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|L _i|ih4ð?i |üi hi_ýU|ðL? ð? |üi t|@?_@h_ _iñð@|ðL? ELh ñ@hð@?Uiä Lu ð?UL4i }hLê|ü

ý?Uih|@ð?|) @UUL4T*ðtüi_ M) �?@?Uð@* 4@h!i|t @?_ ui_ih@* �tU@* TL*ðU)ë Ntð?} t|@?_@h_

ç++ú Thiuihi?Uitc êi @*tL UL4Tý|i |üi TL|i?|ð@* êi*u@hi }@ð? uhL4 hðt!tü@hð?} M@ti_ L?

B5è @?_ |üi uh@U|ðL? Lu |ü@| }@ð? |ü@| ü@t @*hi@_) Mii? @Uüðiñi_ |ühLý}ü �?@?Uð@* 4@hí

!i|t @?_ ui_ih@* �tU@* TL*ðU)ë ú*|üLý}ü ð| ðt ý*|ð4@|i*) êi*u@hi |ü@| 4@||ihtc êi Mi*ðiñi

tð4T*i t|@?_@h_ _iñð@|ðL?t Lu ð?UL4i }hLê|ü ý?Uih|@ð?|) MiuLhi @?_ @u|ih hðt!tü@hð?}

@hi @| *i@t| @t ð?uLh4@|ðñi MiU@ýti |üi) _L ?L| hi*) L? T@h|ðUý*@h @ttý4T|ðL?t @MLý|

Thiuihi?Uitëe
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hiuih |L |üðt @t ø(ëH út_hýM@*ðc 5Lhi?ti? @?_ vLtü@ E�bbSäc î@)Lý4ð @?_ k*ið? E�bb.äc

Oitt @?_ 5üð? E�bb.c�bbHäc @?_ ñ@? `ð?ULLT E�bbDä U@? Mi tii? @t T@Tiht L? |üi i |i?|

Lu ð?|h@?@|ðL?@* hðt!tü@hð?} ð? |üi ti?ti Lu ø(ë çLñ@* @?_ �Lt!Lñð|3 E�bb.äc çhýUð?ð

E�bbHäc #i* ûi}hL E�bb.äc @?_ OýMih4@? E�bb.ä @hi T@Tiht L? ð?|h@?@|ðL?@* hðt!tü@hð?}

ð? |üi ti?ti Lu - ýti_ ð? |üðt T@Tihë

Aüiti T@Tiht ýti @ êð_i ñ@hði|) Lu hðt!tü@hð?} 4i|hðUt @?_ _L ?L| @*ê@)t *i@_ |L

|üi t@4i UL?U*ýtðL?ë út_hýM@*ðc 5Lhi?ti? @?_ vLtü@ E�bbSä it|ð4@|i T@?i* hi}hittðL?t

Lu UL?tý4T|ðL? }hLê|ü Lu ð?_ðñð_ý@* t|@|it L? B5è }hLê|ü @?_ |ð4i _ý44ðitë úUí

ULh_ð?} |L |üi ç�A |it| |üi ULiæUði?| L? ð?UL4i }hLê|ü tüLý*_ Mi 3ihL ý?_ih TihuiU|

hðt!tü@hð?}ë Aüi @ý|üLht ýti L?i 4ð?ýt |üi ULiæUði?| L? ð?UL4i }hLê|ü @t @ 4i@týhi

Lu hðt!tü@hð?} ð? |üi ti?ti Lu ø(ë úUULh_ð?} |L |üðt _i�?ð|ðL? |üi) �?_ |ü@| .DI Lu

ð?UL4i }hLê|ü ðt Rt4LL|üi_â @| @ L?i )i@h üLhð3L? @?_ e.I @| @ �f )i@h üLhð3L?ë î@)í

Lý4ð @?_ k*ið? E�bb.ä it|ð4@|i |üi t@4i i^ý@|ðL? uLh ç@?@_ð@? ThLñð?Uitc Mý| @**Lê |üi

ULiæUði?| L? ð?UL4i }hLê|ü |L _ðgih @UhLtt ThLñð?Uitë Aüi) @*tL �?_ t4@** ULiæUði?|t

L? |üi ð?UL4i }hLê|ü ñ@hð@M*iëb ú? ð4TLh|@?| UL?|hðMý|ðL? Lu út_hýM@*ðc 5Lhi?ti? @?_

vLtü@ E�bbSä ðt |üi ^ý@?|ð�U@|ðL? Lu |üi Uü@??i*t |ü@| UL?|hðMý|i |L |üi hi_ýU|ðL? ð?

:Vhh iru h{dpsoh Shuvvrq dqg Wdehoolql +4<<9,1
;Lw lv d elw xqiruwxqdwh wkdw wkh zrug ulvnvkdulqj kdv dovr ehhq xvhg lq wkh eurdghu vhqvh ehfdxvh

lqwhuwhpsrudo vxevwlwxwlrq ri frqvxpswlrq fdq wdnh sodfh lq dq hqylurqphqw zlwkrxw ulvn1 Lw dprxqwv

wr wkh vprrwklqj ri frqvxpswlrq uhodwlyh wr wkh h{shfwhg sdwk ri lqfrph1
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vxpswlrq jurzwk rq doo wkuhh lqfrph phdvxuhv1 Exw hyhq wkdw lv d udwkhu uxglphqwdu| prgho1
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úTTi?_ðUit î @?_ çë ì @ttý4i |ü@| |üi i TiU|i_ }hLê|ü h@|i Lu |üi hiThiti?|@|ðñi

hi}ðL? ðt |üi t@4i @t |üi i TiU|i_ ?@|ðL?@* }hLê|ü h@|ië Aüðt ü@t |êL @_ñ@?|@}itë 6ðht|c

ý?_ih |üðt @ttý4T|ðL? |üi ThðUi Lu @ U*@ð4 L? |üi hiThiti?|@|ðñi hi}ðL?<t Tih U@Tð|@

ð?UL4i ðt i^ý@* |L |üi ThðUi Lu @ U*@ð4 L? |üi Tih U@Tð|@ ?@|ðL?@* ð?UL4ic tL |ü@| ý?_ih

TihuiU| hðt!tü@hð?} |üi hiThiti?|@|ðñi hi}ðL? UL?tý4it ?@|ðL?@* Tih U@Tð|@ ð?UL4ië Aüðt

53Wklv lv wuxh lq wkh olplw iru d odujh qxpehu ri uhjlrqv1 Iru h{dpsoh/ frqvlghu L uhjlrqv ri htxdo

vl}h dqg htxdo yduldqfh â5 ri wkh uhvlgxdov1 E| frqvwuxfwlrq olpL$4
S
l9@m

4
Lý4fruu+xl>w>w.v> xm>w>w.v, @

olpL$4 4
Lý4fry+

S
l 9@m xl>w>w.v> xm>w>w.v,@â

51 Xvlqj
SL
l@4 xl>w>w.v @ 3 wklv lv htxdo wr ýolpL$4 4

Lý4 @ 31
54Wklv xvhv wkh idfw wkdw ax3ax@+â5v, kdv d fkl0vtxduh glvwulexwlrq zlwk LK ýN ghjuhhv ri iuhhgrp1

�f



ðt tüLê? ð? úTTi?_ð îë 5iUL?_c |üi @ttý4T|ðL? ü@t |üi @__ð|ðL?@* @_ñ@?|@}i |ü@|

|üihi @hi ?L }@ð?t uhL4 ð?|ih|i4TLh@* UL?tý4T|ðL? t4LL|üð?}c tL |ü@| êi U@? uLUýt

i U*ýtðñi*) L? hðt!tü@hð?} ð? |üi - ti?tië
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qdwlrqdo ulvnvkdulqj olwhudwxuh1 Wklv ljqruhv dgglwlrqdo jdlqv wkdw duh vshflñf wr surgxfwlrq hfrqrplhv1
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56Eduur dqg Vdod0l0Pduwlq +4<<4/4<<5e, surylgh hylghqfh ri d odujh dqg vljqlñfdqw uhodwlrqvkls eh0

wzhhq pljudwlrq wr XV vwdwhv dqg shu fdslwd shuvrqdo lqfrph1 Hlfkhqjuhhq +4<<6, uhjuhvvhv lppljudwlrq

wr vwdwhv rq wkh odjjhg jurzwk udwh ri zdjhv +plqxv wkh qdwlrqdo jurzwk udwh, dqg dovr ñqgv d odujh

dqg vljqlñfdqw frhïflhqw1 Eodqfkdug dqg Ndw} +4<<5, ñqg wkdw pljudwlrq sod|v d yhu| lpsruwdqw uroh

lq wkh XV dv d exòhu djdlqvw exvlqhvv f|foh vkrfnv1
57Wkh uhvxowv duh sduwlfxoduo| uhohydqw iru lqglylgxdov iru zklfk srvvleoh lqfrph jdlqv iurp prylqj

gr qrw rxwzhljk wkh frvw ri pljudwlrq1 Wklv lqfoxghv wkrvh rq wkh pdujlq/ zkr duh lqglòhuhqw1 Wkh

frvw ri prylqj dovr lqfoxghv qrq0prqhwdu| frvwv/ vxfk dv prylqj dzd| iurp idplo|/ iulhqgv/ d idploldu

hqylurqphqw/ dqg ghvludeoh zhdwkhu1
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}hLê|üë ì @*tL L4ð| *ðui i TiU|@?U)c êüðUü ðt @? ð4TLh|@?| ñ@hð@M*i ð? ULý?|h) }hLê|ü

hi}hittðL?tc Mý| ?L| @ñ@ð*@M*i @| |üi t|@|i *iñi*ë ì ð?U*ý_i |üi 4ð}h@|ðL? h@|i ð? |üi
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59Wrwdo lqyhvwphqw lv qrw dydlodeoh dw wkh vwdwh ohyho1
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Thi4ðý4c |üi êi*u@hi }@ð? hðtit |L @ t|ý??ð?} �Hë.Ic Lh m�ecfff Tih )i@h Tih üLýtiüL*_ë

5ð?Ui ð| ðt ü@h_ |L !?Lê êü@| |üi ULhhiU| h@|i Lu hi*@|ðñi hðt!í@ñihtðL? ðtc êi Mi*ðiñi |üi
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5;Wkh '4/533 lv 419( ri JGS lq 4<<8/ glylghg e| wkh qxpehu ri krxvhkrogv lq 4<<8 +iurp wkh

Vwdwlvwlfdo Devwudfw ri wkh Xqlwhg Vwdwhv,1
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êi*u@hi }@ð? ðt ebI üð}üih ý?_ih |üi i4T|) ð?uLh4@|ðL? ti| êüi? UL4T@hi_ |L |üi M@ti

ð?uLh4@|ðL? ti|ë 6Lh |üi 2Sí)i@h üLhð3L? ð| ðt e2I üð}üihë2b Aüihi ðt *itt Thi_ðU|ðñi
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5<Wkhvh qxpehuv duh qrw vhqvlwlyh wr wkh dvvxphg udwh ri uhodwlyh ulvn0dyhuvlrq1
63Lq wkh vdph vslulw/ Hdvwhuo| hw1 do1 +4<<6, ñqg wkdw jurzwk udwh glòhuhqfhv dfurvv XV vwdwhv dqg

dfurvv Hxurshdq surylqfhv kdyh orzhu shuvlvwhqfh wkdq frxqwu| jurzwk glòhuhqwldov1 Wklv lv dwwulexwhg

wr wkh kljkhu ghjuhh ri whfkqrorjlfdo frqyhujhqfh dw wkh lqwudqdwlrqdo ohyho1 Wkh| ñqg wkdw shuvlvwhqfh

ri jurzwk udwh glòhuhqfhv dprqj XV vwdwhv kdv gursshg vljqlñfdqwo| ryhu wlph iurp wkh 4<83v wr wkh

4<;3v/ jrlqj iurp odujh srvlwlyh shuvlvwhqfh wr odujh qhjdwlyh shuvlvwhqfh1
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|L}i|üih êð|ü @ bDI UL?�_i?Ui ð?|ihñ@*ë ú| @ 2Sí)i@h üLhð3L? |üihi ðt @ SSI ñ@hð@?Ui

hi_ýU|ðL?c êð|ü @ bDI UL?�_i?Ui ð?|ihñ@* Lu DfI |L H2Ië ì U@? U*i@h*) hiéiU| ið|üih ?L
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tý4T|ðL?t @MLý| Thiuihi?Uitc týUü @t Eôäc ð| ðt |üi ñ@hð@?Ui |ü@| 4@||ihtc @t ðt @TT@hi?|
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64Wkh| gr qrw frpsxwh uhvxowv iru JQS/ zklfk zrxog pdnh lw pruh frpsdudeoh wr wklv sdshu1
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@| @** üLhð3L?të aýt| @t êð|ü |üi ñ@hð@?Ui hi_ýU|ðL?c |üi TihUi?|@}i Lu TL|i?|ð@* êi*u@hi
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U*ý_it ð?UL4i uhL4 ?L?íULhTLh@|i Mýtð?ittë á ðt |üi tý4 Lu hi?|@* ð?UL4ic ULhTLh@|i
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Mi týhThðtð?} |L tii tL 4ýUü hðt!tü@hð?}ë OLêiñihc |üi t|@?_@h_ _iñð@|ðL? Lu Tih U@Tð|@
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65Frydo dqg Prvnrzlw} +4<<:, ñqg wkdw wkh dyhudjh glvwdqfh ehwzhhq wkh orfdwlrq ri XV lqyhvwphqw

pdqdjhuv dqg wkh XV ñupv lq zklfk wkh| lqyhvw lv 4987 plohv/ zkloh wkh dyhudjh glvwdqfh xqghu ixoo

glyhuvlñfdwlrq zrxog eh 4;47 plohv1 Wkh lqwudqdwlrqdo sruwirolr eldv lv doprvw fhuwdlqo| odujhu iru

lqglylgxdo lqyhvwruv1 Kxehupdq +4<<:, uhsruwv d krph eldv lq krxvhkrogv* kroglqjv ri uhjlrqdo Ehoo

frpsdqlhv1
66Wkh gdwd duh iurp wkh shuvrqdo lqfrph FG0URP iurp wkh Exuhdx ri Hfrqrplf Dqdo|vlv1 Z lv d

jurvv lqfrph phdvxuh/ ehiruh shuvrqdo frqwulexwlrqv wr vrfldo vhfxulw| ru dq| rwkhu wd{hv duh vxewudfwhg1
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67D srvvleoh gudzedfn ri wklv h{shulphqw lv wkdw lw ljqruhv wkdw vrph vwdwhv duh ulfkhu wkdq rwkhuv1 Zh

kdyh dovr frqvlghuhg dq dowhuqdwlyh/ zkhuhe| shu fdslwd glylghqgv uhfhlyhg duh vwloo shuihfwo| fruuhodwhg

dfurvv vwdwhv exw wkh ohyho ri shu fdslwd glylghqgv ydulhv dffruglqj wr krz ulfk d vwdwh lv1 Wkh udwlr ri

rqh vwdwh*v shu fdslwd glylghqgv wr wkdw ri dqrwkhu lv dvvxphg wr eh frqvwdqw ryhu wlph dqg htxdo wr

wkh dyhudjh ryhu wkh vdpsoh1 Wklv dowhuqdwlyh h{shulphqw kdv olwwoh hòhfw rq wkh uhvxowv wkrxjk= ;3(

ri srwhqwldo zhoiduh jdlqv dw wkh 590|hdu krul}rq zrxog eh dfklhyhg wkurxjk ñqdqfldo pdunhwv1
68Vhh Dvguxedol/ Vruhqvhq dqg \rvkd +4<<9,/ Dwnhvrq dqg Ed|rxpl +4<<6,/ Ed|rxpl dqg Pdvvrq

+4<<8,/ Pholw} dqg ]xphu +4<<:,/ Vdod0l0Pduwlq dqg Vdfkv +4<<5,/ dqg yrq Kdjhq +4<<5,1
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69Wklv lv zkdw Revwihog dqg Shuul +4<<;, uhihu wr dv d urxjk frqvhqvxv iurp wkh olwhudwxuh1
6:Dv uhsruwhg lq Wdeoh 4/ wkh ohyho ri wkh srwhqwldo jdlqv lv reylrxvo| kljkhu iru dq hpsw| lqirupdwlrq

vhw1
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|üi t|@|i *iñi*ë ì ýti t|@|i ThL�|t _@|@ |L _ðt|hðMý|i ?@|ðL?@* ý?_ðt|hðMý|i_ ThL�|t |L

|üi t|@|itëef Aüi hitý*|t uhL4 |üðt i Tihð4i?| @hi tüLê? ð? |üi *@t| hLê Lu A@M*i 2ë Aüi

it|ð4@|i_ TihUi?|@}i Lu êi*u@hi }@ð?t @Uüðiñi_ hðtit @ Mð| @| |üi 2Sí)i@h üLhð3L?c |L .SIë

6;Zh zrxog olnh wr wkdqn Pdufr Gho Qhjur iru pdnlqj wkhvh gdwd dydlodeoh wr xv1 Ehfdxvh wklv gdwd

vhw vwduwv lq 4<:3/ zh xvh qdwlrqdo FSL lqðdwlrq udwhv iru wkh shulrg 4<9604<9< ri rxu vdpsoh1
6<Vwdwh fdslwdo vwrfn gdwd duh iurp wkh gdwd vhw frqvwuxfwhg e| Pxqqhoo +4<<3, dqg xsgdwhg e| Mhò

Ixkuhu dw wkh Ihghudo Uhvhuyh Edqn ri Ervwrq1 Wkh gdwd vhw vwduwv lq 4<:31 Iru hduolhu |hduv lq wkh

vdpsoh zh dvvxph wkdw d vwdwh*v vkduh lq wkh qdwlrqdo fdslwdo vwrfn lv wkh vdph dv wkdw lq 4<:31
73Wr eh suhflvh/ iru wkh ñuvw |hdu ri wkh vdpsoh/ 4<96/ qdwlrqdo xqglvwulexwhg surñwv duh doorfdwhg wr

wkh vwdwhv edvhg rq wkh uhodwlyh vl}h ri wkhlu surñwv1 Zh wkhq hvwlpdwh fkdqjhv ryhu wlph lq xqglvwulexwhg

vwdwh surñwv1 Zh uhjuhvv wkh fkdqjh lq xqglvwulexwhg qdwlrqdo surñwv/ glylghg e| odvw |hdu*v qdwlrqdo

surñwv/ rq wkh shufhqwdjh fkdqjh lq qdwlrqdo surñwv1 Wkh uhvxow iurp wklv uhjuhvvlrq lv xvhg dw wkh

vwdwh ohyho wr frpsxwh fkdqjhv lq xqglvwulexwhg vwdwh surñwv iurp fkdqjhv lq wrwdo vwdwh surñwv1 Wkh

fkdqjh lq qdwlrqdo xqglvwulexwhg surñwv wkdw lv qrw h{sodlqhg e| wkh uhjuhvvlrq lv glvwulexwhg wr wkh

vwdwhv edvhg rq wkh ohyho ri wkhlu surñwv +dv rssrvhg wr fkdqjhv lq surñwv,1
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@TThL ð4@|ðL? @t ð? úTTi?_ð î |ü@| |üi _ðt|hðMý|ðL? Lu ,? +ù| ðt |üi t@4i @t |ü@| LuSù
ð'� wðcfc|,? +ð|c êüðUü ðt ?Lh4@* êð|ü t|@?_@h_ _iñð@|ðL? j2ù|ë , TiU|i_ ý|ð*ð|) @u|ih

hðt!tü@hð?} |üi? MiUL4it

A[
|'�

e3q|
E.f +

ù
| ä

�3ò

�ý ò e3féDòE�3òäj
2
ù| ESä

6hL4 EDä @?_ ESä |üi Tih4@?i?| TihUi?|@}i ð?Uhi@ti ð? UL?tý4T|ðL? |ü@| *i@_t |L

@ êi*u@hi }@ð? i^ýðñ@*i?| |L êü@| U@? Mi @Uüðiñi_ |ühLý}ü hðt!tü@hð?} ðt i^ý@* |L

}@ð? '

%
A[
|'�

l| e
3féDòE�3òäj2|

&�*E�3òä
ý � E.ä

Aüi êið}ü|t l| @hi _i�?i_ @t

l| '
e3q| E7+oeRc|ä�3òSA
r'� e

3qr E7+oeRcrä�3ò
EHä

êüihi 7+oeRc| ' E.f +
ù
| äe

3féDòj2oeRc| ðt |üi Uih|@ð?|) i^ýðñ@*i?| Lu oeR<t ð?UL4i @| |ð4i |ë

Oihi j2oeRc| ' ñ@oE"oeRc|ä ' j
2
| n j

2
ù|ë

Aüi êið}ü|t l| U@? Mi tð4T*ð�i_ M) ð?|hL_ýUð?} |üi uL**Lêð?} ?L|@|ðL?ë wi| >|

Mi |üi i TiU|i_ }hLê|ü h@|i Lu ?@|ðL?@* Tih U@Tð|@ ð?UL4i Lñih dfc|oG e>| '
.f +ù|
+ùf

ë Aüi

2e



Uih|@ð?|) i^ýðñ@*i?| Lu oeR<t }hLê|ü h@|i ðt 7>| ' >|ýféDòj2oeRc|ë 6hL4 |üi ,ý*ih i^ý@|ðL?c

|üi | TihðL_ hi@* ð?|ihit| h@|i L? @ hðt!íuhii ML?_ ðt o| ' q|n ò7>|ë `ð|ü |üðt ?L|@|ðL?c

l| '
e3Eo|37>|äSA
r'� e

3Eor37>rä Ebä

5L |üi @TThLThð@|i _ðtULý?| u@U|Lh ðt |üi _ðgihi?Ui Mi|êii? |üi hðt!íuhii hi@* ð?|ihit|

h@|i @?_ |üi hðt! @_éýt|i_ }hLê|ü h@|ië

`üð*i êi ýti E.ä |L UL4Tý|i |üi êi*u@hi }@ð? uLh |üi hiThiti?|@|ðñi hi}ðL?c |üi

tL4iêü@| 4Lhi ð?|ýð|ðñi i ThittðL? ð? |üi |i |c êüðUü ?ý4ihðU@**) ðt ñih) U*Lti |L E.äc

U@? Mi LM|@ð?i_ ýtð?} |üi @TThL ð4@|ðL?t e% ä � n % @?_ E� n %ä@ ä � n @% uLh % U*Lti

|L 3ihLë Aüðt hitý*|t ð? Eeäë

úTTi?_ð #G Aüi #@|@

ì ýti @??ý@* _@|@ uhL4 �bSô |L �bbfë îi*Lê êi *ðt| |üi _@|@c |üi tLýhUi uLh |üi _@|@

@?_ @?) LMtihñ@|ðL?t êüðUü @hi 4ðttð?}ë

�i@týhit Lu W?UL4i

Aüiti @hi @** LM|@ð?i_ uhL4 út_hýM@*ðc 5Lhi?ti? @?_ vLtü@ E�bbSäë

î BhLtt 5|@|i èhL_ýU|G ñ@*ýi @__i_ Lu |üi ð?_ýt|hðit Lu @ t|@|ië

î èhií|@ 5|@|i W?UL4iG |L|@* ð?UL4i M) t|@|i hitð_i?|t @?_ t|@|i @?_ *LU@* }Lñih?í

4i?|tc MiuLhi ui_ih@* |@ it @?_ |h@?tuihtë W| ðt @*tL i^ý@* |L }hLtt t|@|i ThL_ýU|c

4ð?ýt }hLtt hi|@ð?i_ i@h?ð?}t Eð?U*ý_ð?} U@Tð|@* UL?tý4T|ðL?äc T*ýt ?i| u@U|Lh

ð?UL4ië

î #ðtTLt@M*i 5|@|i W?UL4iG Thií|@ t|@|i ð?UL4ic T*ýt ui_ih@* _ðhiU| |h@?tuiht |L

ð?_ðñð_ý@*t ð? |üi t|@|ic T*ýt ui_ih@* }h@?|t |L |üi }Lñih?4i?| Lu |üi t|@|ic 4ð?ýt

|L|@* ui_ih@* |@ it h@ðti_ ð? |üi t|@|ië

#@|@ |L çL?t|hýU| |üi W?uLh4@|ðL? 5i|

6Lh tL4i Lu |üi ñ@hð@M*it ð? |üi ð?uLh4@|ðL? ti| |üihi @hi 4ðttð?} LMtihñ@|ðL?të 5ð?Ui

|üiti tihðit @hi ^ýð|i t4LL|üc êi ð?|ihTL*@|i |üi |êL U*Ltit| _@|@ TLð?|të ì ð?_ðU@|i
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Qrwhv = Wkh wdeoh uhsruwv wkh vwdqgdug ghyldwlrq ri uhvlgxdo ulvn iru wkh uhsuhvhqwdwlyh vwdwh

ryhu d shulrg ^w> w. v`/ iru v @ 8> 48> 591 Vwdqgdug huuruv duh lq eudfnhwv1 Dqrwkhu uhsruwhg

phdvxuh ri ulvn iru wkh uhsuhvhqwdwlyh vwdwh lv wkh zhoiduh jdlq iurp ulvnvkdulqj/ zklfk lv

htxdo wr wkh jdlq iurp frpsohwho| holplqdwlqj uhvlgxdo jurzwk xqfhuwdlqw| iru doo |hduv xs

wr dq krul}rq W / zlwk uhvxowv uhsruwhg iru W @ 8> 48> 591 Wkh zhoiduh jdlq uhsuhvhqwv wkh

srwhqwldo jdlq iurp ulvnvkdulqj iru wkh uhsuhvhqwdwlyh vwdwh/ phdvxuhg dv wkh shupdqhqw

shufhqwdjh lqfuhdvh lq lqfrph wkdw |lhogv dq htxlydohqw zhoiduh lpsuryhphqw1 Wkh wdeoh

uhsruwv uhvxowv iru wkh _edvh lqirupdwlrq vhw% ri < yduldeohv/ iru dq hpsw| lqirupdwlrq vhw

+xqsuhglfwdeoh ghyldwlrqv iurp qdwlrqdo jurzwk,/ dqg iru lqirupdwlrq vhwv frqvlvwlqj ri wkh

4/ 5/ dqg 6 yduldeohv ohdglqj wr wkh orzhvw zhoiduh jdlq iru W @ 591 Wkhvh yduldeohv duh/ lq

rughu ri lpsruwdqfh/ wkh udwlr ri jryhuqphqw vshqglqj wr JVS/ wkh odjjhg rqh |hdu jurzwk

udwh/ dqg wkh lppljudwlrq udwh1
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Qrwhv = Wkh wdeoh uhsruwv wkh shufhqwdjh ri wkh wrwdo srwhqwldo zhoiduh jdlq iurp ulvnvkdulqj

wkdw lv dfklhyhg wkurxjk ñqdqfldo pdunhwv dqg ihghudo ñvfdo srolf| iru krul}rqv ri ñyh/

ñiwhhq dqg wzhqw|0vl{ |hduv1 Wkh ñuvw irxu urzv frqvlghu vpdoohu lqirupdwlrq vhwv= wkh

_hpsw|% lqirupdwlrq vhw dqg lqirupdwlrq vhwv ri wkh rqh/ wzr dqg wkuhh yduldeohv zlwk prvw

suhglfwlyh srzhu +glvfxvvhg lq vhfwlrq 716,1 Wkh qh{w vhw ri urzv dgg qrq0olqhdu ixqfwlrqv ri

wkh yduldeohv lq wkh edvh lqirupdwlrq vhw1 Wkh iroorzlqj wzr urzv vkrz uhvxowv iurp udlvlqj

dqg orzhulqj wkh ulvn0iuhh lqwhuhvw udwh e| rqh shufhqw dqqxdoo|1 Wkh qh{w urz uhsruwv uhvxowv

zkhq wkh lqfrph phdvxuhv duh ghðdwhg e| vwdwh FSL ghðdwruv1 Wkh ñqdo urz lv edvhg rq d

glòhuhqw phdvxuh ri lqfrph ehiruh ulvnvkdulqj= JVS plqxv rxu hvwlpdwh ri uhwdlqhg hduqlqjv

+vhh wh{w,1
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Figure 1  Percent Variance Reduction
Gross State Product to Pre-tax State Income *
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Figure 2  Percent Standard Deviation Reduction
Gross State Product to Pre-tax State Income *
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* The outer lines represent a 95% confidence interval.  Pre-tax state income is total 
income by state residents and state and local governments, before federal taxes and 
transfers.
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Figure 3  Welfare Gain from Risksharing *

GSP

Pre-tax State Income

* The welfare gain represents the potential gain from risksharing for a representative 
state, measured as the permanent percentage increase in income that yields an 
equivalent welfare improvement.  The shaded area represents the component of the 
potential gain from risksharing with respect to GSP that is achieved through financial 
markets.



Figure 4  Percent Variance Reduction
Pre-tax State Income to Disposable State Income *
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Figure 5  Percent Standard Deviation Reduction
Pre-tax State Income to Disposable State Income *

1 6 11 16 21 26
Horizon (years)

S
ta

nd
ar

d 
D

ev
ia

tio
n 

R
ed

uc
tio

n(
%

)

* The outer lines represent a 95% confidence interval.  Pre-tax state income is total 
income by state residents and state and local governments, before federal taxes and 
transfers.  Disposable state income is total income by state residents and state and local 
governments, after federal taxes and transfers.
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Figure 6  Welfare Gain from Risksharing *

* The welfare gain represents the potential gain from risk-sharing for a representative 
state, measured as the permanent percentage increase in income that yields an 
equivalent welfare improvement.  The dotted area and the area with slanted lines 
represent the component of the potential gain from risksharing achieved by financial 
markets and federal fiscal policy, respectively.



Figure 7  Percent Variance Reduction
Gross State Product to Disposable State Income *
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Figure 8  Percent Standard Deviation Reduction
 Gross State Product to Disposable State Income *

* The outer lines represent a 95% confidence interval.  Disposable state income is total 
income by state residents and state and local governments, after federal taxes and 
transfers.
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