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dv zhoo dv qrlv| fkdrwlf uhwxuqv vhulhv/ iru gl�huhqw qrlvh ohyhov/ lq DEV zlwk irxu wudghu
w|shv1 Doo uhwxuqv vhulhv kdyh forvh wr }hur dxwrfruuhodwlrqv dw doo odjv1 Wkh ehqfkpdun fdvh
ri suhglfwlrq e| wkh phdq 3 lv uhsuhvhqwhg e| wkh krul}rqwdo olqh dw wkh qrupdol}hg suhglfwlrq
huuru 41 Qhduhvw qhljkeru iruhfdvwlqj dssolhg wr wkh sxuho| ghwhuplqlvwlf fkdrwlf vhulhv ohdgv
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qrlvh wkxv txlfno| ghwhulrudwhv iruhfdvwlqj shuirupdqfh/ hyhq dw vpdoo odjv1
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it|�4@|i_ @ B�+�OE�c�� 4L_i* Lu |�i uLh4

-| ' S� n B|c B| � �Efc j2| � Ee.�

j2| ' S2 n 4�B
2

|3� n 42j
2

|3� EeH�

L? ML|� hi|�h?t tih�it� A�i it|�4@|i_ T@h@4i|iht @hi 4� ' f�fSH @?_ 42 ' f�b2bc ��|�
4� n 42 ' f�bb.c uLh 5:� Dff hi|�h?t @?_ 4� ' f�f.� @?_ 42 ' f�b�ec ��|� 4� n 42 '
f�bHDc uLh |�i ��5 hi|�h?t� A�i |��h_ T@?i* �? �}�hi D t�L�t |�@| |�i @�|LULhhi*@|�L?t Lu
|�i hi|�h?tc t^�@hi_ hi|�h?t @?_ |�i @MtL*�|i hi|�h?t Lu |�i ��5�4L_i* tih�it @hi �ih)
t�4�*@h |L |�Lti Lu 5:� Dffc ��|� E@*4Lt|� ?L t�}?��U@?| @�|LULhhi*@|�L?t Lu hi|�h?t @?_
t*L�*) _iU@)�?} @�|LULhhi*@|�L?t Lu t^�@hi_ @?_ @MtL*�|i hi|�h?t� �*|�L�}� |�i ��5�
t)t|i4 UL?t�_ihi_ �ihi �t @ ?L?*�?i@h _)?@4�U t)t|i4 ��|� L?*) e *@}tc �| i ��M�|t *L?}
4i4Lh) ��|� *L?} h@?}i @�|LULhhi*@|�L?t� A�i ML||L4 T@?i* t�L�t @ tU@*�?} *@� Lu |�i
uLh4

4� '
&

�k
Eeb�

53Sdudphwhuv duh= u @ 3=34/ �| @ 6/ s� @ 633/ y @ 4/ j @ 4/ � @ 8/ � @ 83/ �w � 3 dqg �w qrupdoo|
glvwulexwhg zlwk �5� @ 441

54E| uhsodflqj rxu LLG glylghqg surfhvv e| d qrq0vwdwlrqdu| glylghqg surfhvv/ h1j1 e| d jhrphwulf
udqgrp zdon/ sulfhv lq wkh DEV zloo dovr udslgo| lqfuhdvh/ vlplodu wr wkh V)S 833 vhulhv1 Zh lqwhqg
wr vwxg| vxfk qrq0vwdwlrqdu| DEV lq ixwxuh zrun1

55Wkh uhwxuqv iru wkhvh gd|v zhuh derxw �3=53/ .3=38 dqg .3=3<1 Lq sduwlfxodu/ wkh fudvk d�hfwv
wkh dxwrfruuhodwlrqv ri vtxduhg uhwxuqv/ zklfk gurs wr vpdoo ydoxhv ri 3=36 ru ohvv iru doo odjv n � 43
zkhq wkh fudvk lv lqfoxghg1

2�



0

400

800

1200

1600

2000 4000 6000 8000 10000

SP500

0

100

200

300

400

500

600

2000 4000 6000 8000 10000

P

-0.10

-0.08

-0.06

-0.04

-0.02

0.00

0.02

0.04

0.06

2000 4000 6000 8000 10000

RETURN
-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

2000 4000 6000 8000 10000

RETURN

-0.05

0.00

0.05

0.10

0.15

0.20

10 20 30 40 50 60 70 80 90 100

ABSRETURN
RETURN

SQRETURN
-0.05

0.00

0.05

0.10

0.15

0.20

10 20 30 40 50 60 70 80 90 100

ABSRETURN
RETURN

SQRETURN

0.00

0.05

0.10

0.15

0.20

0.25

10 20 30 40 50 60 70 80 90 100

FITABSRETURN ABSRETURN
0.00

0.05

0.10

0.15

0.20

0.25

10 20 30 40 50 60 70 80 90 100

FITABSRETURN ABSRETURN

6�}�hi DG V)S 833 gdwd +7 ohiw sdqhov, frpsduhg wr DEV gdwd +7 uljkw sdqho,1 Sulfhv +wrs
sdqho,/ uhwxuqv +vhfrqg sdqho, gh�qhg dv uhodwlyh sulfh fkdqjhv/ DFI*v ri uhwxuqv/ vtxduhg
uhwxuqv dqg devroxwh uhwxuqv +wklug sdqhov, dqg DFI*v ri devroxwh uhwxuqv zlwk �wwhg vfdolqj
odzv +erwwrp sdqhov,1

22



�||i_ |L |�i @�|LULhhi*@|�L?t Lu @MtL*�|i hi|�h?tc uLh *@}t D � � � �ff� A�i it|�4@|i_
tU@*�?} i TL?i?|t @hi f��H uLh 5:� Dff @?_ f��. uLh |�i ��5( tii �@?|i}?@ @?_ 5|@?*i)
E2fff� uLh @ t�h�i) L? |�i hL*i Lu tU@*�?} *@�t �? �?@?U�@* |�4i tih�it� ��h t�4T*i ��5
|��t i ��M�|t @ ?�4Mih Lu �4TLh|@?| t|)*�3i_ u@U|t Lu ef )i@ht Lu 5:� Dff hi|�h?t _@|@�

D �tti| Th�U�?} i Tih�4i?|t

��U� UL4T�|@|�L?@* @?_ |�iLhi|�U@* �Lh! L? i TiU|@|�L? uLh4@|�L? �? �i|ihL}i?iL�t
@}i?| t)t|i4t �@t Mii? _L?i �? |�i T@t| _iU@_ic M�| �| �t �@h_ |L |it| |�i �i|ihL�
}i?iL�t i TiU|@|�L?t �)TL|�it�t i4T�h�U@**) @?_ |L �?uih |�i i TiU|@|�L?t �)TL|�it�t
uhL4 iUL?L4�U Lh �?@?U�@* _@|@� 5�h�i) _@|@ hiti@hU�c @t uLh i @4T*i �? 5��**ih E�bHb�
L? t|LU! 4@h!i| i TiU|@|�L?tc )�i*_t �tiu�* �?t�}�| L? i TiU|@|�L? uLh4@|�L? M�| @*tL
�@t �|t *�4�|@|�L?tc uLh i @4T*i MiU@�ti Lu U�@?}�?} �?_ih*)�?} iUL?L4�U u�?_@4i?�
|@*t� �L?|hL**i_ *@MLh@|Lh) i Tih�4i?|t tii4 |L Mi �i** t��|i_ |L �?�it|�}@|i i TiU�
|@|�L? uLh4@|�L? @?_ uLhiU@t|�?} Mi�@��Lh �? T@h|�U�*@h t�|�@|�L?t� �t ?L|i_ i�}� M)
5�?_ih E�bbD�c �| �t hi4@h!@M*i |�@|c _itT�|i @? i T*Lt�L? Lu �?|ihit| �? i Tih�4i?�
|@* iUL?L4�Utc hi*@|��i*) ui� UL?|h�M�|�L?t �@�i uLU�ti_ L? i TiU|@|�L? uLh4@|�L? @?_
*i@h?�?} �? _)?@4�U i Tih�4i?|@* 4@h!i|t ��|� i TiU|@|�L?t uii_M@U!� �? i UiT|�L?
�t |�i �i** !?L�? �M�MM*i i Tih�4i?|< M) 54�|�c 5�U�@?i! @?_ `�**�@4t E�bHH� �? @?
i Tih�4i?|@* @tti| 4@h!i|� A��t t|�_) U@? ?L| Mi ��i�i_ �L�i�ih @t T�hi i Tih�4i?�
|@* |it|�?} Lu |�i i TiU|@|�L?t �)TL|�it�tc i�ih)|��?} i*ti Mi�?} �i*_ UL?t|@?|c MiU@�ti
_)?@4�U 4@h!i| i^��*�Mh��4 �t @giU|i_ ?L| L?*) M) i TiU|@|�L?t uii_M@U! M�| @*tL M)
L|�ih |)Tit Lu ��4@? Mi�@��Lhc t�U� @t |h@_�?} Mi�@��Lh�

W? @ tih�it Lu |�hii T@Tihtc OL44it i| @*� E�bbb@cM� @?_ 5L??i4@?t i| @*� E�bbb�c
�L�?|*) ��|� 4) UL**i@}�it uhL4 �i�#,6c �i �@�i t|@h|i_ |L |it| ��@| �t Tih�@Tt
|�i t�4T*it| _)?@4�U i TiU|@|�L?t uii_M@U! t)t|i4c |�i ULM�iM ��L} U)U*i< 4L_i*c �?
|�i �+,,# i Tih�4i?|@* *@MLh@|Lh) @| |�i N?��iht�|) Lu �4t|ih_@4� � UL?�i?�i?|
ui@|�hi Lu |�i ULM�iM 4L_i* �t |�@| �| �@t @ �?�^�i h@|�L?@* i TiU|@|�L?t i^��*�Mh��4c
?@4i*) |�i t|i@_) t|@|i Th�Ui @| ���U� _i4@?_ @?_ t�TT*) �?|ihtiU|� �@h!i| i^��*�M�
h��4 i^�@|�L?t �ihi UL?|hL**i_ @?_ � i_ _�h�?} |�i i Tih�4i?| E@*|�L�}� |�i) �ihi
t�M�iU| |L �?i TiU|i_ i L}i?L�t t�LU!t @?_%Lh ?L�ti�� 5�M�iU|t �ihi @t!i_ |L Thi_�U|
Th�Uit @?_ |�i�h i@h?�?}t �ihi �?�ihti*) hi*@|i_ |L |�i�h ^�@_h@|�U uLhiU@t|�?} ihhLht�
�h�Ui hi@*�3@|�L?t L?*) _iTi?_ �TL? t�M�iU|t< Th�Ui i TiU|@|�L?t� #i4@?_ @?_ t�TT*)
�ihi U�Lti? t�U� |�@| �?_ih ?@��i i TiU|@|�L?t |�i +, t|i@_) t|@|i �t *LU@**) �?t|@M*i
@?_ Th�Uit _��ih}i @�@) uhL4 |�i +, t|i@_) t|@|i @?_ UL?�ih}i |L @ 2�U)U*ic ��|� �t)t�
|i4@|�U< uLhiU@t|�?} ihhLht� �? �4TLh|@?| 4L|��@|�L? �@t ��i|�ih �?_���_�@*t �? |�i
i Tih�4i?| �L�*_ Mi @M*i |L *i@h? uhL4 |�i�h uLhiU@t|�?} ihhLht @?_ ULLh_�?@|i L? |�i
+, t|i@_) t|@|i� 6Lh |�i ULM�iM i Tih�4i?|tc |�i 4@�? UL?U*�t�L?t U@? Mi t�44@h�3i_
@t uL**L�tG

�� W? 4Lt| i Tih�4i?|@* |hi@|4i?|t hi@*�3i_ 4@h!i| Th�Uit UL?�ih}i |L +, �? |�i
4i@?c |�@| �tc |�i ?�** �)TL|�it�t |�@| |�i t@4T*i 4i@? Lu hi@*�3i_ 4@h!i| Th�Uit
i^�@*t |�i +, t|i@_) t|@|i Th�Ui U@? ?L| Mi hi�iU|i_(

2� W? @** i Tih�4i?|@* |hi@|4i?|t hi@*�3i_ 4@h!i| Th�Uit i ��M�| t�}?��U@?| i Uitt

2�



0

20

40

60

80

100

5 10 15 20 25 30 35 40 45 50

Realized Price

0

20

40

60

80

100

5 10 15 20 25 30 35 40 45 50

Realized Price

20

30

40

50

60

5 10 15 20 25 30 35 40 45 50

Realized Price
expected price 1
expected price 2

expected price 3
expected price 4
expected price 5

expected price 6 0

20

40

60

80

100

5 10 15 20 25 30 35 40 45 50

Realized Price
expected price 1
expected price 2

expected price 3
expected price 4
expected price 5

expected price 6

6�}�hi SG Dvvhw sulflqj h{shulphqwv1 D vwdeoh pdunhw +wrs ohiw sdqho, dqg d pdunhw zlwk
exeeohv +wrs uljkw sdqho,1 Lqglylgxdo h{shfwdwlrqv duh lqfoxghg lq orzhu sdqhov1

�L*@|�*�|)c |�@| �tc |�i ?�** �)TL|�it�t |�@| |�i t@4T*i �@h�@?Ui Lu hi@*�3i_ 4@h!i|
Th�Uit �t t4@**ih |�@? Lh i^�@* |L |�i +,��@h�@?Ui �t t|hL?}*) hi�iU|i_(

�� +i@*�3i_ 4@h!i| Th�Uit @hi |)T�U@**) �hhi}�*@h @?_ i ��M�| �@h_*) @?) *�?i@h Thi�
_�U|@M�*�|)c t�?Ui t@4T*i @�|LULhhi*@|�L?t @hi |)T�U@**) �?t�}?��U@?|�

A�i E�?t|@M*i� i Tih�4i?|@* ULM�iM iUL?L4) |��t tii4t |L Mi UL?t�t|i?| ��|� �i|�
ihL}i?iL�t ML�?_i_*) h@|�L?@* @}i?|tc ��|� _��iht�|) Lu ML�?_i_*) h@|�L?@* uLhiU@t|�?}
h�*it Uhi@|�?} i Uitt Th�Ui �L*@|�*�|) @hL�?_ |�i +, 4i@?�

6�}�hi S t�L�t |�i L�|UL4i Lu tL4i �ht| @tti| Th�U�?} i Tih�4i?|t ��|� i TiU|@|�L?t
uii_M@U!c uhL4 OL44itc 5L??i4@?tc A��?t|h@ @?_ �@? _i Vi*_i? E2fff��2� �@h|�U�T@?|t
�ihi @t!i_ |L Thi_�U| |�i Th�Ui Rc f � R � �ff Lu @ h�t!) @tti| @?_ i@h?�?}t �ihi �?�
�ihti*) hi*@|i_ |L uLhiU@t|�?} @UU�h@U)c Lh i^���@*i?|*) |L h�t! @_��t|i_ ThL�|t� +iU@**
|�@| |�i @tti| Th�U�?} 4L_i* �@t +, �M�MM*i tL*�|�L?t< }hL��?} @| |�i h�t! uhii h@|i
Lu hi|�h? � n o� A�iti M�MM*i tL*�|�L?t @hi TihuiU| uLhit�}�| tL*�|�L?tc ��ihi uLhiU@t|�
�?} ihhLht @hi 3ihL ELh i^�@* |L |�i ?L�ti |ih4�� Wu T@h|�U�T@?|t �? |�i i Tih�4i?|t @hi
4L|��@|i_ M) 4�?�4�3�?} uLhiU@t|�?} ihhLhtc ML|� |�iti M�MM*i tL*�|�L?t @?_ |�i u�?�
_@4i?|@* tL*�|�L? RW @hi i^�@**) @||h@U|��i� AL @�L�_ |�i i �t|i?Ui Lu @? �?ML�?_i_
M�MM*i tL*�|�L?c �i �?|hL_�Ui_ @ t|@M�*�3�?} u�?_@4i?|@* |)Ti 8 hLML| |h@_ih �? |�i
i Tih�4i?|@* ti|�T� A�i u�?_@4i?|@* |)Ti 8 @*�@)t i TiU|t |�i u�?_@4i?|@* Th�Ui |L

56L zrxog olnh wr wkdqn Khqn ydq gh Yhoghq iru surylglqj wkhvh �jxuhv1

2e



Thi�@�*c ��i� .8|ER|n�� ' RW� W? |�i @tti| Th�U�?} i Tih�4i?|t |�i E�?!?L�?� 4@h!i|
i^��*�Mh��4 �t }��i? M)

E� n o�R| '
M[

�'�

?�|.�|ER|n�� n ?8|R
W n 7+ n "|c EDf�

��ihi ?�|c � � � � M @hi |�i �i�}�|t ELh uh@U|�L?t� Lu |�i T@h|�U�T@?|t �TL? hi@*�3i_
4@h!i| i^��*�Mh��4 Th�Uit @?_ ?8| �t |�i �i�}�| ELh uh@U|�L?� Lu |�i u�?_@4i?|@* hLML|
|h@_iht �? |�i 4@h!i|� W? L�h i Tih�4i?|@* ti|�TM ' S @?_ |�i �i�}�|t ?�|c � � � � M
Lu |�i T@h|�U�T@?|t ��** _iUhi@ti ��i? Th�Uit 4L�i @�@) uhL4 |�i u�?_@4i?|@* Th�Ui
RW� �Lhi ThiU�ti*)c |�iti �i�}�| ��** Mi }��i? M)

?�| '
e%RE�kmR|3� � RWm�

M
c � � � � Mc k ' f�ffD ED��

@?_ |�i �i�}�| Lu |�i u�?_@4i?|@*�t|t M)

?8| ' ��
M[

�'�

?�|� ED2�

Oi?Uic ��i? Th�Uit 4L�i @�@) uhL4 |�i u�?_@4i?|@* RWc |�i �i�}�|t ?�|c � � � �
Mc Lu |�i T@h|�U�T@?|t �TL? hi@*�3i_ 4@h!i| i^��*�Mh��4 Th�Ui R| _iUhi@ti @?_ |�i
�i�}�| ?8| Lu |�i u�?_@4i?|@* |)Ti �?Uhi@tit� A�i u�?_@4i?|@* hLML| |h@_ih �? L�h
i Tih�4i?|@* ti|�T |��t t|@M�*�3it TLtt�M*i M�MM*i tL*�|�L?t� �L|�Ui |�@| @** �i�}�|t
?�| Lu |�i T@h|�U�T@?|t @hi i^�@*c @?_ U*Lti |L �*M @t *L?} @t hi@*�3i_ 4@h!i| Th�Uit @hi
U*Lti |L |�i u�?_@4i?|@* Th�Ui� W? |�i i Tih�4i?|tc 4i@? _���_i?_ 7+ ' � @?_ |�i h�t!
uhii h@|i Lu hi|�h? o ' f�fD �ihi UL44L? !?L�*i_}i� �** T@h|�U�T@?|t |��t �ihi @M*i |L
UL4T�|i |�i u�?_@4i?|@* Th�Ui RW ' 7+*o ' Sf� A�i ?L�ti "| �@t ?Lh4@**) _�t|h�M�|i_
��|� t|@?_@h_ _i��@|�L? j" ' f�Dc tL |�@| �? @ TihuiU|*) h@|�L?@* �Lh*_ Th�Uit �L�*_
��U|�@|i Mi|�ii? Db @?_ S� 4Lt| Lu |�i |�4i�

W? |�i �ht| i Tih�4i?| E�}�hi Sc |LT *iu|� |�i 4@h!i| �t t|@M*i @?_ UL?�ih}it |L @ �@*�i
U*Lti |L |�i +, u�?_@4i?|@*� A�i hi@*�3i_ 4@h!i| Th�Ui �t �L�i�ih @*�@)t Mi*L� |�i
+, u�?_@4i?|@*c tL |�@| |�i 4@h!i| �t �? u@U| �?_ih�@*�i_� W? |�i tiUL?_ i Tih�4i?|
E�}�hi Sc |LT h�}�|� T@h|�U�T@?|t ULLh_�?@|i L? @ tTiU�*@|��i M�MM*i tL*�|�L?� A�i �ht|
tTiU�*@|��i M�MM*i *@t|t �� Tih�L_tc M�| hi�ihtit @?_ MiUL4it @ t|@M*i LtU�**@|�L? _�i
|L |�i Thiti?Ui Lu |�i u�?_@4i?|@* hLML| |h@_ih� A�i �ht| 4@ �4�4 LUU�ht @u|ih ��
|�4i Tih�L_t( |�ihi@u|ih @ t|@M*i LtU�**@|�L? @h�titc ��|� *LU@* 4@ �4@ @| Tih�L_t 2�c 2bc
�D @?_ e�� A�i ML||L4 T@?i*t t�L� |�i hi@*�3i_ 4@h!i| Th�Ui @t �i** @t |�i �?_���_�@*
uLhiU@t|t M) @** S T@h|�U�T@?|t �? |�i i Tih�4i?|t� W? |�i t|@M*i U@ti EML||L4 *iu|�
T@h|�U�T@?|t ^��U!*) ULLh_�?@|i L? @ Th�Ui Mi*L� M�| u@�h*) U*Lti |L |�i u�?_@4i?|@*
Th�Ui RW ' Sf� W? |�i �?t|@M*i U@tic @** T@h|�U�T@?|t ^��U!*) ULLh_�?@|i L? @ tTiU�*@|��i
M�MM*i� OL�i�ihc @t |�4i }Lit L?c |�i ULLh_�?@|�L? MiUL4it �i@!ihc @?_ |�i M�MM*i
tii4t |L t|@M�*�3i�

W| t�L�*_ Mi ?L|i_ |�@| |�i u�?_@4i?|@* Th�Ui �? |�iti i Tih�4i?|t �t UL?t|@?| @?_
|��t @t t�4T*i @t TLtt�M*i� ,�i? �? |��t t�4T*it| ti||�?}c E|i4TLh@h)� M�MM*it @h�ti M�|
|�i) tii4 |L t|@M�*�3i |L�@h_ |�i i?_ Lu |�i i Tih�4i?|� W| �t ?L| U*i@h ��@| �L�*_
�@TTi? �u |�i u�?_@4i?|@* hLML| |h@_ih �L�*_ ?L| Mi Thiti?| �? |�i 4@h!i|� W? u�|�hi
i Tih�4i?|t �i @*tL �LTi |L uLU�t L? L|�ih UL?|hL**i_ u�?_@4i?|@*tc uLh i @4T*i @
UL?t|@?| u�?_@4i?|@* ��|� *@h}ih ?L�ti *i�i*t Lhc ��@| tii4t |L Mi hi*i�@?| |L hi@*
t|LU! 4@h!i|tc @ |�4i �@h)�?}c }hL��?} u�?_@4i?|@*�

2D



S 6�|�hi �ihtTiU|��i

Wt @ t�}?��U@?| T@h| Lu U�@?}it �? t|LU! Th�Uit _h��i? M) �ki)?it�@? @?�4@* tT�h�|t<q
6Lh 4@?) _iU@_it @*hi@_)c |��t ^�it|�L? �@t *i@_ |L �i@�) _iM@|it @4L?} iUL?L4�U
@U@_i4�Ut @t �i** @t �?@?U�@* Th@U|�|�L?iht� W? |�i i�L*�|�L?@h) @_@T|��i Mi*�iu t)t|i4t
_�tU�tti_ �ihic Th�Ui U�@?}it @hi i T*@�?i_ M) @ UL4M�?@|�L? Lu iUL?L4�U u�?_@4i?|@*t
@?_ �4@h!i| Tt)U�L*L})<� �i}@|��i iUL?L4�U �?i�t< Ei�}� L? �?�@|�L? Lh �?|ihit| h@|it�
4@) @U| @t @ |h�}}ih i�i?| uLh @ _iU*�?i �? t|LU! Th�Uitc ���U� 4@) MiUL4i hi�?uLhUi_
M) �?�it|Lht ti?|�4i?| @?_ i�L*�|�L?@h) uLhUit� �h�Ui 4L�i4i?|t @hi _h��i? M) @?
�?|ih@U|�L? Lu u�?_@4i?|@*�t4 @?_ U�@h|�t4c |�i |�L 4Lt| �4TLh|@?| |h@_�?} t|h@|i}�it
�? �?@?U�@* Th@U|�Ui� A�i ?L?*�?i@h i�L*�|�L?@h) ��5 }i?ih@|it @ ?�4Mih Lu �4TLh|@?|
t|)*�3i_ u@U|t LMtih�i_ �? 4@?) �?@?U�@* tih�itc t�U� @t �?Thi_�U|@M�*�|) Lu hi|�h?tc u@|
|@�*t @?_ t|hL?} �L*@|�*�|) U*�t|ih�?}�

wi| �t ?L� hi�iU| �TL? |�i ^�it|�L?t "��"� h@�ti_ @| |�i i?_ Lu |�i �?|hL_�U|�L?c
���U� �ihi Ui?|h@* |L |�i 56W �Lh!t�LT�

�@? tTiU�*@|Lht t�h���i i�L*�|�L?@h) UL4Ti|�|�L?q

6h�i_4@? E�bD�c T��.D� �@t @h}�i_ |�@| tTiU�*@|Lht ��** ?L| t�h���i i�L*�|�L?@h) UL4�
Ti|�|�L?G ��iLT*i ��L @h}�i |�@| tTiU�*@|�L? �t }i?ih@**) _it|@M�*�3�?} ti*_L4 hi@*�3i
|�@| |��t �t *@h}i*) i^���@*i?| |L t@)�?} |�@| tTiU�*@|Lht *Lti 4L?i)c t�?Ui tTiU�*@|�L?
U@? Mi _it|@M�*�3�?} �? }i?ih@* L?*) �u tTiU�*@|Lht L? |�i @�ih@}i ti** ��i? |�i U�hhi?U)
�t *L� �? Th�Ui @?_ M�) ��i? �| �t ��}�< di4T�@t�t @__i_o� ì �@�i tii? |�@| �? |�i
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^4` Dqghuvrq/ V1/ gh Sdopd/ D1 dqg Wklvvh/ M1/ +4<<6,/ Glvfuhwh fkrlfh wkhru| ri surgxfw gl�huhqwl0
dwlrq/ PLW Suhvv/ Fdpeulgjh1

^5` Duwkxu/ Z1E1/ +4<<8, Frpsoh{lw| lq hfrqrplf dqg �qdqfldo pdunhwv/ Frpsoh{lw| 4/ 530581

^6` Duwkxu/ Z1E1/ Kroodqg/ M1K1/ OhEdurq/ E1/ Sdophu/ U1 dqg Wd|oru/ S1/ +4<<:, Dvvhw sulflqj xqghu
hqgrjhqrxv h{shfwdwlrqv lq dq duwl�fldo vwrfn pdunhw/ lq Duwkxu/ Z1/ Odqh/ G1 dqg Gxuodxi/ V1/
+hgv1, Wkh hfrqrp| dv dq hyroylqj frpsoh{ v|vwhp LL/ Dgglvrq0Zhvoh|1

^7` Eddn/ V1M1 +4<<<,/ Whvwv iru erxqghg udwlrqdolw| zlwk d olqhdu g|qdplf prgho glvwruwhg e|
khwhurjhqhrxv h{shfwdwlrqv/ Mrxuqdo ri Hfrqrplf G|qdplfv dqg Frqwuro 56/ 484:048761

^8` Eurfn/ Z1D1/ +4<<6, Sdwkzd|v wr udqgrpqhvv lq wkh hfrqrp|= hphujhqw qrqolqhdulw| dqg fkdrv
lq hfrqrplfv dqg �qdqfh/ Hvwxglrv Hfrq�rplfrv ;/ 60881

^9` Eurfn/ Z1D1/ +4<<:,/ Dvvhw Sulfh Ehkdylru lq Frpsoh{ Hqylurqphqwv/ lq= Duwkxu/ Z1E1/ Gxuodxi/
V1Q1/ dqg Odqh/ G1D1/ hgv1/ Wkh Hfrqrp| dv dq Hyroylqj Frpsoh{ V|vwhp LL/ Dgglvrq0Zhvoh|/
Uhdglqj/ PD/ 6;8~7561

^:` Eurfn/ Z1D1/ dqg Krpphv/ F1K1/ +4<<:d, D udwlrqdo urxwh wr udqgrpqhvv/ Hfrqrphwulfd 98/
438<043<81

^;` Eurfn/ Z1D1/ dqg Krpphv/ F1K1/ +4<<:e, Prghov ri frpsoh{lw| lq hfrqrplfv dqg �qdqfh/ Lq=
Kh|/ F1 hw do1 +hgv1,/ V|vwhp G|qdplfv lq Hfrqrplf dqg Ilqdqfldo Prghov/ Fkdswhu 4/ Zloh|
Sxeo1/ ss1 60741

^<` Eurfn/ Z1D1/ dqg Krpphv/ F1K1/ +4<<;,/ Khwhurjhqhrxv eholhiv dqg urxwhv wr fkdrv lq d vlpsoh
dvvhw sulflqj prgho/ Mrxuqdo ri Hfrqrplf G|qdplfv dqg Frqwuro 55/ 4568045:71

^43` Eurfn/ Z1D1/ dqg Krpphv/ F1K1/ +4<<<,/ Udwlrqdo Dqlpdo Vslulwv/ Lq= Khulqjv/ S1M1M1/ Oddq/ ydq
ghu J1 dqg Wdopdq/ D1M1M1 hgv1/ Wkh Wkhru| ri Pdunhwv/ Qruwk0Kroodqg/ Dpvwhugdp/ 43<~46:1

^44` Eurfn/ Z1D1/ Kvlhk/ G1D1/ dqg OhEdurq/ E1/ +4<<4, Qrqolqhdu g|qdplfv/ fkdrv dqg lqvwdelolw|=
Vwdwlvwlfdo wkhru| dqg hfrqrplf hylghqfh/ PLW Suhvv1

^45` Eurfn/ Z1D1/ Odnrqlvkrn/ M1 dqg OhEdurq/ E1/ +4<<5, Vlpsoh whfkqlfdo wudglqj uxohv dqg wkh
vwrfkdvwlf surshuwlhv ri vwrfn uhwxuqv/ Mrxuqdo ri Ilqdqfh 7:/ 4:640971

^46` Eurfn/ Z1D1 dqg OhEdurq/ +4<<9,/ D vwuxfwxudo prgho iru vwrfn uhwxuq yrodwlolw| dqg wudglqj
yroxph/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv :;/ <704431

^47` Fkdydv/ M1S1/ +4<<9, Rq wkh hfrqrplf udwlrqdolw| ri pdunhw sduwlflsdqwv= wkh fdvh ri h{shfwdwlrqv
lq wkh X1V1 srun pdunhw/ Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Zlvfrqvlq1

^48` Fklduhood/ F1/ +4<<5,/ Wkh g|qdplfv ri vshfxodwlyh ehkdylrxu/ Dqqdov ri Rshudwlrqv Uhvhdufk
6:/ 43404561

^49` Fklduhood/ F1 dqg Kh/ W1 +5333,/ Khwhurjhqhrxv eholhiv/ ulvn dqg ohduqlqj lq d vlpsoh dvvhw sulflqj
prgho/ Frpsxwdwlrqdo Hfrqrplfv/ iruwkfrplqj1

^4:` Gdfrurjqd/ P1P1/ P�xoohu/ X1D1/ Mrvw/ F1/ Slfwhw/ R1Y1/ Rovhq/ U1E1 dqg Zdug/ M1U1/ +4<<8,/
Khwhurjhqhrxv uhdo0wlph wudglqj vwudwhjlhv lq wkh iruhljq h{fkdqjh pdunhw/ Hxurshdq Mrxuqdo ri

Ilqdqfh 4/ 6;607361

^4;` GhJudxzh/ S1/ GhZdfkwhu/ K1 dqg Hpeuhfkwv/ P1/ +4<<6, H{fkdqjh udwh wkhru|1 Fkdrwlf prghov
ri iruhljq h{fkdqjh pdunhwv/ Eodfnzhoo1

^4<` Gh Orqj/ M1E1/ Vkohlihu/ D1/ Vxpphuv/O1K1 dqg Zdogpdqq/ U1M1/ +4<<3, Qrlvh wudghu ulvn lq
�qdqfldo pdunhwv/ Mrxuqdo ri Srolwlfdo Hfrqrp| <;/ :360:6;1

^53` Hqjoh/ U1I1/ +4<;5,/ Dxwruhjuhvvlyh frqglwlrqdo khwhurvfhgdvwlflw| zlwk hvwlpdwhv ri wkh yduldqfh
ri Xqlwhg Nlqjgrp lq�dwlrq/ Hfrqrphwulfd 83/ <;:~433:1

^54` Idpd/ H1I1/ +4<:3, H�flhqw fdslwdo pdunhwv= d uhylhz ri wkhru| dqg hpslulfdo zrun/ Mrxuqdo ri
Ilqdqfh 58/ 6;607561
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^55` Iduphu/ M1G1/ +5333,/ Pdunhw irufh/ hfrorj|/ dqg hyroxwlrq/ Mrxuqdo ri Hfrqrplf Ehkdylrxu dqg
Rujdql}dwlrq/ iruwkfrplqj1

^56` Iudqnho/ M1D1 dqg Iurrw/ N1D1/ +4<;;, Fkduwlvwv/ Ixqgdphqwdolvwv dqg wkh Ghpdqg iru Grooduv/
Juhhn Hfrqrplf Uhylhz 43/ 7<~4351

^57` Iulhgpdq/ P1/ +4<86, Wkh fdvh ri �h{leoh h{fkdqjh udwhv/ Lq= Hvvd|v lq srvlwlyh hfrqrplfv/ Xqly1
Fklfdjr Suhvv1

^58` Jdxqhuvgruihu/ D1/ +5333, Hqgrjhqrxv �xfwxdwlrqv lq d vlpsoh dvvhw sulflqj prgho zlwk khwhur0
jhqhrxv eholhiv/ Mrxuqdo ri Hfrqrplf G|qdplfv dqg Frqwuro 57/ ss1

^59` Jdxqhuvgruihu/ D1 dqg Krpphv/ F1K1/ +5333,/ D qrqolqhdu vwuxfwxudo prgho iru yrodwlolw| foxv0
whulqj/ FhQGHI zrunlqj sdshu/ Xqlyhuvlw| ri Dpvwhugdp1

^5:` Jdxqhuvgruihu/ D1/ Krpphv/ F1K1/ dqg Zdjhqhu/ I1R1M1/ +5333, Elixufdwlrq urxwhv wr yrodwlolw|
foxvwhulqj/ FhQGHI zrunlqj sdshu/ Xqlyhuvlw| ri Dpvwhugdp/ lq suhsdudwlrq1

^5;` Johlfn/ M1/ +4<;:,/ Fkdrv1 Pdnlqj d qhz vflhqfh/ Ylnlqj Shqjxlq Lqf1

^5<` Krpphv/ F1K1 dqg Vrujhu/ J1/ +4<<;, Frqvlvwhqw h{shfwdwlrqv htxloleuld/ Pdfurhfrqrplf G|0
qdplfv 5/ 5;:06541

^63` Krpphv/ F1K1/ Vrqqhpdqv/ M1/ dqg ydq gh Yhoghq/ K1/ +4<<<d, H{shfwdwlrqv lq dq h{shulphqwdo
frezhe hfrqrp|= vrph lqglylgxdo h{shulphqwv/ Lq= Ghool Jdwwl/ P1 hw do1 +hgv1,/Pdunhw Vwuxfwxuh/

Djjuhjdwlrq dqg Khwhurjhqhlw|/ Vsulqjhu Yhuodj/ Ehuolq1

^64` Krpphv/ F1K1/ Vrqqhpdqv/ M1/ Wxlqvwud/ M1/ dqg ydq gh Yhoghq/ K1/ +4<<<e, H{shfwdwlrqv gulyhq
sulfh yrodwlolw| lq dq h{shulphqwdo frezhe hfrqrp|/ zrunlqj sdshu FhQGHI/ Xqlyhuvlw| ri
Dpvwhugdp1

^65` Krpphv/ F1K1/ Vrqqhpdqv/ M1/ Wxlqvwud/ M1/ dqg ydq gh Yhoghq/ K1/ +5333, Dvvhw sulflqj h{shu0
lphqwv zlwk h{shfwdwlrqv ihhgedfn/ lq suhsdudwlrq1

^66` Ndqw} dqg Vfkuhlehu +4<<:,/ Qrqolqhdu wlph vhulhv dqdo|vlv/ Fdpeulgjh Xqlyhuvlw| Suhvv/ Fdp0
eulgjh1

^67` Nh|qhv/ M1P1/ +4<69, Wkh jhqhudo wkhru| ri xqhpsor|phqw/ lqwhuhvw dqg prqh|/ Kdufrxuw/ Eudfh
dqg Zruog1

^68` Nlupdq/ D1/ +4<<4, Hslghplfv ri rslqlrq dqg vshfxodwlyh exeeohv lq �qdqfldo pdunhwv/ Lq P1
Wd|oru +hg1,/ Prqh| dqg �qdqfldo pdunhwv/ Pdfploodq1

^69` Nxu}/ P1/ +hg1, +4<<:,/ Hqgrjhqrxv hfrqrplf �xfwxdwlrqv/ Vsulqjhu Yhuodj1

^6:` OhEdurq/ E1/ +5333,/ Djhqw edvhg frpsxwdwlrqdo �qdqfh= vxjjhvwhg uhdglqjv dqg hduo| uhvhdufk/
Mrxuqdo ri Hfrqrplf G|qdplfv dqg Frqwuro 57/ 9:<0:351

^6;` OhEdurq/ E1/ Duwkxu/ Z1E1 dqg Sdophu/ U1 +4<<<, Wlph vhulhv surshuwlhv ri dq duwl�fldo vwrfn
pdunhw/ Mrxuqdo ri Hfrqrplf G|qdplfv dqg Frqwuro 56/ 47;:~48491

^6<` Ox{/ W1/ +4<<8, Khug Ehkdylru/ Exeeohv dqg Fudvkhv/ Wkh Hfrqrplf Mrxuqdo 438/ ;;4~;<91

^73` Ox{/ W1 dqg Pdufkhvl/ P1 +4<<<d, Vfdolqj dqg fulwlfdolw| lq d vwrfkdvwlf pxowl0djhqw prgho ri d
�qdqfldo pdunhw/ Qdwxuh Yro1 6<:/ Iheuxdu| 4<<</ 7<;~8331

^74` Ox{/ W1 dqg Pdufkhvl/ P1 +4<<<e, Yrodwlolw| foxvwhulqj lq �qdqfldo pdunhwv= d plfur0vlpxodwlrq
ri lqwhudfwlqj djhqwv/ Lqwhuqdwlrqdo Mrxuqdo ri Wkhruhwlfdo dqg Dssolhg Ilqdqfh/ lq suhvv1

^75` Pdqghoeurw/ E1/ +4<<:,/ Iudfwdov dqg vfdolqj lq �qdqfh= glvfrqwlqxlw|/ frqfhqwudwlrq/ ulvn/
Vsulqjhu0Yhuodj1

^76` Pdqghoeurw/ E1/ +4<<<,/ D pxowl0iudfwdo zdon grzq Zdoo Vwuhhw/ Vflhqwl�f Dphulfdq/ Iheuxdu|
4<<</ 83~861

^77` Pdqvnl/ F1 dqg PfIdgghq/ G1/ +4<;4,/ Vwuxfwxudo dqdo|vlv ri glvfuhwh gdwd zlwk hfrqrphwulf
dssolfdwlrqv/ PLW Suhvv/ Fdpeulgjh1
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^78` Pdqwhjqd/ U1Q1 dqg Vwdqoh|/ H1J1/ +5333,/ Dq lqwurgxfwlrq wr hfrqrsk|vlfv1 Fruuhodwlrqv dqg
frpsoh{lw| lq �qdqfh/ Fdpeulgjh Xqlyhuvlw| Suhvv/ Fdpeulgjh1

^79` Pxwk/ M1I1/ +4<94, Udwlrqdo h{shfwdwlrqv dqg wkh wkhru| ri sulfh pryhphqwv/ Hfrqrphwulfd 5</
64806681

^7:` Sdfndug/ Q1K1/ Fuxwfk�hog/ M1S1/ Iduphu/ M1G1/ dqg Vkdz/ U1V1/ +4<;3,/ Jhrphwu| iurp d wlph
vhulhv/ Sk|v1 Uhy1 Ohww1 78/ :450:481

^7;` Sdolv/ M1 dqg Wdnhqv/ I1/ +4<<6, K|shuerolflw| ) vhqvlwlyh fkdrwlf g|qdplfv dw krprfolqlf el0
ixufdwlrqv/ Fdpeulgjh Xqlyhuvlw| Suhvv1

^7<` Uxhooh/ G1/ +4<<4, Fkdqfh dqg Fkdrv/ Sulqfhwrq Xqlyhuvlw| Suhvv1

^83` Vdujhqw/ W1M1/ +4<<6, Erxqghg udwlrqdolw| lq pdfurhfrqrplfv/ Foduhqgrq Suhvv/ R{irug1

^84` Vdujhqw/ Wkrpdv M1/ +4<<<, Wkh Frqtxhvw ri Dphulfdq Lq�dwlrq/ Sulqfhwrq= Sulqfhwrq Xqlyhu0
vlw| Suhvv1

^85` Vkloohu/ U1M1/ +4<;<, Pdunhw Yrodwlolw|/ PLW Suhvv/ Fdpeulgjh1

^86` Vplwk/ Y1/ Vxfkdqhn/ J1O1 dqg Zlooldpv/ D1Z1/ +4<;;, Exeeohv/ fudvkhv dqg hqgrjhqrxv h{shf0
wdwlrqv lq h{shulphqwdo vsrw dvvhw pdunhwv/ Hfrqrphwulfd 89/ 444<0841

^87` Vrqqhpdqv/ M1/ Krpphv/ F1K1/ Wxlqvwud/ M1 dqg ydq gh Yhoghq/ K1/ +4<<<, Wkh lqvwdelolw| ri
d khwhurjhqhrxv frezhe hfrqrp|= d vwudwhj| h{shulphqw lq h{shfwdwlrq irupdwlrq/ FhQGHI
zrunlqj sdshu/ Xqlyhuvlw| ri Dpvwhugdp1

^88` Vxqghu/ V1/ +4<<8, H{shulphqwdo dvvhw pdunhwv= d vxuyh|/ Lq= Kdqgerrn ri H{shulphqwdo Hfr0

qrplfv/ fkdswhu 9/ hglwhg e| Ndjho/ M1 dqg D1 Urwk/ Sulqfhwrq Xqlyhuvlw| Suhvv1

^89` Wdnhqv/ I1/ +4<;4,/ Ghwhfwlqj vwudqjh dwwudfwruv lq wxuexohqfh/ lq= Udqg/ G1D1 dqg \rxqj/ O1V1
+hgv1,/ G|qdplfdo v|vwhpv dqg wxuexohqfh/ Zduzlfn 4<;3/ Ohfwxuh Qrwhv lq Pdwkhpdwlfv ;<;/
Vsulqjhu Yhuodj/ 69906;41

^8:` Wkdohu/ U1/ +4<<7, Txdvl Udwlrqdo Hfrqrplfv/ Uxvvho Vdjh Irxqgdwlrq1

^8;` Wrqj/ K1/ +4<<3,/ Qrq0olqhdu wlph vhulhv1 D g|qdplfdo v|vwhp dssurdfk/ Foduhqgrq Suhvv/ R{0
irug1

^8<` Zdqj/ M1/ +4<<7,/ D prgho ri frpshwlwlyh vwrfn wudglqj yroxph/ Mrxuqdo ri Srolwlfdo Hfrqrp|

435/ 45:049;1

^93` ]hhpdq/ H1F1/ +4<:7, Wkh xqvwdeoh ehkdylru ri vwrfn h{fkdqjh/ Mrxuqdo ri Pdwkhpdwlfdo Hfr0
qrplfv 4/ 6<07<1
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