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Devwudfw

Pdq| zulwhuv kdyh fodlphg wkdw U)G kdv wzr cidfhv*1 Lq dgglwlrq wr wkh

frqyhqwlrqdo uroh ri vwlpxodwlqj lqqrydwlrq/ U)G hqkdqfhv whfkqrorj| wudqvihu

e| lpsurylqj wkh delolw| ri �upv wr ohduq derxw dgydqfhv lq wkh ohdglqj hgjh

+cdevruswlyh fdsdflw|*,1 Lq wklv sdshu zh grfxphqw wkdw wkhuh kdv ehhq frq0

yhujhqfh ri WIS zlwklq d sdqho ri lqgxvwulhv dfurvv wkluwhhq RHFG frxqwulhv

vlqfh 4<:31 Ixuwkhupruh/ zh �qg hylghqfh wkdw erwk U)G dqg kxpdq fdslwdo

dsshdu vwdwlvwlfdoo| dqg hfrqrplfdoo| lpsruwdqw lq wklv fdwfk xs surfhvv dv zhoo

dv vwlpxodwlqj lqqrydwlrq gluhfwo|1 Wudgh/ e| frqwudvw/ sod|v d pruh prghvw uroh

lq surgxfwlylw| jurzwk1
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�Wkh dxwkruv zrxog olnh wr wkdqn Vwhskhq Erqg/ Iudqn Olfkwhqehuj/ P1 Lvkdt Qdglul/ Vwhskhq

Qlfnhoo/ Dqguhz Rvzdog/ Pdun Vwhzduw/ dqg vhplqdu sduwlflsdqwv dw wkh LIV/ QEHU/ Wloexuj/ Zdu0

zlfn dqg Xuelqr iru khosixo frpphqwv1 Wklv zrun lv ixqghg e| wkh Ohyhukxoph Wuxvw xqghu judqw
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@**L� @ UL�?|h)<t L�? +:# @U|���|) �? @ T@h|�U�*@h �?_�t|h) |L T*@) @ Ui?|h@* hL*i �?

|�i ThLUitt Lu |iU�?L*L}) |h@?tuih� 5�?Ui �i i4T*L) @ _�hiU| 4i@t�hi Lu _�t|@?Ui uhL4

|�i |iU�?L*L}�U@* uhL?|�ihc |�i @?@*)t�t @**L�t uLh tT�**L�iht Lu !?L�*i_}i uhL4 ML|�

uLh4@* +:# �?�it|4i?|t @?_ �?uLh4@* tL�hUit Lu ThL_�U|���|) }hL�|� Ei�}� *i@h?�?}

M) _L�?}��H A��t �t ?L| |L t@) |�@|c �? i^��*�Mh��4c @** !?L�*i_}i ��** _�g�ti uhL4 |�i

|iU�?L*L}�U@* uhL?|�ihG �i UL?|hL* uLh @ �@h�i|) Lu LMtih�i_ Ei�}� +:# @U|���|)� @?_

�?LMtih�i_ UL�?|h)��?_�t|h) U�@h@U|ih�t|�Ut |�@| @giU| |�i i@ti Lu |iU�?L*L}) |h@?tuih�

A�i hL*i Lu L�? +:# @U|���|) �? _i�i*LT�?} @MtLhT|��i U@T@U�|) �t @? �_i@ |�@| �@t

hiUi��i_ *�||*i @||i?|�L? �? |�i *�|ih@|�hi L? �?|ih?@|�L?@* +:# !?L�*i_}i tT�**L�iht�

dqg Pdqv�hog +4<;3,1 D uhfhqw vxuyh| lv frqwdlqhg lq Prkqhq +4<<9,1
9Rwkhu vwxglhv wkdw kdyh hpsor|hg U)G ru sdwhqw gdwd wr dqdo|vh lqwhuqdwlrqdo nqrzohgjh

vslooryhuv lqfoxgh Ed|rxpl hw do1 +4<<9,/ Frh/ Khospdq dqg Kr�pdlvwhu +4<<:,/ dqg Hdwrq dqg
Nruwxp +4<<<,1

:Vhh Fdphurq/ Surxgpdq/ dqg Uhgglqj +4<<;, iru dq dqdo|vlv dorqj wkhvh olqhv ri wkh Xqlwhg
Nlqjgrp dqg Xqlwhg Vwdwhv/ dqg Fdphurq +4<<9, iru dq dqdo|vlv ri Mdsdq dqg wkh Xqlwhg Vwdwhv1

;D zlgh udqjh ri hpslulfdo hylghqfh vxjjhvwv wkdw wkh lqirupdo dfwlylwlhv qrw fdswxuhg lq U)G
vwdwlvwlfv sod| dq lpsruwdqw uroh lq ghwhuplqlqj surgxfwlylw| ohyhov +vhh/ iru h{dpsoh/ Oxfdv/ 4<<6 iru
dq h{dplqdwlrq ri ohduqlqj e| grlqj,1

e



W? |ih4t Lu |�@| *�|ih@|�hic |�i tiUL?_ �u@Ui< Lu +:# �t UL?Uih?i_ ��|� |�i �?|ih@U|�L?

Mi|�ii? _L4it|�U @?_ uLhi�}? +:# @U|���|)�

W? |�i UhLtt�UL�?|h) }hL�|� *�|ih@|�hic |�ihi �@t Mii? UL?t�_ih@M*i hiUi?| �?|ihit|

�? |�i hL*it Lu ��4@? U@T�|@*b @?_ �?|ih?@|�L?@* |h@_i�f �? |�i ThLUitt Lu iUL?L4�U
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dqg lqgxvwuldo pdfklqhu|> 6;6= Hohfwulfdo jrrgv> 6;7= Wudqvsruw htxlsphqw> 6;8= Lqvwuxphqwv> 6<=
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A@M*i 2G 4i@? @??�@* }hL�|� h@|i Lu A6�

E�L�ht @?_ t!�**t�c �b.���bbf EI�

LVLF Fdq Gqn Ilq Iud Jhu Lwd Mds Qhw Qru Vzh XN XV

64 316 617 417 415 413 418 0513 51; 0317 31; 418 31<

65 617 615 51: 517 613 618 617 417 617 51< 51: 617

66 617 41< 619 616 419 0 0 0 0315 513 0 419

67 31: 414 519 413 513 0 41: 317 417 418 41; 315

68 51; 614 417 41< 416 :16 031: 31< 41< 514 51< 41:

69 417 0314 514 51< 517 61: 319 418 0 517 515 417

6: 319 715 614 516 613 31; 0313 0313 713 61: 714 0317

6; 615 41: 61; 0 0 0 71< 41; 0 518 51: 0

6;4 0 0 0 41< 417 818 0 0 0 0 0 414

6;5 0 0 0 51: 415 414 0 0 0 0 0 41<

6;6 0 0 0 61; 713 <14 0 0 0 0 0 619

6;7 0 0 0 518 515 41< 0 0 0 0 0 31<

6;8 0 0 0 714 51: ;18 0 0 0 0 0 513

6< 41: 318 41< 0 31: 41; 418 0 0 0 513 514

63 +Wrwdo, 417 516 51; 519 515 61: 513 615 419 515 51: 418

64= Irrg/ Ehyhudjhv dqg Wredffr> 65= Wh{wlohv> 66= Zrrg> 67= Sdshu>68= Fkhplfdov> 69= Qrq0

phwdoolf plqhudov> 6:= Edvlf phwdov>6;= Ideulfdwhg phwdov> 6;4= Phwdo surgxfwv> 6;5= Djulfxowxudo

dqg lqgxvwuldo pdfklqhu|> 6;6= Hohfwulfdo jrrgv> 6;7= Wudqvsruw htxlsphqw> 6;8= Lqvwuxphqwv> 6<=

Rwkhu pdqxidfwxulqj1
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A@M*i �G hi*@|��i A6� @?_ |�i �_i?|�|) Lu uhL?|�ih UL�?|h)c

�b.�c �bH�c @?_ �bb� Et!�**t @_��t|4i?| @?_ �L�ht�

LVLF 4<:4 4<;4 4<<3 4<:4 4<;4 4<<3

64 Iluvw Mds Mds XV 6;4 Iluvw XV Jhu Jhu

Vhfrqg Fdq XV Lwd Vhfrqg Jhu XV XV

Phdq 3198 319< 31:: Phdq 31:; 31;8 31;;

V1G1 3153 314; 314: V1G1 3165 314: 3143

65 Iluvw Iud Gqn Qog 6;5 Iluvw Jhu Jhu XV

Vhfrqg Vzh Iud Iud Vhfrqg XV Lwd Iud

Phdq 31:5 31:: 31:; Phdq 31;; 31<3 31<6

V1G1 314; 314: 314< V1G1 3143 313: 3138

66 Iluvw XV XV XV 6;6 Iluvw XV XV XV

Vhfrqg Jhu Jhu Vzh Vhfrqg Iud Iud Iud

Phdq 31:< 31;8 31;4 Phdq 31:8 31;; 31<7

V1G1 314: 3148 3145 V1G1 3164 3148 3139

67 Iluvw XV XV Qog 6;7 Iluvw XV XV XV

Vhfrqg Iud Iud XV Vhfrqg Jhu Jhu Jhu

Phdq 3195 319; 31;3 Phdq 31:4 31;; 31<8

V1G1 3153 314; 3148 V1G1 314< 3148 3137

68 Iluvw Mds Jhu Jhu 6;8 Iluvw XV Iud Iud

Vhfrqg Jhu Mds Mds Vhfrqg Jhu XV XV

Phdq 3188 31:3 31:< Phdq 319: 31;5 31;:

V1G1 3156 3153 314< V1G1 3166 3154 313<

69 Iluvw Fdq Fdq Qog 6< Iluvw XV Gqn XV

Vhfrqg Jhu Iud Iud Vhfrqg Gqn XV Jhu

Phdq 31:; 31;8 31;9 Phdq 31:: 31:4 319;

V1G1 3147 3144 3145 V1G1 3157 3157 3155

6: Iluvw XV Mds Mds 63 Iluvw XV XV Qog

Vhfrqg XN XV Lwd +Wrwdo, Vhfrqg Fdq Qog XV

Phdq 3188 3199 31:5 Phdq 319; 31:< 31;4

V1G1 3156 3156 3147 V1G1 3148 3147 3146

6; Iluvw XV XV Qog

Vhfrqg Jhu Jhu XV

Phdq 3187 31:4 31:9

V1G1 3148 3149 3149

64= Irrg/ Ehyhudjhv dqg Wredffr> 65= Wh{wlohv> 66= Zrrg> 67= Sdshu>68= Fkhplfdov> 69= Qrq0

phwdoolf plqhudov> 6:= Edvlf phwdov>6;= Ideulfdwhg phwdov> 6;4= Phwdo surgxfwv> 6;5= Djulfxowxudo

dqg lqgxvwuldo pdfklqhu|> 6;6= Hohfwulfdo jrrgv> 6;7= Wudqvsruw htxlsphqw> 6;8= Lqvwuxphqwv> 6<=

Rwkhu pdqxidfwxulqj> 63= wrwdo pdqxidfwxulqj1 Qrwh= Iluvw lv wkh iurqwlhu/ vhfrqg lv wkh vhfrqg

kljkhvw WIS frxqwu|> phdq dqg V1G1 duh wkh phdq dqg vwdqgdug ghyldwlrq ri UWIS dfurvv frxqwulhv1

D ydoxh ri phdq forvhu wr xqlw| fruuhvsrqgv wr d kljkhu dyhudjh ohyho ri uhodwlyh WIS1
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63Wklv lv ydolg lq wkh devhqfh ri vhuldo fruuhodwlrq1 Wkh Duhoodqr dqg Erqg +4<<4, OP vwdwlvwlf
dw wkh edvh ri wkh wdeoh frq�upv wkdw wkhuh lv qr hylghqfh ri vhuldo fruuhodwlrq lq wklv froxpq1 Wkh
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+froxpq +7,, gr vkrz vljqv ri vhuldo fruuhodwlrq1
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Wdeoh 8= WIS jurzwk htxdwlrq
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Lq wkh prgho ri froxpq +9, Wdeoh :/ wkh hvwlpdwhg frh�flhqw +vwdqgdug huuru, rq wkh olqhdu
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frxqwu|0zlgh lpsruwv iurp wkh iurqwlhu zlwk UWIS zdv 031338 +31336,1
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U@? Mi ti?t�|��i |L L?i Lh |�L i |hi4i it|�4@|i_ �@*�it�

W? UL*�4? E2� Lu A@M*i Hc �i hiTLh| tL4i hit�*|t Lu |�iti i Tih�4i?|te�� A�i

it|�4@|it �? UL*�4? E�� @?_ E2� @hi ^��|i t�4�*@h uLh ML|� |�i uhL?|�ih }hL�|� @?_

A6� }@T |ih4t� OL�i�ihc |�i 4i_�@? it|�4@|i_ ULi�U�i?|t L? |�i +:# *i�i* �t ^��|i

_�gihi?| uhL4 |�Lti it|�4@|i_ �t�?} ��|��? }hL�Tt� A��t �t ThiU�ti*) ��@| �L�*_ Mi

i TiU|i_ uhL4 L�h |�iLhi|�U@* 4L_i* @?_ Thiuihhi_ tTiU��U@|�L? � �i i TiU| |�i �4T@U|

Lu +:# |L Mi ��}�ih �? |�Lti UL�?|h�it |�@| �@�i *L�ih *i�i*t Lu hi*@|��i A6� @?_ @hi

u@h|�ih uhL4 |�i |iU�?L*L}�U@* uhL?|�ih� W? Lh_ih |L �?�it|�}@|i |��t u�h|�ihc �i tT*�| |�i

t@4T*i M) |�i 4i_�@? �@*�i Lu hi*@|��i A6� �?|L |�Lti UL�?|h�it |�@| @hi u@h uhL4 |�i

uhL?|�ih E�*@h}i }@T<� @?_ |�Lti |�@| @hi U*Ltih |L |�i uhL?|�ih E�t4@** }@T<��ee A�iti

hit�*|t hi�i@* |�@| |�i igiU| Lu +:# @?_ ��4@? U@T�|@* @hi 4Lhi �4TLh|@?| uLh |�Lti

ri kxpdq fdslwdo vtxduhg dqg dq lqwhudfwlrq whup ehwzhhq kxpdq fdslwdo vtxduhg dqg uhodwlyh WIS1

Qhlwkhu whup zdv vljql�fdqw dw frqyhqwlrqdo ohyhov ri vljql�fdqfh1 Wkh hvwlpdwhg frh�flhqwv +vwdqgdug

huuruv, rq wkh ohyho dqg lqwhudfwlrq whupv zhuh 031333; +31337, dqg 31335 +31344, uhvshfwlyho|1
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Lq hdfk urz ri froxpq +5, zh hvwlpdwh wkh vdph htxdwlrq dv froxpq +4, exw doorz wkh yduldeoh ri

lqwhuhvw wr eh lqwhudfwhg zlwk wkh �{hg h�hfwv/ nhhslqj wkh frh�flhqwv rq wkh rwkhu yduldeohv �{hg1
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Zh vsolw wkh vdpsoh edvhg rq wkh phgldq ydoxh ri uhodwlyh WIS lq 4<;31 Vlplodu �qglqjv hphujh

iurp vsolwwlqj wkh vdpsoh rq wkh phgldq ydoxh ri uhodwlyh WIS dfurvv doo wlph shulrgv hwf1
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Wdeoh ;= khwhurjhqhlw| ri frh�flhqwv

+4, +5, +6, +7,

Khwhurjhqhrxv frh�flhqw +phgldq,

Srrohg Frh�flhqw Ryhudoo Vpdoo Jds Odujh Jds
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Qrwhv= Frxqwu|0lqgxvwu| �{hg h�hfwv dqg frpprq wlph h�hfwv duh lqfoxghg lq doo vshfl�fdwlrqv1

Froxpq +4, srrohg frh�flhqw lv wkh hvwlpdwhg frh�flhqw iurp d prgho lqfoxglqj -A8� / iurqwlhu

jurzwk/ kxpdq fdslwdo/ lpsruwv dqg U)G exw zlwk qr lqwhudfwlrq h�hfwv> Froxpqv +5,0+7, duh iurp

prgho lq froxpq +4,/ exw h{whqghg wr doorz frh�flhqwv ydu| dfurvv hdfk frxqwu|0lqgxvwu| sdlu +446

lqwhudfwlrqv,1 Froxpq +5, lv phgldq hvwlpdwhg sdudphwhu dfurvv doo revhuydwlrqv +lq 4<;3,1 Froxpq

+6, lv phgldq iru revhuydwlrqv zkhuh -A8� lv ehorz lwv 4<;3 phgldq +-A8� 	 �f��D2 orj

srlqwv,1 Froxpq +7, lv phgldq iru revhuydwlrqv zkhuh -A8� lv deryh lwv 4<;3 phgldq +-A8� �
�f��D2 orj srlqwv,1
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Wkh lqwhuqdwlrqdo wudgh lqwhudfwlrq lv rqo| zhdno| vljql�fdqw lq froxpq +9, ri Wdeoh :1 Lq wklv

vhfwlrq/ zh wkhuhiruh irfxv rq wkh urohv ri U)G dqg kxpdq fdslwdo +wkh vshfl�fdwlrq lq froxpq +6,

ri Wdeoh :,1 Zh xvh rxu suhihuhg WIS phdvxuh zklfk lv dgmxvwhg iru krxuv zrunhg dqg vnloov1
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Wdeoh <= txdqwli|lqj wkh h�hfwv ri U)G dqg kxpdq fdslwdo

+4, +5, +6, +7,

U)G Kxpdq Fdslwdo
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Fdqdgd 4: 0314<4 318:5 31648

Ghqpdun 44 03164; 319:< 316:6
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Iudqfh 5; 031497 3187< 31636

Jhupdq| 67 031437 317<< 315:8

Lwdo| 5 031696 31:49 316<7
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XV ;9 031339 3174: 31564
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	42 3155;
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eB2 031;6;
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Zlwk wkh h{fhswlrq ri Sruwxjdo/ uhvhdufk surgxfwlylw| lv irxqg wr eh kljkhu wkdq lq wkh Xqlwhg Vwdwhv

+zklfk lv w|slfdoo| wkh iurqwlhu lq rxu vdpsoh,1
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Wdeoh 43= h{srqhqw ri dfwxdo dqg hvwlpdwhg vwhdg|0vwdwh uhodwlyh WIS

lq wrwdo pdqxidfwxulqj

+4, +5, +6, +7, +8, +9,

4<:80<3 4<:80;5 4<;60<3

Frxqwu| Dfwxdo Vwhdg|0vwdwh Dfwxdo Vwhdg|0vwdwh Dfwxdo Vwhdg|0vwdwh

Fdqdgd 31;6 31<4 31;7 31;; 31;4 31<7

Ghqpdun 31:7 3199 31:6 3195 31:7 31:3

Ilqodqg 3186 3187 317; 3177 318< 3196

Iudqfh 31;9 31:9 31;6 319: 31;< 31;6

Jhupdq| 31<4 31:3 31<3 3196 31<5 31:8

Lwdo| 31:4 31:6 3198 3195 31:: 31;5

Mdsdq 31:4 319; 319; 318< 31:7 31::

Qhwkhuodqgv 31<5 31;: 31;9 31;4 31<; 31<5

Qruzd| 3199 318: 319: 317< 3199 3198

Vzhghq 31:6 31:5 31:4 3197 31:8 31:<

XN 3196 3197 3193 3194 3199 3199

XV 31<< 4 4 4 31<< 4

Qrwh= dfwxdo uhodwlyh WIS lv wkh wlph0dyhudjh gxulqj 4<:80<3/ 4<:80;5/ ru 4<;60<31
Vwhdg|0vwdwh uhodwlyh WIS lv ghulyhg iurp htxdwlrqv +914, dqg +915, xvlqj wlph0dyhudjhg
ydoxhv ri uljkw0kdqg0vlgh yduldeohv1
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Wdeoh 44= dqqxdo jurzwk lq hvwlpdwhg vwhdg|0vwdwh uhodwlyh WIS ehwzhhq

4<:80;5 dqg 4<;60<3/ dqg wkh frqwulexwlrqv ri U)G dqg kxpdq fdslwdo

+4, +5, +6, +7, +8,

Frxqwu| Fkdqjh +(, U)G +(, Kxpdq U)G Kxpdq Fdslwdo

Fdslwdo +(, +vkduh +(,, +vkduh +(,,

Fdqdgd 416 315 414 491; ;615

Ghqpdun 519 31< 41< 631; 9<15

Ilqodqg 913 519 717 6:14 951<

Iudqfh 713 418 614 641; 9;15

Jhupdq| 616 419 514 7617 8919

Lwdo| 818 41; 719 5:1; :515

Mdsdq 719 514 615 6<13 9413

Qhwkhuodqgv 51: 516 31: 5718 :818

Qruzd| 71< 515 616 7316 8<1:

Vzhghq 61: 41; 517 7617 8919

XN 41< 317 419 4<18 ;318

XV 3 3 3 0 0

Qrwhv= froxpqv +5, dqg +6, gr qrw qhfhvvdulo| vxp wr froxpq +4,/ dowkrxjk/ lq sudfwlfh/

wkh gl�huhqfh lv qrw odujh1 Froxpqv +7, dqg +8, duh wkh shufhqwdjh frqwulexwlrqv ri U)G
dqg kxpdq fdslwdo wr wkh vxp ri froxpqv +5, dqg +6,1
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