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Devwudfw

Wklv sdshu ghyhorsv d wzr0frppxqlw|/ htxloleulxp prgho ri surs0
huw| fulph zkhuhlq wkh uhvlghqwldo fkrlfhv ri krxvhkrogv/ wkh fulplqdo
ghflvlrqv ri |rxwkv/ dqg wkh ghwhuuhqfh srolflhv ri frppxqlwlhv duh
hqgrjhqrxvo| ghwhuplqhg1 L �uvw fkdudfwhul}h htxloleulxp dw d idluo|
jhqhudo ohyho1 L wkhq fdoleudwh wkh prgho wr pdwfk fkdudfwhulvwlfv ri
fhqwudo flwlhv dqg vxexuev lq X1V1 phwursrolwdq duhdv dv phdvxuhg lq
4<<3/ dqg h{dplqh wkh lpsdfw ri hdupdunlqj dq dgglwlrqdo 433/333
srolfh wr fhqwudo flw| srolfh ghsduwphqwv1 Lq srolwlfr0hfrqrplf htxl0
oleulxp/ wklv srolf| furzgv0rxw orfdoo| �qdqfhg fhqwudo flw| srolfh h{0
shqglwxuhv dqg kdv uhodwlyho| olwwoh lpsdfw rq wkh fulph udwh lq hlwkhu
wkh fhqwudo flw| ru wkh vxexuev1 Prvw ri lwv lpsdfw lv uh hfwhg lq d
orzhu fhqwudo flw| surshuw| wd{ udwh/ d kljkhu qhw +ri surshuw| wd{,
fhqwudo flw| krxvlqj vhuylfhv sulfh/ dqg d uhdoorfdwlrq ri fhqwudo flw|
�qdqfhg h{shqglwxuhv iurp odz hqirufhphqw wr hgxfdwlrq1

�L wkdqn E1 Udylnxpdu/ Ghqqlv Hssoh/ Lvddf Hkuolfk/ Jhukdug Jorpp/ Eloo Mrkqvrq/
Dqwrqlr Phuor/ Urq Plfkhqhu/ Hg Rovhq/ Gdq Urvhqedxp/ Fkulv Uxkp/ Nhq Vqrzghq/
Urehuw Wdpxud/ dqg vhyhudo dqrq|prxv uhihuhhv iru khosixo frpphqwv rq hduolhu yhuvlrqv1
Dq| huuruv duh p| rzq1

|Fruuhvsrqghqfh wr= Shwhu Ehduvh/ Ghsduwphqw ri Hfrqrplfv/ 795 Eu|dq Vfkrro ri
Exvlqhvv dqg Hfrqrplfv/ Xqlyhuvlw| ri Qruwk Fdurolqd dw Juhhqverur/ Juhhqverur/ QF
5:735094981 hpdlo= ehduvhCxqfj1hgx
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4Uhfhqw hpslulfdo sdshuv e| Fxoohq dqg Ohylww ^:` dqg Jodhvhu dqg Vdfhugrwh ^5<`
hpskdvl}h wkh olqnv ehwzhhq krxvhkrog prelolw|/ frppxqlw| srsxodwlrq vl}h dqg fulph
udwhv1

5Iru d frqflvh vxppdu| ri wkh 4<<7 cFulph Eloo* dqg wkh FRSV surjudp/ vhh X1V1
Ghsduwphqw ri Mxvwlfh ^89`1
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6D qxpehu ri wkh nh| sdshuv lq wklv wudglwlrq lqfoxgh Ehqderx ^6`/ gh Eduwrorph ^;`/
Hoolfnvrq ^47`/ Hssoh/ Ilolprq/ dqg Urphu ^48`/ Hssoh dqg Sodww ^49`/ Hssoh dqg Urphu
^4<`/ Ihuqdqgh} dqg Urjhuvrq +^55`/ ^56`,/ Urvh0Dfnhupdq ^76`/ Wlherxw ^7;`/ dqg Zhvwkr�
^97`1

7Lqfoxghg khuh duh Edonlq dqg PfGrqdog ^4`/ Erdgzd|/ Pdufhdx dqg Pdufkdqg ^7`/
Fklx dqg Pdgghq ^8`/ Ghxwvfk/ Kdnlp dqg Zhlqeodww ^43`/ Hkuolfk +^45`/^46`,/ Ihqghu ^54`/
Iuhhpdq/ Jurjjhu dqg Vrqvwholh ^58`/ Ixuorqj ^5:`/ Jodhvhu/ Vdfhugrwh dqg Vfkhlqnpdq ^5;`/

Lpurkrur�jox/ Phuor/ dqg Uxshuw ^66`/ Odfurl{ dqg Pdufhdx ^67`/ Pdufhdx ^69`/ Qhzorq
^74`/ Vdk ^77`/ Xvkhu +^94`/^95`,/ dqg ]dn ^98`1 D vhulhv ri lqwhuhvwlqj hduo| slhfhv rq wkh
hfrqrplf dqdo|vlv ri lqwhumxulvglfwlrqdo fulph srolf| lqfoxgh Ideulndqw ^53`/ Kdnlp ^64`/
Kdnlp/ Rydgld/ Vdjl/ dqg Zhlqeodww ^65`/ Phkd| ^6<`/ Vkrxs ^79`/ dqg Zhlqeodww/ Vslhjho/
Kdnlp dqg Ehq}lrq ^96`1 Wkh vhplqdo slhfh rq wkh hfrqrplfv ri fulph lv Ehfnhu ^5`1

8Lw lv dovr uhplqlvfhqw ri Ihuqdqgh} dqg Urjhuvrq ^56` lq whupv ri xvlqj d frppxqlw|
fkrlfh prgho iru sxusrvhv ri txdqwlwdwlyh srolf| dqdo|vlv1
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9Surriv ri nh| uhvxowv dqg d ghvfulswlrq ri gdwd vrxufhv duh sodfhg lq dsshqglfhv D dqg
E1 Dgglwlrqdo dsshqglfhv ghwdlolqj wkh dojrulwkp xvhg wr qxphulfdoo| vroyh iru htxloleuld/
wkh fdoleudwlrq ri wkh frpsxwdwlrqdo prgho/ dqg d vhqvlwlylw| dqdo|vlv iru wkh txdqwlwdwlyh
uhvxowv duh dydlodeoh iurp ph rq uhtxhvw1

:Vlplodu wr Hssoh dqg Sodww ^49`/ L ohw khdgv gl�hu lq wzr uhvshfwv � lqfrph dqg wdvwhv
� wr jhqhudwh htxloleuld wkdw duh qrw ixoo| vwudwl�hg e| lqfrph1 Dv hpskdvl}hg lq wkhlu
sdshu/ sduwldo vruwlqj e| lqfrph pruh forvho| uhvhpeohv wkh dfwxdo ehkdylru ri krxvhkrogv
lq X1V1 phwursrolwdq duhdv1

;Vlqfh d zloo lq xhqfh |rxwkv* uhwxuqv wr hgxfdwlrq +exw qrw fulph,/ lw vkrxog qrw eh
lqwhusuhwhg phuho| dv LT1 Udwkhu/ lw lv ehvw wr wklqn ri lw dv d frpsoh{ dpdojdp ri idfwruv
lqfoxglqj fhuwdlq w|shv ri lqwhooljhqfh/ klvwru| dqg sduhqwdo dwwlwxghv wrzdugv hgxfdwlrq1

<Hssoh hw do1^48/ s1 634` surylgh d plfurirxqgdwlrq iru wklv vxsso| ixqfwlrq1 Iru euhylw|
L phuho| srvlw lwv h{lvwhqfh1 L dvvxph wkdw krxvlqj pdunhw sur�wv duh fdswxuhg e| devhqwhh
odqgorugv uhvlglqj rxwvlgh wkh prgho1

1
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45Xqghu wklv vshfl�fdwlrq/ hyhu| khdg lq d frppxqlw| orvhv dq lghqwlfdo iudfwlrq ri
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46Wkh fulph udwh N d�hfwv khdg xwlolw| lq wzr zd|v1 Lw d�hfwv se wkurxjk lwv lpsdfw rq
!1 Wklv fdswxuhv wkh gluhfw prqhwdu| frvw ri fulph wr d khdg1 Lw dovr d�hfwv P wkurxjk
lwv lpsdfw rq sxeolf vdihw|/ V1 Khuh wkh lqwhusuhwdwlrq lv rqh ri wkh ihdu ri ylfwlpl}dwlrq1
Dv hpskdvl}hg e| Vdk ^77`/ wkh ihdu ri fulph lwvhoi fdq eh dq lpsruwdqw ghwhuplqdqw ri
lqglylgxdo zhoo0ehlqj1
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49Lw dovr lpsolhv d olqn ehwzhhq wkh uhvlghqwldo fkrlfhv ri khdgv dqg fulplqdov1 Lq p|

txdqwlwdwlyh zrun ehorz/ L olplw wkh dqdo|vlv wr hvwlpdwhv ri fulphv frpplwwhg e| |rxwkv
djhg ohvv wkdq 4; vlqfh wkhvh lqglylgxdov zloo sulpdulo| uhvlgh zkhuh wkhlu khdgv gr1 L
dovr h{dplqh wkh vhqvlwlylw| ri p| uhvxowv wr gl�huhqw dvvxpswlrqv derxw wkh wudyho frvwv
lqfxuuhg e| fulplqdov1 Zkhq wudyho frvwv duh vpdoo/ frppxqlw| ri uhvlghqfh lv lppdwhuldo
iurp wkh fulplqdo*v shuvshfwlyh1

4:Vlqfh hgxfdwlrq lv sxeolfo| surylghg/ � uhsuhvhqwv wkh h�ruw lqyroyhg lq ehfrplqj
hgxfdwhg1 Lw lv vwudljkwiruzdug wr ohw �hlm ghshqg rq delolw|1
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4;Dw wklv ohyho ri jhqhudolw|/ pruh r�hqvhv fdq eh wkrxjkw ri dv pruh fulphv/ d pruh
hjuhjlrxv fulph ru erwk1

4<Rqh fdq lpdjlqh lqwhumxulvglfwlrqdo frpsohphqwdulwlhv lq odz hqirufhphqw wkdw pljkw
zhoo dujxh iru d srvlwlyh ghshqghqfh ehwzhhq ]

m
lm dqg ]

�m
lm 1 Wklv jhqhudol}dwlrq zrxog eh

vwudljkwiruzdug1

�A



-�����
��
  �		��� ���� �~ �	 	�
����� ���
��	��# �� )��� 	� ����
 #���� ��
u ���

��
 � �
������ ���������# � ��
#�
 �=��	� ����� �� ��������� - �	 ��
� ��)���
�� 
����7� � ��
#�
 ���������� ����� �� -&53

G�����# �~� �.� )� 
 �~
�
.	)���

u��
�
�

 - 
 �� �


0+�� 
 0+
�
,�
�� � ,3�

��

��)���� )3��� �





"

f



"

f
+ �.� � .3�� �~�

�
.�	)���

�
�~3�

�
.3�	)3���

�
 .� .3�


 0+S
�
)���� )

3�
�� 	�

�
u��

���3�
u ��3�

�
�

.�;/

������	 ����� ��,	 �+"����� 	������� %�
 � #���� �=��	� ����������
�
)���� )

3�
��

�
&54

F�	 �+"����� ������� %
�� ����	��# �
��� #���� ���	 ���������� �	

0% S
�� 
 0

�
&
�
#S��

�
� $S��

�

 &

�
(�)��� � (3�)3���

�
� *

�
)���� )

3�
��

�
�0+��


 0% S
�
)���� )

3�
�� 	 (

�� ��
u��

�� (3���3�
u ��3�

�
�

.�H/

��
 ��������� �����������
  ��)� ��� %����!��# �		��"�����

�������
�� * '��� 
��	��� ��
�
)���� )

3�
��

�
� �� 0% S ��� �� � ��
����� �������

��� ����� ������������ ����
�����
�� ��������!

 % ����� �� ������	 � �
������
 �� ����	�	
�
)���� )

3�
��

�
�� ��+���7� ����

	��*��� �� ���� ��� �
)���� )

3�
��

�
� �� .�3/

D���
 �		��"���� C
 ���	 �	 � ������� "
�#
�����# "
����� 	���	%���# ���(
	�
���� 5����6������ !��� O���(���)�
 ���������	

!0% S
���!)

�
�� � �� )��� � �� �� )���!0% S

���!)
�
�� 
 �� - 
 �� ��

53Zkloh wkh rffxsdwlrq ri fulph lv d ulvn| rqh/ wkh xqfhuwdlqw| lq wklv prgho frphv
wkurxjk wkh frqylfwlrq ohyho exw qrw lqfrph1 Lq hyhu| |hdu ehwzhhq 4<;804<<5/ ohvv wkdq
iruw| shufhqw ri uhsruwhg vwrohq surshuw| lq wkh X1V1 zdv uhfryhuhg +Ihghudo Exuhdx ri
Lqyhvwljdwlrq ^93/ 4<;80<5 Lvvxhv`,1 Gxh wr xqghuuhsruwlqj ri fulph/ wkh shufhqwdjh dfwxdoo|
uhfryhuhg lv olnho| frqvlghudeo| vpdoohu1

54Ghshqglqj rq wkh sduwlfxodu fkrlfh ri i] +�,/ wkh frqylfwlrq ohyho/ ]c
lm / pd| ru pd| qrw

eh erxqghg e| wkh r�hqvh ohyho/ �mlm 1 Rqh mxvwl�fdwlrq iru wkh devhqfh ri vxfk d erxqg lv
wkdw lw lv srvvleoh iru fulplqdov wr eh frqylfwhg ri r�hqvhv pruh vhulrxv wkdq wkrvh dfwxdoo|
frpplwwhg1
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55Vlqfh hyhu| krxvhkrog kdv wkh vdph qxpehu ri |rxwkv/ wkh sursruwlrq ri |rxwkv lq d
frppxqlw| fkrrvlqj fulph lv lghqwlfdo zlwk wkh sursruwlrq ri krxvhkrogv lq d frppxqlw|
zkrvh |rxwkv fkrrvh fulph1

56Doo uhpdlqlqj hqgrjhqrxv yduldeohv fdq eh zulwwhq dv ixqfwlrqv ri */ �/ dqg/ lpsolflwo|/
wkh h{rjhqrxv phwursrolwdq duhd fkdudfwhulvwlfv +h1j1/ judqwv/ wkh glvwulexwlrq ri +|>  > d,/
wkh krxvlqj vxsso| ixqfwlrqv/ hwf1,1
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57Wkh S0HH frqfhsw khuh lv dqdorjrxv wr wkdw xvhg lq Ihuqdqgh} dqg Urjhuvrq ^56` zkr
dvvxph krxvhkrogv pryh rqfh dqg iru doo dqg wkhq yrwh1 Lq Hssoh dqg Urphu ^4<`/ yrwhuv
dqwlflsdwh krxvhkrog prelolw| exw ljqruh wkh dgmxvwphqwv ri hfrqrplf djjuhjdwhv rxwvlgh
wkh krph frppxqlw|1
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58Lqghhg/ wkh fulph udwh lwvhoi frxog dovr eh idoolqj gxh wr wkh lpsdfw ri hgxfdwlrqdo
txdolw| rq wkh fulph sduwlflsdwlrq udwh1

59Wkh ehkdylru ri wkhvh fxuyhv grhv ri frxuvh ghshqg rq wkh ohyho ri hgxfdwlrq dqg
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65Wklv hqvxuhv wkdw p| uhvxowv duh qrw gulyhq e| vxexuedq fulplqdov suh|lqj rq wkh
fhqwudo flw|1

66Wkh sulqflsdo txdqwlwdwlyh uhvxowv duh qrw vhqvlwlyh wr wkh fkrlfh ri �� @ 4 ru $ @ 51
Uhvxowv duh dydlodeoh iurp ph rq uhtxhvw1
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 �����

3����� 2 ����
����
Hgxfdwlrq= �SS. 
 �r�K. 
 ������

Odz Hqirufhphqw= �SSu 
 �r�Ku 
 ������

����
�� 4����!
Odqg Idfwruv= �SS 
 ������� �r�K 
 ������
Sulfh Hodvw1 ri Krxvlqj Vxsso|= 8 
 ���

+-��� ��
�
�

� �
SS

 �� �

r�K

 ������

�
�� ��
'1�

Hodvw1 ri Vxevw1 e2z �dqg �Sdup= : 
 �
Hodvw1 ri Vxevw1 e2z � dqg �Sdup= < 
 ������
Hodvw1 ri Vxevw1 e2z � dqg �Sdup= = 
 �����

Krxvlqj dqg Sxe1 Vdihw| Vkduh Sdupv=

; 
 �������  
 ������

����� ��
'1�
Frvw ri Hgxfdwlqj= ' 
 �����
Frvw shu Orfdo R�hqvh= ? 
 �

Frvw shu H{sruwhg R�hqvh= ?W 
 �

&
	������

�

 ��5
	�
�� ���

Vfdoh Sdudphwhu� Cf 
 ������

Hodvw1 ri Frqy1 Udwh z1u1w1 �u� C� 
 �����
Hodvw1 ri Frqy1 Udwh z1u1w1 �� C2 
 �������

4��	�
�� �
�  ��5�� 7 
 �������
&�
'�

Vfdoh Sdudphwhu� 9f 
 ������
Hodvw1 ri Iudfwlrq Vwrohq z1u1w1 �� 9� 
 �����

+���
��� '��� +��	�
Vfdoh Sdudphwhu� >f 
 �������

Hodvw1 ri Hduqlqjv z1u1w1 �� >� 
 ������

����� �� ��
�����
	

�1



���
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Udwlr ri FF wr PHW Odqg Duhd ��SS� �&A33C �&A33C
\rxwkv shu krxvhkrog ��� �&;3C �&;3C
Lqfrph shu krxvhkrog �	 � A0&3�; A0&3�1
Phgldq krxvhkrog Lqfrph A�&3H� A�&3H�
�@(( ��� �� �� # ��� ��� �&C �&C
Hodvwlflw| ri \rxwk Hduqlqj Srwhqwldo1 z1u1w1 � �>�� �&�0�� �&�0��
Sulfh Hodvwlflw| ri Krxvlqj Vxsso| �8� �&1 �&1
Sulfh Hodvwlflw| ri Krxvlqj Ghpdqg (�&H (�&H
Udwlr ri � H{s1 wr ��� �� H{s1 �&�1 �&�1
Phw Jry*w Vkduh ri Hgxfdwlrq Uhy1 �&1A� �&1�0
Phw Jry*w Vkduh ri Odz Hqi1 H{s1 �&�H; �&�HC
Hodvwlflw| ri B z1u1w1 Odz Hqi1 H{s1 �C�� �&A�1 �&A�1
Hodvwlflw| ri Iudfwlrq Vwrohq z1u1w1 Fulph Udwh �9�� �&�01 �&�01
Uhwxuq shu Fulph �&��A �&���
Fulphv shu Fulplqdo ��&0C ��

����� A� 8��
�"������ ���
����
�	���	 8������ �� �������
) 95�����
���
+Prqhwdu| Iljxuhv lq wkrxvdqgv ri 4<<3 grooduv1,

���
� ����
FF Lqfrph shu krxvhkrog �	 SS� AA&0�; AA&0C3
VXE Lqfrph shu krxvhkrog

�
	 r�K

�
CA&0�� CA&31;

FF Phgldq krxvhkrog Lqfrph �1&0CH �;&�1�
VXE Phgldq krxvhkrog Lqfrph A1&C�� A;&�A3
FF Hgxfdwlrq H{s1 shu Sxslo ��SS� C&��1 C&�A�
VXE Hgxfdwlrq H{s1 shu Sxslo

�
�r�K

�
C&11; C&1;0

FF Odz Hqi1 H{s1 shu krxvhkrog ��SS
u � �&C�C �&C�;

VXE Odz Hqi1 H{s1 shu krxvhkrog
�
�r�K
u

�
�&�;H �&�;0

FF Frqylfwlrq Udwh �BSS� �&�A11 �&�A1A
VXE Frqylfwlrq Udwh

�
Br�K

�
�&�C�3 �&�C�H

FF Fulphv shu krxvhkrog ��SS� �&��3 �&���
VXE Fulphv shu krxvhkrog

�
�r�K

�
�&��� �&���

����� C� G���� ���
����
�	���	 8������ �� �������
) 95�����
���
+Prqhwdu| Iljxuhv lq wkrxvdqgv ri 4<<3 grooduv1,

�;
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(638.9543,
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(1017.3868,
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� 1� �������
) ��������(9������� 95�����
��� .Frppxqlw| Srvvlelolwlhv
Vhw @ Vkdghg Uhjlrq> Frppxqlw| Srvvlelolwlhv Iurqwlhu @ Vrolg Olqh/ Lqgl�huhqfh

Fxuyh ri Phgldq Yrwhu @ Gdvkhg Olqh/

�=��	�	 �� ����
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67Jodhvhu dqg Vdfhugrwh ^5<` dujxh wkdw d vl}hdeoh frpsrqhqw ri wkh xuedq fulph suh0
plxp lv gxh wr flwlhv dwwudfwlqj fulph surqh lqglylgxdov1 P| dqdo|vlv surylghv rqh h{sod0
qdwlrq iru wklv skhqrphqrq edvhg rq Wlherxw vruwlqj ri krxvhkrogv1
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68Wkh lpsruwdqfh ri wklv frqjhvwlrq h�hfw lv hpskdvl}hg lq Hkuolfk ^46`/ Iuhhpdq hw do1
^58`/ dqg Qhzorq ^74`1

69Judqwv shu phwursrolwdq krxvhkrog duh �ff+�ffH . �ffO , . �vxe+�vxeH . �vxeO ,1
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  47$
$ ++ �%++ $ ++ �%++

3����� 41994; 41<35; 41<355 41994; 41994; 41994;

��. +wr Hgxf1, 418:5: 418:5: 418:5: 418:5: 418:5: 418:5:

��u +wr O 1H 1, 313;<4 316634 3165<8 313;<4 313;<4 313;<4

����� &�-� �
5� 417<<3 418367 416474 41:44: 41:379 41:3;7


�� �
��

�

+wr Hgxf1, 414;73 414;:7 415649 418666 4185:3 41865;

���
�� � �
��

�

+wr O 1H 1, 316484 316493 313;58 314:;6 314::9 314:89

3�51�� +-�� 61493; 617395 615496 616:68 616997 616:35

��
. +rq Hgxf1, 51:89: 51:934 51;376 614393 613<<: 614388

��
u +rq O 1H 1, 317375 319794 317453 3159:7 31599: 31597:

� +Lqfrph Wd{ Udwh, 31374: 313776 313776 31374: 313776 313776

/6e_ +p hgldq yrwhu, 8;1553 8;1688 8;16;3 ;41733 ;41889 ;418;8

� � +S urshuw| Wd{ Udwh, 316749 316749 315;;3 315:8< 315:8< 315:9;


�
+ or fdo vs hqglqj frps1, 31:;<; 31:;<; 31<6:5 31;<8; 31;<8; 31;<:5

	 �
+Lqfrph s hu krxvhkrog, 661<39 661<98 661<:9 761<33 761<7< 761<8;

�� +Vkduh r i P hw1 krxvhkrogv, 3173<9 317483 317493 318<37 318;83 318;73


�� +Qhw Krxvlqj Sulfh, 51:::6 51;3:3 51;:<9 615<:7 6159;6 615963


�
+Krxvlqj shu krxvhkrog, 418;34 4189;3 418;77 41;;45 41;<34 41;<4:


��

�

+S urs1 Wd{ Edvh, 716;;9 717348 718955 915364 914::7 914:5;

��
+Shu Sxslo Hgxf1 H{s1, 715484 7153<6 715;85 718894 718797 71887;

Dyhudjh \rxwk Delolw| 318387 31838< 318389 416765 416839 416855

\rxwk Hduqlqj Srwhqwld o 4<1;9< 4<1;;6 4<1<6; 8618<: 861;9; 861<87

(� +Uhwxuq shu R� hqvh, 31;468 413;9< 31;5<; 41;3;8 41;467 41;396

B� +Frqylfwlrq Udwh, 313688 3137;7 313693 31375; 31375; 313759

�� +Fulp lqdov 2 \rxwk, 31376< 313746 313766 313366 313365 313365

)�SS +FF Fulp 1 R� 1 Door f 1, :159:6 8145:4 :14;9; 616553 617:77 61666:

)�r�K +VXE Fulp 1 R� 1 D oor f1, 313333 313333 313333 4714:35 471539: 4715;66

����
+Fulp hv 2 Phw1 krxvhkr og, 313;<6 313935 313;;8 3138<; 3138<4 3138<7

��
+F ulp hv s hu krxvhkr og, 3154;4 31477< 315459 314346 314344 31434:

����� 1�  �"��� �% ��� �'�- �
�#
��
+Qrwhv= Froxpqv cE* duh wkh ehqfkpdun ydoxhv> Froxpqv cHH* duh wkh hfrqrplf

htxloleulxp ydoxhv pdlqwdlqlqj wkh ehqfkpdun orfdo sxeolf srolflhv> Froxpqv

cS0HH* duh wkh srolwlfr0hfrqrplf htxloleulxp ydoxhv> Doo prqhwdu| Iljxuhv duh

phdvxuhg lq wkrxvdqgv ri 4<<3 Grooduv1,
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6:Gh�qlqj &m dv |rxwkv shu m krxvhkrog/ wkh qxpehu ri |rxwkv shu phwursrolwdq krxvh0
krog lv &phw @ �ff&ff . �vxe&vxe1 Vlqfh hyhu| krxvhkrog kdv & |rxwkv/ &phw @ &ff @
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79Wklv lv edvhg rq wkh Qdwlrqdo Fulplqdo Ylfwlpl}dwlrq Vxuyh|*v +QFYV, gh�qlwlrqv ri
fulphv ri wkhiw/ exujodu|/ krxvhkrog odufhq|/ prwru yhklfoh wkhiw/ dqg ureehu|1

7:Wklv lv edvhg rq wkh IEL*v gh�qlwlrqv ri exujodu|/ odufhq|/ prwru yhklfoh wkhiw/ dqg
ureehu|1 Erwk wkh QFYV dqg IEL gh�qh ureehu| dv d ylrohqw +dv rssrvhg wr surshuw|,
fulph1 L lqfoxgh lw xqghu wkh uxeulf ri csurshuw|0uhodwhg* fulphv1

7;Wklv fdofxodwlrq lv edvhg rq wkh fulph fdwhjrulhv ri exujodu|/ odufhq|/ vwrohq surs0
huw| +zklfk lqfoxghv vwrohq dxwrprelohv,/ dqg ureehu|1 L rplwwhg duuhvwv lqyroylqj glyhu0
vlrqv2uhihudoo vlqfh wkh glvsrvlwlrq ri vxfk fdvhv zdv qrw |hw ghwhuplqhg1 Zkhq fdofxodwlqj
frqylfwlrqv/ L lqfoxghg erwk duuhvwv uhvxowlqj lq jxlow| sohdv dqg wuldo frqylfwlrqv1
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7<Lqvwhdg ri dgmxvwlqj wkh IEL fulph udwhv iru xqghuuhsruwlqj/ L frxog kdyh vlpso| xvhg
wkh QFYV ylfwlpl}dwlrq udwhv dydlodeoh iru fhqwudo flwlhv dqg vxexuev1 L fkrvh qrw wr gr
wklv vlqfh wkh ylfwlpl}dwlrq udwhv duh edvhg rq zkhuh wkh ylfwlp uhvlghv/ qrw qhfhvvdulo|
zkhuh wkh fulph rffxuhg1

83Wklv zloo ryhuhvwlpdwh |rxwk fulph li |rxwkv duh pruh olnho| wr eh duuhvwhg wkdq dgxowv
dqg ylfh0yhuvd1 Gdwd frqvwudlqwv ohdyh ihz zrunlqj dowhuqdwlyhv/ hvshfldoo| jlyhq p| irfxv
rq surshuw|0uhodwhg fulphv1 Ri wkhvh/ rqo| lq wkh fdvh ri ureehu|/ zklfk lv whfkqlfdoo| d
ylrohqw fulph/ lv wkh ylfwlp olnho| wr revhuyh wkh r�hqghu1
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