Sdwulfn Khdo| lq wkh Ervwrq Joreh sxeolvkhg eh0

wzhhq Vhswhpehu 5334 dqg Mdqxdu| 5335 rq JSD lq dwlrq dw Kduydug1 Vlqfh wkhq wkh ghedwh kdv eurdghqhg

wr lqfoxgh d ydulhw| ri dfdghplf lqvwlwxwlrqv udqjlqj iurp Ly| Ohdjxh vfkrrov wr Vwdwh Froohjhv1
44Dprqj rwkhu dffrxqwv lq wkh dfdghplf suhvv/ vhh Nruhw} dqg Ehuhqgv +5334,/ dqg Vderw dqg Zdnhpdq

+4<<4,1
45Urvryvn| dqg Kduwoh| +5335,/ sdjh 71
46Urvryvn| dqg Kduwoh| +5335,/ sdjh 491
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Zdu/ dv srru vwxghqwv frxog eh irufleo| gudiwhg lqwr wkh duphg irufhv1 Krzhyhu/ wklv fdqqrw h{sodlq JSD
lq dwlrq diwhu wkh hduo| 4<:3v1 Wkh wklug h{sodqdwlrq suryrfdwlyho| kljkoljkwv dwwhpswv e| xqlyhuvlwlhv wr

uhwdlq plqrulw| vwxghqwv zkrvh suhsdudwlrq iru kljkhu ohyho hgxfdwlrq pd| eh lqdghtxdwh1 Djdlqvw wklv/
Urvryvn| dqg Kduwoh| uhsruw d vwxg| vkrzlqj wkdw Diulfdq Dphulfdq vwxghqwv shuirup ohvv zhoo lq froohjh

wkdq zklwh vwxghqwv zlwk htxlydohqw VDW vfruhv1 Wklv vhulrxvo| xqghuplqhv wkh lghd ri idfxow| idyrulwlvp ri

plqrulwlhv1
48Dv uhsruwhg lq Urvryvn| dqg Kduwoh| +5335/ s1 44,= �Lw lv prvw lpsruwdqw wr vwuhvv wkdw/ rqfh vwduwhg/

judgh lq dwlrq kdv d vhoi0vxvwdlqlqj fkdudfwhu= lw ehfrphv v|vwhplf/ dqg lw lv gl!fxow iru idfxow| wr rsw rxw

ri wkh v|vwhp1�
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49Iru d �uvw orrn rq sv|fkrorjlfdo wkhrulhv ri frppxqlfdwlrq/ vhh Jul!q +5333,1
4:Rxu �glvhtxloleulxp� prgho lv forvho| uhodwhg wkh frqfhsw ri fxuvhg htxloleulxp lqwurgxfhg e| H|vwhu

dqg Udelq +5333, wr h{sodlq wkh zlqqhu*v fxuvh lq dxfwlrqv/ dqg wr wkh frqfhsw ri udqgrp eholhi htxloleulxp
ghyhorshg e| Iulhgpdq dqg Ph}}hwwl +5335, lq qrupdo0irup jdphv1 Zkloh wkhvh frqfhswv suhvxph wkdw

�htxloleulxp� eholhiv duh xqeldvhg/ zh dvvxph wkdw wkh uhfhlyhu*v eholhi lv eldvhg/ dv lw frqfhqwudwhv doo pdvv
ehwzhhq wkh dfwxdo �htxloleulxp� vwudwhj| dqg wkh wuxwk0whoolqj rqh1
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4;Rov}hzvnl +5334, vwxglhv d rqh0vkrw prgho lq zklfk wkh vhqghu kdv pl{hg lqfhqwlyhv dqg frqfhuq iru erwk

wkh uhfhlyhu*v fkrlfh dqg wkh uhfhlyhu*v eholhi derxw khu rzq dffxudf|1 Zkhq wkh odwwhu frpsrqhqw grplqdwhv

wkh iruphu/ kh vkrzv wkdw wuxwkixo frppxqlfdwlrq rffxuv xqghu vrph uhjxodulw| dvvxpswlrqv1
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53Lq wkh qh{w vhfwlrq/ zh dovr suhvhqw dowhuqdwlyh zd|v wr prgho qdlyh uhfhlyhuv1 Iru lqvwdqfh/ d qdlyh

uhfhlyhu pd| idovho| eholhyh wkdw wkh vhqghu dozd|v whoov wkh wuxwk1 Lw lv hdv| wr yhuli| wkdw wkhuh lv qr
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