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Devwudfw

D uhfhqw lq xhqwldo sdshu +R*Frqqhoo 4<<;, dujxhv wkdw sdqho gdwd hylghqfh

lq idyru ri sxufkdvlqj srzhu sdulw| glvdsshduv rqfh whvw surfhgxuhv duh dowhuhg

wr dffrpprgdwh khwhurjhqrxv furvv0vhfwlrqdo ghshqghqfh dprqj uhdo h{fkdqjh

udwh lqqrydwlrqv1 Zh suhvhqw hylghqfh wr wkh frqwudu|1 Iluvw/ zh prgli| wzr

h{wdqw sdqho xqlw urrw sdqho xqlw urrw whvwv wr holplqdwh wkh xszdug vl}h glv0

wruwlrq lqgxfhg e| frqwhpsrudqhrxv furvv0vhfwlrqdo ghshqghqfh1 Vhfrqg/ zh

h{sorlw uhfhqwo|0lqwurgxfhg whvw/ edvhg rq VXU whfkqltxhv/ wkdw dovr uhpdlqv

ydolg lq wkh suhvhqfh ri furvv0vhfwlrqdo ghshqghqfh1 Xvlqj wkh wkuhh qhz whvwv/

zh �qg ryhuzkhoplqj hylghqfh lq idyru ri uhdo h{fkdqjh udwh vwdwlrqdulw| gxu0

lqj wkh srvw0Euhwwrq Zrrgv hud dprqj RHFG hfrqrplhv/ dv zhoo dv dprqj d

odujhu jurxs ri �rshq� hfrqrplhv1 Zh dovr �qg hpskdwlf hylghqfh ri vwdwlrq0

dulw| xvlqj R*Frqqhoo*v JOV whvw1 Eldv0fruuhfwhg sdudphwhu hvwlpdwhv lqglfdwh

wkdw ghyldwlrqv iurp SSS hurgh pruh txlfno| iru uhdo h{fkdqjh udwhv gh�qhg

xvlqj zkrohvdoh udwkhu wkdq frqvxphu sulfh lqglfhv1 Prqwh Fduor h{shulphqwv

lqglfdwh wkdw vhyhudo ri wkh whvwv glvfxvvhg khuh kdyh frqvlghudeoh srzhu djdlqvw

wkh xqlw urrw qxoo1
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�Erwk dxwkruv duh d!oldwhg zlwk wkh Uhvhdufk Ghsduwphqw/ Ihghudo Uhvhuyh Edqn ri Qhz \run1

Zh wkdqn Olqgd Jrogehuj/ Mlp Kduuljdq/ Nhq Nxwwqhu/ Mrqdwkdq PfFduwk|/ Jdeulho Shuh} Txlurv/

Vlprq Srwwhu/ Ure Ulfk/ Hulf ydq Zlqfrrs/ dqg Nhl0Px \l iru wkhlu ydoxdeoh frpphqwv1 Doo uh0

pdlqlqj huuruv dqg rplvvlrqv duh rxu rzq uhvsrqvlelolw|1 Sohdvh dgguhvv fruuhvsrqghqfh wr Pdwwkhz

Kljjlqv/ Uhvhdufk Ghsduwphqw/ Ihghudo Uhvhuyh Edqn ri Qhz \run/ 66 Olehuw| Vwuhhw/ Qhz \run

Flw|/ Q\ 43378/ h0pdlo= Pdwwkhz1KljjlqvCq|1iue1ruj1 Wkh rslqlrqv h{suhvvhg lq wklv sdshu gr qrw

qhfhvvdulo| uh hfw ylhzv ri wkh Ihghudo Uhvhuyh Edqn ri Qhz \run qru wkh Ihghudo Uhvhuyh V|vwhp1
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4Vhh/ iru h{dpsoh/ Phhvh dqg Urjr� +4<;;,/ Pdun +4<<3,/ dqg Sdshoo dqg Wkhrgrulglv +4<<;,1
5Wkh udslgo| jurzlqj erg| ri zrun zklfk dssolhv sdqho gdwd whfkqltxhv wr uhdo h{fkdqjh udwh

ehkdylru lqfoxghv Zhl dqg Sduvoh| +4<<9,/ Iorrg dqg Wd|oru +4<<9,/ Iudqnho dqg Urvh +4<<9e,/

Mruldq dqg Vzhhqh| +4<<9,/ dqg Nrhglmn/ Vfkrwpdq dqg Glmn +4<<;,1 Ri wkhvh sdshuv/ rqo| Nrhglmn/
Vfkrwpdq dqg Glmn dgguhvv wkh lvvxh ri furvv0vhfwlrqdo ghshqghqfh ri lqwhuhvw khuh1 Wkh dxwkruv*

dssurdfk/ krzhyhu/ gl�huv iurp rxu rzq lq wuhdwlqj SSS dv wkh qxoo udwkhu wkdq wkh dowhuqdwlyh

k|srwkhvlv1
6Zh duh xqdeoh wr h{sodlq zk| R*Frqqhoo idlov wr uhmhfw wkh xqlw urrw qxoo iru dq hvvhqwldoo|

lghqwlfdo Hxurshdq vdpsoh1
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7Uhodwlyh SSS doorzv iru d frqvwdqw/ xqrevhuydeoh gl�huhqwldo ehwzhhq gl�huhqw frxqwulhv* frq0

vxpswlrq +ru surgxfwlrq, edvnhwv1 Dv d uhvxow/ whvwv ri uhodwlyh SSS fdq uho| rq gdwd frqfhuqlqj

frxqwu| sulfh lqgh{hv/ udwkhu wkdq +jhqhudoo| xqdydlodeoh, gdwd frqfhuqlqj devroxwh frxqwu| sulfh

ohyhov1
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8Edqhumhh hw do1 +4<<9/ ss1 4330434, ghvfuleh krz frpprq idfwru uhvwulfwlrqv fdq eh xvhg wr

zulwh wkh qxoo k|srwkhvlv lq wklv frpsrvlwh irup1 Xqghu wkh frpsrvlwh qxoo/ wkh �{hg h�hfw iru hdfk

frxqwu| lv devruehg lqwr wkh lqlwldo ydoxh tl>3/ vr wkdw �l @ 3 iru doo l1
9Xqolnh vrph dxwkruv/ zh gr qrw dgguhvv wkh srvvlelolw| wkdw wkh GJS iru uhdo h{fkdqjh udwh

fkdqjhv pljkw frqwdlq d olqhdu wlph wuhqg1 Wkdw lv/

�tl>w @ �4>l . �5>lw. �ltl>w�4 . �l>w> l @ 4> = = = > Q > w @ 4> = = = > W=

Wkh qxoo ri d xqlw urrw lq wkh deryh htxdwlrq lpsolhv wkdw �4>l @ �5>l @ 3/ dqg �l @ 3> iru doo l1

Xqghu wkh vwdwlrqdu| dowhuqdwlyh/ �l ? 3/ dqg �4>l dqg �5>l duh xquhvwulfwhg1 Xqghu wkh dowhuqdwlyh

k|srwkhvlv/ uhdo h{fkdqjh udwhv duh vwdwlrqdu| durxqg d frxqwu|0vshfl�f ghwhuplqlvwlf wuhqg1 Dv d

uhvxow/ wkh uhdo h{fkdqjh udwhv iru d jlyhq frxqwu| sdlu l dqg m fdq guliw dsduw lqgh�qlwho| dw wkh udwh

�5>l��5>m 1 Zh ylhz wklv lpsolfdwlrq dv dw rggv zlwk wkh hfrqrplf frqwhqw ri wkh uhodwlyh sxufkdvlqj

srzhu sdulw| k|srwkhvlv�wkdw frpprq0fxuuhqf| sulfh ohyhov vkrxog qrw guliw dsduw lqgh�qlwho|�exw

duh xqdeoh wr frqvlghu wkh lvvxh ixuwkhu khuh1

H
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:Lqwxlwlyho|/ wkh glyhujhqfh rffxuv ehfdxvh wkh suhvhqfh ri frxqwu|0vshfl�f �{hg h�hfwv lqgxfhv d

grzqzdug eldv/ iru �qlwh W / rq wkh ohdvw vtxduhv hvwlpdwru ri �> vhh/ iru h{dpsoh/ Qlfnhoo +4<;4,1 Wkxv

wkh hvwlpdwlrq ri �{hg lqglylgxdo h�hfwv vkliwv wkh dv|pswrwlf phdq dqg yduldqfh ri wkh uhjuhvvlrq

hvwlpdwru ri �1 Lq wkh fdvh ri sdqho gdwd/ dyhudjlqj dfurvv Q suhvhuyhv wkh vkliw lq wkh phdq/ vr

wkdw e� frqyhujhv wr d qrq0fhqwudo qrupdo glvwulexwlrq1 Ehfdxvh dq lqfuhdvh lq wkh furvv0vhfwlrqdo

glphqvlrq Q uhgxfhv wkh vdpsoh yduldqfh�exw iru �{hg W kdv qr h�hfw rq wkh grzqzdug eldv ri

e��wkh w0vwdwlvwlf/ we�/ dssurdfkhv �4 dw wkh udwh
s
Q 1

5



�� ��� ��� �� �%"�%	�$ #� ���%���	
 @�����	 .>3 ���	��� ��� ��� ���	����&
�� ��� ��	 # )�	$$ �� ����%%�$�� �	 ��#������ "����	 �� ��%�
	��� �����(
�����	�� $"	$	� #� �$$�	
 9)$ ��% 4��� �� @�����	 .>31 �� @��*��	���1 #�
)"����	
 ��� *����#�� �� $*�����	� ���% ���� ��%(�"��9� %�	�& ���� � ���	�(
���%����	 ��� 	� 4�� �	 �� ��%���	
 $�����#����	 �� �e41 ������
� �	 9	�� ��%"��1
��� �� ��% ���� �	 ����������� "��� ��� 
�*	 � �	$ � &

��� ������ ������ 	����!��	�
��� ��������	�

B	 � ��	� "�"�1 8;<�		�� . !!/3 ����� ���� �� ��� ��� ��4�� ���% ��
	�9��	�
��? $��������	 �	 �� "��	� �� ����
	��� ���������	 �%�	
 ��	�%"���	���
��� )���	
 ��� �		�*����	�& �� �	������	 �� 9)$ ��% 4��� ��1 �� #��1 �	��
� "������ �������	 �� �� "��#�% �� ����
	��� �����(�����	�� $"	$	�& -��
)�%"�1 �� �� ��� ��*����	� %����) �� �� ��� )���	
 ��� �		�*����	� )��#���
��#���	���� ����
	��� �	 ��� �4($��
�	�� �%	��1 �� �%�*�� �� �� ��%(%�	
���% ��� �	$�*�$��� ���� ���� $� ����� �� �$�� �� �%��	� �� �����(�����	�� $(
"	$	� "��	� �	 �� $���&

+���� �� $��� ����	
�� ��*�� �� "��	� �� ����
	��� �����(�����	�� ���(
������	1 �� ������ �� ��	���� "��"��� ��� ���� ����� �� �� $��� ��� $��%���� ��	(
�@�	�� ��� �� ��? �	$ "��� �� �� ��� ���& �� �$$��� ���� "��#�%1 8;<�		��
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��#�@�	� ���	$ �� ����%����	&45 B	 ��	����� ���� �� ���A�� ���1 ���%���
�� �� ����� ���������	 "���%��� �� ��	����	� �	$� #��� �� 	��� �	$ ����	���*
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<Vxssrvh/ iru h{dpsoh/ wkdw dq DU+5, prgho lv hvwlpdwhg zkhq lq idfw wkhuh lv qr vhuldo fruuhodwlrq

dprqj uhdo h{fkdqjh udwh lqqrydwlrqv1 Lw fdq eh vkrzq wkdw wkh DU+4, sdudphwhu e�4 frqyhujhv lq

suredelolw| wr 4��

5��
�/ zkloh wkh DU+5, sdudphwhu e�5 frqyhujhv wr �

5�s
1 Qrwh wkdw/ zlwk � ? 3/ wkh

dv|pswrwlf eldv ri e�4 lqfuhdvhv dv dgglwlrqdo odjv ri �tl>w duh dgghg wr wkh DGI uhjuhvvlrq1
43Wkh lqfrqvlvwhqf| ri wkh hvwlpdwhg dxwruhjuhvvlyh sdudphwhuv xqghu wkh dowhuqdwlyh lpsolhv wkdw

wkh frqwhpsrudqhrxv fryduldqfh pdwul{/ / lv dovr hvwlpdwhg lqfrqvlvwhqwo|1 Krzhyhu/ lw fdq eh
vkrzq wkurxjk gluhfw fdofxodwlrq ru Prqwh Fduor whfkqltxhv wkdw H+gl>m � l>m, uhpdlqv qhjoljleoh

iru sodxvleoh ydoxhv ri �/ iru ;l> m1
44Olnh wkh RF�JOV whvw/ rxu whvw lpsrvhv d frpprq ghfd| sdudphwhu � rq doo frxqwulhv dqg

uhvwulfwv wkh whpsrudo surfhvv ri uhdo h{fkdqjh udwh lqqrydwlrqv wr eh wkh vdph dfurvv frxqwulhv1
45Wkh lwhudwlrq whuplqdwhv zkhq wkh fryduldqfh pdwul{ ri htxdwlrq huuruv fkdqjhv ohvv wkdq wkh

vshfl�hg frqyhujhqfh fulwhulrq> vhh Gdylgvrq dqg PdfNlqqrq +4<<6, iru glvfxvvlrq1

/
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"�	� �	�� ���� ��� ���� "���� ��� ���������	� �	 �� 7F� ���	 ���� ���
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 ��� *����#�� �� $*�����	� ���% ����
��%(�"��9� %�	�&

�� "���$�� ��� �� ��� ��� �� ��#����1 �@����	
 �� ����������	 �� *������
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B%1 �����	 �	$ ���	 . !!53 "��"�� � �	�� ���� ��� ��� ����
	��� $�	�%��
"�	�� #��$ �	 �� %�	(
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���1 ��	� <���� ���	�@�� �� �@���$ �� ���%�� %�	 �	$ *����	� �$����%	�
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G� 	��$ �#�*1 �� ��� �	$ ��� ���� ����% ���� ��	�%"���	��� �		�*����	�
�	 $�4�	� �����(�����	�� �	��� �� �	�������$� #���c|��c|� � ��	� �& ��%�
(
	��� �����(�����	�� $"	$	� ��	 # ����%%�$��$ #� )"����	
 ��� *����#�� ��
$*�����	� ���% ��% �"��9� %�	�1 #�� �� ���� �%��	 �	*���$ �	 �� "��	� ��
����
	��� ���������	& ���� �����	 $����#� � ��%"� ��� "���$�� ����� ��(
���� �� ��� �	$ ��� ���� �� # �%"�%	�$ ��	 ��	�%"���	��� �		�*����	�
$��"��� ����
	��� �����(�����	�� ���������	& B	 �"����1 ��� "���$�� �� ��%����
�� 8;<�		��;� . !!/3& , 9��� ��� ��� ��� )���	
 ��� $�4�	��1 �	$ L"�(
����	L ��% �� ��%�	�� ����� ���������	1 �� �	 @�����	 .H3& �� ���$���� ���%
�� "�(����	�	
 �
�����	1 e��c|1 �� ��$ �� �#���	 �	 ���%�� �� 
& , ��	
"�(%����"�� �� 	��� ����% �� �� @�����	� .�����"�	$�	
 �� @�����	 .533 #�
�� ����� F=�(���	����%����	 %����)  � ���A 1 ��� � �� �� ���� ����	
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 ��� �		�*����	�& �� ��� �	$ ���
���� �� ��	 �""��$ �� �� ���	����%$ $��� �	 �� ����� %�		�6 � ��� �� ��
%�$�9$ ���� �� ���A��� �	$ ���A���1 ��"���*��&
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�����	 .��� ��� )���	
 ��� ���	
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�3 �� ��$ �	�� �� $��* �%"������ �	$"	$	� ���$����1 e��c|1 ��� ���%���	

�� ��	�%"���	��� ��*����	� %����)1 
& �� ���%��$ ����� ���������	 "���%(
��� �� ��	 $�����$$1 �	$ �� "����#����� �� ����� $"	$	� �%�	
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�� ����%�$��$ #� �	���$�	
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 �� ���A��� �	$ ���A��� ���� �@���� ����������	 �� �""��"��(
�� %�	 �	$ *����	� �$����%	� ������� ���	
 ��	� <���� ���	�@��& G� �#�*1
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	���  21222 ����9���� ��� )���	
 ��� "�	��1 ��	����	� ���� �� �	�� ����
	���1 %�����	
 �� ��%(���� �	$ �����(�����	�� $�%	���	� �� �� ��*�	� ��%"��&
, ��	 �������� �� %�	 �	$ *����	� �� �� ��*�	� ��� ���������� �#�	� �$(
����%	� .� @�����	� .03 �	$ .!331 �	$1 �� $��* �� �$����%	� ������� 	$$ ��
��* ���� ��� ���������� ���� � ���� �� $�����#����	& G��� �� �#�*1 � ����� ��
�$����%	� ������� �� *��� ���� �� 	�%#� �� ��
� �	���$$ �	 �� ��� �
�����	&47
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46Iru hdfk �frxqwu|/� wkh �uvw 58 revhuydwlrqv duh glvfdughg wr dyrlg lqlwldo0ydoxh eldv1 Diwhu wkhvh

lqlwldo revhuydwlrqv duh glvfdughg/ wkh wlph vhulhv glphqvlrq ri wkh duwl�fldo uhdo h{fkdqjh udwh sdqho

pdwfkhv wkdw ri wkh sdqho ri lqwhuhvw1
47Lp/ Shvdudq dqg Vklq*v +4<<8, ruljlqdo whvw dovr wdloru phdq dqg yduldqfh dgmxvwphqw idfwruv wr

wkh qxpehu ri DGI odjv1 Ohylq dqg Olq +4<<6, gr qrw doorz dgmxvwphqw idfwruv wr ydu| zlwk wkh

qxpehu ri DGI odjv/ exw rxu Prqwh Fduor uhvxowv lqglfdwh wkdw grlqj vr lv qhfhvvdu| lq rughu wr

ohdyh wkh OO5 ru OO5�JOV whvw vwdwlvwlfv zlwk wkh ghvluhg Q+3> 4, glvwulexwlrq1
48Wklv uhvxow vkrxog qrw eh vxusulvlqj1 Wkh fryduldqfh pdwul{/ / lv hvwlpldwhg lq rughu wr

wudqvirup wkh gdwd/ uhvwrulqj d krprvnhgdvwlf uhodwlrqvkls dprqj frqwhpsrudqhrxv lqqrydwlrqv1

Wkh hvwlpdwlrq huuru vhsdudwlqj  dqg e grhv qrw ghshqg rq wkh dfwxdo ghjuhh ri furvv0vhfwlrqdo

ghshqghqfh1 Vlploduo|/ wkh �n duh hvwlpdwhg lq rughu wr uhqghu wkh htxdwlrq lqqrydwlrqv vhuldoo| xq0

fruuhodwhg1 Wkh hvwlpdwlrq huuru vhsdudwlqj wkh �n dqg f�n grhv qrw ghshqg rq wkh dfwxdo sdudphwhu

ydoxhv1
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49Iru hdfk vdpsoh ri lqwhuhvw/ zh dovr hvwlpdwh wkh OVGY vshfl�fdwlrq ri wkh DGI uhjuhvvlrq/ vr

wkdw �l @ � dqg �l>n @ �n/ iru doo l1 Zh doorz wkh fryduldqfh pdwul{ ri wkh uhjuhvvlrq huuruv wr h{klelw

xquhvwulfwhg frqwhpsrudqhrxv furvv0vhfwlrqdo ghshqghqfh dqg hvwlpdwh wkh uhvxowlqj vshfl�fdwlrq

zlwk uhvwulfwhg pd{lpxp olnholkrrg +UHPO,> vhh/ iru lqvwdqfh/ Gljjoh/ Oldqj/ dqg ]hjhu +4<<8,1

Xvlqj wkh DLF/ wkh uhvxowv lqglfdwh wkdw iru doo wkuhh vdpsohv irxu odjv duh vx!flhqw wr fdswxuh wkh

vhuldo fruuhodwlrq sdwwhuq ri uhdo h{fkdqjh udwh lqqrydwlrqv1
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Qrwhv= Wkh hqwulhv lq wkh wdeoh fruuhvsrqg wr wkh vljql�fdqfh

ohyho +(, dw zklfk wkh qxoo k|srwkhvlv ri d xqlw urrw fdq eh uh0

mhfwhg> qu lqglfdwhv wkdw wkh qxoo k|srwkhvlv fdqqrw eh uhmhfwhg

dw wkh 43 shufhqw +ru ehwwhu, vljql�fdqfh ohyho1 Doo hpslulfdo vlj0

ql�fdqfh ohyhov duh edvhg rq 43/333 Prqwh Fduor uhsolfdwlrqv ri

d sdqho zlwk wkh furvv0vhfwlrqdo glphqvlrq Q dqg wlph vhulhv gl0

phqvlrq �W 1
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glphqvlrq duh jhqhudwhg xqghu wkh dowhuqdwlyh k|srwkhvlv ri vwdwlrqdulw|= tlw @ 3=<9tlw�4 . �lw/ zkhuh
�lw � Q+3> 4,1
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Qrwhv= Eldv0fruuhfwhg hvwlpdwhv ri wkh ghfd| sdudphwhu � duh frpsxwhg

e| pdwfklqj wkh dfwxdo hpslulfdo hvwlpdwhv ri � zlwk Prqwh Fduor hvwlpdwhv

jhqhudwhg xvlqj ydulrxv dvvxphg ydoxhv iru �1 Iru hdfk uhsolfdwlrq/ Q vwdwlrq0

du| surfhvvhv ri ohqjwk W .63 duh jhqhudwhg dv tl>w @ +4 . �, tl>w�4. �l>w/ zkhuh

�l>w � Q+3> 4, dqg � @ �=37>�=36>�=358>�=35>�=348>�=34>�=338= Wkh �uvw

58 revhuydwlrqv duh glvfdughg wr plqlpl}h wkh h�hfw ri wkh lqlwldo ydoxh eldv1

Wkh iroorzlqj Q 0htxdwlrq v|vwhp ri DGI uhjuhvvlrqv lv hvwlpdwhg lq d VXU

iudphzrun zlwk lwhudwlyh JOV= �tl>w @ �l . �tl>w�4 .
S

7

n@4 �n�tl>w�n . �l>w/

w @ 4> = = = > W 1 Wkhuh zhuh 8/333 Prqwh Fduor uhsolfdwlrqv iru hdfk dvvxphg ydoxh
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Qrwhv= Eldv0fruuhfwhg hvwlpdwhv ri wkh ghfd| sdudphwhu � duh frpsxwhg

e| pdwfklqj wkh dfwxdo hpslulfdo hvwlpdwhv ri � zlwk Prqwh Fduor hvwlpdwhv

jhqhudwhg xvlqj ydulrxv dvvxphg ydoxhv iru �1 Iru hdfk uhsolfdwlrq/ Q vwdwlrq0

du| surfhvvhv ri ohqjwk W .63 duh jhqhudwhg dv tl>w @ +4 . �, tl>w�4. �l>w/ zkhuh
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JOV wudqvirupdwlrq/ uhqghulqj wkh huuru whup furvv0vhfwlrqdoo| krprvfhgdvwlf/
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Qrwhv= Doo fulwlfdo ydoxhv duh edvhg rq 43/333 Prqwh Fduor uhsolfdwlrqv1 Iru hdfk
uhsolfdwlrq/ Q udqgrp zdonv ri ohqjwk W .p.59 duh jhqhudwhg dv tl>w @ tl>w�4. �l>w/
zkhuh �l>w � Q+3> 4, Wkh �uvw 58 revhuydwlrqv duh glvfdughg wr plqlpl}h wkh h�hfw ri
wkh lqlwldo ydoxh eldv1 Wkh iroorzlqj Q 0htxdwlrq v|vwhp ri DGI uhjuhvvlrqv lv hvwl0
pdwhg lq d VXU iudphzrun zlwk lwhudwlyh JOV= �tl>w @ �l.�tl>w�4.

Sp
n@4 �n�tl>w�n.

�l>w/ w @ 4> = = = > W / dqg wkh 4vw/ 8wk/ dqg wkh 43wk shufhqwloh ri wkh glvwulexwlrq ri wkh
w0vwdwlvwlf we� iru wkh k|srwkhvlv � @ 3 duh uhsruwhg1
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Qrwhv= Wkh phdq dqg wkh yduldqfh dgmxvwphqw idfwruv xvhg wr vwdq0

gdugl}h wkh OO5~JOV vwdwlvwlf duh edvhg rq 43/333 Prqwh Fduor uhsol0

fdwlrqv1 Iru hdfk uhsolfdwlrq/ Q udqgrp zdonv ri ohqjwk W .p.59 duh

jhqhudwhg dv tl>w @ tl>w�4 . �l>w/ zkhuh �l>w � Q+3> 4, Wkh �uvw 58 revhu0

ydwlrqv duh glvfdughg wr plqlpl}h wkh h�hfw ri wkh lqlwldo ydoxh eldv1 Dv

ghvfulehg lq wkh wh{w/ �uvw d JOV wudqvirupdwlrq lv shuiruphg rq wkh

gdwd/ uhqghulqj wkh huuru whup furvv0vhfwlrqdoo| krprvfhgdvwlf/ wkhq wkh

frpsxwdwlrqdo whvw surfhgxuh iroorzv Ohylq dqg Olq +4<<6,1
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Qrwhv= Wkh phdq dqg wkh vwdqgdug ghyldwlrq dgmxvwphqw idfwruv

xvhg wr vwdqgdugl}h wkh OO5~JOV vwdwlvwlf duh edvhg rq 43/333 Prqwh

Fduor uhsolfdwlrqv1 Iru hdfk uhsolfdwlrq/ Q udqgrp zdonv ri ohqjwk W .

p.59 duh jhqhudwhg dv tl>w @ tl>w�4. �l>w/ zkhuh �l>w � Q+3> 4, Wkh �uvw

58 revhuydwlrqv duh glvfdughg wr plqlpl}h wkh h�hfw ri wkh lqlwldo ydoxh

eldv1 Dv ghvfulehg lq wkh wh{w/ �uvw d JOV wudqvirupdwlrq lv shuiruphg

rq wkh gdwd/ uhqghulqj wkh huuru whup furvv0vhfwlrqdoo| krprvfhgdvwlf/

wkhq wkh frpsxwdwlrqdo whvw surfhgxuh iroorzv Ohylq dqg Olq +4<<6,1
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Qrwhv= Wkh phdq dqg wkh yduldqfh dgmxvwphqw idfwruv xvhg wr vwdq0

gdugl}h wkh LSV~JOV vwdwlvwlf duh edvhg rq 43/333 Prqwh Fduor uhsol0

fdwlrqv1 Iru hdfk uhsolfdwlrq/ Q udqgrp zdonv ri ohqjwk W .p.59 duh

jhqhudwhg dv tl>w @ tl>w�4 . �l>w/ zkhuh �l>w � Q+3> 4, Wkh �uvw 58 revhu0

ydwlrqv duh glvfdughg wr plqlpl}h wkh h�hfw ri wkh lqlwldo ydoxh eldv1 Dv

ghvfulehg lq wkh wh{w/ �uvw d JOV wudqvirupdwlrq lv shuiruphg rq wkh

gdwd/ uhqghulqj wkh huuru whup furvv0vhfwlrqdoo| krprvfhgdvwlf/ wkhq wkh

frpsxwdwlrqdo whvw surfhgxuh iroorzv Lp/ Shvdudq/ dqg Vklq +4<<8,1
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Qrwhv= Wkh phdq dqg wkh yduldqfh dgmxvwphqw idfwruv xvhg wr vwdq0

gdugl}h wkh LSV~JOV vwdwlvwlf duh edvhg rq 43/333 Prqwh Fduor uhsol0

fdwlrqv1 Iru hdfk uhsolfdwlrq/ Q udqgrp zdonv ri ohqjwk W .p.59 duh

jhqhudwhg dv tl>w @ tl>w�4 . �l>w/ zkhuh �l>w � Q+3> 4, Wkh �uvw 58 revhu0

ydwlrqv duh glvfdughg wr plqlpl}h wkh h�hfw ri wkh lqlwldo ydoxh eldv1 Dv

ghvfulehg lq wkh wh{w/ �uvw d JOV wudqvirupdwlrq lv shuiruphg rq wkh

gdwd/ uhqghulqj wkh huuru whup furvv0vhfwlrqdoo| krprvfhgdvwlf/ wkhq wkh

frpsxwdwlrqdo whvw surfhgxuh iroorzv Lp/ Shvdudq/ dqg Vklq +4<<8,1
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