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wklv uxq ri wkh surjudp
0p �ohqdph Ilohqdph +zlwkrxw h{whqvlrq, iru lqsxw phwd�oh
0g �ohqdph Ilohqdph +zlwkrxw h{whqvlrq, iru gdwd phwd�oh
0j gluqdph Gluhfwru| zkhuh judsklfv phwd�oh dqg uhodwhg �ohv iru lqsxw wr h{whuqdo

judsklfv surjudpv duh vwruhg
0q +Qr wdeohv, Rqo| wdeohv vshfl�fdoo| uhtxhvwhg lq wkh lqsxw vshfl�fdwlrq

�oh zloo eh sulqwhg rxw
0z Zlgh +465 fkdudfwhu, irupdw lv xvhg lq pdlq rxwsxw �oh
0s Qr sdjlqdwlrq lv xvhg lq pdlq rxwsxw �oh
0v Vwruh vhdvrqdo dgmxvwphqw gldjqrvwlfv lq d �oh
0f Vxp hdfk ri wkh frpsrqhqwv ri d frpsrvlwh dgmxvwphqw/ exw rqo| shu0

irup prghoolqj ru vhdvrqdo dgmxvwphqw rq wkh wrwdo
0y Rqo| fkhfn lqsxw vshfl�fdwlrq �oh+v, iru huuruv> qr rwkhu surfhvvlqj
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Wdeoh 505 = Frghv Dvvrfldwhg Zlwk wkh g��0��(S}� Judsklfv Phwd�oh
Frgh Ghvfulswlrq
rul Ruljlqdo Vhulhv

vsfrul Vshfwuxp ri wkh Ruljlqdo Vhulhv
pydgm Ruljlqdo Vhulhv zlwk Plvvlqj Ydoxhv Uhsodfhg
rdgrul Rxwolhu0Dgmxvwhg Ruljlqdo Vhulhv
sulru Sulru Dgmxvwphqw Idfwruv
rwo Frpelqhg Rxwolhuv
dr Dgglwlyh Rxwolhuv
ov Ohyho Vkliw Rxwolhuv
wf Whpsrudu| Fkdqjh Rxwolhuv
uwg Wudglqj Gd| Idfwruv iurp uhjDULPD prgho
ukro Krolgd| Idfwruv iurp uhjDULPD prgho
xvughi Xvhu0Gh�qhg Uhjuhvvlrq Idfwruv
ujvhdv Xvhu0Gh�qhg Vhdvrqdo Uhjuhvvlrq Idfwruv
lgdfi DFIv Jhqhudwhg e| Lghqwli| Vshf
lgsdfi SDFIv Jhqhudwhg e| Lghqwli| Vshf
pgohvw uhjDULPD Prgho Hvwlpdwhv
�qwvw Ilqdo Rxwolhu w0whvw Vwdwlvwlfv
dfi DFI
sdfi SDFI
dfi5 DFI ri Vtxduhg Uhvlgxdov
vsfuvg Vshfwuxp ri wkh uhjDULPD Prgho Uhvlgxdov
iwu Wudqviruphg Ruljlqdo Vhulhv dqg Iruhfdvwv
ifw Ruljlqdo Vhulhv dqg Iruhfdvwv

dgmrul Sulru0Dgmxvwhg Ruljlqdo Vhulhv
vl VL Udwlrv
vlr{ VL Udwlrv/ zlwk Odehov iru Rxwolhuv dqg H{wuhph Ydoxhv
uvl Uhsodfhphqw VL Udwlrv
vi Vhdvrqdo Idfwruv
viu Vhdvrqdo Idfwruv zlwk Xvhu0Gh�qhg Uhjuhvvlrq
vd Vhdvrqdoo| Dgmxvwhg Vhulhv
wuq Ilqdo Wuhqg0F|foh Frpsrqhqw
luu Ilqdo Luuhjxodu Frpsrqhqw
luuzw Luuhjxodu Zhljkwv
{wup Ilqdo H{wuhph Ydoxh Dgmxvwphqw Idfwruv
{hdvwu Hdvwhu Idfwruv
fkro Frpelqhg Krolgd| Idfwruv
vdwrw Vhdvrqdoo| Dgmxvwhg Vhulhv zlwk Irufhg Dqqxdo Wrwdov
vduqg Vhdvrqdoo| Dgmxvwhg Vhulhv zlwk Urxqglqj
fdi Frpelqhg Dgmxvwphqw Idfwruv
�qfdo Ilqdo Frpelqhg Fdohqgdu Idfwruv
vsfvd Vshfwuxp ri wkh Vhdvrqdoo| Dgmxvwhg Vhulhv
vsfluu Vshfwuxp ri wkh Prgl�hg Luuhjxodu
swg Sulru Wudglqj Gd| Idfwruv
{wg Wudglqj Gd| Idfwruv Iurp Luuhjxodu Uhjuhvvlrq
fwg Frpelqhg Wudglqj Gd| Idfwruv Iurp Luuhjxodu Uhjuhvvlrq
{kro Krolgd| Idfwruv Iurp Luuhjxodu Uhjuhvvlrq
fdo Fdohqgdu Idfwruv Iurp Luuhjxodu Uhjuhvvlrq
ffdo Frpelqhg Fdohqgdu Idfwruv Iurp Luuhjxodu Uhjuhvvlrq
vdkvw Klvwru| ri wkh Vhdvrqdoo| Dgmxvwhg Vhulhv
fvdkvw Klvwru| ri wkh Shufhqw Fkdqjh lq wkh Vhdvrqdoo| Dgmxvwhg Vhulhv
lvdkvw Klvwru| ri wkh Lqgluhfw Vhdvrqdo Dgmxvwphqw Ydoxhv
wuqkvw Klvwru| ri wkh Wuhqg Ydoxhv
fwukvw Klvwru| ri wkh Shufhqw Fkdqjh lq wkh Wuhqg Ydoxhv
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Wdeoh 505 = Frghv Dvvrfldwhg Zlwk wkh g��0��(S}� Judsklfv Phwd�oh +Frqwlqxhg,
Frgh Ghvfulswlrq
vikvw Klvwru| ri wkh Vhdvrqdo Idfwru Ydoxhv
dlfkvw Klvwru| ri wkh DLFFv
ifwkvw Klvwru| ri wkh Vxp ri Vtxduhg Iruhfdvw Huuruv
fifkvw Klvwru| ri Frqfxuuhqw Iruhfdvwv dqg Iruhfdvw Huuruv
fpsrul Ruljlqdo Frpsrvlwh Vhulhv
rgmfps Rxwolhu Dgmxvwhg Frpsrvlwh Gdwd
vsffps Vshfwuxp ri wkh Frpsrvlwh Vhulhv
lqgvl Lqgluhfw VL Udwlrv
lqguvl Lqgluhfw Uhsodfhphqw Ydoxhv iru wkh VL Udwlrv
lqgvi Lqgluhfw Vhdvrqdo Idfwruv
lqgvd Lqgluhfw Vhdvrqdoo| Dgmxvwhg Vhulhv
lqgwuq Lqgluhfw Wuhqg
lqgluu Lqgluhfw Luuhjxodu
lqgvdw Lqgluhfw Vhdvrqdoo| Dgm zlwk Irufhg Dqqxdo Wrwdov
lqgvdu Lqgluhfw Vhdvrqdoo| Dgmxvwhg zlwk Urxqglqj
vsflvd Vshfwuxp ri wkh Lqgluhfw Vhdvrqdoo| Dgmxvwhg Vhulhv
vsfllu Vshfwuxp ri wkh Lqgluhfw Prgl�hg Luuhjxodu
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Wdeoh 506= [0450DULPD Surjudp Olplwv

sdudphwhu ydoxh
yduldeoh +olplw, ghvfulswlrq ri sdudphwhu

srev 933 pd{lpxp ohqjwk ri wkh vhulhv rq lqsxw1 Wkh qxpehu/ srev n sifvw
+vhh ehorz,/ lv wkh pd{lpxp ohqjwk ri lqsxw vhulhv ri xvhu0gh�qhg
uhjuhvvlrq yduldeohv dqg xvhu0gh�qhg sulru dgmxvwphqw idfwruv�wkh
dgglwlrqdo sifvw ydoxhv duh doorzhg wr dffrprgdwh ydoxhv ri uhjuhv0
vlrq yduldeohv ru dgmxvwphqw idfwruv lq d srvvleoh iruhfdvw shulrg

s|uv 93 pd{lpxp qxpehu ri |hduv lq wkh iruhfdvw dqg edfnfdvw h{whqghg vhulhv
sifvw 93 pd{lpxp qxpehu ri iruhfdvwv
se ;3 pd{lpxp qxpehu ri uhjuhvvlrq yduldeohv lq d prgho +lqfoxglqj suhgh0

�qhg dqg xvhu0gh�qhg uhjuhvvlrq yduldeohv vshfl�hg/ soxv dq| uh0
juhvvlrq yduldeohv jhqhudwhg e| dxwrpdwlf rxwolhu ghwhfwlrq ru dq
DLF whvw,

sxuhj 85 pd{lpxp qxpehu ri xvhu0gh�qhg uhjuhvvlrq yduldeohv
srughu 69 pd{lpxp odj fruuhvsrqglqj wr dq| DU ru PD sdudphwhu
sgioj 6 pd{lpxp qxpehu ri gl�huhqfhv lq dq| DULPD idfwru +qrqvhdvrqdo ru

vhdvrqdo,



48

�� +i}�+W�� �L_i*�?} �@T@M�*�|�it Lu j��2��+W��

5iU|�L? ��� _itUh�Mit |�i }i?ih@* 4L_i* �@?_*i_ M) |�i g��0��(S}� ThL}h@4� 5iU|�L?t
��2 |L ��. }��i t�44@h) _itUh�T|�L?t Lu |�i U@T@M�*�|�it Lu g��0��(S}� uLh |�i �@h��
L�t t|@}it Lu hi}�+W�� 4L_i**�?} @?_ uLhiU@t|�?}G _@|@ �?T�| @?_ |h@?tuLh4@|�L?c
hi}hitt�L? �@h�@M*i tTiU��U@|�L?c �+W�� 4L_i* �_i?|��U@|�L? @?_ tTiU��U@|�L?c 4L_i*
it|�4@|�L? @?_ �?uihi?Uic _�@}?Lt|�U U�iU!�?} �?U*�_�?} L�|*�ih _i|iU|�L?c @?_ uLhiU@t|�
�?}� A�iti tiU|�L?t @*tL 4i?|�L? ���U� �?T�| tTiU��U@|�L? t|@|i4i?|t EtTiUt� @hi �ti_
|L UL?|hL* |�i i iU�|�L? Lu |�i U@T@M�*�|�it _�tU�tti_� #i|@�*i_ _LU�4i?|@|�L? Lu |�i
tTiUt �t }��i? �? 5iU|�L? S�

`�i? M��*_�?} @ hi}�+W�� 4L_i*c �| �t t|hL?}*) hiUL44i?_i_ |�@| L?i i @4�?i
@ ��}� hitL*�|�L? T*L| Lu |�i |�4i tih�it� 5�U� @ T*L| }��it �@*�@M*i �?uLh4@|�L? @ML�|
ti@tL?@* T@||ih?tc TL|i?|�@* L�|*�ihtc t|LU�@t|�U ?L?t|@|�L?@h�|)c i|U� �__�|�L?@* T*L|t
4@) @*tL Mi �tiu�* uLh i @4�?�?} |�i igiU|t Lu TLtt�M*i |h@?tuLh4@|�L?t L? |�i tih�itc
Lh Lu @TT*)�?} �@h�L�t _�gihi?U�?} LTih@|Lht |L |�i tih�it� 5�?Ui g��0��(S}� _Lit ?L|
TLttitt t�U� T*L||�?} U@T@M�*�|�itc L|�ih tLu|�@hi 4�t| Mi �ti_ uLh |��t T�hTLti�

��� Bi?ih@* 4L_i*

�+W�� 4L_i*tc @t _�tU�tti_ M) �L @?_ ai?!�?t E�b.S�c @hi uhi^�i?|*) �ti_ uLh ti@tL?@*
|�4i tih�it� � }i?ih@* 4�*|�T*�U@|��i ti@tL?@* �+W�� 4L_i* uLh @ |�4i tih�it 5

|
U@? Mi

�h�||i?
�E��xE�r�E����_E���r�(5

|
' wE��XE�r�@

|
E��

��ihi � �t |�i M@U!t��u| LTih@|Lh E�5
|
' 5

|3�
�c r �t |�i ti@tL?@* Tih�L_c �E�� ' E� �

�
�
� � � � � � �

R
�R� �t |�i ?L?ti@tL?@* @�|Lhi}hitt��i E�+� LTih@|Lhc xE�r� ' E� �

x
�
�r � � � � �x

�
��r� �t |�i ti@tL?@* �+ LTih@|Lhc wE�� ' E�� w

�
� � � � � � w

^
�^� �t

|�i ?L?ti@tL?@* 4L��?} @�ih@}i E��� LTih@|Lhc XE�r� ' E��X
�
�r� � � � �X

'
�'r� �t

|�i ti@tL?@* �� LTih@|Lhc @?_ |�i @
|
t @hi ����_� ��|� 4i@? 3ihL @?_ �@h�@?Ui j2 E���|i

?L�ti�� A�i E����_E���r�( �4T*�it ?L?ti@tL?@* _�gihi?U�?} Lu Lh_ih _ @?_ ti@tL?@*
_�gihi?U�?} Lu Lh_ih (� Wu _ ' ( ' f E?L _�gihi?U�?}�c �| �t UL44L? |L hiT*@Ui 5

|
�? E��

M) _i��@|�L?t uhL4 �|t 4i@?c |�@| �tc M) 5
|
� > ��ihi > ' .d5

|
o�

� �tiu�* i |i?t�L? Lu �+W�� 4L_i*t hit�*|t uhL4 |�i �ti Lu @ |�4i��@h)�?} 4i@?
u�?U|�L? 4L_i**i_ ��@ *�?i@h hi}hitt�L? igiU|t� �Lhi i T*�U�|*)c t�TTLti �i �h�|i @ *�?i@h
hi}hitt�L? i^�@|�L? uLh @ |�4i tih�it +

|
@t

+
|
'
[
�

q
�
%
�|
n 5

|
E2�

��ihi +
|
�t |�i E_iTi?_i?|� |�4i tih�itc |�i %

�|
@hi hi}hitt�L? �@h�@M*it LMtih�i_ UL?U�h�

hi?|*) ��|� +
|
c |�i q

�
@hi hi}hitt�L? T@h@4i|ihtc @?_ 5

|
' +

|
�Sq

�
%
�|
c |�i |�4i tih�it Lu

hi}hitt�L? ihhLhtc �t @tt�4i_ |L uL**L� |�i �+W�� 4L_i* E��� �L_i**�?} 5
|
@t �+W��

@__hittit |�i u�?_@4i?|@* ThLM*i4 ��|� @TT*)�?} t|@?_@h_ hi}hitt�L? 4i|�L_L*L}) |L
|�4i tih�it _@|@c ���U� �t |�@| t|@?_@h_ hi}hitt�L? @tt�4it |�@| |�i hi}hitt�L? ihhLht
E5

|
�? E2�� @hi �?ULhhi*@|i_ L�ih |�4i� W? u@U|c uLh |�4i tih�it _@|@c |�i ihhLht �? E2� ��**



49

�t�@**) Mi @�|LULhhi*@|i_c @?_c 4LhiL�ihc ��** Lu|i? hi^��hi _�gihi?U�?}� �tt�4�?} 5
|
�t

�?ULhhi*@|i_ �? t�U� U@tit ��** |)T�U@**) *i@_ |L }hLtt*) �?�@*�_ hit�*|t�

A�i i Thitt�L?t E�� @?_ E2� |@!i? |L}i|�ih _i�?i |�i }i?ih@* hi}�+W�� 4L_i*
@**L�i_ M) |�i g��0��(S}� ThL}h@4� �L4M�?�?} E�� @?_ E2�c |�i 4L_i* U@? Mi �h�||i?
�? @ t�?}*i i^�@|�L? @t

�E��xE�r�E����_E���r�(
�
+
|
�
[
�

q
�
%
�|

�
' wE��XE�r�@

|
� E��

A�i hi}�+W�� 4L_i* E�� U@? Mi |�L�}�| Lu i�|�ih @t }i?ih@*�3�?} |�i T�hi �+W��
4L_i* E�� |L @**L� uLh @ hi}hitt�L? 4i@? u�?U|�L? E

S
q
�
%
�|
�c Lh @t }i?ih@*�3�?} |�i

hi}hitt�L? 4L_i* E2� |L @**L� |�i ihhLht 5
|
|L uL**L� |�i �+W�� 4L_i* E��� W? @?) U@tic

?L|�Ui |�@| |�i hi}�+W�� 4L_i* �4T*�it |�@| �ht| |�i hi}hitt�L? igiU|t @hi t�M|h@U|i_
uhL4 +

|
|L }i| |�i 3ihL 4i@? tih�it 5

|
c |�i? |�i ihhLh tih�it 5

|
�t _�gihi?Ui_ |L }i| @

t|@|�L?@h) tih�itc t@) �
|
c @?_ �

|
�t |�i? @tt�4i_ |L uL**L� |�i t|@|�L?@h) �+�� 4L_i*c

�E��xE�r��
|
' wE��XE�r�@

|
� �?L|�ih �@) |L �h�|i |�i hi}�+W�� 4L_i* E�� �t

E����_E���r�(+
|
'
[
�

q
�
E����_E���r�(%

�|
n �

|
� Ee�

��ihi �
|
uL**L�t |�i t|@|�L?@h) �+�� 4L_i* ��t| }��i?� ,^�@|�L? Ee� i4T�@t�3it

|�@| |�i hi}hitt�L? �@h�@M*it %
�|
�? |�i hi}�+W�� 4L_i*c @t �i** @t |�i tih�it +

|
c @hi

_�gihi?Ui_ M) |�i �+W�� 4L_i* _�gihi?U�?} LTih@|Lh E����_E���r�(�

�L|�Ui |�@| |�i hi}�+W�� 4L_i* @t �h�||i? �? E�� @tt�4it |�@| |�i hi}hitt�L?
�@h�@M*it %

�|
@giU| |�i _iTi?_i?| tih�it +

|
L?*) @| UL?U�hhi?| |�4i TL�?|tc ��i�c 4L_i*

E�� _Lit ?L| i T*�U�|*) ThL��_i uLh *@}}i_ hi}hitt�L? igiU|t t�U� @t q%
�c|3�

� w@}}i_
igiU|t U@? Mi �?U*�_i_ M) |�i g��0��(S}� ThL}h@4c �L�i�ihc M) hi@_�?} �? @TThLTh�@|i
�tih�_i�?i_ *@}}i_ hi}hitt�L? �@h�@M*it�

A�i g��0��(S}� ThL}h@4 ThL��_it @__�|�L?@* �i �M�*�|) �? |�i tTiU��U@|�L? Lu |�i
�+W�� T@h| Lu @ hi}�+W�� 4L_i* M) Tih4�||�?} E�� 4Lhi |�@? |�L 4�*|�T*�U@|��i
�+W�� u@U|Lhtc E��� 4�tt�?} *@}t ��|��? |�i �+ @?_ �� TL*)?L4�@*tc E���� |�i � �?} Lu
�?_���_�@* �+ @?_ �� T@h@4i|iht @| �tih�tTiU��i_ �@*�it ��i? |�i 4L_i* �t it|�4@|i_c
@?_ E��� �?U*�t�L? Lu @ |hi?_ UL?t|@?|c ���U� �t @ ?L?3ihL L�ih@** 4i@? uLh |�i _�gihi?Ui_
tih�it EE� � ��_E� � �r�(+

|
�� A�iti ui@|�hit Lu hi}�+W�� 4L_i* tTiU��U@|�L? @hi

_�tU�tti_ @?_ �**�t|h@|i_ �? 5iU|�L? S�

#i|@�*i_ _�tU�tt�L?t Lu �+W�� 4L_i**�?} @hi }��i? �? |�i U*@tt�U MLL! M) �L @?_
ai?!�?t E�b.S�c @?_ @*tL �? ti�ih@* L|�ih |�4i tih�it |i |tc t�U� @t �Mh@�@4 @?_ wi_L*|ih
E�bH�� @?_ V@?_@i*i E�bH��� �i** E�bbb� _�tU�ttit hi}�+W�� 4L_i**�?} �? T@h|�U�*@hc
��|� |�i _�tU�tt�L? |@�*Lhi_ |L �ti Lu |�i g��0��(S}� ThL}h@4�



�� +i}�+W�� �L_i*�?} �@T@M�*�|�it Lu j��2��+W�� 4:

��2 #@|@ �?T�| @?_ |h@?tuLh4@|�L?

�Mtih�@|�L?t Lu |�i Lh�}�?@* |�4i tih�it |L Mi @?@*)3i_ @hi hi@_ �?|L |�i ThL}h@4 ��|�
|�i tih�it tTiU� A�i _@|@ 4@) i�|�ih Mi �?U*�_i_ �? |�i tih�it tTiU Lh hi@_ uhL4 @
�*i� A�i tT@? @?_ 4L_i*tT@? @h}�4i?|t Lu |�i tih�it tTiU @hi �ti_ |L hit|h�U| |�i
@?@*)t�t |L @ tT@? Lu |�i _@|@c L4�||�?} _@|@ uhL4 |�i Mi}�??�?} @?_%Lh i?_ Lu |�i
Lh�}�?@* |�4i tih�it� A�i tih�it tTiU �t @*tL �ti_ |L tTiU�u) |�i t|@h|�?} _@|ic ti@tL?@*
Tih�L_ E�u @TThLTh�@|i�c @?_ |�|*i uLh |�i |�4i tih�it�

A�i |h@?tuLh4 tTiU ThL��_it ?L?*�?i@h |h@?tuLh4@|�L?t Lu |�i _@|@c @t �i** @t
4L_��U@|�L? M) Th�Lh�@_��t|4i?| u@U|Lht� A�i ?L?*�?i@h |h@?tuLh4@|�L?t �?U*�_i_ @hi
|�i �L ��L E�bSe� u@4�*) Lu TL�ih |h@?tuLh4@|�L?t Et�U� @t |�i *L}@h�|�4 Lh t^�@hi
hLL|�c @?_ |�i *L}�t|�U |h@?tuLh4@|�L? E�tiu�* uLh @ |�4i tih�it Lu ThLTLh|�L?t }hi@|ih
|�@? f @?_ *itt |�@? ��� � Thi_i�?i_ Th�Lh @_��t|4i?| 4@) Mi tTiU��i_ |�@| _���_it
i@U� LMtih�@|�L? �? @ 4L?|�*) tih�it M) |�i ULhhitTL?_�?} *i?}|� Lu 4L?|� ELh *i?}|�
Lu ^�@h|ih uLh ^�@h|ih*) tih�it� @?_ |�i? hitU@*it �| M) |�i @�ih@}i *i?}|� Lu 4L?|� ELh
^�@h|ih�� 5�4�*@h*)c *i@T )i@h @_��t|4i?| u@U|Lht uLh 6iMh�@h) @hi @*tL @�@�*@M*i� 6�?@**)c
@ ti| Lu �tih�_i�?i_ Th�Lh�@_��t|4i?|t 4@) Mi t�TT*�i_ uLh _���t�L? �?|L Lh t�M|h@U|�L?
uhL4 |�i Lh�}�?@* |�4i tih�it� A�i hit�*| Lu |�i tih�it @?_ |h@?tuLh4 tTiUt �t |�i |�4i
tih�it +

|
c | ' �c � � � c ?c �ti_ �? |�i hi}�+W�� 4L_i* E���

��� +i}hitt�L? �@h�@M*i tTiU��U@|�L?

5TiU��U@|�L? Lu @ hi}�+W�� 4L_i* hi^��hit tTiU��U@|�L? Lu ML|� |�i hi}hitt�L? �@h��
@M*it E|�i %

�|
<t �? E2�� @?_ |�i �+W�� 4L_i* E�� uLh |�i hi}hitt�L? ihhLht 5

|
� A�i uLh4ih

�t _L?i �t�?} |�i hi}hitt�L? tTiUc @?_ |�i *@||ih �t�?} |�i @h�4@ tTiU E_�tU�tti_ �?
5iU|�L? ��e�� ��LLt�?} ���U� hi}hitt�L? �@h�@M*it |L �?U*�_i hi^��hit �tih !?L�*i_}i hi*�
i�@?| |L |�i |�4i tih�it Mi�?} 4L_i**i_� 5i�ih@* hi}hitt�L? �@h�@M*it |�@| @hi uhi^�i?|*)
�ti_ �? 4L_i**�?} ti@tL?@* iUL?L4�U |�4i tih�it @hi M��*| �?|L |�i g��0��(S}� ThL}h@4c
@?_ U@? Mi i@t�*) �?U*�_i_ �? |�i 4L_i*� A�iti @hi _�tU�tti_ Mi*L�c @?_ |�i @U|�@*
hi}hitt�L? �@h�@M*it �ti_ @hi }��i? �? A@M*i ��� �? |��t tiU|�L?� 5TiU��U@|�L? @?_ �ti Lu
|�iti �@h�@M*it �t _itUh�Mi_ �? |�i _LU�4i?|@|�L? Lu |�i hi}hitt�L? tTiU �? 5iU|�L? S�
W? @__�|�L?c �tiht 4@) �?T�| _@|@ uLh @?) L|�ih hi}hitt�L? �@h�@M*it EU@**i_ �tih�_i�?i_
hi}hitt�L? �@h�@M*it� |�@| |�i) ��t� |L �?U*�_i �? @ 4L_i*� �t T@h| Lu 4L_i* it|�4@�
|�L? Etii 5iU|�L? ��D�c g��0��(S}� ThL��_it t|@?_@h_ |�t|@|�t|�Ut |L @ttitt |�i t|@|�t|�U@*
t�}?��U@?Ui Lu �?_���_�@* hi}hitt�L? T@h@4i|ihtc @?_ �2�t|@|�t|�Ut |L @ttitt |�i t�}?�u�
�U@?Ui Lu }hL�Tt Lu hi}hitt�L? T@h@4i|iht ULhhitTL?_�?} |L T@h|�U�*@h igiU|t Et�U� @t
|h@_�?}�_@) igiU|t��

A�i 4Lt| M@t�U hi}hitt�L? �@h�@M*i �t |�i UL?t|@?| |ih4� Wu |�i �+W�� 4L_i* _Lit
?L| �?�L*�i _�gihi?U�?}c |��t �t |�i �t�@* hi}hitt�L? �?|ihUiT|c ���U�c �u |�ihi @hi ?L
L|�ih hi}hitt�L? �@h�@M*it �? |�i 4L_i*c hiThiti?|t |�i 4i@? Lu |�i Et|@|�L?@h)� tih�it�
Wu |�i �+W�� 4L_i* _Lit �?�L*�i _�gihi?U�?}c g��0��(S}� �tit @ hi}hitt�L? �@h�@M*i
t�U� |�@|c ��i? �| �t _�gihi?Ui_ @UULh_�?} |L |�i �+W�� 4L_i* Etii i^�@|�L? Ee��c
@ UL*�4? Lu L?it �t ThL_�Ui_� A�i ULhhitTL?_�?} T@h@4i|ih �t |�i? U@**i_ @ |hi?_
UL?t|@?|c t�?Ui �| ThL��_it uLh @ TL*)?L4�@* |hi?_ Lu |�i t@4i _i}hii @t |�i ?�4Mih Lu
_�gihi?Uit �? |�i 4L_i*� 6Lh i @4T*ic ��|� ?L?ti@tL?@* _�gihi?U�?} E_ : f� M�| ?L
ti@tL?@* _�gihi?U�?} E( ' f�c |�i E�?_�gihi?Ui_� |hi?_ UL?t|@?| hi}hitt�L? �@h�@M*i �t
ThLTLh|�L?@* |L |_� �L|�Ui |�@| |�i *L�ih Lh_ih TL*)?L4�@* |ih4tc |� uLh f � � 	 _c @hi



4;

?L| �?U*�_i_ @4L?} |�i hi}hitt�L? �@h�@M*it MiU@�ti |�i) �L�*_ Mi _�gihi?Ui_ |L 3ihL
M) E� � ��_c �i?Ui |�i�h ULi�U�i?|t U@??L| Mi it|�4@|i_� `�|� Lh ��|�L�| |�i |hi?_
UL?t|@?|c |�i 4L_i* E�� ELh Ee�� �4T*�U�|*) @**L�t uLh |�iti *L�ih Lh_ih TL*)?L4�@* |ih4t
|�hL�}� |�i _�gihi?U�?}� Wu ti@tL?@* _�gihi?U�?} �t hi^�it|i_ E( : f�c |�i ?@|�hi Lu |�i
�?_�gihi?Ui_ |hi?_ UL?t|@?| hi}hitt�L? �@h�@M*i �t 4Lhi UL4T*�U@|i_c |�L�}� |�i |hi?_
UL?t|@?| U@? Mi |�L�}�| Lu @t @**L��?} uLh @ TL*)?L4�@* Lu _i}hii _ n (� `�|�L�| @
|hi?_ UL?t|@?|c 4L_i* E�� �4T*�U�|*) @**L�t uLh @ TL*)?L4�@* Lu _i}hii _n( � ��

6� i_ ti@tL?@* igiU|t �? @ 4L?|�*) tih�it U@? Mi 4L_i**i_ �t�?} �2 �?_�U@|Lh �@h��
@M*itc L?i uLh i@U� U@*i?_@h 4L?|�� 5�?Ui |�iti �2 �@h�@M*it @*�@)t @__ |L L?ic �L�i�ihc
|�i) @hi UL?uL�?_i_ ��|� @? L�ih@** *i�i* igiU|� A��t *i@_t |L L?i Lu |�L t�?}�*@h�|)
ThLM*i4tG UL**�?i@h�|) ��|� |�i �t�@* UL?t|@?| |ih4 �? @ 4L_i* ��|� ?L _�gihi?U�?}(
Lh @ t�?}�*@h�|) �? @ 4L_i* ��|� _�gihi?U�?} t�?Ui |�i �2 �@h�@M*itc ��i? _�gihi?Ui_c
@*�@)t t�4 |L f� �?i @TThLTh�@|i hiT@h@4i|ih�3@|�L? �?t|i@_ �tit �� UL?|h@t|t �? |�i �2
�?_�U@|Lh �@h�@M*it� �? @*|ih?@|��i hiT@h@4i|ih�3@|�L? �tit �� �@h�@M*it |@!i? uhL4 |�i
6L�h�ih E|h�}L?L4i|h�U� tih�it hiThiti?|@|�L? Lu @ � i_ 4L?|�*) T@||ih?� A�i �@h�@M*it
�ti_ uLh ML|� Lu |�iti T@h@4i|ih�3@|�L?t @hi }��i? �? A@M*i ���� g��0��(S}� @**L�t i��
|�ih Lu |�iti LT|�L?tc @?_ @*tL @**L�t tTiU�u)�?} |�i |h�}L?L4i|h�U |ih4t L?*) uLh ti*iU|i_
uhi^�i?U�it� 6Lh ^�@h|ih*) tih�itc Lh uLh tih�it ��|� L|�ih ti@tL?@* Tih�L_tc g��0��(S}�
UL?t|h�U|t |�i @TThLTh�@|i �iht�L?t Lu |�iti �@h�@M*it� �L|�Ui |�@| |�iti �@h�@M*it U@??L|
Mi �ti_ �? @ 4L_i* ��|� ti@tL?@* _�gihi?U�?}c @t |�i) �L�*_ @** Mi _�gihi?Ui_ |L 3ihL�

Ah@_�?}�_@) igiU|t LUU�h ��i? @ tih�it �t @giU|i_ M) |�i _�gih�?} _@)�Lu�|�i��ii!
UL4TLt�|�L?t Lu |�i t@4i U@*i?_@h 4L?|� �? _�gihi?| )i@ht� Ah@_�?}�_@) igiU|t U@?
Mi 4L_i**i_ ��|� . �@h�@M*it |�@| hiThiti?| E?L� Lu �L?_@)t�c � � � c E?L� Lu 5�?_@)t�
�? 4L?|� |� �i** @?_ O�**4ih E�bH�� ?L|ic �L�i�ihc |�@| @ Mi||ih T@h@4i|ih�3@|�L? Lu
|�i t@4i igiU|t �?t|i@_ �tit S UL?|h@t| �@h�@M*it _i�?i_ @t E?L� Lu �L?_@)t� � E?L� Lu
5�?_@)t�c � � � c E?L� Lu 5@|�h_@)t� � E?L� Lu 5�?_@)t�c @*L?} ��|� @ ti�i?|� �@h�@M*i uLh
*i?}|� Lu 4L?|� E'J2� Lh �|t _iti@tL?@*�3i_ �iht�L?c |�i *i@T�)i@h hi}hittth E'P&f>e��
W? g��0��(S}� |�i S UL?|h@t| �@h�@M*it @hi U@**i_ |�i z[=J'P&f>e �@h�@M*it� W?t|i@_
Lu �t�?} @ ti�i?|� hi}hittLhc @ t�4T*ih @?_ Lu|i? Mi||ih �@) |L �@?_*i 4�*|�T*�U@|��i
*i@T�)i@h igiU|t �t |L hitU@*i |�i 6iMh�@h) �@*�it t

|
Lu |�i Lh�}�?@* |�4i tih�it MiuLhi

|h@?tuLh4@|�L? |L 76
8eK

t
|
*6

|
c ��ihi t

|
�t |�i Lh�}�?@* |�4i tih�it MiuLhi |h@?tuLh4@|�L?c

6
|
�t |�i *i?}|� Lu 4L?|� | E2H Lh 2b�c @?_ 76

8eK
' 2H�2D �t |�i @�ih@}i *i?}|� Lu

6iMh�@h)� EWu |�i hi}�+W�� 4L_i* �?U*�_it ti@tL?@* igiU|tc |�iti U@? @UUL�?| uLh |�i
*i?}|� Lu 4L?|� igiU| i UiT| �? 6iMh�@h�itc tL |�i |h@_�?} _@) 4L_i* L?*) �@t |L _i@*
��|� |�i *i@T )i@h igiU|�� `�i? |��t �t _L?ic L?*) |�i z[=J'P&f>e �@h�@M*it ?ii_ Mi
�?U*�_i_ �? |�i 4L_i*� g��0��(S}� @**L�t i T*�U�| U�L�Ui Lu i�|�ih @TThL@U�c @t �i** @t
@? LT|�L? Ez[� |�@| 4@!it @ _iu@�*| U�L�Ui Lu �L� |L �@?_*i *i?}|��Lu�4L?|� igiU|tQtii
|�i _LU�4i?|@|�L? Lu |�i hi}hitt�L? tTiU�

A�i ThiUii_�?} T@h@}h@T� @tt�4it |�i |�4i tih�it Mi�?} 4L_i**i_ hiThiti?|t |�i @}�
}hi}@|�L? Lu tL4i _@�*) tih�it E|)T�U@**) �?LMtih�i_� L�ih U@*i?_@h 4L?|�t� 5�U� tih�it
@hi U@**i_ 4L?|�*) �L� tih�it� Wu |�i tih�it �?t|i@_ hiThiti?|t |�i �@*�i Lu tL4i _@�*)
tih�it @| |�i i?_ Lu |�i 4L?|�c U@**i_ @ 4L?|�*) t|LU! tih�itc |�i? _�gihi?| hi}hitt�L?
�@h�@M*it @hi @TThLTh�@|i� Ah@_�?}�_@) igiU|t �? i?_�Lu�4L?|� t|LU! tih�it U@? Mi 4L_�
i**i_ �t�?} . �?_�U@|Lh �@h�@M*it uLh |�i _@)�Lu�|�i��ii! |�@| |�i 4L?|�t i?_ L?� 5�?Ui
|�i t�4 Lu |�iti �@h�@M*it �t @*�@)t L?ic |��t *i@_t |L @ t�?}�*@h�|) ThLM*i4c tL S UL?�



�� +i}�+W�� �L_i*�?} �@T@M�*�|�it Lu j��2��+W�� 4<

|h@t| �@h�@M*it @hi �ti_ �?t|i@_� E5ii A@M*i ����� g��0��(S}� @*tL @**L�t tTiU��U@|�L?
Lu hi}hitt�L? �@h�@M*it @TThLTh�@|i uLh t|LU! tih�it _i�?i_ @t Lu tL4i L|�ih _@) Lu |�i
4L?|�c i�}�c uLh Mi}�??�?} Lu |�i 4L?|� t|LU! tih�it�

6Lh ^�@h|ih*) �L� |�4i tih�itc g��0��(S}� @**L�t |�i t@4i |h@_�?}�_@) LT|�L?t @t
�? |�i 4L?|�*) U@ti� Ah@_�?}�_@) igiU|t �? ^�@h|ih*) tih�it @hi hi*@|��i*) h@hic �L�i�ihc
MiU@�ti |�i U@*i?_@h UL4TLt�|�L? Lu ^�@h|iht _Lit ?L| �@h) @t 4�U� L�ih |�4ic L? @
TihUi?|@}i M@t�tc @t |�@| Lu 4L?|�t _Lit� Ah@_�?}�_@) �@h�@M*it @hi ?L| ThL��_i_ uLh
�L� |�4i tih�it ��|� ti@tL?@* Tih�L_t L|�ih |�@? 4L?|�*) Lh ^�@h|ih*)c Lh uLh t|LU! tih�it
L|�ih |�@? 4L?|�*)�

g��0��(S}� @*tL ThL��_it @ t�4T*��i_ 4L_i* uLh |h@_�?} _@) �@h�@|�L? Lu 4L?|�*) Lh
^�@h|ih*) �L� tih�it |�@| �tit L?*) L?i hi}hittLhc @ �ii!_@)��ii!i?_ UL?|h@t| �@h�@M*iG

A
|
' E?J� Js `ee&_@+r�� D

2
E?J� Js 7@|�o_@+r @?_ 7�?_@+r�

A�i �?_ih*)�?} @tt�4T|�L? uLh |��t 4L_i* �t |�@| @** �ii!_@)t E�L?_@) |�hL�}�
6h�_@)� �@�i �_i?|�U@* igiU|tc @?_ 5@|�h_@) @?_ 5�?_@) �@�i �_i?|�U@* igiU|t� W? g�

�0��(S}� |��t 4L_i* U@? Mi it|�4@|i_ �? |�L �@)tG M) tTiU�u)�?} |�i z[�QJfq LT|�L?
�u |�i �tih ��t�it |�i ThL}h@4 |L 4@!i |�i U�L�Ui Lu �L� |L �@?_*i *i?}|� Lu 4L?|�
igiU|t @t ��|� |�i z[ LT|�L? 4i?|�L?i_ @ML�ic Lh M) tTiU�u)�?} |�i z[�=J'P&f>e LT|�L?
�? ���U� U@ti |�i *i?}|� Lu 4L?|� igiU|t 4L_i* 4�t| Mi tTiU��i_ M) |�i �tihc @t ��|�
z[=J'P&f>e�

OL*�_@) igiU|t E�? @ 4L?|�*) �L� tih�it� @h�ti uhL4 �L*�_@)t ��Lti _@|it �@h) L�ih
|�4i �u E�� |�i @U|���|) 4i@t�hi_ M) |�i tih�it hi}�*@h*) �?Uhi@tit Lh _iUhi@tit @hL�?_ |�i
_@|i Lu |�i �L*�_@)c @?_ E��� |��t _�gihi?|�@**) @giU|t |�L ELh 4Lhi� 4L?|�t _iTi?_�?}
L? |�i _@|i |�i �L*�_@) LUU�ht i@U� )i@h� E,giU|t Lu �L*�_@)t ��|� @ � i_ _@|ic t�U�
@t ��h�t|4@tc @hi �?_�t|�?}��t�@M*i uhL4 � i_ ti@tL?@* igiU|t�� ,@t|ih igiU|t @hi |�i
4Lt| uhi^�i?|*) uL�?_ �L*�_@) igiU|t �? N�5� iUL?L4�U |�4i tih�itc t�?Ui |�i _@|i Lu
,@t|ih �@h�it Mi|�ii? �@hU� 22 @?_ �Th�* 2D� w@MLh #@) @?_ A�@?!t}���?} @*tL @hi
TL|i?|�@*c |�L�}� *itt UL44L?c tL�hUit Lu �L*�_@) igiU|t� A�i M@t�U 4L_i* �ti_ M) j�
�2��+W�� uLh ,@t|ih @?_ w@MLh #@) igiU|t @tt�4it |�@| |�i *i�i* Lu @U|���|) U�@?}it
L? |�i ��|� _@) MiuLhi |�i �L*�_@) uLh @ tTiU��i_ �c @?_ hi4@�?t @| |�i ?i� *i�i*
�?|�* |�i _@) MiuLhi |�i �L*�_@)� 6Lh A�@?!t}���?} |�i 4L_i* �ti_ @tt�4it |�@| |�i
*i�i* Lu @U|���|) U�@?}it L? |�i _@) |�@| �t @ tTiU��i_ ?�4Mih Lu _@)t MiuLhi Lh @u|ih
A�@?!t}���?} @?_ hi4@�?t @| |�i ?i� *i�i* �?|�* #iUi4Mih 2e� A�i hi}hitt�L? �@h�@M*i
UL?t|h�U|i_ uLh |�i �L*�_@) igiU| �tc uLh @ }��i? 4L?|� |c |�i ThLTLh|�L? Lu |�i @giU|i_
|�4i Tih�L_ |�@| u@**t �? 4L?|� |� E�U|�@**)c @t ?L|i_ �? A@M*i ���c |�iti hi}hittLht
@hi _iti@tL?@*�3i_ M) t�M|h@U|�?} Lg |�i�h *L?}�h�? 4L?|�*) 4i@?t�� ,tti?|�@**) |�i
t@4i ,@t|ih igiU| �@h�@M*i @TT*�it @*tL |L ^�@h|ih*) �L� |�4i tih�itc M�| w@MLh #@) @?_
A�@?!t}���?} igiU|t @hi ?L| Thiti?| �? ^�@h|ih*) tih�it� g��0��(S}� _Lit ?L| ThL��_i
M��*|��? �@h�@M*it uLh TLtt�M*i �L*�_@) igiU|t �? t|LU! tih�it�

g��0��(S}� ThL��_it uL�h L|�ih |)Tit Lu hi}hitt�L? �@h�@M*it |L _i@* ��|� @Mh�T|
U�@?}it �? |�i *i�i* Lu @ tih�it Lu @ |i4TLh@h) Lh Tih4@?i?| ?@|�hiG @__�|��i L�|*�iht
E��t�c *i�i* t��u|t Ew5t�c |i4TLh@h) U�@?}it EA�t�c @?_ h@4Tt� ��t @giU| L?*) L?i LM�
tih�@|�L? �? |�i |�4i tih�itc w5t �?Uhi@ti Lh _iUhi@ti @** LMtih�@|�L?t uhL4 @ Uih|@�? |�4i



53

A@M*i ���G �hi_i�?i_ +i}hitt�L? V@h�@M*it �? g��0��(S}�

�+i}hitt�L? igiU| V@h�@M*i _i�?�|�L?Et�

Ahi?_ �L?t|@?|
QJ=pz

E�3��3_E�3�r�3(UE| D ��c ��ihi UE| D �� '
q
� uLh | D �
f uLh | 	 �

26� i_ 5i@tL?@*
pf>pJ=>'

��c| '

+
� �? a@?�@h)

3� �? #iUi4Mih
f L|�ih��ti

c � � � c ���c| '

+
� �? �L�i4Mih

3� �? #iUi4Mih
f L|�ih��ti

26� i_ 5i@tL?@*
p�=QJpb l

t�?E/
�

|�c ULtE/
�

|�c ��ihi /
�

' 2Z�*�2c � $ � $ S E#hLT t�?E/S|� 
 f�

Ah@_�?} #@)
E4L?|�*) Lh ^�@h|ih*) �L��
z[=J'P&f>e_ �z[

A�c| ' E?L� Lu �L?_@)t� 3 E?L� Lu 5�?_@)t�c � � � c ASc| ' E?L� Lu 5@|�h_@)t� 3
E?L� Lu 5�?_@)t�

�?i �Li�U�i?|
Ah@_�?} #@)
E4L?|�*) Lh ^�@h|ih*) �L��
z[�=J'P&f>e_ ez[�QJfq

E?L� Lu �ii!_@)t�3 D

2
E?L� Lu 5@|�h_@)t @?_ 5�?_@)t�

wi?}|��Lu��L?|�
E4L?|�*) �L��
'J2

6
|

3 76c ��ihi6
|

' *i?}|� Lu 4L?|� | E�? _@)t� @?_ 76 ' �f�e�.D E@�ih@}i *i?}|�
Lu 4L?|��

wi?}|��Lu�"�@h|ih
E^�@h|ih*) �L��
'JZ

^
|

3 7̂c ��ihi ^
|

' *i?}|� Lu ^�@h|ih | E�? _@)t� @?_ 7̂ ' b����2D E@�ih@}i *i?}|�
Lu ^�@h|ih�

wi@T vi@h
E4L?|�*) @?_ ^�@h|ih*) �L��
'P&f>e

ut
|

'

+
f�.D �? *i@T )i@h 6iMh�@h) E�ht| ^�@h|ih�

3f�2D �? L|�ih 6iMh�@h�it E�ht| ^�@h|ih�
f L|�ih��ti

5|LU! Ah@_�?} #@)
E4L?|�*) t|LU!�
z[pzJQ�b�l

(�c| '

+
� ��|� _@) Lu 4L?|� | �t @ �L?_@)

3� ��|� _@) Lu 4L?|� | �t @ 5�?_@)
f L|�ih��ti

c

u u u c (Sc| '

+
� ��|� _@) Lu 4L?|� | �t @ 5@|�h_@)

3� ��|� _@) Lu 4L?|� | �t @ 5�?_@)
f L|�ih��ti

c

��ihi �� �t |�i t4@**ih Lu � @?_ |�i *i?}|� Lu 4L?|� |� 6Lh i?_�Lu�4L?|� t|LU!
tih�itc ti| � |L ��c ��i�c tTiU�u) z[pzJQ�b
�l�

5|@|�t|�Ut �@?@_@ ,@t|ih
E4L?|�*) Lh ^�@h|ih*) �L��
pQf>pzfeb�l

Wu ,@t|ih u@**t MiuLhi �Th�* �c *i| ?
.

Mi |�i ?�4Mih Lu |�i � _@)t L? Lh MiuLhi
,@t|ih u@**�?} �? �@hU�� A�i?G

.E�c |� '

+
?
.

*� �? �@hU�
3?

.

*� �? �Th�*
f L|�ih��ti

�

Wu ,@t|ih u@**t L? Lh @u|ih �Th�* �c |�i? .E�c |� ' f�
E�L|iG A��t �@h�@M*i �t f i UiT| �? �@hU� @?_ �Th�* ELh �ht| @?_ tiUL?_ ^�@h|ih���

�+it|h�U|�L?tc �u @?)c @hi }��i? �? T@hi?|�itit� ,@U� i?|h) @*tL }��it |�i ?@4i �ti_ |L tTiU�u) |�i hi}hitt�L? igiU| �? |�i
�@h�@M*it @h}�4i?| Lu |�i hi}hitt�L? tTiUc i�}�c ef{efpp�J= t�>e�>K'fp$QJ=pz��

2A�i �@h�@M*it t�L�? @hi uLh 4L?|�*) tih�it� �LhhitTL?_�?} �@h�@M*it @hi @�@�*@M*i uLh @?) L|�ih ti@tL?@* Tih�L_�
�W? @__�|�L? |L |�iti S �@h�@M*itc |�i z[ LT|�L? @*tL �?U*�_it |�i 'P&f>e hi}hitt�L? �@h�@M*i EuLh �?|h@?tuLh4i_ tih�it�c Lh

�| hitU@*it 6iMh�@h) �@*�it Lu t
|

|L 76
8eK

t
|

*6
|

c ��ihi 76
8eK

' 2H�2D E@�ih@}i *i?}|� Lu 6iMh�@h)� EuLh @? Lh�}�?@*
tih�it t

|

|�@| �t |h@?tuLh4i_�� "�@h|ih*) z[ �t �@?_*i_ @?@*L}L�t*)�
eW? @__�|�L? |L |��t �@h�@M*ic |�i z[�QJfq LT|�L? @*tL �?U*�_it |�i 'P&f>e hi}hitt�L? �@h�@M*i EuLh �?|h@?tuLh4i_ tih�it�c

Lh �| hitU@*it 6iMh�@h) �@*�it Lu t
|

|L 76
8eK

t
|

*6
|

c ��ihi 76
8eK

' 2H�2D E@�ih@}i *i?}|� Lu 6iMh�@h)� EuLh @? Lh�}�?@*
tih�it t

|

|�@| �t |h@?tuLh4i_�� "�@h|ih*) z[�QJfq �t �@?_*i_ @?@*L}L�t*)�



�� +i}�+W�� �L_i*�?} �@T@M�*�|�it Lu j��2��+W�� 54

A@M*i ���G �hi_i�?i_ +i}hitt�L? V@h�@M*it �? g��0��(S}�

�+i}hitt�L? igiU| V@h�@M*i _i�?�|�L?Et�

D,@t|ih OL*�_@)
E4L?|�*) Lh ^�@h|ih*) �L��
f>pzfeb�l

.E�c |� ' �

�

fd?L� Lu |�i � _@)t MiuLhi ,@t|ih u@**�?} �? 4L?|� ELh ^�@h|ih� |o�
E�L|iG A��t �@h�@M*i �t f i UiT| �? 6iMh�@h)c �@hU�c @?_ �Th�* ELh �ht| @?_ tiUL?_
^�@h|ih�� W| �t ?L?3ihL �? 6iMh�@h) L?*) uLh � : 22��

Dw@MLh #@)
E4L?|�*) �L��
'>KJeb�l

uE�c |� ' �

�

fd?L� Lu |�i � _@)t MiuLhi w@MLh #@) u@**�?} �? 4L?|� |o�
E�L|iG A��t �@h�@M*i �t f i UiT| �? ��}�t| @?_ 5iT|i4Mih��

DA�@?!t}���?}
E4L?|�*) �L��
z�>=�b�l

A�� E�c |� ' ThLTLh|�L? Lu _@)t uhL4 � _@)t MiuLhi A�@?!t}���?} |�hL�}� #i�
Ui4Mih 2e |�@| u@** �? 4L?|� | E?i}@|��i �@*�it Lu � �?_�U@|i _@)t @u|ih
A�@?!t}���?}��

E�L|iG A��t �@h�@M*i �t f i UiT| �? �L�i4Mih @?_ #iUi4Mih��

�__�|��i ��|*�ih @| |f
>J_@|if

��
E|3�

|

'
q
� uLh | ' |f
f uLh | �' |f

E_@|if �t |�i _@|i ULhhitTL?_�?} |L |�4i TL�?| |f�

wi�i* 5��u| @| |f
'p_@|if

w5
E|3�

|

'
q3� uLh | 	 |f

f uLh | D |f

Ai4TLh@h) ��@?}i @| |f
zQ_@|if

A�
E|3�

|

'
q
f uLh | 	 |f
k|3|3 uLh | D |f

c

��ihi k �t |�i h@|i Lu _iU@) M@U! |L |�i Thi��L�t *i�i* Ef 	 k 	 ���

+@4Tc |f |L |�
eP_@|if�_@|i�

+�
E|3c|4�

|

'

+ 3� uLh | $ |f
E|3 |f�*E|� 3 |f�3 � uLh |f 	 | 	 |�

f uLh | D |�

e+it|h�U|�L?tc �u @?)c @hi }��i? �? T@hi?|�itit� ,@U� i?|h) @*tL }��it |�i ?@4i �ti_ |L tTiU�u) |�i hi}hitt�L? igiU| �? |�i
�@h�@M*it @h}�4i?| Lu |�i hi}hitt�L? tTiUc i�}�c ef{efpp�J= t�>e�>K'fp$QJ=pz��

DA�i @U|�@* �@h�@M*i �ti_ uLh 4L?|�*) ,@t|ih igiU|t �t .E�c |�3 7.E�c |�c ��ihi |�i 7.E�c |� @hi |�i R*L?}�h�?� 4L?|�*)
4i@?t Lu .E�c |� ULhhitTL?_�?} |L |�i �ht| eff )i@h Tih�L_ Lu |�i Bhi}Lh�@? U@*i?_@hc �DH���bH2� A��t ThL��_it @
U*Lti @TThL �4@|�L? |L |�i @�ih@}i U@*U�*@|i_ L�ih |�i 4�U� *L?}ih Tih�L_ Lu @ UL4T*i|i U)U*i Lu |�i _@|it Lu ,@t|ih�
6Lh 4Lhi _i|@�*tc tii �L?|it E�bbH�� EA�iti 4i@?t @hi ?L?3ihL L?*) uLh 6iMh�@h)c �@hU�c @?_ �Th�*�� �?@*L}L�t
_iti@tL?@*�3i_ �@h�@M*it @hi �ti_ uLh w@MLh #@) @?_ A�@?!t}���?} igiU|tc @?_ uLh ^�@h|ih*) ,@t|ih igiU|t�

TL�?| L?�@h_ M) tL4i UL?t|@?| @4L�?|c A�t @**L� uLh @? @Mh�T| �?Uhi@ti Lh _iUhi@ti �?
|�i *i�i* Lu |�i tih�it |�@| hi|�h?t |L �|t Thi��L�t *i�i* i TL?i?|�@**) h@T�_*)c @?_ h@4Tt
@**L� uLh @ *�?i@h �?Uhi@ti Lh _iUhi@ti �? |�i *i�i* Lu |�i tih�it L�ih @ tTiU��i_ |�4i
�?|ih�@*� A�i tTiU��U hi}hitt�L? �@h�@M*it �ti_ |L 4L_i* |�iti igiU|t @hi }��i? �? A@M*i
���� Ew5 hi}hitt�L? �@h�@M*it @hi _i�?i_ @t �� @?_ |�i? fc �? Thiuihi?Ui |L @? i^���@*i?|
f @?_ |�i? � _i�?�|�L?c |L 4@!i |�i L�ih@** *i�i* Lu |�i hi}hitt�L? 4i@? u�?U|�L? Lu @?)
uLhiU@t|t UL?t�t|i?| ��|� |�i 4Lt| hiUi?| *i�i* Lu |�i |�4i tih�it� 5�4�*@h UL?t�_ih@|�L?t
_�U|@|i |�i _i�?�|�L? Lu h@4T �@h�@M*it��

A�i hi}hitt�L? tTiU @**L�t tTiU��U@|�L? Lu ��tc w5tc A�tc @?_ h@4Tt uLh U@tit
��ihi Th�Lh !?L�*i_}i t�}}it|t t�U� igiU|t @| !?L�? |�4i TL�?|t� �u|i?c �L�i�ihc
*@h}i ti@tL?@* 4L�i4i?|t 4@!i �| _��U�*| |L �_i?|�u) ��ihi t�U� U�@?}it �? *i�i* �@�i
LUU�hi_� #i|ih4�?@|�L? Lu |�i *LU@|�L? @?_ ?@|�hi Lu TL|i?|�@* L�|*�iht �t |�i LM�iU|��i
Lu |�i L�|*�ih _i|iU|�L? 4i|�L_L*L}) �4T*i4i?|i_ M) |�i L�|*�ih tTiUQtii 5iU|�L? ��S
@?_ |�i L�|*�ih tTiU _LU�4i?|@|�L? �? 5iU|�L? S� A��t 4i|�L_L*L}) U@? Mi �ti_ |L
_i|iU| ��tc A�tc @?_ w5t E?L| h@4Tt�( @?) |�@| @hi _i|iU|i_ @hi @�|L4@|�U@**) @__i_
|L |�i 4L_i* @t hi}hitt�L? �@h�@M*it�



55

�hitTiU��i_ ��tc w5tc A�tc @?_ h@4Tt @hi @U|�@**) t�4T*i uLh4t Lu �?|ih�i?|�L?t
@t _�tU�tti_ M) �L @?_ A�@L E�b.D�� `��*i g��0��(S}� _Lit ?L| ThL��_i |�i u�** h@?}i
Lu _)?@4�U �?|ih�i?|�L? igiU|t _�tU�tti_ M) �L @?_ A�@Lc Lu|i? @ t�Lh| ti^�i?Ui Lu
t��|@M*) U�Lti? ��c w5c A�c @?_%Lh h@4T �@h�@M*it U@? ThL_�Ui hi@tL?@M*i @TThL �4@�
|�L?t |L 4Lhi UL4T*i _)?@4�U �?|ih�i?|�L? igiU|tc @*Mi�| @| |�i ULt| Lu @? @__�|�L?@*
T@h@4i|ih Lh |�L� �?@*L}L�t hi4@h!t @TT*) |L |�i hi*@|�L? Mi|�ii? hi}�+W�� 4L_i*t
UL?|@�?�?} E�tih�_i�?i_� hi}hitt�L? �@h�@M*it |�@| @hi |�i4ti*�it t|LU�@t|�U |�4i tih�itc
@?_ |�i _)?@4�U |h@?tuih u�?U|�L? 4L_i*t _�tU�tti_ M) �L @?_ ai?!�?t E�b.Sc U�@T|iht
�f @?_ ���� A��tc hi}�+W�� 4L_i*t U@? Lu|i? Mi �ti_ |L @TThL �4@|i 4Lhi }i?ih@*
_)?@4�U |h@?tuih u�?U|�L? 4L_i*tc @*|�L�}� |h@?tuih u�?U|�L? 4L_i*t hi^��hi tTiU�@*
|hi@|4i?| ��i? uLhiU@t|�?}c t�?Ui u�|�hi �@*�it Lu t|LU�@t|�U i T*@?@|Lh) �@h�@M*it @hi
}i?ih@**) �?!?L�?� E5ii �L @?_ ai?!�?t �b.Sc 5iU|�L? ���D��

��e W_i?|��U@|�L? @?_ tTiU��U@|�L? Lu |�i �+W�� T@h| Lu |�i 4L_i*

A�i �+W�� T@h| Lu @ hi}�+W�� 4L_i* �t _i|ih4�?i_ M) �|t Lh_iht @?_ t|h�U|�hic
i�}�c ER _ ^�c E� ( '�c @?_ r uLh 4L_i* E��� Wu ?L hi}hitt�L? �@h�@M*it @hi �?U*�_i_
�? |�i 4L_i*c |�i? _i|ih4�?@|�L? Lu |�i Lh_iht uLh |�i hit�*|�?} T�hi �+W�� 4L_i*
EU@**i_ �+W�� 4L_i* �_i?|��U@|�L?� U@? Mi U@hh�i_ L�| M) uL**L��?} �i**�it|@M*�t�i_
ThLUi_�hit |�@| hi*) L? i @4�?@|�L? Lu |�i t@4T*i @�|LULhhi*@|�L? u�?U|�L? E��6� @?_
t@4T*i T@h|�@* @�|LULhhi*@|�L? u�?U|�L? E���6� Lu |�i |�4i tih�it +

|
@?_ �|t _�gihi?Uit�

6Lh hi}�+W�� 4L_i*tc @ 4L_��i_ @TThL@U� �t ?ii_i_c t�?Ui |�i Thiti?Ui Lu hi}hitt�L?
igiU|t U@? _�t|Lh| |�i @TTi@h@?Ui Lu |�i ��6 @?_ ���6� A)T�U@**)c |�i _�gihi?U�?}
Lh_iht U@? Mi �_i?|��i_ M) i @4�?�?} ��6t Lu |�i |�4i tih�it +

|
@?_ �|t _�gihi?Uit�

A�i?c L?i t�L�*_ LM|@�? |�i hit�_�@*t uhL4 @ hi}hitt�L? Lu |�i _�gihi?Ui_ _@|@ L? |�i
_�gihi?Ui_ hi}hitt�L? �@h�@M*it� A�i ��6 @?_ ���6 Lu |�iti hit�_�@*t U@? |�i? Mi
i @4�?i_ �? |�i �t�@* �@) |L �_i?|�u) |�i �+ @?_ �� Lh_iht Lu |�i hi}hitt�L? ihhLh
|ih4 �? |�i hi}�+W�� 4L_i*� A��t @TThL@U� |L hi}�+W�� 4L_i* �_i?|��U@|�L? �t
_�tU�tti_ @?_ �**�t|h@|i_ �? �i** @?_ O�**4ih E�bH�� @?_ �i** E�bbb��

A�i !i) tTiU �ti_ |L �4T*i4i?| |��t @TThL@U� |L hi}�+W�� 4L_i* �_i?|��U@|�L?
�t |�i �_i?|�u) tTiU� 6Lh �**�t|h@|�L?c UL?t�_ih @ 4L?|�*) ti@tL?@* |�4i tih�it� A�i
�t�@* ��6t i @4�?i_ |L _i|ih4�?i |�i _�gihi?U�?} ?ii_i_ @hi |�Lti Lu +

|
c E� � ��+

|
c

E����2�+
|
c @?_ E����E����2�+

|
� A�i �_i?|�u) tTiU U@? ThL_�Ui @** |�iti ��6t �? @

t�?}*i h�?� �?Ui |�i _�gihi?U�?} �@t Mii? _i|ih4�?i_c @?L|�ih h�? Lu g��0��(S}� U@?
Mi 4@_i �t�?} |�i �_i?|�u) @?_ hi}hitt�L? tTiUt |L}i|�ih |L E�� hi}hitt |�i _�gihi?Ui_
+
|
tih�it L? |�i _�gihi?Ui_ hi}hitt�L? �@h�@M*itc @?_ E��� ThL_�Ui |�i ��6 @?_ ���6 Lu

|�i hi}hitt�L? hit�_�@*t uLh �ti �? �_i?|�u)�?} |�i �+ @?_ �� Lh_iht Lu |�i 4L_i*� 6Lh
i @4T*ic �u L?i ?L?ti@tL?@* @?_ L?i ti@tL?@* _�gihi?Ui @hi tTiU��i_ E_ ' � @?_ ( ' ��c
|�i �_i?|�u) @?_ hi}hitt�L? tTiUt ��** �| |�i 4L_i*

E����E����2�+
|
'
[
�

q
�
E����E����2�%

�|
n �

|
ED�

M) Lh_�?@h) *i@t| t^�@hit E�w5�c @?_ ��** ThL_�Ui |�i ��6 @?_ ���6 Lu |�i hi}hitt�L?
hit�_�@*t �

|
�? ED��

�? @*|ih?@|��i @TThL@U� |�@| _Lit ?L| hi^��hi |�L h�?t Lu |�i g��0��(S}� ThL}h@4
U@? Mi �ti_ �u |�i 4@ �4�4 _�gihi?U�?} Lh_iht E?L?ti@tL?@* @?_ ti@tL?@*� |�@| 4@) Mi



�� +i}�+W�� �L_i*�?} �@T@M�*�|�it Lu j��2��+W�� 56

hi^��hi_ @hi @tt�4i_ !?L�?� 6Lh i @4T*ic t�TTLti |�@| |�iti 4@ �4�4 _�gihi?U�?}
Lh_iht @hi _ ' � @?_ ( ' �� A�i? |�i �_i?|�u) @?_ hi}hitt�L? tTiUt U@? Mi �ti_ |L
E�� TihuLh4 �w5 hi}hitt�L? L? ED� |L ThL_�Ui T@h@4i|ih it|�4@|it �q

�
c E��� UL4T�|i @?

it|�4@|i_ E�?_�gihi?Ui_� hi}hitt�L? ihhLh tih�it �5
|
' +

|
�S

�

�q
�
%
�|
c @?_ E���� ThL_�Ui

��6t @?_ ���6t Lu �5
|
c E�����5

|
c E����2��5

|
c @?_ E����E����2��5

|
� A�iti ��6t @?_

���6t U@? Mi i @4�?i_ |L _i|ih4�?i |�i Lh_iht Lu _�gihi?U�?} hi^��hi_c @t �i** @t |�i
Lh_iht Lu |�i �+ @?_ �� LTih@|Lht uLh |�i 4L_i*�

A�ihi �t L?i i UiT|�L? |L |�i @ML�i hi4@h!t� Wu @ UL?t|@?| |ih4 �t tTiU��i_ �? |�i
hi}hitt�L? tTiUc |�i? �| ��** Mi �?U*�_i_ ��i? |�i �w5 hi}hitt�L? �t _L?i L? ED�c M�| ?L|

��i? |�i hi}hitt�L? igiU|t @hi hi4L�i_ uhL4 |�i _@|@� A��tc @U|�@**)c �5
|
' +

|
�P

�D2

�q
�
%
�|

�u �q
�
%
�|
�t |�i |hi?_ UL?t|@?| |ih4� AL i T*@�? ��) |��t �t _L?ic �i UL?t�_ih ED�� 6hL4

hi4@h!t �? 5iU|�L? ���c @ |hi?_ UL?t|@?| �@h�@M*i �? 4L_i* ED� @**L�t uLh @ TL*)?L4�@*
Lu _i}hii 2c |�L�}� |�i UL?t|@?| @?_ *�?i@h |ih4t EuLh |f � � @?_ |� @hi �4T*�U�|*)
@**L�i_ uLh |�hL�}� |�i _�gihi?U�?} M) E����E����2�� 5�?Ui |�i UL?t|@?| @?_ *�?i@h
ULi�U�i?|t U@??L| Mi it|�4@|i_c |�i u�** TL*)?L4�@* igiU| U@??L| Mi t�M|h@U|i_ uhL4 |�i
�?_�gihi?Ui_ tih�it +

|
� +@|�ih |�@? t�M|h@U| L?*) |�i |2 |ih4 Lu |�i TL*)?L4�@*c g��0�

�(S}� �}?Lhit |�i it|�4@|i_ |hi?_ UL?t|@?| ��i? Uhi@|�?} |�i �?_�gihi?Ui_ hi}hitt�L?
ihhLh tih�it �5

|
� 5�4�*@h hi4@h!t @TT*) |L |�i }i?ih@* 4L_i* Ee�� A�i L?*) igiU| |�@|

�?U*�t�L? Lu @ |hi?_ UL?t|@?| �@t L? |�i UL4T�|@|�L?t Lu |�i �_i?|�u) tTiU �t |�@| �|t
�?U*�t�L? �? Ee� ��** @giU| |�i hi}hitt�L? it|�4@|it �q

�
uLh � � 2�

��D �L_i* it|�4@|�L? @?_ �?uihi?Ui

A�i hi}hitt�L? @?_ @h�4@ tTiUt tTiU�u) @ hi}�+W�� 4L_i*� A�i it|�4@|i tTiU |�i?
it|�4@|it |�i 4L_i* T@h@4i|iht M) i @U| 4@ �4�4 *�!i*��LL_c Lh M) @ �@h�@?| !?L�? @t
UL?_�|�L?@* 4@ �4�4 *�!i*��LL_ E�L @?_ ai?!�?t �b.Sc TT� 2fb�2�2�c ���U� �t tL4i�
|�4it U@**i_ UL?_�|�L?@* *i@t| t^�@hit� Ntiht 4@) tTiU�u) 4@ �4�3@|�L? Lu |�i u�**) i @U|
*�!i*��LL_c Lh Lu |�i *�!i*��LL_ UL?_�|�L?@* uLh |�i �+ M�| i @U| uLh |�i �� T@h@4i|ihtc
Lh Lu |�i *�!i*��LL_ UL?_�|�L?@* uLh ML|� |�i �+ @?_ �� T@h@4i|iht� #�gihi?Uit �? �+
T@h@4i|ih it|�4@|�L? Mi|�ii? i @U| @?_ UL?_�|�L?@* *�!i*��LL_ 4@ �4�3@|�L? @hi }i?ih�
@**) t4@**c @?_ |�ihi @hi t�|�@|�L?t ��ihi i@U� @TThL@U� �t @TThLTh�@|i� E5ii 5iU|�L? e��
#�gihi?Uit Mi|�ii? i @U| @?_ UL?_�|�L?@* *�!i*��LL_ uLh �� T@h@4i|ih it|�4@|�L? @hi
4Lhi u�?_@4i?|@*c ��|� i @U| *�!i*��LL_ Mi�?} |�i hiUL44i?_i_ @TThL@U�� A�i LT|�L?
Lu U�LLt�?} |�i UL?_�|�L?@* *�!i*��LL_ uLh �� T@h@4i|iht �t ThL��_i_ �? g��0��(S}�

4@�?*) uLh UL4T@h�tL? Lu hit�*|t ��|� L|�ih tLu|�@hic @?_ uLh LUU@t�L?@* �ti |L ThL_�Ui
�?�|�@* it|�4@|it uLh i @U| 4@ �4�4 *�!i*��LL_ it|�4@|�L? ��i? UL?�ih}i?Ui ThLM*i4t
@h�ti� E5ii 5iU|�L? e���� A�i _iu@�*| LT|�L? �t i @U| 4@ �4�4 *�!i*��LL_ it|�4@|�L? uLh
ML|� |�i �+ @?_ �� T@h@4i|iht�

`��U�i�ih U�L�Ui Lu it|�4@|�L? 4i|�L_ �t 4@_ic |�i hit�*|�?} *L}�*�!i*��LL_ uLh @
T�hi �+W�� 4L_i* �t hi_�Ui_ |L @ t�4 Lu t^�@hit u�?U|�L? |�@| �t |�i? 4�?�4�3i_ M)
@ ?L?*�?i@h *i@t| t^�@hit hL�|�?i E�W����kc _�tU�tti_ M) �Lhic B@hML�c @?_ O�**�
t|hL4 �bHf�� AL 4@ �4�3i |�i *�!i*��LL_ uLh @ u�** hi}�+W�� 4L_i*c @? �|ih@|��i
}i?ih@*�3i_ *i@t| t^�@hit EWBw5� @*}Lh�|�4 E��h4@?c �||L @?_ �i** �bH.� �t �ti_� A��t
@*}Lh�|�4 �?�L*�it |�L }i?ih@* t|iTtG E�� uLh }��i? �@*�it Lu |�i �+ @?_ �� T@h@4i|ihtc
|�i hi}hitt�L? T@h@4i|iht |�@| 4@ �4�3i |�i *�!i*��LL_ @hi LM|@�?i_ M) @ }i?ih@*�3i_
*i@t| t^�@hit EBw5� hi}hitt�L? E�t�?} |�i UL�@h�@?Ui t|h�U|�hi Lu |�i hi}hitt�L? ihhLhtc



57

���U� �t _i|ih4�?i_ M) |�i�h �+W�� 4L_i*�( @?_ E��� uLh }��i? �@*�itc q
�
c Lu |�i hi�

}hitt�L? T@h@4i|ihtc |�i �+W�� 4L_i* �t �| M) 4@ �4�4 *�!i*��LL_ |L |�i |�4i tih�it
Lu hi}hitt�L? ihhLhtc 5

|
' +

|
�Sq

�
%
�|
� WBw5 �|ih@|it Mi|�ii? |�iti |�L }i?ih@* t|iTt

�?|�* UL?�ih}i?Ui �t @U��i�i_� E��|T�| LT|�L?t �? |�i it|�4@|i tTiU @**L� uLh _�tT*@) Lu
�?|ih4i_�@|i hit�*|t uhL4 |�i it|�4@|�L? �|ih@|�L?tc �u _it�hi_�� A�i *�!i*��LL_ u�?U|�L?
Ei @U| Lh UL?_�|�L?@*� �t i�@*�@|i_ �t�?} @? @TThL@U� _ih��i_ uhL4 |�Lti t�}}it|i_ M)
�L @?_ ai?!�?t E�b.Sc ��@T|ih .�c w��?} @?_ �L E�b.b�c O�**4ih @?_ A�@L E�b.b�c @?_
`�*tL? E�bH��� 5iU|�L? e _�tU�ttit Uih|@�? ThLM*i4t |�@| 4@) @h�ti �? 4L_i* it|�4@|�L?
|�@| @** �tiht t�L�*_ Mi @�@hi Lu�

5|@|�t|�U@* �?uihi?Uit @ML�| hi}�+W��4L_i* T@h@4i|iht 4@) Mi 4@_i �t�?} @t)4T�
|L|�U hit�*|t uLh 4@ �4�4 *�!i*��LL_ it|�4@|�L? Lu �+W�� 4L_i*t E�L @?_ ai?!�?t
�b.Sc U�@T|ih .( �hLU!�i** @?_ #@��t �bH.c U�@T|ih H� @?_ hi}�+W�� 4L_i*t E��ihUi
�b.�( tii @*tL �i** �bbb�� A�iti hit�*|t t|@|i |�@|c �?_ih t��|@M*i @tt�4T|�L?tc |�i
T@h@4i|ih it|�4@|it @hi @TThL �4@|i*) ?Lh4@**) _�t|h�M�|i_ ��|� 4i@?t i^�@* |L |�i
|h�i T@h@4i|ih �@*�it @?_ ��|� @ Uih|@�? UL�@h�@?Ui 4@|h� |�@| U@? Mi it|�4@|i_� EA�i
Rt��|@M*i @tt�4T|�L?t� �?U*�_i |�@| |�i |h�i 4L_i* uLh4 �t �ti_c |�@| |�i 4L_i*<t �+
LTih@|Lht @hi @** t|@|�L?@h) @?_ �|t �� LTih@|Lht @hi @** �?�ih|�M*ic @?_ |�@| |�i tih�it
�t t��U�i?|*) *L?} uLh |�i @t)4T|L|�U hit�*|t |L @TT*)�� Nt�?} |�iti hit�*|tc g��0��(S}�
ThL��_it t|@?_@h_ ihhLht uLh |�i �+�� @?_ hi}hitt�L? T@h@4i|ih it|�4@|itc @?_c LT�
|�L?@**)c ULhhi*@|�L? ELh UL�@h�@?Ui� 4@|h�Uit uLh |�i it|�4@|it Lu ML|� |�i �+�� @?_
|�i hi}hitt�L? T@h@4i|iht� EA�i hi}hitt�L? T@h@4i|ih it|�4@|it @hi @t)4T|L|�U@**) �?�
ULhhi*@|i_ ��|� |�i �+�� T@h@4i|ih it|�4@|it�� A�iti hit�*|t 4@) Mi �ti_ �? |�i �t�@*
�@) |L 4@!i ?Lh4@* |�iLh) �?uihi?Uit @ML�| 4L_i* T@h@4i|ihtc �?U*�_�?}c @t 4i?|�L?i_
�? 5iU|�L? ���c �ti Lu |�t|@|�t|�Ut @?_ �2�t|@|�t|�Ut ThL_�Ui_ M) g��0��(S}� |L @ttitt
|�i t|@|�t|�U@* t�}?��U@?Ui Lu �?_���_�@* hi}hitt�L? T@h@4i|iht @?_ Lu }hL�Tt Lu hi}hit�
t�L? T@h@4i|iht ULhhitTL?_�?} |L T@h|�U�*@h hi}hitt�L? igiU|t� �*tLc t�?Ui g��0��(S}�

Th�?|t L�| |�i �@*�i Lu |�i 4@ �4�3i_ *L}�*�!i*��LL_ u�?U|�L?c �@h�L�t *�!i*��LL_ h@|�L
|it|t @hi TLtt�M*i M) 4@!�?} 4�*|�T*i h�?t Lu |�i ThL}h@4 ��|� _�gihi?| 4L_i*t�

g��0��(S}� �tit |�i 4@ �4�4 *�!i*��LL_ it|�4@|i Lu |�i hit�_�@* �@h�@?Ui j2c ���U�
�t 	j2 ' 55*E?� _� r �(�c ��ihi 55 �t |�i hit�_�@* t�4�Lu�t^�@hit @?_ ?� _� r �( �t
|�i igiU|��i ?�4Mih Lu LMtih�@|�L?t @u|ih _�gihi?U�?}� EWu |�i *�!i*��LL_ u�?U|�L? |�@| �t
UL?_�|�L?@* ��|� hitTiU| |L |�i �+ T@h@4i|iht �t �ti_c hiT*@Ui ?�_�r �( M) ?�R�_�
r �� � r �(�� �L|�Ui |�ihi �t ?L R_i}hiit Lu uhii_L4� @_��t|4i?| uLh 4L_i* T@h@4i|iht
Mi�?} it|�4@|i_� 6Lh |��t hi@tL?c �u g��0��(S}� �t �ti_ |L �| @ T�hi hi}hitt�L? 4L_i*Q
@ 4L_i* ��Lti hi}hitt�L? ihhLht uL**L� |�i �+W��Ef f f� 4L_i*Q	j2 ��** _�gih uhL4
|�i �t�@* �?M�@ti_ hi}hitt�L? �@h�@?Ui it|�4@|i� �L?ti^�i?|*)c |�i hit�*|�?} t|@?_@h_
ihhLhtc |�t|@|�t|�Utc @?_ �2�t|@|�t|�Ut uLh |�i hi}hitt�L? T@h@4i|ih it|�4@|it ��** @*tL _�gih
t*�}�|*) uhL4 |�Lti |�@| �L�*_ Mi LM|@�?i_ uhL4 @ t|@?_@h_ hi}hitt�L? ThL}h@4�

�? @*|ih?@|��i @TThL@U� |L �?uihi?Ui �t |L �ti |�i *�!i*��LL_�M@ti_ 4L_i* ti*iU|�L?
Uh�|ih�@ ThL_�Ui_ M) g��0��(S}�G �W�c �W�� E@*tL !?L�? @t |�i 6�@_��t|i_ �W��c
O@??@?�"��??c @?_ �W�� 6Lh i@U� Lu |�iti t|@|�t|�Utc |�i 4L_i* ThL_�U�?} |�i *L�ih
�@*�i �t Thiuihhi_� �?i @_�@?|@}i |L |�iti Uh�|ih�@ L�ih t|@?_@h_ |�t|@|�t|�Utc �2�t|@|�t|�Utc
@?_ *�!i*��LL_ h@|�L |it|t �t |�@| |�i) 4@) Mi �ti_ |L UL4T@hi ?L??it|i_4L_i*tQ4L_i*t
|�@| _�gih uhL4 i@U� L|�ih �? t�U� @ �@) |�@| L?i 4L_i* U@??L| Mi LM|@�?i_ t�4T*) M)
hi4L��?} T@h@4i|iht uhL4 @?L|�ih 4L_i*� E,�}�c �+E�� �iht�t ��E�� �t @ ?L??it|i_



�� +i}�+W�� �L_i*�?} �@T@M�*�|�it Lu j��2��+W�� 58

UL4T@h�tL?�� 5L4i U@�|�L? 4�t| Mi i ihU�ti_ �? �ti Lu |�i 4L_i* ti*iU|�L? Uh�|ih�@�
5iU|�L? e�D _�tU�ttit Uih|@�? t�|�@|�L?t |�@| @h�ti �? hi}�+W�� 4L_i**�?} uLh ���U� |�i
�ti Lu |�iti Uh�|ih�@c @t �i** @t t|@?_@h_ *�!i*��LL_ h@|�L |it|tc �t �?�@*�_�

��S #�@}?Lt|�U U�iU!�?} �?U*�_�?} L�|*�ih _i|iU|�L?

#�@}?Lt|�U U�iU!�?} Lu @ hi}�+W�� 4L_i* �t TihuLh4i_ |�hL�}� �@h�L�t @?@*)tit Lu
|�i hit�_�@*t uhL4 4L_i* it|�4@|�L?c |�i LM�iU|��i Mi�?} |L U�iU! �u |�i |h�i hit�_�@*t
E@

|
�? E��� @TTi@h |L Mi ���|i ?L�tiQ����_� �Efc j2�� E�L|iG �Lh4@*�|) Lu |�i @

|
t �t

?L| ?ii_i_ uLh |�i *@h}i t@4T*i it|�4@|�L? @?_ �?uihi?Ui hit�*|t( �| �t 4Lt| �4TLh|@?|
uLh �@*�_�|) Lu Thi_�U|�L? �?|ih�@*t ThL_�Ui_ �? uLhiU@t|�?}�� A�i U�iU! tTiU �t �ti_
|L ThL_�Ui �@h�L�t _�@}?Lt|�U t|@|�t|�Ut �t�?} |�i hit�_�@*t uhL4 |�i �||i_ 4L_i*� AL
U�iU! uLh @�|LULhhi*@|�L?c g��0��(S}� U@? ThL_�Ui ��6t @?_ ���6t Lu |�i hit�_�@*t
E��|� t|@?_@h_ ihhLht�c @*L?} ��|� w��?} @?_ �L E�b.H� t�44@h) "�t|@|�t|�Ut� g��0�
�(S}� U@? @*tL ThL_�Ui M@t�U _itUh�T|��i t|@|�t|�Ut Lu |�i hit�_�@*t @?_ @ ��t|L}h@4 Lu
|�i t|@?_@h_�3i_ hit�_�@*t� A�i hit�_�@*t U@? Mi �h�||i? |L @ �*i uLh u�h|�ih @?@*)t�t
Et�U� @t ��}� hitL*�|�L? T*L||�?}� M) L|�ih tLu|�@hi�

�? �4TLh|@?| @tTiU| Lu _�@}?Lt|�U U�iU!�?} Lu |�4i tih�it 4L_i*t �t L�|*�ih _i|iU|�L?�
A�i L�|*�ih tTiU Lu g��0��(S}� ThL��_it uLh @�|L4@|�U _i|iU|�L? Lu @__�|��i L�|*�iht
E��t�c |i4TLh@h) U�@?}i L�|*�iht EA�t� @?_ *i�i* t��u|t Ew5t�� A�iti L�|*�ih |)Tit Ehi�
uihh�?} |L ��tc A�tc @?_ w5t @t RL�|*�iht�� @?_ |�i�h @ttLU�@|i_ hi}hitt�L? �@h�@M*it @hi
_i�?i_ �? 5iU|�L? ���� g��0��(S}�<t @TThL@U� |L L�|*�ih _i|iU|�L? �t M@ti_ L? |�@| Lu
��@?} @?_ A�@L E�bH��Qtii @*tL ��@?}c A�@Lc @?_ ��i? E�bHH�Q��|� i |i?t�L?t @?_
4L_��U@|�L?t @t _�tU�tti_ �? �i** E�bH�c �bbb� @?_ �||L @?_ �i** E�bbf�� A�i }i?ih@*
@TThL@U� �t t�4�*@h |L t|iT��ti EBw5� hi}hitt�L?c ��ihi |�i U@?_�_@|i hi}hitt�L? �@h��
@M*it @hi ��c w5c @?_%Lh A� �@h�@M*it uLh @** |�4i TL�?|t @| ���U� L�|*�ih _i|iU|�L? �t
Mi�?} TihuLh4i_Q�? �@h�@M*it uLh _i|iU|�L? Lu ��tc w5tc @?_ A�t L�ih @? i?|�hi |�4i
tih�it Lu *i?}|� ?� E�U|�@**)c t*�}�|*) ui�ih |�@? �? �@h�@M*it @hi �ti_ �? |��t U@ti uLh
hi@tL?t _�tU�tti_ �? |�i #,A�Ww5 tiU|�L? Lu |�i L�|*�ih tTiU _LU�4i?|@|�L? �? 5iU|�L?
S�� W? Mh�iuc |��t @TThL@U� �?�L*�it UL4T�|�?} |�t|@|�t|�Ut uLh |�i t�}?��U@?Ui Lu i@U�
L�|*�ih |)Ti @| i@U� |�4i TL�?|c ti@hU��?} |�hL�}� |�iti |�t|@|�t|�Ut uLh t�}?��U@?| L�|�
*�ihEt�c @?_ @__�?} |�i ULhhitTL?_�?} ��c w5c Lh A� hi}hitt�L? �@h�@M*iEt� |L |�i 4L_i*�
��ih*) M�h_i?tL4i UL4T�|@|�L? �t @�L�_i_ M) �L*_�?} |�i �+ @?_ �� T@h@4i|iht � i_
@t |�i L�|*�ih |�t|@|�t|�Ut @hi UL4T�|i_ uLh i@U� |�4i TL�?| @?_ L�|*�ih |)Ti� g��0��(S}�
ThL��_it |�L �@h�@|�L?t L? |��t }i?ih@* |�i4i� A�i >[[J=f 4i|�L_ ThL��_it u�** 4L_i*
hiit|�4@|�L? @u|ih i@U� t�?}*i L�|*�ih �t @__i_ |L |�i 4L_i*c ���*i |�i >[[>'' 4i|�L_
hiit|�4@|it |�i 4L_i* L?*) @u|ih @ ti| Lu _i|iU|i_ L�|*�iht �t @__i_� � _itUh�T|�L? Lu
ML|� |�iti 4i|�L_t �t }��i? �? |�i _LU�4i?|@|�L? Lu |�i L�|*�ih tTiU �? 5iU|�L? Sc ��|�
4Lhi _i|@�*t �? �TTi?_� � Lu 6�?_*i)c �L?ti**c �i**c �||L @?_ ��i? E�bb.��

#�h�?} L�|*�ih _i|iU|�L? @ hLM�t| it|�4@|i Lu |�i hit�_�@* t|@?_@h_ _i��@|�L?c ��eH �
|�i 4i_�@? @MtL*�|i _i��@|�L? Lu |�i hit�_�@*t EO@4Ti* i| @*� �bHSc T� �fD�c �t �ti_�
�iU@�ti L�|*�ih _i|iU|�L? �?�L*�it ti@hU��?} L�ih @** ELh @ tTiU��i_ ti| Lu� |�4i TL�?|t
uLh |�i 4Lt| t�}?��U@?| L�|*�ihtc |�i �t�@* ?Lh4@* _�t|h�M�|�L? Uh�|�U@* �@*�it Ei�}�c 2�f�
@hi |LL *L� uLh ��_}�?} t�}?��U@?Ui �? L�|*�ih _i|iU|�L?� A�i ThL}h@4 �tit ��H @t @
_iu@�*| Uh�|�U@* �@*�ic M�| |��t U@? Mi U�@?}i_ M) |�i �tih�

`�i? @ 4L_i* UL?|@�?t |�L Lh 4Lhi *i�i* t��u|tc �?U*�_�?} |�Lti LM|@�?i_ uhL4 L�|*�ih



59

_i|iU|�L? @t �i** @t @?) *i�i* t��u|t tTiU��i_ �? |�i hi}hitt�L? tTiUc g��0��(S}� ��**
LT|�L?@**) ThL_�Ui |�t|@|�t|�Ut uLh |it|�?} ?�** �)TL|�itit |�@| i@U� h�? Lu |�Lc |�hiic i|U�
t�UUitt��i *i�i* t��u|t @U|�@**) U@?Ui*t |L uLh4 @ |i4TLh@h) *i�i* t��u|� A�L t�UUitt��i
*i�i* t��u|t U@?Ui* |L uLh4 @ |i4TLh@h) *i�i* t��u| �u |�i igiU| Lu L?i Lgti|t |�i igiU| Lu
|�i L|�ihc ���U� �4T*�it |�@| |�i t�4 Lu |�i |�L ULhhitTL?_�?} hi}hitt�L? T@h@4i|iht
�t 3ihL� 5�4�*@h*)c |�hii t�UUitt��i *i�i* t��u|t U@?Ui* |L @ |i4TLh@h) *i�i* t��u| �u |�i
t�4 Lu |�i�h |�hii hi}hitt�L? T@h@4i|iht �t 3ihLc i|U� EA�ihi �t @ �tih�tTiU��i_ *�4�| L?
|�i ?�4Mih Lu t�UUitt��i *i�i* t��u|t �? |�i h�?t |it|i_�� A�i |�t|@|�t|�Ut ThL_�Ui_ @hi
|�i t�4t Lu |�i it|�4@|i_ T@h@4i|iht uLh i@U� h�? Lu t�UUitt��i *i�i* t��u|t _���_i_ M)
|�i @TThLTh�@|i t|@?_@h_ ihhLh� �? �?t�}?��U@?| |i4TLh@h) *i�i* t��u| |�t|@|�t|�U Et@)c
L?i *itt |�@? 2 �? 4@}?�|�_i� u@�*t |L hi�iU| |�i ?�** �)TL|�it�t |�@| |�i ULhhitTL?_�?}
*i�i* t��u|t U@?Ui* |L uLh4 @ |i4TLh@h) *i�i* t��u|� A�iti |it|t @hi ThL��_i_ Th�4@h�*) @t
_�@}?Lt|�Ut |L �i*T �tiht @ttitt |�i �4T@U|t Lu *i�i* t��u|t �? @ 4L_i*� �u UL�htic �u L?i
Lh 4Lhi Lu |�iti |�t|@|�t|�Ut @hi t�}?��U@?|c |�i �tih 4@) ��t� |L hitTiU�u) |�i 4L_i*
��|� |�i hi*i�@?| *i�i* t��u| hi}hitt�L? �@h�@M*it hiT*@Ui_ M) @TThLTh�@|i |i4TLh@h) *i�i*
t��u| �@h�@M*it� EA�iti U@? Mi tTiU��i_ @t �tih�_i�?i_ hi}hitt�L? �@h�@M*itc Lh U@? Mi
LM|@�?i_ M) � �?} |�i ULi�U�i?| Lu |�i *i�i* t��u| hi}hittLht tL |�@| |�i) t�4 |L 3ihL��
A�i U�L�Ui Mi|�ii? �t�?} *i�i* t��u|t E���U� ULhhitTL?_ |L Tih4@?i?| U�@?}it �? |�i
*i�i* Lu @ tih�it� �iht�t |i4TLh@h) *i�i* t��u|t UL�*_ Mi �4TLh|@?| uLh uLhiU@t|�?} @ tih�it
��|� *i�i* t��u|t ?i@h |�i i?_ Lu |�i _@|@�

��. 6LhiU@t|�?}

6Lh @ }��i? hi}�+W�� 4L_i* ��|� T@h@4i|iht it|�4@|i_ M) |�i g��0��(S}� ThL}h@4c
|�i uLhiU@t| tTiU ��** �ti |�i 4L_i* |L UL4T�|i TL�?| uLhiU@t|tc @?_ @ttLU�@|i_ uLhiU@t|
t|@?_@h_ ihhLht @?_ Thi_�U|�L? �?|ih�@*t� A�i TL�?| uLhiU@t|t @hi 4�?�4�4 4i@? t^�@hi_
ihhLh E��5,� *�?i@h Thi_�U|�L?t Lu u�|�hi +

|
t M@ti_ L? |�i Thiti?| @?_ T@t| +

|
t @tt�4�?}

|�@| |�i |h�i 4L_i* �t �ti_Q���U� 4i@?t �i @tt�4i |�i hi}�+W�� 4L_i* uLh4 �t
ULhhiU|c |�@| |�i ULhhiU| hi}hitt�L? �@h�@M*it �@�i Mii? �?U*�_i_c |�@| ?L @__�|��i L�|*�iht
Lh *i�i* t��u|t ��** LUU�h �? |�i uLhiU@t| Tih�L_c |�@| |�i tTiU��i_ �+W�� Lh_iht @hi
ULhhiU|c @?_ |�@| |�i T@h@4i|ih �@*�it �ti_ E|)T�U@**) it|�4@|i_ T@h@4i|iht� @hi i^�@*
|L |�i |h�i �@*�it� A�iti @hi t|@?_@h_ @tt�4T|�L?tc |�L�}� LM��L�t*) �?hi@*�t|�U �?
Th@U|�U@* @TT*�U@|�L?t� `�@| �t 4Lhi hi@*�t|�U@**) �LTi_ �t |�@| |�i hi}�+W�� 4L_i*
��** Mi @ U*Lti i?L�}� @TThL �4@|�L? |L |�i |h�ic �?!?L�? 4L_i* uLh |�i hit�*|t |L Mi
@TThL �4@|i*) �@*�_� A�L ti|t Lu uLhiU@t| t|@?_@h_ ihhLht @hi ThL_�Ui_� �?i @tt�4it
|�@| @** T@h@4i|iht @hi !?L�?� A�i L|�ih @**L�t uLh @__�|�L?@* uLhiU@t| ihhLh |�@| UL4it
uhL4 it|�4@|�?} |�i hi}hitt�L? T@h@4i|ihtc ���*i t|�** @tt�4�?} |�@| |�i �+ @?_ ��
T@h@4i|iht @hi !?L�?� 6Lh @ hi@tL?@M*) *L?} |�4i tih�itc �L @?_ ai?!�?t E�b.Sc TT�
2S.�2Sb� LMtih�i |�@| |�i UL?|h�M�|�L? |L uLhiU@t| ihhLh Lu |�i ihhLh �? it|�4@|�?} |�i
�+ @?_ �� T@h@4i|iht �t }i?ih@**) t4@**c |��t ThL��_�?} @ ��t|��U@|�L? uLh �}?Lh�?}
|��t tL�hUi Lu ihhLh ��i? UL4T�|�?} |�i uLhiU@t| t|@?_@h_ ihhLht�

Wu |�i tih�it �@t Mii? |h@?tuLh4i_c |�i? uLhiU@t|�?} hit�*|t @hi �ht| LM|@�?i_ �? |�i
|h@?tuLh4i_ tU@*ic @?_ |�i? |h@?tuLh4i_ M@U! |L |�i Lh�}�?@* tU@*i� 6Lh i @4T*ic �u
L?i tTiU��it @ 4L_i* Lu uLh4 E�� uLh +

|
' *L}Et

|
�c ��ihi t

|
�t |�i Lh�}�?@* |�4i tih�itc

|�i? +
|
�t uLhiU@t|i_ �ht|c @?_ |�i hit�*|�?} TL�?| uLhiU@t|t @?_ Thi_�U|�L? �?|ih�@* *�4�|t

@hi i TL?i?|�@|i_ |L ThL_�Ui TL�?| @?_ �?|ih�@* uLhiU@t|t �? |�i Lh�}�?@* Et
|
� tU@*i�



�� +i}�+W�� �L_i*�?} �@T@M�*�|�it Lu j��2��+W�� 5:

A�i hit�*|�?} TL�?| uLhiU@t|t @hi ��5, uLh +
|
' *L}Et

|
�c M�| ?L| uLh t

|
�?_ih |�i

Rt|@?_@h_� @tt�4T|�L?t 4i?|�L?i_ @ML�i� �?@*L}L�t ThLUi_�hit @hi uL**L�i_ uLh L|�ih
|h@?tuLh4@|�L?t @**L�i_ M) g��0��(S}�� Wu @?) Th�Lh @_��t|4i?|t @hi 4@_ic |�iti ��**
@*tL Mi �?�ih|i_ �? |�i ThLUitt Lu |h@?tuLh4�?} |�i TL�?| uLhiU@t|t @?_ Thi_�U|�L? �?|ih�@*
*�4�|t M@U! |L |�i Lh�}�?@* tU@*i�

Wu |�ihi @hi @?) �tih�_i�?i_ hi}hitt�L? �@h�@M*it �? |�i 4L_i*c g��0��(S}� hi^��hit
|�@| |�i �tih t�TT*) _@|@ uLh |�iti �@h�@M*it uLh |�i uLhiU@t| Tih�L_� 6Lh |�i Thi_i�?i_
hi}hitt�L? �@h�@M*it �? g��0��(S}�c |�i ThL}h@4 ��** }i?ih@|i |�i u�|�hi �@*�it hi^��hi_�
Wu �tih�_i�?i_ Th�Lh @_��t|4i?| u@U|Lht @hi tTiU��i_c �@*�it uLh |�iti t�L�*_ @*tL Mi
t�TT*�i_ uLh |�i uLhiU@t| Tih�L_�



5;

e� �L�?|t +i*@|i_ |L hi}�+W�� �L_i* ,t|�4@|�L?

`��*i |�i WBw5 @*}Lh�|�4 @?_ ?L?*�?i@h *i@t| t^�@hit hL�|�?i �ti_ M) |�i g��0��(S}�
ThL}h@4 @hi ^��|i hi*�@M*i @| �?_�?} 4@ �4�4 *�!i*��LL_ it|�4@|it uLh hi}�+W�� 4L_�
i*tc ThLM*i4t �? it|�4@|�L? LUU@t�L?@**) _L LUU�h� 5L4i ThLM*i4t |�@| U@? @h�ti �?
4L_i* it|�4@|�L? @hi _�tU�tti_ Mi*L�c @*L?} ��|� TLtt�M*i tL*�|�L?t� A��t �t uL**L�i_
M) �4TLh|@?| U@�|�L?t hi}@h_�?} |�i �ti Lu |�i 4L_i* ti*iU|�L? Uh�|ih�@ ThL_�Ui_ M) |�i
g��0��(S}� ThL}h@4�

e�� W?�|�@* �@*�it uLh T@h@4i|iht @?_ _i@*�?} ��|� UL?�ih}i?Ui ThLM*i4t

Ntiht 4@) t�TT*) �?�|�@* �@*�it uLh �+ @?_ �� T@h@4i|iht |�@| @hi |�i? �ti_ |L t|@h|
|�i �|ih@|��i *�!i*��LL_ 4@ �4�3@|�L?� A��t �t h@hi*) ?iUitt@h)c �L�i�ihc @?_ �t ?L|
}i?ih@**) hiUL44i?_i_� A�i _iu@�*| U�L�Ui Lu �?�|�@* T@h@4i|ih �@*�it �? g��0��(S}�

�t f�� uLh @** �+ @?_ �� T@h@4i|iht� EW?�|�@* �@*�it @hi ?L| ?ii_i_ uLh |�i hi}hitt�L?
T@h@4i|ihtc ���U� @hi _i|ih4�?i_ �? |�i Bw5 hi}hitt�L?t�� A��t _iu@�*| U�L�Ui Lu �?�|�@*
�@*�it @TTi@ht |L Mi @_i^�@|i �? |�i }hi@| 4@�Lh�|) Lu U@tit� 5�TT*)�?} Mi||ih �?�|�@*
�@*�it E@t 4�}�| Mi LM|@�?i_c i�}�c M) �ht| �||�?} |�i 4L_i* �t�?} UL?_�|�L?@* *�!i*��LL_�
_Lit ?L| tii4 |L tTii_ �T UL?�ih}i?Ui i?L�}� |L 4@!i LM|@�?�?} |�i �?�|�@* it|�4@|it
}i?ih@**) �Lh|� |�i igLh|� � TLtt�M*i i UiT|�L? |L |��t LUU�ht �u �?�|�@* it|�4@|it |�@| @hi
*�!i*) |L Mi i |hi4i*) @UU�h@|i @hi @*hi@_) @�@�*@M*ic t�U� @t ��i? L?i �t hiit|�4@|�?}
@ 4L_i* ��|� @ t4@** @4L�?| Lu ?i� _@|@ @__i_ |L @ |�4i tih�it� OL�i�ihc |�i 4@�?
hi@tL? uLh tTiU�u)�?} �?�|�@* T@h@4i|ih �@*�it �t |L _i@* ��|� UL?�ih}i?Ui ThLM*i4t |�@|
4@) @h�ti �? _��U�*| it|�4@|�L? t�|�@|�L?t�

`�i? g��0��(S}�<t �|ih@|��i it|�4@|�L? tU�i4i u@�*t |L UL?�ih}ic ti�ih@* hi4i_�it
@hi @�@�*@M*i� Wu |�i ThL}h@4 t|LTTi_ t�Lh| Lu UL?�ih}i?Ui MiU@�ti �| hi@U�i_ |�i 4@ ��
4�4 ?�4Mih Lu �|ih@|�L?t E�?_�U@|i_ M) @ �@h?�?} 4itt@}i |L |��t igiU| @?_ |�i Th�?|�?}
Lu T@h@4i|ih �@*�it @| |�i *@t| �|ih@|�L?�c |�i? hih�??�?} |�i ThL}h@4 ��|� �?�|�@* T@�
h@4i|ih �@*�it ti| @| |�i �@*�it LM|@�?i_ @| |�i *@t| �|ih@|�L? 4@) ThL_�Ui UL?�ih}i?Ui�
�? i@t�ihc |�L�}� UL4T�|@|�L?@**) t*L�ihc @*|ih?@|��i �t |L t�4T*) �?Uhi@ti |�i ?�4Mih
Lu �|ih@|�L?t @**L�i_ @?_ hih�? |�i ThL}h@4� Wu |�i ThL}h@4 Uh@t�i_ MiuLhi UL?�ih}�?}
Lh hi@U��?} |�i 4@ �4�4 ?�4Mih Lu �|ih@|�L?tc |�i? �| 4@) �i*T |L �ht| �| |�i 4L_i* M)
UL?_�|�L?@* *�!i*��LL_c @?_ |�i? �ti |�i hit�*|�?} T@h@4i|ih it|�4@|it @t �?�|�@* �@*�it
uLh i @U| 4@ �4�4 *�!i*��LL_ it|�4@|�L?� �? |�i L|�ih �@?_c �| �@t Mii? L�h i Tih�i?Ui
|�@| UL?�ih}i?Ui ThLM*i4t @hi Lu|i? _�i |L |�i �ti Lu @ 4L_i* |�@| �t UL4T*�U@|i_ Ei�}�c
��}� Lh_ih�c Lh TLLh*) UL?_�|�L?i_� W? t�U� U@titc |�i @TThLTh�@|i @U|�L? �t |L i @4�?i
|�i hit�*|t @?_ tTiU�u) @ t�4T*ih 4L_i*� 5iU|�L?t e�2 |�hL�}� e�e _�tU�tt tL4i T@h|�U�
�*@h t�|�@|�L?t |�@| U@? *i@_ |L it|�4@|�L? ThLM*i4t @?_ |�@| t�}}it| tTiU��U 4L_i*
4L_��U@|�L?t�



e� �L�?|t +i*@|i_ |L hi}�+W�� �L_i* ,t|�4@|�L? 5<

e�2 W?�ih|�M�*�|) ELu �� LTih@|Lht�

�? �� TL*)?L4�@*c wE�� ' ��w
�
�� � � � �w

^
�^c �t �?�ih|�M*i �u @** |�i hLL|tc C

�
c � � � c C

^
c

Lu wE�� ' f *�i L�|t�_i |�i �?�| U�hU*i EmC
�
m : � uLh @** ��� �t t�L�? �? �hLU!�i** @?_

#@��t E�bb�c TT� �2���2D�c uLh @?) �?�ih|�M*i �� LTih@|Lh �? @? �+W�� 4L_i* |�ihi @hi
L?i Lh 4Lhi ULhhitTL?_�?} ?L?�?�ih|�M*i �� LTih@|Lht |�@| ThL_�Ui |�i t@4i @�|LUL�
�@h�@?Ui t|h�U|�hic @?_ �i?Ui |�i t@4i �?UL?_�|�L?@* *�!i*��LL_ u�?U|�L?� �*|�L�}� |�i
_@|@ |��t U@??L| _�tUh�4�?@|i Mi|�ii? |�i �?�ih|�M*i @?_ ULhhitTL?_�?} ?L?�?�ih|�M*i
4L_i*tc |�i Thiuihhi_ U�L�Ui �t |�i �?�ih|�M*i 4L_i*� A��t �t itti?|�@* uLh uLhiU@t|�?}Q
}hLtt*) �?ULhhiU| uLhiU@t|�?} hit�*|t U@? Mi LM|@�?i_ ��|� ?L?�?�ih|�M*i 4L_i*t� A�ihi �t
L?i �4TLh|@?| i UiT|�L?� �� TL*)?L4�@*t ��|� hLL|t L? |�i �?�| U�hU*i EmC

�
m ' ��c |�i

ML�?_@h) Lu |�i �?�ih|�M�*�|) hi}�L?c _L ?L| U@�ti ThLM*i4t uLh uLhiU@t|�?} ��i? �@?_*i_
@TThLTh�@|i*) EM) i @U| 4@ �4�4 *�!i*��LL_ uLh �� 4L_i*t��

,t|�4@|�L? �? g��0��(S}� i?uLhUit �?�ih|�M�*�|) UL?t|h@�?|t L? |�i �� T@h@4i|iht
�? |�i �|ih@|��i ?L?*�?i@h 4@ �4�3@|�L? Lu |�i *�!i*��LL_ u�?U|�L?� 5|h�U|*) tTi@!�?}c
|�i?c 4L_i*t it|�4@|i_ M) g��0��(S}� @hi �?�ih|�M*i� Wu |�i 4@ �4�4 *�!i*��LL_ it�
|�4@|it E�w,t� uLh @ }��i? 4L_i* @hi @U|�@**) L? |�i ML�?_@h) Lu |�i �?�ih|�M�*�|)
hi}�L?c ��i�c |�i 4L_i* @| |�i �w,t UL?|@�?t @? �� LTih@|Lh ��|� 3ihLit i @U|*) L?
|�i �?�| U�hU*ic |�i? g��0��(S}�<t ?L?*�?i@h ti@hU� ��** @TThL@U� |�i ML�?_@h) Lu |�i
�?�ih|�M�*�|) hi}�L? uhL4 ��|��?c @?_ ��** }i?ih@**) }i| @t U*Lti |L |�i ML�?_@h) @t |�i
UL?�ih}i?Ui |L*ih@?Ui _�U|@|it Lh |�i 4@ �4�4 ?�4Mih Lu �|ih@|�L?t @**L�t� g��0��(S}�
U@? |��t igiU|��i*) ThL_�Ui it|�4@|i_ 4L_i*t L? |�i ML�?_@h) Lu |�i �?�ih|�M�*�|) hi�
}�L?� �L?�ih}i?Ui Lu |�i it|�4@|�L? �|ih@|�L?t �? t�U� U@tit U@? Mi t*L�c t�?Ui �?_�?}
|�i 4@ �4�4 Lu |�i *�!i*��LL_ u�?U|�L? L? |�i ML�?_@h) Lu |�i UL?t|h@�?i_ T@h@4i|ih
tT@Ui �t @ _��U�*| LT|�4�3@|�L? ThLM*i4� �Lhi �4TLh|@?|*)c UL?�ih}i?Ui Lu |�i it|�4@�
|�L? |L |�i �?�ih|�M�*�|) ML�?_@h) Lu|i? �?_�U@|it |�@| |�i 4L_i* �t TLLh*) UL?_�|�L?i_c
@?_ t�L�*_ @*ih| �tiht |L i @4�?i |�i hit�*|t E@?_ TLtt�M*) _i|@�*i_ L�|T�| Lu |�i it�
|�4@|�L? �|ih@|�L?t� uLh t�}?t Lu |��t� 5iU|�L? e�e _�tU�ttit |�i 4Lt| �4TLh|@?| U@�tit
Lu TLLh UL?_�|�L?�?}QU@?Ui**@|�L? Lu u@U|Lht @?_ L�ih_�gihi?U�?}Q@?_ |�i @TThLTh�@|i
hi4i_�it�

,t|�4@|�L? tii4t 4Lt| *�!i*) |L ThL_�Ui @ ?L?�?�ih|�M*i 4L_i* ��i? |�i 4L_i*
UL?|@�?t @ ti@tL?@* _�gihi?Ui @?_ @ ti@tL?@* �� TL*)?L4�@*c i�}�c � � X�r ��i? |�i
�w, Lu X �t �� �t t�U� 4L_i*t @hi UL44L?*) �ti_ uLh ti@tL?@* iUL?L4�U |�4i tih�itc
�tiht t�L�*_ Mi @*ih| |L |��t TLtt�M�*�|) @?_ Mi @�@hi Lu |�i @TThLTh�@|i @U|�L? |L |@!i
@t _�tU�tti_ �? 5iU|�L? e�e�

e�� 5|@|�L?@h�|) ELu �+ LTih@|Lht�

�? �+ TL*)?L4�@*c �E�� ' ���
�
�� � � � ��

R
�Rc �t t|@|�L?@h) �u @** hLL|t Lu �E�� ' f

*�i L�|t�_i |�i �?�| U�hU*i( L|�ih��tic �| �t ?L?t|@|�L?@h)� E�Lhi @UU�h@|i*)c |�i tih�it
�
|
' E� � ��_E� � �r�(5

|
uL**L��?} |�i 4L_i* �E��xE�r��

|
' wE��XE�r�@

|
E_ih��i_

uhL4 i^�@|�L? E��� �t t|@|�L?@h) �u @?_ L?*) �u |�i 3ihLit Lu @** |�i �+ TL*)?L4�@*t
*�i L�|t�_i |�i �?�| U�hU*i�� A�i i @U| EuLh �+� *�!i*��LL_ u�?U|�L? @tt�4it @** �+
LTih@|Lht @hi t|@|�L?@h)� Oi?Uic |�i i @U| EuLh �+� *�!i*��LL_ U@? Mi i�@*�@|i_c @?_
it|�4@|�L? @?_ L|�ih @?@*)tit Ei�}�c uLhiU@t|�?}� TihuLh4i_c L?*) �u |�i �+ T@h@4i|iht
t@|�tu) t|@|�L?@h�|) UL?t|h@�?|t� A��tc ��i? |�i i @U| EuLh �+� *�!i*��LL_ u�?U|�L? �t
�ti_c g��0��(S}� i?uLhUit t|@|�L?@h�|) UL?t|h@�?|t L? |�i it|�4@|�L?� N?*itt U@?Ui**@�



63

|�L? Lu u@U|Lht �t Thiti?| Etii |�i ?i | tiU|�L?�c �| �t �?*�!i*) uLh g��0��(S}�<t ?L?*�?i@h
it|�4@|�L? |L @TThL@U� |�i ML�?_@h) Lu |�i t|@|�L?@h) hi}�L?c t�?Ui |�i *L}�*�!i*��LL_
@TThL@U�it �4 @t |��t ML�?_@h) �t @TThL@U�i_�

Wu |�i *�!i*��LL_ �t _i�?i_ UL?_�|�L?@**) ��|� hitTiU| |L |�i �+ T@h@4i|ihtc t|@|�L?�
@h�|) �t ?i�|�ih @tt�4i_ ?Lh i?uLhUi_ M) g��0��(S}�� �L_i* it|�4@|�L?c uLhiU@t|�?}c
i|U�c @hi ?L| UL4ThL4�ti_ M) T@h@4i|ih �@*�it L�|t�_i |�i t|@|�L?@h) hi}�L? �? |��t
U@ti� W?uihi?Ui hit�*|tc �L�i�ihc @hi @giU|i_c @t ?L|i_ �? 5iU|�L? ��D� 5TiU�@* |iU�?�^�it
E@t �?c i�}�c 6�**ih �b.Sc 5iU|�L? H�D� @hi hi^��hi_ uLh �?uihi?Ui @ML�| �+ T@h@4i|iht
L�|t�_i |�i t|@|�L?@h) hi}�L?�

e�e �@?Ui**@|�L? ELu �+ @?_ �� u@U|Lht� @?_ L�ih_�gihi?U�?}

�@?Ui**@|�L? Lu �+ @?_ �� u@U|Lht �t TLtt�M*i ��i? @ 4L_i* ��|� @ 4� i_ �+��
t|h�U|�hi �t it|�4@|i_� � 4L_i* @t �? E�� Lh E�� �t t@�_ |L �@�i @ 4� i_ �+�� t|h�U|�hi
�u i�|�ih R : f @?_ ^ : fc Lh � : f @?_ ' : f� EAiU�?�U@**)c @ 4L_i* ��|� R : f @?_
' : fc Lh ��|� � : f @?_ ^ : fc �t @*tL 4� i_c M�| t�U� 4� i_ 4L_i*t @hi �?*�!i*)
|L *i@_ |L U@?Ui**@|�L? ThLM*i4t�� A�i t�4T*it| i @4T*i Lu U@?Ui**@|�L? LUU�ht ��|� |�i
�+��E�c�� 4L_i*c E�����5

|
' E��w��@

|
c ��i? � ' w� �@?Ui**�?} |�i E����� u@U|Lh

L? ML|� t�_it Lu |�i 4L_i* E�����5
|
' E�����@

|
*i@�it |�i t�4T*��i_ 4L_i*c 5

|
' @

|
�

�iU@�ti Lu |��tc |�i *�!i*��LL_ u�?U|�L? ��** Mi ?i@h*) UL?t|@?| @*L?} |�i *�?i � ' w�
A��t U@? *i@_ |L _��U�*|�it ��|� UL?�ih}i?Ui Lu |�i ?L?*�?i@h it|�4@|�L? �u |�i �w,t
uLh |�i �+��E�c�� 4L_i* @TThL �4@|i*) t@|�tu) 	� ' 	w� �?@*L}L�t ThLM*i4t LUU�h �?
4Lhi UL4T*�U@|i_ 4� i_ 4L_i*t ��i? @? �+ TL*)?L4�@* @?_ @? �� TL*)?L4�@* �@�i
@ UL44L? 3ihL� 6Lh @ u�**ih _�tU�tt�L? Lu |��t |LT�Uc tii �L @?_ ai?!�?t E�b.Sc TT�
2eH�2Df��

Wu |�i g��0��(S}� ThL}h@4 �@t _��U�*|) �? UL?�ih}�?} ��i? it|�4@|�?} @ 4� i_
4L_i*c U@?Ui**@|�L? Lu �+ @?_ �� u@U|Lht 4@) Mi hitTL?t�M*i� W? @?) U@tic TLtt�M*i
U@?Ui**@|�L? U@? Mi U�iU!i_ M) UL4T�|�?} 3ihLit Lu |�i �+ @?_ �� TL*)?L4�@*t Eti||�?}
Pe�=z$eJJzp �? |�i it|�4@|i tTiU�c @?_ i @4�?�?} |�iti uLh 3ihLit UL44L? |L @? �+
@?_ @? �� TL*)?L4�@*� Wu @ UL44L? 3ihL ELh 3ihLit� �t uL�?_c |�i? |�i 4L_i* t�L�*_ Mi
t�4T*��i_ M) U@?Ui**�?} |�i UL44L? u@U|LhEt� Ehi_�U�?} |�i Lh_ih Lu |�i ULhhitTL?_�?}
�+ @?_ �� TL*)?L4�@*t�c @?_ |�i 4L_i* t�L�*_ Mi hiit|�4@|i_� �@?Ui**@|�L? ?ii_ ?L|
Mi i @U|c M�| 4@) Mi �?_�U@|i_ M) 3ihLit Lu @? �+ @?_ @? �� TL*)?L4�@* |�@| @hi
@TThL �4@|i*) |�i t@4i�

W| �t @*tL TLtt�M*i uLh it|�4@|i_ �� TL*)?L4�@*t |L �@�i u@U|Lht |�@| U@?Ui* ��|�
_�gihi?U�?} LTih@|Lht� A��t LUU�ht ��i? @ 4L_i* �@t @ ?L?ti@tL?@* _�gihi?Ui @?_ @?
it|�4@|i_ ?L?ti@tL?@* �� TL*)?L4�@* UL?|@�?t @ E� � �� u@U|Lhc Lh |�i 4L_i* �@t @
ti@tL?@* _�gihi?Ui @?_ @? it|�4@|i_ ti@tL?@* �� TL*)?L4�@* UL?|@�?t @ E���r� u@U|Lh�
6Lh i @4T*ic |�i 4L_i* E����E���r�5

|
' E��w��E��X�r�@

|
�?�L*�it t�U� U@?Ui**@|�L?

�u i�|�ih w Lh X �t it|�4@|i_ |L Mi L?i� 5�U� U@?Ui**@|�L? �t U@**i_ RL�ih_�gihi?U�?}�c
t�?Ui �| �4T*�it |�@| |�i tih�it �@t _�gihi?Ui_ 4Lhi |�4it |�@? ?iUitt@h) |L @U��i�i
t|@|�L?@h�|)� `�i? L�ih_�gihi?U�?} LUU�ht |�i ULhhitTL?_�?} _�gihi?Ui @?_ �� u@U|Lh
4@) Mi U@?Ui**i_ |L t�4T*�u) |�i 4L_i*c M�| |�i �tih 4�t| |�i? @*tL @__ |L |�i 4L_i*
hi}hitt�L? |ih4Et� |L @UUL�?| uLh |�i _i|ih4�?�t|�U u�?U|�L? Lu |�4i |�@| �@t Thi��L�t*)
@??���*@|i_ M) |�i U@?Ui**i_ _�gihi?U�?} LTih@|Lh� A��t 4i@?t |�@| �u @ ?L?ti@tL?@*
_�gihi?Ui �t U@?Ui**i_ ��|� @ E� � w�� �� u@U|Lh ��|� 	w ' �c |�i? |�i t�4T*��i_



e� �L�?|t +i*@|i_ |L hi}�+W�� �L_i* ,t|�4@|�L? 64

4L_i* t�L�*_ �?U*�_i @ |hi?_ UL?t|@?| ELh L�ih@** 4i@?c �u |�i 4L_i* �@_ L?*) |��t L?i
_�gihi?Ui�� Wu @ ti@tL?@* _�gihi?Ui �t U@?Ui**i_ ��|� @ E��X�r� ti@tL?@* �� u@U|Lh ��|�
	X ' �c |�i? |�i t�4T*��i_ 4L_i* t�L�*_ �?U*�_i ML|� @ |hi?_ UL?t|@?| ELh L�ih@** 4i@?�
@?_ � i_ ti@tL?@* igiU|t� ��ih_�gihi?U�?} �t _�tU�tti_ M) �Mh@�@4 @?_ �L E�b.H�
@?_ �i** E�bH.��

Wu it|�4@|�L? UL?�ih}it |L @? L�ih_�gihi?Ui_ 4L_i*c 4L_�u)�?} |�i 4L_i* M) hi4L��
�?} |�i _�gihi?U�?} LTih@|Lh @?_ �� u@U|Lh |�@| U@?Ui* @t �i** @t �?U*�_�?} |�i @TThL�
Th�@|i hi}hitt�L? |ih4tc @?_ |�i? hiit|�4@|�?} |�i 4L_i*c �t tL4i��@| LT|�L?@*c MiU@�ti
|��t U@?Ui**@|�L? _Lit ?L| ?iUitt@h�*) *i@_ |L ThLM*i4t ��|� 4L_i* it|�4@|�L? @?_ L|�ih
hit�*|t E@tt�4�?} �ti Lu |�i *�!i*��LL_ u�?U|�L? |�@| �t i @U| uLh |�i �� T@h@4i|iht��
W? T@h|�U�*@hc uLhiU@t|�?} hit�*|t t�L�*_ Mi |�i t@4i uLh ML|� |�i L�ih_�gihi?Ui_ 4L_i*
@?_ |�i ULhhitTL?_�?} 4L_��i_ 4L_i*c @?_ hi}hitt�L? @?_ �+�� T@h@4i|ih it|�4@|it
@?_ t|@?_@h_ ihhLht �?_ih |�i |�L 4L_i*t t�L�*_ Mi @TThL �4@|i*) |�i t@4i� EOL�i�ihc
*L}�*�!i*��LL_ �@*�it @?_ |�i ULhhitTL?_�?} 4L_i* ti*iU|�L? Uh�|ih�@ ��** Mi _�gihi?| uLh
|�i |�L 4L_i*tQtii |�i ?i | tiU|�L?�� A��t UL?|h@t|t ��|� |�i t�|�@|�L? hi}@h_�?} U@?�
Ui**@|�L? Lu �+ @?_ �� u@U|Lht� 5�?Ui U@?Ui**@|�L? Lu �+ @?_ �� u@U|Lht �t 4Lhi *�!i*)
|L *i@_ |L UL?�ih}i?Ui ThLM*i4t �? it|�4@|�L?c UL44L? �+ @?_ �� u@U|Lht t�L�*_
@*�@)t Mi hi4L�i_ uhL4 |�i 4L_i*c @?_ |�i 4L_i* hiit|�4@|i_�

e�D Nti Lu 4L_i* ti*iU|�L? Uh�|ih�@

A�i g��0��(S}� ThL}h@4 ThL��_it |�i uL**L��?} 4L_i* ti*iU|�L? Uh�|ih�@G �W� E�!@�!i
�b.�c tii @*tL 6�?_*i) �bHDc �bbb�c �W�� EO�h��U� @?_ At@� �bHb�c @ Uh�|ih�L? _�i |L
O@??@? @?_ "��?? E�b.b�c @?_ �W� E5U��@h3 �b.H�� A�iti U@? Mi �ti_ |L �i*T ti*iU|
Mi|�ii? �@h�L�t 4L_i*t |�@| �@�i Mii? �| |L @ }��i? |�4i tih�it� 5L4i �4TLh|@?| TL�?|t
@ML�| |�i �ti Lu t�U� Uh�|ih�@ ?ii_ |L Mi !iT| �? 4�?_ �? 4@!�?} 4L_i* UL4T@h�tL?t�
A�i �ht| �t |�@| t�U� UL4T@h�tL?t @hi �@*�_ L?*) Mi|�ii? 4L_i*t |�@| �@�i |�i t@4i
_�gihi?U�?} LTih@|Lht� �?i �4T*�U@|�L? Lu |��t �t |�@| |�i 4L_i* ti*iU|�L? Uh�|ih�@ U@??L|
Mi �ti_ |L _i|ih4�?i |�i Lh_ih Lu _�gihi?U�?} hi^��hi_ uLh @ tih�it� A�i tiUL?_ TL�?| �t
|�@| uLh |�i 4L_i* UL4T@h�tL?t |L Mi �@*�_c |�i 4L_i* it|�4@|�L?t t�L�*_ Mi TihuLh4i_
M) i @U| 4@ �4�4 *�!i*��LL_ ��|� hitTiU| |L ML|� |�i �+ @?_ �� T@h@4i|iht E|�i
ThL}h@4 _iu@�*|�� 6Lh |��t hi@tL? g��0��(S}� _Lit ?L| Th�?| |�i 4L_i* ti*iU|�L? Uh�|ih�@
��i?i�ih @ UL?_�|�L?@* *�!i*��LL_ u�?U|�L? �t �ti_�

Ntiht Lu |�i 4L_i* ti*iU|�L? Uh�|ih�@ EUL?t�_ih �W� uLh UL?Uhi|i?itt� t�L�*_ @*tL Mi
U@hiu�* ��i? UL4T@h�?} 4L_i*t uLh ���U� g��0��(S}� �t �ti_ |L TihuLh4 L�|*�ih _i|iU�
|�L?� ��|*�ih _i|iU|�L? *LL!t uLh |�i 4Lt| t|@|�t|�U@**) t�}?��U@?| L�|*�ihtc ���U� @hi @*tL
E@TThL �4@|i*)� |�i L�|*�iht ��|� |�i *@h}it| igiU| L? |�i *�!i*��LL_c @?_ UL?ti^�i?|*)
L? �W�� A�i hit�*| Lu |��t �t |�@| 4L_i*t ��|� 4Lhi L�|*�iht @hi @*4Lt| @*�@)t RMi||ih�
@t u@h @t �W� �t UL?Uih?i_c Lu|i? t�Mt|@?|�@**) Mi||ih� A�ihiuLhic �W� �t }i?ih@**) �?@T�
ThLTh�@|i uLh UL4T@h�?} 4L_i*t ��|� _�gihi?| L�|*�ih |ih4t� A��t UL44i?| @TT*�it |L
�t�?} �W� |L ti*iU| @4L?} 4L_i*t ��|� _�gihi?| �+ Lh �� Lh_ihtc _�gihi?| hi}hitt�L?
|ih4t E?L| �?U*�_�?} L�|*�iht�c Lh ML|�� W? @?) U@tic L?i t�L�*_ �ih�u) |�@| �W�t Mi�?}
UL4T@hi_ UL4i uhL4 4L_i*t it|�4@|i_ ��|� |�i t@4i L�|*�ih |ih4t� A��t UL?t�_ih@|�L?
@TT*�it |L |�i L|�ih 4L_i* ti*iU|�L? Uh�|ih�@ @t �i**�

Ah@?tuLh4@|�L?t @?_ Th�Lh @_��t|4i?|t @giU| |�i 4L_i* ti*iU|�L? Uh�|ih�@� 6Lh i �



65

@4T*ic �u |�i |h@?tuLh4 tTiU �?U*�_it |�i u�?U|�L? @h}�4i?| ��|� @ �@*�i L|�ih |�@?
=J=fc Lh |�i TL�ih @h}�4i?| ��|� @ �@*�i Lu b 9' �c |�i? |�i |h@?tuLh4@|�L? @giU|t |�i
*�!i*��LL_ u�?U|�L? _i�?i_ �? |ih4t Lu |�i Lh�}�?@* _@|@c @?_ �i?Ui �| @giU|t |�i 4L_i*
ti*iU|�L? Uh�|ih�@� 6Lh |��t hi@tL? g��0��(S}� UL4T�|it @ R|h@?tuLh4@|�L? @_��t|4i?|�
|L U@*U�*@|i |�i *L}�*�!i*��LL_ u�?U|�L? @t _i|ih4�?i_ M) |�i Lh�}�?@* E�?|h@?tuLh4i_�
_@|@� A�i |h@?tuLh4@|�L? @_��t|i_ *L}�*�!i*��LL_ �t �ti_ |L ThL_�Ui |�i 4L_i* ti*iU�
|�L? Uh�|ih�@� A��t �@)c uLh @ }��i? tih�itc 4L_i*t |�@| �?�L*�i _�gihi?| |h@?tuLh4@|�L?t
@?_%Lh Th�Lh�@_��t|4i?| u@U|Lht U@? Mi UL4T@hi_� �L|�Ui |�@| |��t @*tL �4T*�it |�@| �u @
|�4i tih�it �t |h@?tuLh4i_ MiuLhi �?T�| |L g��0��(S}� Ei�}�c |�i *L}@h�|�4 Lu |�i Lh�}�?@*
|�4i tih�it �t hi@_ �?|L g��0��(S}��c |�i? _�gihi?| 4L_i* ti*iU|�L? Uh�|ih�@ ��** Mi ThL�
_�Ui_ |�@? �u |�i |h@?tuLh4@|�L? �t TihuLh4i_ ��|��? g��0��(S}�� A�i t@4i UL44i?|
@TT*�it |L �ti Lu Th�Lh�@_��t|4i?| u@U|Lht� A�ihiuLhic |�i 4L_i* ti*iU|�L? Uh�|ih�@ t�L�*_
Mi �ti_ L?*) |L UL4T@hi _�gihi?| 4L_i*t uLh |�i t@4i �?T�| tih�it� A��t @*tL h�*it L�|
UL4T@h�?} 4L_i* ti*iU|�L? Uh�|ih�@ LM|@�?i_ uhL4 _�gihi?| ti}4i?|t Lu @ tih�it �t�?} |�i
tT@? @h}�4i?| Lu |�i tih�it tTiU�



66

D� A�i 5TiU��U@|�L? 6�*i @?_ W|t 5)?|@ 

A�i 4@�? �?T�| |L g��0��(S}� UL4it uhL4 @ tTiU�@* �?T�| �*i U@**i_ @ tTiU��U@|�L?
�*i� A��t �*i UL?|@�?t @ ti| Lu tTiU��U@|�L?t Lh tTiUt |�@| }��i g��0��(S}� �@h�L�t
�?uLh4@|�L? @ML�| |�i _@|@ @?_ |�i _it�hi_ ti@tL?@* @_��t|4i?| LT|�L?t @?_ L�|T�|c
|�i |�4i tih�it 4L_i* |L Mi �ti_c �u @?)c i|U� A�i _�gihi?| tTiUt @hiG

tih�it @ hi^��hi_ tTiU i UiT| ��i? UL4TLt�|i @_��t|4i?| �t _L?i� W| tTiU��
�it |�i |�4i tih�it _@|@c t|@h| _@|ic ti@tL?@* Tih�L_c tT@? |L �ti �? |�i
@?@*)t�tc @?_ tih�it |�|*ic

UL4TLt�|i tTiU��it |�@| ML|� @ _�hiU| @?_ @? �?_�hiU| @_��t|4i?| Lu @ UL4TLt�|i
tih�it Mi TihuLh4i_( �| �t �ti_ �?t|i@_ Lu |�i tih�it tTiUc

|h@?tuLh4 tTiU��it @ |h@?tuLh4@|�L? @?_%Lh Th�Lh @_��t|4i?| Lu |�i _@|@c

 �� tTiU��it ti@tL?@* @_��t|4i?| LT|�L?tc �?U*�_�?} 4L_i Lu @_��t|4i?|c ti@�
tL?@* @?_ |hi?_ �*|ihtc @? ,@t|ih �L*�_@) @_��t|4i?| LT|�L?c @?_ tL4i
ti@tL?@* @_��t|4i?| _�@}?Lt|�Utc

 ��hi}hitt�L? tTiU��it �hhi}�*@h hi}hitt�L? LT|�L?tc �?U*�_�?} ���U� hi}hittLht @hi �ti_
@?_ ��@| |)Ti Lu i |hi4i �@*�i @_��t|4i?|t ��** Mi 4@_i |L hLM�t|�u)
|�i hi}hitt�L? L? |�i �hhi}�*@h UL4TL?i?|c

�_i?|�u) ThL_�Uit @�|LULhhi*@|�L?t @?_ T@h|�@* @�|LULhhi*@|�L?t uLh tTiU��i_ Lh�
_iht Lu _�gihi?U�?} Lu |�i _@|@ ��|� hi}hitt�L? igiU|t EtTiU��i_ M) |�i
hi}hitt�L? tTiU� hi4L�i_ uLh �+W�� 4L_i* �_i?|��U@|�L?c

hi}hitt�L? tTiU��it hi}hitt�L? �@h�@M*it �ti_ |L uLh4 |�i hi}hitt�L? T@h| Lu |�i hi}�
�+W�� 4L_i*c @?_ |L _i|ih4�?i |�i hi}hitt�L? igiU|t hi4L�i_ M) |�i
�_i?|�u) tTiUc

@h�4@ tTiU��it |�i �+W�� T@h| Lu |�i hi}�+W�� 4L_i*c

@�|L4_* tTiU��it @�|L4@|�U 4L_i* ti*iU|�L? ThLUi_�hic

it|�4@|i hi^�it|t it|�4@|�L? Lh *�!i*��LL_ i�@*�@|�L? Lu |�i 4L_i* tTiU��i_ M) |�i
hi}hitt�L? @?_ @h�4@ tTiUtc @?_ @*tL tTiU��it it|�4@|�L? LT|�L?tc

L�|*�ih tTiU��it @�|L4@|�U _i|iU|�L? Lu @__�|��i L�|*�iht @?_%Lh *i�i* t��u|t �t�?}
|�i it|�4@|i_ 4L_i*� A�ihi �t @? LT|�L?@* |it| uLh |i4TLh@h) *i�i* t��u|tc

U�iU! ThL_�Uit t|@|�t|�Ut �tiu�* uLh _�@}?Lt|�U U�iU!�?} Lu |�i it|�4@|i_ 4L_i*c

uLhiU@t| tTiU��it uLhiU@t|�?} ��|� |�i it|�4@|i_ 4L_i*c

t*�_�?}tT@?t tTiU��it |�@| @ t*�_�?} tT@?t @?@*)t�t Lu ti@tL?@* @_��t|4i?| t|@M�*�|) Mi
TihuLh4i_c

��t|Lh) hi^�it|t |�i U@*U�*@|�L? Lu @ ��t|Lh�U@* hiULh_ Lu ti@tL?@* @_��t|4i?| hi�
��t�L?t @?_%Lh hi}�+W�� 4L_i* TihuLh4@?Ui t|@|�t|�Ut�

,@U� tTiU �t _i�?i_ �? |�i tTiU �*i M) �|t ?@4ic ���U� �t uL**L�i_ M) Mh@Uit ij UL?|@�?�
�?} dujxphqwv @?_ |�i�h @tt�}?i_ ydoxhv� A�i @h}�4i?|t @?_ |�i�h �@*�i @tt�}?4i?|t
|@!i |�i uLh4 @h}�4i?|' �@*�ic Lhc �u 4�*|�T*i �@*�it @hi hi^��hi_c @h}�4i?|' E�@*�i

�
c

�@*�i
2
c � � � �� A�ihi @hi �@h�L�t |)Tit Lu �@*�itG |�|*itc �@h�@M*i ?@4itc !i)�Lh_tc ?��

4ih�U@* �@*�itc @?_ _@|it� A�iti @hi _i�?i_ @?_ �**�t|h@|i_ �? |�i _LU�4i?|@|�L? Lu
|�i �?_���_�@* tTiUt �? 5iU|�L? S� �iU@�ti Lu |�i�h LUU�hhi?Ui �? ti�ih@* tTiUtc _i|@�*i_
_�tU�tt�L?t Lu |�i Th�?| @?_ t@�i @h}�4i?|t E5iU|�L? D���c @?_ _@|i @h}�4i?| �@*�it
E5iU|�L? D�2� @hi }��i? Mi*L��



67

A�ihi @hi ?L hi^��hi_ @h}�4i?|t uLh @?) tTiU L|�ih |�@? i�|�ih tih�it Lh UL4TLt�|i
Etii Mi*L��� �Lt| @h}�4i?|t �@�i _iu@�*| �@*�it( |�iti @hi }��i? �? |�i _LU�4i?|@|�L?
Lu i@U� tTiU� #iu@�*| �@*�it uLh @** @h}�4i?|t @hi �ti_ �u ?L @h}�4i?|t @hi tTiU��i_�

A)T�U@**)c ?L| @** tTiUt @hi �?U*�_i_ �? @?) L?i tTiU �*i� W? u@U|c uLh 4Lt| g�

�0��(S}� h�?t E@?) |�@| �t ?L| @ UL4TLt�|i h�?� |�ihi �t L?*) L?i hi^��hi_ tTiU �?
|�i tTiU��U@|�L? �*iQ|�i tih�it tTiU� A��t tTiU 4�t| �?U*�_i i�|�ih |�i _@|@ Lh �*i
@h}�4i?|� EA�i L?*) i UiT|�L? �t ��i? @ _@|@ 4i|@�*i �t �ti_( tii 5iU|�L? 2�D�2 uLh
4Lhi _i|@�*t�� A��tc g��0��(S}� ��** @UUiT| |�i 4�?�4@* tTiU �*i pfe�fp v[>z>$C _@|@
�@*�it ��� OL�i�ihc |��t tTiU �*i ThL_�Uit ?L �tiu�* L�|T�|� 6Lh ti@tL?@* @_��t|4i?|
h�?tc |�i  �� tTiU �t ?ii_i_c �?*itt L?i Lh 4Lhi Lu |�i  ��hi}hitt�L?c t*�_�?}tT@?tc Lh
��t|Lh) E��|� |�i it|�4@|it @h}�4i?| ti| |L TihuLh4 @ ti@tL?@* @_��t|4i?| ��t|Lh)�
tTiUt @hi Thiti?|� W? |��t U@tic g��0��(S}� Mi�@�it i @U|*) @t �u |�i  �� tTiU �ihi
Thiti?| ��|� _iu@�*| @h}�4i?|tc ���U� �t i^���@*i?| |L �?U*�_�?} ���v� �? |�i tTiU �*i�
6Lh 4L_i* �_i?|��U@|�L? h�?tc |�i �_i?|�u) tTiU �t ?ii_i_� 6Lh 4L_i* it|�4@|�L?c |�i
@h�4@ @?_%Lh hi}hitt�L? tTiUtc @?_ |�i it|�4@|i tTiU @hi Lh_�?@h�*) �?U*�_i_� Wu |�i
it|�4@|i tTiU �t @Mti?|c M�| L?i Lh 4Lhi Lu |�i L�|*�ihc @�|L4_*c U�iU!c uLhiU@t|c
 ��c t*�_�?}tT@?t @?_ ��t|Lh) tTiUt �t Thiti?|c |��t uLhUit it|�4@|�L? Lu |�i tTiU��i_
4L_i*� W? |��t U@tic g��0��(S}� Mi�@�it i @U|*) @t �u |�i it|�4@|i tTiU �ihi Thiti?|
��|� _iu@�*| @h}�4i?|tc ���U� �t i^���@*i?| |L �?U*�_�?} fpz�2>zfv� �? |�i tTiU �*i� Wu
|�i @h�4@ tTiU �t @Mti?|c it|�4@|�L? ThLUii_t ��|� |�i _iu@�*| �+W��Ef f f� 4L_i*
E���|i ?L�ti�� A��t �t i^���@*i?| |L �?U*�_�?} >e�2>v� �? |�i tTiU �*i�

A�i Lh_ih Lu |�i tTiU��U@|�L? t|@|i4i?|t �? |�i tTiU �*i E��|� L?i i UiT|�L?�c @?_
|�i Lh_ih Lu @h}�4i?|t ��|��? |�i Mh@Uit Lu @?) tTiU _L ?L| 4@||ih� A�i L?*) hi^��hi�
4i?| �t |�@| tih�it Lh UL4TLt�|i 4�t| Mi |�i �ht| tTiU� A�i tTiU �*i �t uhii uLh4@|c
@?_ M*@?! tT@Uitc |@Mtc @?_ M*@?! *�?it 4@) Mi �ti_ @t _it�hi_ |L 4@!i |�i tTiU �*i
4Lhi hi@_@M*i� �L44i?|t U@? @*tL Mi �?U*�_i_� A�i �ti Lu UL44i?|t @?_ L|�ih }i?ih@*
h�*it }L�ih?�?} �?T�| t)?|@ @hi _�tU�tti_ �? 5iU|�L? D��� W4TLh|@?|G A�ihi 4�t| Mi
@ U@hh�@}i hi|�h? @| |�i i?_ Lu |�i *@t| *�?i Lu |�i tTiU �*ic L|�ih��tic |��t *�?i ��** ?L|
Mi hi@_� A��t �t @ 6�+A+�� hi^��hi4i?|�

� �ih) t�4T*i tTiU �*i ThL_�U�?} @ _iu@�*| j��� h�? �t }��i? �? , @4T*i D��� A�i
tTiU|h�4 _�@}?Lt|�Ut �? |�i L�|T�| �*i Lu |��t h�? �?_�U@|i_ |�i Thiti?Ui Lu @ |h@_�?} _@)
UL4TL?i?|c @?_ @ 4itt@}i t@)�?} |��t �@t �h�||i? �? |�i L�|T�|� � hi}�+W�� 4L_i*
U@? Mi �ti_ |L ML|� it|�4@|i |�i |h@_�?} igiU| @?_ |L i |i?_ |�i tih�it M) uLhiU@t|t
Th�Lh |L ti@tL?@* @_��t|4i?|� , @4T*it D�2 @?_ D�� �**�t|h@|i tTiU �*it |�@| 4�}�| Mi
�ti_ |L �_i?|�u) |�i �+W�� T@h| Lu |�i 4L_i* MiuLhi |�i �?@* ti@tL?@* @?_ |h@_�?} _@)
@_��t|4i?| �t @U��i�i_ �? , @4T*i D�e� �*|ih?@|��i*)c |�i j��� |h@_�?} _@) @_��t|4i?|
ThLUi_�hit _itUh�Mi_ �? |�i T@h| Lu ��@T|ih S _i@*�?} ��|� |�i j��� tTiU UL�*_ Mi �ti_�

W| �t U�t|L4@h) |L 4@!i @| *i@t| |�L h�?t Lu g��0��(S}� ��i? 4L_i**�?} @ |�4i
tih�it� A�i �ht| h�? �t �t�@**) _L?i |L Tih4�| �_i?|��U@|�L? Lu |�i �+W�� T@h| Lu |�i
4L_i*( |�i tiUL?_ h�? �t _L?i |L it|�4@|i @?_ U�iU! |�i hi}�+W�� 4L_i*c @?_ TLtt�M*)
|L �ti �| �? uLhiU@t|�?} |�i tih�it� A�i tTiU �*i uLh |�i �ht| h�? hi^��hit |�i tih�it @?_
�_i?|�u) tTiUtc @?_ 4@) @*tL �?U*�_i |�i |h@?tuLh4 @?_ hi}hitt�L? tTiUt� A�i tTiU
�*i uLh |�i tiUL?_ h�? �?U*�_it |�i tih�itc @h�4@c @?_ it|�4@|i tTiUt( TLtt�M*) |�i
|h@?tuLh4 @?_ hi}hitt�L? tTiUt( @?_ |�i L�|*�ihc U�iU!c @?_ uLhiU@t| tTiUt @t _i�
t�hi_� A�i |�L h�?t Lu g��0��(S}� hi^��hi |�L _�gihi?| tTiU �*itc Lhc 4Lhi UL?�i?�i?|*)c



D� A�i 5TiU��U@|�L? 6�*i @?_ W|t 5)?|@ 68

, @4T*i D�� G j��2��+W�� tTiU �*i uLh @ _iu@�*| j��� h�?

vhulhv~wlwoh @ %Prqwko| Uhwdlo Vdohv ri Krxvhkrog Dssoldqfh Vwruhv%

gdwd @ + 863 85< 859 865 89; :;8 876 843 887 856 873 8<<

8:7 94< 94< 933 985 ;:: 8<: 873 8<7 8:5 8<5 8<3

965 977 954 937 946 ;5; 8:; 866 8;5 938 993 9::

9;5 9;7 :33 :38 :7: 4398 9<5 987 :4< 9<3 :39 :8<

:9< :63 :73 :98 :<4 4447 9<8 9;3 :;; ::; :;3 ;38

;85 ;56 ;64 ;69 <46 4598 :59 :44 ;56 :;3 ;77 ;:3

;98 <48 <53 <68 4363 4694 ;8< ;85 <87 ;<8 <<6 443<

43<7 44:6 4453 448< 44;< 486< 4355 <;: 4357 4338 4387 43<;

44<4 44<4 4494 4534 45<7 4:;5 4487 438< 44:; 4459 4453 4566

4593 4644 4635 4698 46<8 4;<< 4456 43;: 4543 448: 448< 4593

468: 4598 4564 45;: 4785 54;9 463< 4575 46;; 4733 46<: 485:

4987 4983 4888 4893 4;69 5:95 4874 47;3 494< 4788 4843 49<;

4984 4:7< 4:;6 4;96 53:7 6384 4;69 49<3 4;89 4:<9 4<37 4<5:

4<:; 5388 4<:9 5537 5756 6835 4<:: 4:9: 4<68 4<33 53:6 5476

55<< 557: 5495 55:7 585< 6:64 54;7 4<34 538; 4<:7 534; 53<4

556< 5586 548: 54<3 56<: 698< 54:3 53;9 55<: 5584 5644 5853,

vwduw @ 4<:51mxo�

{44~�

|�i tTiU �*i uhL4 |�i �ht| h�? U@? Mi 4L_��i_ uLh �ti �? |�i tiUL?_ h�?� Wu _�@}?Lt|�U
U�iU!�?} t�}}it|t U�@?}it ?ii_ |L Mi 4@_i |L |�i it|�4@|i_ 4L_i*c |�i? |�i tTiU �*i
U@? Mi 4L_��i_ @}@�? |L U�@?}i |�i 4L_i* uLh @ |��h_ h�? Lu g��0��(S}��

, @4T*i D�2 G j��2��+W�� tTiU �*i uLh hi}�+W�� 4L_i* �_i?|��U@|�L?

vhulhv~wlwoh @ %Prqwko| Uhwdlo Vdohv ri Krxvhkrog Dssoldqfh Vwruhv%

gdwd @ + 863 85< 859 865 89; :;8 876 843 887 856 873 8<<

8:7 94< 94< 933 985 ;:: 8<: 873 8<7 8:5 8<5 8<3

1

1

1

556< 5586 548: 54<3 56<: 698< 54:3 53;9 55<: 5584 5644 5853,

vwduw @ 4<:51mxo�

wudqvirup~ixqfwlrq @ orj�

uhjuhvvlrq~yduldeohv @ wg� & Frpphqw= Vhulhv kdv wudglqj0gd| hiihfwv

lghqwli|~glii@+3/ 4, vglii @ +3/ 4,�

A�i UL?|i?|t Lu @ |)T�U@* tTiU �*i uLh |�i 4L_i* �_i?|��U@|�L? h�? 4�}�| uL**L� |�i
t@4i uLh4@| @t , @4T*i D�2� A��t tTiU �*i �?U*�_it |�i tih�itc |h@?tuLh4c hi}hit�
t�L?c @?_ �_i?|�u) tTiUt� W| ThL��_it g��0��(S}� ��|� |�i _@|@ }��i? �? |�i tih�it
tTiUc |@!it |�i *L}@h�|�4 Lu |�i tih�it E|h@?tuLh4 tTiU�c @?_ tTiU��it hi}hitt�L? �@h��
@M*it Ehi}hitt�L? tTiU� !?L�? Lh t�tTiU|i_ |L @giU| |�i tih�it� Oihic �>e�>K'fp $ z[
�?U*�_it |�i t� |h@_�?}�_@) UL?|h@t| �@h�@M*it Ez[O� �? |�i 4L_i* @?_ @*tL @_��t|t |�i
tih�it uLh *i@T )i@h igiU|t� E5ii 5iU|�L? ��� @?_ |�i _LU�4i?|@|�L? Lu |�i hi}hitt�L?



69

tTiU �? 5iU|�L? S�� A�i �_i?|�u) tTiU TihuLh4t @ hi}hitt�L? Lu |�i _�gihi?Ui_ |h@?t�
uLh4i_ tih�it E@*tL @_��t|i_ uLh *i?}|��Lu�4L?|� igiU|t� L? |�i _�gihi?Ui_ hi}hitt�L?
�@h�@M*it E|�i t� |h@_�?}�_@) �@h�@M*it�� A�i hi}hitt�L? �tit |�i ��}�it| Lh_ih Lu ti@�
tL?@* @?_ ?L?ti@tL?@* _�gihi?U�?} tTiU��i_c E����E����2�� A�i �_i?|�u) tTiU |�i?
UL4T�|it @ hi}hitt�L? hit�_�@* tih�it uLh |�i �?_�gihi?Ui_ _@|@ uhL4 ���U� �| ThL_�Uit
|@M*it @?_ *�?i Th�?|ih T*L|t Lu |�i t@4T*i @�|LULhhi*@|�L? @?_ T@h|�@* @�|LULhhi*@|�L?
u�?U|�L?t uLh @** UL4M�?@|�L?t Lu ti@tL?@* @?_ ?L?ti@tL?@* _�gihi?U�?} tTiU��i_ E�ihic
uL�h ti|t Lu ��6t @?_ ���6t��

�u|ih t|�_)�?} |�i L�|T�| uhL4 |�i �ht| h�? @?_ �_i?|�u)�?} |�i �+W�� T@h| Lu |�i
4L_i* @tc uLh i @4T*ic Ef � ��Ef � ��

�2
c |�i �_i?|�u) tTiU �t UL44i?|i_ L�| @?_ |�i

@h�4@ @?_ it|�4@|i tTiUt @hi @__i_ |L |�i tTiU �*i� A�i hit�*|�?} tTiU �*i �t }��i? �?
, @4T*i D�� E|�i _@|@ @hi ?L| hiThL_�Ui_ �? u�**��

, @4T*i D�� G j��2��+W�� tTiU �*i uLh hi}�+W�� 4L_i* it|�4@|�L?

vhulhv~wlwoh @ %Prqwko| Uhwdlo Vdohv ri Krxvhkrog Dssoldqfh Vwruhv%

gdwd @ + 863 85< 859 865 89; :;8 876 843 887 856 873 8<<

8:7 94< 94< 933 985 ;:: 8<: 873 8<7 8:5 8<5 8<3

1

1

1

556< 5586 548: 54<3 56<: 698< 54:3 53;9 55<: 5584 5644 5853,

vwduw @ 4<:51mxo�

wudqvirup~ixqfwlrq @ orj�

uhjuhvvlrq~yduldeohv @ wg� & Frpphqw= Vhulhv kdv wudglqj0gd| hiihfwv

& lghqwli|~glii@+3/ 4, vglii @ +3/ 4,�

dulpd~prgho @ +3/4/4,+3/4/4,�

hvwlpdwh~sulqw @ lwhudwlrqv�

A��t tTiU �*i �?U*�_it |�i tih�itc |h@?tuLh4c hi}hitt�L?c @h�4@c @?_ it|�4@|i tTiUt�
W| tTiU��it Ehi}hitt�L? @?_ @h�4@ tTiUt� @?_ �|t Eit|�4@|i tTiU� |�i uL**L��?} 4L_i*G

E����E����2�
�
+
|
�

S[
�'�

q
�
A
�|

�
' E�� w��E��X��2�@

|
c

��ihi |�i A
�|
@hi |�i t� |h@_�?}�_@) hi}hitt�L? �@h�@M*it� A�i tih�it +

|
Mi�?} 4L_i**i_

UL?t�t|t Lu |�i *L}@h�|�4t Lu |�i Lh�}�?@* _@|@ @_��t|i_ uLh *i@T�)i@h igiU|t� Wu _�@}?Lt|�U
U�iU!�?} Lu hit�_�@*tc L�|*�ih _i|iU|�L?c Lh uLhiU@t|�?} �ihi _it�hi_c |�i @TThLTh�@|i tTiUt
�L�*_ ?ii_ |L Mi @__i_ |L |�i tTiU �*i�

�tt�4�?} |��t �t @ t@|�tu@U|Lh) 4L_i*c @ ti@tL?@* @_��t|4i?| �|�*�3�?} uLhiU@t| i �
|i?t�L? U@? Mi TihuLh4i_ M) @__�?} |�i  �� @?_ uLhiU@t| |L |�i �?T�| tTiU��U@|�L?
�*i� 5�U� @ tTiU �*i @TTi@ht �? , @4T*i D�e E|�i _@|@ @hi ?L| hiThL_�Ui_ �? u�**��

A�i tTiU �*i ?L� }i?ih@|it ti@tL?@* @_��t|4i?|t uhL4 � � b ti@tL?@* �*|iht E ���
uLh |�i |h@_�?} _@) Thi�@_��t|i_ tih�it� A�i Thi�@_��t|i_ tih�it �t i |i?_i_ M) Sf uLhi�
U@t|t EuLhiU@t|� Th�Lh |L ti@tL?@* @_��t|4i?|� A�i 4@�? L�|T�| �*i ��** UL?|@�? tL4i



D� A�i 5TiU��U@|�L? 6�*i @?_ W|t 5)?|@ 6:

, @4T*i D�e G j��2��+W�� tTiU �*i uLh ti@tL?@* @_��t|4i?|

vhulhv~wlwoh @ %Prqwko| Uhwdlo Vdohv ri Krxvhkrog Dssoldqfh Vwruhv%

gdwd @ + 863 85< 859 865 89; :;8 876 843 887 856 873 8<<

8:7 94< 94< 933 985 ;:: 8<: 873 8<7 8:5 8<5 8<3

1

1

1

556< 5586 548: 54<3 56<: 698< 54:3 53;9 55<: 5584 5644 5853,

vwduw @ 4<:51mxo�

wudqvirup~ixqfwlrq @ orj�

uhjuhvvlrq~yduldeohv @ wg� & Frpphqw= Vhulhv kdv wudglqj0gd| hiihfwv

& lghqwli|~glii@+3/ 4, vglii @ +3/ 4,�

dulpd~prgho @ +3/4/4,+3/4/4,�

hvwlpdwh~sulqw @ lwhudwlrqv�

iruhfdvw~pd{ohdg @ 93�

{44~vhdvrqdopd @ v6{<�

_�@}?Lt|�Ut UL?Uih?�?} |�i ^�@*�|) Lu |�i ti@tL?@* @_��t|4i?|� �__�|�L?@* _�@}?Lt|�Ut
U@? Mi tTiU��i_ M) �?U*�_�?} |�i @TThLTh�@|i tTiUt _itUh�Mi_ �? ��@T|ih S�

D�� �h�?| @?_ t@�i

�L?|hL* Lu |�i L�|T�| uhL4 g��0��(S}� �t @U��i�i_ ��|��? �?_���_�@* tTiUt M) �t�?} |�i
Th�?| @?_ t@�i @h}�4i?|t� A�i Th�?| @h}�4i?| UL?|hL*t |�i }��i? tTiU<t L�|T�| |L |�i
4@�? L�|T�| �*ic ���*i |�i t@�i @h}�4i?| @**L�t Uih|@�? L�|T�| |@M*it |L Mi �h�||i?
|L �*it� 6Lh i@ti Lu hiuihi?Ui �i hiuih |L @** |�i �?_���_�@* T@h|t Lu |�i L�|T�| t�M�iU|
|L UL?|hL* |�hL�}� Th�?| @?_ t@�i @t R|@M*it�c i�i? |�L�}� tL4i Lu |��t L�|T�| Ei�}�c
*�?i Th�?|ih T*L|t Lu @? ��6� �t ?L| �? @ uLh4 |�@| �t Lh_�?@h�*) |�L�}�| Lu @t @ |@M*i�
A�i |@M*it t�M�iU| |L UL?|hL* |�hL�}� Th�?| @?_ t@�i @hi *�t|i_ ��|� |�i�h _iu@�*| Th�?|
t|@|�t @?_ �*i i |i?t�L?t EuLh t@�@M*i |@M*it� �?_ih |�i _LU�4i?|@|�L? Lu |�i Th�?|
@?_ t@�i @h}�4i?|t uLh i@U� tTiU� A@M*it L�|T�| |L �*it �t�?} t@�i @hi �h�||i? �? @
uLh4@| ��|� ��}� ?�4ih�U@* ThiU�t�L? @?_ ��|� 4�?�4@* Lh ?L *@Mi**�?} �?uLh4@|�L? |L
u@U�*�|@|i |�i�h �ti uLh u�h|�ih @?@*)t�t �|�*�3�?} L|�ih tLu|�@hi� 5@�i_ |@M*it @hi @*tL
}��i? @ UL?t�t|i?| uLh4@|Q@ t�?}*i |@M tiT@h@|it �i*_t�

#iu@�*| L�|T�| uhL4 @ tTiU �t �h�||i? |L |�i 4@�? L�|T�| �*i �u |�i Th�?| @h}�4i?|
�t @Mti?|c Lh �u Pe�=z$[fq>�'z Lh Pe�=z$C� @TTi@ht �? |�i tTiU� AL t|LT @ tTiU uhL4
�h�|�?} L�|T�| |L |�i 4@�? L�|T�| �*ic ti| Pe�=z$=J=f� E�L|iG � ui� tTiUt �h�|i
tL4i 4�?Lh *@Mi**�?} �?uLh4@|�L? |L |�i tUhii? i�i? ��|� Pe�=z$=J=f�� AL �@�i @**
|�i @�@�*@M*i L�|T�| |@M*it @?_ T*L|t uLh @ tTiU �h�||i? |L |�i 4@�? L�|T�| �*ic ti|
Pe�=z$>''� AL �@�i @** |�i @�@�*@M*i L�|T�| |@M*it E?L T*L|t� uLh @ tTiU �h�||i? |L |�i
4@�? L�|T�| �*ic ti| Pe�=z$>''z>K'fp� AL �@�i @ t4@** t�Mti| Lu |�i @�@�*@M*i L�|T�|
|@M*it uLh @ tTiU �h�||i? |L |�i tUhii?c ti| Pe�=z$Ke�fq� W?_���_�@* |@M*it 4@) Mi @__i_
|L |�i [fq>�'zc Ke�fqc @?_ =J=f Th�?| *i�i*t M) �?U*�_�?} |�i�h ?@4it @t Th�?| @h}�4i?|
�@*�it� A�iti 4@) EM�| ?ii_ ?L|� Mi ThiUi_i_ M) @ k� 6Lh i @4T*ic �? |�i it|�4@|i
tTiUc Pe�=z$Ck�zfe>z�J=p kefp�[�>'p�c ���U� �t i^���@*i?| |L Pe�=z $ C[fq>�'z
k�zfe>z�J=p kefp�[�>'p�c hi^�it|t Th�?|�?} Lu hit�*|t uhL4 |�i it|�4@|�L? �|ih@|�L?t



6;

@?_ |�i hit�_�@*t uhL4 |�i it|�4@|i_ 4L_i*c �? @__�|�L? |L |�i _iu@�*| L�|T�|� Nt�?}
Pe�=z$C=J=f fpz�2>zfp� hi^�it|t Th�?|�?} Lu L?*) |�i T@h@4i|ih it|�4@|it� W?_���_�@*
|@M*it 4@) Mi t�TThitti_ uhL4 |�i [fq>�'z @?_ >'' Th�?| *i�i*t M) �?U*�_�?} |�i�h ?@4it
ThiUi_i_ M) @ � @t Th�?| @h}�4i?| �@*�itc i�}�c Pe�=z$Ke�fq �>Qq Lh Pe�=z$C>'' �
�zfe>z�J=p��

Wu |�i �tih ��t�it |L t@�i @?) L�|T�| |@M*it |L �*itc |�iti 4�t| Mi tTiU��U@**) *�t|i_
�? |�i t@�i @h}�4i?|t Lu |�i @TThLTh�@|i tTiUtc i�}�c p>�f$C2[' fpz�2>zfp� �? |�i
it|�4@|i tTiU� A�Lti |@M*it |�@| @hi t@�@M*i 4@) Mi tTiU��i_ �? |�i Th�?| @?_ t@�i
@h}�4i?|t �t�?} i�|�ih @ R*L?}� ?@4ic |�i ?@4i *�t|i_ �? |�i tTiU<t _itUh�T|�L?c Lh @
Rt�Lh|� ��*i||ih ?@4ic ���U� �t |�i t@4i @t |�i �*i i |i?t�L? �ti_ �u |�i |@M*i �t t@�i_�
6Lh i @4T*ic |�i LT|�L?@* |@M*i ef{Q2>ze�� �? |�i it|�4@|i tTiU U@? @*tL Mi tTiU��i_
@t eQ2� A�i !i)�Lh_t =J=fc >''c >''z>K'fpc [fq>�'zc @?_ Ke�fq _i�?i_ @ML�i @hi
?L| @�@�*@M*i uLh �ti �? |�i t@�i @h}�4i?|� �*tLc ?@4it Lu |@M*it |L Mi t@�i_ t�L�*_ ?L|
Mi ThiUi_i_ ��|� @ k Lh �� �L| @** |@M*it @hi t@�@M*ic @?_ ?L| @** tTiUt ThL_�Ui t@�@M*i
|@M*it�

A�i t@�i @h}�4i?| �h�|it |�i tTiU��i_ |@M*it |L �?_���_�@* �*it� � t@�i_ �*i ��**
Mi T*@Ui_ �? |�i t@4i _�hiU|Lh) @t |�i L�|T�|c @?_ ��** Mi }��i? |�i �*i?@4i Lu |�i
4@�? L�|T�| �*ic M�| ��|� @ _�t|�?U| ��*i||ih i |i?t�L?� Wu @ �*i ��|� |��t ?@4i @*hi@_)
i �t|tc �| ��** Mi L�ih�h�||i?� A�i i |i?t�L?t �ti_ @hi *�t|i_ �?_ih |�i _LU�4i?|@|�L?
Lu |�i Th�?| @?_ t@�i @h}�4i?|t uLh i@U� tTiU� 6Lh i @4T*ic t�TTLti g��0��(S}�

�t h�? EL? @ #�5 4@U��?i� uhL4 |�i _�hiU|Lh) �D,?3)(S)3 �t�?} @t �?T�| @ tTiU �*i
t|Lhi_ �? 3�s)3�3�� �? |�@| _�hiU|Lh)� Wu |�i it|�4@|i tTiU UL?|@�?t p>�f $ C2['

fpz�2>zfp�c |�i hit�*|�?} t@�i_ |@M*it Lu |�i 4L_i* @?_ T@h@4i|ih it|�4@|it ��** Mi
�h�||i? |L |�i �*it �D,?3)(S)3,3�s)3�} s @?_ �D,?3)(S)3,3�s)3�)3?� Wu �*it ��|�
|�iti ?@4it @*hi@_) i �t|c |�i) ��** Mi L�ih�h�||i?� �*|�L�}� |�i i |i?t�L?t �ti_ M)
g��0��(S}� �@�i Mii? U�Lti? |L @�L�_ LM��L�t UL?��U|t Ei @4T*it Lu i |i?t�L?t ?L|
�ti_ @hi �[>zc �f�fc �QJ2c �qJec �pPQ�c �tiht t�L�*_ t|�** i ihU�ti U@�|�L? |L Thi�i?|
�?�?|i?_i_ L�ih�h�|�?} Lu �*it M) g��0��(S}� t@�it� � *�t| Lu |�i �*it t@�i_c ��|� @?
6 �?_�U@|�?} |�Lti L�ih�h�|�?} i �t|�?} �*itc @TTi@ht @| |�i Mi}�??�?} Lu g��0��(S}�<t
L�|T�|� Wu |�ihi @hi ihhLht �? |�i tTiU �*i Lh |�i ThL}h@4 |ih4�?@|it Thi4@|�hi*) uLh
L|�ih hi@tL?tc tL4i Lh @** Lu |�i t@�i_ �*it 4@) ?L| Mi �h�||i?�

D�2 #@|it

#@|i @h}�4i?|t LUU�h �? ti�ih@* tTiUtc @?_ |�i�h �@*�it @hi @*�@)t tTiU��i_ �? |�i t@4i
uLh4@|� #@|it uLh 4L?|�*) _@|@ @hi �h�||i? )i@h�4L?|�( |��t uLh4@| }i?ih@*�3it |L L|�ih
ti@tL?@* Tih�L_t Ei�}�c )i@h�^�@h|ih�� W| �t ?iUitt@h) |L �?U*�_i @** uL�h _�}�|t ��i?
tTiU�u)�?} @ )i@h� A��tc O+ 4i@?t |�i )i@h �# ELh �,� S.c ?L| �# �bS.�

6Lh 4L?|�*) _@|@ |�i 4L?|�t U@? Mi _i?L|i_ M) i�|�ih |�i �?|i}iht ���2 Lh M) |�hii�
*i||ih 4L?|� @MMhi��@|�L?t E�>=c qfKc 2>ec >Pec 2>&c ��=c ��'c >�{c pfPc JQzc =J�c @?_
[fQ�� A��tc �^O+��0 @?_ �^O+�[fQ @hi i^���@*i?|� 6Lh ^�@h|ih*) _@|@ Lh _@|@ ��|�
L|�ih ti@tL?@* Tih�L_tc L?*) �?|i}iht @hi @**L�i_c i�}�c �^O+�� @?_ �^O+�c�

#@|it @hi �ti_ |L _i�?i |�i t|@h|�?} |�4i TL�?| Lu @ tih�itc @?_ ��i? _i�?�?} @
t�Mti| EtT@?� Lu @ |�4i tih�it |L @?@*)3i� A�i) @hi @*tL �ti_ ��i? _i�?�?} L�|*�ih
hi}hitt�L? �@h�@M*it� 6Lh i @4T*ic |L tTiU�u) hi}hitt�L? �@h�@M*it uLh @? @__�|��i L�|*�ih



D� A�i 5TiU��U@|�L? 6�*i @?_ W|t 5)?|@ 6<

�? �Th�* Lu �b.H @?_ @ *i�i* t��u| Mi}�??�?} �? 5iT|i4Mih Lu �bH2c �i �ti |�i uL**L��?}G

uhjuhvvlrq ~ yduldeohv@+dr4<:;1dsu ov4<;51vhs, �

A�i ti@tL?@*�|) Lu |�i _@|it �ti_ 4�t| 4@|U� |�i ti@tL?@*�|) tTiU��i_ uLh |�i _@|@ �?
|�i tih�it tTiUc i�}�c >J�^+0��>= �t �@*�_ uLh 4L?|�*) _@|@ M�| �t ?L| Tih4�||i_ uLh
^�@h|ih*) _@|@�

D�� Bi?ih@* h�*it Lu �?T�| t)?|@ 

�**L�@M*i �?T�| U�@h@U|iht
A�i @**L�@M*i �?T�| U�@h@U|ihtc i UiT|�?} U�@h@U|iht |�@| @TTi@h ��|��? ^�L|itc @hi
*i||ihtc ?�4Mihtc tT@Uitc |@Mtc ?i�*�?i U�@h@U|ihtc @?_ |�i uL**L��?}G $ � _ v � C � b l
k � n� A�i ThL}h@4 ��** �}?Lhi @?) L|�ih �5�WW U�@h@U|iht �? |�i tTiU �*ic M�| ��**
�@} |�i4 @?_ }i?ih@|i @ �@h?�?} 4itt@}i� A�i uL**L��?} @__�|�L?@* U�@h@U|iht @hi
@**L�i_ ��|��? ^�L|itG * F � 6 " D % � 9 m 7 , a � x u� �*tLc _L�M*i ^�L|it @hi @**L�i_
��|��? t|@|i4i?|t _i*�4�|i_ M) t�?}*i ^�L|it @?_ ��Ui��iht@�

�h@Uitc T@hi?|�ititc @?_ Mh@U!i|t
A�i i jc E �c @?_ d o U�@h@U|iht tih�i _�gihi?| u�?U|�L?t @?_ U@??L| Mi �ti_ �?|ih�
U�@?}i@M*)� i j �t �ti_ |L UL?|@�? @h}�4i?|t �? @ tTiUc E � �t �ti_ |L UL?|@�? @ *�t|
Lu 4�*|�T*i �@*�it uLh @? @h}�4i?|c @?_ d o �t �ti_ E�� |L UL?|@�? �@*�it �ti_ �? _i�?�
�?} Uih|@�? tTiU�@* @h}�4i?|tc t�U� @t |�i _�h@|�L? Lu @? ,@t|ih �L*�_@) hi}hitt�L?
�@h�@M*ic i�}�c ef{efpp�J= i�>e�>K'fp $ Cz[ )>pzfeb�cl�jc @?_ E��� |L i?U*Lti
|�i *@}t Thiti?| �? @? �+W�� 4L_i* ��|� 4�tt�?} *@}tc i�}�c >e�2> i2J[f' $ Cd �

b�_
l�j�
�@ti ti?t�|���|)

5TiU ?@4itc @h}�4i?|tc _@|itc !i)�Lh_t Et�U� @t =J=f @?_ >''�c @?_ Thi_i�?i_
hi}hitt�L? �@h�@M*i ?@4it Et�U� @t z[ @?_ pf>pJ=>'� @hi ?L| U@ti ti?t�|��i� A��tc ? 
@?_ z[ @hi |�i t@4i |L g��0��(S}�( ML|� @hi hiUL}?�3i_ M) |�i �@h�@M*it @h}�4i?|
Lu |�i hi}hitt�L? @?_  ��hi}hitt�L? tTiUt�

�L44i?|t
�?)|��?} L? @ *�?i @u|ih |�i n U�@h@U|ihc �?*itt |�i n U�@h@U|ih �t �? ^�L|itc �t |@!i?
|L Mi @ UL44i?|� Wu T@h|t Lu @ tTiU @hi UL44i?|i_ L�|c ��@| hi4@�?t 4�t| t|�**
�@�i M@*@?Ui_ T@hi?|�ititc Mh@U!i|tc @?_ Mh@Uit�

,^�@*t t�}?
A�i i^�@*t t�}?c $c �t �ti_ ��i? @tt�}?�?} �@*�it |L @h}�4i?|tc i�}�c Pe�=z $ =J=fc
Lh z�z'f $ `}J=z�'& (fz>�' 3>'fp Jq MJ�pf�J'[ �PP'�>=Qf 3zJefp`�

w�?i *i?}|� �? |�i tTiU �*i
w�?it �? |�i tTiU �*i @hi *�4�|i_ |L ��2 U�@h@U|ihtQ@?) U�@h@U|iht @TTi@h�?} Mi)L?_
UL*�4? ��2 @hi �}?Lhi_� W? T@h|�U�*@hc ?L|i |�@| �u @ _@|@ ti| ��|� *�?it i Uii_�?} ��2
U�@h@U|iht �t T*@Ui_ �? @ tTiU �*i |��t ��** hit�*| �? _@|@ |h�?U@|�L? L? �?T�|� A�i ��2
U�@h@U|iht Tih *�?i *�4�|@|�L? _Lit ?L| @TT*)c �L�i�ihc |L _@|@ hi@_ uhL4 @ tiT@h@|i
�*i E?L| |�i tTiU �*i� �t�?} |�i �*i @h}�4i?|� EA�i *@||ih �L�*_ Mi }L�ih?i_ M)
6�+A+�� �?T�| *�?i *i?}|� hit|h�U|�L?tc ���U� 4@) Mi t)t|i4 tTiU��U��



73

��*|�T*i @h}�4i?| �@*�it
��*|�T*i @h}�4i?| �@*�it 4�t| Mi i?U*Lti_ |L}i|�ih �? T@hi?|�ititc i�}�c �>e��
>K'fp$Cz[ pf>pJ=>' QJ=pz�� Wu @? @h}�4i?| @UUiT|t L?*) @ t�?}*i �@*�i Lh �| @U�
UiT|t 4�*|�T*i �@*�it M�| L?*) L?i �@*�i �t }��i?c |�i? T@hi?|�itit @hi LT|�L?@*� 6Lh
i @4T*ic |�i uL**L��?} @hi @** �@*�_( �>e�>K'fp$z[c �>e�>K'fp$Cz[�c �>e�>K'fp $
Cz[ pf>pJ=>'�c pz>ez$�^O+�cc @?_ pz>ez$C�^O+�c��

��** *�t|
� ?�** *�t| Lu @h}�4i?|t �t @**L�i_c i�}�c J�z'�fev �� �?) �4T*�i_ @h}�4i?|t �? |�i
?�** *�t| |�i? |@!i L? |�i�h _iu@�*| �@*�it�

��4ih�U@* �@*�it
��4ih�U@* �@*�it U@? Mi tTiU��i_ �? uhii uLh4@|c �?U*�_�?} |�i �ti Lu i TL?i?|�@*
?L|@|�L? Ei�}�c effc eff�fc eff�c @?_ e�in2 @** _i?L|i |�i t@4i hi@* �@*�i�� W?|i}ih
?L|@|�L? 4�t| Mi �ti_ ��i? @? �?|i}ih �t hi^��hi_ Ei�}�c 2c ?L| 2�f Lh 2�inf��

�h_ih�?}
A�i L?*) hit|h�U|�L? L? |�i Lh_ih�?} Lu tTiUt �t |�@| i�|�ih tih�it Lh UL4TLt�|i4�t|
Mi |�i �ht| tTiU� A�ihi �t ?L hit|h�U|�L? L? |�i Lh_ih�?} Lu @h}�4i?|t ��|��? tTiUt�
A�i Lh_ih�?} Lu 4�*|�T*i �@*�it }��i? |L @h}�4i?|t 4@||iht uLh Uih|@�? LM��L�t U@titc
t�U� @t LMtih�@|�L?t �? _@|@ @h}�4i?|t Etih�itc |h@?tuLh4c @?_ hi}hitt�L? tTiUt�c
|�i �+W�� 4L_i* tTiU��U@|�L? �? |�i 4L_i* @h}�4i?| E@h�4@ tTiU�c @?_ _@|it �?
tT@? @h}�4i?|t Etih�it @?_ L�|*�ih tTiUt��

5iT@h@|Lht
�*@?! tT@Uitc |@Mtc @?_ M*@?! *�?it 4@) Mi �ti_ @t tiT@h@|Lht @t _it�hi_� `�|��? @
*�t| Lu 4�*|�T*i @h}�4i?| �@*�itc t�?}*i UL44@t 4@) @*tL Mi �ti_ @t tiT@h@|Lhtc i�}�c
[>z>$Cd_ �_ 0_ 
_ c_ B�� �L44@t 4�t| Mi �ti_ |L �?_�U@|i 4�tt�?} @h}�4i?|
�@*�it |�@| @hi |L Mi hiT*@Ui_ M) _iu@�*| �@*�it EuLh @h}�4i?|t |�@| hi^��hi @ tTiU��U
?�4Mih Lu �@*�it�� 6Lh i @4T*ic |�i tT@? @h}�4i?| hi^��hit |�L �@*�it� W? |�i
t|@|i4i?| pP>=$C�^O+�c_ �c |�i Thiti?Ui Lu |�i UL44@ @u|ih �bS.�e �?_�U@|it |�@|
|�i tiUL?_ tT@? @h}�4i?| �@*�i �t 4�tt�?}c tL �| |@!it L? �|t _iu@�*| �@*�i E|�i _@|i
Lu |�i *@t| LMtih�@|�L?��

A�|*it @?_ �*i?@4it
� |�|*ic t�U� @t |�i ?@4i Lu @ |�4i tih�itc 4�t| UL?t�t| Lu @| *i@t| L?i @**L�@M*i �?T�|
U�@h@U|ih Etii @ML�i�c i�i? �u M*@?!c @?_ 4�t| Mi i?U*Lti_ �? i�|�ih t�?}*i Lh _L�M*i
^�L|it E;z�z'f; Lh `z�z'f`�� wL�ih @?_ �TTih U@ti Lu U�@h@U|iht �t Thitih�i_
��|��? |�|*it� `�i? |�i n U�@h@U|ih @TTi@ht ��|��? ^�L|itc �| �t UL?t�_ihi_ T@h| Lu
|�i |�|*i @?_ _Lit ?L| _i?L|i |�i t|@h| Lu @ UL44i?|� A�|*it 4�t| Mi UL4T*i|i_ L?
L?i *�?i @?_ UL?|@�? ?L 4Lhi |�@? .b U�@h@U|iht� 6�*i?@4itc �?U*�_�?} |�i T@|�c
4�t| uL**L� |�i t@4i h�*it @t |�|*it�


	Contents
	1.  Introduction
	2.  Running X-12-ARIMA
	3.  RegARIMA Modeling Capablities of X-12-ARIMA
	4.  Points Related to regARIMA Model Estimation
	5.  The Specification File and Its Syntax

