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Mi}�? M) T*@U�?} |�i _iU*�?i �? Th�Uit �? Bih4@?) _�h�?} |�i Bhi@| #iThit�
t�L? �? �|t ��t|Lh�U@* UL?|i |� W?uLh4@|�L? uhL4 |�i ML?_ 4@h!i| @t �i** @t
|�i |�4i�tih�it ThLTih|�it Lu Th�Ui U�@?}it @hi |�i? �ti_ |L i |h@U| @ 4i@t�hi
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i��_i?Ui Lu 4L_i* 4�ttTiU��U@|�L?� ì �*|�4@|i*) u@�L�h |�i 4L_i* M@ti_

L? T�M*�U ML?_t MiU@�ti |�i ?Lh4@*�|) Lu |�i hit�_�@*t �t 4Lhi �h4*) it�

|@M*�t�i_� �*tLc |�ihi �t @?L|�ih hi@tL? uLh Thiuihh�?} |�i T�M*�U ML?_ _@|@�

�t |�i M@?!�?} tiU|Lh u@Ui_ @ *�^��_�|) Uh�?U� �? |�i t�44ih Lu �b��c |�i

u�?_@4i?|@* @tt�4T|�L? �?_ih*)�?} |�i ��t�!�? 4L_i* � ��i� |�@| |�i hi@*

�?|ihit| h@|i �t UL?t|@?| � Mi}�?t |L Mi ^�it|�L?@M*i� W? |�i U@ti Lu �?|ihM@?!

h@|itc �| �t U*i@h |�@| *�^��_�|) �t @| @ Thi4��4 _�h�?} |�i t�44ih Lu �b���

�L?_ )�i*_tc �L�i�ihc @hi *@h}i*) �?@giU|i_ M) t�Lh|�|ih4 *�^��_�|) ?ii_t

4:
Lqvwlwxw i�xu Nrqmxqnwxuiruvfkxqj 4<69/ s1 4451 Qrwh wkdw rxu pdlq �qglqjv gr qrw

ghshqg rq wkh lqwhusrodwhg ydoxhv gxulqj wkh vhfrqg kdoi ri 4<64/ dv lqqrydwlrqv zhuh

douhdg| odujh dqg vljql�fdqw ehiruh pdunhwv zhuh forvhg whpsrudulo|1

�f



@?_ t�L� *�||*i U�@?}i _�h�?} |�i M@?!�?} Uh�t�t��H

+iU@** |�@| �i @hi ?L| L?*) @||i4T|�?} |L 4i@t�hi �?�@|�L?@h) i TiU�

|@|�L?t� A�i T�hTLti Lu |�i i ihU�ti �t |L }@�}i |�i hLL4 uLh �4@?Li��hi<

_�h�?} |�i Uh�t�t� Oi?Uic �i @hi �*|�4@|i*) �?|ihit|i_ �? |�i *i�i* Lu i TiU|i_

�?�@|�L? UL?_�|�L?@* L? @ U�@?}i �? TL*�U) |�@| �L�*_ �@�i @||i4T|i_ |L t*L�

|�i iUL?L4�U UL**@Tti� A��t �t ?L| _�hiU|*) LMtih�@M*i� �t @? @*|ih?@|��ic �i

U@? i @4�?i Tih�L_t ��i? t�U� @ ?i� UL�hti Lu @U|�L? �@t hi}@h_i_ @t 4Lhi

*�!i*) Q t�U� @t �h�|@�? *i@��?} |�i }L*_ t|@?_@h_c |�i �?|hL_�U|�L? Lu U�h�

hi?U) UL?|hL*tc @?_ i*iU|Lh@* t�UUittit Lu |�i �@3� T@h|)� Wu L�h it|�4@|it

Lu i TiU|i_ �?�@|�L? �?Uhi@ti _�h�?} |�iti Tih�L_t E@?_ _��ih}i t�}?��U@?|*)

uhL4 @U|�@* Th�Ui U�@?}it�c |�i? �| �t TLtt�M*i |L @h}�i |�@| @ ?i� TL*�U)

4�}�| �@�i |h�}}ihi_ h@T�_ �?Uhi@tit �? �?�@|�L?@h) i TiU|@|�L?t�

6�}�hi � }��it |�i �4T*�i_ �?�@|�L? h@|i uhL4 L�h Thiuihhi_ 4L_i* tTiU��

�U@|�L? E�� ��|� 4L?|�*) �T_@|�?} Lu |�i �?uLh4@|�L? ti| l|3�c ��ihi Z
e

|
'

�
|
�

geRoo
|
G

6�}�hi � �ihi

6hL4 |�i t�44ih Lu �b�� L?�@h_tc i TiU|@|�L?t _��ih}i t�}?��U@?|*) uhL4

@U|�@* �?�@|�L?� �| @ |�4i ��i? Th�Uit �ihi u@**�?} @| @ML�| �D I E@??�@*�

�3i_�c |�i ��t�!�? 4L_i* t�}}it|t |�@| E�� i TiU|@|�L?t Lu @t 4�U� @t �f I

�?�@|�L? T�@� �L�*_ �@�i Mii? UL4T@|�M*i ��|� M@t�U h@|�L?@*�|) _�h�?} tL4i

4L?|�t �? �b��%�b�2c @?_ E��� @u|ih @ *L?} Tih�L_ ��i? Th�Ui hi_�U|�L?t �ihi

@?|�U�T@|i_ 4Lhi �h4*) M) |�i 4L?|�c |�i |h@�iU|Lh) Lu �?�@|�L?@h) i TiU|@�

|�L?t �@t |�h?�?} �T�@h_t� Bih4@?t �ihi �?_ii_ ��||ih) @ML�| @ hit�h}i?Ui

Lu �?�@|�L?� �t tLL? @t i L}i?L�t TL*�U) i�i?|t t�U� @t |�i �h�|�t� _iU�t�L?

|L @M@?_L? |�i }L*_ t|@?_@h_ �?Uhi@ti |�i *�!i*��LL_ Lu |�i Bih4@? }L�ih?�

4i?| @_LT|�?} @ 4Lhi @U|��i TL*�U)c �?�@|�L?@h) i TiU|@|�L?t �?Uhi@ti��b

W? |ih4t Lu |�i ��t�!�? 4L_i*c |�i i TiU|@|�L? Lu @ 4Lhi 4L_ih@|i _i�@�

|�L? �t U@�ti_ M) @ h�ti �? ?L4�?@* �?|ihit| h@|it� �t �?|ihit| h@|it �?Uhi@ti_

h@T�_*) uL**L��?} |�i M@?!�?} Uh�t�t @?_ �h�|@�?<t _iU�t�L? |L @M@?_L? |�i

4;Wkh lvvxh ri srvvleoh fkdqjhv lq oltxlglw| suhihuhqfh lv ghdow zlwk lq pruh ghwdlo ehorz1

L wkdqn Shwhu Whplq iru lqvlvwlqj wkdw L h{dplqh wklv srlqw lq pruh ghwdlo1
4<Qrwh wkdw/ iru dq lpsruwdqw sduw ri wklv shulrg/ zh kdg wr lqwhusrodwh wkh gdwd rq sxeolf

erqg |lhogv1 Vwrfn h{fkdqjhv zhuh forvhg lq wkh idoo ri 4<64 dqg hduo| 4<651 Krzhyhu/

vlqfh wkh glvwxuedqfhv duh fohduo| ylvleoh orqj diwhu wkh lqwhusrodwlrq shulrg/ lw lv hylghqw

wkdw rxu uhvxowv duh qrw gulyhq e| wklv1 Dovr/ iruhfdvwv iurp d prgho xvlqj rqo| prqwko|

lqwhuhvw udwhv ~ zklfk duh dydlodeoh zlwkrxw lqwhuuxswlrq ~ jlyh eurdgo| vlplodu uhvxowv1

��



}L*_ t|@?_@h_c |�i T@|� Lu @U|�@* @?_ i TiU|i_ �?�@|�L? _��ih}it�2f W?�@�
|�L?@h) i TiU|@|�L?t @TTi@h ��}�*) ti?t�|��i |L U�@?}it �? |�i *�!i*��LL_ Lu
@ 4Lhi i T@?t�L?�t| TL*�U)� 5�U� R*L?} 4i4Lh)� �t ?L| �?�t�@* M) |�i t|@?�
_@h_t i�i? Lu |L_@)<t �,�# UL�?|h�it� B@}?L? E�bbSG bc |@M*i �� i @4�?it
|�i �4T@U| Lu T@t| �?�@|�L? L? |i?�)i@h ML?_ Th�Uit� Oi ThL��_it U*i@h t|@�
|�t|�U@* i��_i?Ui |�@| i TiU|@|�L?t @ML�| u�|�hi �?�@|�L? @hi �?��i?Ui_ |L
@ 4�U� }hi@|ih i |i?| M) |�i i Tih�i?Ui Lu �?�@|�L? L�ih |�i |i? ThiUi_�?}
)i@htc h@|�ih |�@? t�Lh|ih E@?_ 4Lhi hiUi?|� Tih�L_t� 5�hi*)c |�i |h@�4@|�U
igiU|t Lu |�i �)Tih�?�@|�L? t�L�*_ �@�i *�?}ihi_ �? T�M*�U 4i4Lh) *L?}ih
|�@? |�i 4�*_ ML�| Lu Th�Ui �?Uhi@tit i Tih�i?Ui_ M) 4Lt| �,�# UL�?|h�it
�? |�i �b.ft�

A�i |�4�?} Lu |�i �T�@h_ |�h? |��t hi�?uLhUit UL?|i4TLh@h) LMtih�@|�L?t
@ML�| |�i i�i?|t ThiUi_�?} |�i M@?!�?} Uh�t�t @?_ �h�|@�?<t _iT@h|�hi uhL4
}L*_� #�h�?} @ UL?uihi?Ui �i*_ M) |�i 6h�i_h�U� w�t| tLU�i|) �? 5iT|i4Mih
�b��c |�i i�i?|t Lu |�i t�44ih �ihi t|�** uhit� L? |�i T@h|�U�T@?|t< 4�?_t�
`�i? i T*Lh�?} LTTLh|�?�|�it uLh 4L?i|@h) i T@?t�L?c L?i T@h|�U�T@?| UL4�
4i?|i_ |�@| |�i _iU*�?�?} hitih�it Lu |�i +i�U�tM@?! �? a�?i @?_ a�*) �@_
tT�hhi_ ui@h Lu �?�@|�L? @?_ @}}h@�@|i_ |�i h�? L? _iTLt�|t�2� �t |�i �?@?�
U�@* @_��tih @| |�i �h�|�t� ,4M@tt) �? �ih*�? T�| �|G RA�i hi@tL?t @}@�?t|
Bih4@?)<t _iT@h|�hi uhL4 |�i }L*_ t|@?_@h_ @hi t��U�i?|*) �i** !?L�?���
A�i ui@h Lu �?�@|�L? �t t�U� |�@| @ u@** �? |�i ^�L|@|�L? Lu |�i 4@h! @t i �
Thitti_ �? _L**@ht �L�*_ �44i_�@|i*) *i@_ |L T@?�U�����22 �u|ih |�i M@?!�?}
Uh�t�tc _�h�?} |�i ui� _@)t ��i? |�i t|LU! 4@h!i| LTi?i_c |�ihi �@t @*tL
@ M�)�?} uhi?3) � _h��i?c @t |�i t|@g @| |�i 6h@?!u�h|ih ~i�|�?}<t M�t�?itt
t�TT*i4i?| R#�i `�h|tU�@u|t!�h�i� LMtih�i_c M) �?�it|Lht ��L �ihi |h)�?}
|L M�) �?�@|�L?�ThLLu @tti|t E�@�ih �b��G 2eS��

6�}�hi � UL4T@hit |�i @U|�@* ��|� i TiU|i_ �?�@|�L?� �? @*|ih?@|��i
4i@t�hi Lu TL*�U) UL?t|h@�?|t �t |�i @UU�h@U) Lu |��t uLhiU@t|� �ih�L�t?itt
@4L?}t| �?�it|Lht U@�ti_ _iU*�?�?} ^�@*�|) Lu |�i �?�@|�L? Thi_�U|�L?c @t
�}�hi e t�L�t� A�i t|@?_@h_ ihhLh Lu |�i uLhiU@t| �t _���_i_ M) |�i @�ih@}i
*i�i* Lu Thi_�U|i_ �?�@|�L? |L _ih��i |�i ULi�U�i?| Lu �@h�@|�L?� N?Uih|@�?|)
Mi}�?t |L h�ti _h@4@|�U@**) @u|ih |�i M@?!�?} Uh�t�t� A�i �?Uhi@ti UL?|�?�it
�?@M@|i_ �?|�* |�i w@�t@??i UL?uihi?Uic ���U� hitL*�it |�i hiT@h@|�L?t �tt�i�

53Rq wkh edqnlqj fulvlv/ fi1 Edoghuvwrq 4<<61
54Uhj1Udw d1G1 Gu1 Vwhuq/ flw1 dff1 wr Erufkdugw dqg Vfk�rw} 4<<4= 4771
55Flw1 dff1 wr Erufkdugw 4<;8= 5751

�2



2�2�2 v�i*_ 5Thi@_t

W| UL�*_ Mi @h}�i_ |�@| |�i UL?_�|�L?t Lu |�i Bih4@? ML?_ 4@h!i| uL**L��?}

|�i M@?!�?} Uh�t�t �ihi ��}�*) �?�t�@*c @?_ |�@| |�i �?Uhi@ti �? )�i*_t _�_

?L| hi�iU| @ ui@h Lu �?Uhi@ti_ �?�@|�L? �? |�i u�|�hi� +@|�ihc �| 4i@t�hit

@ U�@?}i �? *�^��_�|) Thi4�@c _�gihi?Uit �? _iu@�*| h�t!c 4L�i4i?|t �? |�i

hi@* h@|i Lu �?|ihit|c Lh |�4i��@h)�?} h�t! Thi4�@� ì U@? hitL*�i |�i �tt�i
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58Qrwh wkdw/ ehfdxvh wkh gdwd lv fxuuhqwo| rqo| dydlodeoh lq djjuhjdwh irup/ lw lv qrw
srvvleoh wr pdwfk pdwxulwlhv shuihfwo|1 Krzhyhu/ vlqfh wkh qxpehu erqgv iurp zklfk wkh
lqgh{ lv ghulyhg lv odujh/ lw lv xqolnho| wkdw gudpdwlf fkdqjhv lq vdpsoh frpsrvlwlrq ryhu
vkruw shulrgv ri wlph ghwhuplqhg wkh uhvxowv1

59Qrwh wkdw wkh sulfh ri Jrogsidqgeulhih dqg ri u|h erqgv glg qrw uhpdlq frqvwdqw
~ wkh ydoxh ri wkh gdwd lv qrw xqghuplqhg e| qrq0wudglqj1 Gdwd rq u|h erqgv lv iurp
Vwdwlvwlvfkhv Uhlfkvdpw +ydulrxv |hduv,1
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5;Zh duh devwudfwlqj iurp frvw0ri0fduu|1
5<D vfhswlfdo ylhz ~ dw d yhu| jhqhudo ohyho ~ fdq eh irxqg lq Plvknlq +4<<3d,1 Wkh

uhvxowv lq rxu rzq zrun/ dv zhoo dv lq wkh olwhudwxuh +Kdplowrq 4<<5, vxjjhvw wkdw wkh

sureohpv kh lghqwl�hv duh ohvv vhyhuh wkdq pljkw eh vxssrvhg1
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63Lq wkh fdvh ri wkh 4<59 vwdelol}dwlrq ri wkh Iudqf Srlqfdu�h/ wkhuh lv ghedwh li wkhuh lv

judqjhu0fdxvdolw| uxqqlqj iurp wkh h{fkdqjh udwh wr +zsl, lq�dwlrq ru ylfh yhuvd +Vlfvlf

4<<5> Hlfkhqjuhhq 4<<5e,1 Lq wkh Jhupdq fdvh/ zh gr qrw qhhg wr vxevfuleh wr d wkhru|

ri lpsruwhg sulfh lq�dwlrq1 Lq d frxqwu| zkhuh/ dw wkh khljkw ri wkh k|shulq�dwlrq/ sulfhv

kdg ehhq fkdqjhg gdlo| hyhq dw wkh uhwdlo ohyho edvhg rq wkh fxuuhqw groodu2pdun h{fkdqjh

udwh +Hlfkhqjuhhq 4<<5d= 468, dq| vxgghq idoo lq wkh jrog ydoxh ri wkh pdun zrxog ohdg wr

d udslg ulvh lq h{shfwhg lq�dwlrq dqg wkh yhorflw| ri prqh|1
64Prvw rwkhu fxuuhqflhv vkrz ulvlqj suhpld djdlqvw Vwhuolqj/ hvshfldoo| lq Dxjxvw dqg

Vhswhpehu1 Fi1 Hlq}lj +4<6:= 7:30:4,1
65Fi1 Hlq}lj +4<6:= 78307:3, iru wkh pdunhw udwhv rq iruzdug Uhlfkvpdunv1 Qrwh wkdw

wkhuh duh qr revhuydwlrqv iru Dxjxvw 4<64 0 wkh grwwhg olqh pdunv wkh lqwhusrodwlrq iurp

Mxo| wr Vhswhpehu1 P| �jxuhv iru wkh k|shulq�dwlrq gl�hu voljkwo| iurp wkrvh lq Zhee
+4<;9= ::90::, vlqfh kh xvhg rqh0prqwk iruzdug udwhv1

66Wkh edqn udwh gl�huhqwldo ylv0d0ylv Eulwdlq zdv .818( lq Mxo| dqg Dxjxvw ri 4<64> wkh
gl�huhqfh lq fdoo prqh| udwhv ydulhg ehwzhhq .61;:( lq Qryhpehu dqg .716( lq Mxqh1
Jlyhq wkh udwh gl�huhqwldo/ iruzdug Uhlfkvpdunv vkrxog kdyh wudghg dw d suhplxp1

67Gdwd rq u|h ixwxuhv duh ohvv xvhixo1 Zkloh wkh vsrw sulfh ri zkhdw kdv d fruuhodwlrq
frh�flhqw ri 3184 zlwk wkh sulfh lqgh{ xvhg deryh/ wkh �jxuh iru u|h lv 3147 +4<632430
4<65244,1

68Wkh gdwd rq ixwxuhv sulfhv duh iurp Vwdwlvwlvfkhv Uhlfkvdpw +ydulrxv |hduv,1
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