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tiU�h�|�it Lu i^�@* 4@|�h�|)� ì Thiti?| i��_i?Ui |�@| |�ihi �@t @ t�}?��U@?|
t|h�U|�h@* Mhi@! �? |�i hi*@|�L?t��T Mi|�ii? 4�?�U�T@* @?_ Ahi@t�h) ML?_t
@hL�?_ |�i |�4i Lu |�i A@ �U| M�| |�@| L?Ui |�i Mhi@! �t @UUL�?|i_ uLhc |�i
hi*@|�L?t��T hi4@�?t �?|@U|�



� W?|hL_�U|�L?

A�i hi*@|�L?t��T Mi|�ii? |@ �i i4T| 4�?�U�T@* ML?_t @?_ |@ @M*i N�5� Ahi@�
t�h) ML?_t Lu |�i t@4i 4@|�h�|) t�L�*_ Mi Lu @? i^��*�Mh��4 ?@|�hic @| *i@t|
�? |�i *L?} h�?� Wu |�i )�i*_ L? 4�?�U�T@*t E4�?�t �ihi@u|ih� hLti ��}� i?L�}�c
�L*_iht Lu Ahi@t�h) tiU�h�|�it �L�*_ Mi �?_�Ui_ |L ti** @?_ M�) 4�?�t ��|�
|�i ThLUii_t� A�i t�4�*|@?iL�t ti**�?} Lu Ahi@t�h) tiU�h�|�it @?_ M�)�?} Lu
4�?�t �L�*_ _h��i |�i )�i*_ L? |�i uLh4ih �T @?_ |�i *@||ih _L�? �?|�* |�i
?i� i^��*�Mh��4 Mi|�ii? |�i4 �@t hi@U�i_� A��t t�}}it|t |�@| |�i |�L ti�
h�itc Ahi@t�h�it @?_ 4�?�tc U@??L| _h�u| |LL u@h @T@h| ��|�L�| @? i^��*�Mh@|�?}
4@h!i| hi@U|�L?��

N?|�* �bHD |�i *L?}�h�? hi*@|�L?t��T Mi|�ii? Ahi@t��it @?_ 4�?�t tii4i_
|L LMi) |�i t�4T*i i^��*�Mh��4 _itUh�Mi_ @ML�i� OL�i�ihc @hL�?_ �bHD |�i
*�?!@}i Mi|�ii? 4�?�U�T@* @?_ Ahi@t�h) )�i*_t U�@?}i_� W? T@h|�U�*@hc |�i
tThi@_ Mi|�ii? |�i |�L )�i*_t _iUhi@ti_ @| @** 4@|�h�|�it�

A�i A@ �U| Lu �bHS T*@)i_ @? �4TLh|@?| hL*i �? _iUhi@t�?} |�i t*LTi
Lu |�i 4�?�U�T@* )�i*_ U�h�i @t �| _h@4@|�U@**) @*|ihi_ |�i |@ |hi@|4i?|
Lu 4�?�U�T@* �?�it|4i?|t uLh UL44ihU�@* M@?!t� �h�Lh |L �bHS UL44ihU�@*
M@?!t �ihi |�i 4@�Lh �?�it|Lh �? |�i 4�?�U�T@* ML?_ 4@h!i| @?_ |��t �ihi
|�i hiThiti?|@|��i �?�it|Lh� #�h�?} |�i 4�_��bHft |�i _i_�U|�M�*�|) Lu �?|ihit|
T@�_ |L U@hh) |@ �i i4T| ML?_t �@t i*�4�?@|i_� �@?!t *Lt| |�i�h �?Ui?|��i |L
�?�it| �? 4�?�U�T@* ML?_tc @?_ |�i _L4�?@?Ui Lu |�i 4�?�U�T@* ML?_ 4@h!i|
t��u|i_ uhL4 UL44ihU�@* M@?!t |L �?_���_�@*tc Th�4@h�*) |�hL�}� �?�it|4i?|t
�? 4�|�@* u�?_t� OL�ti�L*_t �@�i ?L� MiUL4i |�i *@h}it| �L*_ih Lu |@ �
i i4T| _iM| �? |�i )i@ht uL**L��?} �bHS� W?_���_�@* �?�it|Lht t�M�iU| |L
*L�ih 4@h}�?@* |@ h@|it �@�i ?L� hiT*@Ui_ M@?!tc M�| hi^��hi ��}�ih hi*@|��i
)�i*_t |L @||h@U| |�i4 |L |�i 4�?�U�T@* ML?_ 4@h!i|� A��tc 4�?�U�T@* ML?_
h@|itc T@h|�U�*@h*) |�Lti Lu t�Lh|ih 4@|�h�|) t�U� @t L?i�)i@hc �@�i �?Uhi@ti_
hi*@|��i |L Ahi@t�h) tiU�h�|) )�i*_t�

A�i T�hTLti Lu |��t T@Tih �t |L �?�it|�}@|i ��i|�ih @ *L?}�h�? t|@M*i
*�?!@}i i �t|t Mi|�ii? 4�?�U�T@* ML?_t @?_ Ahi@t�h) tiU�h�|�it� 5TiU��U@**)c
�i i @4�?i ��i|�ih |�i |@ U�@?}it Lu �bHS U@�ti_ @ Tih4@?i?| t��u| �?
|�i *L?}�h�? hi*@|�L? Mi|�ii? |�iti |�L tiU�h�|�it Lh t�4T*) @ *i�i* t��u| �?
|�i |hi?_ E4i@?�c *i@��?} |�i *L?}�h�? *�?!@}i �?|@U|� ì @*tL �?�it|�}@|i
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;Wkh FSL vhulhv zh xvh lv SXQHZ1 Wkh uhvxowv duh qrw vhqvlwlyh wr dowhuqdwlyh fkrlfhv

iru d sulfh vhulhv1
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wr pdwxulw|qhfhvvdulo| gl�hu lq wkhlu gxudwlrq dqg/ wkhuhiruh/ lq wkh lqwhuhvw udwh ulvn wkhlu

kroghuv h{shulhqfh/ ll, wkh idfw wkdw X1V1 Wuhdvxu| erqgv gr qrw fduu| fdoo ihdwxuhv zkloh

pdq| pxqlflsdo erqgv gr/ dqg lll, wkh ghidxow ulvn ri X1V1 Wuhdvxu| erqgv lv yluwxdoo| }hur/

zkloh wkdw ri pxqlflsdo erqgv zlwk pdwxulwlhv ri �yh |hduv ru pruh pd| eh qrq0qhjoljeoh1
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frpsrqhqw wkdw fuhdwhv odujh vl}h glvwruwlrqv lq wkh DGI whvwv/ vhh Furzghu dqg Kr�pdq

+4<<9,^B`/ Edoo dqg Fhffkhwwl +4<<3,/ dqg Furzghu +4<<9,1 Vdlg dqg Glfnh| +4<;7,^B` dqg

Vfkzhuw +4<;:,^B` vxjjhvw xvlqj kljk rughu dxwruhjuhvvlyh sro|qrpldov wr dssur{lpdwh wkh

PD frpsrqhqw1
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44Fdvh 6 K4+u, ghqrwhv wkh vshfl�fdwlrq wkdw doorzv iru d ghwhuplqlvwlf wuhqg lq wkh

gdwd wkdw lv holplqdwhg e| wkh frlqwhjudwlqj uhodwlrq1 Wkh fulwlfdo ydoxhv dssursuldwh iru

wklv fdvh fdq eh irxqg lq wdeoh 4 ri Rvwhuzdog0Ohqxp +4<<5,^B`1 Fdvh 5 K4�+u, uhvwulfwv
wkh gdwd wr kdyh qr wuhqgv exw doorzv iru d qrq0}hur frqvwdqw lq wkh frlqwhjudwlqj yhfwru1

Fulwlfdo ydoxhv iru wklv fdvh duh wdnhq iurp Rvwhuzdog0Ohqxp +4<<5, wdeoh 4-1 Wkh �qdo
dqg prvw uhvwulfwlyh fdvh 4 K3+u, vshfl�hv wkh frlqwhjudwlqj yhfwru wr kdyh d }hur phdq1

Fulwlfdo ydoxhv dssursuldwh iru wklv vshfl�fdwlrq duh iurp Rvwhuzdog0Ohqxp +4<<5, wdeoh
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ehjdq wr ulvh lq wkh plggoh ri 4<;8/ dv edqnv ehjdq zlwkgudzlqj lq odujh qxpehuv iurp

wkh pxqlflsdo erqg pdunhw1 Qr h{dfw prqwk fdq eh lghqwl�hg dv wkh gdwh lq zklfk d

uhjlph fkdqjh dfwxdoo| ehjdq1 Wkh wlplqj ri dq hfrqrplf *hyhqw* lv qrwrulrxvo| gl�fxow wr

lghqwli| ehfdxvh wkh uhdo txhvwlrq lv qrw zkhq glg ohjlvodwlrq sdvv/ ru zkhq zdv lw sursrvhg/

exw zkhq glg h{shfwdwlrqv derxw ixwxuh frqvhtxhqfhv ri wkh hyhqw wdnh d�hfw1
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