
`�L ��t| �@) �h�Mit @?_ OL� ��U�q
,��_i?Ui uhL4 @ UhLtt�tiU|�L? Lu �h4t

�

a@!LM 5�i?ttL?|

�@) 2fff

Devwudfw

Wklv sdshu h{sorlwv dq xqltxh gdwd vhw rq fruuxswlrq frqwdlqlqj lqirupd0

wlrq rq hvwlpdwhg euleh sd|phqwv ri Xjdqgdq �upv1 Wr jxlgh wkh hpslulfdo

dqdo|vlv d vlpsoh uhqw0h{wruwlrq prgho lv ghyhorshg1 Wkh prgho |lhogv suh0

glfwlrqv rq erwk wkh lqflghqfh ri eulehu| dqg wkh dprxqw sdlg/ dqg erwk

suhglfwlrqv duh frqvlvwhqw zlwk wkh gdwd1 Ilupv w|slfdoo| kdyh wr sd| eulehv

zkhq ghdolqj zlwk sxeolf r�fldov zkrvh dfwlrqv gluhfwo| d�hfw wkh �upv*

exvlqhvv rshudwlrqv1 Ixuwkhu/ wkh dprxqw sdlg lq eulehv lv qrw d �{hg vxp

iru d vhw ri sxeolf vhuylfhv/ exw ghshqgv rq wkh �up*v delolw| wr sd|1 Frq0

wuroolqj iru rwkhu srwhqwldo h{sodqdwlrqv ri wkh uhodwlrqvkls ehwzhhq %delolw|

wr sd|% dqg htxloleulxp judiw/ zh vkrz wkdw wkh pruh d �up frxog sd| wkh

pruh lw kdv wr sd|1

�Qrw iru flwdwlrq zlwkrxw shuplvvlrq iurp wkh dxwkru1 Ylhzv h{suhvvhg khuh gr qrw uhsuhvhqw

r�fldo rslqlrqv ri Wkh Zruog Edqn1
|Lqvwlwxwh iru Lqwhuqdwlrqdo Hfrqrplf Vwxglhv/ Vwrfnkrop Xqlyhuvlw|/ dqg Ghyhorsphqw Uh0

vhdufk Jurxs/ Wkh Zruog Edqn1 L dp judwhixo iru frpphqwv dqg vxjjhvwlrqv e| Ud| Ilvpdq/

Urehuwd Jdwwl/ Gdql Ndxipdqq/ Dduw Nudd|/ Vwhidq Sdoptylvw/ Wruvwhq Shuvvrq/ Ulwyd Uhlqlnnd/

Vxvdq Urvh0Dfnhupdq/ Dqguhl Vkohlihu/ Gdylg Vwu�rpehuj/ dqg vhyhudo vhplqdu sduwlflsdqwv1

Fruuhvsrqghqfh wr= Mdnre Vyhqvvrq/ Lqvwlwxwh iru Lqwhuqdwlrqdo Hfrqrplf Vwxglhv/ Vwrfnkrop

Xqlyhuvlw|/ 439 <4 Vwrfnkrop/ Vzhghq1 Hpdlo= mdnre1vyhqvvrqCllhv1vx1vh1
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i @4�?i |�i hi*@|�L?t��T Mi|�ii? ULhh�T|�L? @?_ 4@?@}i4i?| |�4i �@t|i_ ��|�
M�hi@�Uh@|t� �L?|h@h) |L |�i Ri�U�i?| }hi@ti� @h}�4i?|c |�i) �?_ |�@| �h4t
|�@| u@Ui 4Lhi RMh�Mi _i4@?_� @hi @*tL *�!i*) |L tTi?_ 4Lhi 4@?@}i4i?| |�4i
��|� M�hi@�Uh@|t� �_it @?_ #� Ai**@ E�bb.c �bbb�c 5�i?ttL? E2fff�c @?_ Ahi�t4@?
E2fff� _i@* ��|� |�i U@�tit Lu ULhh�T|�L?� �_it @?_ #� Ai**@ E�bb.c �bbb� �?_
|�@| ULhh�T|�L? �t ��}�ih �? UL�?|h�it ��|� 4Lhi @U|��i �?_�t|h�@* TL*�U)c @?_ �?
UL�?|h�it ��ihi �h4t i?�L) ��}�ih ?@|�h@* Lh TL*�U) �?_�Ui_ hi?|tc ���*i 5�i?t�
tL? E�bbH� t�L�t |�@| uLhi�}? @�_ �t @ttLU�@|i_ ��|� ��}�ih ULhh�T|�L? �? TL*@h�3i_
tLU�i|�itc M�| |�@| _i4LUh@U�it tii4 |L Mi *itt t�M�iU| |L |��t @_�ihti igiU| Lu
@�_� Ahi�t4@? E2fff� |it| ti�ih@* �)TL|�itit L? |�i _i|ih4�?@?|t Lu ULhh�T|�L?�
Oi t�L�t |�@| UL�?|h�it ��|� ThL|it|@?| |h@_�|�L?tc ��t|Lh�it Lu �h�|�t� h�*ic @?_
*L?} i TLt�hi |L _i4LUh@U) @hi *itt ULhh�T|�

A��t T@Tih i |i?_t |�i i4T�h�U@* *�|ih@|�hi �? |�L �@)t� 6�ht|c �i �ti �h4�*i�i*
_@|@ L? ULhh�T|�L?� A�i i �t|�?} ML_) Lu i4T�h�U@* �Lh! �t M@ti_ L? UhLtt�UL�?|h)
@?@*)tit |�@| |i** �t *�||*i @ML�| |�i hi*@|�L?t��T Mi|�ii? ULhh�T|�L? @?_ �?_���_�
�@* �h4t� 5iUL?_c L�h _@|@ ti| UL?|@�?t ^�@?|�|@|��i �?uLh4@|�L? L? it|�4@|i_

5Iru uhfhqw vxuyh|v ri wkh olwhudwxuh rq fruuxswlrq/ vhh Edugkdq +4<<:, dqg Zhl +4<<<,1

�



Mh�Mi T@)4i?|t Lu N}@?_@? �h4t� A�i i �t|�?} i4T�h�U@* *�|ih@|�hi i T*L�|t _@|@
L? ULhh�T|�L? _ih��i_ uhL4 TihUiT|�L? �?_�Uitc |)T�U@**) UL?t|h�U|i_ uhL4 uLhi�}?
i Tih|t< @ttitt4i?|t Lu L�ih@** ULhh�T|�L? �? @ UL�?|h)� `��*i 4@!�?} �| TLtt�M*i
|L t|�_) MhL@_ih 4@UhL _i|ih4�?@?|t @?_ UL?ti^�i?Uit Lu ULhh�T|�L?c �| @*tL h@�tit
UL?Uih? @ML�| TihUiT|�L? M�@tit |�@| �i @�L�_ M) �t�?} ^�@?|�|@|��i �?uLh4@|�L?��

A��t T@Tih �t Lh}@?�3i_ @t uL**L�t� W? tiU|�L? 2 @ t�4T*i 4L_i* �t Thiti?|i_�
5iU|�L? � _�tU�ttit |�i �4T*�U@|�L? Lu hi*@ �?} tL4i Lu |�i t�4T*�u)�?} @tt�4T|�L?t
�? |�i 4L_i*� 5iU|�L? e |@!it |�i 4L_i*<t Thi_�U|�L? |L |�i _@|@ @?_ _�tU�ttit
|�i i4T�h�U@* �?_�?}t� 5iU|�L? D @?_ @TTi?_� ��2� _i@* ��|� �4T*�U@|�L?t @?_
i |i?t�L?tc @?_ tiU|�L? S UL?U*�_it�

2� � �L_i* uLh ,t|�4@|�?} |�i W?U�_i?Ui @?_ wi�i* Lu Bh@u|

�i*L� �i ti| L�| @ t�4T*i 4L_i* |L }��_i |�i i4T�h�U@* �Lh!� A�i LM�iU|��i �t |L
t�L� |�@| �h4�tTiU��U ui@|�hit t�L�*_ �@�i �4T*�U@|�L?t uLh ML|� |�i �?U�_i?Ui
@?_ *i�i* Lu }h@u|� AL _ih��i i T*�U�| tL*�|�L?t |L |�i }h@u| *i�i* i^�@|�L? �i 4@!i
@ ?�4Mih Lu t�4T*�u)�?} @tt�4T|�L?t� W? tiU|�L? � @?_ @TTi?_� ��2� �i _�tU�tt
|�i igiU|t Lu hi*@ �?} |�i4�

�L?t�_ih @? iUL?L4) UL?t�t|�?} Lu @ *@h}i ?�4Mih Lu �h4t @?_ M�hi@�Uh@|t�
,@U� �h4 �t �? |�i |ihh�|Lh) Lu L?i M�hi@�Uh@|� ì @tt�4i |�@| |�i M�hi@�Uh@|t @hi
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_ih��i_ uhL4 |�i t�h�i) _@|@� ì Mi*�i�i |�i UL?t�t|i?| �?_�?}t @UhLtt 4i@t�hit
t�}?��U@?|*) i?�@?Ui |�i hi*�@M�*�|) Lu |�i Mh�Mi _@|@�

�u |�i �.S �h4t |�@| @?t�ihi_ |�i ^�it|�L? L? }h@u|c �� hiTLh|i_ |�@| |�i)
_�_ ?L| �@�i |L T@) Mh�Mitc ���*i �e� hiTLh|i_ TLt�|��i }h@u|� �t t�L�? �? A@M*i
2c |�ihi @hi ?L|�Ui@M*i _�gihi?Uit Mi|�ii? |�i |�L }hL�Tt Lu �h4t ULhhitTL?_�?}
|L |�i 4L_i*<t Thi_�U|�L?��2 �L?�Mh�M�?} �h4t |i?_ |L �@�i U�@h@U|ih�t|�Ut t�}�
}it|�?} |�i) @hi LTih@|�?} �? tiU|Lht ��|� *�||*i Lh ?L UL?|@U| ��|� M�hi@�Uh@|t�
A�i) hiUi��i t�}?��U@?|*) *itt T�M*�U �?uh@t|h�U|�hi tih��Uitc |�i) @hi *itt �?�L*�i_
�? uLhi�}? |h@_ic @?_ T@) *itt |@ it ET@h|�U�*@h*) ��i? UL?|hL**�?} uLh |@ i �
i4T|�L?t�� �LhiL�ihc |�i) tTi?_ t�}?��U@?|*) *itt |�4i _i@*�?} ��|� }L�ih?4i?|
hi}�*@|�L?t @?_ *itt 4L?i) L? @UUL�?|@?|t @?_ tTiU�@*�3i_ tih��Ui ThL��_iht |L
_i@* ��|� hi}�*@|�L?t @?_ |@ it�

�| |�i t@4i |�4ic |�i }hL�Tt @hi t�4�*@h ��|� hitTiU| |L ULt| Lu tiU�h�|) E�?
u@U| |�i ULt| Lu tiU�h�|) Tih �Lh!ih �t ��}�ih uLh |�i }hL�T Lu ?L?�Mh�M�?} �h4t�
@?_ |�i �?U�_i?Ui Lu hLMMih) @?_ |�iu|� A�iti hit�*|t t�}}it| |�@| ���*i Mi�?} �?
tiU|Lht ��ihi M�hi@�Uh@|t �@�i *L� UL?|hL* h�}�|t L�ih �h4t< M�t�?itt LTih@|�L?t
�?t�*@|it t�U� �h4t uhL4 T�M*�U ULhh�T|�L?c �| _Lit ?L| ThL|iU| |�i4 uhL4 L|�ih
tL�hUit Lu _�tUhi|�L?@h) hi_�t|h�M�|�L? t�U� @t |�iu|�

A�i @�ih@}i �h4 �? |�i ?L?�Mh�M�?} }hL�T �t t4@**ih E4i@t�hi_ M) ?�4Mih Lu
�Lh!iht�c M�| |�i _�gihi?Ui �t ?L| t�}?��U@?| ��i? @** �h4t @hi �?U*�_i_ �? |�i
t@4T*it� #hLTT�?} |�hii L�|*�iht E|�L t|@?_@h_ _i��@|�L?t @ML�i |�i 4i@?� uhL4
|�i }hL�T Lu �h4t hiTLh|�?} ?L Mh�Mi T@)4i?|tc �L�i�ihc hit�*|t �? @ t�}?��U@?|
_�gihi?Ui �? t�3i Mi|�ii? |�i |�L }hL�Tt ET��@*�i f�f2�c ��|� ?L?�Mh�M�?} �h4t
Mi�?} t4@**ih�

6Lh |�i �h4t |�@| hiTLh|i_ TLt�|��i Mh�Mitc |�i @�ih@}i @4L�?| Lu ULhh�T|
T@)4i?|t �@t @ML�| N5# Hc�ff E�? �bb.�c ��|� @ 4i_�@? T@)4i?| Lu N5# �cHff�

45Dv d frqvlvwhqf| fkhfn/ zh frpsduhg wkh vxevdpsoh ri �upv wkdw uhsruwhg }hur euleh sd|0
phqwv zlwk wkh vxevdpsoh wkdw uhsruwhg srvlwlyh judiw wr frqwuro li wkh iruphu jurxs v|vwhpdw0
lfdoo| dqvzhuhg _gl�fxow% txhvwlrqv zlwk _3%1 Krzhyhu/ wkhuh lv qr vljql�fdqw gl�huhqfh lq wkh
vkduh ri }hurv uhsruwhg wr txhvwlrqv vxfk dv frvw ri vhfxulw|/ sur�w wd{/ dqg lqyhvwphqw/ ehwzhhq
wkh wzr vxevdpsohv1

�e



A�iti @hi *@h}i @4L�?|tc ULhhitTL?_�?} |L N5# HH Tih �Lh!ihc Lh hL�}�*) H
TihUi?| Lu |L|@* ULt|t��� A�i 4i_�@? �h4 T@�_ Mh�Mit i^���@*i?| |L 2H TihUi?| Lu
�|t �?�it|4i?| �? 4@U��?ih) @?_ i^��T4i?|� A�i _�t|h�M�|�L? Lu Mh�Mit �t _iT�U|i_
�? 6�}�hi �@��M�

e��� +it�*|t

A@M*i � hiTLh|t @ tih�it Lu ThLM�| hi}hitt�L?tc ULhhitTL?_�?} |L i^�@|�L? Ee�2�c
���U� @||i4T| |L i T*@�? |�i ThLM@M�*�|) |�@| @ �h4 u@Uit @ ULhh�T| M�hi@�Uh@|
@?_ |�ihiuLhi ?ii_t |L T@) Mh�Mit E}� : f�c @t @ u�?U|�L? Lu tiU|Lh @?_ *LU@|�L?
tTiU��U �@h�@M*it� A�i _iTi?_i?| �@h�@M*i �t @ 3ihL�L?i _�44) |@!�?} |�i �@*�i
� �u |�i �h4 hiTLh|i_ TLt�|��i Mh�Mi T@)4i?|t @?_ 3ihL L|�ih��ti� #@|@ tL�hUit
@?_ _i�?�|�L?t @hi hiTLh|i_ �? |�i @TTi?_� �

�t t�L�? �? A@M*i �c |�i �?U�_i?Ui Lu ULhh�T|�L? �t t�}?��U@?|*) ULhhi*@|i_
��|� ti�ih@* Lu |�i ThL �it Lu uLh4@*�|)c Lh tiU|Lht L�ih ���U� M�hi@�Uh@|t �@�i
��}� UL?|hL* h�}�|t� A��tc �h4t hiUi���?} T�M*�U tih��Uit @?_ @hi i?}@}i_ �? |h@_i
E4i@t�hi_ i�|�ih @t t�@hi Lu i TLh| di TLh| o Lh @t @ _�44) �@h�@M*i |@!�?} |�i
�@*�i � �u |�i �h4 i�|�ih i TLh|t Lh �4TLh|t Lh ML|� @?_ 3ihL L|�ih��ti d|h@_i o�c
�@�i @ ��}�ih ThLM@M�*�|) Lu u@U�?} @ ULhh�T| M�hi@�Uh@| @?_ |�ihiuLhi Lu �@��?}
|L T@) Mh�Mit� 6�h4t |�@| T@) 4Lhi |)Tit Lu |@ it @*tL u@Ui @ ��}�ih ThLM@M�*�|)
Lu T@)�?} Mh�Mitc T@h|�U�*@h*) ��i? UL?|hL**�?} uLh |@ i i4T|�L?t� A�i T@) |@ 

�@h�@M*i _Lit ?L| i?|ih t�}?��U@?|*) _�gihi?| uhL4 3ihL �? +i}hitt�L? ec M�| |��t
hit�*| �t T@h|*) _�i |L |�i u@U| |�@| ti�ih@* Lu |�i ?L?�|@ �T@)�?} �h4t @hi uLh4@**)
i i4T| uhL4 T@)�?} |@ it� A��tc |�i T@) |@ �@h�@M*i U@T|�hit ML|� �h4t |�@|
_�i |L |�i�h *LU@|�L? _L ?L| T@) |@ c @?_ uLh4@* tiU|Lh �h4t |�@| @hi i i4T|
uhL4 T@)�?} |@ � ì U@? T@h|*) ULhhiU| uLh |��t M) �?|ih@U|�?} @ 4i@t�hi Lu |@ 
i i4T|�L?t ��|� |�i T@) |@ �?_i � A�i hit�*|t @hi hiTLh|i_ �? +i}hitt�L? D� A�i
T@) |@ �@h�@M*i ?L� i?|iht t�}?��U@?|*) @| |�i D TihUi?| *i�i*�

A�i ThL �it Lu uLh4@*�|) @hi ��}�*) ULhhi*@|i_� A�i ULhhi*@|�L? Mi|�ii? T@)

|@ @?_ |h@_i E�?uh@t|h�U|�hi tih��Uit� �t f�Sf Ef�e.�c @?_ |�i ULhhi*@|�L? Mi|�ii?
|h@_i @?_ �?uh@t|h�U|�hi tih��Uit �t f��D� AL @�L�_ 4�*|�UL**�?i@h�|) ThLM*i4t |�i
|�hii �@h�@M*it @hi UL4M�?i_ |L @ RuLh4@* tiU|Lh �?_i � M) Th�?U�T@* UL4TL?i?|t
@?@*)t�t� A�i �@h�@M*i uLh4@* tiU|Lh �t |�i �ht| Th�?U�T@* UL4TL?i?|� A�i hit�*|
Lu �t�?} |��t UL4TLt�|i �@h�@M*i �t hiTLh|i_ �? +i}hitt�L? S @?_ �**�t|h@|i_ �?
6�}�hi e� �t Thi_�U|i_c �h4t @U|��i �? |�i uLh4@* tiU|Lh �@�i @ ��}�ih ThLM@M�*�|)
Lu u@U�?} @ ULhh�T| M�hi@�Uh@| @?_ T@)�?} Mh�Mit�
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d�o Dghv/ D1 dqg U1 Gl Whood/ 4<<7/ Qdwlrqdo fkdpslrqv dqg fruuxswlrq= vrph xqsohdv0
dqw lqwhuyhqwlrqlvw dulwkphwlf/ Wkh Hfrqrplf Mrxuqdo/ Yro1 43: +776,= 43560751

^5` Dghv/ D1 dqg U1 Gl Whood/ 4<<</ Uhqwv/ Frpshwlwlrq/ dqg Fruuxswlrq/ Dphulfdq
Hfrqrplf Uhylhz yro1 ;< +7,= <;50<<61

^6` Edugkdq/ S1/ 4<<:/ Fruuxswlrq dqg ghyhorsphqw= D uhylhz ri lvvxhv/ Mrxuqdo ri
Hfrqrplf Olwhudwxuh/ Yro1 [[[Y +Vhsw1,= 4653046791

^7` Ed|duw/ M0I1/ 4<<6/ Wkh Vwdwh lq Diulfd= Wkh Srolwlfv ri wkh Ehoo|/ Qhz \run=
Orqjpdq Jurxs1

^8` Ekdjzdwl/ M1Q1/ 4<;5/ Gluhfwo| xqsurgxfwlyh/ sur�w0vhhnlqj +GXS, dfwlylwlhv/ Mrxu0
qdo ri Srolwlfdo Hfrqrp|/ <3= <;;043351

^9` Eolvv/ F1 dqg U1 Gl Whood/ 4<<:/ Grhv frpshwlwlrq nloo fruuxswlrq/ Mrxuqdo ri Sr0
olwlfdo Hfrqrp|/ Yro1 438 +8,= 4334043561

^:` Exfkdqdq/ M1P1/ 4<;3/ Uhqw vhhnlqj xqghu h{whuqdo glvhfrqrplhv/ lq M1P1
Exfkdqdq/ U1G1 Wroolvrq/ dqg J1 Wxoorfn +hgv,/ Wrzdug d wkhru| ri wkh uhqw0vhhnlqj
vrflhw|/ Froohjh Vwdwlrq/ Wh{dv D)P Suhvv1

^;` Fkrl/ M1S1 dqg P1 Wkxp/ 4<<</ Wkh hfrqrplfv ri uhshdwhg h{wruwlrq/ plphr
Froxpeld Xqlyhuvlw|1

^<` Froolhu/ S1 dqg M1 Z1 Jxqqlqj/ 4<<</ Zk| kdv Diulfd jurzq vorzo|B/ Mrxuqdo ri
Hfrqrplf Shuvshfwlyhv/ yro 46 +6,= 60551

^43` Gh Vrwr/ K1/ 4<;</ Wkh Rwkhu Sdwk/ Qhz \run= Kdushu dqg Urz1

^44` Hudug/ E1/ dqg M1 Ihlqvwhlq/ 4<<7/ Krqhvw| dqg hydvlrq lq wkh wd{ frpsoldqfh jdph/
Udqg Mrxuqdo ri Hfrqrplfv/ 58 +4,= 404<1

^45` Ilvpdq/ U1 dqg M1 Vyhqvvrq/ 4<<</ Wkh h�hfwv ri fruuxswlrq dqg wd{dwlrq rq
jurzwk= Ilup ohyho hylghqfh/ plphr/ Froxpeld Exvlqhvv Vfkrro1

^46` Iulhgpdq/ H1/ V1 Mrkqvrq/ G1 Ndxipdqq/ dqg S1 ]rlgr0Oredwrq/ 5333/ Grgjlqj
wkh judeelqj kdqg= wkh ghwhuplqdqwv ri xqr�fldo dfwlylw| lq 9< frxqwulhv/ Mrxuqdo
ri Sxeolf Hfrqrplfv/ :9 +6,= 78<07<61

^47` Julolfkhv/ ]1/ 4<;9/ Hfrqrplf gdwd lvvxhv/ lq ]1 Julolfkhv dqg P1G1 Lqwuloljdwru
+hgv,/ Kdqgerrn ri hfrqrphwulfv/ Qruwk0Kroodqg/ Dpvwhugdp1

^48` Khfnpdq/ M1/ 4<:</ Vdpsoh vhohfwlrq eldv dv d vshfl�fdwlrq huuru/ Hfrqrphwulfd/
7:= 8604941
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^49` Mrkqvrq/ V1/ G1 Ndxipdqq/ M1 PfPloodq/ dqg F1 Zrrgux�/ 5333/ Zk| gr �upv
klghB Eulehv dqg xqr�fdo dfwlylw| diwhu frppxqlvp/ Mrxuqdo ri Sxeolf Hfrqrplfv/
:9 +6,= 7<808531

^4:` Mrkqvrq/ V1/ G1 Ndxipdqq/ dqg D1 Vkohlihu/ 4<<:/ Wkh xqr�fldo hfrqrp| lq wudq0
vlwlrq/ Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/ Qr1 5= 48<056<1

^4;` Ndxipdqq/ G1/ 4<<:/ Fruuxswlrq= Vrph P|wkv dqg Idfwv/ Iruhljq Srolf| +Vxp0
phu,= 44704641

^4<` Ndxipdqq/ G1/ dqg V1 Zhl/ 4<<;/ Grhv juhdvh prqh| vshhg xs wkh zkhhov ri
frpphufhB/ plphr/ Kduydug Xqlyhuvlw|1

^53` Nuxhjhu/ D1R1/ 4<:7/ Wkh srolwlfdo hfrqrp| ri wkh uhqw0vhhnlqj vrflhw|/ Dphulfdq
Hfrqrplf Uhylhz/ 97= 5<406361

^54` Od�rqw/ M0M1 dqg M1 Wluroh/ 4<<7/ D wkhru| ri lqfhqwlyhv lq surfxuhphqw dqg uhjx0
odwlrq/ PLW Suhvv/ Fdpeulgjh/ Pdvvdfkxvhwwv1

^55` Pdxur/ S1/ 4<<8/ Fruuxswlrq dqg jurzwk/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 443=
9;40:451

^56` Uhlqlnnd/ U1/ dqg M1 Vyhqvvrq/ 4<<</ Frqiurqwlqj Frpshwlwlrq= Ilupv* Lqyhvwphqw
Uhvsrqvh dqg Frqvwudlqwv lq Xjdqgd/ lq S1 Froolhu dqg U1 Uhlqlnnd +hgv1,/ iruwk0
frplqj/ Dvvhvvlqj dq Diulfdq Vxffhvv= Idupv/ Ilupv/ dqg Jryhuqphqw lq Xjdqgd*v
Uhfryhu|/ +iruwkfrplqj,/ Wkh Zruog Edqn1

^57` Urvh0Dfnhupdq/ V1/ 4<:8/ Wkh hfrqrplfv ri fruuxswlrq/ Mrxuqdo ri Sxeolf Hfr0
qrplfv1

^58` Urvh0Dfnhupdq/ V1/ 4<:;/ Fruuxswlrq= D vwxg| lq Srolwlfdo Hfrqrp|/ Qhz \run=
Dfdghplf Suhvv1

^59` Ux}lqgdqd/ D1/ S1 Odqjvhwk/ dqg D1 Jdnzdqgl/ 4<<;/ Iljkwlqj Fruuxswlrq lq
Xjdqgd1 Wkh surfhvv ri exloglqj d Qdwlrqdo Lqwhjulw| V|vwhp/ Irxqwdlq Sxeolvklqj
Krxvh/ Ndpsdod1

^5:` Vkohlihu/ D1/ dqg U1Z1 Ylvkq|/ 4<<6/ Fruuxswlrq/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/
43;= 8<<094:1

^5;` Vkohlihu/ D1/ dqg U1Z1 Ylvkq|/ 4<<7/ Srolwlfldqv dqg �upv/ Txduwhuo| Mrxuqdo ri
Hfrqrplfv1

^5<` Vyhqvvrq/ M1/ 4<<</ Wkh frvw ri grlqj exvlqhvv= Xjdqgdq �upv* h{shulhqfh zlwk
fruuxswlrq/ Diulfd Uhjlrq Zrunlqj Sdshu Vhulhv Qr1 9/ Wkh Zruog Edqn1
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^63` Vyhqvvrq/ M1/ 5333/ Iruhljq dlg dqg uhqw0vhhnlqj/ Mrxuqdo ri Lqwhuqdwlrqdo Hfr0
qrplfv/ Yro1 84 +5,= 76:07941

^64` Wdq}l/ Y1 dqg K1 Gdyrrgl/ 4<<:/ Fruuxswlrq/ sxeolf lqyhvwphqw/ dqg jurzwk/ LPI
Zrunlqj Sdshu <:246</ LPI1

^65` Wkrpdv/ Pholvvd/ 4<<</ Wkh Lqfhqwlyh Vwuxfwxuh ri V|vwhplf Fruuxswlrq/ phpr/
Zruog Edqn1

^66` Wroolvrq/ U1G1/ 4<;5/ Uhqw0vhhnlqj= D vxuyh|/ N|norv/ 68= 8:809351

^67` Wuhlvpdq/ G1/ 5333/ Wkh fdxvhv ri fruuxswlrq= d furvv0qdwlrqdo vwxg|/ Mrxuqdo ri
Sxeolf Hfrqrplfv/ :9 +6,= 6<<078:1

^68` Wxoorfn/ J1/ 4<9:/ Wkh zhoiduh frvwv ri wdul�v/ prqrsro|/ dqg wkhiw1 Zhvwhuq Hfr0
qrplf Mrxuqdo/ 8= 55705651

^69` Zhl/ V1/ 4<<:d/ Krz wd{lqj lv fruuxswlrq rq lqwhuqdwlrqdo lqyhvwruv/ QEHUZrunlqj
Sdshu 93631

^6:` Zhl/ V1/ 4<<:e/ Zk| lv fruuxswlrq vr pxfk pruh wd{lqj wkdq wd{B Duelwudulqhvv
Nloov/ plphr/ Kduydug Xqlyhuvlw|1

^6;` Zhl/ V1/ 4<<</ Fruuxswlrq lq hfrqrplf ghyhorsphqw= Ehqh�fldo juhdvh/ plqru dq0
qr|dqfh/ ru pdmru revwdfohB/ Srolf| Uhvhdufk Zrunlqj Sdshu 537;/ Wkh Zruog
Edqn1

^6<` Zruog Edqn/ 4<<;d/ Qhz iurqwlhuv lq gldjqrvlqj dqg frpedwlqj fruuxswlrq/ SUHP
qrwhv/ Wkh Zruog Edqn1

^73` Zruog Edqn/ 4<<;e/ Xjdqgd= Uhfrpphqgdwlrqv iru Vwuhqjwkhqlqj wkh Dqwl0
Fruuxswlrq Surjudp/ SUVG +Diulfd Uhjlrq, Dqwl0fruuxswlrq Vhulhv Qr1 4/ Wkh
Zruog Edqn1
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Doo gdwd xvhg lq wkh sdshu duh iurp wkh Xjdqgdq Lqgxvwuldo Hqwhusulvh Vxuyh| +vhh
Uhlqlnnd dqg Vyhqvvrq/ 4<<</ iru ghwdlov,1 Wkh vxuyh| zdv lqlwldwhg e| wkh Zruog
Edqn sulpdulo| wr froohfw gdwd rq frqvwudlqwv idflqj sulydwh hqwhusulvhv lq Xjdqgd dqg
zdv lpsohphqwhg gxulqj wkh shulrg Mdqxdu|0Mxqh 4<<; e| wkh Xjdqgdq Pdqxidfwxu0
huv Dvvrfldwlrq +dq hpsor|huv* dvvrfldwlrq,1 Wkh hqxphudwruv zhuh wudlqhg e| Zruog
Edqn vxuyh| h{shuwv1 Wkh vdpsolqj iudph zdv edvhg rq dq Lqgxvwuldo fhqvxv iurp
4<<9 dqg zdv frq�qhg wr �yh jhqhudo lqgxvwuldo fdwhjrulhv +frpphufldo djulfxowxuh/
djur0surfhvvlqj/ rwkhu pdqxidfwxulqj/ frqvwuxfwlrq/ dqg wrxulvp,1 Edvhg rq qxpehu ri
hqwhusulvhv/ wkhvh �yh vhfwruv frqvwlwxwhg 85 shufhqw ri wkh sulydwh vhfwru/ dqg doprvw
;3 shufhqw ri hpsor|phqw lq 4<<91 Wkh fkrvhq vdpsoh vl}h zdv 583 hvwdeolvkphqwv
+rxw ri 45;5 hqwhusulvhv lq wkh fhqvxv lq wkh �yh lqgxvwuldo fdwhjrulhv,1 Zlwklq wkhvh
�yh lqgxvwuldo fdwhjrulhv/ frpphufldo djulfxowxuh pdgh xs 59 shufhqw ri hpsor|phqw/
djur0surfhvvlqj 5; shufhqw/ rwkhu pdqxidfwxulqj 65 shufhqw/ frqvwuxfwlrq 45 shufhqw
dqg wrxulvp 5 shufhqw1 Edodqflqj wkh lpsruwdqfh ri wkh gl�huhqw lqgxvwuldo fdwhjrulhv
dw suhvhqw zlwk wkh olnho| lpsruwdqfh lq wkh ixwxuh/ wkh lqlwldo sodq suhvfulehg vhohfwlqj
83 hvwdeolvkphqwv lq frpphufldo djulfxowxuh/ 83 lq djur0surfhvvlqj/ 433 lq rwkhu pdqx0
idfwxulqj/ 58 lq frqvwuxfwlrq/ dqg 58 lq wrxulvp1 Ilyh jhrjudsklfdo uhjlrqv zhuh fryhuhg
lq wkh vdpsoh +Ndpsdod/ Mlqmd2Ljdqjd/ Pedoh2Wrurur/ Pxnrqr/ dqg Pedudud,1 Wkhvh
uhjlrqv frqvwlwxwh pruh wkdq :3 shufhqw ri wrwdo hpsor|phqw1 Wkuhh jhqhudo fulwhuld
jryhuqhg wkh fkrlfh ri surfhgxuh lq vhohfwlqj wkh vdpsoh iurp wkh holjleoh hvwdeolvk0
phqwv1 Iluvw/ wkh vdpsoh vkrxog eh dw ohdvw uhdvrqdeo| uhsuhvhqwdwlyh ri wkh srsxodwlrq
ri hvwdeolvkphqwv lq wkh vshfl�hg lqgxvwuldo fdwhjrulhv1 Vhfrqg/ wkh hvwdeolvkphqwv vxu0
yh|hg vkrxog dffrxqw iru d vxevwdqwldo vkduh ri qdwlrqdo rxwsxw lq hdfk ri wkh lqgxvwuldo
fdwhjrulhv1 Wklug/ wkh vdpsoh vkrxog eh vx�flhqwo| glyhuvh lq whupv ri �up vl}h wr
hqdeoh hpslulfdo dqdo|vlv rq wkh h�hfwv ri �up vl}h1 Wr dffrxqw iru wkhvh wkuhh frqvlg0
hudwlrqv/ d vwudwl�hg udqgrp vdpsoh zdv fkrvhq xvlqj hpsor|phqw vkduhv dv zhljkwv1
Wkh �qdo vdpsoh vxuyh|hg frqvwlwxwhg 576 �upv dqg zdv idluo| vlplodu wr wkh lqlwldoo|
vhohfwhg vwudwl�hg vdpsoh/ erwk zlwk uhvshfw wr orfdwlrq dqg vl}h1

Wkh vxuyh| lqvwuxphqw kdg urxjko| 833 hqwulhv dqg d kdqgixo ri wkhp zhuh uhodwhg
wr fruuxswlrq1 Euleh sd|phqwv zhuh uhsruwhg xqghu wkh iroorzlqj txhvwlrq/ _Pdq|
exvlqhvv shrsoh kdyh wrog xv wkdw �upv duh riwhq uhtxluhg wr pdnh lqirupdo sd|phqwv
wr sxeolf r�fldov wr ghdo zlwk fxvwrpv/ wd{hv/ olfhqvhv/ uhjxodwlrqv/ vhuylfhv/ hwf1 Fdq
|rx hvwlpdwh zkdw d �up lq |rxu olqh ri exvlqhvv dqg ri vlplodu vl}h dqg fkdudfwhulvwlfv
w|slfdoo| sd|v hdfk |hduB%1 Wkh txhvwlrq zdv dvnhg dw wkh hqg ri wkh lqwhuylhz e| zklfk
wlph wkh hqxphudwru zrxog kdyh hvwdeolvkhg d qhfhvvdu| fuhglelolw| dqg wuxvw1

Rwkhu yduldeohv= fdslwdo vwrfn @ uhvdoh ydoxh ri sodqw dqg htxlsphqw lq XVG +4<<:,>
frpshwlwruv @ qxpehu ri frpshwlwruv iru wkh �up*v sulqflsdo surgxfw> frvw ri dffrxqwdqw
@ prqwko| frvw ri dffrxqwdqw/ odz|hu/ djhqw/ vshfldol}hg vhuylfh surylghu wr ghdo zlwk
uhjxodwlrq dqg wd{hv lq XVG +4<<:,> frvw ri vhfxulw| @ dqqxdo frvw ri vhfxulw| lq XVG
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+4<<:,> glvwdqfh @ glvwdqfh +plohv, iurp Ndpsdod> hpsor|phqw @ wrwdo hpsor|phqw
+4<<:,> h{shulhqfh @ elqdu| yduldeoh wdnlqj wkh ydoxh 4 li wkh rzqhu2pdqdjhu kdv kdg
suhylrxv h{shulhqfh iurp zrunlqj deurdg ru lq d iruhljq rzqhg �up> h{sruw @ vkduh
ri vdohv h{sruwhg +4<<:,> iruhljq @ iruhljq rzqhuvkls lq shufhqw> irupdo vhfwru @ �uvw
sulqflsdo frpsrqhqw ghulyhg iurp sulqflsdo frpsrqhqwv dqdo|vlv ri cwudgh*/ csd| wd{*/
clqiudvwuxfwxuh vhuylfh*> lqiudvwuxfwxuh vhuylfh @ lqgh{ +308, ri dydlodelolw| ri sxeolf
vhuylfhv +hohfwulflw|/ zdwhu/ whohskrqhv/ zdvwh glvsrvdo/ sdyhg urdgv,/ 4 li dydlodeoh 3
rwkhuzlvh/ lqgh{ lv wkh vxp ri wkh elqdu| dydlodelolw| yduldeohv iru wkh �yh vhuylfhv>
lqflghqfh ri ureehu| dqg wkhiw @ elqdu| yduldeoh wdnlqj wkh ydoxh 4 li wkh �up zdv d
ylfwlp ri ureehu|/ dqg2ru wkhiw gxulqj 4<<804<<:/ 3 rwkhuzlvh> sd| wd{ @ lqgh{ +309,/
vxp ri vl{ elqdu| +3@qr/ 4@|hv, yduldeohv uh�hfwlqj w|shv ri wd{hv wkh �up sd|v +lpsruw
gxw|/ lpsruw frpplvvlrq/ zlwkkroglqj wd{/ h{flvh wd{/ YDW/ frusrudwh wd{ ^sur�w wd{`,
+4<<:,> sur�w @ jurvv vdohv ohvv rshudwlqj frvwv dqg lqwhuhvw sd|phqwv lq XVG +4<<:,>
vxqn frvw frpsrqhqw @ uhvlgxdo iurp wkh uhjuhvvlrq ri wkh udwlr ri uhvdoh wr uhsodfh
ydoxhv ri wkh fdslwdo vwrfn wr wkh dyhudjh djh ri wkh fdslwdo vwrfn dqg d frqvwdqw +doo
yduldeohv lq orjv,> vhoo wr jryhuqphqw @ elqdu| yduldeoh wdnlqj wkh ydoxh 4 li wkh �up vhoov
sduw ri lwv rxwsxw wr wkh jryhuqphqw/ 3 rwkhuzlvh> wd{ h{hpswlrqv @ lqgh{ +305, ri wd{
h{hpswlrqv rq frusrudwh wd{/ lpsruw gxwlhv/ zlwk 3@qr h{hpswlrqv/ 5@ixoo| h{hpswhg>
wlph vshqw ghdolqj zlwk wd{hv dqg uhjxodwlrqv @ shufhqwdjh ri vhqlru pdqdjhphqw*v wlph
vshqw hdfk prqwk ghdolqj zlwk jryhuqphqw uhjxodwlrqv +4<<:,> wudgh @ elqdu| yduldeoh
wdnlqj wkh ydoxh 4 li wkh �up hlwkhu h{sruwv ru lpsruwv lwvhoi ru erwk dqg }hur rwkhuzlvh
+4<<:,> xqlyhuvlw| @ elqdu| yduldeoh wdnlqj wkh ydoxh 4 li wkh rzqhu2pdqdjhu kdv d
Xqlyhuvlw| glsorpd1
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Lq uhdolw| d exuhdxfudw grhv qrw kdyh ixoo lqirupdwlrq derxw d �up iurp zkr kh zlvkhv
wr h{wudfw eulehv1 Wkh vkrfn � dqg sur�wv duh qrw gluhfwo| revhuyhg/ qhlwkhu lv wkh
vxqn frvw frpsrqhqw1 Lqfrpsohwh lqirupdwlrq zloo fuhdwh lqirupdwlrqdo uhqwv wkdw wkh
�upv fdq fdswxuh1 Wkxv/ wkh olqhdu uhodwlrqvkls ehwzhhq sur�wv dqg judiwv lghqwl�hg lq
htxdwlrq +519, zloo rqo| eh dq dssur{lpdwlrq1 Dv dq h{dpsoh/ dvvxph � +dqg �, fdq
wdnh wzr ydoxhv/ kljk sur�wv �+n> �M,/ zklfk rffxuv zlwk suredelolw| �

2
/ dqg orz sur�wv

�+n> �u,1 Ixuwkhupruh/ frqvlghu wkh fdvh zkhq wkh exuhdxfudwv rqo| uhfhlyh d vljqdo/
�7 / ri wkh vwdwh ri qdwxuh1 �7 lv htxdo wr wkh wuxh vwdwh zlwk suredelolw| � � �

2
1 Ohw ju

eh wkh ohyho ri judiw wkdw vroyhv

�+n> �u m v�,� ju .H|

S
"

?'� �
? ^�+n> �|n?> �m v�,� s|n?+v�,ju`

@
S
"

?'� �
?3��+�n> �m v2,
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dqg jM eh wkh ohyho ri judiw wkdw vroyhv

�+n> �M m v�,� jM .H|

S
"

?'� �
? ^�+n> �|n?> �m v�,� s|n?+v�,jM `

@
S
"

?'� �
?3��+�n> �m v2,

Wkdw lv/ ju +jM, lv wkh ohyho ri judiw wkdw pdnhv wkh �up lq edg ^jrrg` vwdwhv
lqgl�huhqw ehwzhhq sd|lqj wkh ghpdqghg eulehv dqg h{lwlqj1 Lw lv vwudljkwiruzdug wr
vkrz wkdw li ju � �jM / wkh exuhdxfudw zrxog ghpdqg judiw ju lq hdfk shulrg luuhvshfwlyh
ri wkh vljqdo/ dqg wkh �up zrxog fdswxuh wkh lqirupdwlrqdo uhqwv1�b

��2�2� A�i @**LU@|�L? igiU|

Wkh doorfdwlrq h�hfw lv vlplodu wr d kljko| surjuhvvlyh sur�w wd{= fruuxswlrq fuhdwhv d
zhgjh ehwzhhq wkh +pdujlqdo, surgxfw ri fdslwdo dqg wkh uhwxuq wkdw fdq eh sulydwho|
dssursuldwhg e| wkh lqyhvwru/ dqg wkh pruh vr wkh kljkhu wkh sur�wv1

Wr hydoxdwh wkh hfrqrp|0zlgh frqvhtxhqfhv ri wklv doorfdwlrq h�hfw qrwh wkdw zh
dvvxph wkdw �upv wdnh lqwr dffrxqw wkh fruuxsw exuhdxfudwv* ehkdylru zkhq fkrrvlqj
zkhuh wr orfdwh1 Vxevwlwxwlqj +519, lqwr wkh �up*v ydoxh ixqfwlrq |lhogv

Y +n m v�, @

�
+4 . s�,+4� �,� �s��

4 . s�
��+n> o�> �m v�, .

�

+4� �,+4 . s�,
�+�n> �m v2,

�
+D14,

dqg

Y +n m v2, @
4

+4� �,
�+n> �m v2, +D15,

D �up zloo lqyhvw lq vhfwru 4 surylghg wkdw Y +n m v�, � Y +n m v2,1 Vlqfh Y +n m v�, lv
dq lqfuhdvlqj ixqfwlrq ri �/ lw iroorzv wkdw wkh vkduh ri hqwuhsuhqhxuv orfdwlqj lq vhfwru
v� lv 4�J+��,/ zkhuh wkh fxwr� ydoxh �� lv lpsolflwo| gh�qhg e| htxdwlqj +D14, dqg +D15,1

Wkxv/ surylghg wkdw wkh h{shfwhg uhwxuq wr fdslwdo lq vhfwru v� lv vx�flhqwo| kljk/
hqwuhsuhqhxuv zlwk d frpsdudwlyh dgydqwdjh ri surgxfwlrq lq vhfwru v� zloo lqyhvw wkhuh1
Qrwh wkdw devhqw fruuxswlrq/ pruh �upv zrxog lqyhvw lq vhfwru v�1 Vshfl�fdoo|/ zlwkrxw
fruuxswlrq wkh vkduh ri hqwuhsuhqhxuv lqyhvwlqj lq vhfwru v� lv +4�J+�,, A +4�J+��,,/
zkhuh � lv lpsolflwo| gh�qhg e|

��+n> �� m v�,� �+n> �m v2, @ 3 +D16,

Wkh vhyhulw| ri wkh doorfdwlrq h�hfw ghshqgv rq � dqg �1

g��

g�
? 3/

g��

g�
A 3 +D17,

D ohvv uhyhuvleoh fdslwdo vwrfn udlvhv wkh �up*v srwhqwldo orvv ri h{lwlqj vhfwru v� dqg/
hyhu|wklqj hovh htxdo/ uhvxowv lq kljkhu euleh sd|phqwv dqg orzhu sur�wv lq htxloleulxp1

4<Wkh lqirupdwlrqdo uhqw lv htxdo wr wkh h{shfwhg judiw zlwk ixoo lqirupdwlrq 4

5
+j+�K , . j+�O,,/

ohvv judiw zlwk lqfrpsohwh lqirupdwlrq jO1
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Orzhu qhw sur�wv lq vhfwru v� lpsolhv wkdw ihzhu �upv zloo �qg lw sur�wdeoh wr lqyhvw
wkhuh1 Olnhzlvh/ dq lqfuhdvh lq wkh suredelolw| wkdw sxeolf r�fldov zloo ghpdqg eulehv
udlvhv h{shfwhg judiwv Hfsj+�|, dqg uhgxfhv h{shfwhg qhw sur�wv1 Dv d uhvxow/ ihzhu
�upv zloo lqyhvw lq vhfwru v�1

��2��� AiU�?L*L}) igiU|

Wkh vhfrqg h�hfw/ wkh whfkqrorj| h�hfw/ zrxog dulvh li �upv qrw rqo| frxog fkrrvh zkhuh
wr orfdwh/ exw dovr frxog fkrrvh zkdw whfkqrorj| wr dsso|/ ru pruh suhflvho| zkdw w|sh
ri fdslwdo jrrgv wr sxufkdvh1 Devhqw fruuxswlrq/ wkh h{whqw wr zklfk wkh whfkqrorj|
lv vxqn ru qrw zrxog qrw d�hfw wkh �up*v lqyhvwphqw ghflvlrq1 Wkxv/ wkh �up zrxog
ex| fdslwdo jrrgv vr dv wr pd{lpl}h �+n> �m m,1 Zlwk fruuxswlrq/ wkh ghflvlrq lv pruh
frpsoh{/ vlqfh wkh frvw ri h{lwlqj d�hfwv wkh �up*v %edujdlqlqj% srvlwlrq yhuvxv wkh
exuhdxfudw1 D ohvv vxqn fdslwdo vwrfn lpsolhv wkdw wkh frvw ri h{lwlqj ehfrphv vpdoohu/
dqg iurp htxdwlrq +519,/ orzhu judiwv zkhq pdwfkhg zlwk d fruuxsw r�fldo1 Wkxv/ wkh
�up pljkw �qg lw sur�wdeoh wr fkrrvh d _whfkqrorj|% wkdw |lhogv d orzhu jurvv uhwxuq
�+n> �m m,/ exw lqgluhfwo| uhgxfhv wkh dprxqw ri eulehv wkh �up qhhgv wr sd|1

Wkh wudgh0r� fdq eh hydoxdwhg xvlqj wkh ydoxh ixqfwlrq +D14,1 Ohw wkh sdlu in> �j
fdswxuh wkh _whfkqrorj|% fkrlfh ri wkh �up1 Devhqw fruuxswlrq/ wkh rswlpdo whfkqrorj|
lv inW> �Wj1 Dvvxph wkdw wkh �up fdq fkrrvh d ohvv vxqn lqyhvwphqw � A �W/ exw wklv lv
pruh h{shqvlyh vr ohvv surgxfwlyh fdslwdo frxog eh lqvwdoohg n ? nW1

Zrxog wkh �up �qg lw sur�wdeoh wr fkrrvh d ohvv surgxfwlyh exw pruh uhyhuvleoh
fdslwdo lqyhvwphqwB Gl�huhqwldwlqj wkh ydoxh ixqfwlrq zlwk uhvshfw wr n dqg � |lhogv

gY +�m v�,

gn
@ *&

g��+n> o�> �m v�,

gn
.*k

g�+�n> �m v2,

gn

gY +�m v�,

g�
@ *k

g�+�n> �m v2,

g�

zkhuh *& � E�nR��E�34�34R��

�nR� dqg *k �
4

E�3q�E�nR�� 1 Wkxv/ wkh pdujlqdo h�hfwv ghshqg rq

wkh frpsrvlwh frh�flhqwv *& dqg *k1 Qrwh wkdw *& ^*k` lv d ghfuhdvlqj +lqfuhdvlqj,
ixqfwlrq ri �1 Lq Iljxuhv 8d08e wkh frpsrvlwh frh�flhqwv dqg wkh udwlr *&@*k duh
sorwwhg1 Li wkh lqflghqfh ri eulehu| lv kljk/ wkh uhodwlyh uhwxuq ri dgrswlqj d whfkqrorj|
zlwk lqh�flhqwo| orz vxqn frvw frpsrqhqw lv dovr kljk1 Lq rwkhu zrugv/ wkh kljkhu wkh
suredelolw| ri phhwlqj d fruuxsw exuhdxfudw/ wkh vwurqjhu wkh lqfhqwlyhv wr lqyhvw lq d
pruh uhyhuvleoh fdslwdo vwrfn1 Qrwh wkdw wkh jdlq ri lqyhvwlqj lq ohvv vxqn fdslwdo grhv
qrw uhvxow iurp orzhu uhdol}hg frvwv ri h{lwlqj/ vlqfh lq htxloleulxp wkh �up zloo qrw h{lw/
exw iurp kljkhu h{shfwhg qhw sur�wv vlqfh wkh pdqdjhu*v ohyhudjh lq wkh qhjrwldwlrq zlwk
wkh exuhdxfudwv lqfuhdvhv/ dqg dv d uhvxow htxloleulxp judiw idoov1
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