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?�KNE�x n ZHG[E�\ | Z�KNiHEH\

s S�n R S M SLUut ZHG lJS O S k�Z + G[E�v l K n RgMQG n{YVl vwEH\rG[E�KNKNMQG[EH\ Y E d¸| SLj kHi�RgKNM5? n G[KfE n KfO
C5EHG�IrKNMQOPG�R +TSLU | YLl G UpS MPEHG YyY RF=�KfM � K l K +
t M SLU KfOPO S M c I�G d KfZ¸� YL� Z S MN� | Z Y G[M

� ZHK YLj)S iHE�R SVU G[E UpS M j)Y RgG S E S E¹RPZHK ��S M l d � G d K � K * Z Y O"\rM Sº� E;KNE S M j)S iHO l�+ OPGJE n K�GJRPO
n MQK Y RPG S E»G[E�_{`r`r��>¼s�i�k l G n{Y RPG S E SLU�nfS E�RgKNE�RhGJO�G[E�KfI�GJR YL*Hl K * K n{Y iHOPK¸RPZHKNMQK¸G[O)E S�n KfE�RgM YVl
j)Y E Y \rK j KfE�R S E)RgZHK � K * >½?�Rgi d G[KNO�Z Y IrK�OQZ Sa� EhRPZ Y R j�Y E + OQG j G l¾Y M�IrKNMQOPG S EHO SLU RPZHK8O YLj K
RgKÀ¿�R d S�n i j KNE�RgO n{Y E * K UpS iHE d RPZHM S i�\rZ S i�R½RgZ�K � K * > � ZHG[OzMPK d iHE d Y E nf+ kHM SL*Hl K j GJO j�S MPK
OPKÁIrKfMPK UpS M j i l RgG j K d G Y�nNS E�RPKNE�R�OPi n Z Y O � K * I�G d K S OQKNo�iHKNE n KNOf� Y O5RPZHK +}Y MPK SLU RPKNE¸O�R S MQK d
G[E j i l RPG[k l K lJS�nNY RgG S EHO Y E d	d GJÂ/KNMQKNE�R UpS M j�Y RPO8R SÃUmYVn G l GJR Y RgK d Sa� E l[SrY d G[E�\ Y E d OQRPMPK YLj GJEH\H>
?�G j G l¾Y M�IrKfMPOQG S EHO SLU RgZ�K�O YLj KyI�G d K S�nNY E YLl O ST* K UpS iHE d �ÄiHE � E Sa� E$R ShnNS E�RPKNE�R n MQK Y R S MPOf�
� ZHKfE � K * iHOQKNMPO j�S d G UÅ+ÆY E d MPKfkHi *Hl G[OQZ S MPGJ\rG[E YVl�nfS E�RgKfE�R½iHOQG[EH\�I�G d K S K d GJRPG[EH\8R S�SLl ON>X� d KNE�x
RgG UÅ+ G[EH\hOPG j G l¾Y M nNS E�RPKNE�R nNY E * KNEHKÁÇHR j�Y E +¸� K *�Y kHk l G n{Y RgG S EHO Y E d nNS E�RPKNE�R Sa� EHKfMPON>h� S M
KÁ¿ YLj k l KL�ÄGJR � G l[l MQK d i n K�RPZHK�E�i jy* KfM SLU OQG j G l¾Y M Y E�O � KNMPO"R S�Yh� K * OPK Y M n Z Y E d G d KNE�RPG UÅ+
G[E Y kHkHM S kHMPG Y RgK�iHOQK SLU�nNS k + MPGJ\rZ�R nfS E�RgKNE�RN>5�6E}RPZHG[O d GJOPOPKfMQR Y RgG S EÈ� � KÆkHMPKfOPKfE�R Y O + O�RgK jÉY M�x
n ZHG�RgK n RgiHMQK Y E d nNS MQMPKfOPk S E d GJEH\ YLl \ S MQGJRgZ j OqR S KfÊ n G[KNE�R lJ+�j K Y OPi�MPKL�/OPK Y M n ZÈ� Y E d S MP\ Y E�G[ËNK
OPG j G l¾Y M¨I�G d K S OQKNo�iHKfE n KfO UpS iHE d S E Y E +Tl[Y MP\rK d Y R YV*ÌY OPK�OQi n Z Y O�RPZHK � K * >



b

W K�ÇÌMPO�RhG[E�RgM S d i n K Y�nfl¾Y OQO SLU M Y E d Srj G[ËfK d YLl \ S MPGJRPZ j ON� nNYLl[l K d �8GÅ?�GJ\H��R S KNOQRPG j)Y RgK
I�G d K S OPG j G l¾Y MQGJR + > � ZHK *ÌY OQG n G d K Y GJO�R S OQi j�j�Y MQG[ËfK�K YLn ZTI�G d K S OPKfo�i�KNE n KÆGJE�R SÍY O j)YLl[l OPKÁR
SLU I�G d K S}U M YLj KNON� S M Y OPGJ\rE Y RPiHMPKV�uRgZ Y R'GJO j�S OQRÆOPG j G l¾Y M8R S	Y OQKfR SVU kHMPK d KfÇHEHK d M Y E d Srj
G j)Y \rKfON> � Z�K S MQKfRgG n{YLlBY E d KÁ¿�kÎKNMPG j KfE�R YLl MPKfOPi l RgOFOPZ Sa� RgZ Y R5I�G d K S OPG j G l[Y MPG�R +�n{Y E * K"MPK l G�x
YL*Hl�+ KfOQRPG j)Y RgK d *�+ RgZ�K'��G¾?�G[\ j KfRPZ S d >�v�IrKNE	RPZ S iH\rZ Y O j�YVl[l OPG[\LE Y Rgi�MPKyGJO8OPi�Ê n G[KfE�R�R S
KNO�RgG j�Y RPK�OPG j G l¾Y MQGJR + ��K YVn Z U M YLj K�GJETRgZHK"OPGJ\rE Y RPiHMPK�GJOFMQKNkHMQKNOQKNE�RgK d *�+�Y ZHGJ\rZ�x d G j KNEHOQG S E YLl
IrK n R S MN>h?�G j G l¾Y MPGJR + OQK Y M n Z S E Y�l[Y MP\rK d Y R YL*ÌY OPK SLU ZHGJ\rZ�x d G j KNEHOQG S E YLl ILK n R S MPOÆG[O Yhn Z YLl x
l KfEH\rGJEH\ykHM Sr*Hl K jÏU M SrjÐY�nfSrj k�i�R Y RPG S E YLl I�GJK � k S G[E�R{> � S O SLl IrK�RPZHG[Oqk�M Sr*Hl K j � � K�kHM S k S OQK
Y E S IrK l E S E�x l GJEHK Y M U K Y RgiHMQKyKÁ¿�RgM YLn RPG S E¸RPK n ZHE�G[o�iHKyRgZ Y R n{Y E * KyiHOQK d G[E Y�UmY OQR�OQG j G l[Y MPG�R +
OPK Y M n Z¹O + OQRPK j > � ZHKÍkHM S k S OQK d RgK n ZHEHG[o�iHK nNSLjy* G[E�KNO�RgZ�K nfl¾Y OQOPG n{YLl k�MPG[E n G[k YLlunfSrj k S EHKfE�R
Y E YVlJ+ OPGJO	A t |�c ] � GJRgZÑRgMPG Y EH\ l K�GJEHKNo�i YVl GJR + kHMQiHEHGJEH\H>¼vu¿�k/KfMPG j KfE�R YLl MQKNOQi l RPOÃOPZ Sa� RgZ Y R
S iHM�kHM S k S OPK d j KÁRgZ S d S i�RgkÎKNM UpS M j O�RPK n ZHE�G[o�iHKNO�OPi n Z Y OÍRgZ�K}Ò YrY M W�Y IrK l KÁR{�Ó� Y OQR j�Y k
Y E d t |�c > � S)U iHM�RgZHKfMFG j k�M S IrK�MPKÁRgMQG[KfI YLl k/KfM UpS M j�Y E n K Y E d kHM S I�G d K * KfRQRgKNM S MQ\ Y EHGJË Y RPG S E
SLU OQG j G l¾Y MPGJR + OPK Y M n ZÔMPKfOPi l RgON� � K YLl O S d KfOPGJ\rE Y EHK � \rM Y kHZ�xÕRgZHK S MPKÁRgG n{YLl½nNl iHOQRPKNMPGJEH\ YLl \ S x
MPG�RgZ jÖS E l[Y MP\rK d Y R YV*ÌY OPKfO SLU OPGJ\rE Y RPiHMPKfON> � ZHK YLl \ S MPGJRPZ j RgMQK Y RPO YLl[l RgZ�KTOPG[\LE Y Rgi�MPKNO Y O
Y E YL* OQRgM YLn R8RgZHMQKNOPZ Srl d \rM Y kHZÈ� � ZHKNMQKyRgZHKÆRgZHMQKNOPZ Srl d GJO d KfRPKNM j GJEHK d *HY OPK d S E l[S�n{YLl d Y R Y
OQR Y RgGJOQRPG n Of>%?�G j G l¾Y M nNl iHOQRPKNMQO Y MPKTG d KNE�RgG�ÇÌK d Y O�Z�G[\rZ l�+;nfS EHEHK n RPK d MQKN\rG S EHOyGJE%RgZHKT\rM Y kHZÈ>
= +Ôj K Y OQiHMPGJEH\$RgZHK�MPKÁRgMPGJKfI YLl kÎKNM UpS M j)Y E n K Y \ Y G[EHO�R Y \rM S iHE d x�RgMQi�RgZ×OPKÁR{� � K�OQZ Sa� RgZ Y R
S iHM8kHM S k S OQK d YLl \ S MPG�RgZ jØS i�RPk/KfM UpS M j O8OPG j k l K"RPZHMPKfOPZ Srl d G[E�\ Y E d ZHG[KfM Y M n ZHG nNYLlunfl iHO�RgKfMPG[E�\
RgK n ZHEHGJo�i�KNON>
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� YLj j�S OQRu\rM Y RgK U i l R S8j'+ k Y MPKNE�RPO UpS MuGJEHOQRPG l[l G[EH\ÓGJE j KzRgZHK�G j k S MQR Y E n K SLU O n G[KfE n K Y E d
RgK n ZHE SrlJS \ +$Y R Y IrKfM +	+LS iHEH\ Y \rKL� UpS M�KfE nNS i�M Y \rGJEH\ j K�R S kHi�MPOPi�K j'+¸Sº� E d MPK YLj � Y E d
UpS M�MQK j G[E d GJEH\ j K�RgZHK�G j k S MQR Y E n K SLU d S G[EH\ j'+�* KfOQRFKfILKNE¸GJEÃRgZHK j�S OQR d GJÊ n i l R�RgG j KV>

�uG[E YLl[l�+ �Ó� �zS i l d l G � K¸R S RPZ Y E �»j'+�� G U K = l[Y E nNY%UpS MTZHKNM l[S ILKL��ZHKfM�Z�K l k Y E d ZHKfM
OPi�kHk S MQR¨G[E j'+ ÇHE YLl O�R Y \LK SLU d G[OQOPKfMQR Y RgG S E�MPKNOQK Y M n Z Y E d RgZHKfOPGJO � MPGJRPG[EH\�>B��R ��Y O YL* O Srl i�RgK lJ+
�zS E d KfM U i l R S Z Y ILKzO Srj K S E�KL� l¾Y RPK Y RÄEHG[\LZ�R � Z�G l Kw� �qY OBO�Rgi n �"Y R Y kHM S \rM YLj)j G[E�\qkHM SL*Hl K j �
* MQG[EH\rGJEH\ j K YÍn iHk SLU Z S R nNS Â/KNK S M Y�*/Sa�Ól SLU O � KNKÁR8\LM Y kÎKNOf>



_
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� ZHK YLj)S iHE�R SLU GJE UpS M j�Y RPG S E S E�RPZHK ��S M l d � G d K � K * Z Y O¨\rM Sa� E)KfE S M j�S iHO lJ+ OPG[E n KÓGJRPO
n MQK Y RPG S E�G[E$_a`L`r��>q= + �LiHEHK'bL�r��b�� nfSrj�j KfM n G YLl OQK Y M n Z¸KNE�\rG[EHKfO5OQi n Z Y O ~ S�S \ l K Y E d � Y O�R
Z Y d GJE d KÀ¿�K d j)S MPKzRPZ Y EyR �zS�* G lJl G S E � K * x6k Y \rKNOf> � ZHKNMQK�G[OXE S�n KfE�RPM YLl�j�Y E Y \rK j KfE�R S EyRgZ�K
� K * �BO S d iHk l G nNY RgG S E SLUznNS E�RPKNE�R'GJO�G[EHKÁI�GJR YV*Hl KV> � ZHKNMQK)Z Y ILK * KNKfE Y E�i jy* KNM SLU MPKfOPK Y M n Z
OQRPi d GJKNO�G[E}MPK n KNE�R + K Y MPO�RPZ Y R�GJE�ILKNO�RgG[\ Y RgK d d iHk l G n{Y RPK d S M�ZHG[\LZ lJ+ x6OQG j G l[Y M � K * x�k Y \rKfO Y E d
� K * x�OPGJRPKNOvÚ _r�Bb�� Ù �����,��ÞD> � ZHK YLj�S iHE�R SLU MPK d iHE d Y E nf+$S E	RPZHK � K * � Y O�OPZ Sa� E *�+ RPZHKNOQK
OQRPi d GJKNON�BG[O�GJE UmYVn R"o�iHGJRPK�Z�G[\rZ�� S EHK�OQRPi d + Z Y O�OQZ Sa� E;RgZ Y R YL*/S i�RS����� SLU�YLlJl RgZHK�RPKÁ¿�R
d S�n i j KNE�RPO S EyRgZHK � K * Z Y ILK Y R l K Y OQR S EHK���EHK Y M�x d i�k l G n{Y RPKL����RgZ Y R�G[O Y d S�n i j KfE�R � ZHG n Z�GJO
G d KNE�RgG n{YLl KÁ¿ n Kfk�R UpS M lJSº�Ôl KfILK l d KÁR Y G l OXOPi n Z Y O UpS M j�Y RPRgGJEH\H� Y E d ��� SLU RgZ�K j Z Y IrK * KÁR � KfKNE
_a� Y E d _a�r��MPKNk l G nNY O�Ú b�ÞD>$�8IrKfM l�+ x d iHk l G nNY RgK d nNS E�RPKNE�R �qY OQRgKfO�MPKfO S iHM n KfO�G[E�O�R S M Y \rK Y E d
RgM Y EHO j GJOPOPG S E *ÌY E d � G d RPZÈ� Y E d G[E n MPK Y OPKfO)RPZHK�KÁÂ S MQR�MPKfo�i�G[MPK d R S;j G[EHKTGJE UpS M j)Y RPG S E UpS M
*ÎS RgZhZ�i j)Y E Y E d Y MQRPGJÇ n G YLlßY \rKNE�RPON>



b

?�i n Z Y kHM SL*Hl K j G[O j)S MQKhOPKfILKNMQK UpS M � K *�j i l RgG j K d G Y¸nNS E�RPKNE�R{��KfOPkÎK n G YLlJlJ+�UpS M � K *
I�G d K S OQKNo�iHKfE n KfON> � KNEHO S MhKfIrKfE�Z�iHE d MPK d O SLU IrKNM + OPG j G l[Y MÍI�G d K S×nNl G[kHO Y MQK$MPKfRPiHMPE�K d
� ZHKfE�OQKNE d GJEH\Ík S kHi l¾Y MzI�G d K SÍ� K +��zS M d O5OQi n Z Y O��QOQR Y M �qY MPO�� S M�� | l G[E�R S E�RgKfOQRPG j�S E + �yR S
nNSLj)j KNM n G YVl OPK Y M n Z)KNEH\LG[EHKfON> � ZHKfMPK Y MPK Y E�i jy* KNM SLU/UmYLn R S MPO nfS E�RgMPG * i�RPG[EH\�R S OQi n Z Y ZHG[\LZ
d Kf\rMPKfK SVU5j i l RPG[k l G n G�R + >	s�i�KÃR S RgZ�KTOQRgMQG[EH\LKNE�RÍMPKfo�i�G[MPK j KfE�RgO�G[E *HY E d � G d RgZ Y E dÔd K l¾Y{+ �
� K * I�G d K S OPKfo�iHKNE n KNO Y MPK SLU RgKfEÃOQR S MPK d G[E j i l RPG[k l K l[S�n{Y RPG S E�ON� UpS M j)Y RQRgK d R S I Y MQG S i�OzOQG[ËNKfO
Y E d U M YLj KÁx6M Y RgKfON� Y E d nNSrj kHMQKNOPOQK d � GJRPZ d GJÂ/KNMQKNE�R YLl \ S MQGJRgZ j O Y E d * G�RgM Y RgKfO8R SÃUmYLn G l GJR Y RgK
d Sa� E lJS�Y d GJEH\ Y E d OQRPMPK YLj GJEH\H> c O j i l RgG j K d G YhY i�RPZ S MPGJEH\hR S�Srl O Y MQK�E Sa� nNSrj�j�S EHk l[YLn K
S EÑk/KfMPO S E YLlÓnNSrj kHi�RPKNMQON�qOQG j G l¾Y MÆIrKfMPOQG S EHOf�qG[E×k Y M�R S M Y O Y	� Z Srl KL� SVU RgZHK�O YVj KTI�G d K S
n{Y E YLl O S�* K UpS i�E d S E�RgZHK � K *¸� ZHKNE	iHOQKNMQO j)S d G UÅ+hY E d nfSrjy* GJEHK S MPGJ\rG[E YVlÈnNS E�RPKNE�R � GJRPZ
RgZ�KNG[M Sa� E×kHM S d i n RgG S EHON> c5d I Y E n KNO�G[E Y i�R Srj)Y RgG n I�G d K S¹Y E YLlJ+ OQG[O YLl O S KNE YL*Hl KTi�OPKNMQO�R S
K Y OPG l�+;n MPK Y RgKÃRPM Y G l KNMQO S M � K + x U M YLj KÃOQR S M + x */S�Y M d OyR S OPi j�j�Y MPG[ËfK)I�G d K S OPKfo�iHKNE n KNOf> c l[l
RgZ�K Y2UpS MPK j KfE�RPG S E�K d I Y MPG Y RgG S EHO SLU RPZHKhO YLj KÃI�G d K S OPKNo�iHKfE n K�OPZ Y MPK�G�cyG�Y
\�DWo�DFY`@CDF[�IKGT\�D
LONªRTJnVFb|G�c]cdh-VFJ]EeJ]cyG�YWN�Y�G�E�DCV � G�RgZ K YLn Z S RgZ�KNMN> � ZHKfOPK Y MPK	RgZHK	R + kÎKNO SVU OQG j G l¾Y M)I�G d K S
OPKfo�iHKNE n KNO � K Y MPKyGJE�RPKNMQKNOQRPK d G[E�ÇÌE d GJEH\ S E¸RgZ�K � K * >"� d KNE�RgG UÅ+ G[EH\ÃRPZHKNOQK�OPG j G l[Y M nNS E�RPKNE�R
n{Y E * K * KfEHKfÇ n G YVl R S�nNS E�RPKNE�R Sa� EHKNMQO Y E d � K * I�G d K S"Y kHk l G n{Y RgG S EHOuOQi n Z Y O¨RPZHK UpSrlJl[Sa� G[EH\LON�

� c O½i�OPKNMQOwR + k�G n{YVl[lJ+ d S E S RwI�G[K � G�RgK j O * K +LS E d RPZHKqÇÌMQOQR½MPKfOPi l RzO n MQKNKNE U M SLj Y OPK Y M n Z
KfEH\rG[E�KZÚÛ��ÞD�ÄGJR"G[O d KÁRgMQG j KNE�R YLl R S Z Y ILK YVl[l �QE�K Y M�x d iHk l G nNY RgK��hKNE�RgMQG[KNO nNl i�RPRPKNMQG[EH\TRgZ�K
R S k;MQKfRgMQG[KÁI YVl ON>T��RÆG[O * KfRPRPKNM"R S \LM S iHk R S \LKfRgZ�KNM'OQG j G l[Y M�KNE�RPMPG[KfO * K UpS MQK)k�MPKNOQKNE�RgGJEH\
RPZHK�MQKfRgMQG[KÁI YVl MQKNOQi l RPO"R S iHOQKNMPOf> | Srj�j KNM n G YLl OQK Y M n Z�KNE�\rG[EHKfO'OQi n Z Y O ~ S�S \ l K Y E d
c l R Y I�G[O�R Y Z Y ILK YLl MPK Y d +�Y kHk l GJK d RgK n ZHEHGJo�i�KNOhR SÔnNl iHOQRPKNMhOPG j G l¾Y MÍRgKÀ¿�R d S�n i j KfE�RPO



Ù

R S \rKfRPZHKNM * K UpS MQK�kHMPKfOPKfE�RPG[EH\�RgZHK j R S iHOQKNMQON>

� W ZHKfE Y k Y MQRPG n i l¾Y M � K * I�G d K S�* K nNSrj KNO�iHE Y I Y G l¾YL*�l K S MqOQi�ÂßKfMPO U M Srj O l[Sa� EHKfR �zS M �
RPM Y EHO j GJOPOQG S EÈ�wi�OPKNMQO nNY E S k�R UpS M Y	* KfRQRgKNM�ILKNMPOQG S E YLj�S EH\	OQG j G l¾Y M"I�G d K S$nNS E�RPKNE�R
G d KNE�RgG�ÇÌK d *�+ RgZ�K�I�G d K S OPK Y M n Z�KNEH\LG[EHKV>

� ?�G j G l¾Y MQGJR + d KÁRgK n RgG S E YLl \ S MQGJRgZ j O nNY E YLl O S"* KFiHOQK d UpS M nNS E�RPKNE�RqG d KNE�RPGJÇ nNY RgG S E � Z�KNE
nfS E�IrKNE�RPG S E YVl RPK n ZHEHGJo�iHKNOqOQi n Z Y O �qY RgKNM j�Y M � G[EH\ Y MQK8E S R Y kHk l G nNYL*Hl KL>X� S M½KÀ¿ YLj k l KL�
j i l RgG j K d G Y�nNS E�RPKNE�R * M SL� KNMQO j�Y{+ iHOPK�OQG j G l¾Y MPGJR + d KfRPK n RPG S ETR S�n ZHK n �ÃUpS M nNS k + MPGJ\rZ�R
I�G SLl¾Y RPG S E Y OqRgZHK + Z Y IrK"E S MPG[\LZ�R�R S G[EHOQKNMQR ��Y RgKfM j)Y M � OÓG[E�R S�S MPG[\LG[E YLlÎj)Y RgKfMPG YVl >

�6E	RgZHGJO d G[OQOPKfMQR Y RgG S EÈ� � K�KÀ¿�k l[S MQKyRgZHK d KNOPGJ\rE Y E d G j k l K j KNE�RgG S E SLU I�G d K S OPG j G l[Y MPG�R + d KÀx
RgK n RPG S E Y E d OQK Y M n Z YLl \ S MPG�RgZ j O UpS M l¾Y MQ\rK d Y R YV*ÌY OPKfO SLU I�G d K S OPKfo�i�KNE n KNOÍOPi n Z�RPZHK � K * >
� ZHKfMPK Y MQK'RgZHMQKNK j)Y GJE n Z YLlJl KfEH\rKNO8G[E * i�G l d G[EH\)OPi n Z Y O + O�RgK j �ÓÇÌMPO�R{�ÈR S d KNOQG[\rE Y M Sr* iHO�R
Y E d lJSa� x nNSLj k l KÁ¿�GJR + I�G d K S OQG j G l[Y MPG�R +�j K Y OQiHMPK���OPK nfS E d �rR S OPi�kHk S MQR UmY O�RwOPG j G l¾Y MQGJR + OPK Y M n Z
S IrKfM�k S RPKNE�RgG YLl[l�+Tj G l[l G S E�O SLU I�G d K S OPKNo�iHKfE n KfON� Y E d RPZHG[M d �/R S kHMQKNOPKfE�R�RgZHK�OQK Y M n Z MQKNOQi l RPO
R S iHOPKfMPOyGJE Y E S MQ\ Y EHGJËNK d Y E d GJE�RgiHG�RgGJILK j)Y EHE�KNMN> W K)kHM S k S OQKL�wGJE¹RgZ�G[O d G[OPOQKNM�R Y RPG S EÈ� Y
E�i jy* KNM SLUqYLl \ S MPGJRPZ j O5R S R YVn ��l K�RgZHKfOPK�k�M Sr*Hl K j ON� Y E d;d K j)S E�OQRgM Y RgK�RPZHKÍKfÊ n GJKNE nÁ+;Y E d
KfÂ/K n RgG�IrKNE�KNOPO SLU RgZ�KNOPK YLl \ S MPG�RgZ j O S E Y�l¾Y MP\rK d Y R Y OQKfR SVU�� K * I�G d K S OQKNo�iHKfE n KfON>¸=zK UpS MQK
K j'*ÌY M � GJEH\ S E Y d KÁR Y G l K d¹d KNO n MQG[k�RPG S E SVU�S iHMÆO + OQRPK j � � K � G l[l ÇÌMQOQR'K l¾YV*/S M Y RgK S E;RPZHKNOQK
n Z YLlJl KfEH\rKNO Y E d MQKfI�G[K � KÀ¿�GJOQRPG[EH\ÍO SLl i�RPG S EHO�GJETRgZHK l G�RgKfM Y RPiHMPKV>
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c O j KNE�RgG S EHK d K Y M l G[KfMN� � K Y MPK¸GJE�RgKNMQKNO�RgK d GJE d KfÇÌE�G[EH\ Y I�G d K S OPG j G l¾Y MQGJR +%j K Y OPiHMQK
*ÌY OQK d S E)RgZHK�kÎKNM n KfE�R Y \rK SLU I�GJOPi YLlJlJ+ OQG j G l¾Y M U M YLj KNO S M�OQZ S RPO�OPZ Y MQK d * KfR � KNKfEhR �zS I�G d K S
OPKfo�iHKNE n KNOf> � ZHGJOyG[O Y E YLlJS \ S iHO�R S ÇHE d G[E�\}RgZHK�k/KfM n KfE�R Y \rK SVU OPZ Y MQK d �zS M d O S MykHZHM Y OPKfO
* KfR � KNKNE�R �zS RPKÁ¿�R d S�n i j KNE�RgOf> � ZHG[O nNSLj)j�S E l�+ x�iHOPK d¹d S�n i j KfE�RÆOQG j G l[Y MPG�R +}j K Y OQiHMPKÍGJO
n{YVl[l K d Y � Y E�G j�S R S�j K Y OQiHMPK�Ú _r��b�ÞD> W ZHG l KFGJR½G[O½MPK l¾Y RPGJIrK lJ+ O�RgM Y G[\rZ�R UpS M ��Y M d R S d G[OQRPG[EH\LiHG[OQZ
R �zS d G�ÂßKfMPKfE�R �zS M d ON� Ñ GJR¨G[O j i n Z)Z Y M d KfMwR S G d KfE�RPG UÅ+ I�GJOPi YVl[lJ+ OPG j G l¾Y M U M YLj KNO S M½OQZ S RPO d iHK
R S RPZHK l¾Y MP\rKÆE�i jy* KfM SLU k S OPOPG *Hl K"I Y MPG Y RgG S EHON> � Z�KyR + k�G n{YVlwY kHkHM S�YLn Z	GJO8R S G d KNE�RgG UÅ+ K YLn Z
U M YVj K S MyOPZ S R *�+ O Srj K SLU G�RgO Y RQRgMQG * i�RPKNOyOQi n Z Y O nNSLl[S Mf��RgKÁ¿�RPiHMPKV�zOQZ Y kÎKL� Y E d j�S RgG S EÈ�
iHOQi YLl[l�+ MQKNkHMQKNOPKfE�RgK d Y O Y Z�G[\rZ�x d G j KNE�OPG S E YLlÄU K Y RPiHMPK�IrK n R S MN>���GJOPi YVl OPG j G l[Y MPG�R +h* KÁR � KfKNE
d G�ÂßKfMPKNE�R U M YVj KfO n{Y ETRgZ�KNE * K�\ Y i�\rK d *�+hYÍj KÁRgMPG n8U iHE n RgG S E * KÁR � KfKNE�RPZHK nNS MQMPKfOPk S E d GJEH\
U K Y RgiHMQKÃIrK n R S MQON> � S$nNSrj kHi�RPK S iHM'R Y MP\rKÁR�I�G d K S OQG j G l[Y MPG�R +	j K Y OPi�MPKL� � KhRPZ�iHO�EHKNK d R S
G d KNE�RgG UÅ+'U K Y RgiHMQKÓILK n R S MQO U M Srj R �zS I�G d K S OPKfo�iHKNE n KNO�RPZ Y R Y MQK1� nNlJS OPK���R S K YLn Z S RgZ�KNM *ÌY OQK d
S E�RgZ�K nNSrj kHi�RPK d j KÁRgMPG n I YLl iHKNOf> � ZHKNMQKÓKÁ¿�G[O�R S RgZHKfMwI�G d K S OQG j G l[Y MPG�R +�j K Y OPiHMQKNO¨G[EyRPZHK l G�RQx
KNM Y Rgi�MPK Y E d O Srj K SLU RPZHK jÏY MQK8MPKÁI�G[K � K d GJE�RgZHGJO�OQK n RPG S Eß>¨� S EHKÁRgZHK l KfOPON��E S�j�Y RPRgKfM � Z�G n Z
j K Y OQiHMPKÆG[OFiHOPK d �/RPZHK j)Y�"QS M n Z YLlJl KfEH\rK"G[OFZ Sa� R S kÎKNM UpS M j RPZHK j K Y OQiHMPK j KfE�R�KfÊ n G[KNE�R lJ+ >
c O Y I�G d K S OPKNo�iHKfE n K n{Y E¹k S RPKNE�RgG YLl[l�+ Z Y ILK)RgZ S iHO Y E d O SVU�U K Y RgiHMQK)IrK n R S MPOÆMPKNk�MPKNOQKNE�RgGJEH\
d G�ÂßKfMPKNE�R¨OQZ S RgOf� nNSrj kHi�RPG[EH\ Y ZHGJ\rZ�x d G j KNEHOQG S E YLl�j KÁRgMPG n�* KfR � KNKfE)RgZ�K j * K nfSrj KNO Y d Y iHE�R�x
G[E�\)R Y O � >���E¸RgZHK S RgZ�KNM�Z Y E d � UpS M8KfILKNM + EHK � I�G d K STY dHd K d R S RgZ�K d Y R YL*ÌY OQK S M Y o�i�KNM +
2436587:9;5=<?>:@BA=CD>:EGFH@:58IJFLKDA=7NMO@PEGA�QGR;MTSUFLVW7N@X>ZY[A�<?\�F]7P>PF�M^>:A0>PEGFH7PA$A8>_S$`T5(aG7:A$Y]Fb@:@Bc$<GAdKe<f5=@BKDA=7NM@X>PF]IJIJ9;<Ggihkj?l�YNEnmpo8qrmps$`$<GA�<$`?IL@tY]58<^5=R;@PAuSUFv9wM�F]<?>:9�VWF�M^5=@t5uQG<W9;x?QGF_R;F[y�9wY]5=RzY]A=<WY]F]a�>p\$9w5J>PEWFvQW@PFvA=C{5=<F]R;FbY[>P7:A=<G9wYt>PEGF�@P5=QG7:QW@Bh |dqrm
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I�G d K S kHMPKfOPKfE�RPK d *�+ÃY iHOQKNMf�HOPG j G l¾Y MQGJR +yj K Y OPiHMQK j KNE�RgO�EHKfK d R S'* K�kÎKNM UpS M j K d � GJRgZTk S OQOPG�x
*Hl�+�j G l[l G S EHO SLU KfE�RgMPGJKNO½G[EÍRgZHK d Y R YL*ÌY OPKL> � Z�iHOf��G�R¨G[O¨G j k/KfM Y RPGJILKqR S d KfILK l[S k UmY OQR j KfRPZ S d O
R SÍnfSrj k�i�RgK�OPG j G l¾Y MQGJR +Íj K Y OQiHMPK j KfE�RgO UpS M d Y R YL*ÌY OQK Y kHk l G n{Y RgG S EHON>

�uG[E d G[EH\�I�G[OQi YLlJlJ+ OQG j G l[Y M nNS E�RPKNE�RqGJOwRgZHK n KfE�RPM YLl RgZ�K j KFGJE�RPZHK Y MPK Y�SLU | S E�RgKNE�R�x�= Y OQK d
�6E UpS M j�Y RgG S E � KfRPMPGJKfI YLl A | =�� � ]Á>½�6EÑRPZHK}k Y OQR d K nNY d KL��E�i j KNM S iHO YLl \ S MPGJRPZ j O�Z Y O * KfKNE
kHM S k S OPK d R S G d KNE�RPG UÅ+ I�G[OQi YLl^nNS E�RPKNE�R�OPG j G l¾Y MuG[E nfSrl[S MN��RgKÀ¿�RPiHMPKV��OQZ Y kÎKL� j�S RPG S E Y E d j�Y E +
S RPZHKNM Y RPRPMPG * i�RgKfO�Ú `��¨_a���½_L_r�¨_ºb��¨_ Ù ÞD>* �i n Z SLU RgZ�K�I�G d K S OQG j G l[Y MPG�R + MQKNOQK Y M n Z%Z Y O * KfKNE
UpS�n iHOQK d S E�RPZHKÆk�M Sr*Hl K j SVU OQK Y M n Z UpS M Y k Y MQRPG n i l¾Y M�OQZ S M�R5OQKN\ j KNE�RN�ÎOQi n Z Y O Y RgK l KfI�GJOPG S E
nNSLj)j KNM n G YVl � � GJRgZ�G[E YTl[S E�\TOPKNo�iHKfE n KZÚ _)�H��_�����_T���u_ � ÞD> W ZHKNE KÁ¿�RPKNE d GJEH\TRgZHK�OQG j G l[Y MPG�R +
j K Y OQiHMPK j KfE�R'R S¸U i lJl I�G d K S ��RPZHK�ÇÌMQOQR n Z YVl[l KfEH\rKÃGJOÆR S d KfÇÌE�K Y OPGJEH\ l K j K Y OPi�MPK j KNE�RyR S
\ Y i�\rK5RPZHK�OPG j G l¾Y MQGJR +y* KfR � KNKfE�R �zS I�G d K S OPKfo�iHKNE n KNOf> � S RgZHGJO�KNE d �HOPKÁIrKfM YLl kHM S k S O YLl O nNY E
* K UpS i�E d GJE RPZHK l GJRPKNM Y RgiHMQKL��G[E»Ú _)���w_a`��XbL��ÞÕ� �qY MQkHG[E�\ d GJOQR Y E n K�G[O�iHOQK d R S�j K Y OPiHMQK)RgZ�K
RgK j k S M YLl K d GJR d GJÂ/KNMQKNE n KNO * KfR � KNKNE×I�G d K S OPKNo�iHKfE n KfON>ÔÒ Y iHO d S MQÂ d G[O�R Y E n KTG[OÆkHM S k S OQK d
G[E»Ú b�_(Þ¨R S�j K Y OPi�MPK)RPZHK j�Y ¿�G j�YLl d G[OQOPG j G l[Y MPG�R +�* KÁR � KfKNE%OPZ S RgOf> � K j k l[Y RgK j)Y R n ZHGJEH\ SLU
OPZ S R n Z Y EH\LK d i�M Y RPG S E�GJO�iHOPK d *�+ �6E d +�� KfR YLl >4Ú bLb�ÞÌR S G d KNE�RPG UÅ+ RPZHK S IrKNM l¾Y k * KfR � KNKfE)I�G d K S
OPKfo�iHKNE n KNOf> c nNSLj)j�S E'O�RgKfkyOPZ Y MPK d *�+'YLlJl RgZHK YL*/S ILK�O n Z�K j KNO�GJOBR S8j)Y R n ZÆOPG j G l[Y M U K Y RgiHMQK
IrK n R S MPO * KÁR � KfKNE�R �zS I�G d K S OQKNo�iHKNE n KNOf> � Z�G[O"iHOPi YVl[lJ+ MPKNo�iHGJMPKfOÆOQK Y M n ZHG[EH\�RgZHM S iH\rZ k Y M�R
SLUuS MFRPZHK'KfE�RgG[MQK"I�G d K S > � ZHK U i lJl nNSrj kHi�R Y RgG S E SLU RPZHKNOQK j K Y OQiHMPK j KfE�RPO5RPZ�i�O8MPKfo�iHG[MQKÆRgZ�K
OQR S M Y \rK SLU RPZHKyKfE�RPG[MQK'I�G d K S � Y E d RgG j K nNSrj k l KÁ¿�GJR + RgZ Y R�GJO Y R l K Y OQR l G[EHK Y MFG[E}RPZHK l KNEH\LRPZ
SLU RPZHKÆI�G d K S > c kHk l�+ G[EH\)OPi n Z nfSrj k�i�R Y RPG S E�OFR S ÇÌE d OQG j G l¾Y M nNS E�RPKNE�R � GJRPZHG[E Y d Y R YL*ÌY OQK
SLUXj G l[l G S EHO SLU I�G d K S OQKNo�iHKfE n KfO�G[OqR S�SÍnNSLj k l KÁ¿ÃG[EhkHM YVn RgG n KV>



�

��E;RgZHK S RgZ�KNM'Z Y E d � nfSrj kHi�RgGJEH\�RPZHK�k�MPK n G[OQK�I YLl iHK SLUÓY OPG j G l[Y MPG�R +}j K Y OPiHMQK j KNE�RyGJO
R + kHG nNYLl[l�+ iHEHEHK n KNOQO Y M + > c O U K Y RPiHMPK)IrK n R S MQO Y MPKÃG d K YVl G[O�RgG n)j�S d K l O Y E d%d S E S R�KNE�RPG[MPK lJ+
n{Y k�RgiHMQK�RgZHK�kHM S�n KNOQO SLU Z Sa� OPG j G l[Y MPG�R + G[O " i d \rK d G[EyRPZHKÓZ�i j�Y EÍI�GJOPi YLl O + OQRPK j Ú b Ù ÞD� j�Y E +
| =�� � Y kHk l G nNY RgG S EHO S E lJ+ MPKNo�iHGJMPK Y E Y kHkHM S ¿�G j�Y RPG S E SVU RgZ�K"i�E d KNM lJ+ G[E�\)OQG j G l¾Y MPGJR + I YLl iHKL>
c OBOPi n ZÈ�LG�RÄG[OÄiHEHEHK n KfOPO Y M + R SÓj�Y G[E�R Y GJE U i l[l Ç d K l GJR +�SVU RgZ�K U K Y Rgi�MPKwIrK n R S MuMPKfkHMPKfOPKfE�R Y RgG S EHOf�
Y E d Y kHk�M S ¿�G j)Y RgG S ETO n ZHK j KfO nNY E * K�iHOQK d R S�YVl[l KÁI�G Y RPK8ZHGJ\rZ nNSrj kHi�R Y RgG S E YLlÈnfSrj k l KÀ¿�G�R + >
� S MFKÁ¿ YLj k l KV�ßG[E Y I�G d K S OPG j G l¾Y MQGJR + OPK Y M n Z	O + O�RgK j �ÈK YLn Z	I�G d K S G[E�RPZHK d Y R YL*ÌY OPK nNY E * K
OPi j)j)Y MPGJËNK d G[E�R S	Y}nNSLj k YVn R'Ç�¿�K d x6OQG[ËfKÃMPKfkHMPKfOPKNE�R Y RgG S E%RgZ Y R n{Y E * K nfSrj k Y MPK d R S RgKNO�R
RgZ�K"OQG j G l[Y MPG�R +Í* KÁR � KfKNE}RPZHK�R ��S I�G d K S OQKNo�iHKfE n KfON>

� ��S R + kÎKNO SLU OPi j�j�Y MPG[Ë Y RgG S EÔRgK n Z�EHG[o�iHKfO Y MPK�iHOPK d UpS M)OQG j G l[Y MPG�R +%Y kHk�M S ¿�G j)Y RgG S EÈ�
ZHGJ\rZHKNM�x S M d KNM Y E d ÇÌMQOQRQx S M d KNMN>hÒFG[\rZ�KNM�x S M d KNM�RgK n Z�EHG[o�iHKfO'OPi j)j)Y MPGJËNK YLlJl�U K Y RPiHMPKÍIrK n R S MPO
G[E Y I�G d K S}Y O Y OQR Y RgGJOQRgG n{YLl d G[O�RgMPG * i�RPG S EÈ> � ZHKfOPK�RgK n Z�EHG[o�iHKfO Y MQK�i�OPK U i l GJE nNl¾Y OPOPG�Ç n{Y RgG S E
Y E d OPK j�Y E�RPG n MQKfRgMQG[KÁI YVl^Y O�RgZHK +�Y MPKÓZHGJ\rZ l�+yY d Y k�RgG�IrK Y E d M SL* iHOQR Y \ Y G[EHO�R¨O j)YLl[l k/KfMQRPiHM *ÌY x
RgG S EÈ>�� S EHKÁRgZHK l KfOPON�^RgZ�K + R + kHG nNYLl[l�+TY OQOPi j K Y MPKfOQRgMQG n RgK d UpS M jÐSLU d KfEHOPG�R +�j)S d K l OÓOPi n Z Y O
~ Y iHOPOQG Y Eß� S M j G�¿�Rgi�MPKNO SLU ~ Y iHOQOPG Y E d G[OQRPMPG * i�RgG S EHOf� Y E d MQKNo�iHG[MQK nfSrj kHi�R Y RgG S E YLl[l�+ GJE�RgKNE�x
OPG�IrK j KfRPZ S d OuOQi n Z Y O�vu¿�kÎK n R Y RgG S E�xO Y ¿�G j G[Ë Y RgG S E UpS Muk Y M YLj KfRPKNMBKNOQRPG j)Y RgG S E�Ú b����rb����rb���ÞÕ>
c O Y MQKNOQi l RN�ÈZHG[\LZHKNM�x S M d KNM8RPK n ZHE�G[o�iHKNO j)Y{+}* K�G j kHM YVn RgG n{YLl UpS M j�Y R n ZHG[E�\�RgZHK�KfE S M j)S i�O
YLj�S iHE�R SVU KÁ¿�RgMQK j K lJ+ d G�IrKNMQOPK'I�G d K STnfS E�RgKNE�R S E�RgZHK � K * >Æ�XG[MPO�RQx S M d KfMFRPK n ZHE�G[o�iHKNO�OQi j x
j)Y MPGJËNK Y I�G d K S�*�+$Y O j�YLlJl OQKfR SLU MPKNk�MPKNOQKNE�R Y RgGJILK U K Y Rgi�MPK�IrK n R S MPON>���EHK Y kHkHM S�YLn Z$G[O�R S
nNSLj kHi�RgKTRgZHK}� S k�RgG j�YLl �¸MPKfkHMPKfOPKfE�R Y RgG�IrKhIrK n R S MPO *�+%j G[E�G j G[ËNGJEH\�RPZHK d G[O�R Y E n K * KÁR � KfKNE
RgZ�K S MPG[\LG[E YLl I�G d K S'Y E d G�RgOwMQKNkHMQKNOPKfE�R Y RPG S EÈ>u� U RgZ�K j KfRPMPG n G[O�ÇÌEHG�RgKÀx d G j KfEHOPG S E YLl vwi nNl G d K Y E
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Y E d RgZHK d G[O�R Y E n K'GJOFRPZHK'OQi jèSVU OPo�i Y MQK d j KfRPMPG n �ÎRPZHK � K lJl x � E Sº� E � x j K Y EHO j KÁRgZ S d nNY E
* K5iHOQK d Ú b � ÞD>w� S M¨\rKfEHKNM YLl/j KfRPMPG n OPk YLn KNOf� � K n{Y E)iHOPKFRgZHK � x j K d S G d j KÁRgZ S d � Z�G n ZÃG d KNE�x
RgG�ÇÌKNOW© U K Y RgiHMQK�ILK n R S MQO � GJRPZHG[E$RgZHK�I�G d K S R S�j GJEHG j G[ËfK'RgZ�K d GJOQR Y E n KZÚ b����Xb�_(ÞD>h= S RgZ SLU
RgZ�KNOPK YVl \ S MQGJRPZ j O Y MQK'G�RgKNM Y RgG�IrK � GJRgZ}K YLn Z	G�RgKNM Y RgG S E}MQiHEHEHGJEH\ Y R(~ÃAX�D]�RgG j K UpS M � x j K Y EHON�
Y E d ~�AP� Ó ] UpS M � x j K d S G d Of� � ZHKfMPK1�zMPKfkHMPKfOPKfE�RPOÆRPZHK l KfEH\LRgZ SLU RPZHK�I�G d K S > � S OQi j)j)Y MQG[ËNK
l[S EH\ÆI�G d K S OQKNo�iHKfE n KfON�^OPi n Z Y O U K Y RgiHMQKÁx l KNEH\VRgZ j�S I�G[KNO S M d S�n i j KNE�R Y MQG[KfON��RgZHKfOPK j KfRPZ S d O
Y MQK nfl K Y M l�+ R S�SÍnNSLj k l KÁ¿�R SÍ* K�iHOQK d G[E l¾Y MQ\rK d Y R YL*ÌY OPKNOf>

� S k�M S d i n K Y�nNSrj k YLn R8OQi j�j�Y MQG[Ë Y RgG S E�RPZ Y R8G[O *ÎS RPZ¸K Y O + R S \rKfEHKNM Y RgK Y E d n{Y k YL*Hl K
SLU kHM S d i n GJEH\ Y MPK l G YL*Hl KÍKfOQRgG j�Y RgK SVU RgZHKÃi�E d KNM lJ+ G[E�\¸OPG j G l¾Y MQGJR + � � KÃkHM S k S OQK Y¸nNl[Y OPO SLU
M Y E d Srj G[ËfK d RgK n Z�EHG[o�iHKfO n{YVl[l K d RPZHKÓ��G d K S ?�G[\rE Y RgiHMQKyAÅ��G¾?�G[\�] j KÁRgZ S d GJE | Z Y k�RgKfM Ù > � ZHK
��G¾?�G[\ j KfRPZ S d OQi j)j)Y MQG[ËNKfO¨K YLn Z�I�G d K S OPKfo�i�KNE n K�G[E�RgZ�K d Y R YL*ÌY OPK *�+ OQK l K n RPG[EH\ Y E�i j'* KfM
SLU GJRPO U M YVj KfO nNlJS OPKfOQRwR S�Y OQKfR SLU M Y E d Srj IrK n R S MPOf>½?�i n Z Y MPKNk�MPKNOQKNE�R Y RgG S E�GJO n{YVl[l K d Y I�G d K S
OPGJ\rE Y RPiHMPKV> c E¹G j k S MQR Y E�R�MQKNOQi l RÆOPZ Sa� E�GJE | Z Y k�RgKfM Ù G[O�RgZ Y R{�BMPKN\ Y M d l KNOQO SLU Z Sa� l[S E�\
RgZ�K"I�G d K S OQKNo�iHKfE n KfO Y MPKV�ÎG�RFG[OFOPi�Ê n GJKNE�R8R S i�OPKÆILKNM + O j�YLlJl I�G d K S OQG[\rE Y RgiHMQKNOÓR S G d KNE�RPG UÅ+
RgZ S OPKTOQKNo�iHKNE n KNO�RgZ Y RÍOPZ Y MQK Y	l¾Y MQ\rK U M YLn RPG S E SLU OQG j G l¾Y M U M YLj KNON>���iHMykHM S k S OPK d ��G¾?�G[\
j KfRgZ S d G[O YVl O S)Y E¸KÀ¿ YLj k l K SLU ÇÌMPO�RQx S M d KfM5I�G d K S OQi j)j)Y MQG[Ë Y RgG S EÃRgK n Z�EHG[o�iHKV>�C5E l G � KÆRgZ�K
� x j K Y E�O S M � x j K d S G d j KfRPZ S d ON�ÈG�R�GJO Y OPGJEH\ l KÁx6k Y OPO�~ÃAP�m] YVl \ S MQGJRPZ j > � Z�iHON� G�R8R YV� KNO UmY M
l KfOPO nNSrj kHi�R Y RgG S EÔR S \rKNEHKfM Y RPK Y OPi j�j�Y MPG[Ë Y RgG S E UpS M Y¹lJS EH\	I�G d K S OQKNo�iHKNE n KL>à��EÑRgZ�K
S RPZHKNM�Z Y E d � Y O d K j�S EHO�RgM Y RgK d *�+ RgZHKhKÀ¿�kÎKNMQG j KNE�R YVl MQKNOQi l RPO�GJE | Z Y k�RgKfM Ù �z��G¾?�G[\ nNY E
kHM S d i n KFMPKfRPMPGJKfI YLl MQKNOPi l RgO¨RgZ Y R Y MPK nNSLj k Y M YL*Hl K�R S"S RPZHKNMwRgK n ZHEHGJo�i�KNOzRPZ Y R Y MQK j i n Z j�S MPK
nNSLj kHi�R Y RPG S E YVl[lJ+ GJE�RgKNE�OPGJILKL>
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c E�KÁÊ n G[KfE�R YLl \ S MPG�RgZ j R S�j K Y OPiHMQK�I�G d K S OPG j G l[Y MPG�R + GJO S E lJ+ RPZHK)ÇHMPOQR'OQRPKNk;R Sº��Y M d O
* iHG l d GJEH\ Y OQG j G l¾Y MPGJR + I�G d K S OQK Y M n Z	KNEH\rGJEHKL> W ZHKfE Y i�OPKNM5kHMPKfOPKfE�RPO Y o�iHKfM + G[EhRgZHK UpS M j
SLU¨Y I�G d K S OPGJ\rE Y RPiHMPK�R S RgZHKÆOPK Y M n Z	KfEH\rG[E�KL�^RgZHKÆOPK Y M n Z¸KfEH\rG[E�K j iHO�R8G d KNE�RPG UÅ+�YLlJl OPG j G l[Y M
OPGJ\rE Y RPiHMPKfOÃG[EÑRgZHK d Y R YL*HY OPK SVU k S OQOPG *�lJ+×j G l[l G S EHO SVU KNE�RgMQG[KNOf> � ZHK¸E Y G�IrK Y kHkHM SrYLn Z SLU
OPKfo�iHKNE�RgG YLl OPK Y M n Z G[OÃR S�S O l[Sa� R S Z Y E d l K l¾Y MQ\rK d Y R YL*ÌY OQKNOf� Y E d nNSLj k l KÁ¿ nNSrj k Y MQG[O S E
U iHE n RgG S EHON> � S \ri Y M Y E�RgKfK YÓUmY OQRXMPKfOPk S EHOPKzRgG j KL�ºG�RuGJOBG j kÎKNM Y RgG�IrKwR S d KfILK lJS k UmY O�RuOQG j G l[Y MPG�R +
OPK Y M n Z YLl \ S MPG�RgZ j ON>X� Y OQRPKNM�xÕRgZ Y E�x6OQKNo�iHKNE�RPG YLl O Srl i�RPG S E�O�Z Y IrK * KfKNE�KÁ¿�RgKfEHOPG�IrK lJ+ OQRPi d GJK d *�+
RgZ�K d Y R YL*ÌY OQK nNSrj�j iHEHG�R + >Xv l¾YL*ÎS M Y RgK d Y R Y O�RgMQi n RPiHMPKfON� nNSrlJl K n RgG�IrK lJ+�� E Sa� E Y OuRgZHK�?�k Y RPG YLl
c nfn KfOPO/ �KfRPZ S d O¹AÕ? c  ¸]Á�zZ Y IrK * KfKNE&kHM S k S OPK d R S�UmYLn G l GJR Y RgKhOQG j G l¾Y MPGJR + OPK Y M n Z Ú bV`��q`��
Ù ��ÞD>� S OQR SLU RPZHKNOQK j KfRPZ S d ON�BZ Sa� KÁIrKfMN� d S E S R"O nNYLl K � K l[l R S Z�G[\rZ d G j KNE�OPG S E YLl�j KfRPMPG n
OPk YLn KfO Ú Ù _(ÞD> � ZHG[OhkHM Sr*Hl K j G[O nfSrj)j�S E l�+�� E Sa� E Y OhRgZ�K�� n iHMPOQK SLU d G j KNE�OPG S E YLl G�R + �H>
��EHK"k S OQOPG *Hl K�OQRPM Y RPKN\ + R S)j GJRPG[\ Y RgK5RPZHG[OÓkHM Sr*Hl K j G[O�R S d KfOPGJ\rE Y RgM Y EHO UpS M j)Y RgG S ETR S�j�Y k
RgZ�K S MQG[\rGJE YLl j KfRgMQG n OPk YVn K'R STY�l[Sa� x d G j KNEHOQG S E YLl OPk YLn K � Z�KNMPK Y ? c  O�RgMQi n RPiHMPK nNY E * K
KfÊ n G[KNE�R lJ+	Y kHk l GJK d >Æ?�i n Z Y RPM Y EHO UpS M j)Y RPG S E¸GJO n{YVl[l K d U K Y RgiHMQK�KÁ¿�RgM YLn RPG S E j)Y kHkHGJEH\H� Y E d
RgZ�K Y kHkHM S�YLn Z SLU^nfSrjy* GJEHG[E�\ U K Y RgiHMQKqKÁ¿�RgM YLn RPG S E � GJRgZ�? c  G[O n{YLlJl K d ~ v¨E�KNMPG n  �i l RgG j K d G Y
��� d KÁ¿��6EH\	A ~ v! ����F��]PÚ `�� n Zß> � ÞÕ>

c \ S�S d U K Y Rgi�MPK�KÁ¿�RgM YLn RPG S E j�Y kHkHG[E�\ OQZ S i l d * K YL*Hl KTR S;nNlJS OPK lJ+ÔY kHkHM S ¿�G j)Y RPK d G[O�x
R Y E n KfOyG[E RgZHK)ZHG[\rZ�x d G j KfEHOPG S E YLl OQk YLn KÃiHOPGJEH\�RPZHK nfS MPMQKNOQk S E d G[EH\ d G[O�R Y E n KNOyGJE¹RPZHK lJSº� x
d G j KfEHOPG S E YLl kHM S�" K n RPK d OPk YVn KL> � ZHK j�S OQR nfSrj�j)S E lJ+ iHOPK d U K Y RPiHMPK�KÀ¿�RPM YLn RgG S E j�Y kHkHG[E�\
G[O t MPGJE n GJk YLl | Srj k S EHKNE�R c E YLl�+ OPG[O'A t |�c ]Á> t |�c Z Y O * KfKNE¸OQZ Sa� E}R S)* K S k�RPG j)YLl GJE Y k�x



`

kHM S ¿�G j�Y RPG[EH\�v¨i nNl G d K Y E d G[OQR Y E n KWÚ Ù b�ÞD� Y E d Y�j'+ MPG Y d SLU RPK n ZHE�G[o�iHKNO½Z Y IrK * KNKNE d KÁIrK lJS kÎK d
UpS Mq\LKNEHKfM Y RPG[EH\ t |�c S E l[Y MP\rK d Y R Y OPKÁRgOSÚ ÙrÙ ÞD>w� U RPZHK�iHE d KNM l�+ G[EH\ j KfRPMPG n G[O�E S RÓvwi nfl G d K Y EÈ�
t |�c G[O�E ShlJS EH\rKfM S k�RPG j)YLlBY E d j)S MPKy\rKfEHKNM YLl O n Z�K j KNO�EHKNK d R ST* K�i�OPK d >H �i l RPG d G j KfE�x
OPG S E YLl s�G j KfEHOPG S E¸? n{YLl G[EH\¸AK }s�?H]ÓG[OFRgZHK j)S O�R�\rKfEHKNM YLlBnNl¾Y OPO SVU RgK n Z�EHG[o�iHKfO UpS M n MPK Y RgG[E�\
j)Y kHkHGJEH\rOÆRPZ Y R'kHMPKfOPKNM�IrK Y ZHGJ\rZ�x d G j KNEHOQG S E YVlwj KÁRgMPG n GJE Y¸l[Sa� x d G j KNEHOQG S E YVl OPk YLn K³Ú Ù ��ÞÕ>
Ò5GJOQR S MPG n{YLlJlJ+ �� }s�?�O n ZHK j KfOzZ Y ILK * KNKfE d KÁIrK l[S kÎK d UpS M�I�G[OPi YLl GJËNG[E�\�ZHG[\LZ�x d G j KfEHOPG S E YLl d Y R Y
S E Y�nfSrj kHi�RgKfM�O n MQKNKfEÈ>� }s�?	O SLl IrKfO Y E S E�x l GJEHK Y M S k�RPG j G[Ë Y RgG S E¸kHM SL*Hl K j *�+ OPK Y M n ZHGJEH\
UpS M8RPZHK j)Y kHkHGJEH\�RPZ Y R * KNO�R Y kHkHM S ¿�G j�Y RPKNO YLl[l RgZHKyZ�G[\rZ�x d G j KNE�OPG S E YLl k Y GJM � G[OQK d GJOQR Y E n KfO
* KfR � KNKNE d Y R Y k S G[E�RgOf>��6E j)S OQR S�nNnNY OPG S EHOf�� }s�?}GJO8OPG j k lJ+ R S�SÃnfSrj k l KÁ¿�R ST* Kyi�OPK d UpS M
OPG j G l¾Y MQGJR + OQK Y M n ZÈ>

� ZHKNMQK Y MPK S RgZHKfMqRgK n Z�EHG[o�iHKfO l KNOQO nNSrj kHi�R Y RgG S E YLlJlJ+ GJE�RPKNEHOQGJILK�RgK n Z�EHG[o�iHKfOÓRPZ Y R Y MQK d KÀx
IrK l[S kÎK d UpS M j KfRPMPG n OPk YVn KNOf> ��EHK�OQi n Z%RgK n Z�EHG[o�iHKTGJO"RPZHKT� Y OQR j�Y k YLl \ S MPG�RgZ j kHM S k S OQK d
*�+ � YLlJS i�RPO S O Y E dT� GJEuÚ Ù ��ÞD>¨� Y OQR j)Y k)G[O Y ZHKNi�MPG[O�RgG n O YLl \ S MQGJRgZ j RgZ Y R�iHOQKNOÓvwi nfl G d K Y E d G[O�x
R Y E n K8R SyY k�kHM S ¿�G j)Y RgK Y \rKfEHKNM YLlßj KfRPMPG n > � Z�K8RgG j K nNSrj k l KÁ¿�GJR +ÍSLU \LKNEHKfM Y RPG[EH\ YÆUmY OQR j�Y k
j)Y kHkHGJEH\�G[O l G[EHK Y M � GJRPZÍMPKNOQk/K n R½R S RgZ�KFOQG[ËfK SVU RPZHK d Y R YV*ÌY OPKV>��6E�?�K n RgG S EH��> Ù � � K nNSrj k Y MQK
RgZ�KTOPK Y M n Z×k/KfM UpS M j�Y E n K SLUFUmY O�R j)Y k � GJRPZ S iHMykHM S k S OPK d RPK n ZHE�G[o�iHKL> c E S RPZHKNM nfl¾Y OQO SLU
RgK n ZHEHGJo�i�KNO nNS EHO�RgMQi n RPO U K Y RgiHMQKhKÁ¿�RgM YLn RPG S E j)Y kHkHGJEH\rO *ÌY OPK d S E d GJOQR Y E n KfO * KfR � KNKfE»RgZ�K
ZHGJ\rZ�x d G j KNEHOQG S E YVl IrK n R S MQO Y E d Y OQKfR SLU M Y E d SLj ILK n R S MPOf> � Z�KNOPK � GJE d O SLU �QM Y E d SLj j)Y k�x
kHGJEH\rO��)Z Y IrK * KNKfE	OPZ Sa� E¸R S k S OPOQKNOPO n KNM�R Y GJE UmY I S M YL*Hl K"RPZHK S MQKfRPG n{YVl kHM S kÎKNMQRPG[KfON>MÚ Ù ��Þ Y E d
Ú Ù�� Þ½Z Y IrKÃOQZ Sa� E;RgZ Y R Y OPkÎK n GJÇ n�UpS M j SLU RgZHK)M Y E d Srj j�Y kHkHG[E�\rO nNY E YVn ZHG[KÁIrK�RPZHK * KNO�R
k S OPOQG *Hl K Y k�kHM S ¿�G j)Y RgG S E SLU ZHG[\LZ�x d G j KfEHOPG S E YLl d G[O�R Y E n KNOf>¨C5E UpS M�RgiHE Y RgK lJ+ ��OPi n Z j)Y kHk�G[EH\rO
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Y MQK�o�i�GJRgK nfSrj k l KÀ¿ß� Y E d KfÂ/K n RgGJILK l�+ MPKfo�i�G[MPK�RPZHK nNSLj kHi�R Y RPG S EHO SLU�YVl[l k Y G[M � G[OPK d G[O�R Y E n KNOf>
c j�S MQKÆkHM YLn RPG nNYLl IrKNMQOPG S E¸Z Y O * KfKNE¸k�M S k S OPK d G[E-Ú Ù ��Þ UpS M Y k�kHM S ¿�G j)Y RgGJEH\ Y)j KfRPMPG n iHOQK d
G[E¹kHM S RgKNGJE;OQKNo�iHKNE n G[E�\H> c E�KfILKNE%OQG j k l KfM�ILKNMQOPG S EÈ� nNYLl[l K d;� MPG Y EH\ l KÁx��6EHKNo�i YLl GJR +¸t MQiHEHGJEH\
A � � t ]À�qZ Y O * KNKfE&kHM S k S OQK d *�+ =�KfM j)Y E Y E d ?�Z Y kHGJM S;UpS M�OPG j G l¾Y MQGJR + OQK Y M n Z S E�G j)Y \rK
d Y R YL*ÌY OQKNOuÚ Ù `�ÞÕ> �6E | Z Y k�RPKNM���� � K¸k�M S k S OPK Y E S IrK l5U K Y RgiHMQK}KÀ¿�RPM YLn RgG S E j)Y kHkHGJEH\ UpS M
j KfRgMQG n x6OPk YLn K d Y R Y > � Z�G[O�RgK n ZHEHGJo�i�K)G j kHM S IrKNO�iHk S E � � t�*�+ R YL� G[EH\hG[E�R ShYLnNnfS iHE�R */S RPZ
RgZ�KÃiHkHkÎKNM Y E d l[Sa� KNM *ÎS iHE d O S Â/KNMQK d *�+ RPZHK�RgMQG Y E�\ l KÀx6G[E�KNo�i YLl GJR + >h��R YLl O S KÁ¿�k lJS GJRPOÆRgZ�K
nNl[Y OPOQG nNYLlÎt |�c RgK n ZHEHG[o�iHK8G[E S M d KfMzR SyYLn ZHGJKfILK Y E + R Y MQ\rKfR d G j KfEHOPG S EÈ> c O � K � G lJl d K j�S E�x
OQRPM Y RPK�G[E | Z Y k�RPKNM¤�H� S iHMÓkHM S k S OPK d O n ZHK j K S i�RgkÎKNM UpS M j O j�Y E +TS RgZHKfMÓRPK n ZHE�G[o�iHKNOFG[EhRgZ�K
l G�RgKfM Y RPiHMPKFG[E�RgKNM j O SLU RPZHK�OPK Y M n ZTkÎKNM UpS M j)Y E n K S E Y'l¾Y MP\rK d Y R YL*ÌY OQK SLU I�G d K S OQG[\rE Y RgiHMQKNON>

���d� � !?) !$* ¶yµ ! ´D+ · * -	³X´ % µ !$/&�

� S M Y�j K Y EHG[EH\ U i l kHMPKfOPKfE�R Y RgG S E SLU OQG j G l¾Y MPGJR + OPK Y M n Z$MQKNOPi l RgOf� � KyG[E�ILKNOQRPG[\ Y RgKÆRPZHKyiHOQK
SLU nfl iHO�RgKfMPG[E�\ YLl \ S MPG�RgZ j O S E YÆl¾Y MQ\rK d Y R YV*ÌY OPK SLU I�G d K S OPGJ\rE Y RPiHMPKfON> � Z�K�\ S�YLl GJOzR S \rM S iHk
OPG j G l¾Y M�I�G d K S OQKNo�iHKNE n KNO�G[E�R S E S E�x S IrKNM l¾Y k�kHG[EH\ nNl iHOQRPKNMPO�O S$Y iHOQKNMyGJOykHMPKfOPKfE�RPK d Y E�iHE�x
nNl i�RPRPKNMQK d I�GJK ��SLU RgZHKFMPKfOPi l RgON> c nfl iHO�RgKNMQG[EH\"OQRPMPi n RgiHMQK8kHM S I�G d KNO Y E�KÁÊ n G[KfE�R S MQ\ Y EHGJË Y RPG S E
SLU d Y R Y¸� ZHG n Z YLlJl[Sa� O'iHOQKNMQO�R S M Y kHG d lJ+$UpS�n iHO S E×MQK l KfI Y E�RÍG[E UpS M j)Y RgG S EÈ>	� S MyKÀ¿ YLj k l KL�
nNl iHOQRPKNMQG[EH\�GJO�KÁ¿�RgKfEHOPG�IrK l�+ iHOQK d G[EÃRgZ�K Y MPK Y O SLUX* M Sa� OPGJEH\ Y E d E Y I�G[\ Y RgG S EuÚÛ�r���4�H_rÞ Y O � K l[l
Y OyO�R S M + OQKN\ j KNE�R Y RgG S E SLU I�G d K S	nNl G[kHO�ÚÛ��b�� � Ù ÞÕ> � ZHKfMPK Y MQK S RPZHKNM * KNE�KfÇHRPOyR S	Y k�k lJ+ G[E�\
nNl iHOQRPKNMQG[EH\�RgK n Z�EHG[o�iHKfO'R S�l¾Y MQ\rK d Y R YL*HY OPKfON>���R'Z Y O l[S EH\ * KNKfE Sr* OQKNMQILK d RPZ Y R nfl iHO�RgKfMPG[E�\
OPG j G l¾Y M d Y R Y G�RgK j O n{Y ETG j k�M S IrKFRgZHK�kÎKNM UpS M j)Y E n K SLUBY RgKÁ¿�R�x *ÌY OQK d GJE UpS M j)Y RPG S EÍMPKÁRgMQG[KfI YLl
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O + O�RgK j ÚÕ����ÞD> c E�i jy* KNM SLU MQK n KfE�RwOQRPi d G[KfOXZ Y ILK d K j)S EHOQRPM Y RPK d RPZ Y RXMPKÁRgMPGJKfI YLl kÎKNM UpS M j)Y E n K
S E j i l RgG j K d G Y GJE UpS M j�Y RPG S E)O + OQRPK j O nNY E YLl O S�* K�G j kHM S ILK d I�G Y�nNl iHOQRPKNMPGJEH\/ÚÛ�����Îb�_V�Îb���ÞD>

| l iHO�RgKfMPG[E�\)KÀ¿�kÎKNMQG j KNE�RgO S E � K * RPKÁ¿�R d S�n i j KNE�RgOÓOPZ Sº� RgZ Y RÓRPZHK�E�i jy* KfM SVUunfl iHO�RgKNMQO
� GJRPZ)OQG j G l[Y M d S�n i j KfE�RgO½G[O l G � K lJ+ R SÆ* K�IrKfM +Íl¾Y MP\rKSÚ _(ÞD>���R½G[O d G�Ê n i l RwR S'Y kHk lJ+yj�Y E + k S k�x
i l[Y M S k�RgG j GJË Y RPG S E�x *ÌY OQK d nNl iHOQRPKNMQG[EH\ YLl \ S MPG�RgZ j ON�ÄOPi n Z Y O"RPZHK � x j K Y EHO j KÁRgZ S d �XR S}S i�M
kHM Sr*Hl K jÉY O j�Y E +�SLU RPZHK j EHKNK d RPZHKykHMQK n G[OPK�E�i j'* KfM SLU½nNl iHOQRPKNMPO Y O�G[EHk�i�R�ÚÕ����� n Zß>�_(��ÞÕ>
c E S RgZHKfMqk S kHi l[Y M nfl¾Y OQO SLUÄnNl iHOQRPKNMQG[EH\ YVl \ S MQGJRPZ j Of� n{YLlJl K d RgZHK8ZHG[KfM Y M n ZHG nNYLlÈYLl \ S MQGJRgZ j Of� d S
E S R�Z Y IrK�OPi n Z Y MPKNo�iHGJMPK j KfE�RvÚÕ����� n ZÈ>Í_ Ù ÞD>�Ò5GJKNM Y M n ZHG n{YLlXYLl \ S MPG�RgZ j OFMPK n iHMPOQGJILK lJ+�n MQK Y RPK
EHK �&nNl i�OQRgKfMPO *�+ KfGJRPZHKNM½OPi * d G�I�G d G[E�\ S M j KNMQ\rG[EH\"KÁ¿�GJOQRgGJEH\ S EHKNOf>¨s�GJÂ/KNMQKNE�R½ZHG[KfM Y M n ZHG nNYLlÎYLl x
\ S MQGJRPZ j OuiHOPK d G�ÂßKfMPKNE�R n MQGJRPKNMPG Y R S d K n G d K � Z�G n Z nNl i�OQRgKfMPOwR S�j KNMQ\rK S M d GJI�G d KL> c nNSrj�j)S E
Y kHk�M S�YLn ZhGJO *ÌY OQK d S EÃRgZ�K d G[O�R Y E n KNO * KfR � KNKfE n KfE�RgM S G d O SLU RPZHK�KÁ¿�GJOQRgGJEH\ nNl iHOQRPKNMQON>½�5KÁIrKNM�x
RgZ�K l KfOPOf�ÎGJEh\rKNEHKfM YLlÄj KfRPMPG n OQk YLn KNO � ZHKNMQK d GJOQR Y E n KfO Y MQK�RgZHK S E l�+Tj K Y OQiHM YL*�l K�o�i Y E�RgG�RgGJKNON�
RgZ�KNMPK j�Y{+ E S R * K Y OQKNEHOQG *Hl K ��Ya+ R SynfSrj kHi�RgKFRgZHK n KNE�RPM S G d SLUBY'nNl iHOQRPKNMf>½�6E Y dHd G�RgG S EÈ� Y O
RgZ�K���GÅ?�G[\ j KfRgZ S d GJO Y M Y E d Srj GJËNK d YLl \ S MPGJRPZ j ��RPZHKNMQK Y MPK�iHE n KNM�R Y GJE�RgG[KfO Y OPO S�n G Y RPK d � GJRPZ
K YVn Z;OPGJ\rE Y RPiHMPKV> | KNE�RgM S G d O nfSrj kHi�RgK d *HY OPK d S E KNMQM S E�K S iHO�OQG[\rE Y RgiHMQKÍILK n R S MQO n KNMQR Y G[E lJ+
d S E S RFMQK��ÌK n RFRgZHK YLn Rgi YLlßl[S�n{Y RPG S EHO SLU RPZHK nNl iHOQRPKNMPOf>

� Y RgZHKfM�RPZ Y E nNSrj kHi�RPG[EH\ n KfE�RgM S G d Of� � K n{Y EÑRgMQK Y R�K YLn Z d Y R Y k S GJE�R Y O Y IrKfMQRPKÁ¿ SLU
Y \LM Y kHZß� Y E d UpS M j K d \rKfO * KfR � KNKfE�R ��S d Y R Y k S GJE�RgO"G U RgZHKfG[M d G[O�R Y E n KNO Y MPK l KfOPO�RgZ Y E Y
n KfMQR Y G[E%RgZ�MPKNOQZ Srl d > � ZHKhZHGJKNM Y M n ZHG n{YLlznNl i�OQRgKfMPGJEH\ YLl \ S MPGJRPZ j RgZHKfE nNS EHOQG d KfMPO�RgZ�K�\LM Y kHZ�O
UpS M j K d Y R d G�ÂßKfMPKfE�R�RPZHMPKfOPZ SLl d Of� Y E d G d KNE�RgG�ÇÌKNO�k Y MQRPO SLU RgZHK�\LM Y kHZ�O Y O nNl iHOQRPKNMQO *ÌY OPK d S E
RgZ�KNG[M d Kf\rMPKfK SLUwnfS EHEHK n RPGJI�GJR + > � ZHKÆOPG j k l KNO�R SVU OPi n Z YVl \ S MQGJRPZ j O Y MPK�RgZHKÆOPG[E�\ l KÀx l GJE �ÃY E d
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nNSLj k l KfRPKÁx l G[E �hYVl \ S MQGJRPZ j OWÚÕ����ÞD> � ZHKÍOPGJEH\ l KÁx l G[E �hYVl \ S MQGJRPZ j G d KfE�RPGJÇÌKfO YLlJl RgZ�K nNS EHE�K n RPK d
nNSLj k S EHKfE�RPO�GJE)RgZ�K8\rM Y kHZ Y O nNl iHOQRPKNMQON� Y E d RgZ�K nNSLj k l KfRPKÁx l G[E � iHOPKfO nNSLj k l KfRPK5OQi * \rM Y kHZHOf>
= S RPZ YLl \ S MPGJRPZ j O Y MQK¸I�G YL*Hl K n{Y E d G d Y RgKfO UpS M nNl iHOQRPKNMPGJEH\H� * i�RhRgZ�K	MPKNOQi l RPO Sr* R Y G[EHK d *�+
Y kHk lJ+ G[EH\�RgZ�K j R SÆS iHM d Y R YÆY MPK d G[OQO Y RPG[O UmYLn R S M + > � ZHK8k�M Sr*Hl K jê� G�RgZ)RPZHK8OQG[EH\ l KÁx l GJE �yYLl \ S x
MPG�RgZ j GJOFRPZ Y R5GJRPO nfl iHO�RgKNM d KfÇHEHGJRPG S E�G[OÓR S�S�l KNEHGJKNE�R{> c O Y MQKNOQi l RN� Y OPG[E�\ l KÀx l GJE �ÃYVl \ S MQGJRPZ j
kHM S d i n KNO�O Srj K l¾Y MQ\rK nNl iHOQRPKNMQO�RgZ Y R nNS E�R Y G[E	R S R YLl[l�+ G[MQMPK l KfI Y E�R�I�G d K STnNl G[kHOf> � Z�K nfl iHO�RgKfM
d KÁÇÌEHGJRPG S E SLU RPZHK nfSrj k l KfRPKÁx l G[E ��YVl \ S MQGJRPZ j �^GJE nNS E�RgM Y OQRN� G[O8R S�S O�RgMQG[EH\rKfE�R��}GJR d G[O j G[OQOPKfO
RgMQiHK nNl iHOQRPKNMQO�G[E}RPZHK�kHMPKfOPKfE n K SLU½S EHKyOQG[EH\ l KyKfMPM S EHK S i�O d G[O�R Y E n K j K Y OPi�MPK j KNE�RN>Æ� d K YLl[l�+ �
YynNl iHOQRPKNMQG[EH\ YVl \ S MQGJRPZ j OPZ S i l d Y G jÏY R�G d KfE�RgG UÅ+ GJEH\ nfl iHO�RgKNMQO * KÁR � KfKNEhRgZHKfOPK�R �zS KÀ¿�RgMPK j KfO
SLU OPGJEH\ l KÀx l G[E ��Y E d nNSLj k l KfRPKÁx l G[E � >

�6E | Z Y k�RgKfMÃ��� � K kHM S k S OQK Y EHK � ZHG[KfM Y M n ZHG nNYLl�nfl iHO�RgKNMQG[EH\ YLl \ S MPG�RgZ j RgZ Y R YLl[lJSº� O
RgZ�K}iHOQKNM�R S%Y d " iHO�R�RPZHK d KfOPGJM YL*Hl K l KfIrK l5SVU�nNS EHE�K n RPGJI�GJR +ÔUpS M nNl iHOQRPKNMÃG d KNE�RPGJÇ nNY RgG S EÈ>&�6E
RgZ�KÃkHM S k S OQK d YVl \ S MQGJRPZ j � Y}nfS EHEHK n RPK d nNSrj k S EHKNE�R UpS M j O Y}nfl iHO�RgKfM'G U GJRgOÆK d \LK d KNE�OPGJR +
KÁ¿ n KNK d O Y iHOQKNM�x d KÁÇÌEHK d RgZHMQKNOQZ Srl d > � S R S E l�+ d S KfOÃRgZHK	kHM S k S OPK d YVl \ S MQGJRPZ j kHM S d i n K
UmY I S M YL*Hl KyMPKÁRgMPGJKfI YLl MQKNOQi l RPON� GJR Y d j GJRgO Y OPG j k l KyG j k l K j KNE�R Y RPG S E *ÌY OQK d S E¸RgZ�K nNl¾Y OPOPG n{YLl
 �GJEHG j i j ?�k Y EHEHG[E�\ � MPKfK¸A
 ¸? � ] YLl \ S MPG�RgZ jØ*�+ � MPiHO �VYVl ÚÛ� � ÞÕ>��6E�ÚÕ����ÞD�X� Y ZHE$Z Y O"iHOQK d
 ¸? � R S OPKfk Y M Y RgK d Y R Y G[E�R S d G�ÂßKfMPKNE�R nfl iHO�RgKNMQO�G U RgZHKH ¸? � * M Y E n Z nfS EHEHK n RPG[EH\TRgZ�K j GJO
OPGJ\rEHG�Ç n{Y E�R lJ+�l[S EH\LKNM�RgZ Y E	RgZHKÍEHK Y M *�+ K d \rKNO�ÚÕ����ÞD> W K�KÀ¿�RPKNE d RgZHGJO nNS E n KNk�RÆR S�nfS EHOQG d KfM
RgZ�K nfS EHEHK n RgG�I�GJR +$SLU RgZHK nNl iHOQRPKNMPOf> � K n KNE�R l�+ � Y E�i jy* KNM SLU \LM Y kHZ�x�RgZ�K S MQKfRgG n{YLlwnfl iHO�RgKfMPG[E�\
YLl \ S MPG�RgZ j O *ÌY OQK d S ETEHKÁR ��S M � xN� Sa��YLl \ S MPG�RgZ j O¨Z Y IrK * KNKNETk�M S k S OPK d UpS MzI�GJOPi YLl \rM S iHkHG[E�\
Y E d \rKNE�K'KÁ¿�kHMQKNOQOPG S E nNl i�OQRgKfMPGJEH\ÃÚÕ��`����L��ÞÕ> | Srj k Y MQK d R S  }? � �/RPZHKNOQKÆRgK n ZHEHGJo�i�KNO Y MQK UmY M
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j�S MPK nNSrj kHi�R Y RgG S E YLlJlJ+ G[E�RgKfEHOPG�IrKL� Y E d Y MQKzRgZ�iHO d GJÊ n i l RuR S O n{YLl K�R S IrKNM +yl[Y MP\rK d Y R YL*ÌY OQKNOf>

���]� � µ � ¶ /�!?� ¶Æ´ !?'�/

� ZHG[O d G[OPOQKNM�R Y RPG S ETGJO S MP\ Y EHG[ËfK d Y O UpSLl[l[Sa� Of� � K�ÇÌMQOQRÓkHM S I�G d KL��G[E c k�k/KfE d G�¿¸_r> c � Yyl G[OQR
SLU�YLl[l RPZHK nfSrj�j)S E lJ+ x6iHOQK d YLn M S E +�j O Y E d E S R Y RgG S EHO�G[EÔRgZHGJO d G[OPOQKNM�R Y RPG S EÈ> | Z Y k�RPKNM�b
kHM S I�G d KNO Y E S ILKNMQI�GJK � SLU RgZHK d KNOQG[\rE SLU�Y OPG j G l¾Y MQGJR + I�G d K S OQK Y M n Z�KNEH\LG[EHKV> � ZHGJO d KfOPGJ\rE
S IrKfMQI�G[K � k�M S I�G d KfO YÆU iHE n RgG S E YLl d KNO n MPGJk�RgG S E SLU Z Sº� GJE d G�I�G d i YLlÌnfSrj k S E�KNE�RgOzkHM S k S OQK d GJE
RgZ�G[O d GJOPOPKfMQR Y RgG S E n{Y E * K Y kHk l G[K d R S�Y MPK YVl G[O�RgG n d KfOPG[\LEÈ> � ZHGJO�OPK Y M n Z KNEH\rGJEHK n{Y E * K YLn x
n KfOPOQK d S EÃRgZHK � K *�Y RZ���n���J�b���W�n�n�z�����G�����B�[�n�z�n���P ���¡�¢z��£���¤Z�[����¥6��¦n�G����¥�§z¨{��������£W¥��W�z��¡^>
� ZHK d Y R Y OQKfR SLUÓ� K * I�G d K S OQKNo�iHKfE n KfON� � ZHG n Z � KhiHOQKÃRgZHM S iH\rZ S i�RyRgZ�G[O d GJOPOQKNMQR Y RgG S EÈ�wGJO
YLl O S d KNO n MQG * K d G[ETRgZHGJO n Z Y k�RPKNMf>

| Z Y k�RPKNM Ù G[O d KfI S RgK d R S I�G d K S OPG j G l[Y MPG�R +Ãj K Y OQiHMPK j KfE�R{>5s�GJÂ/KNMPKfE�R5I�G d K S OQG j G l[Y MPG�R +
j�S d K l O Y MQK d G[O n iHOQOPK d G[E�RgZHGJO n Z Y k�RPKNMN� * i�R¨RPZHK UpS�n i�O½GJO S E d KfIrK l[S k�G[EH\�RgZHK��8GÅ?�GJ\ j KfRPZ S d
Y E d GJRgO¨I Y MPG Y RgG S EHOf> W K8G[E�RPM S d i n KFRgZHK8\rK Srj KfRPMPG n GJE�RPKNMQkHMPKÁR Y RPG S E SLU RgZ�K5��G¾?�G[\ j KfRgZ S d Y O
Y E�KNO�RgG j)Y RPG S E SLU RgZ�KFGJE�RgKNMQOPK n RgGJEH\�I Srl i j K * KfR � KNKfE�I S M S E S G d G Y \rM YLj ON> � ZHG[O l K Y d OwR S RgZ�K
d KfOPG[\LE SLUÄY E�i j'* KfM SLU Z�KNiHMQG[OQRPG n OzRgZ Y R Y MQK8KfOPOPKfE�RgG YVl R S'Y kHk l�+ G[EH\"��GÅ?�G[\�R S MQK YLl d Y R Y > W K
kHMQKNOPKfE�R *ÎS RPZ�KÀ¿�k/KfMPG j KNE�R YLlÈY E d OQG j i l¾Y RPG S E)MPKNOQi l RPOqR S d K j)S EHOQRPM Y RPK�RgZHK�kÎKNM UpS M j)Y E n K SLU
��G¾?�G[\�>

| Z Y k�RPKNM¢� d K YVl O � G�RgZ UmY OQRzOPG j G l¾Y MQGJR + OQK Y M n Z S E l[Y MP\LK d Y R YL*ÌY OPKNO SLU I�G d K S OQG[\rE Y RgiHMQKNON>
c U RPKNM Y�* MPG[K U MPKÁI�GJK �×SLU/Y \rKfEHKNMQG n OQG j G l[Y MPG�R + OPK Y M n Z�kHM S�n K d iHMQKL� � K UpS�n iHO S E d KNOPGJ\rEHGJEH\8RgZ�K
U K Y RgiHMQK"KÀ¿�RgM YVn RgG S E j�Y kHkHG[E�\ S EhZHG[\rZ�x d G j KfEHOPG S E YLl I�G d K S OQG[\rE Y RgiHMQKNOqR SÍlJSº� x d G j KNE�OPG S E YLl
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G[E d KÁ¿%ILK n R S MQON> � Z�K�R �zS¹j)Y GJE nNSrj k S EHKNE�RgO SLU RgZHGJO j�Y kHkHG[E�\H�¨E YLj K lJ+ RgZHKhkHM S�" K n RgG S E
IrK n R S M j)Y kHk�G[EH\ Y E d RgZ�K t |�c � Y MQK d KNO n MPG * K d GJE d KfR Y G l >u�uG[E YLl[l�+ � � K nNSrj k Y MQKÓRPZHKFOPK Y M n Z
kÎKNM UpS M j)Y E n K S E¹M Y E d Srj�lJ+ o�iHKfMPGJKNO * KÁR � KfKNE�RgZ�K)kHM S k S OPK d RgK n ZHEHGJo�i�K Y E d S RPZHKNM"OQR Y RgKÀx
SLU xÕRgZHKÀx Y M�R j KÁRgZ S d Of>

| Z Y k�RPKNM�� d GJO n iHOPOQKNOÃZ Sa�Ønfl iHO�RgKNMQG[EH\ n{Y E * K Y k�k l GJK d R S G j kHM S IrKhMQKfRgMQG[KÁI YVl kÎKNM UpS M�x
j)Y E n KV> W K�ÇÌMPO�R8GJE�RPM S d i n K�RPZHK"\rM Y k�ZHG nNYLl MPKfkHMPKfOPKNE�R Y RgG S E SLUuY d Y R YV*ÌY OPK SLU I�G d K S OPGJ\rE Y x
Rgi�MPKNOf� Y E d;d KÁÇÌEHK�OQG j G l[Y M nfl iHO�RgKNMQO Y O"ZHGJ\rZ lJ+}nNS E�EHK n RgK d MPKN\LG S EHO"G[E�OPG d KÍRPZHK�\rM Y k�ZÈ> W K
RgZ�KNE}KÀ¿�k l¾Y GJEhZ Sa� RgZHKfOPK"OPG j G l¾Y M nNl i�OQRgKfMPO n{Y E * K"G d KNE�RPGJÇÌK d *�+ iHOQG[EH\ Y OQG j k l K j)S d GJÇ n{Y x
RgG S E SLU � MQiHO �2YLlP© O j G[EHG j i j OPk Y E�EHG[EH\hRgMQKNK YLl \ S MPG�RgZ j >�vu¿�k/KfMPG j KNE�R YLl MPKfOPi l RgO Y MPK�RgZ�KNE
kHMQKNOPKfE�RgK d nNSrj k Y MQG[EH\¹RgZHK	kHM S k S OPK d YVl \ S MQGJRPZ j � GJRPZ�OPG j k l K�RgZ�MPKNOQZ Srl d G[EH\��5OQG[EH\ l KÁx l G[E �
Y E d nNSrj k l KfRgKÀx l G[E � ZHG[KfM Y M n ZHG nNYLl^nNl iHOQRPKNMPGJEH\ YLl \ S MPGJRPZ j ON>B�uG[E YLl[l�+ � � K Y k�k lJ+�S iHM YVl \ S MQGJRPZ j
R S Y	l¾Y MP\rK d Y R YL*HY OPK SLUF� K * I�G d K S OQKNo�iHKNE n KNOf� Y E d OQR Y RgGJOQRgG n{YLlJlJ+ Y E YLlJ+ ËNKÃRPZHKhMPKfOPi l RgG[E�\
nNl iHOQRPKNMQG[EH\ÍOQRPMPi n RgiHMQKL>

| Z Y k�RPKNM��)kHMPKfOPKNE�RPO Y OPi j�j)Y M +hSLU RPZHK'MQKNOQi l RPO�G[E�RgZHGJO d GJOPOPKfMQR Y RgG S E YLlJS EH\ � GJRPZ¸OPiH\2x
\rKfOQRgG S EHO UpS M U i�RgiHMQK ��S M � > tXS M�RgG S EHO SLU | Z Y k�RPKNM Ù Z Y IrK Y k�k/K Y MPK d GJE³Ú���_r���rb���� Ù �����H������ÞÕ�
� ZHG l K�k Y M�RgO SLU | Z Y k�RPKNMQO¤� Y E d ��Z Y IrK * KfKNE�kHMPKfOPKfE�RPK d GJE�Ú������'� � ÞD>
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�Ó��? � Y?³ ´ IrK��8G d K S ?�G j G l[Y MPG�R +
����? � d K YLl ��G d K S ?�G j G l¾Y MQGJR +
�5��? � S M S E S Gß�8G d K S ?�G j G l[Y MPG�R +
�8GÅ?�GJ\ ��G d K S ?�GJ\rE Y RPiHMPK
��?H?|ó = Y OQG n �8GÅ?�GJ\�?�G j G l[Y MPG�R +
t s�� t M Sr*HYL* G l GJR + s�KNEHOQGJR + �^i�E n RPG S E
��?H?1Ç � Y E � K d �8GÅ?�GJ\�?�G j G l[Y MPG�R +
Ò8?�� Ò5i�KÁx�? Y RgiHM Y RgG S E�xÕ� YLl iHK nNSrlJS M�OPk YLn K
~ v! ����5� ~ KNEHKfMPG n  �i l RPG j K d G Y �6E d KÀ¿�GJEH\
|�| | S EHE�K n RPK d¸| Srj k S EHKfE�R
 ¸? �  �GJEHG j i j ?�k Y EHEHGJEH\ � MQKNK

µ ùB��¶.��·­ù#ø(�

AX¸¥¹`À/AO¬n¹)¬ ]P] �ÌK Y RPiHMPK�ILK n R S MFOPk YVn Ki¸ � GJRPZ j KfRPMPG n À/AO¬n¹)¬ ]
ÊÄ��Ë ��G d K S�U M YLj KfON�HMQKNkHMQKNOQKNE�RgK d Y O U K Y RPiHMPK�ILK n R S MPO
¹%�6º ��G d K S OQKNo�iHKNE n KNOf�ßMQKNkHMQKNOPKfE�RgK d Y OÓOPKfRPO SLUXU K Y Rgi�MPK�IrK n R S MPO
§ �ÌM YLj K�?�G j G l¾Y MQGJR + � ZHMQKNOQZ Srl d
_?» �6E d G n{Y R S M U iHE n RgG S E
× ¹�× | Y M d G[E YVl GJR +)SLU OPKÁRH¹
E�I�O2A¼¹Z¹dº1�C§g] �F��? * KfR � KNKfE½¹ Y E d º
Ú ¹ÃÞ¿¾ | SrlJl K n RgG S E SLUXnNl iHOQRPKNMPOFG[EÀ¹
Ú ¹�Á�ºSÞ¿¾ | l i�OQRgKfMPK d iHE�G S E * KfR � KNKNE½¹ Y E d º
G�I�O{A¼¹Z¹dºÂ�C§ ] ����? * KfR � KNKNEÃ¹ Y E d º
ÄÃAÅ¹ ] � S M S E S G s�G Y \rM YLj SLU I�G d K S ¹
Ä�»�A]Ê/] � S M S E S G | K l[lÈSVU Ê�Æ½¹
Ä�»�AXÇ'] � S M S E S G | K l[lÈSVU�YÍnNl iHOQRPKNMHÇÈÆ�Ú ¹ÃÞ¿¾
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ÉÍAÅ¹Ã¹dºÂ�`§ ] ?�G j G l¾Y M½� S M S E S G � Kf\rG S E
� Srl AXÊ�] � SLl i j K SLUuY MQKN\rG S E c
t M SL* AXÊ�] t M Sr*ÌYL* G l G�R +�SLU KfILKNE�R�Ê
I�I�O2A¼¹Z¹dº1�C§g] �5��? * KÁR � KfKNE�¹ Y E d º
¹1Ë ?�G[\rE Y RgiHMQK SLU ¹ � G�RgZ�MPKNOQk/K n RÓR S RgZ�K'?��eOPKfR(Ì
Í »�A
Øº]Á�4Ê�Î ?�G[\rE Y RgiHMQK�IrK n R S M SLU ¹ � GJRgZhMQKNOPkÎK n R5R S Ø
I�OPOCó A¼¹1Ë�¹dºÏË��`§(¹`¶�] ��?H?1ó * KÁR � KfKNE�¹1Ë Y E d ºÏË
¶ �Fi jy* KNM SLU OPGJ\rE Y RPiHMPK�ILK n R S MPOFG[E Y OPGJ\rE Y RPiHMPK
Ð AQçÑ��¹ÒÁ�ºy] t s���RgZ Y R Y OQOPGJ\rEHO"KNo�i YLl kHM SL*ÌYL* G l GJR + R S RgZHK�� S M S E S G | K lJl

SVU K YLn Z nfl iHO�RgKNM�GJE�Úk¹�Á�ºPÞr¾
Ó A¼¹Z¹dºÂ�C§ ] � S M S E S GÈ\ Y k * KfR � KNKNE½¹ Y E d º
«)A Í »�A
Ø2]Q] � Y E � GJEH\ U iHE n RPG S E UpS MqRPZHK�OPGJ\rE Y RPiHMPK�ILK n R S M Í »�AKØº]I�OPO`ÇaA¼¹1Ë4¹dº�Ë��C§(¹`¶�] ��?H?�Ç * KfR � KNKNE½¹ÂË Y E d ºÏË
¶ÕÔ �Fi jy* KNM SLU R S k�x6M Y E � K d OQG[\rE Y RgiHMQKÓILK n R S MQOqiHOPK d G[E nNSrj kHi�R�x

GJEH\���?H?qÇ
ÖI�OPO`ÇaA¼¹1Ë4¹dº�Ë��C§(¹`¶�] c O +�j�j KÁRgMPG n ��?H?�Ç * KfR � KNKfE×¹1Ë Y E d º�Ë�iHOPGJEH\yRgZ�K�M Y E � GJEH\

SVU ¹1Ë
À�ØÁ A]Ê�Îm¹`Ë�ÎÅ]�¹ ÂÀ ØÁ A]Ê�Îm¹`Ë�Î¾] �QÑ Y E d j�S d GJÇÌK d ��Ñ nfSrl[S MqZHG[O�R S \LM YLj d G[O�R Y E n KNO
À�ÁÁAQÊ�¹XËH]�¹qÂÀ�Á AQÊ�¹XËH] Ù�i Y d M Y E�R nfSrl[S MzZHGJOQR S \rM YVj d G[OQR Y E n KNO *ÌY OPK d S EaÀ ØÁ A­¬{¹)¬ ] Y E d

ÂÀ ØÁ A­¬n¹(¬ ]
Ú s SLj GJE Y E�R nNSLl[S M�RPZHMPKfOPZ SLl d iHOPK d GJE ÂÀ ØÁ A­¬n¹(¬ ]
MQK l AÅ¹ ] � Z�K�OQKfR SLU I�G d K S OQKNo�iHKfE n KfOÆRgZ Y R Y MPK�OQi *�" K n RgG�IrK lJ+ OPG j G l¾Y M

R S I�G d K S ¹ Y O d KfÇHEHK d G[ETRgZHK�\rM S iHE d x�RgMQi�RgZhOQKfR
MQKfR2AÅ¹Ã¹C§ ] � Z�K�OPKfR SVU I�G d K S OQKNo�iHKNE n KNO½RgZ Y R Y MPK d K nfl¾Y MQK d R S�* KqOPG j G l¾Y M

R S ¹ *�+ RPZHK���GÅ?�G[\ j KfRgZ S d Y R¤§ l KÁIrK l
� K nNYLl[l A
§ ] � Z�K¸MPK n{YLlJl GJE»MQKfRgMQG[KÁI�GJEH\$RgZHK¸\LM S iHE d x�RPMPi�RPZ *�+ RPZHK��8GÅ?�GJ\

j KfRPZ S d Y R¤§ l KfIrK l
t MPK n GJOPG S EÄA
§ ] � Z�K�kHMPK n G[OQG S E�GJE�MPKÁRgMPGJKfI�G[E�\8RgZHK�\LM S iHE d x�RPMPi�RPZ *�+ RgZHKq�8GÅ?�GJ\

j KfRPZ S d Y R¤§ l KfIrK l
ÊyAQÊÑ�C§ ] � Z�K"MQKNOQi l RFOPKÁR SLU OQG j G l[Y MPG�R + OPK Y M n Z S E U K Y RgiHMQK�IrK n R S MáÊ
Ê�Ë/AÅ¹1Ë6�`§ ] � Z�K"MQKNOQi l RFOPKÁR SLU OQG j G l[Y MPG�R +ÍS E�OQG[\rE Y RgiHMQK(¹1Ë
§bÔ t MQiHEHG[E�\ÍRPZHMPKfOPZ SLl d
Ç)AQÊÑ�C§ Ô ] � Z�K ~ v! ����5� n{Y E d G d Y RPK�OPKÁR UpS M U K Y Rgi�MPK�IrK n R S M¤Ê
Ç)A¼¹1Ë{�C§bÔ ] � Z�K ~ v! ����5� n{Y E d G d Y RPK�OPKÁR UpS MFOQG[\rE Y RgiHMQKNOJ¹1Ë
ÊHÔmAQÊÑ�C§r¹C§bÔ�] � Z�K ~ v! ����5��MPKNOQi l RÓOQKfR UpS M U K Y RgiHMQK�ILK n R S MáÊ
Ê Ô A¼¹1Ë��C§(¹`§ Ô ] � Z�K ~ v! ����5��MPKNOQi l RÓOQKfR UpS M�OPGJ\rE Y RPiHMPK(¹1Ë
AX¸ Ô ¹CÀ Ô A­¬{¹)¬ ]Q] � Y EH\LK�OPk YLn K Y E d � Y EH\LK j KÁRgMPG n
Û A]Ê/] �ÌK Y RgiHMQK�KÁ¿�RgM YLn RPG S E j)Y kHkHGJEH\ SLUBU K Y RPiHMPK�IrK n R S M¤Ê
ÜÃAQÊ/] t M S�" K n RgG S E�ILK n R S M j�Y kHkHG[E�\ SLUXU K Y Rgi�MPK�IrK n R S M¤Ê
ÀnÎ�Î;ÝVA­¬n¹(¬ ] ?�G[\rE Y RgiHMQK d G[O�R Y E n K
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ÄÃAXÞ¨] �¨KNM�RgKÀ¿hOPKÁR SVU�Y \rM Y kHZÃÞ
ß�APÞ¨] v d \rK�OPKÁR SLU�Y \rM Y kHZ½Þ
à)AXáw¹ Ú ] � ZHMQKNOPZ Srl d \rM Y k�Z S E�IrKNM�RgKÀ¿¸OQKfR(á Y E d�d G[O�R Y E n K"RPZHMPKfOPZ SLl d

Úâ½APÞ¨] v d \rK d KfEHOPG�R +TSLU \rM Y k�Z�Þ
ä v d \rK d KfEHOPG�R + RgZHMQKNOQZ Srl d
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� ZHG[O n Z Y k�RgKNM d KfO n MQG * KNO Y OQG j G l[Y MPG�R + I�G d K S OPK Y M n Z�KfEH\rGJEHK�RgZ Y R"i�RPG l G[ËNKfO YLl[luS iHM"kHM S x
k S OPK d YLl \ S MPGJRPZ j ON� Y O � K lJlqY O"RgZHK d Y R Y OQKfR * KNZ�G[E d RPZHG[OÆKNEH\LG[EHK Y E d S RPZHKNMÆKÁ¿�k/KfMPG j KfE�RPO
kHMQKNOPKfE�RgK d RgZHM S iH\rZ S i�R�RgZHK d GJOPOQKNMQR Y RgG S EÈ> � Z�K U iHE n RgG S E YLl d KNO n MQG[k�RPG S E SLU RgZHKÍOQK Y M n Z;KNE�x
\rGJEHK nNY E * K UpS iHE d G[E&?�K n RPG S E&b�>J_r> c kHM S R S R + kÎK SLU RPZHG[O)KNEH\LG[EHK nNY E * K YLnfn KNOQOPK d Y R
���n�n�J�b�n�W���n�z�U���W�������[���z�n�.�P {��¡n¢z�z£���¤Z�]����¥6�z¦n�����U¥�§�¨{���n����£�¥��G�z�n¡^>Ó?�K n RPG S Eyb�> b d KNO n MPG * KfO
RgZ�K � K * I�G d K S d Y R Y OPKfR * KNZHGJE d RgZHGJO�OPK Y M n Z�KNEH\rGJEHK Y E d RPZHK d Y R Y�nfSrl[l K n RPG S E�kHM S�n KfOPON> W K
YLl O S d KNMQGJIrK Y \rM S iHE d x�RgMQi�RgZ)OPKÁR U M SLj RgZHGJO d Y R Y OQKfR�R S'j K Y OQiHMPKFRgZHK5MPKÁRgMPGJKfI YLl kÎKNM UpS M j)Y E n K
SLU I Y MQG S i�O YVl \ S MQGJRPZ j Of> � ZHK nfS EHOQRPMPi n RgG S E SLU RgZHKz\rM S i�E d x�RPMPi�RPZ'OQKfR�GJO d KNO n MPG * K d G[E'?�K n RgG S E
b�> Ù >
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� ZHK Y M n ZHG�RgK n RgiHMQK SVUwS iHMÓkHM S k S OPK d OPK Y M n Z¸KfEH\rGJEHKÆGJOÓOPZ Sa� E¸GJE}�uGJ\riHMQK'b�>J_r> � ZHKyCFEHG�x
UpS M j � KNO S iHM n K � S�nNY R S M S MwC � �hd Y R YL*ÌY OQK nNS E�R Y G[EHO Y�l¾Y MQ\rK�E�i jy* KNM SLU C � � Y dHd MPKfOPOQKNO SLU
I�G d K S Z + kÎKNM l G[E � Of� � Z�G n Z Y MPK YLn o�iHGJMPK d *�+ RgM Y IrKNMQOPGJEH\)RPZHK � K *}� GJRPZ Y�� K *¸n M Y{�Ól KfMN> � ZHK
� K * I�G d K S�n{Y k�RPiHMPKfM�MPK Y d OqRgZ�K�C � � Y dHd MPKfOPOQKNO U M Srj RgZ�K�C � �$d Y R YL*HY OPKV� d Sa� E l[SrY d OqRgZ�K
nNS MPMPKfOPk S E d GJEH\TI�G d K STnNl GJkÈ� Y E d G d KNE�RPGJÇÌKfO�MPK l KfI Y E�R j KfR Y x d Y R Y RgKfM j ON>� �KfR Y x d Y R Y RgKfM j O
Y MQKyRgKÁ¿�RPi YLl G[E UpS M j)Y RgG S E YV*/S i�R�RgZHK�I�G d K ShnNl GJkÈ> � Z�K +	nfS EHOPGJOQR SLU RgKfM j O�KÁ¿�RgM YLn RPK d U M Srj
RgZ�KÃC � � Y dHd MQKNOQO SLU RgZ�K�I�G d K S Z + k/KfM l GJE � �uRgZ�K d KNO n MQG[k�RPG S E SLU RgZHK)Z + kÎKNM l GJE � �uRgZHK)RgGJR l K
Y E d Y dHd MQKNOQO SLU RgZHK � K * x6k Y \rKL� Y E d Y i�¿�G l G Y M + G[E UpS M j)Y RgG S E¸OQi n Z Y O�RgZHK n MQK Y R S M © O"E YLj K
Y E d RgZ�K nfS k + MQG[\rZ�R"E S RPG n K�K jy* K dHd K d G[E	RPZHK nfl GJkÈ> � ZHK j KfR Y x d Y R Y RgKfM j O Y MPKÍOQR S MPK d GJE
RgZ�K nNl i�OQRgKfM�é j KfR Y x d Y R Y d Y R YL*HY OPKV� � Z�G l K)RgZHKÃI�G d K S x d Y R Y G[OyOQKNE�RÍR S RgZ�KTOPG[\LE Y Rgi�MPKÀé
G[E d KÁ¿h\LKNEHKfM Y RPG S EhkHM S�n KNOPOf>
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Search

Cluster & Meta-Data
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Search
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Signatures
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Video query

Results

Keyword

query

Results

�uGJ\riHMQK�b�>�_r�¢?A@CB�DFEHG�I
JK@WLON�IQB�DSRTJ�U�DCLWVTDXG�YC@CBªDF[�\�J][^D(_

s�iHMPGJEH\�RPZHKÃOQG[\rE Y RgiHMQKÕé:G[E d KÁ¿;\rKNEHKfM Y RPG S E;kHM S�n KfOPON� Y OPG[\LE Y Rgi�MPK Y E d Y E�GJE d KÁ¿ Y MQK
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\rKfEHKNM Y RgK d UpS MuK YLn ZyGJEHkHi�RBI�G d K S�nNl G[kÈ> c OQG[\rE Y RgiHMQKzGJO YFnNSrj k YLn RuMQKNkHMQKNOPKfE�R Y RPG S E SLUÌY I�G d K S
nNl G[kÈ� � ZHG l K Y EÍG[E d KÁ¿yG[O Y E�KÁIrKfE�O j)YLlJl KNMBKNE�RPGJR + RPZ Y R¨GJO�iHOPK d R S�UmYLn G l G�R Y RPK½OQG j G l[Y MPG�R + OPK Y M n Z
S E	OQG[\rE Y RgiHMQKNON>�s�KÁR Y G l O S E¸Z Sa� G[E d G n KfO Y MQKyiHOQK d R S�UmYVn G l GJR Y RgK UmY O�R�OPG j G l¾Y MQGJR + OQK Y M n Z S E
OPGJ\rE Y RPiHMPKfO Y MQK d KfO n MPG * K d GJE | Z Y k�RgKfM¢�H> � ZHK5I�G d K S OPK Y M n ZTKNE�\rG[EHK5iHOPKfOqOPG j G l¾Y MQGJR + OPK Y M n Z
G[EÑR ��S d G�ÂßKfMPKfE�R j)S d KfON>¼�uGJMPO�R{�qG�R YLlJl[Sa� O Y iHOPKfM�R S OQK Y M n Z UpS M)I�G d K S�nfS E�RgKfE�RhGJE»RgZ�K
OPK Y M n Z�KNEH\LG[EHK d Y R YL*ÌY OPK�RgZ Y R Y MPK�k S RgKfE�RPG YLlJlJ+ OPG j G l¾Y M¨R S RgZ�K"GJEHkHi�RÓo�iHKfM + I�G d K S�nNl GJkÈ> � S
d S RPZHG[Of� Y i�OPKNM'EHKNK d OyR S ÇÌMPO�R d Sa� E l[SrY d O SVU R �qY MQK�R S kHM S d i n K Y OQG[\rE Y RgiHMQK UpS MÆZHG[OëêVZHKfM
I�G d K S�nfl G[kß> � ZHK'OQG[\rE Y RgiHMQKÆGJOFRPZHKNE�OPKfE�R8R S RPZHK"OPK Y M n Z	KNE�\rG[EHK � ZHKfMPK Y OPG j G l¾Y MQGJR + OPK Y M n Z
G[OÓkÎKNM UpS M j K d > � Z�i jy* E Y G l G j)Y \rKfO Y E d Z + kÎKNM l G[E � G[E UpS M j)Y RgG S E UpS M YLlJl OPGJ\rE Y RPiHMPKfO � G�RgZHGJE
Y O j)YLl[l d G[O�R Y E n K�RgZHMQKNOQZ Srl d SLU RgZHK�o�iHKfM +�Y MQK�RPZHKNE�kHMQKNOPKfE�RgK d R S RgZHK�iHOQKNMf>

?�G j G l[Y MPG�R + OPK Y M n Z�GJO YLl O S iHOQK d *�+ RPZHKhOPG[\LE Y Rgi�MPK nNl i�OQRgKfMPGJEH\$kHM S�n KfOPO�GJE S iHM�OPK Y M n Z
KNE�\rG[EHKV>&= Y OQK d S E×RgZHK�OPG j G l¾Y MQGJR + OPK Y M n Z�MPKfOPi l RgO SLU�YLlJl RgZHK�OPGJ\rE Y RPiHMPKfON�qRgZ�K�OQG[\rE Y RgiHMQK
nNl iHOQRPKNMQG[EH\�kHM S�n KNOPO¨G d KNE�RgG�ÇÌKNO nfl iHO�RgKfMPO SLU OPG j G l[Y MÄI�G d K S OQKNo�iHKNE n KNOzG[EyRPZHK d Y R YV*ÌY OPKV> � ZHKfOPK
OPG j G l¾Y MQGJR +	nfl iHO�RgKfMPO n{Y E * KTiHOQK d G[E j)Y E + d G�ÂßKfMPKNE�R ��Y{+ ON���uG[MQOQRN� � KhOPZ Sº� G[E | Z Y k�RgKfM
�hRPZ Y RÆGJRÆG[O"k S OPOPG *Hl K�R S G j kHM S ILK)MQKfRgMQG[KÁI YVl kÎKNM UpS M j)Y E n K *�+ MPKÁRgiHMQEHG[E�\}OPG j G l¾Y M nNl i�OQRgKfMPOf�
M Y RgZHKfMXRgZ Y E�G[E d GJI�G d i YLl I�G d K S �LRgZ Y R Y MQK nfl[S OQKzR S RgZHKqGJEHkHi�RXo�iHKNM + >½?�K nNS E d � � K n{Y Eyi�OPKqRgZ�K
MPKfOPi l RgGJEH\ nNl i�OQRgKfMPOÓR S KÁ¿�k Y E d RgZ�K"MQKNOQi l RPO SLUX� K +���S M d OPK Y M n ZÈ� � ZHG n Z}GJO Y E S RPZHKNM U iHE n RgG S E
OPi�kHk S MQRgK d *�+}S iHM5OQK Y M n Z	KNEH\LG[EHKV> c U RgKfM5RPZHK'OQG[\rE Y RgiHMQK nfl iHO�RgKNMQG[EH\�kHM S�n KNOPOf� j K jy* KNMQOPZHGJk
G[E UpS M j)Y RgG S E SVU YLlJl RgZ�K nfl iHO�RgKfMPO½G[OwOQR S MPK d GJE�RgZHK nNl iHOQRPKNMvé j KfR Y x d Y R Y d Y R YL*ÌY OQKL>w� S MwK YLn Z
j KfR Y x d Y R Y RgKNM j ©hGJE�RgZ�K d Y R YL*ÌY OPKL� � K'G d KNE�RgG UÅ+ RgZ S OPK nNl i�OQRgKfMPO � GJRgZ Y R l K Y OQR S EHK�I�G d K S
nNl G[k¸RPZ Y R�Z Y OM©	G[E$GJRPO j KfR Y x d Y R Y MPK nNS M d > c l[l RgZHKfOPK nNl i�OQRgKfMPO � G lJlu* KÍMPKfRPiHMPE�K d G U ©	GJO Y



b�_

k Y M�R SLU RPZHKÃiHOQKNM © O � K +���S M d OQK Y M n ZÈ> � ZHG[O Y kHkHM SrYLn Z%KÁ¿�k Y E d OyRgZHK�OPG j k l K�k Y M Y d GJ\ j SLU
� K +���S M d OPK Y M n Z;R S GJE nNl i d K�RgZ S OPKÍI�G[OPi YLl[l�+ OPG j G l¾Y MFI�G d K S}nNl G[kHO�RPZ Y R j�Y{+ E S R"Z Y IrK Y E +
j KfR Y x d Y R Y RgKNM j RgZ Y R j)Y R n ZHKNO"RgZHK�o�iHKNM +¹� K +��zS M d > � S G l[l iHOQRPM Y RPK'RgZHGJO nNS E n KNk�RÆI�G Y�Y E
KÁ¿ YLj k l KL� nNS EHOPG d KNMFo�iHKNM + GJEH\ S iHM5OQK Y M n Z¸KNE�\rG[EHK � G�RgZ�RPZHK � K +��zS M d ��RgK l KNk�Z S EHKV>ì�×�uGJ\riHMPK
b�>@b�OPZ Sa� O Y O n MPKfKNE�x�OPZ S R SLU RgZHKFOPK Y M n Z)MPKfOPi l RgON> � Z�i jy* E Y G l G j)Y \rKfO Y MPK�iHOQK d R S MPKNk�MPKNOQKNE�R
MPKÁRgiHMQEHK d nNl iHOQRPKNMPOf� � ZHG n Z Y MQK¨M Y E � K d *�+ RPZHK¨E�i jy* KNM SLU I�G d K SFnNl G[kHOÄG[E�RPZHK j > � Z�K d KÁR Y G l K d
l GJOQRPG[EH\ SVU�YLlJl I�G d K S�nfl GJkHO�G[O�OQZ Sa� E *�+$nNl G n � G[EH\ S E RPZHK�RgZ�i jy* E Y G l G j�Y \rKL> c OÆOQZ Sa� E;GJE
RgZ�KyÇÌ\riHMQKL�����ÃI�G d K STnNl G[kHO�MQK l KfI Y E�R�R S RPZHK � K +��zS M d ��RPK l KfkHZ S E�K?� Y MPK�MQKfRPMPG[KÁIrK d � d KNOQkHGJRPK
RgZ�K UmYLn R5RgZ Y R S E l�+ KNG[\LZ�R nNl G[kHO YLn RPi YLlJlJ+ Z Y IrKyRPZHK'RPKNM j ��RPK l KfkHZ S E�K?�ÃGJE}RgZHKfG[M j KÁR Y x d Y R Y
MPK nNS M d ON> � ZHKfOPKÃ��� I�G d K S;nfl G[k�O Y MPK S MP\ Y EHG[ËfK d GJE�R S OPKfILKNE nNl iHOQRPKNMQO SLU I�GJOPi YVl[lJ+ OPG j G l[Y M
I�G d K S OPKfo�iHKNE n KNOf> � ZHK nfl iHO�RgKNM S MP\ Y EHG[Ë Y RgG S E�k�M S I�G d KfO�RgZHK8iHOPKfM Y'nNS E n GJOPK�OQi j)j)Y M +)SVUBYLl[l
RgZ�K�I�GJOPi YLlJlJ+ d G[O�RgGJE n RPGJIrK�I�G d K S OPKfo�i�KNE n KNO YVj)S E�\ÍRPZHK�OPK Y M n Z�MPKNOQi l RPON>
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�6E S M d KNMÍR S d K j)S E�OQRgM Y RgKhRgZ�K Y k�k l G n{YL* G l G�R +¹SVU�S iHM YLl \ S MPG�RgZ j ON�¨G�RÍG[O�G j k S M�R Y E�RyR S
*ÌY OQK S iHM�MQKNOQi l RPO S E Y MPKNk�MPKNOQKNE�R Y RgGJILK nNSrlJl K n RgG S E SLU I�G d K S OPKfo�iHKNE n KNO S E¸RgZHK � K * >e S O�R
KÁ¿�kÎKNMQG j KNE�R YLl MPKfOPi l RgOqk�MPKNOQKNE�RgK d GJE)RPZHG[O d G[OQOPKNM�R Y RPG S E Y MPK *ÌY OPK d S E Y'nfSrl[l K n RPG S E SLU ����� ÙrÙ _
I�G d K S OQKNo�iHKNE n KNOf� n M Y{�Ól K d U M SLj RgZHK � K *%* KÁR � KfKNE}�LiHEHK Y E d s�K n K j'* KfM SLU _{`r`r`�> � ZHGJO
OPK n RPG S E * MPG[K=� + d KfO n MQG * KNO8RPZHK Y kHkHM S�YLn Z¸iHOQK d R SÃYLn o�i�G[MPK�RgZ�KNOPK'OPKNo�iHKfE n KfO Y O � K lJluY O5RgZ�K
E Y RPiHMPK SLU RgZ�K � K * I�G d K S OQKNo�iHKfE n KfO�G[E S iHM nfSrl[l K n RgG S EÈ>

c nNSrj�j�S E Y kHk�M S�YLn ZTR S�nNSrlJl K n R d Y R Y'U M Srj RgZ�K � K * GJO�R S iHOQK Y'� K *�n M Y{�Ól KfMN> c � K *
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n M Y{�Ól KNM5G[O Y kHM S \rM YLj RgZ Y R Y i�R Srj)Y RgG n{YLlJlJ+ RgM Y ILKNMQOPKNO�RPZHK � K *,© O�Z + kÎKNM l G[E � O�RgMQi n RPiHMPK Y E d
MPKÁRgMQG[KfILKNO d KNOPGJMPK d G[E UpS M j�Y RgG S EÈ> c OÆI�G d K S OPKNo�iHKfE n KfO Y MPK)OPk Y MQOPK lJ+ d G[O�RgMPG * i�RPK d S ILKNMyRgZ�K
� K * � Y	� K *×n M Y{�Ól KNM�MQKNo�iHGJMPKNOÍOQi * OQR Y E�RgG YLlÓYLj�S iHE�R SLU RgG j K Y E d MPKNO S iHM n KNO�R S nfSrl[l K n R Y
MPKfkHMPKfOPKfE�R Y RgG�IrK d Y R Y x6OPKÁR{>¨��iHM Y k�kHM S�YVn Z�R S"* iHG l d G[EH\ Y I�G d K S�nNSrlJl K n RgG S E�G[OwR S OQKNE d Y"l[Y MP\rK
OPKÁR SLU o�iHKNMQG[KNO�R S RgZHK c l R Y ��GJOQR Y I�G d K S OPK Y M n Z KNEH\rGJEHK'R STSr* R Y G[E	C � � Y dHd MQKNOQOPKNO SLU¨� K *

�uGJ\riHMPK�b�> b��¢?ADXG�YC@CB*Y`DCVFb�cdIQVeLON�f�DFh�ijL�Y�UlkQImDFcnDmo�B�L�[^Dqpr_
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I�G d K S OQKNo�iHKfE n KfON>�?�G j G l[Y M j KfRPZ S d O¨Z Y IrK * KfKNE�iHOPK d R S KNO�RgG j�Y RPK�RgZ�K5OQG[ËNK SLU RgZ�K � K * Ú�����ÞÕ>
� S%Y I S G d * G Y O)R Sa��Y M d OÃk Y M�RgG n i l¾Y MÍR + kÎKNO SLU�nNS E�RgKfE�R{� S iHM�o�iHKfM +×��S M d OPKÁR nNS EHOPGJOQRgO SLU
YL*ÎS i�R Ù �L���@�L�r� ��S M d O Sr* R Y G[EHK d U M Srj Y \rKfEHKNM YLl OPK Y M n Z¹KNEH\rGJEHK*Ú��L`�ÞD� Y E¹�6E�RgKfMPEHKÁRÆI�G d K S x
S E�x d K j)Y E d OPG�RgK�ÚÛ�r��Þ Y E d Y OPkÎKNK n Z$MPK nfS \rEHGJËNKfM5I S�n{YV* i l¾Y M + Ú���_rÞD> c lJl o�i�KNM + MPKfo�iHKNO�RgO Y MQK
n{Y MPK U i l[lJ+ynNS E�RgM Srl[l K d O S'Y OzE S R¨R S'S ILKNM * iHM d KfEÃRgZHKFOPK Y M n Z�KNEH\rGJEHKL>w��ILKNM½RgZHKFKNE�RgGJMPK j)S E�RPZ
SLU �Li�EHK�_a`L`r`�� YL*ÎS i�R���b�� �r�r��C � � Y dHd MQKNOPOQKNO�k S GJE�RPG[EH\�R S I�G d K S�nfS E�RgKNE�R � KNMQK Sr* R Y GJEHK d >
� ZHGJO d Y R Y x6OQKfR nNS E�OQRgG�Rgi�RPKNO)M S iH\LZ lJ+ _��U� SLU�YLlJl RgZHK�E S E�x * M S�Y d n{Y O�R)I�G d K S�nfl GJkHO S E»RgZ�K
� K *�Y RqRPZ Y RqRPG j KL� YLnNnfS M d GJEH\yR S RgZHK�ÇÌ\LiHMPK�KfOQRgG j�Y RgK d *�+ | Srj k Y o | YLjy* MQG d \rK � KfOPK Y M n Z
� YL*ÎS M Y R S M + G[E�� S ILK jy* KNM�_a`r`��/ÚÛ��bTÞÕ>

� ZHK�OQK nfS E d O�RgKfk;G[O�R S�UpSrlJl[Sa� RgZHK�MPKfOPi l RgG[E�\�C � � O Y E d d Sa� E l[SrY d RPZHK YLn RPi YLl I�G d K S
OPKfo�iHKNE n KNOf> c j)S EH\ YLlJl RgZHK}I�G d K S C � � Of�qRgZHK j�S O�R�k S kHi l[Y M UpS M j)Y RgO Y MQK � K YLl ��G d K S �
Ù�iHG n � RPG j KL�' t v ~ xg_r� Y E d}c ��� >Îvu¿ n Kfk�R UpS M� t v ~ xg_ � ZHG n Z}GJO Y E S kÎKNE}O�R Y E d Y M d Ú�� Ù ÞÕ�
RgZ�KFMQK j)Y G[E�G[EH\ UpS M j)Y RgO Y MQK�kHM S kHMPGJKfR Y M + > � ZHG[O¨Z Y O Y OQG[\rEHG�Ç n{Y E�R¨G j k YLn R S EÍRPZHK d Sa� E l[SrY d
RgG j K�OQG[E n K5E S"UmY O�R * GJR�x6OQRPMPK YLjêl KÁIrK l k�M S�n KNOQOPGJEH\ nNY E * K Y kHk l G[K d � Y E d RPZHKÓI�G d K S OPKfo�iHKNE n KNO
n{Y E S E lJ+�* K n{Y k�RgiHMQK d Y2U RgKNM U i lJl d K nNS d G[EH\�>X�6E S RgZ�KNM ��S M d Of�VRgZ�K nNY k�RPiHMPKwRgG j KwGJO l G j G�RgK d *�+
RgZ�K d K nNS d GJEH\�OPkÎKNK d S M¨KfILKNE�MQK YLl x�RPG j K d GJOPk l[Ya+ G[E n KfMQR Y G[E UpS M j�Y RPON> � K YLl �8G d K S OQRgMQK YLj G[E�\
UpS M j�Y R�Ú�����Þ kHMQKNOPKfE�RgO Y E Y dHd G�RgG S E YLlÎl KfILK l SLUBn Z YVl[l KfEH\rK�OQG[E n K�GJRgO d G[OPk l¾Y{+ o�i YVl GJR + d Kfk/KfE d O
S E;RPZHKÃEHKÁR ��S M �;nfS E d G�RgG S EHO d iHMPGJEH\�RPZHK d Sa� E lJS�Y d >	s�Kfk/KfE d GJEH\ S E;RPZHKÃOQKfRPRPG[EH\LO SLU RgZ�K
nNS E�RPKNE�RhOPKfMQILKNMN�5ZHK Y I + k YLn � KÁR l[S OQOPKNO S E�RgZHK}EHKfR �zS M �Ñj�Y{+Ñn{Y i�OPK d K l¾Y{+ � U M YVj K d M S kHO
S M nNS MQMPiHk�RPK d U M YLj KfON> W K d KfILK l[S k/K d n{Y k�RPiHMPK}O SLU R ��Y MPK�RgZ Y R)R YL� KNOÃRPZHK d K l¾Y{+ d iHK}R S
k YLn � KfR lJS OPOQKNOyGJE�R S¸YVnNnNS iHE�R * i�R UmY G l O�R S d KÁRgK n R U M YLj K d M S kHO S M nNS MPMPi�k�RgK d U M YLj KNOf> c O



b��

Y MQKNOQi l RN�/RgZ�K'o�i YLl GJR +hSLU RPZHK nNY k�Rgi�MPK d I�G d K S OPKNo�iHKfE n KfO j�Y{+ I Y M + OQG[\rEHG�Ç n{Y E�R lJ+ KÁIrKNE UpS M
RgZ�KyO YLj KÆI�G d K S d Sa� E lJS�Y d K d U M SLj R �zS d GJÂ/KNMQKNE�R lJS�nNY RgG S EHOf>8�6E S M d KNM5R S MQK d i n K�OQR S M Y \LK
MPKfo�iHG[MQK j KNE�RgOf� YVl[l I�G d K S OQKNo�iHKNE n KNO Y MPK�MQKÁx�O YLj k l K d Y RwRPZHMPKfK U M YLj KNO�kÎKNMwOQK nfS E d >¨� S M�K YLn Z
OPKfo�iHKNE n KL� YLl[j�S O�R�G d KNE�RgG n{YLl EHKNGJ\rZ */S MQG[EH\ U M YLj KNO � G�RgZ$kÎK YL� OPG[\LE YLl R S E S GJOPKyM Y RgG SÃl¾Y MQ\rKNM
RgZ Y E �L� d = Y MPKTMPK j)S ILK d � Y E d RgZHKTMQK j)Y G[EHGJEH\ U M YLj KfO Y MPK nfSrj k�MPKNOQOPK d iHOQG[EH\ j�S RgG S E�x
� t v ~ >

c U RPKNM½K l G j GJE Y RPG[EH\�O + E S E +�j)S i�O Ñ Y E d KÁ¿�kHGJMPK d C � � KNE�RgMQG[KfON� � K n{Y k�RPiHMPK¤����� ÙrÙ _ÓI�G d K S
nNl G[kHO � GJRgZTR S R YLl d iHM Y RgG S E SLUuY kHkHM S ¿�G j�Y RPK l�+ _T�L�r�yZ S iHMQON> � ZHK�R S R YLl d G[O � OPk YLn K�MPKfo�iHG[MQK d
UpS MwRgZ�K j�S RgG S E�x]� t v ~ I�G d K S OPKNo�iHKfE n KfO�KÁ¿ n KfK d O8_a�r� ~ G[\ YL*�+ RPKNOf> � ZHKÓR S R YLl^n{Y k�RPiHMPKÓRgG j K
��Y O Y k�kHM S ¿�G j)Y RgK lJ+ Ù � d Y{+ OyiHOQG[EH\ UpS iHM��6E�RgK l�t KfE�RPG[i j x *HY OPK d k/KfMPO S E YLl¨nNSLj kHi�RgKNMQON>��6E
S RPZHKNM �zS M d ON� S E Y ILKNM Y \rKL��GJRuR YL� KNOF_r>���Z S iHMPOwR S"nNY k�RPiHMPK�_ÓZ S iHM SLU I�G d K S > � Z�K *ÎS RQR l KfEHK n �
G[E nNY k�RPiHMPGJEH\�G[OwkHMQG j)Y MPG lJ+ d iHK�R S RgZ�K * i�ÂßKfMPGJEH\ d K l[Y{+ G[E�MQK nfS M d GJEH\�OQRPMPK YVj GJEH\ � K YLl ��G d K S >
� ZHKFOQR Y RgGJOQRgG n O SLU RgZ�K UpS iHM j)S O�R YL* iHE d Y E�RzR + kÎKNO SLU/nNSrlJl K n RgK d I�G d K S OPKfo�i�KNE n KNO Y MQKÓOPZ Sa� E
G[E � YV*Hl K�b�>J_L>¨v�¿ n KNk�R � K YVl ��G d K S I�G d K S OPKfo�i�KNE n KNON� j�S OQR SLU RPZHK S RPZHKNMzOPKNo�iHKfE n KfO Y MPK l KNOQO
RgZ Y E S EHK j GJE�i�RgK lJS EH\H>
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c \rM S i�E d x�RPMPi�RPZ%OPKÁR)GJO nNSrj�j�S E lJ+ iHOQK d Y O Y EÔKÁ¿�kÎKNMPG j KfE�R YLl R S�Srl R S$j K Y OQiHMPKTZ Sa�
� K l[lÎY E Y i�R Srj�Y RgG n MQKfRgMQG[KÁI YVl^YLl \ S MPGJRPZ j nNY E j)Y R n Z�Z�i j)Y E " i d \ j KfE�RPÚÕ������`���ÞD> c \rKNEHKfM YLl
2 s$`$<GA=<$`$IJA=QW@(òtóÑô�@(587:FiMGF[>PF�Y4>:FbM½QW@X9;<Gg1>PEGFiCõA=R;R;AdKe9ì<GgÂEGFbQG7P9w@X>P9wY]@Oh ö?÷�quø½ùú9wû�7:F]IJAd\$9ì<Gg�>PEGFOaUA=7P>|=ü�M�Fb@P9;g=<W58>P9;A=<1ùõ>PEGFLM�F]Cú58QGRì>Nû[l�ùõ9;9ýûp7:F]IJAd\$9;<GgL>PEWFZV�7:@X>�@PF]g�IJF]<?>.A=C6>PEWFJMGA=IL589;<þ<W5=IJFvCõA�7.òtóÑô�@�Ke9ì>PEO5M�9;7PF�Y4>:A=7:`�MGF]a�>:Evg=7:Fb58>PFb7�>:EW58<ZA=<GF.ùý>PAB5�Y]Y[A�QG<?>�CõA�7�IL5=YNEW9ì<GF,58R;9w5=@PFb@Nû4ld58<WM�ùõ9;9ì9ýû�QG<GF�@PYb58aG9;<Ggt5=<$`�ÿPFb@:Y]5=a�F�M��YNEW5=7:5�Y4>PFb7:@bm
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\rM S iHE d xÕRgMQi�RgZ�OQKfR nNS EHOPGJOQRgO SVU/j i l RPG[k l K nfl iHO�RgKNMQO SLU d Y R Y GJRgK j O U M Srj#Y�l¾Y MP\rK d Y R Y OPKfRN>wv YLn Z
nNl iHOQRPKNM SLU RPZHKz\LM S iHE d x�RPMPi�RPZ'OPKÁR nfS E�R Y GJEHO YLl[l RPZHK�G�RgK j OÄG[E�RgZHK d Y R Y OPKÁRXRPZ Y R Y MPK nNS EHOPG d KNMQK d
R S�* KÆMPK l KfI Y E�R8R STY k Y MQRPG n i l¾Y M nNS E n KNk�R *�+¸Y \rM S i�k SLU Z�i j)Y E¸OPi *�" K n RgON>�= + k�MPKNOQKNE�RgGJEH\
K YVn Z d Y R Y GJRPK j G[E�RgZHKÆ\rM S iHE d xÕRgMPi�RgZ}OQKfR Y O Y o�iHKfM + R S�Y E Y i�R Srj)Y RgG n MQKfRPMPG[KÁI YLl O + OQRPK j �
� K nNY E j K Y OPiHMQK�Z Sa�à� K l[l RPZHK�O + OQRPK jØn{Y E Y k�kHM S�YVn Z�Z�i j)Y E " i d \ j KNE�RN>

�6E S i�M�k Y MQRPG n i l¾Y M Y k�k l G n{Y RPG S EÈ�ÓRgZ�K¹\rM S iHE d x�RgMQi�RgZ OPKÁR nfS E�R Y GJEHO nNl iHOQRPKNMPO SLU ZHG[\rZ lJ+
OPG j G l¾Y M/I�G d K S OPKfo�i�KNE n KNO U M Srj RPZHK � K * I�G d K S d Y R Y OPKÁR{>u� d K YLlJlJ+ �2K YVn Zy\rM S iHk'GJEÆRgZ�Kz\rM S iHE d x
RgMQi�RgZ OPKÁR}OQZ S i l d nNY k�RPiHMPK YLl[l8SLU RPZHK$OPG j G l[Y M)ILKNMQOPG S EHO SVU RgZ�K O YLj K$I�G d K S×nNS E�RPKNE�R¸GJE
RgZ�K¸KNE�RgGJMPK d Y R Y OQKfR{> � Y RgZ�KNM�RPZ Y E j)Y E�i YLl[l�+ KÁ¿ YLj G[EHGJEH\;RPZHK¸KNE�RPG[MPK}OPKfR SVUÆj�S MQK�RgZ Y E
_T�r�L��Z S iHMPO SLU I�G d K S � � K Y d S k�R Y�* KfOQR�x6KfÂ S M�R Y k�kHM S�YVn Z�R S)Sr* R Y G[E�OPi n Z Y \rM S iHE d xÕRgMQi�RgZÈ>
� ZHGJO Y k�kHM S�YVn Z�G[OhOQG j G l¾Y M)R S RgZ�K¹k S�SLl G[E�\ j KÁRgZ S d nfSrj�j)S E lJ+ i�OPK d G[E&RgKÀ¿�R�MPKÁRgMQG[KfI YLl
O + O�RgK j OHÚÕ����ÞD> � ZHK *ÌY OQG n G d K Y)SLU k S�Srl G[EH\�G[O8R S ÇÌMQOQR�OQKNE d RgZ�KyO YLj Kyo�iHKfMPG[KfO8R S d GJÂ/KNMPKfE�R
Y i�R Srj)Y RgG n MQKfRgMQG[KÁI YVl O + O�RgK j Of� S RgZ�KNM8RPZ Y E¸RgZ�K S EHK * KfG[EH\�RPKNO�RgK d > � Z�KNEÈ�ßRPZHK'R S k�x6M Y E � K d
MPKfOPi l RgO U M Srj RPZHKNOQK�O + O�RgK j O Y MPKÍk S�Srl K d R S \LKfRgZ�KNM Y E d KÀ¿ YLj GJEHK d *�+ Z�i j�Y E KÁ¿�kÎKNM�RgOÆR S
G d KNE�RgG UÅ+ RPZHK�RgMQi lJ+ MPK l KÁI Y E�R S EHKNOf> � ZHKT\ S�YLl½SLU k S�Srl GJEH\}GJOÆR S MPK d i n KhZ�i j)Y E%KfÂ S MQR *�+
iHOQG[EH\ Y i�R Srj)Y RgG n O + OQRPK j OFR S K l G j GJE Y RPK Y�l¾Y MQ\rK�E�i jy* KNM SLU G[MQMPK l KfI Y E�R�MQKNOPi l RgOf>
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\rM S iHE d xÕRgMQi�RgZ nfl iHO�RgKNMQON> c O d KNO n MQG * K d G[E×?�K n RPG S E×b�>@b�� j KfR Y x d Y R Y RgKfM j O Y MQKTKÁ¿�RgM YLn RPK d
U M SLj RgZ�K}C � � Y dHd MQKNOPO Y E d S RPZHKNM�RgKÀ¿�Rgi YLl GJE UpS M j�Y RPG S E SLU K YLn ZÔI�G d K S > c l[l I�G d K S OPKÀx
o�iHKNE n KNO�GJE}RgZHK d Y R Y OPKfR nfS E�R Y GJEHG[E�\ Y R l K Y OQR S E�K SLU RgZ�K'R S k%_{�r�r� j�S OQR U MPKfo�i�KNE�R l�+ iHOQK d
j KfR Y x d Y R Y RgKfM j O Y MQK j�Y E�i YLl[l�+ KÁ¿ YLj G[EHK d Y E d \rM S iHk/K d G[E�R S�nNl i�OQRgKfMPO SLU OQG j G l¾Y MÓI�G d K S >
| l i�OQRgKfMPO � ZHG n Z Y MPK'OPG[\LEHGJÇ nNY E�R l�+hl¾Y MQ\rKNMFRgZ Y E S RgZHKfMPO Y MQKyMPK j)S ILK d R S k�MPKfILKNE�R * G Y ON> W K
Sr* R Y G[E�K d _a� � nNl iHOQRPKNMPO � Z�G n Z UpS M j RPZHK¸G[E�GJRgG YLl \rM S iHE d xÕRgMQi�RgZ nfl iHO�RgKNMQON> � ZHGJO j KfRgZ S d �
Z Sa� KfIrKfMN� j)Y{+ E S R * K YL*Hl K�R S G d KNE�RgG UÅ+ÍYLlJl RgZHK�I�G d K S'nfl GJkHOwG[EÍRgZHK d Y R Y OQKfR½RgZ Y R Y MQKÓOPG j G l[Y M
R S RPZ S OPK YLl MPK Y d + G[E	RgZHK�\LM S iHE d x�RPMPi�RPZ nfl iHO�RgKfMPON> W K U iHMQRPZHKNM�KÀ¿ YLj GJEHK d RPZ S OPK�I�G d K S OPKÀx
o�iHKNE n KNOÓGJEÃRgZHK d Y R Y OQKfR�RPZ Y R�OQZ Y MPK Y R l K Y OQR S EHK j KfR Y x d Y R Y RPKNM j � GJRPZÃRgZHK8\rM S i�E d x�RPMPi�RPZ
I�G d K S � Y E d Y d�d Y E + OQG j G l[Y M½I�G d K S R S RgZ�K nfS MPMQKNOQk S E d G[EH\ nNl iHOQRPKNMQON>

�6E Y dHd G�RgG S EÆR S8j KÁR Y x d Y R Y � � K Y kHk l�+ I�G[OQi YLl OPG j G l[Y MPG�R + O n ZHK j KqR S KfE l¾Y MQ\rKzRPZHKq\rM S iHE d x
RgMQi�RgZ Y O � K lJl > �6EÔk Y MQRPG n i l¾Y Mf� � KhG d KNE�RgG UÅ+ I�G d K S OQKNo�iHKNE n KNO)G[E�RPZHK d Y R Y OPKfR � G�RgZ nfSrl[S M
d GJOQRgMQG * i�RgG S E%OPG j G l[Y M�R S RgZ S OPK YLl MQK Y d + G[E%RPZHKh\rM S i�E d x�RPMPi�RPZÈ>%��R�Z Y O * KNKNE×OPZ Sº� E×RgZ Y R
nNSLl[S M�G[O S EHK SLU RPZHK j�S O�R'G j k S MQR Y E�R l[Sa� x l KfIrK l I�GJOPi YVl½n iHK�GJE;G d KNE�RgG UÅ+ G[EH\�OPG j G l¾Y M8I�GJOPi YLl
nNS E�RPKNE�R*Ú � ��ÞD> W K * MQG[K�� + d KfO n MPG * K�Z�KNMPK�Z Sa� � KÃKÀ¿�k Y E d RgZHK)\rM S iHE d xÕRgMPi�RgZ � G�RgZ nfSrl[S M
OPG j G l¾Y MQGJR + � * i�R d K U KfM YLl[l RPZHKÆRPK n ZHEHG n{YLl d KÁR Y G l O SLU OPG j G l¾Y MQGJR +)j K Y OPiHMQK j KNE�R�i�E�RPG l ?�K n RgG S E
Ù > � > W K�ÇÌMQOQR nNS E�IrKfMQRÍKÁIrKNM +;U M YLj K SLUÓY I�G d K S GJE�R S	Y}nfSrl[S MÆZHGJOQR S \rM YVj U K Y RPiHMPK�ILK n R S Mf>
� ZHKfEÈ��K YLn Z I�G d K S×nNl G[k&G[E&RgZ�K d Y R Y OQKfR Y E d RgZHK \rM S iHE d xÕRgMPi�RgZ OPKfR�G[OhOQi j)j)Y MQG[ËNK d Y O
YÔ� x j K d S G d SLU OQKfIrKfE U K Y RgiHMQK ILK n R S MQON> c O j KfE�RPG S E�K d G[E | Z Y k�RgKNM _r� � x j K d S G d GJO Y
OPi j)j)Y MPGJË Y RPG S E�RPK n ZHEHGJo�iHK8RgZ Y R j G[EHG j GJËNKfO�RgZHK d G[O�R Y E n K * KfR � KNKfEhRPZHK S MQG[\rGJE YLl I�G d K S�Y E d
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GJRPOyOPi j)j)Y MPGJË Y RPG S E»Ú b����¨b�_rÞD>¹� S M'K YLn Z � x j K d S G d ¹ GJE�RgZHK�\rM S i�E d x�RPMPi�RPZÈ� � K�G d KNE�RPG UÅ+
_a�r� � x j K d S G d O�GJE)RPZHK d Y R Y OQKfRqRPZ Y R Y MPK nNl[S OPKNO�RqR S ¹ G[E�RgKfM j O SLU RPZHK j G[EHG j i j d G[OQR Y E n K
* KfR � KNKNE YLl[l RgZ�KyIrK n R S MQO�G[E¸RgZ�KNG[M nNS MQMPKNOQk S E d G[E�\ � x j K d S G d MPKNk�MPKNOQKNE�R Y RgG S EHON> � ZHKNOQK�_a�L�
I�G d K S'nfl G[k�O Y MQK Y \ Y G[E j�Y E�i YLl[l�+ KÁ¿ YLj G[E�K d R S G d KNE�RgG UÅ+ RgZ S OPK8I�G[OQi YLlJlJ+ OQG j G l¾Y MuR S ¹%> c O Y
MPKfOPi l R{� � K Sr* R Y G[E Y \LM S iHE d x�RPMPi�RPZ�OPKÁR nfS EHOPGJOQRPG[EH\ SLU ��� Ù I�G d K S OPKNo�iHKfE n KfOÓG[E�_a� � nNl i�OQRgKfMPOf>
� ZHKfOPK�\rM S i�E d x�RPMPi�RPZ nNl iHOQRPKNMPO Y E d RgZHKfG[M�OPGJËNKfO Y MPK�OQZ Sa� E¹GJE$�uG[\ri�MPKNO�b�> Ù Y E d b�>���>yv YLn Z
nNl iHOQRPKNM5G[OÓMPKfkHMPKfOPKNE�RPK d *�+¸Y I�G d K S�U M YLj K�M Y E d Srj�lJ+ OQK l K n RPK d U M SLj:S EHK SLU RgZ�K'OPKfo�iHKNE n KNO
� GJRPZHG[EÆRgZHK nfl iHO�RgKfMN> � ZHK nNl i�OQRgKfMwOPGJËNKqM Y EH\rKfO U M Srj bFR S bL��� � G�RgZ Y IrKfM Y \LK�OPG[ËfKqKNo�i YVl R S ��>J_r>
� S M YLl[lwS i�M'MPKÁRgMQG[KfI YLl KÀ¿�kÎKNMQG j KNE�RgOf�uRgZ�KNOPK)\rM S iHE d xÕRgMPi�RgZ nfl iHO�RgKNMQO'OQKNMQILK Y O"RgZHK *ÌY OPGJO UpS M
nNSLj k Y MPG[O S E Y \ Y G[EHO�RuRPZ S OPK�OPG j G l[Y M I�G d K S OPKNo�iHKfE n KfOzG d KNE�RPGJÇÌK d *�+ RgZ�K Y i�R Srj�Y RgG n MPKÁRgMQG[KfI YLl
YLl \ S MPG�RgZ j ON>
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RgZ�Ky� d K YVl ��G d K S ?�G j G l¾Y MPGJR + Am����?H]Á�/iHOPK d GJE}RgZHGJO n Z Y k�RgKfM�R S \ Y i�\rKÆRPZHK'I�G[OQi YLl OQG j G l[Y MPG�R +
* KfR � KNKNETR �zS I�G d K S OPKfo�i�KNE n KNON> c O � K�KÀ¿�k l¾Y GJE�G[E�RgZHK8OPK n RgG S EÈ��RPZHG[O½OPG j G l¾Y MQGJR +'j K Y OPiHMQK8GJO
nNSLj k l KÁ¿'R S"nNSrj kHi�RPK�KÁ¿ YLn R lJ+ � Y E d MQKNo�iHGJMPKNO Y OPGJ\rEHGJÇ n{Y E�R¨E�i jy* KNM SLU IrK n R S MPOzR S MPKNk�MPKNOQKNE�R
K YVn Z�I�G d K S > � S MPK d i n K�RgZ�K nfSrj kHi�R Y RgG S E YLlÈnfSrj k l KÁ¿�G�R +TY E d RgZ�KÆMQKNkHMQKNOPKfE�R Y RPG S E�OPGJËNKL� � K
kHM S k S OPK Y E YLl RPKNMQE Y RgG�IrK UpS M j SVU I�G d K S OPG j G l¾Y MQGJR +�n{YLlJl K d RgZHK�� S M S E S Gw��G d K S ?�G j G l¾Y MPGJR +
Ap�5��?H]�G[E�?�K n RPG S E Ù >@b�> � Z�G[OFk Y MQRPG n i l¾Y M UpS M j:SLU OPG j G l¾Y MQGJR +�l K Y d O d GJMPK n R l�+ R S)Y E�KfÊ n GJKNE�R
RgK n ZHEHGJo�i�K UpS MuMPKNk�MPKNOQKNE�R Y RgG S E Y E d KfOQRgG j�Y RgG S E n{YLlJl K d RgZHK���G¾?�G[\ j KÁRgZ S d � d KfO n MQG * K d G[E d KÀx
R Y G l G[E}?�K n RgG S E Ù > Ù >Ó?�K n RgG S EHO Ù >���RgZHM S iH\rZ Ù >�� Y E YLlJ+ ËNK�RgZ�KÆO n KNE Y MPG S O � Z�KNMPKÆ����? nNY EHE S R
* K�MPK l G YV*HlJ+ KfOQRPG j)Y RgK d *�+ÃS iHMzkHM S k S OQK d YLl \ S MPG�RgZ j � Y E d kHM S k S OQK Y E�i jy* KNM SLU Z�KNiHMQG[OQRPG n O
R S MPK n RPG UÅ+ RPZHKÆk�M Sr*Hl K j ON>�v�¿�kÎKNMQG j KNE�R YLl MQKNOQi l RPO Y MQK�kHMPKfOPKNE�RPK d G[E}?�K n RgG S E Ù > � > W KÆOQi j x
j)Y MPGJËNK8RPZHG[O n Z Y k�RgKfMFGJE�?�K n RgG S E Ù >���> � Z�K"k�M S�SLU OqR S�YLlJl kHM S k S OPGJRPG S E�OqG[EÃRPZHG[O n Z Y k�RgKfM nNY E
* K UpS iHE d G[E c k�k/KfE d G�¿ Ù > c >
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c O j KNE�RgG S EHK d GJE | Z Y k�RPKNM�_r� � K Y MPK8G[E�RgKfMPKNO�RgK d GJETiHOPGJEH\ Y I�G d K S OQG j G l¾Y MPGJR +Íj K Y OPiHMQK
RgZ Y R�G[O *ÌY OQK d S E×RPZHK�kÎKNM n KfE�R Y \rK SLU I�GJOPi YLlJlJ+ OPG j G l[Y M U M YLj KNO * KfR � KNKNE�R �zS OQKNo�iHKfE n KfON>
c E Y G�IrK �qY{+ R S�nfSrj k�i�RgKÍOPi n Z Yhj K Y OPiHMQKÍG[O�R S ÇÌMQOQR�ÇÌE d RgZHK�R S R YLl E�i jy* KNM SLU½U M YVj KfO
U M SLj K YVn Z¹I�G d K S OPKNo�iHKfE n K�RgZ Y RÆZ Y ILK Y R l K Y OQR S EHK�I�G[OQi YLlJlJ+ OPG j G l[Y M U M YLj K�G[E	RgZ�K S RgZHKfM
OPKfo�iHKNE n KL> � Z�KNEÈ� nfSrj k�i�RgK'RPZHK�M Y RgG S�SLU RgZHGJO�E�i jy* KNM � G�RgZ}RPZHK S IrKNM YLl[l R S R YLl E�i j'* KfM SLU
U M YVj KfO Y OFRPZHK�ÇÌE YLl OQG j G l[Y MPG�R + I YVl iHKV> W K n{YLlJl RgZ�G[O j K Y OPi�MPK�RgZHK"� Y$³ ´ ILK��8G d K S ?�G j G l¾Y MPGJR +
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i B�DFY`DH×�¬�×,U�DF[^L�ImDCVMIQB�DH@XG�Y�U�J]['G�cdJ]I
haLONeGvVTDFI]Ì�L�YMJ][�L�b�YH@XG�VTDMI]B�DW[�b�EH�FDFYHLONSR�DC@FImL�Y`V�J][�G
\�J]R�DF[ÃRTJ�U�DCL�_

� U KfIrKfM + ILK n R S MÓG[EÃI�G d K S ¹ÖZ Y O Y OPG j G l¾Y MwILK n R S MÓG[EÃº Y E d I�G n K�IrKfMPO Y �ÌE�I�O2AÅ¹Ã¹dº��C§ ]�·�_r>
� U ¹ Y E d ºêOQZ Y MPK"E S OPG j G l¾Y M¨IrK n R S MPO Y R YLl[l ��E�I�O2A¼¹Z¹dº1�`§ ]�· ��>

C5E UpS MQRgi�E Y RgK lJ+ ���Ó��? d S KNO½E S R YLlJ��Y{+ O½MQK��ÌK n R S iHM¨G[E�RPiHGJRPG S E SLU I�G d K S OQG j G l[Y MPG�R + >, S O�R
MPK YLl x l G U K�I�G d K S OPKfo�i�KNE n KNO n{Y E * K"RgK j k S M YLlJlJ+ OPKNk Y M Y RPK d GJE�R S I�G d K S OQZ S RPON� � G�RgZHGJE � Z�G n Z
U M YVj KfO Y MPK�I�G[OQi YLl[l�+ OQG j G l[Y MN> c j�S EH\ YLl[l k S OQOPG *Hl K�ILKNMPOQG S E�O SLU RgZ�K"O YLj K�I�G d K S ��RgZHK"E�i j x
* KNM SVUwU M YLj KNO5G[E�RPZHKyO YLj K"OPZ S R n{Y E * K'o�i�GJRgK d GJÂ/KNMQKNE�R{>8� S M5GJEHOQR Y E n KL� d G�ÂßKfMPKfE�R nNS d G[E�\
O n Z�K j KNO j�S d G UÅ+ RgZHK U M YLj K�M Y RPKNO UpS M d GJÂ/KNMQKNE�R�k l¾Y{+�*ÌYLn ��n{Y k YL* G l GJRPG[KfON� Y E d I�G d K S OQi j�j�Y x
MPGJË Y RPG S E YLl \ S MPG�RgZ j OÄiHOPK Y OQG[EH\ l K � K +�U M YLj KqR S MPKfkHMPKfOPKfE�R Y E'KNE�RgGJMPKqOQZ S R{> c Ow�Ó��?'G[O *ÌY OQK d
O SLl K l�+�S E U M YLj K nfS iHE�RgOf� GJRgO5I YVl iHKyGJO8ZHGJ\rZ l�+ OQKNEHOQGJRPGJIrKyR S RgZHKfOPK � G[E d O SLU½j�Y EHG[kHi l¾Y RPG S EHOf>
� S G lJl iHO�RgM Y RgKyRPZHG[O�kHM Sr*Hl K j � GJRPZ Y k Y RgZ Srl[S \LG n{YVl KÁ¿ YLj k l KV� nfS EHOQG d KfMÆRgZ�K�R �zS OPKfo�iHKNE n KNO
OPZ Sº� E�G[E��uGJ\riHMPK Ù >J_L> W K�MPKfkHMPKfOPKfE�R5RgZHK U K Y RgiHMQK�IrK n R S MÓOQk YLn K Y O Y bºx�s¼OQo�i Y MPKV> | M S OPOQKNO
Y E dÔd S RgOÍG[E�RPZHKTÇÌ\riHMQK�OQG[\rE�G UÅ+ U M YLj KNO U M Srj R �zS d GJÂ/KNMQKNE�RÍI�G d K S OQKNo�iHKNE n KNO�¹ Y E d º
MPKfOPkÎK n RgGJILK l�+ >B¹ Z Y OqR ��SÍU M YVj KfOqRgZ Y R Y MQK�IrKfM +TUmY M Y k Y MQRN� � ZHG l K YLlJl RgZHK U M YLj KfO�G[E×º Y MQK
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nNl iHOQRPKNMQK d Y M S iHE d S EHK SLU RPZHK U M YLj KNO"G[E ¹%> � ZHG[O j)Ya+ Z Y kHkÎKNEÈ� UpS MÆKÀ¿ YLj k l KL� � ZHKfE ¹
G[O YT� K + x U M YVj KÍOPKfo�iHKNE n K SLUqY I�G d K Sh� GJRPZ R �zS d G[OQRPG[E n R"OPZ S RPON� Y E d º:MPKfR Y G[E�O Y E¹KfE�RPG[MQK
OPZ S R SLU RPZHG[O½I�G d K S > c OQOPi j K YLlJl KfG[\rZ�R U M YLj KNOzG[EÀº Y MPK � G�RgZHGJE�§ SVU RgZ Y R�k Y M�RgG n i l¾Y M U M YLj K
G[E ¹%>Tv�ILKNE;RPZ S iH\rZ¹GJR�GJOÆGJE�RPiHGJRPGJILKyR S O Y{+ RgZ Y R"RgZ�K�R �zS OQKNo�iHKNE n KNO�Z Y ILK��L��� S ILKNM l¾Y kÈ�
RgZ�K j K Y OPi�MPK d �Ó��? * KfR � KNKNE×¹ Y E d º#G[O�`r���T>w��RqG[O�k S OQOPG *�l K5R S MPK n RgG UÅ+ RPZHK�kHM Sr*Hl K j *�+
iHOQG[EH\�OPZ S RgO Y O"RPZHK U i�E d YLj KNE�R YVl iHEHGJR UpS M�OQG j G l¾Y MPGJR +�j K Y OQiHMPK j KfE�RN>h?�GJE n K � K j�S d K l¨Y
I�G d K S�Y O Y OPKÁR Y E d GJ\rE S MQK YLl[l RgK j k S M YLlßS M d KfMPGJEH\H� � KÆGJEHOQRPK Y d \rM S iHk YVl[l I�G[OQi YLlJlJ+ OPG j G l[Y M
IrK n R S MPOFG[E Y I�G d K S R S \rKfRPZHKNM�GJE�R S E S E�x�G[E�RgKfMPOQK n RPG[EH\ÍiHE�GJRgO nNYLl[l K d nNl iHOQRPKNMQON>

�uG[\ri�MPK Ù >�_r����ijL�RTJ�U�DCL�VTDX�(b�DF[^@CDCVPi�J]I]B�����? DX�(b|G�c�IOL���_]��_

c nNl iHOQRPKNMqOQZ S i l d G d K YLlJlJ+ÍnNS E�R Y G[E S E lJ+ OQG j G l¾Y M¨ILK n R S MQON� Y E d E SyS RPZHKNM�ILK n R S MQO�OPG j G l[Y M
R S RgZHK�IrK n R S MPO�GJE YÍnNl iHOQRPKNM5OPZ S i l d * K UpS iHE d G[EhRgZHK"MPKfOQR SVU RgZHK�I�G d K S >¥ Y RgZHK j�Y RPG nNYLl[l�+ �
� K nNY E¹KÀ¿�kHMPKfOPOÆRPZHKNOQK�R �zS k�M S kÎKNM�RgG[KfO Y O UpSrl[lJSº� Of� UpS M YLlJl k Y GJMPO SLU IrK n R S MPOMÊ�Î Y E d Ê�^yGJE
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¹%��ÀÎA]Ê�Î¨¹XÊ�^f]_� §�G UzY E d S E lJ+ G U Ê�Î Y E d Ê�^ * K l[S EH\�R S RPZHK�O YVj K nfl iHO�RgKfMN>ÆC5E UpS M�RgiHE Y RgK lJ+ �
OPi n Z Y�nNl i�OQRgKfMPGJEH\¸OQRPMPi n RgiHMQK j)Ya+ E S R'KÁ¿�G[O�R UpS M Y E Y M * GJRPM Y M + I�G d K S ¹%>$?�kÎK n GJÇ nNYLl[l�+ �uG U
ÀÎAQÊ�ÎK¹XÊ�^N]`�¾§ Y E d ÀÎAQÊ�^T¹XÊbaa]c�Ý§N��RgZHKfMPK�GJO�E S \ri Y M Y E�RgKNKFRgZ Y RáÀÎAQÊ�Îm¹�Êba{]c�Ý§N>w� U ÀÎAQÊ�Î¨¹XÊbaa]`	
§N�HRPZHKNMQK"GJO�E S�nNS EHOQG[O�RgKNE�R ��Ya+ R S \LM S iHk YLlJl RPZHK�RgZHMQKNK�IrK n R S MQO5GJE�R SÍnNl iHOQRPKNMPOf>

�6E S M d KNM�R S Z Y IrK Y \rKfEHKNM YLl¨U M YLj K �zS M ��UpS M"I�G d K S OPG j G l¾Y MQGJR + � � K Y d S k�R Y MPK l[Y RgG�IrK lJ+
MPK l¾Y ¿�K d nNl iHOQRPKNMQG[EH\ÆOQRgMQi n RPiHMPK *�+)S E lJ+ MQKNo�iHGJMPG[E�\"RPZHK UpS M �qY M d nfS E d G�RgG S EÈ��GÕ> KL>¦À/A]Ê�Î¨¹XÊ�^f]`�¾§
G j k l G[KNOÈRPZ Y R;Ê�Î Y E d Ê�^ Y MQK�GJEÆRgZ�KqO YLj K nNl i�OQRgKfMN> c nNl iHOQRPKNM�GJOXOQG j k lJ+�S EHK SLU RgZHK nNS EHE�K n RPK d
nNSLj k S EHKfE�RPO�ÚÛ����� Y kHkÎKNE d G�¿;=#Þ SLUÓY \rM Y k�Z;G[E � ZHG n Z;K YLn Z�E S d K)MPKfkHMPKfOPKNE�RPO Y ILK n R S MyGJE
RgZ�K'I�G d K S � Y E d KÁIrKfM + k Y G[M SVU ILK n R S MQO � GJRgZ�G[Eª§ SLU K YLn Z S RgZHKfM�G[O nNS EHE�K n RPK d *�+	Y E	K d \rKV>
W K d KNE S RgKyRgZ�K nNSrlJl K n RgG S E SVU�YVl[lBnNl i�OQRgKfMPO�GJE¸I�G d K S ¹ Y O�Úk¹ZÞr¾Q>"��R�GJO8k S OPOQG *Hl K UpS M�OQi n Z Y
d KÁÇÌEHGJRPG S EÆR S kHM S d i n K n Z Y GJE�x l G � K nNl iHOQRPKNMPO � Z�KNMPK S EHK�KNE d SLU/Y�nfl iHO�RgKNMwGJOuIrKfM +yUmY M U M SLj RgZ�K
S RPZHKNM�KfE d >Æ� S E�KfRgZ�K l KfOPOf� \rGJILKNE Y E Y k�kHM S k�MPG Y RgK U K Y Rgi�MPK'ILK n R S M Y E d Y MQK Y O S E YL*�lJ+ O j)YLl[l
§N� j)S OQR nNl iHOQRPKNMQO UpS i�E d GJE)MQK YLl I�G d K S OPKfo�i�KNE n KNO Y MQK nfSrj k YLn RN��GÕ> KL> YVl[l ILK n R S MPOzG[E Y"nfl iHO�RgKfM
Y MQK�OPG j G l[Y MÓR S K YLn Z S RPZHKNMf> W K nNYLl[lwYTnfl iHO�RgKNMP§�x nNSLj k YVn R�G UzYLlJl G�RgO�IrK n R S MPO Y MQK � G�RgZHGJEu§
U M SLj K YLn Z S RgZHKfMN> � ZHK nfl iHO�RgKfMPG[E�\�O�RgMPi n Rgi�MPK SVU�Y I�G d K S�n{Y E * K nfSrj k�i�RgK d *�+ Y OQG j k l K
ZHGJKNM Y M n ZHG n{YLlÈnfl iHO�RgKfMPG[E�\ YVl \ S MQGJRPZ j n{YLlJl K d RPZHK�OPG[E�\ l KÀx l GJE ��YLl \ S MPG�RgZ j ÚÛ� � ÞD>

� S d KÁÇÌEHK Y OQG j G l[Y MPG�R +5j K Y OPiHMQK *HY OPK d S E�RgZ�K¨I�GJOPi YLlJlJ+ OPG j G l[Y MÎk S M�RgG S E�OPZ Y MPK d * KÁR � KfKNE
R �zS I�G d K S OQKNo�iHKNE n KNO_¹ Y E d º�� � K nfS EHOQG d KfMuRgZHK nfl iHO�RgKfMPK d iHE�G S EaÚ ¹ Á(ºPÞr¾Q>�� U/Y8nNl iHOQRPKNMwGJE
Ú ¹ ÁÀºMÞ¿¾ nNS E�R Y G[EHOzIrK n R S MQO U M Srj */S RgZTOPKfo�iHKNE n KNOf�ÎRPZHKNOQK�IrK n R S MQO Y MPK l G � K lJ+ R S�* K8I�G[OQi YLlJlJ+
OPG j G l¾Y MÄR S K YLn Z S RPZHKNMf> � Z�iHOf� � K nNYLl[l OPi n Z Y�nfl iHO�RgKfM Y ?�G j G l¾Y M | l iHOQRPKNM Y E d nNS E�OPG d KNMwGJR Y O
k Y M�R SVU RgZHKFI�GJOPi YVl[lJ+ OPG j G l[Y M�k S MQRPG S Eß> � ZHK�M Y RgG SÆ* KfR � KNKfETRgZHK5E�i jy* KfM SLU OPG j G l[Y M nfl iHO�RgKNMQO
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Y E d RgZ�KÍR S R YVl E�i jy* KNM SLU�nfl iHO�RgKfMPO"G[E Úk¹ Á ºMÞ¿¾ UpS M j O Y MPK Y O S E YL*Hl K�OQG j G l[Y MPG�R +�j K Y OPiHMQK
* KfR � KNKNE½¹ Y E d º�> W K nNYLl[l RPZHG[O j K Y OPiHMQK�RPZHK�� d K YVl ��G d K S ?�G j G l[Y MPG�R + Am����?H]Á�
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GJI�OaAÅ¹Ã¹dº��C§ ] Y· A f E1i »�j I�kml _Ff:hG» ¬�_Ff:h I
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� ZHK j)Y GJE�RPZHK j K SVU RgZHGJO n Z Y k�RgKfM�G[O¨R S d KfILK l[S kÃKfÊ n GJKNE�R YVl \ S MQGJRPZ j O�R S KNO�RgG j�Y RPK�RgZHK5����?
* KfR � KNKNE Y k Y GJM SLU I�G d K S OQKNo�iHKfE n KfON> c OPG j k l K�kHG n R S MPG YVl KÁ¿ YLj k l KV�^OPZ Sa� E¸GJE}�uGJ\riHMQK Ù > b��
d K j)S E�OQRgM Y RgKfO�RPZHKhiHOPK SLU ����?/>w�¨K n R S MPO nNl[S OPKNM�RPZ Y E § Y MQK nNS EHE�K n RPK d *�+ d S RPRPK d l G[EHKfON>
� ZHKfMPK Y MPK YLl R S \LKfRgZ�KNM8RPZHMPKfK nfl iHO�RgKfMPO�G[E¸RPZHK nNl i�OQRgKfMPK d iHE�G S EÈ� Y E d S E lJ+}S EHK nfl iHO�RgKNM�Z Y O
IrK n R S MPO U M SrjÏ*/S RgZ�OPKNo�iHKfE n KfON> � ZHKÆ����? j K Y OPiHMQK"GJOqRgZ�iHO"_Gê Ù >

��R'GJO nNSrj k l KÀ¿¸R S kHMQK n G[OPK lJ+$nfSrj k�i�RgKÍ����?Î> � Z�K nNl iHOQRPKNMQG[EH\hiHOQK d GJE ����? d Kfk/KfE d O S E
RgZ�K d G[O�R Y E n KNO * KÁR � KfKNE�IrK n R S MPO U M SLj RPZHK�R �zS OPKfo�iHKNE n KNOf> � ZHGJO�G j k l G[KfOÍRPZ Y R UpS M�R �zS
I�G d K S OPKfo�i�KNE n KNO � G�RgZÀ�ÄIrK n R S MPOÓK YLn Zß� S EHK�EHKfK d O�R S ÇÌMPO�R nNSrj kHi�RPK�RgZHK d G[O�R Y E n K * KÁR � KfKNE
� Ó k Y G[MPO SLU IrK n R S MQO * K UpS MQKÍMPiHEHE�G[EH\�RgZHK nNl iHOQRPKNMPGJEH\ YLl \ S MPGJRPZ jèY E d nfSrj kHi�RgGJEH\TRgZHK�����?Î>
�6E Y dHd G�RgG S EÈ�uRPZHK nNSrj kHi�R Y RgG S E�MPKfo�iHG[MQKNOyRgZ�KTKNE�RgGJMPKÃI�G d K S R S	* KTOQR S MPK d > � ZHK nNSLj k l KÁ¿
nNSLj kHi�R Y RPG S E Y E d l¾Y MQ\rK½OQR S M Y \rK�MPKNo�iHGJMPK j KfE�RPO Y MPK nNl K Y M l�+ iHE d KfOPG[M YL*Hl K UpS M l[Y MP\rK d Y R YL*ÌY OQK
Y kHk l G nNY RgG S EHOf> c O¨RPZHKFKÁ¿ YLn R½OQG j G l¾Y MPGJR + I YLl iHK�G[O SLU RPKNE�E S R¨MPKfo�iHG[MQK d GJE j�Y E +ÍY kHk l G n{Y RPG S E�ON�
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O YVj k l G[EH\�RgK n Z�EHG[o�iHKfO nNY E * KTiHOQK d R S KNO�RgG j)Y RPK�RgZHKTRPMPiHKh����?Î> | S EHOQG d KfMÍRPZHK UpSrl[lJSa� G[EH\
OPG j k l K'O YLj k l GJEH\�O n ZHK j KL� l KfR8K YLn Z	I�G d K S OPKfo�i�KNE n K)GJE¸RgZHK d Y R YL*HY OPK * KyMPKfkHMPKfOPKfE�RPK d *�+
¶ M Y E d SLj)l�+ OQK l K n RPK d ILK n R S MQON> W K¨KNO�RgG j)Y RPK�RgZHK¨����? * KfR � KNKNEÆR ��S OPKfo�i�KNE n KNO *�+�nfS iHE�RgGJEH\
RgZ�K�E�i j'* KfM SLU OQG j G l[Y M5k Y G[MQO SLU ILK n R S MQO#npo * KfR � KNKfE;RgZHKfG[M�MQKNOPkÎK n RgG�IrKÍOPKÁRgO SLU O YLj k l K d
IrK n R S MPOf> c O l[S E�\ Y O8RPZHK d KfOPG[MQK d l KÁIrK luSLU kHMQK n GJOPG S E¸G[O5O Y RPG[O�ÇÌK d �^¶²OQZ S i l d * K n Z S OPKfE Y O
O j)YLlJlXY O8k S OPOQG *Hl K"R STYLn ZHGJKfIrK l[Sa�¼nNSLj k l KÁ¿�GJR + >8� S EHKÁRgZHK l KNOQON�ÈKÁIrKfE	G[E�RPZHK nNY OPK � ZHKNE	RgZ�K
����?¸GJO Y O�ZHGJ\rZ Y O S EHKL� � K�OPZ Sa� G[E¸RgZ�K UpSrl[lJSa� G[EH\)kHM S k S OQGJRgG S E�RPZ Y R � K�EHKNK d YÃl¾Y MQ\rK�¶
R S ÇÌE d KÁIrKNE S EHK�k Y GJM SLU OPG j G l[Y M¨IrK n R S MQO YVj)S E�\ÍRPZHK�O YLj k l K d IrK n R S MPON>
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N)L�Y�DFR�DFYFhMR�DC@FIOL�Y!Ê³J][�¹�ÌDºÍB|G�VPD��qG�@FI�cdhHL�[^D�R�DC@FIOL�Y!Ë*VFJ]EeJ]cyG�Y¥ImL�J]I]Ì J�_�D(_#ÀÎAQÊ�¹`Ë�]`�Ý§T_�ôZD
G�c�VTLwG�VCVFb1E�D!I]B�D�V(G�E�D'N)L�Y¥DFR�DFY�hgR�DC@FImL�Y!J][^º�_S±¦cnDXG�Y�cdhTÌHG�I�OaA¼¹Z¹dº1�`§ ]�·#_q_W�AB�D¥D��ro�DC@FI¨G�I�JKL�[
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d�irT±ï � ]�_�d�irT�acX5d�Xce/X7NfT<U?]�d�i iy�d�d��©¥ î
� ºOï �cÀ ½ ºOò�ª»·mõ�{

\^]�d�_ajlh[_^o �r�4x _a`cj�g u'� yvj�hck � fnjlqc}ikaj4m u {?}cdabr]cz � ] � {�_t`cjOktg4]¦4�br]cz �4x3î�� mKopjO_t}ika][_t`ijdabrzv]-g3_a}ckaj¢d�bew2b � g4kab�_^{�daj�g3kaf�`´hck �vu�� jlwÁbe]�_ � òÂdabrw|b � g4k�br_^{�dajlg4kaf�`´hck �vu�� jnw|d«br]�_t`cj�w2jn_akabefdahcg4flj?¥&ù�º/��¥x8»ªaª��PÃ�`cbed¢d�_tjnhLbrd�f � w|hc}�_�g3_ab � ]-g �M� {�be]�_tjn]cdab�yvj�qc}cj�_ � _t`cj � g4kazvj|dabrÄlj �4x _t`ijq-g3_tg u g4d�j�g3]cqF_a`cj�f � w2h � j��ib�_^{ �4x `cbezv`,	^qcbrw|jn]cdab � ]-g � w|j~_tkabrfsf � w2hc}i_tg3_tb � ]��¡Ã�`cj�k�jlda} � _ �4x_t`ibed¢d�_ajlhLbed�gPdaj~_ �4x d�bezv]cg3_t}ck�jld x k � wÅ_a`cj�q-g3_�g u g4daj�o$`ibef�`Lda`-g4k�j�g3_ � jlg4d�_ � ]ij�dabew2b � g4kdabrzv]-g3_a}ckaj�y4jlf~_ � k$o$br_a`�_a`cjs��}ijlk�{4� � _tjlh�_t`ck�jlj �4x � k � fljlqi}ckaj Æc� � �r§s_t`ijl]�daj�g3kaf�`cjnd�_t`ibed�daj~_
xU� kMg �M� _a` � d�j o$b�_t`sw � kajK_a`-g4]øõ´8�òAd�bew2b � g4k�d�bezv]cg3_t}ck�jKyvjnfn_ � kadn��Ã�`cbedMd�_tjnh�brd�d�_aktg4brzv`�_ xU� k�o7g4k�qg4d
_a`cjlk�jsg4kaj�] � w2jn_tk�bef�f � w2hc}i_tg3_tb � ]cd
br]�y �%� yvjlq�m-g4]cq�_a`cj�daj~_ �4x dabrzv]-g3_a}ckajnd7_t`-g�_7da}ik�y�bry4jld



¹ Æ
_t`ij�d�jlf � ]cq�d�_tjnh¤brd�_^{�hibef�g �M� {?daw|g �[� � 0 d2g�k�jld�} � _lm¡_a`cbed¢f�`-g3hi_tjnk�o$b �M�¡xU� fn}cd � ]Tj¤º2flbrjl]�_
g � z � kab�_t`cw2d _ � bew2h � jnw|jn]�_7_t`cj«d�jlf � ]cq�d�_tjnh �4x _t`ij«hck � fljnqc}ckaj3mco$`cbef�`�bed�d�bew2b � g4kab�_^{�daj�g3kaf�`
� ]�w|j~_tk�bef�q-g�_�gi� Á ] � jld�d$dah�jlflb�£-jlq � _t`ijlk�o$brdaj3mco
j xU�%�M�[� oÇ_a`cjsf � ]�y4jl]�_tb � ]�br] � jlfn_ab � ]�¦i� ® �È¦
u {�g4d�da}cw2be]czöõF_ �2u j � �É¨�g3]cqFhcg4ktg4w2jn_ajlk�beÄlbr]cz � }ik�g � z � k�br_a`cw|d u g4d�jlq � ] � { � ] ½ �Ã�`cbedKf�`-g4hi_ajlkIbed � kazvg4]cbeÄnjlq¢g3d xU�%�M�[� o$dl�¬�&j7£-k�d�_Ibr]�_tk � qc}cfnj�g�zvjn]cjlkag ��x kag4w2jno � kp4 f�g �[� jnq
ç Ã ú \ËÊ�\¡be] � jnfn_tb � ]�Æc��§vm � ]�o$`ibef�`�o
j u g3daj � }ck
qcjld�bezv] �4x dabrw|b � g4k�br_^{¢d�j�g4k�f�`�g � z � k�br_a`cw|dn��?j�g � d � qcjld�flkab u j�` � oÌ_ � w|jlg4da}ikaj�_a`cj h�jnk xU� k�wOg4]iflj �4x dah�jlfnbr£-f x g4d�_�dajlg4kaf�`�g � z � k�br_a`cw|dn�Ã�`cj�w|g4be]?d�_ajlh�be] ç Ã ú \ËÊ"\�m�f�g �[� jnq&_t`cj x j�g3_a}ckaj�j���_tktg3fn_tb � ][d�_tjlh�m¡brd�_ � qcjld�bezv]Tg�w|g4hS	
hcbr]cz x k � w<_a`cj�w2jn_akabrf d�h-g4fnj �4xXx j�g3_a}ckajsyvjnfn_ � kad"_ � g¢yvjnk�{ �M� o»	�qcbew2jl]cd�b � ]cg � d�h-g4flj o$`cjlk�jdabrw|b � g4k�br_^{�dajlg4kaf�`�f�g3] u j�f�g4k�kabrjlq � }�_
jQº|fnbejn]�_ � {4�Ò�&j�hik � h � daj�g�] � yvj ��x jlg3_t}ck�j�j���_aktg4f~_tb � ]w|g4hchcbr]cz xU� k�dabrzv]-g3_a}ckaj�qcg3_�g�br] � jnfn_tb � ]cd�Æi� � g4]iq�Æc�É¦���Ã�`cbed�wOg4hihcbe]czFf � ]idabed�_td �4x _^o �d�_ajlhcdn�¡�Kbek�d�_�m�jlg4f�`�`cbrzv`S	^qibew2jl]cd�b � ]-g � dabrzv]-g3_a}ckaj$yvjnfn_ � k
bed¡w|g4hch�jlqObr]�_ � g h-g4k�_tbefn} � g3k xU� kaw
�4x��[� o»	^qcbrw|jn]cdab � ]-g � y4jlfn_ � klm�o$`cbef�`Fo
j�k�j x jnk�_ � g4d�g|hck � ?�jnfn_ab � ]�yvjlf~_ � kn��Ã�`cj�hck � ?�jnfn_ab � ]S	
yvjnfn_ � k$wOg4hihcbe]cz¢brd�qcjld�flk�b u jlq�be]�qcj~_�g4b � be] � jnfn_tb � ]�Æc� � � � jlf � ]cq�m-f � g4d�dabrf�g � hikabe]iflbehcg � f � w�	
h � ]cjl]�_
g4]-g � {�dabed�¥ �pÍ 0 ª¡brdpg3hch � brjlq¢_ � _t`cj"hck � ?�jlf~_tb � ]2y4jlfn_ � kp_ � x }ik�_t`ijlk _tktg3]cd xU� k�w�br_¡be]�_ �g4]�be]iqcj~��yvjlf~_ � k �4x jny4jl] �M� o
jnkIqcbew2jl]idab � ]�m�g4dId�h�jnflbr£cjlq u {�_t`cj$}cd�jlkl� � jlf~_tb � ]2Æi�É¦«hck�jldajn]�_tdj~��h�jlk�bew2jl]�_�g � k�jlda} � _td _ � f � w2h-g4k�j � }ck�d�f�`cjlw2jOo$b�_t` � _t`cjnk�_ajlf�`c]cbr��}cjld�hck � h � d�jlq[br]?_t`ij
� b�_tjnktg3_a}ckaj3�



¹ ¨¼�ÎÐÏ Ñ ípã Ò kÔÓ ÕXÖ×Õúè\ø�ørëIØ�è\À`í �vØ�ëÚÙ�ÛFì Û�nnÜ#ë ÛnÝ�� ÙKÞ�Ü�ë�À`í
ç jn]cjlk�bef ú } � _tbew2jlqib�g
\^]cqij~��be]czim � k ç Ã ú \ËÊ�\�m�bed¯g4]�g4hchck � g4f�` xU� k x g3d�_Xdabew2b � g4kab�_^{"daj�g3kaf�`

� ]Pq-g�_�g�jl]iq � o
jnq´o$b�_t`Pg�w2jn_akabef x }c]cf~_tb � ]�� 1 }ik�qcjld�flk�behi_ab � ] �3x»ç Ã ú \ËÊ�\"`cjnkaj�brd u g4d�jlq
� ]`Ì Ô m�f�`�� ® � � ç b�yvjl]�g���}ijlk�{Fyvjnfn_ � k�ß&g3]cq�g�q-g3_tg u g4d�j¢à �4xIx j�g�_t}ck�j�yvjnfn_ � kadlmMopj¢qcjn£c]cj_t`ij k�jld�} � _abe]cz�daj~_!ø¢¥áß À ½ ª �4x _a`cjsdabrw|b � g4k�br_^{�dajlg4kaf�` � ]�ßPg4d xU�%�[�M� o$dl�

ø�¥áß À ½ ª 
¹ ¥©â ûPà¾����¥áß�º â ª �0½ «0õ ¥áÆc�r§Ðª
1 u y�b � }cd � {vm�opj�f�g4]Of � w2hc}i_aj�ø¢¥ãß À ½ ª u {Og�d�jl��}cjn]�_ab�g � dajlg4kaf�` � ]|_t`cj�q-g3_�g u g4daj"_ � brqcjl]�_ab x {_t` � daj�y4jlf~_ � k�d�_a`-g3_�g4kaj�o$b�_t`cbr] ½ �4x ß��ÔÃ�`cj ç Ã ú \ËÊ�\|g4hchik � g4f�`�m�g4d � }i_ � be]ijlq u j �[� osmg3_�_tjlw2hi_ad _ � gÐy � beq�_t`ij�f � w|h � j~��b�_^{ �4x g d�jl��}cjn]�_ab�g � d�j�g4k�f�` u {�hck � ?�jlfn_abe]czs_t`ij$y4jlf~_ � k�d
be]�_ �g �M� o»	^qibew2jl]cd�b � ]-g � w2jn_akabef«d�h-g4fnj o$`cjnkajsdabrw|b � g4k�br_^{2dajlg4kaf�`�f�g3] u jsh�jnk xU� k�w|jnq�jQº2flbejn]�_ � {��:<;7=�¬ ü�­¯®¬;7ükå¬I�LrI"L���ä�åÔænçFæ
	 {6|~T/NQ]([5_äX
wCTpX5d"PSZ�TzTôÈ d"ZôX,sQd�]�m7_9RVXQ�c�A]�_,[Pè U©i,]�s/iþRVXQ�rN<wCTpX5d"PSZ�T�^5T/sQdxm7Z�N<w�Z�m7R d�irT

R
TQd"Z�]�s
N&��X,s/T�¥�ù�º/��¥½8»ª�ª
dxm�X�^5TQZ��b�Km7U a5]�R
TQ_�NQ]�m7_AX5��R
TQd�Z�]�s�N&��X,s/T�¥&ù�O�º���Oã¥½8¿ªaªq{�é�T
spX5���Jd�irT<^5T/sQd&m7Z/N<]�_Õù�O©d�irT«�»X5_,[,Tk�AT/sQd&m7Z�N\X5_Aa\��Oá¥½8¿ª6d�irT«�»X5_,[,T«êuTQd"Z�]�sq{


 {s¼´m7ZÍTQ^5TQZ��\wCTpX5d"P,Z/T
^5T/sQd&m7Z â ]�_HX�acX5d�Xce/X7NfT�à � s/m7RO�APSd&TYd�irT�s/m7ZQZ�T/N&�rm7_Aa5]�_,[�ZôX5_,[,T
^5T/sQd&m7Z"è�¥ â ª�X5_Aa�NQdxm7Z�T<]�dË]�_�X��SM�ê NQd�Z�PrsQd�P,Z�Tq{

� {Oë»]�^5TQ_�X5_�]�_5�AP,dWoqP'TQZ���wCTpX5d�P,Z�T\^5T/sQd&m7Z7ß � ��Z�NQd�s/m7RO�AP,dxT$è�¥áß�ª � X5_AaVd�irTQ_�P,d�]�� ]��7T<d�irT
�SM�ê NQd�Z�PrsQd�P,Z�T\s/m7RO�AP,dxTpa�]�_nNQdxT&� 
 d&mï�rTQZ�wCm7Z�RÖX~NQ]�R�]��(X5Z�]�d"��NfTpX5Z�s/ikm7_|è�¥áß�ª¤{�æJirT
a5]KNQd�X5_ts/T�d�i,Z�T/N/irm7�(aÍPcNfTpak]�_zd�i,]KN\NQ]�R�]��(X5Z�]�d"�YNfTpX5Z/s/i � U©i,]�s/i�UWT~Z/T�wCTQZ\dxmkX7NøÿÕZQP,_r]�_,[



¹ .
æJi,Z�T/N/irm7�(azX5_Aaua,TQ_tm7dxT�eq� ½ O � a,T&�rTQ_Aa7Nkm7_²eQm7d�i ½ X5_Aa�èY{<é�T�U?]����ËN/irm7U irm7U ½ O
]KN�a,TQdxTQZ�R�]�_tTpa�TôÈ¤�rTQZ�]�R
TQ_rd�X5��� �u]�_²�JT/sQd�]�m7_ îA{ � {væJirTkNfTQdVmxw�wCTpX5d"PSZ�T�^5T/sQdxm7Z�N�d�i�X5d
s/m7Z�Z�T/N&�rm7_Aa�d&mVd�irT<Z�T/NQP,� d�mxw3d�i,]KN3NQ]�R�]��(X5Z�]�d���NfTpX5Z�s/iÍ]KN�spX5���KTpaVd�irTö¥�X5_Aa5]"acX5d&T3�JTQd�¶

Ó ¥ãß À ½ O ª 
¹ ¥©â ûPà¾��� O ¥+è�¥ãß�ª~º�è�¥ â ªaª �0½ O « ¥áÆc� � ª
îA{�É�d©]KN��rmfN/NQ]"eq�KT�d�i�X5d´Nfm7R
T¬wCTpX5d�P,Z�T�^5T/sQd&m7Z�NO]�_ Ó ¥áß À ½ O ª3X5Z�T´w¤X5Z�X5UËX5�Ëw�Z/m7Rìß�{�æFm�s/m7R��

�A�KTQd&T�d�irT~NfTpX5Z�s/i � UWT\NfTpoqPrTQ_rd�]"X5��� ��s/m7RO�AP,dxT�d�irT³w�P,���ÒR
TQd"ZQ]�s»w�PS_tsQd"]�m7_���¥½8¿ª�eQTQd"UWT/TQ_
ßþX5_AakTpX,s/i�mxw<d�irT~^5T/sQd&m7Z�N�]�_ Ó ¥áß À ½ O�ª � X5_AaY]"a,TQ_rd�] w���d�irmfNfT\d�i�X5d�X5Z�T\d"Z�PS� �
U?]�d�i,]�_ ½
mxw7ß�{�é�T\a,TQ_tm7dxT3d�i,]KN<Z�T/NQP,� d�]�_,[VNfTQdÕX7N!ø;Oã¥áß À ½ º ½ O�ª¤¶

ø O ¥áß À ½ º ½ O ª 
¹ ¥©â û Ó ¥ãß À ½ O ª
����¥ãß�º â ª �0½ «0õ ¥áÆc�É¦vª

�?j"flg4]2j�g4d�b � {�j~��_tjn]cqO_a`cj ç Ã ú \ËÊ"\�g4hchik � g4f�`2_ � `-g4]iq � j$dabrw|b � g4k�br_^{sd�j�g4k�f�` � ]2dabrzv]-g3_a}ckajnd
u {�}cd�be]cz � k � fljnqc}ck�j Æi� � ��§«qcbrdafl}idadajnqFbr]�_t`cj u jlz4be]c]cbr]cz �4x _t`ibed7f�`-g3hi_tjnkl� \^]�_t`cj«d�bezv]-g�_t}ck�jf�g3daj4mMopj�qcjl] � _tj¢_t`cj¢flg4]cqcbrq-g3_aj¢dajn_lmM_t`cj¢k�jlda} � _tbr]cz�daj~_ x k � wÁdajl��}cjn]�_tb�g � daj�g3kaf�`�m¯g4]cq�_t`ij
ç Ã ú \ËÊ�\
k�jld�} � _abe]cz�daj~_�g4d Ó³� ¥ î��cÀ ½ O�ª�m�ø � ¥ î��-À ½ ª�m-g4]cqµø;O � ¥ î
�-À ½ º ½ Oíª7k�jldah�jlf~_tb�yvj � {v�

ç Ã ú \ËÊ"\�d �>� yvjnd _a`cj�dabrw|b � g4k�br_^{�dajlg4kaf�`&hck �vu�� jlwÁj~�ig4f~_ � {�b x ø;O � ¥ î��-À ½ º ½ Oíª�bedsbeqijl]�_tbrf�g �_ � ø � ¥ î
�-À ½ ª~� ç Ã ú \ËÊ�\«brdsw � k�j�j¤º2flbrjl]�_�_a`-g4]?dajl��}cjn]�_tb�g � d�j�g4k�f�`[b x _t`cj xU�%�[�M� o$be]cz�_^o �f � ]cqcbr_ab � ]id�` �%� q��
§v�$Ã�`cj¢qibew2jl]cd�b � ] �4x _t`cj�ktg4]cz4j�dah-g3flj¢bed�daw|g �M� ��Ã�`cj¢qibew2jl]cd�b � ]Fqcbek�jlfn_ � {Fg3î�jlf~_td�_t`ijd�h�jnjlq �4x dabrw|b � g4k�br_^{�d�j�g4k�f�` � ]�ktg4]cz4j�yvjnfn_ � kad�be]�_a`cj xU�%�[�M� o$be]iz�_^o � g4dah�jlf~_tdl�I£-k�d�_lm-g
�[� o»	�qcbew2jl]idab � ]-g � w|j~_tk�bef
brdX_^{�hcbrf�g �[� { x g4d�_ajlk�_ � f � w2hc}i_aj
_t`-g3]�_t`cj�`cbrzv`S	�qcbew2jl]cd�b � ]cg �



¹c®
� ]ij À g4]iq&dajnf � ]iq�m�g4d da` � o$]&be]HÌ(¦i§ � m�o
j|f�g4]?j~��h�jlfn_�g�_^{�hcbrf�g � � 0 ú d�_tka}ifn_t}ikaj|_ �qcj � b�yvjlk x g3d�_tjnk½	ï_t`-g4],	^dajn��}cjl]�_tbeg � dajlg4kaf�`�_tbrw|j�b x _a`cjsqcbew2jl]idab � ]�bed u j �M� o²_tjl]��� � 0 _^{�hibef�g � flg4]cqcbrq-g3_tj|daj~_�bed�daw|g �M� jn] � }cz4`�d � _a`-g3_ x j~o x } �M� w2jn_akabef2f � w|hc}�_�g3_ab � ]cdg4k�j«kajn��}ibekajnq�br]�_t`cj � g3d�_$d�_ajlh �4x?ç Ã ú \ËÊ�\��

\^]|_a`cbed¡qcbrdadajnk�_tg3_tb � ]�m�o
j�g4dad�}cw2j"_a`cj�£-k�d�_pf � ]iqcbr_ab � ]2` �%� qcdlm�g4]cq|q � ] � _
qij � y4j�br]�_ � qijn_�g3b � d
�4x _a`cj�qcjndabez4]Tg4]cq�bew2h � jlw2jl]�_�g3_ab � ] �4x g4]�{?h-g4k�_tbefn} � g3k � 0 ú d�_aka}cf~_t}ck�j4mpg4d�b�_�`-g4d u jnjl]j~��_ajl]cd�bryvj � {�d�_t}cqibejlq�j � d�jno$`cjnkaj�Ì � Ô m Ô mi¦ � � �I\^]cd�_aj�g4q�mio
j xU� fl}cd � ]�_t`cj«qijldabrzv] �4x g x j�g�_t}ck�jj~��_aktg4f~_tb � ]�w|g4hchcbr]cz�èR_ � g4f�`ibejny4j�_t`ij�dajnf � ]iqPf � ]cqibr_tb � ]�m�dah�jlfnbr£-flg �M� {vm�w|g54�be]cz�_t`cj�f�g4],	
qcbrq-g3_tj�d�jn_
g4d daw|g �M� g4d h � d�dab u�� j3��ð7g4d�jlq � ]¢_t`cj"qcjn£c]cbr_ab � ]¢br]
ÃI��}-g3_ab � ]F¥,Æi� � ª�m�gsflg4]cqcbrq-g3_ajdaj~_If�g3] u j7w|g4qcj7g4k u b�_tkag4kab � {�d�wOg �M��u {�qcjnflkajlg4dabr]cz«_t`cj
hcka}c]ibe]cz�_a`ckajnda` �>� q ½ Oe�IÊ � ]ijn_t`ij � jndadnm½ O�flg4]c] � _ u j7_ ��� d�wOg �M� m � _t`ijlk�o$brdaj7w � d�_ � kIg �[���3x _a`cj�f � kakajnfn_ k�jn_tk�bej~y4g � dKbr]#ø � ¥ î
�-À ½ ªXwOg�{
u j|j��if � }cqijlq�� 0 d�g�k�jld�} � _lmX_t`ijlkaj|bed g�_aktg4qijQ	 � î u j~_^o
jnjl][_t`ij|f � w|h � j~��b�_^{vmXg4d�w2j�g3da}ck�jlq
u {&_a`cj�dabrÄlj �4x _a`cj�f�g3]cqcbeqcg3_tj�d�jn_lmpg3]cq[_t`cj�g3flfl}iktg4f~{vm¡g4d�w2j�g4d�}ckajnq u {?_t`cj x kag4fn_ab � ] �4x_t`ijOf � kakajnfn_�kaj~_tkabrjny3g � d k�jn_tg4be]cjnq�� � h�jlfnbr£-flg �M� {vm�o
j|qcjn£-]ij|_^o � ��}-g4]�_tb�_tbejndlm©M�s/sQP,ZôX,sQ�Og3]cqÿÕZ�PS_r]�_,[4m _ � ��}-g4]�_tb x {[_t`cbrd¢_tktg3qcjQ	 � îKmpg4]cqL}cd�j�_a`cjlwñ_ � j~y3g � }-g�_tj�_t`cj�h�jlk xU� kaw|g4]cfnjld �4xqcb�î�jnkajl]�_ x j�g�_t}ck�j j���_tktg3fn_tb � ]�wOg3hchcbe]izvdl��Mjn_�ü u j7g"_^{�hibef�g � d�jn_ �3x ��}ijlk�{�dabrzv]-g3_a}ckajndl�ÒM�s/sQP,ZôX,sQ�
bed¯qcj~£-]cjlq�g3dX_t`ij7ktg3_ab �"u j~_^o
jnjl]_t`ij d�beÄnjld �4x _t`cjskajnda} � _tbr]cz�dajn_ad �4u _�g4br]cjlq u { ç Ã ú \ËÊ�\�g3]cq u {�d�jl��}cjn]�_ab�g � d�j�g4k�f�`��

ø� 6 QÏ 13ò   â ¥ ½ º ½ O ª 
¹ ü þMóá¡�ô § ø�O � ¥ î��cÀ ½ º ½ Oíª §ü þMóá¡�ô § ø � ¥ î��cÀ ½ ª § º ¥áÆc�ÈÆ�ª



¹ ¹
o$`cjnkaj § ø § qcjn] � _tjnd«_t`cj¢flg4kaqcbr]-g � br_^{ �4x daj~__ø�� Ã�`cj�qi{�]-g4w2bef�ktg4]cz4j �4x M�s/sQP,ZôX,sQ��bed x k � wÄljnk � _ ��� ]cj3m�o$b�_t` � ]cjsf � kakajndah � ]cqcbr]cz�_ � _t`cjsh�jlk x jnfn_�kaj~_tkabrjny3g � �¡Ã�`ij�f � w|h � j~��b�_^{�bed$w2j�g7	
da}ikajlq u {�ÿÕZ�PS_r]�_,[4m�o$`cbef�`Obed
qijn£-]cjnq�g4d _t`cj�kaj � g3_tb�yvj"qcbrî�jlk�jl]cfnj�be]�_t`ij�]�}cw u jlk�d �4x w2jn_akabeff � w|hc}�_�g3_ab � ]cd u jn_^opjljn] ç Ã ú \ËÊ�\
g4]cq�dajl��}cjn]�_tb�g � d�j�g4k�f�`��� 1 Ï'jÒ��j � ¥ ½ O ª 
¹ § ü § 8 § à § ¨ ü þMóá¡�ô § Ó³� ¥ î
�cÀ ½ O�ª §§ ü § 8 § à § ¥áÆc�¿¨4ª
Ã�`cj«qi{�]-g3w|brf�ktg4]izvj �4x ÿÕZQP,_r]�_,[�bed�g � d �¢u jn_^opjljn]FÄnjlk � g3]cq � ]cj4m�o$br_t` � ]cj«f � k�kajndah � ]cqcbr]cz_ � _a`cj�wOg���brw�}cwÂkajlqi}cfn_ab � ]Tbe]Tf � w|h � j~��b�_^{v�z�?j�f�g4]Tj~��h � g4be]�_a`cj�]�}cw|jnktg3_ � k�g4]cqLqcj�	
] � w2be]cg3_ � k¡be]ÍÃI��}-g3_ab � ]´¥áÆc�É¨vª
g4d xU�%�[�M� o$dl�¯_t`cj«]�}cw u jnk �4x w|j~_tkabrf�f � w|hi}i_�g3_ab � ]id
kajn��}cbek�jlq
u {�_a`cj�dajn��}cjl]�_tbeg � d�j�g4k�f�`´brd�_a`cj�hck � qc}ifn_ �4x _a`cj�]�}cw u jlk �3x ��}ijlkabrjld«g3]cq�_t`cj�dabeÄnj �4x _t`ijq-g3_tg u g4d�j4m¯bï�(j4� § ü § 8 § à § �2� � k ç Ã ú \ËÊ"\�m�opj � ] � {�f � }c]�_ _t`cj�]�}cw u jlk �4x w|j~_tkabrf¢f � w2hc}S	
_�g�_tb � ]cd«h�jnk xU� k�w|jnq � ]´_a`cj|flg4]cqcbrq-g3_aj2d�jn_ad�qcjndaflk�b u jlq?be]´d�_tjnh&Æ �4x � k � fnjlqc}ck�j|Æi�r§v��§vm�bï�(j4�ü þ ó ¡�ô § Ó³� ¥ î��-À ½ O ª § �3�?j�bezv] � kaj _t`cj�f � w2hc}i_�g�_tb � ]-g � _tbew2j �4x d�_tjnh�¦im�b+�Èj3��_t`cj�d�bew2b � g4kab�_^{dajlg4kaf�` � ]F_t`cj�kag4]czvj yvjnfn_ � kadlm�g3d�o
j�g4dad�}cw|j�_t`-g3_�br_�bed�br]cqcjnh�jn]cqcjl]�_ �4x _a`cj�f�` � befnj �4x ½ O �Ã�`cbrd$g4dad�}cw|h�_tb � ]�bed7fnjlk�_tg4be] � {�y3g � brq xU� k7d�jl��}cjl]�_ab�g � d�j�g4k�f�` � ]�kag4]czvj�y4jlf~_ � k�d7	|] � w|g3_�_tjlko$`-g3_|y3g � }cj xU� k ½ O�brd|f�` � dajl]�m$_a`cj�d�jl��}cjl]�_ab�g � dajlg4kaf�`0w�}cd�_Of � w2hc}i_tj�_t`cjFktg4]izvj�w2jn_akabef
u jn_^opjljl]�_a`cj���}cjnk�{�ktg3]czvjsyvjlf~_ � k�g4]cq�g �M� ktg3]czvjsyvjlf~_ � k�d�be]�_t`ij�q-g3_tg u g4d�j4� 1 ]F_a`cj � _t`cjnk`-g4]iq�m�_t`cj�g3dada}iw|hi_ab � ]Pw2bez4`�_�] � _«]ijlfljndadag4kab � {�` �%� q xU� k�g�h-g4k�_abefn} � g4k � 0 ú qcjndabrzv]�� Ã�`cj
be]�_ajlktg3fn_tb � ] u jn_^opjljn] � 0 ú g4]iq � }ckXhck � h � d�jlq x j�g�_t}ck�j7j~��_tkag4fn_ab � ]�wOg4hihcbe]cz"bedKg�_ � hcbef _t`-g�_kajn��}cbek�jld x }ck�_a`cjlk$d�_t}cqi{4�0 �[� j��ih�jlk�bew2jl]�_td�k�jlh � k�_ajlqõbr]�_t`cbrdOh-g3h�jnk�g4kaj u g4dajnq � ]�_t`ij�q-g3_tg4daj~_ �4x dabrzv]-g3_a}ckajndzvjn]cjlkag3_tjnq x k � wE_a`cj Æ . mÈ¦v¦i§so
j u y�brqcj � f � behcd$qcjndaflk�b u jlq�br] � jlfn_ab � ] � � � �»�&j kaj x jlk"_ � _t`cbrd



¹ Ô
_tjnd�_¯q-g3_tg4daj~_Xg4d � \ ç Ä«ð��Ðð7g4d�jlq � ] � }ckMhck�b � k�j~��h�jnkabrw|jn]�_tg � kajnda} � _tdMbr] � jlfn_ab � ] ¦i� ® �È¦imÐo
j }cd�jò O ¹ § � � dajljnq�yvjlf~_ � k�d xU� k
jlg4f�`�dabrzv]-g3_a}ckaj�g4]cq�_a`cj�_ � h´ò ¹ . ktg4]¦43jlq�dabrzv]-g3_a}ckaj"yvjnfn_ � kad
xU� k�f � w2hc}i_tbr]cz&_a`cj�dabrzv]-g3_a}ckaj�dabew2b � g4kab�_^{v�²Ã�`cjPdajnjlq0yvjlf~_ � k�d�g4kaj u g4dajnq � ]²44jn{ x kag4w|jnddtg3w|h � jlq x k � wY_a`cj$y�brqcj � dajn��}ijl]cfnjld�be]�_t`ij�q-g�_�g u g3daj4� ½ Ù }cd�jlq�br]Of � w|hc}�_tbe]izs_a`cj�kag4]¦4�be]iz
x }c]cf~_tb � ]çHO¥x8»ª
be]�ÃI��}-g3_ab � ]&¥+¦i��§Ð¦�ª¡bed�daj~_�_ ��u j � � � �
¼�Î�ö �ø÷IØ�ù�Þ�À$Ý�ÛlØ2úFûr¿2Þ3À$ÝKØ2÷ ì Ü\ø�øPÛ�ú�ü

�Mjn_�ñ u j�_a`cj�daj~_ �3x dajnjlq´yvjlf~_ � k�d�z4bryvjn] u { ¥ ó1ô�ºÐó ¸ ºJõFõFõlº\óFö�«��#�Mjn_sß � g4]cq â � u j¢_t`ijdabrzv]-g3_a}ckaj�y4jlf~_ � k�d�br]´d�bezv]cg3_t}ck�jld î�� g4]iq ï � _a`-g3_sf � kakajndah � ]cq�_ � _t`cj�dag4w|j¢d�jljnq?yvjnfn_ � kó�ûÔñ7� Í � ]idabeqijlk�_t`cj xU�%�[�M� o$be]iz#ò
	^qcbrw|jn]cdab � ]-g � yvjnfn_ � klm
è�¥áß � ª 
¹ ¥���¥áß � ºÐó1ô�ª�º/��¥áß � ºÐó ¸ ª~ºFõJõFõlº/��¥ãß � º\óFö
ª�ª~º ¥áÆc� . ª

g4dKg x j�g3_a}ckajpj~��_tkag4fn_ab � ]�wOg4hihcbe]cz �4x ß � ���?j7g4k�j
be]�_ajlkajnd�_ajlq¢be]�_t`cbrdKh-g4k�_tbrfl} � g4k xU� kaw�} � g3_ab � ]
u jlf�g3}cdaj �4x _t`ij xU�%�M�[� o$br]cz$_^o � kajlg4d � ]cdl� �Kbrkad�_�m4_a`cbed�w|g4hchibe]cz�w|g543jldI}cd�j �4x ��}cg4]�_tbr_abejndK_t`-g�_`-g�yvj g � kajlg4qi{ u jljn]Ff � w2hc}i_tjnq�m�g4]cq�_a`�}id"k�jl��}cbrkajs] � g4qcqcb�_tb � ]-g � f � w2h � j~��w2jn_akabrf�f � w2hc}S	
_�g�_tb � ]cd"	F_t`cj���}-g4]�_abr_tbrjld6��¥áß � ºÐó � ª xU� k�� ¹ §4ºFõFõFõ~ºOòÅg4kaj�}cd�jlq�_ � beqcjn]�_tb x {Fo$`cbef�` x j�g�_t}ck�jyvjnfn_ � kad�be] î u jlf � w|j2dabrzv]-g3_a}ckaj¢y4jlfn_ � kadn� � jlf � ]cq�m¯_t`cj2qcbrd�_�g3]cfljV��¥áß � º â � ª u j~_^o
jnjl]�g3]�{_^o � d�bezv]cg3_t}ck�j
yvjnfn_ � kadIß � g4]iq â � flg4] u j�k�j � g3_tjnq�_ � _t`ij�f ��� kaqcbr]-g3_ajld �4x _a`cj�f � k�kajndah � ]cqcbr]czktg3]czvj«yvjnfn_ � kad�è�¥áß � ª�g4]cqFè�¥ â � ª u {�_a`cj«_tkabeg4]cz � j�be]ijl��}-g � br_tbrjldn�

§ ��¥áß � ºÐó � ª ¨ ��¥ â � ºÐó � ª § � ��¥ãß � º â � ª � ��¥ãß � º\ó � ª ' ��¥ â � ºÐó � ª~º � ¹ §vº � ºFõJõFõnº�ò ¥áÆc� ® ª



Ô �
Ã�`cj«g u�� yvj«br]cjl��}-g � br_abejndpg3kaj�br]cd�_aka}cw2jl]�_tg � br]Oqcjndabez4]cbe]cz�_t`cj x jlg3_t}ikaj�j���_tktg3fn_tb � ]�w|g4hchcbr]czc�1 }ck�z � g � brd�_ � w|g543j�}cdaj �3x _t`cjndaj¢be]ijl��}-g � br_tbrjld"_ � qcjndabrzv]�g�ktg4]izvj�w2jn_tk�bef x }c]cfn_ab � ]�� O ¥½8¿ª
da}if�`�_t`-g�_Od�wOg �[� ��¥áß � º â � ª�y4g � }cjnd2f � kak�jld�h � ]iq�_ � ��daw|g �M� �b� O ¥+è�¥ãß � ª�º�è�¥ â � ªaª�y3g � }cjndOg3]cqy�befnjsy4jlk�dtgi�
Ã�`cjswOg3hchcbe]iz¢è�¥½8¿ª
g4]cq�br_ad
y3g4kabeg3_tb � ]cdp`-g�yvj u jnjl]�hck�jny�b � }id � {Ohck � h � d�jlq�be]�_a`cj � b�_tjnktg7	

_t}ikaj xU� k x j�g3_a}ckaj�j���_tktg3fn_tb � ]�Ìý¦ . mi¦ ® mc¦ ¹ mc¦ Ô � �IÃ�`ijldaj«_ajlf�`c]cbr��}cjld�_^{�hcbeflg �M� {�}cdajsg�2Èþq	^w2jn_tk�bef
g4ds_t`cj|ktg4]izvj|w2jn_akabrf u j~_^o
jnjl]Tè�¥áß � ªsg4]cq[è�¥ â � ª~��Ã�`ij|w � d�_�f � w|w � ] � {�	�}cdajnqz2Èþq	^w2jn_tk�bef
x }c]cf~_tb � ]cd$be]cf � }cqij62�ô�m'2 ¸ g4]cq�2�ÿ�m�g4]iqFg3kajsqcjn£c]cjlq�g4d xU�%�M�[� o$dn�

2�ôn¥,è�¥áß � ª~º�è�¥ â � ªaª 
¹ §ò 8 ö� ��� ô § ��¥áß � ºÐó � ª ¨ ��¥ â � ºÐó � ª §
2 ¸ ¥,è�¥áß � ª~º�è�¥ â � ªaª 
¹ � §ò 8 ö� ��� ô Ì ��¥áß � ºÐó � ª ¨ ��¥ â � ºÐó � ª � ¸��

ô * ¸ ¥áÆc� ¹ ª2�ÿ¢¥,è�¥áß � ª~º�è�¥ â � ªaª 
¹ wOg��� � ô�� ¸ � ����� � ö § ��¥ãß � º\ó � ª ¨ ��¥ â � º\ó � ª §
�?j�}cd�j«g�] � k�wOg � beÄlg3_tb � ] x g4f~_ � k �4x § Ú ò¾br]|_a`cj�qcj~£-]cbr_ab � ]id �4x 2Uô¡g4]cqn2 ¸ d � _a`cjn{Og4kaj �4x _t`ijdtg3w|j � kaqijlk �4x w|g4zv]cb�_t}cqcj"g4d _t`ij�2�ÿï	�w|j~_tkabrf4� 0 �M� _a`ckajnj�w2jn_akabef x }c]ifn_tb � ]cd¡qcjn£c]cjlq�br]�¥áÆc� ¹ ªg4k�j2f � w2h � d�jlq �4x d � w2j�y3g4kabeg3_tb � ] �4x _t`cj2g u d �%� }i_tj�qcb�î�jnkajl]ifljld u jn_^opjljl]´_t`cj�f ��� k�qcbe]cg3_tjnd
�4x è�¥áß � ª¢g4]cqLè�¥ â � ª�m
b+�Èj3� § ��¥áß � ºÐó � ª ¨ ��¥ â � ºÐó � ª § m xU� k�� ¹ §vº � ºFõFõFõ~ºOòP�TÃ�`cjndajFg u d �>� }i_ajqcb�î�jnkajl]ifljldnm�` � opjny4jlknmMg4hch�j�g4k � ] � {�be]�_t`ij �[� opjlkx	 u'� }c]cqF`-g ��x��4x _t`cjs_tk�b�g4]cz � j«be]ijl��}-g � br_tbrjldbe]?¥áÆc� ® ª~�Ã�`cj �M� opjlk u�� }i]cq�bed�hckaj x jlkak�jlqTbe]´_t`cj � br_ajlkag3_t}ck�j u jlflg4}cd�j�h�jnk x jlf~_VMOs/sQPSZôX,sQ�Oflg4] u jzv}-g3ktg4]�_tjnjlq u {¢dabrw|h � { daj~_a_tbr]cz«_t`cj�hika}c]cbr]cz�_t`ikajld�` �%� q ½ Å _ �su j7_t`cj�dag4w|j7g4d�_t`cj�d�bew2b � g4kab�_^{_t`ikajld�` �%� q ½ ��Ã�`cbrd�brd _a`cj2d � 	�f�g �[� jlq�_t`ij Í � ]�_aktg4f~_tbry4j � k � h�jnk�_^{ �4xc�[� o
jnk u'� }c]cqidlmXo$`ibef�`



Ô §
f�g3] u jsj~��h � g3be]cjnq u {�_a`cj xU�%�M�[� o$be]cz�br]cjl��}-g � br_abejndl�2�ôl¥+è�¥áß � ª~º�è�¥ â � ªaª � 2 ¸ ¥,è�¥áß � ª~º�è�¥ â � ª�ª � 2eÿ�¥+è�¥ãß � ª�º�è�¥ â � ª�ª � ��¥ãß � º â � ª ¥áÆc� Ô ª
Ã�`cj�br]cjl��}-g � br_^{�2�ÿ�¥+è�¥ãß � ª�º�è�¥ â � ªaª � ��¥áß � º â � ª«f�g4] u jOd�` � o$] u {?_tg54�be]cz�_t`cj|wOg���brw�}cw
� yvjnk�g �M� _a`cj �M� opjlk u�� }i]cqcd �4x _t`cj�_akabeg4]cz � j"br]cjl��}-g � br_abejnd¡br]�¥,Æi� ® ª���Ã�`cj�hik ���4x d �4x _t`cj � _t`cjnkbe]ijl��}-g � br_tbrjld�br]�¥,Æi� Ô ª�f�g3] u j xU� }c]iq�be]�Ì(¦4¦ � �$\ x opj�f�` ��� d�j¢g4]�{ �4x _a`cj~2Uô~mt2 ¸ m � kï2�ÿYg3d�_t`ij
ktg3]czvj"w|j~_tkabrfO� O ¥½8»ª g4]cq|daj~_ ½ O ¹ ½ mS��¥áß � º â � ª �0½ o$b �[� bew2h � {~� O ¥+è�¥ãß � ª�º�è�¥ â � ªaª �0½ O xU� k
g3]�{h-g4brk �3x dabez4]-g3_t}ikaj�y4jlf~_ � k�d�ß � g4]iq â � ��Ã�`cbrd x }ck�_t`cjnk�bew2h � bejld�_a`cj�flg4]cqcbrq-g3_tj�dajn_ Ó ¥ãß � À ½ Oíª~mqcj~£-]cjlq?be]bÃI��}-g3_ab � ]¤¥,Æi� � ª�mMw�}cd�_�f � ]�_�g4br]�_t`cj¢_aka}cj�kajnda} � _tbr]cz�daj~_�ø�¥áß � À ½ ª�m¯qijldafnkab u jnq?br]ÃI��}-g3_tb � ]P¥áÆc��§©ª~� 0 d7g�k�jld�} � _lm ç Ã ú \ËÊ�\Iflg4]�hck � qc}iflj�h�jlk x jlf~_�MOs/sQPSZôX,sQ� u {Og4]|j~��`-g4}cd�_tb�yvjdajlg4kaf�` � ] Ó ¥ãß � À ½ O�ª~�Ê�j~yvjlk�_t`cj � jndadlm xU� k�dabew2b � g4kab�_^{�dajlg4kaf�` � ]�_a`cj�opj u m x g4d�_«dajlg4kaf�`�_tbrw|j bed�_^{�hibef�g �M� {�w � kajqcjndabekag u�� js_a`-g4]�h�jnk x jnfn_�M�s/sQP,ZôX,sQ�3��ð¡{�}cdabr]czOg�dabrw|h � j«j~��h�jlk�bew2jl]�_�m-opj�flg4]�qcjnw � ]cd�_aktg3_aj_t`cg3_�g u j~_a_tjnk�jlw � ka}i]cbe]cz7	 0 fnfl}ckag4fn{�_tktg3qcj � îìbed�g4f�`cbrjny3g u�� j u {õf � w u be]cbr]cz u'� _t`0_t`ij}chch�jlk�g4]cq �M� opjlk u�� }c]cqcd �4x _a`cj�_tkabeg4]cz � j¢be]cjn��}-g � b�_tbrjldl� 1 }ck j~��h�jlkabrw|jn]�_�brd u g4dajnq � ]?gdaw|g �[� ktg3]cq � wRdajn_ �4x dabrzv]-g3_a}ckaj�yvjlf~_ � k�d�dag4w2h � jnq x k � wR_a`cj � \ ç Ä«ð5_t`-g3_�o
g4d$be]�_ak � qc}cfljnqbe] � jlf~_tb � ]5Æc��§v�ø§ � � m � � � h-g4bek�d �4x dabez4]-g3_t}ikajFy4jlf~_ � k�dlm�g �M� f � kakajndah � ]cqcbr]cz&_ � _t`cjFdtg4w2j4mg4k u br_aktg4k�b � {c	�f�` � dajn]Od�jljlq�y4jlfn_ � klmcg4kaj�kag4]cq � w � {�dtg4w2h � jnq x k � w _a`cj � \ ç Ä«ð��i� � kpjlg4f�`�h-g4bek
�4x d�bezv]cg3_t}ck�j¡y4jlf~_ � k�dXß � g4]cq â � m3opj
f � w|hc}�_tj»��¥ãß � º â � ª�}cd�be]cz"_t`cj¡f �>�M� k�`cbrd�_ � zvktg4wÌqibed�_tg4]cfnj����¥½8¿ª$br]�ÃI��}-g3_ab � ][¥+¦i��§ . ª�m�b �M� }cd�_aktg3_ajlq�be]F�Kbez4}ckaj Æc��§�g4d�g x }c]ifn_tb � ] �3x�� ]cj �M� opjlk�g4]cq � ]ij}chch�jlk u�� }c]cq�m¯qcjn£c]cjlqTg4d xU�%�[�M� o$dl�O� � k _a`cj �[� o
jnk u'� }c]cq�mXopj|_�gá44j|_a`cj2wOg���brw�}cw � yvjnkg �[� _t`ij¢be]cqcb�y�beqc}-g �Ë�[� opjlk u�� }i]cqcdsbe]L¥áÆc� ® ª~m�o$`cbrf�`�bed�brqcjl]�_tbrf�g � _ � 2�ÿ�¥,è�¥áß � ª~º�è�¥ â � ª�ª~��� � k



Ô �
_t`ij«}chch�jlk u'� }c]cq�mio
j«}idaj g�dabrw|b � g4k¡g4hchik � g4f�`�g3]cq�_�g543j�_t`cj�w2be]ibew�}cw �3x _a`cj«be]iqcbry�beqi}-g �}chch�jlk u'� }c]cqid"br]?¥,Æc� ® ªp_ �¢xU� k�w¾g4]��7¥x8»ª x }c]ifn_tb � ]���7¥,è�¥áß � ª~ºtè�¥ â � ª�ª 
¹ w2be]��� ô�� ¸ � ����� � ö Ì ��¥ãß � º\ó � ª ' ��¥ â � ºÐó � ª � ¥,Æc��§ � ªÄ�brî�jlk�jl]�_�f �%�M� k�jlqõh � be]�_adObe]0�Xbezv}ck�j�Æc��§Pf � kakajndah � ]cqõ_ � qibrî�jlkajn]�_�ktg4]cz4jld �4x y3g � }cjld xU� k��¥áß � º â � ª�� 0 �M� _t`cj¡h � be]�_td�br]�_t`ijph �[� _Xg4kaj¡f � ]i£-]cjnq�o$br_a`cbe]�g$_akabeg4]czv} � g4k�g4k�j�gi�¯Ã�`cj � j x _¯jlqizvj

�Kbrzv}ckaj¾Æi�r§v� |6]KNQd"ZQ]"eqP,d"]�m7_ mxwhd�irT�R
TQd�Z�]�së��¥áß�º â ª�wCm7Z 	 ¦�¦ � ¦�¦�¦óZôX5_Aa,m7R ��X5]�Z/N mxwNQ]([5_AX5d"PSZ�T ^5T/sQd&m7Z�N ]�_ d�irT s/mfm7Zôa5]�_AX5d&T/N mxw
wOg�� ��� ô�� ¸ � ����� � ô	��� § ��¥áß�ºÐó � ª ¨ ��¥ â ºÐó � ª § X5_Aaw2be] � � ô�� ¸ � ����� � ô	���7Ì ��¥ãß�ºÐó � ª ' ��¥ â ºÐó � ª � {�|3] ��TQZ/TQ_rd�s/m7�Km7Z�Nns/m7Z�Z�T/N&�rm7_Aakdxm�R
TQd"Z�]�sV^7X5� P'T/N
X5d�a5] w��wCTQZ�TQ_rdÕZôX5_,[,T/Nq{
�4x _t`cj�_akab�g3]cz � j
bed qc}cj�_ � _t`ij x g3fn_I_t`cg3_Õ2�ÿ�¥+è�¥ãß � ª�º�è�¥ â � ªaªKbed¡g � o7g�{�d daw|g �M� jlkK_a`-g4] � kIjl��}-g �



Ô ¦
_ � �7¥,è�¥áß � ª~º�è�¥ â � ª�ª~��Ã�`cj2kabrzv`�_ u�� }i]cq-g4k�{Po$br_t`�_tbrzv`�_ � {Ph-g4f/43jlq[k�jlq&h � br]�_adsbew2h � brjld�_t`ijbe]ijl��}-g � br_^{
�
¥+è�¥ãß � ª�º�è�¥ â � ªaª ' 2eÿ�¥+è�¥áß � ª~ºtè�¥ â � ª�ª � § . �KÃ�`ibed be]cjn��}-g � b�_^{�flg4] u j$j~��h � g4be]cjnqg4d xU�%�M�[� o$dl� � jn_�ó+] u jI_t`ijpd�jljlq�yvjlf~_ � k�_t`cg3_Xg4f�`cbej~yvjndX_t`ijpw|g���bew�}iw�be]<2�ÿ�¥,è�¥áß � ª~º�è�¥ â � ª�ª xU� kg|hcg4k�_abefl} � g4k�h-g3bek�ß � g3]cq â � ��Ã�`ibed�brw|h � bejnd
_t`cg3_��
¥+è�¥ãß � ª�º�è�¥áß � ªaª ' 2eÿ�¥+è�¥ãß � ª�º�è�¥ â � ª�ª ¹�7¥,è�¥áß � ª~ºtè�¥ â � ª�ª ' § ��¥ãß � ºÐó+]~ª ¨ ��¥ â � º\óQ]~ª § � ��¥ãß � º\óQ]~ª ' ��¥ â � ºÐó+]~ª ' § ��¥ãß � ºÐó+]~ª ¨ ��¥ â � º\óQ]~ª § �¯Ã�`cj
� g3d�_Xbe]cjn��}cg � b�_^{�` �%� qcd u jlf�g3}cdaj��
¥+è�¥ãß � ª�º�è�¥ â � ª�ª¯brdX_t`ij
w2be]cbrw�}cw �4x ��¥ãß � ºÐó � ª ' ��¥ â � º\ó � ª xU� kg �[� ó � Å dl� Ã�`cj � g3d�_�j���hckajndadab � ]´bed�g � d � jn��}-g � _ � _^o$beflj�_t`cj � g4kazvjnk�y3g � }cj u jn_^opjljl]u��¥áß � ºÐó+]~ª
g4]cq`��¥ â � ºÐó+]nª��&� � k _t`cj�f �%�M� k½	^`ibed�_ � zvkag4w x j�g3_a}ckajOy4jlf~_ � k�}cd�jlqTbe][_a`cj�j~��h�jlkabrw|jn]�_�mË����¥½8¿ª
f�g3]c] � _ u j � g4kaz4jlk�_a`-g4]Ljlbez4`�_lm¡g4]cqT_t`�}cd�_t`cj�o$` �%� j�j~��hck�jldad�b � ]¤f�g4]i] � _ u j � g4kaz4jlk�_t`cg4]� 8 ¹ ¹ § . �\ x o
j�d�jn_ ½ _ ��u j�¦�� � m3o$`cbef�`¢brdIg�kajlg4d � ]-g u�� j
y3g � }cj¡_ � brqcjl]�_tb x {s_t`cj7w|g¸? � k�br_^{ �4x y�bed�}-g �[� {dabrw|b � g4k7opj u y�beqij � br] � }ck�qcg3_�g4d�jn_lm�_t`ijl]Pw2jn_tk�bef y4g � }cjnd xU� }c]iqPbe]Pg|_^{�hcbrf�g � kajnda} � _tbe]izOdaj~_ø¢¥ãß � À ½ ª¯o$b �[� be]cf � }cqijp_t` � daj u�� g4f/4 g4]cq¢w|g4zvjn]�_�g�qcg3_�g�h � br]�_adKbr]¢�Kbez4}ckaj¡Æc��§v� 1 }ckXz � g � _t`ijl]bed¡_ � d�jlh-g3ktg3_aj�_t`cjndaj ��d�wOg �M� 	�w|j~_tk�bef��sh � be]�_adlm x k � w _t`cj�kajld�_ �4x _a`cj � � g4kazvj�	^w2jn_akabefÉ�sh � br]�_tdl�\ x o
j2}cdajV2�ÿ�¥x8»ª�g4d�_a`cj�ktg4]izvj�w|j~_tkabrf4mMg�_^{�hcbeflg � flg4]cqcbrq-g3_tj¢d�jn_ u g4d�jlq � ]P_t`cj�be]ijl��}-g � br_^{2�ÿ�¥,è�¥áß � ª~º�è�¥ â � ªaª �E½ O o$b �[� br]cf � }cqcj|g �M� _a`cjOh � be]�_ad u j �M� o g�` � kabrÄ � ]�_tg �d� be]cj2g3_ � j~yvj � ½ O �0 ]?j~�ig4w2h � j �4x da}cf�`Tg�dajn_�o$br_a` ½ O ¹ ¦Fbrd�d�` � o$][be]?�Kbrzv}ckaj�Æc��§v�ÍÃ�yvjn]&_t` � }czv`�g �M� _t`ijdaw|g �[� 	^w2jn_akabrf�h � br]�_td�g4k�j�o$br_a`cbe]2_t`cj«flg4]cqcbrq-g3_aj�daj~_�mcw|g4]�{ �4x _t`cj � g4kaz4jQ	^w2jn_akabrf"h � br]�_ad�g4k�jg � d � jlkak � ]cj � }cd � {�be]cf � }cqijlq[g3d _a`cjn{´`-g�yvj|daw|g �M� 2�ÿ�¥½8¿ª�y3g � }cjldn��\�_�brdsf � jlg4klm u g4d�jlq � ]?_t`ijda`cg4h�j �4x _t`cj"qcbed�_tk�b u }i_ab � ] �4x _t`cj"daw|g �[� 	^w2jn_akabrf
h � be]�_tdnm�_t`-g3_pg u j~_a_ajlk¡dajlhcg4ktg3_abe]cz x }c]cf~_tb � ]da` � } � qPf � w u br]cj u'� _a`b2�ÿ�¥½8¿ª�g4]cq
�
¥½8¿ª~� 1 ]cj�h � dad�b u�� j�f�` � brflj�brd u g3dajlq � ]�_a`cjlbrk�hck � qc}ifn_�m



Ô Æ� ¥½8¿ª~mcqcj~£-]cjnq�g4dn�
� ¥+è�¥áß � ª�º�è�¥ â � ªaª 
¹ �
¥+è�¥ãß � ª�º�è�¥ â � ªaª©8�2�ÿ�¥,è�¥áß � ª~º�è�¥ â � ªaª ¥,Æc��§v§©ª

0 d d�` � o$]Obe]¢_a`cj�£-zv}ck�j4m�jny4jl]O_a` � }czv`¢_a`cj$f�g4]cqibeq-g3_aj$dajn_¡qcj~£-]cjnq u { � ¥+è�¥ãß � ª�º�è�¥ â � ª�ª � Ôw2bedad�jld$g x jno�daw|g �M� 	^w2jn_akabef$h � be]�_adlmcb�_�j~��f � }cqcjnd�g¢w�}cf�` � g4kazvjnk7daj~_ �4x�� g4kaz4jQ	^w2jn_akabrf�h � be]�_ad_t`cg4]�2eÿ¢¥½8¿ª~�IÃ�`cj hck �4u�� jnwRo$br_a` � ¥x8»ªpbrd7_t`-g3_"b�_�bed�] � _�g¢w2jn_akabef ô � 0 d"g�kajnda} � _�miopj�flg4]c] � _qcbrkajlf~_ � {�jlw2h �[� { � ¥½8»ª7g3d � }ck$ktg4]izvj«w|j~_tk�bef4�Ã�`cj � ¥½8¿ª x }i]cfn_ab � ]�br]P¥áÆc�r§4§©ª brd
qcj~£-]cjnq�g4d
_t`ij�hck � qc}ifn_ �3x �7¥½8¿ª¡g3]cqn2�ÿ�¥x8»ª~�KÃ�`cj��&g3]cq
2�ÿ x }c]cf~_tb � ]cdskajlhikajld�jl]�_ _t`cj2g4zvz4kajlzvg3_tj u'� }c]cqid �4x g �[� _t`ij2br]cjl��}-g � br_abejnd�be]¤¥,Æi� ® ª���Ü�g�_t`cjnk
_t`cg4]�}cd�be]cz"_t`cj _^o � g4zvzvk�jlz�g�_tj u�� }i]cqcdlm3br_¯bed¯j�g3dabejnk¯_ ��xU� k�wÔg"w2jn_akabrf u { }cd�be]cz"_t`cjphck � qc}cf~_
�4x _t`cj u'� }c]cqid x k � w<_a`cjsbe]cqcb�y�beqc}-g � be]ijl��}-g � br_tbrjld
g4d xU�%�M�[� o$dn�
Ì ��¥áß � ºÐó � ª ' ��¥ â � ºÐó � ª � 8 § ��¥ãß � º\ó � ª ¨ ��¥ â � º\ó � ª § ¹ § ��¥áß � ºÐó � ª ¸ ¨ ��¥ â � ºÐó � ª ¸ § ºG� ¹ §4º � ºFõFõJõnºOò¥,Æc��§ � ª
Ê � _tj�_t`-g3_\ÃI��}-g3_tb � ]õ¥áÆc��§ � ª�bedsbe]´_t`cj xU� k�w �4x g4]&g u d �%� }i_aj|qibrî�jlkajn]cflj3�Y�0`cb � j2g u d �>� }i_ajqcb�î�jnkajl]ifljld�g � d � g4hch�j�g4ksbr]�_a`cj�qcjn£c]cbr_ab � ]cd �4x 2Éþ2w|j~_tk�befldsbr]uÃI��}-g3_ab � ]¤¥áÆc� ¹ ª~mM_t`cj � ]cj�br]ÃI��}-g3_tb � ]L¥,Æi�r§ � ª�bed�_a`cj�g u d �%� }�_tj�qcb�î�jnkajn]cflj u jn_^opjljn]´_a`cj
NqoqP¦X5Z�T/N �4x _t`ij¢f ��� kaqcbr]-g3_ajld�br]è�¥½8¿ª~�IÃ�`�}cdnm�b�_�bed�f � ]cfnjlbry3g u�� j«_ � hck � h � daj g¢]cjnoÌw2jn_akabrf���¥½8»ª _t`-g3_"f � w u br]cjld�2 ¸ o$br_a`�_t`cbrd���������~¼Âº!½¸ÇQ¹ á�Í ·-¹SË/¼Æ¿�åé·s¿sáQÁ)º/·6ÛNÊÌÇ6Ë áQ½÷á6Ë/å)¼X¹SËSá6Ë/æøë)áQ¼ÂË~Ç6Ê���Ó`ÃÄ¼ÂÍ°·s½)º/¼¾ÇÉ½)áQÀ Å6·s¿-¹/ÇÉËSº���áQ½�Ã���Û���� �"!#�$�åé·s¿-ÇÉÍ ·sº�%s·[ËSÇ:èÙµ¸·[½&��á6½)Ã'�!º/µ)á6Ë/·�á(%s·[ËSÇ:¼¾½�á6½�æ!Ç6½¸·ÙÇ6Ê�¹/µ¸·K¿[Ç�Ç6Ë�ÃÄ¼¾½�á+¹/·Cº[Û6ËSáQ¹/µ¸·sË�¹/µ)á6½&�*)+�°á6º�ËS·sÈ�Á¸¼ÂËS·sÃå�æ�á!¹/ËSÁ¸·:Í ·-¹SË/¼Æ¿Qã



Ô ¨
g u d �%� }�_tj«qcb�î�jnkajl]iflj �4x NqoqP�X5Z�T/N �3x f ��� k�qcbe]cg3_tjnd$g4d xU�%�M�[� o$d ¸ ���¥,è�¥ãß � ª�º�è�¥ â � ª�ª 
¹ � §ò 8 ö� ��� ô Ì ��¥ãß � º\ó � ª ¸ ¨ ��¥ â � º\ó � ª ¸ � ¸,� ô * ¸ ¥,Æc��§Ð¦�ª
Ã�`cbrd2w2jn_akabrf�g4hch � bejnq[_ � è�¥½8¿ª�f�g4]¤g � d �Pu j�br]�_ajlk�hckaj~_tjlq¤g4d¢_t`ijÍ2 ¸ ¥�-�¥áß � ª~º.-�¥ â � ª�ª~m o$`cjlk�j-�¥áß � ª
brd$g¢]cjno x jlg3_t}ikajsj~��_tkag4fn_ab � ]�w|g4hchcbr]cz¢qcj~£-]cjlq u {��-�¥áß � ª 
¹ ¥���¥ãß � ºÐó1ô�ª ¸ º/��¥áß � ºÐó ¸ ª ¸ ºFõFõFõnº/��¥áß � ºÐóJö7ª ¸ ª ¥,Æc��§�Æ�ª
�?j¢f�g �[� -�¥áß � ª"_t`cj � k � ?�jlf~_tb � ] � jlf~_ � k �4x ß � �sÃ�`cjlk�j xU� k�j4m¬2 ¸ w2jn_tk�bef o$br_t`�_a`cj�hck � ?�jlf~_tb � ]yvjnfn_ � k�wOg4hihcbe]cz�bed�jn��}ibry3g � jn]�_¢_ � g4hch � {�be]czF_t`cj/��¥½8¿ª�w2jn_tk�bef � ]�_ � è�¥½8¿ª�wOg3hchcbe]izc� 1 }ik
h-g4k�_tbrfl} � g4k f�` � befnj �4x 2 ¸ 	^w2jn_akabef$o$b �[�-u j�j~��h � g4be]cjnq�be] � jlf~_tb � ]�Æc�È¦i�©�?j�] � oG?�}cd�_tb x {�_a`cj�}cd�j
�4x _t`cjshck � ?�jlf~_tb � ]S	�y4jlf~_ � k$w|g4hchcbr]cz u g4d�jlq � ]�j���h�jnkabew2jl]�_tg � kajnda} � _td � ]�dabrzv]-g3_a}ckaj«q-g�_�gi�

Á ] � bK43j�2�ÿ�¥½8¿ªKg4]cq � ¥½8¿ª~mvb�_IbedIqcb(º2fl} � _�_ � d�` � o�_t`ij"flg4]cqcbrq-g3_aj7daj~_ �3x 2 ¸ ¥�-�¥áß � ª�º.-�¥ â � ª�ª �
½ O br]��Kbrzv}ck�jpÆc��§ u jlflg4}cdaj»2 ¸ ¥½8¿ª¯flg4]c] � _ u j¡o$kab�_a_tjn]�be] _tjnkaw2d �4x _a`cj � k�qcbe]cg3_tj
g4]cq¢g u daflbrdadag �4x_t`ij�zvkag4hc`��¡\^]�g3qcqcbr_ab � ]�mi_t`cjsd�bew2h � j«j��ih�jlk�bew2jl]�_ � ]�o$`ibef�`Fopj `-g�yvj u g4dajnq � }ck$br]�_a}cbr_ab � ]d ��x g3k�bed���}ibr_tj � bew2br_ajlq�	�_t`ij�dtg4w2h � jOdabrÄlj�brd�daw|g �[� g4]iq[_t`cj�f � w2h-g4kabrd � ]id�g4k�j u j~_^o
jnjl]be]iqcbry�beqi}-g � d�bezv]cg3_t}ck�j�yvjnfn_ � kadlm¯ktg�_t`cjnks_a`-g4] x } �[� dabrzv]-g3_a}ckajndl�¢Ã � hck � qi}cflj�w2j�g4d�}ckajnw|jn]�_ad
� ]Pg|w � k�j�k�j�g � bed�_abefsdaj~_a_abe]czcm�o
j¢j���h-g4]cq � }ik�j~��h�jlk�bew2jl]�_td�_ � _t`ij x } �M� � \ ç Ä«ð�d�bezv]-g�_t}ck�j
q-g3_tg u g4d�j«}cdabr]cz � k � fljlqi}ckajsÆc� � ��§vm-g4]cq�_ajld�_$qibrî�jlkajn]�_�kag4]czvj«w2jn_akabrfld
o$b�_t`cbr]�_t`cj ç Ã ú \ËÊ�\
x ktg3w|j~o � kô4 xU� k|_a`cj�dabrw|b � g4k�br_^{&daj�g3kaf�`��ìÃ�`ij�g4}czvw2jl]�_tjnq5f �>�M� k2`cbed�_ � z4ktg4w qcbrd�_�g3]cflj ��3��m
g4d|qcjld�flkab u jnq5be]HÃI��}cg3_tb � ]Ì¥,¦i�r§ ® ª~m7brd�}cdajnq u j~_^o
jnjl]0f �%�[� k�`cbed�_ � z4ktg4w2dlm
g4]cq ½ bed|g4z�g4br]0 ´|·C¿�µ¸½¸¼Æ¿[á6À¾ÀÂæ6Û213�	� �7ÊÌÇ6ËSÍ�º7á:Í ·[¹/ËS¼Â¿KÇ6½¸ÀÂæ°ÊÌÇ6Ë7ËS·sá6À)ÅÉ·s¿@¹SÇ6Ë�ºóèÙ¼¾¹/µ�½)Ç6½ÄÓJ½¸·54�á+¹S¼¾ÅÉ·6�ÌÇÉË7½¸ÇÉ½ÄÓFëéÇÉº/¼¾¹/¼ÂÅ6·.�ó¿-Ç�Ç6Ë�ÃÄ¼¾Ó½)áQ¹/·sºsÛ¸èÙµ¸¼Æ¿�µ4¼Âº¶¹Sµ¸·�¿[áÉº»·�ÊÌÇÉËÙÇ6Á¸Ë�7*�����ÒÅ6·s¿-¹/ÇÉËSºsã98JÊNåéÇQ¹Sµ�ë�Ç�º»¼¾¹/¼ÂÅ6·:áQ½�Ã;½)·54ÉáQ¹/¼ÂÅ6·ê¿-Ç�Ç6Ë�ÃÄ¼Â½)á+¹S·sºÙá6Ë/·êáQÀÂÀ¾Ç+èÒ·sÃ3Û13�	� �óÊ�áQ¼ÂÀÆºó¹SÇ~åé·s¿-ÇÉÍ ·�á:Í ·[¹/ËS¼Â¿cá6º:13�;�<!	�2��)/=�èÙµ¸·s½�¹/µ)·c¿-Ç�ÇÉËSÃÄ¼Â½)áQ¹/·sº��4á6½)Ã&�°µ)áAÅ6·�¹/µ¸·êº/á6Í ·�Í�á>46½)¼X¹SÁ)ÃÄ·sºå¸ÁÄ¹KÃ¸¼@?�·[ËS·[½�¹Kº/¼A4É½)º[ã
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� ]cj�`cg �rx _t`ijK¶�_tkag4be]cbr]czT· � \5m e ð�m4o$`cbef�`�brdI}cdajnq xU� k u }cb � qcbe]iz�_t`cj�w|g4hchibe]czcmvg4]cq¢_t`cj � _t`cjnk`-g ��x _a`cjx¶Ë_tjld�_tbr]czT· � \5m e ð�mvo$`ibef�`�brd¡}idajlq xU� k _a`cj�g3fn_t}cg � _tjld�_tbr]czc��\^] � kaqcjnk¡_ � jn]cda}ck�j�_t`ijda}ibr_�g u b � br_^{ �3x be]cf � kah � ktg�_tbe]iz�_a`cjld�j�daf�`ijlw2jld«be]�_ � mncpo�\ËÊ�\�m�o
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jnq u {Ð»�gvg4klm"��g4d�_tw|g4hõg4]cq|Y Í W �7Ã�`cjPz�g4br] �4x _t`ij�hck � h � d�jlq0daf�`ijlw2j � y4jlk�_t`ijdajnf � ]iq u jld�_"d�f�`cjlw2j4m�` � opjnyvjnklm�qcbew2be]ibeda`ijld�g4d�_a`cjsqcbew2jl]cd�b � ]�br]cflk�j�g4d�jldn�
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�Kbrzv}ck�j«Æc�É¦��´É´Å>ÄÆÊ�ËÌÊÆÍ�Ñ�Ò�ÓGÅ�ÔGÄ~ÔGÑ5ÇÆÃ,ÃGÄÆÅPÇÆÃGÈ�Õ�Ö\×�ØÚÙ$×�ÅnØ#Û´×KÜ�ËÌÝ^ÓGÊ<ÔGË�×�Ê�Þ
\^]�g4hch9ß�{�be]czO_a`cj x jlg3_t}ck�j�j~��_aktg4f~_tb\à4]Pdaf�`cjnw|j¢br]Pg x g4d�_�dabrw|bbß�g4k�br_^{�d�j�g4k�f�`�m�o
j�]cjljnq�_.àf�`9àÆàvdaj|g�h-g4k�_tbefn}9ß�g3k�y3g�ße}cj
à x _t`ij2hika}c]cbr]cz�_t`ck�jld�`9àTßeq ½Pá _�à�f�à4w|hc}�_tj�_t`ij|flg4]cqcbrq-g3_tj¢d�jn_l�

m«bryvjn]2_a`cj�_�g4k�zvjn_ qibew2jl]cd�b\àv]�mÆÂÁÃ,ÃGÄÆÅ.ÇÆÃGÈ�m�g4]cq+ÉpÅGÄÆÊ�ËÌÊÆÍ4m~àv]cj$h�àvdad�b u ßrj$g4hchckPà�g4f�`2bed�_�à daj~_ ½ á
_�à|g�y3g�ße}cj«_a`-g3_�g3_a_tg4be]id7_t`cjsh-g4k�_tbrfl}9ßeg4k&ßej~yvj�ß�à x h�jlk x à4kaw|g4]cflj«br]�g¢hck�jny�b\à4}cd.ß�{�f�àvw2h9ßrjn_tjnq
j~��h�jlk�bew2jl]�_�� Ã�`�}cdlm¯g4]Pbrw|h�àvk�_tg4]�_���}cjnd�_tbbàv]P_�à�g4]id�opjlk«bed�o$`cjn_a`cjlk«_t`ij¢kaj�ßeg3_tbbàv]cd�`cbeh u j O
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_^opjljl] ½5á g4]cq´_t`cj|f�àvk�kajndah�àv]cqcbr]czZÉpÅ>Ä"Ê�ËÌÊÆÍ|g4]cquÂÁÃ,ÃGÄ"ÅPÇÆÃGÈ2`9àTßrqcd x à4k ��}cjnkabrjld¿à3_t`cjnk�_t`cg4]
_t`ijxàv]cjnd u jnbe]czF_tjld�_tjnq��PÃâà�g3]cd�opjlk�_a`cbed���}ijld�_ab\àv]�m�o
j�k�jlh�j�g3_�_t`cj�j���h�jnkabew2jl]�_ad�àv]dàv}ik
hckPàvhEà4dajlqTd�f�`cjlw2j�g3_¢qcbrw|jn]cdabbàv][jnbezv`�_ x àvk�_t`ck�jlj�be]iqcjlh�jl]cqijl]�_�daj~_tdRà x ktg4]iq9àvwÂ��}ijlkabrjldn�
c g4f�`�d�jn_�`-g4d §2STSTS¢d�bezv]-g�_t}ck�jld$ktg4]iq9àvwKßr{�qiktg�o$] x kPàvw<_t`ij _ajld�_abe]cz � \5m e ð�����àvk�j�g3f�`�daj~_
à x ��}cjlk�bejndlm-qcb�î�jnkajl]�_7y3g�ßr}cjld´à x É´Å>ÄÆÊ�ËÌÊÆÍ g3]cq�Â�Ã,ÃGÄÆÅPÇÆÃGÈ«g4k�j�w|jlg4da}ikajlq u {�y3g4k�{�br]cz ½Pá �IÃ�`cjj~��h�jlk�bew2jl]�_ bed«g�ßrd.à�kajnh�jlg3_tjnq x à4k�_t`ck�jlj�qcbrî�jlk�jl]�_«y3g�ße}ijldnà x ½ m�]-g4w2j�ßr{NV�m¯¦im�g4]iq´Æi�¢Ã�`cj
kajnda}9ß�_tbr]cz/ÉpÅ>ÄÆÊ�ËÌÊÆÍ�g4]cqNÂ�Ã,ÃGÄÆÅPÇÆÃGÈ y4jlkad�}cd ½Pá h9ß\à3_td x àvk$_t`cjs_t`ck�jlj���}ijlk�{�d�jn_td�g4]cq�qibrî�jlkajn]�_y3g�ße}ijld�à x ½ g4kaj�da`9àÐo$]´be]��Kbrzv}ckaj�Æc��¾�� W d d�`9àÐo$]�be]�_t`ij�£-zv}ck�j4mM_t`cjnkaj¢brd�ßeb�_a_�ßrj y3g4k�b�g3_ab\àv]
be]F_t`cj¢g3wUàv}i]�_Áà x ÉpÅ>Ä"Ê�ËÌÊÆÍ¢g4wKàv]cz2_t`cj�_a`ckajnj¢daj~_tdl�sÃ�`cjnkaj¢brd�d.à4w|j�y3g4k�b�g3_ab\àv]�be]F_t`cjRÂÁÃGÑ
ÃGÄÆÅ.ÇÆÃGÈ x àvk�daw|g�ß\ß ½ m u }i_�_a`cj�y3g4k�b�g3_ab\àv]�qcbrw|br]cbed�`cjld"g4d ½ u jnf�àvw2jld�ßeg4kaz4jlkl�$Ã�`cj�wOg���brw�}cw
qcb�î�jnkajl]ifljld�be]½ÂÁÃ,ÃGÄÆÅ.ÇÆÃGÈOg4wKàv]cz�_t`cjO_a`ckajnjOd�jn_td
àÐy4jlk¢g�ßbßIhEà4dadab u ßej2y3g�ße}cjnd¿à x ½Pá g4k�j^Si��§3V�m
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8−D Feature Extraction

Proposed
Haar    
Fastmap 
Sig. PCA

�Kbezv}ikaj«Æc�É¨��´ÉpÅ>Ä"Ê�ËÌÊÆÍ�Ñ�Ò�ÓGÅ�ÔGÄ_ÔGÑ5ÇÆÃ,ÃGÄ"ÅPÇÆÃGÈ�Õ�Ö\×�Ø�Ù$×�Å
ÓGË Í�ãÆØ´Ü�ËÌÝ^ÓGÊ<ÔGË�×�Ê�Þ
Si�AST¾im�g4]cq^Si�AS4Æ x àvk ½ ¹ V�m�¦im�g4]cqOÆ�kajndah�jlfn_abry4j�ßr{4�IÃ�`cjld�j*ä-}ifn_t}cg3_tbbàv]cd7g3kaj$daw|g�ß\ß-f�àvw2h-g4kajnq
_�à¢_a`cjs`cbezv`¹ÂÁÃ,ÃGÄ"ÅPÇÆÃGÈ«k�jl��}cbek�jlq u {�_^{�hibef�g¡ßMg4hch9ßrbeflg3_tbbàv]cdl�

X&j2f�à4]cf�ßr}cqcj¢_t`cbrdsdajlf~_tbbàv]´o$b�_t`´g�]�}iw u jnknà x d�h�jnjlq[w2j�g3da}ck�jlw2jl]�_tdnàv]?g�hcg4k�_abefl}<ß�g4k
h9ßeg3_ x àvk�wF� h g�_t`cjnk2_a`-g4]�w2j�g3da}ck�be]cz�_t`cj�h�jlk x à4kaw|g4]cflj�à x _t`cjFjl]�_tbrkaj�mkc6oF\ËÊ"\¢d�{�d�_ajlw�m
opj|w|g�å4j2d.à4w|j�dabrw|h<ßebr£cf�g3_ab\àv]cd�d.àFg4d _.à x à�fl}idvàv]´w2j�g4d�}ckabr]cz�_a`cj2h�jnk x àvk�wOg4]ifljRà x y3g4k�b Oàv}cd x j�g3_a}ckaj�j~��_tkag4fn_ab\àv]�_tjnf�`c]cbe��}cjndl��Ã�`cj�wKàvd�_�dabrzv]cb�£-f�g4]�_�dabrw|h9ßrbr£-flg3_tbbàv]�bed�_a`cj�g u dajl]ifljà x g �ÆW o d�_tk�}cfn_a}ckaj|be]
àv}ck«brw|h<ßejlw2jl]�_tg3_tbbàv]���Ã�`ij|hck�bew|g4k�{ x }c]cf~_tb\à4]Zà x g �"W o d�_aka}cf O
_t}ikajsbed7_.à2hik.àÐy�beqcj x g4d�_$dabew2b\ßeg4kab�_^{�dajlg4kaf�`¹àv]�_t`cjnß\àÐo O qcbew2jl]cd�b\àv]cg�ß�kag4]czvj�y4jlf~_�àvk�dl�¡\^]¹àv}ik
bew2h9ßrjlw2jl]�_�g3_ab\àv]�mio
j�`-g�yvj�f�`9à4dajl]�_.àOk�jlh9ßeg4flj�br_$o$br_a`Pg|d�bew2h9ßejsdajn��}cjl]�_tbeg�ßKd�j�g4k�f�`���»gàÐo O
jny4jlknmXopjOw2j�g4d�}ckaj�_tbrw|j x àvksd�jl��}cjl]�_ab�g�ß dajlg4kaf�`&dajlhcg4ktg3_aj�ß�{�d.à�o
j|f�g4]?f�àvw2h-g4k�j2qibrî�jlkajn]�_
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ε=2 

ε=3

ε=4 

�Kbrzv}ckaj
Æc��¾��6ÉpÅ>Ä"Ê�ËÌÊÆÍ
Ç�Ê�Ü�ÂÁÃ,ÃGÄÆÅ.ÇÆÃGÈvÒ�ÓGÅ�ÔGÄ~Ô�Õ�Å>ÄÆÊ�ËÌÊÆÍvØ�ãÆÅ�Ó,Ô,ã�×�Ö ÜpÙ$×�Å&ØÌãÆÅ�Ó,ÓgËÌÊ�ÜÆÓ�Õ�ÓGÊ�ÜÆÓGÊ�Ø�Ô2ÓGØÌÔ×ªÙvæ�Ä�ÓGÅGË�Ó,Ô�Þ
daf�`ijlw2jldl� W ]<à4_t`cjnk x }c]ifn_tbbàv]�hckPàÐy�brqcjlq u {�g �"W o
d�_tk�}cfn_a}ckaj�brd
w2jlwKàvk�{2w|g4]-g4z4jlw2jl]�_ x à4kß�g3kazvj�q-g3_tg u g4d�jldn�¹X0`cjn]�gFq-g�_�g u g3dajObrd _.à"à¹ß�g4k�zvj�_�àF£i_�o$b�_t`cbr]&w|g4be]´w|jnwUà4k�{vmXg �ÆW o
d�_aka}cf~_t}ck�j�d�_.àvkajnd
d�bew2b\ß�g3k�q-g3_tg�br_ajlw2d be]Of�àv]�_tbrzv}9àv}cd¡kajnzvb\à4]cdpà4]Oqcbrd.å��IÃ�`cbed¡kajnhckajndajn]�_tg3_tbbàv]
f�g3]Ow2be]cbrw|brÄlj
_a`cj�]�}cw u jnkpà x d.ßbà©o5ktg4]cq<àvw�qcbedPå�g4flfnjld�dajld�qi}ckabr]cz�gsdabrw|bbß�g4k�br_^{�dajlg4kaf�`�� W d
_t`ij�dabrÄljkà x àv}ik�_tjnd�_�q-g3_�g3dajn_�bed"wKà�qcjnktg3_aj4m-opj�£c_"_t`cj�jl]�_tbrkaj�qcg3_�g u g4dajkà x d�bezv]-g�_t}ck�jld�g3]cqbe]iqcbefnjld7o$br_a`cbe]�w|g4be]�w2jlwKàvk�{|o$`cbrf�`Fj�ßebrw|br]-g3_tjnd
_t`ij ]ijljlq x àvk�w2jlwKàvk�{OwOg3]-g4zvjnw|jn]�_Pç

X&j�h�jnk x àvk�wèà4}ck
j��ih�jlk�bew2jl]�_tdpàv]�g e j�ß\ß�YâàÐopjlk.c qizvjk¾v¦TSTS � jlk�yvjlkpo$br_t` x àv}ck�¨4¨�S_o�»"Ä
\^]�_tj�ßTé�j�à4] hik.à�fljld�d.àvk�d¯g4]cq�§pmsbrz�g u {�_tj(à x w2jlwKàvk�{4� W d�g�ßbß3_t`ij�_tjld�_td¯g4k�jIka}c]s}c]cqijlk¯g7dabr]czTßejê �Æ�6�3�2�Ú���3�ë�P�����A���� 3�>���>�¡�G¨#���A��¨#�³ 2���#����©'�5©'�G���G°�§E������«���©&�G 2�ë¨#�G©'��©'�2 2�Aì¡�5�>�#���G��¨����&�3�,§x�����5���A�.¨�>�����ª��©´�¡�>���P ´�>4��G�A�¡¨��9�#����¨	��4G���>�#�3���� 3�,�í�>����¨	��¥"îâ�ª�í�>����¨��G�¡���3��©'�2 2�@ì��5�,���A����¨Ú�P�>�´�¡���;���3�� ´���'ïë�3���5�� 2�Að®�¥ ï²¥
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_t`ikaj�g3q�m�àv]<ßr{�g�dabe]izTßej¢hckPà�fnjld�d.àvk�bed }cdajnq���Ã�`cj|_ajld�_tbe]iz � \5m e ð�mMo$`cbrf�`&f�à4]�_tg4be]id�V4¦�m³V�S�¾
y�beqcj�à|d�bezv]cg3_t}ck�jld"j�g4f�`Ff�àv]idabed�_tbr]czUà x §2S�S2d�bezv]-g�_t}ck�jsy4jlf~_�àvk�dlm�g4]cqF_a`cjlbrk�f�àvk�kajndah�àv]cqcbr]cz j O
qcbrw|jn]cdabbàv]-g�ß�be]iqcbefnjld�g4k�j�ß\àvg4qcjlqObe]�_�à�w2jlwKàvk�{v�7§2S�S���}ijlkabrjld�g3kaj�kag4]cq9àvwKßr{2dag4w|h<ßejlq x k.àvw_t`ij�_tjnd�_tbr]cz � \5m e ð�m�g4]cq�_a`cj�_abew2j _.à�h�jlk x à4kaw¾_t`cj�dabew2b\ßeg4kab�_^{Od�j�g4k�f�` x àvk�g2dabe]izTßej���}ijlk�{
bed«w2j�g3da}ck�jlq��RYIka}i]cbe]cz�_a`ckajnda`9àTßrqcd g4kaj¢f�`<àvdajn]�m u g4dajnqtàv]�_t`ij¢hckaj~y�bbàv}cdsj~��h�jlk�bew2jl]�_tdnm�_.à
`cb�_"_a`cj i S_ñòÂÁÃ,ÃGÄ"ÅPÇÆÃGÈnßej~yvj�ß x à4k"d�bew2b\ßeg4kab�_^{|d�j�g4k�f�`cjld�g3_ ½ ¹ ¦<óASi� W d�g�kaj x jlk�jl]cfnj4m�o
j�g�ßedPà
w2j�g4d�}ckajI_t`ij¡h�jlk x àvkaw|g4]cfnj�à x dajl��}cjn]�_tb�g¡ß�d�j�g4k�f�`¿àv] dabrzv]-g3_a}ckajnd�o$br_a`�]9à x jlg3_t}ck�j j~��_tkag4fn_ab\àv]��Ã�`cj kajnda}9ß�_td"g4kaj«d�`9àÐo$]�br]�ÃXg u ßrj«Æc��§v�
��jlg3_t}ikajncK��_tktg3fn_tbbàv] � jl��}cjn]�_ab�g�ß YIk.àvh�àvd�jlq ��g4d�_tw|g4h »�g4g4k Y Í WÂÁÃ,ÃGÄ"ÅPÇÆÃGÈ §v�ASTS Si� jTi Si� i § Si� i V Si� jTi\^]cqcj���_tbew2j�¥áw|dtª O §Ð¦i§vôõSi� j §Ð¦�§¿ô<§4�¿¨ §©¨TVRô<§v�È¦ §Ð¦TSRô<§v�(Æh jn£-]cjnw|jn]�_"_abew2j�¥,w2d�ª ¾_l3¦TSKôY¦�¨ ¦4¦Uô j lv¨Rô<§v§ §3V4¦KôöV j Æ_S�§¿ôöl4¨Í g4]cqcbrq-g3_tj � brÄlj$÷3��}cjlk�{ O §2S i ôöV�l V¡¾_V
ôY¦ i Æ~V j ô i l §Ð¦ j ¾UôöV4¨Tl

ÃXg u ßej´Æc��§v�ùøTÕ�Ó,Ó.ÜúÃ,×�ÝÁÕ<Ç�Å>Ë\Ô2×�Ê<ÔZÇ�Ý^×�ÊÆÍFØÌã�ÓaÔ2Ó.æ�Ä�ÓGÊ�Ø#Ë	Ç�ÖÁÔ2Ó.Ç�Å�Ã,ã_û+ØÌã�Ó/Õ�Å�×,Õ�×2Ô2Ó.ÜuÔ2Ã,ã�ÓGÝ^Ó,û¼�Ç�ÔGØ#ÝKÇGÕ�û²Ç�Ê�ÜKünÇ_Ç�ÅFé�Ç�Ò�ÓGÖ\ÓGØíÞ
Ã�`cj \^]cqcj~��_abew2j�bed�_a`cj«_tbew2j�k�jl��}cbek�jlq x àvk�_t`cjsd�jl��}cjl]�_ab�g�ß�dajlg4kaf�`¹àv]�ktg4]izvj«yvjlf~_�àvk�d"_.à

beqijl]�_tb x {2_a`cj�flg4]cqcbrq-g3_tj�daj~_tdl� Ã�`cjsg�y4jlktg3zvjld$g4]iq�_t`cjnbek
d�_�g4]iq-g4kaq�jnkakPàvk7g3_ i ¨TñYf�àv]�£-qcjl]iflj
be]�_ajlk�y3g�ß�g4kaj«d�`9àÐo$]�� W d7_t`ij � jl��}cjn]�_ab�g�ßMd�f�`cjlw2jsq9à�jld�]9à4_$}idajsktg4]izvj�yvjnfn_.àvkadnm�]<à2]�}cw u jnkbed|kajnhEàvk�_tjnq��QÃ�`ij�hck.à4hEàvd�jlq0daf�`ijlw2j4m x g3d�_tw|g4h�m$g3]cq|Y Í W g�ß\ß"}cdaj�_a`cjaM\[�qcbrd�_tg4]cflj�àv]
ktg3]czvj�y4jlfn_.àvkad$g3]cq�_t`�}cdnm-kajld�}9ßr_
be]�kPàv}czv`<ßr{2_t`cj�dag4w2j�be]cqij~�|_tbew2j4��»�gvg3k7kajn��}ibekajnd�d.ßrbezv`�_�ß�{
ß�g3kazvjnk�br]cqcj~�´_abew2j x à4k�b�_tdvM	À qcbed�_�g4]ifljOf�àvw2hc}i_�g�_tb\à4]���Ã�`cj�k�jn£-]cjnw|jn]�_�_tbrw|j�beds_t`ij|_tbrw|j
kajn��}cbek�jlqP_�à�h�jlk x à4kawÁ_a`cj x }9ßbßKdabrzv]-g3_a}ckaj¢qibed�_tg4]cfnj¢f�àvw2hc}i_tg3_tbbàv]cd�àv]P_a`cj¢f�g4]iqcbeq-g�_tj¢daj~_tdn�
Ï�}ck7hckPàvh�àvdajnq�d�f�`cjlw2jnàv}i_ah�jnk x àvk�w|d�g¡ß\ß�à4_t`cjnk x j�g�_t}ck�j«j~��_tkag4fn_ab\àv]�d�f�`cjlw2jld$be]�k�jn£-]ijlw2jl]�_
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_tbrw|j3��Ã�`ij�ß�g4k�zvj d�_�g3]cq-g4k�qPjlkakPàvk�br]F_a`cj�kaj~£-]cjnw|jn]�_�_tbew2j bed"qc}cj�_.àO_t`cj y3g4kabeg3_tbbàv]Fbr]�_t`ij
dabrÄljkà x flg4]cqcbrq-g3_tjsd�jn_tdnm�g4d"qcjnhcbef~_tjlq�be]�_t`cjkß�g4d�_"k.àÐoýà x _a`cjs_�g u ßrj4� Í à4w u be]ibe]cz¢_t`ij�be]iqcj~�_tbrw|j�g4]cq´kajn£c]cjlw2jl]�_ _tbew2j4m�_t`cj�hckPàvhEà4dajlq´daf�`ijlw2j|brd«k.àv}cz4`9ßr{�Æc§¢_tbew2jld x g3d�_tjnk«_t`-g4]�_t`ijdajn��}cjl]�_tbeg�ß�dajlg4kaf�`¹àv]�dabez4]-g3_t}ikajldn�
þ�Î5þ ÿ���� � Ü�÷��
Ã�`cbed$f�`-g3hi_tjnk�qcbrdafn}cdad�jlq�_a`cjvmkc6oF\ËÊ"\ x ktg4w2jnopàvkPå x àvk x g4d�_�d�bew2b\ßeg4kab�_^{|d�j�g4k�f�`�àv]�w2jn_ O

kabrf�q-g�_�gi��\^]�h-g4k�_abefn}9ß�g4knm�opj�`-g�y4j x à�fn}cdajnqaàv]�_t`cj x j�g3_a}ckaj�j~��_tkag4fn_ab\àv]Pw|g4hchcbr]cz�o$`cbef�`Pbrd_t`ij
å4jn{�qcjld�bezv]�d�_ajlh�be]Zmnc6oF\ËÊ�\��:X?j¢`-g�yvj¢hik.àvh�àvdajnq&g�]<à©y4j�ß x jlg3_t}ck�j¢j~��_tkag4fn_ab\àv]Pw|g4h Ohcbr]czcm�g3]cq´g4hch9ßrbejlq�br_�_.à�gxß�g3kazvj�q-g3_�g u g4daj
à x y�brqcj�à�d�bezv]cg3_t}ck�jldn��Ã�`cj x jlg3_t}ikaj�j���_aktg4f~_tbbàv]w|g4hchcbr]cz�f�àv]cd�bed�_tdKà x _^opà&d�_tjlhidl�5\^]L_t`cj�£-kad�_Od�_tjnh�m7j�g3f�`�dabrzv]-g3_a}ckaj�y4jlfn_.àvk2bed�wOg3hch�jnq
be]�_.à|g¢hckPà µ jlf~_tbbàv]�yvjlf~_�àvkn�pÃ�`ij hik.à µ jnfn_tbbàv]�yvjnfn_�à4k�brd�f�àvw2hEà4dajlq/à x _t`ij d���}-g4kajnq�qcbrd�_tg4]cfljnd
u jn_^opjljl]�_a`cj�d�bezv]-g�_t}ck�j"y4jlfn_.àvkad$g3]cqO_t`ij�dajnjlq�y4jlfn_.àvkadn����]9ßrb\å4jgà4_a`cjlkpqcjld�bezv]cdphck.à4hEàvd�jlq�br]
_t`ij¿ßeb�_tjnktg3_a}ckaj3m�_a`cj�hik.à µ jnfn_tbbàv] O yvjlf~_�àvk�wOg3hchcbe]iz|hckPàÐy�brqcjld u j~_a_tjnk�d�j�g4k�f�`Ph�jnk x àvk�wOg4]iflj u {_�g¡å�br]cz�g4qiy3g4]�_tg4zvj�à x¯u à4_t`�_a`cjs}chch�jlk$g4]cq/ßbà©opjlk u àv}c]iqcd&à x _t`cj�_akabeg4]czTßrj�be]ijl��}-g�ßrbr_tbrjldn��\^]
_t`ij�dajnf�àv]cqPd�_tjnh�m�_t`ij�qcbrw|jn]cdabbàv]�à x _a`cj�hik.à µ jnfn_tbbàv]�y4jlfn_.àvkad«brd x }ik�_t`ijlk�k�jlqc}cfnjlq u {F}cdabr]czY Í W �"Y Í W bedpg4hchik.àvhck�b�g3_aj"g4dpopj�`-g�y4j�qcjld�bezv]ijlq|_a`cj�hik.à µ jnfn_tbbàv]|y4jlf~_�àvk�d
_�à u j"}cdajnqOo$br_a`_t`ijvMb[�qcbrd�_tg4]cflj3��X&j«`-g�y4j�d�`9àÐo$]�j~��h�jlk�bew2jl]�_�g�ßbßr{2_t`-g�_�_t`cbrd7_tjlf�`i]cbe��}cj hck.àÐy�beqijld"g u jn_�_tjnk_tkag4qcj O à4î u j~_^o
jnjl]tÂÁÃ,ÃGÄ"ÅPÇÆÃGÈ�g3]cq ÉpÅGÄÆÊ�ËÌÊÆÍ�g4d�f�àvw2h-g4kajnq�o$br_a`aY Í W àv] x jlg3_t}ck�j�y4jlfn_.àvkadnm��g4d�_awOg3h�m-g4]cq�»�gvg4k'X&gÐy4j�ßrjn_��



§2S�¾
þ�Î	� ��
�
&Þ«ú��PÛ�
���Ó Ø��PÛ����"Ü ÝIÛlØ2ú �4Ø|÷ Ù�
&Þ�Þ�� Ý�Þ«ÙXÝ�Ù
Ã�`cj�wKà�qcb�£-f�g�_tb\à4]?brd�b\ßbße}cd�_tktg�_tjlq?be]��Xbezv}ck�jOÆc� W �PÃ�`ij�£-zv}ck�j+àv][_t`cj^ßej x _�da`9àÐo$d¢_t`ij

àvk�bezvbr]-g�ß�qcjld�bezv]�o$`cb\ßrj�_t`cjnàv]ij�àv]�_a`cjskabrzv`�_$da`9àÐo$d$_t`cjswKà�qcb�£-f�g�_tb\à4]���ð´à3_t`�£-zv}ck�jld"da`9àÐo
g���}ijlk�{Td�bezv]cg3_t}ck�j u jnbe]cz´f�àvw2h-g4k�jlqTo$br_a`¤g�q-g3_tg u g4d�j¹à x d�bezv]-g�_t}ck�jldl�¤Ãâà´dabrw|h<ßeb x {´_t`ijj~��h9ßeg4]-g3_ab\àv]�m3opj�g4dad�}cw2j
_t`-g�_Ij�g4f�`¢d�bezv]cg3_t}ck�j
`-g3d(àv]9ß�{ x à4}ckKd�bezv]-g�_t}ck�j
yvjnfn_�à4kadlm�z4jl]cjnktg3_ajlqo$br_a`�k�jldah�jlf~_�_�à2_t`cj�dajljnq�yvjnfn_�à4kad��¡À�º��$[�º����lº�� ç m�g4]iqF_t`ij�_^opà�dabez4]-g3_t}ikajsyvjlf~_�àvk�d�o$br_a`�_t`ij
`cbrzv`cjld�_"ktg4]9å�d�g4kajs}cd�jlqFbe]�_t`cjsf�àvw|hcg4kabrd.àv]��I\^]¹à4_t`ijlk�o´à4kaqcdnm�opj }cdajkQ ¹ Æ2g4]cq�Q á ¹ V
be]�f�àvw2hc}i_abe]cz&_a`cj�g4d�{�w2w2jn_tk�bef�� �c�! u jn_^opjljn]Ç_a`cj���}cjnk�{0g4]iqõj�g4f�`0dabrzv]-g3_a}ckaj�be]5_t`ijq-g3_tg u g4d�j4�Ã�`cj¿ßrj x _"qcbeg4zvktg3wEbe]��Kbezv}ikajsÆc� W qcjnhcbef~_td$_t`cj�dajnf�àv]cq�d�_tjnh�be]¹YIk.à�fljnqc}ckaj�Æc�ASi�r§ o$`cjlk�j
j�g3f�`aà x _t`cj�_�àvh O ktg4]<å4jlqFyvjlf~_�àvk�d x k.àvw¾_a`cj���}cjlk�{�brd�f�àvw|hcg4kajnq�o$br_a`�_t`cj�q-g3_�g u g4daj3��Ã�`cbrdd�_ajlh�bed�]9à4_a`cbe]czOwUàvk�j�_a`-g4]�gOd�jlkabrjld�à x w2jn_akabrf O u g4dajnq�dabrw|bbß�g4k�br_^{�d�j�g4k�f�`cjldnmMo$`cbef�`Pbrd�da}ch Oh�àvk�_ajlq u {TwKàvd�_ �ÆW o d�_tk�}cfn_a}ckajndl�5Ã�`ijlkajFbednmp`9àÐopjny4jlklm&à4]cjFqiktg�o u g4f,å½à x _t`cbrd�qcjld�bezv]��dabrw|bbß�g4k�br_^{�daj�g3kaf�` x àvk�qcb�î�jnkajn]�_���}cjlk�{�dabrzv]-g3_a}ckajnd�wOg�{?g4fnfljld�d�qcbrî�jlk�jl]�_�h�àvk�_ab\àv]id¿à x _t`ijq-g3_tg u g4d�j4m¡g4d�_a`cjld�j���}ijlk�{&dabrzv]-g3_a}ckajnd¢`-g�yvj�qcb�î�jnkajl]�_¢_.àvh O kag4]9å3jlq�yvjnfn_�à4kadl�?\ x _t`cj�w|g4be]w2jlwKàvk�{«brd�]9à4_âß�g4k�zvjIjl]9à4}czv`�_.à�`9à�ßeq«_t`cjpjl]�_tbrkaj dabrzv]-g3_a}ckaj¡q-g3_tg u g4d�j4m3h-g4k�_ëà x _t`cjpq-g3_tg u g4d�jw�}cd�_ u j"d�_�à4kajlq|be]�_t`cj$£�ßrj"d�{�d�_tjnwFm�o$`cbrf�`O`-g�yvj�w�}cf�`xßbàv]czvjnk g4flfnjld�d
_tbrw|j7_a`-g4]|_a`cj"w|jnw Oàvk�{v�"Ãâà�d�}chch�àvk�_ x g4d�_�kajndah�àv]cdaj�_tbew2j x àvk�d�bew2b\ßeg4kab�_^{Od�j�g4k�f�`�m�w|g4]�{ �ÆW oÅd�_tka}ifn_t}ikajld�_a`�}cd
bew2h9ßrjlw2jl]�_�dPàvhc`cbrd�_abef�g�_tjlq�w|jnwUàvk�{�wOg4]cg4zvjlw2jl]�_�_tjlf�`i]cbe��}cjnds_.à�w2be]cbrw|brÄlj g4flfnjld�d�_�à�_t`ij
d.ßbàÐo�£�ßrj«d�{�d�_ajlw��
� be]iflj�o
j"`-g�yvj"]9à4_¡br]cf�àvk�hEà4ktg3_ajlq2g4]�{ �"W o d�_tka}ifn_t}ikaj"be]Ràv}ck j~��h�jlk�bew2jl]�_tdnm�opj"kajldPàTßry4j
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�Kbrzv}ckaj"Æc� W �#":ã�Ó*Ö\Ó�Ù>Ø%$âÍ�Ä"Å�ÓgÔ,ã�×�Û�ÔÁØÌã�ÓÁÔGË Í�Ê�Ç�Ø	ÄÆÅ,ÓgÔGËÌÝ
ËÌÖ Ç�Å>ËÌØ#ÈkÔ2Ó.Ç�Å,Ã,ã^ØÌã<Ç�Ø(Ä~Ô2Ó,Ô�Ø�ã�ÓÁÅPÇ�Ê'&�ËÌÊÆÍ×ªÙRØÌã�Ó^æ�ÄÚÓGÅ>È+ÔGË Í�Ê�Ç�Ø#ÄÆÅ�Ó�Þ(":ã�Ó�ÔGÈ3ÔGØ�ÓGÝ ×�Ê½ØÌã�ÓKÅGË Í�ãÆØgÄ_Ô2Ó,ÔKØ�ã�ÓKÅPÇ�Ê'&�ËÌÊÆÍ�Ôx×ªÙ
ØÌã�Ó
ÔGË Í�Ê�Ç�Ø	Ä"Å�Ó,ÔËÌÊ
Ø�ã�Ó¿Ü_Ç�Ø�Ç*),Ç�Ô2Ó�Þ�øÚËÌÊ¬Ã,ÓkØ�ã�ÓvÅ>Ë Í�ãÆØ6ÔGÈ2ÔGØªÓGÝ ×�Ê�Ö ÈKÊ¬Ó,Ó.Ü�ÔkØª×xÇÆÃ,Ã,Ó,Ô,ÔkØÌã�ÓvØª×,Õ�Ñ�ÅPÇ�Ê'&_Ó.ÜKÔGË Í�Ê�Ç�Ø	Ä"Å�ÓÒ�Ó,ÃGØ�×�Å,Ô,û�Ö\Ó,Ô,ÔkÝ^ÓGÝ^×�ÅGÈRË\ÔkÅ�Ó.æ�ÄÆËÌÅ,Ó.ÜKØª×
ÔGØ�×�Å�ÓkØ�ã�Ó¿Ü_Ç�Ø�Ç*),Ç�Ô2Ó�Þ
_t`ibedshck.à u ßejnw u {?k�jny4jlkad�be]cz�_t`cj2k.à�ßejldnà x _t`cj2��}cjlk�{´dabez4]-g3_t}ikaj2g4]cq´_t`cj2dabrzv]-g3_a}ckaj�be]�_t`ijq-g3_tg u g4d�j4� � h�jlfnbr£-flg�ß\ß�{vm�ktg�_t`cjnk _a`-g4]&}idabe]iz�_a`cjOkag4]9å�be]cz�à x _t`cj2��}cjlk�{&d�bezv]-g�_t}ck�j2br]?flg�ß O
fl}<ß�g3_abe]cz�_a`cj�g4d�{�w2w|j~_tk�bef+� �c�! m�opj|}idaj¢_t`cj¢kag4]9å�be]iz�à x _a`cj¢dabrzv]-g3_a}ckaj¢br]�_a`cj�q-g3_tg u g4d�jbe]id�_tjlg4q��0Ã�`cbrdOdabrw|h<ßej�wUà�qcb�£-f�g3_ab\àv]Tjn]-g u ßrjldO}id|_�àtå4jnjlhÐàv]9ß�{�_t`cj�_�àvh O ktg3]9å4jnq�yvjnfn_�à4kad
à x j�g3f�`´d�bezv]cg3_t}ck�j x k.à4w _a`cj¢q-g3_tg u g4d�j¢be]�_t`ij�w|jnwUà4k�{vm�kajlzvg4kaq9ßrjld�d�à x _t`cj¢br]chc}i_���}ijlkabrjldn�X?j¢f�g4]�b\ßbße}cd�_tkag3_tj _t`cbrd�f�àv]ifljlh�_�}idabe]iz�_t`cj¢k�bezv`�_«qcbeg4zvkag4wÁbr]P�Kbrzv}ckaj�Æc� W �vX?j�£-kad�_nß\à�g3q
be]�_.à�_t`cjOw|jnwUàvk�{P_t`cj|_�àvh O ktg4]<å4jlq�y4jlfn_.àvkad
à x g�ß\ßI_t`ij�dabrzv]-g3_a}ckajnd�be]&_a`cj�q-g�_�g u g3daj4����àvk
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j�g3f�`[��}cjlk�{&d�bezv]-g�_t}ck�j-,/.�hck�jldajn]�_tjlq�_.àF_t`ijOd�{�d�_tjlw�m�b�_�brd�d�jl��}cjn]�_ab�g�ßbßr{�f�àvw|hcg4kajnq?o$br_a`
j�g3f�`Pdabez4]-g3_t}ikaj102.�be]�_t`cj�qcg3_�g u g4daj�}cdabr]cz302.54(d�kag4]9å�be]czi����àvk�j~�ig4w2h9ßej3m�_.à�f�àvw2hc}i_aj�_t`ij
dabrw|bbß�g4k�br_^{ u jn_^opjljn](,/.´g4]cq60|§�.-mIopj�}cdaj�_t`ij�yvjlf~_�àvk�d¢o$br_t`�k�jld�h�jnfn_�_�à��¡À�g4]cq(�7� Àpx à4k
,/.�g4]iq80¿V9.-m�opj2}cdaj¢_t`ij�y4jlf~_�àvk�d o$b�_t`´kajld�h�jnfn_ _�à:�$[�g3]cq;�7��m¯g4]iq?dPà�à4]���Ã�`cjlk�j|brd«]9à
]cjnjlq�_�à2g4flfnjld�d"_a`cj�ß\àÐopjlk O ktg4]<å4jlq�yvjnfn_.àvkad�à x _t`cj«d�bezv]cg3_t}ck�jld$be]�_a`cj«q-g3_tg u g4d�j g4d7_t`cj~{�g4k�j]cj~yvjlkp}cdajnq��IÃëà�}c]iqcjlk�d�_�g3]cqO_t`ij"d�bezv]ibr£-flg4]cflj�à x _t`cbrd f�`-g4]czvj3m�f�àv]cd�beqcjnk _a`cj � \5m e ðTbe]Ràv}ik
j~��h�jlk�bew2jl]�_td�o$`ibef�`Pd�_.àvkajnd�Q ¹ §2STS|y4jlfn_.àvkad x à4k�j�g3f�`´d�bezv]cg3_t}ck�j4m�g4]cq�}cd�jld�àv]<ßr{�Q á ¹ ¾
_�à4h O kag4]9å4jnq�yvjnfn_�à4kad x àvkXf�àvw2hc}i_abe]cz"_t`cjpdabrw|bbß�g4k�br_^{v�MÃ�`ibedKd�bew2h9ßej wKà�qibr£-flg3_tbbàv]�g¡ß\ß\àÐo$d¯}cdX_.à
kajnqc}cfnj _a`cj�w2jlwKàvk�{�kajn��}cbek�jlw2jl]�_ u {�wKàvk�j�_t`-g4]Fg x g4fn_.àvk&à x §$STS*<�¾>=Y§2¾im-g3]cqFjn]-g u ßrjs}cd
_�àsd�_�àvk�j7_t`cj�jn]�_abek�j�dabez4]-g3_t}ikaj�q-g3_tg u g4d�j�be]�_a`cj�w|jnwUà4k�{v�K�-}ck�_a`cjlk�wUàvk�j4m�g¡ß\ß�_a`cj x j�g�_t}ck�j"j�� O_tkag4fn_ab\àv]2w|g4hchcbr]czvd¡qcbed�fl}cd�dajlq u j x à4kaj"f�g4] u j�qibekajnfn_.ßr{2g4hch<ßebejnq2_.à�_a`cbed¡qcjld�bezv]�g4d¡_a`cj�dag4w2j
ktg3]9å�be]czFg4hch9ßrbejnds_.à u à4_a`&dabrzv]-g3_a}ckaj2g4]iq&be]iqcj~��y4jlfn_.àvkadn�¹Ï«]´_t`cjKà4_a`cjlk `-g4]cq�mXb�_�d�`9àv}9ßrq
u j ]<à4_tjnq�_a`-g3_$_t`ibed�qcjndabez4]�brd�]9à4_"g4hihck.àvhikab�g�_tj«be]�_a`cjsd�{�d�_ajlw2d"o$`ijlkaj �"W o brd�}cdajnq��¡Ã�`cj
kajlg4d.à4]&beds_t`cg3_�_a`cj2f�àvw2h-g4k�bed.à4]?brd ]<à©o q<àv]cj2be][g�dabrzv]-g3_a}ckaj O u { O d�bezv]-g�_t}ck�j u g3dabednm¯o$`ibef�`bew2h9ßrbejldX_t`-g3_ _a`cj$dabez4]-g3_t}ikaj$dabrw|bbß�g4k�br_^{ dajlg4kaf�`�flg4]2]9àvßbàv]czvjnk u j$qcjnf�àvw2hEà4dajlq|be]�_�à gsdajnkabejnd
à x w2jn_akabef O u g3dajlq�dabew2b\ßeg4kab�_^{�d�j�g4k�f�`��«\�_«da`<àv}9ßeq�g�ßedPà u j�]9à4_ajlq�_t`cg3_�_a`cbed�]ijnoAqcjld�bezv]�q9à�jnd
]9à4_�]cjnfljld�dtg4k�b\ß�{?hik.à�qc}cflj|beqcjn]�_tbeflg�ß kaj~_tkabrjny3g�ß kajnda}9ß�_td�g4d�_a`cj^àTßrqtà4]cj|o$`cjnkajO_a`cjOkag4]9å�be]iz
à x _t`cjs��}cjnk�{�bed$}cd�jlq��pÊ�j~yvjnk�_t`ij�ßejndadnm�opjs`-g�yvj x àv}c]cq�ßeb�_a_�ßrj�qcbrdafnkajlhcg4]cfn{ u jn_^opjljn]�_t`ijs_^opà
daf�`ijlw2jld"be]�_t`cjsj��ih�jlk�bew2jl]�_�g¡ßMkajld�}9ßr_ad�o$br_t`/àv}ik�zvk.àv}i]cq O _aka}i_a`Fd�jn_l�
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^`_ba9c%c<ßd_fehg%ikjml'nFo	ehp-e\ßqasrtedju_6o	n7a9r	v�lwjmn�v�l%g%ehxzy%n�o|{%n�otv}r	eh~2n}{�ehgw��l�a9c'jtn}r��(j�à6n��9n}r�_
otedi�g�asjty%rtn�edg(a�{�a�j�a9~�asotn9�`edj�edo�cEà�o	oted~9ßhnSj.àFed{%n}g*jme���_;rta9c%eh{<ßd_8�fed{%n�à�otn�xzy%n}g%v�n}o�jtl�asj/a9r	n
otedp/ebßqa9r�ehg/jtl%n�{%asj�a9~%a9otn�j�à�a>i�ed�9n}gSxzy%n�r	_���^�n�_Tà�g'{Sjml%n*ßhehp-edjtn}{�v}a9c�a9~%ebßhe�ju_
à9�Qjml'n���n7a�jmy%r	n
��n�v�j.à�r�ehg�v7a9c!jmy%r	ehg%i��feho	y�a�ß�o	ehp-e\ßqasrtedju_9��jml%n�rtn�a9r	n�akgzy%p+~�n�r�às�+r	n7a9oPà�g%o3��à�r+ßhn�oto3jml%a9g
c2n}r	��n�v�j�r	n�jtrtehn��sa�ßVc2n}r���à�rtp/a9g%v�n���rPà�p�jml%n�as~Eà���n�c'r.àfv}n}o	o}����edrto�j7��aso�n��!c9ßha9ehg'n}{|edg��!n}v�jmebà�g
� �¡ !�%e���a9g/à���n�r	¢£l%n�ßhp-ehg%i�gzy%p1~2n}r�à9�Votn�n}{���n}v�j�à�r	o��¤a¡ß\ß�edg%oted{%n�jml%n���à�r.à�g<à�e�i*a9c¥�%jml%n���eq�!ehi
p-n�jml<à!{-p�a7_�y%g'{%n}r	n}o	jtehp/asjmn£jml'n�jmr	y%n�otehp-e\ßha9rte�ju_+~2n�ju¢`n}n�gSju¢´à>�feh{%n�à+otn�xzy%n}g%v�n}o��¦�!n�v�à�g%{¥�
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�!° v t�^��sýFn�l�a7�9n�a¡ßho.à�a9c%c9ßdehn}{¿à�y%rNa�ßdiTà�r	edjml'p\j�à�eh{'n}g*jme���_+o	ehp-e\ßqasrQv�ßhy'o	jmn�rtoNedg1jml%n£�f° v t�^��
¨¦l%n�p�a µ à9rtedju_¿à9�¥jtl%n�v�ßhy'o	jmn�rto�¢�n�l�a7��n���à�y%g%{�a9rtn�otp/a�ß\ß¯��~%y'j�jml'n}rtn�a9r	n�a�gzy%p1~2n}r6à9�:ßha9rti�n
v�ßdy%o	jtn}r	o}�¦ý8n>l�a7��n>��à�y%g%{�jml�a�jÁßha9rti�n�v�ßhy%o�jmn}r	o�¢£e�jml��!ed{%n�à/v�ßdehc%o�à�r	ehi�edg�asjmedg%i1��r.à9p�{%ed�9n}rto	n
ß\àfv7a�jme\à9g%o¦a9r	n�iTà"àf{�ehg%{'ehv7a�j�à�r	o'à9�VcEà�c'y9ßqa9r��fed{%n�à�v�à9gzjtn}g*j7�
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¨¦l%n�Ò%rto	j`o	jmasjmn�p/n�g*j�edo6à9~z�febà�y%o(Î�otedg%v}n£jml'n*ßdn}g%i9jtl%o6à9�Qa�ßbß'jml'n�n}{'i�n}o�ehg>+õa9r	n�a�j�pKà�o	j
� ��+õeho�a�oty%~%i9rma9c%l^à9�Qí/ËâÊ/Ë�ø¬Ì�Ømï á Ì���à�r�a�ßbß�ï á ñ � ��È�o{+ a9g%{/í�Ë¯Ê�Ëqø¬Ì�Øtï á Ì�otl�a9r	n�jtl%n�ota9p-n
otn�jgà9�V�9n}r�jmehv�n}o�a9g%{K+ùedo¦v�à�g'g%n}v�jmn}{¥��í/ËâÊ/Ë�ø³Ì�Ømï á Ì�edo¦v�à�g'g%n}v�jmn}{¥�

¨âà:c%r.à��9n/jml'n/o	n}v�à9g%{;o	jmasjmn�p/n�g*j7�³¢�n-Ò�rto�j+o	l9à�¢Yjml�asj�í/ËâÊ/Ë�ø¬Ì�Ø � Ì�eho�g9à9j>v�à9g%g%n}v�jmn�{��
[Nehv,å�a9g*_�n�{%i�n>h^à9�'ßdn}g%isjml � ehg�+S�S^`_�r	n}pKà��!edg%i�jml%edo>n�{%i�ns�¬¢`n�c�asr	jme�jmebà�g�+Xehg*j.à�ju¢pà
{%edo µ à�edgzj¦jtrtn�n}o�+H��a9g%{K+H ���°Ð�Ní/ËâÊ�Ëqø¬Ì�Ø � Ì¦edo¦v�à�g'g%n}v�jmn}{¥�2�9n}r	jtehv�n}o�edgl+H��a9g%{�ehgK+H �p1y%o	j�~2n
v�à9g%g%n}v�jmn�{F~*_|oPà�p-n1n}{%i9n}o�ehg�í/ËâÊ/Ë�ø³Ì�Ø � Ì��k�Qn�j�Ë�¡³Ø�¢!Ì�~2n1oty'v�l8a9g�n�{%i�n1¢£e�jmlM¡£&(Ê�Ë�+H�}Ì
a9g%{u¢¤&HÊ�Ëi+H ëÌ1aso�e\ß\ßdy%o	jtrmasjtn}{;edgk��ehi9y%rtn� f�÷È1Ë¯a*Ì��;^`_;a9{%{%edg%i6Ë�¡³Ø�¢!Ì>j.à�+H�3a9g%{¥+H ��N¢`n
��à�r	p a-g%n�¢Ho	c�a9g%g%edg%i�jtrtn}nvà9��øN�3+ á ���!ehg'v}n3Ë�¡³Ø�¢!Ì¦edo�a9g]n}{%i�n�ehg]í�Ë¯Ê�Ë�ø³Ì�Ø � Ì��2jtl%n¿ßdn}g%i9jtl
à9��Ë�¡³Ø�¢!Ì#p1y%o	j£~2n�o	jtrtedv�j�ß�_^ßdn}o	o�jml�a9g � �NÈ�o£a�r	n}o	y9ßdj}�!jml'n�j�à9jma�ß:ßhn�g%i9jtl+à9�Va�ß\ß5jml%n�~'rma9g%v�l'n}o
ehg�+ á eho�o	l9à�r	jtn}r�jtl�a9g|jml%asj�à9�{+S�>¨¦l%eho�v�à�g*jmrta9{%ehv�jmo�jtl%n�a9oto	y%p-c'jmebà�g|jml�a�j^+�eho�a%e|�f¨��



« ä¡¾
»�n�g%v}ns�2í�Ë¯Ê�Ë�ø³Ì�Ø � Ì�p1y'o	j�~�n�{'ehotv�à�g%g%n�v�jtn}{��

�!ehg'v}n3a�ßbßNjml%nSo	y%~'jtrtn}n�o¦+ Þ 4¶o1l�a7�9n3n}{%i�n�o1otl<à�r	jtn}r+jtl�a9g � ��jml'n�_�asrtnSa¡ß\ß�oty%~%i9rma9c%l'o�à9�
í/ËâÊ�Ëqø¬Ì�Ø � Ì��H¨¦lfy'o}��n}a9v�l|à9��jtl%n�v�à9g%g%n}v�jmn�{�v�à�p/c�à�g%n�g*jSø'Õ�p1y'o	j�v�à9gzjma9ehg�asgbedg*jmn}i9rma�ß
gzy%p1~2n}r*à9�/+ Þ 4¶o}�£°Ð��ø'ÕVl�a9o*à�g9ß�_/à�g%n>oty%~'jtrtn�n<+!Õu�§+!Õ�p1y%o	j�~2n�jml'n<e|�!¨ýàs��ø'Õ�Î/àsjml%n�r	¢£eho	n
¢`n�v}a9g�rtn}{'y%v}n�jml%n�j.à9j�a�ß¥n}{%i�nkßhn�g%i9jtl�às�Y+²~*_3y%otedg%i�jml%nje|�!¨ à9�³ø'Õ³j�à-rtn�c9ßqasv}n^+!Õu�

¨¦l%n�iTà*a¡ß2jtlfy'o¦eho�j.à1otl9à�¢�jml�asj�n7a9v�lSø!Õ³v�à�r	rtn�otc�à�g%{%o�j.à1n��'a9v�j�ßd_^à�g%n�+ Þ �NÈ�ototy'p/n�e�j�edo
g9à9j�jml'n+v7asotn1asg%{]jml'n}rtn�n��!eho�jmo�a�ø!Õ�¢£l%edv�l|v�à�g*jma9ehg%o�ju¢´à^à�r�pKà�r	n>o	y%~'jtrtn}n�o}����l9à"à9otn�ju¢pà
oty'~'jmr	n}n}o�+!Õ�asg%{K¨ Þ ehgK©�Õ�o	y%v�l]jtl�asj�jml%n�rtn>n��!eho�jmo�asg;Ë�¡¬ØX¢'Ì\&�ÍSËqø'Õ¤Ì�¢£edjtlK¡M&`+!ÕÐØ�¢@&`+ Þ �
�!y%v�l8a�jtrtedc9ßhn�jnà9�\+!Õâ�ª+ Þ a9g%{éË�¡³Ø�¢!Ì�p1y%o�j�n��!eho	j+a9o�ø!Õ�edo>v�à�g%g%n�v�jtn}{��S°ugFa9{%{'edjmebà�g���Ë�¡¬ØX¢'Ì
eho�g9à9j�a�~%rta9g%v�l|edg'+òà9jtl%n}r�¢£ehotn�edj�¢´à9y9ßh{|~2n+c%a9r	j*à9��+!Õ�à�rw+ Þ �ÁÏ�g]jml%nvà�rtedi�ehg%a�ß�jmr	n}nB+S�
jml'n}rtn�n��!eho�jmo`a�c�a�jmlSí\~2n�ju¢`n}n�g@¡�a9g%{>¢2�N�!ehg%v�nw+fÕ�a9g'{Z+ Þ a9r	n�{%edotv�à�g%g%n�v�jmn�{�¢£edjtl�r	n}otc2n}v�j
j�à'+S�#a9g%{�a�ßbß�jtl%nSn�{%i�n}o�v�à�g%g%n�v�jtehg%i|jtl%n}p j�à]jtl%n3rtn�o	j
às�?+ a9rtnxàs��ßhn}g'i9jml � �#í p1y%o�j
v�à9gzjma9ehg�a9g�n}{'i�n¦hKà9�pßhn�g%i9jtl � ��¨¦l%edo�eho�{%n�pUà�g'o	jmrtasjmn�{Fedg���ehi�y'rtn� !�¶È�Ë�~5Ì��¦c£n}c9ßha9v}edg%i%h
¢£edjtl­Ë�¡¬ØX¢'Ì�ehg�jml%nUà�rtedi�ehg%a�ß/+ ¢£ebß\ßN��à�rtp a:g%n�¢²o	c�a9g%g%edg%i]jtrtn}nUà9��øé¢£edjmlFotl9à9r	jmn�r�j.à9j�a�ß
ßhn�g%i9jtl�a9o � Ë�¡³Ø�¢!Ì{« � �VÈ�i*asehg+¢`n'à�~'jma9ehg1a�v�à�g*jtrma9{%edv�jte\à�g�asg%{�l%n}g'v}n9�zn}a9v�l+ø'Õ5v�à�rtr	n}o	cEà�g'{%o
j�àRà�g'n�asg%{¹à9g9ßd_^à�g%n�+ Þ �
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°ug:jtl%eho�a9c%c2n}g'{%e�����¢�n�{%n}o	v}r	eh~2n+a�c%otn�y%{9àsêÐv�àf{%n+edp/c<ßhn}p-n}g*jmasjmebà�gxà9�Vjml%n>v�ßdy%o	jtn}rtedg%i/a�ß�ê
iTà�r	edjtl%p ehg*jmrPà!{%y'v}n}{�edg��!n�v�jte\à�g- !�¡ä!�V¨¦l%n�ehp-c9ßdn}p-n}g*j�asjte\à�g>v�à9g%otedo	jmo�à9�5ju¢´à�p/a9ehg�r.à�y!jmehg'n}o}Ó
^���°ª��t�ê¯e|�!¨���à�r�jml'n�v�à�g%o�jmr	y%v�jte\à�g/à9�¬jml%n�e]�!¨\a9g'{�v}a�ßhv�y9ßqa�jme\à9g%o´à9�¬jml'n�n}{%i�n�{%n�g%ote�jmedn}o}�



« ä a

Ë¯a*Ì Ë�~5Ì

��edi�y%rtn+ !�¶È+Ó�°ë×�Å1)G×�ØÌãNËÌÖÌÖ Ä_ÔGØ	Å.Ç�Ø	Ë�×�Ê<Ô,û´Û´ÓK×9)�Ø�Ç�ËÌÊ Ç�Ã,×�Ê�Ø	ÅPÇ_Ü�Ë�ÃGØ#Ë�×�ÊF)�ÈxÅ�Ó�Õ�Ö ÇÆÃGËÌÊÆÍ<hN×ªÙvÖ\ÓGÊÆÍ�ØÌã� Û�ËÌØ�ã�ÇKÔ,ã�×�ÅGØ�ÓGÅ�Ó.Ü2ÍÆÓ�Ë�¡³Ø�¢!Ì�Øª×+×9)�Ø�Ç�ËÌÊ
Ç3)GÓGØ	ØªÓGÅ�=¹øN"âÞ
a9g%{6�'�³���!¨d�mcC��à�r1eh{'n}g*jme���_!edg%i:jtl%n3v�ßdy%o	jtn}r	o�~�a9otn�{uà�g�jml%nSv�à�p-c%y'jmn�{Oe|�!¨Pa9g%{�n}{'i�n
{%n�g%ote�jmehn�o}�

¨¦l%n�^���°ª��t�ê¯e|�!¨ùr.à�y'jtehg%n�eho�a|otedp/c<ßhnSn��!jtn}g%o	e\à�guà9��jml'n%]�r	y%o.å�a�ß�a�ßhiTà9rtedjtl%p��ZÏ�y'r
ehp-c9ßdn}p-n}g*j�asjte\à�g�eho�~�a9o	n}{
à�g]jtl%n1��n�rtotebà�gaà9��]�rty'o.å�a�ßV��à9y%g%{�ehg�_@¾T¾!��c��> �¾sr ( ��¨¦l%n+ehg%c%y!j
j�à+^���°ª��t�ê¯e|�!¨­eho`a+É8¢£e�jml�V´��n�r	jtehv}n�o}�N¨¦l%n�rtn�asrtn�ju¢pà�à�y!jmc%y'jpà�~ µ n�v�jto�j�à>jml%edo`rPà�y'jmedg%n9Ó+ eho�jml%n�e|�!¨úà9�¬É��%a9g'{%h � Ü±hb²Zh�³��7ãi´¯µ-eho�a>ju¢´àsêÐ{%ehp-n}g'ote\à9g�a�ß�a9rtrta�_�jtl�asj¦o�j�à�r	n}o�jtl%n�n}{'i�n
{%n�g%ote�jmehn�o�à9�#jml%n1ju¢pà]�¦��4÷o>asj	j�a9v�l%n�{�j�à�n7a9v�l�~%rta9g%v�l(Ë�,/.�Ø�02.zÌ�ehg�+���¢£e�jml|jml'n-{'eho	jma9g%v�n
jml'rtn}o	l9àTßd{�otn�j	jmedg%i�asj � Ô¤Õ¡ÖsË�,/.%Ø�02.!Ì���¨¦l%n�c%otn�y%{9àsêÐv�àf{%n�ehp-c9ßhn�p/n�g*j�asjte\à�g�à9�`^���°ª��t�ê¯e|�!¨
eho£aso£��à�ß\ß\à�¢£o�Ó
^���°ª��t�ê¯e|�!¨>Ë¤É#Ì
« +·¶ ¸
ä ¹º-Úº1n}a9v�l���n}r�jmn��»¢>&�ÊSË¤É#Ì
� ¼ -Me:Èw]^��êë�H�N¨>Ë�¢!Ì
� oPà�r	j�ÍSË¤É#Ì�~z_Sg9à�g%{%n�v}r	n7a9o	ehg%i � Ô¤Õ×ÖsË z Ø z Ì  ã½¶ ò¾ ¹º-Úº1n}a9v�l�n}{%i�n�Ë�,/.%Ø�02.zÌ¾&�ÍSË¤É#Ì���edg�à9rt{%n�r¦~z_�g<à�g%{%n�v}rtn}a9otedg%i � Ô�Õ×Ö�Ë�,�.�Ø�02.zÌ



« ä q
a ¼ -q ¿ ¶ ��°ëì�t�ê��H�N¨>Ë�,�.fÌr À¾¶ ��°ëì�t�ê��H�N¨>Ë¤0�.fÌ
« ò ÁE¶ � Ô¤Õ×ÖsË�,/.%Ø�0�.zÌ
«�« 0�¹ ¿ Ú À« ä �bÂ�Ã�2
«�� ¿ ó�³�¡5å�Í � Ü±h�¶ ¿ ó�³�¡5å�Í � Ü±h�n «
« � 0�¹ ÁÅÄÚ ¿ ó�Æ�Ç1³�Ü±hª�
´�Í � Ü±h
«   �1Â�Ã�2
« ¾ ¿ ó�Æ�Ç1³�Ü±hª�
´�Í � Ü±h�¶ÈÁ
«1a ¿ ó�³3¡2å%ÉmÇ1³�Ü!Í � Ü±h�¶ «
«bq Ã�¶	�
Ã
« r ¿ ó�³3¡2å%ÉmÇ1³�Ü!Í � Ü±h�¶ ¿ ó�³3¡5å%É�Ç1³�Ü!Í � Ü±h�n «
ä9ò Ã�¶	�
Ã
ä « +·¶ + F Ë�,/.�Ø�0�.zÌä�ä h � Ü±hb²Zh�³��7ãi´¯µ�_ûã ( ¶ Ë v È�e'e:È�Ë ¿ Ø�Á�Ì�Ø v È�e'e:È1ËiÀ�Ø�Á�Ì	Ì
ä � �&Ï�e:^�°ëìw��Ë ¿ ØyÀ�Ì
äs� ã½¶Lã§n «
ä� �º1Ã_�1Êëº.2­Ë�+SØyh � Ü±hb²Zh�³Q�7ãi´¯µ'Ì

¨âà�y'g%{%n}r	o	jma9g%{�^���°ª��t�ê¯e|�!¨��!¢`n�g%n�n}{3j�à�edgzjtr.àf{%y%v�n�jml'n�{%eho µ à�ehg*j�êuotn�j�{�a�j�a1o	jtrty%v�jmy%r	n
y%o	n}{3ehg-jml%n�r.à�y!jmehg'n9��¨¦l%n�{%eho µ à�ehg*j�êuotn�j�edo`y'otn}{Sj.à+r	n}c%r	n}otn�g*j£a+c�a9r�jme�jme\à9gKàs�³a+{�asjma�o	n�j^_ ¾T¾'�
v�l���ä «
( �/°ug à�y'r+a9c'c9ßhedv7asjte\à�g���jml%n-{�asjma�o	n�j1edo�jml%n-otn�j¿à9��a�ß\ß��9n}r�jmehv�n}o�a9g%{�jml%n-c�a9r�jmedjte\à�g
eho���à�rtp-n}{|~*_:jml%n�o	n�jmo�às�N��n}r�jmedv}n}o�edg%oted{%n+n}a9v�l�v�à�g%g'n}v�jtn}{�v�à�p-c�à�g%n}g*j}�>È�otoPà!v�eqasjtn}{|¢£edjtl
n7asv�l|otn�j�a9rtn�a/gzy%p+~�n�rÁà9�No�j�asjty%o��sa9r	eqa9~<ßhn}o�Ó}³3¡2å%VKÇ � h�a9g'{»³�¡5å�Í � Ü±h1asrtn�jtl%n+gzy%p+~�n�r
à9�¦�9n}r	jtehv�n}o�a9g'{;n}{%i9n}o�ehg'oteh{'n-jtl%n��¦�wËYÆ�Ç1³�Ü±hª�
´�Í � Ü±h�eho>jml%n^ßhn}g'i9jmltà9�¦jml%n^ß\à�g%i9n}o	j�n}{'i�n
ehg'oteh{'n1jml%n/�¦�wËÌ³�¡5å%ÉmÇ1³�Ü!Í � Ü±h-edo�jml%n�gzy%p1~2n}rnà9�`n}{'i�n}o>ehg|jtl%n/�¦�H¢£edjtl�jtl%n}edr�ßhn�g%i9jml'o
n}xzy�a¡ß�j�à�Æ�Ç.³2Ü±hª��´�Í � ÜHh��'a9g%{3Ò�g�a¡ß\ßd_9�JÆ ¿ �
´ÎÍkÏ ¿ ³�Ð
Ñ�rtn}c'rtn}o	n}g*jmo£jml'n�ßhn}g'i9jml/à9�³jml'n�ßqa9o�j?e|�!¨
~%rta9g%v�l/asjtjma9v�l%n}{�j.à�jtl%n��¦����ýFn¦y%otn¦jml'rtn}n£rPà�y'jmedg%n}oV��r.à�pHjml%n¦{%edo µ à�edg*j	êuo	n�jN{%asj�a�o	jtrty%v�jmy%r	n
{%n�otv}r	eh~2n}{�ehgO_ ¾T¾'�Qv�l���ä «
( Ó^e:Èw]���êë�H�N¨>Ë�,/.'Ì�v�rtn7a�jmn}o>a�otedg%iTßhn�j�à�g�o	n�j�¢£edjtl�,�.
ËV��°ëìwt�ê
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�Qehg%n « ê � ehg�^���°ª��t�êÎe]�!¨­ehg%e�jmeha�ßhedµ}n}oVjml%n�{�asj�a>o	jtrty%v�jmy%r	n}o�~*_/v}rtn}asjmedg%i1a>otedg%iTßhn�j�à�g-otn�j
��à�r�n7asv�l8��n�r	jmn��;edg�jtl%n-i�rma9c'l��S°ug ßdehg%n��'��a�ßbß�jml%n-n}{'i�n}o�ehg�jml%n/ehg%c%y!j�i9rma9c%l8a9rtn�oPà�r	jtn}{
ehg]ehg%v�rtn7asotehg'i+à�rt{%n�r�à9�#jml'n}ehr*ßhn�g%i9jml'o}��¨¦l%n}o	n�n}{%i�n�o�a9rtn�jml%n�g�o	n}xzy%n�gzjteqa�ßbßd_]a9{%{%n�{�j�àSjml'n
{%edo µ à�edgzj�otn�jmo}��¢£l'ehv�l µ à�ehg:j�àS��à�r	pö�¦��4¶o�~�a9otn�{
à�g�l9à�¢ jtl%n�_|a9rtn+v�à�g%g'n}v�jtn}{�~*_]jml'n�g%n�¢
n}{'i�n}o��N��à�rVn}a9v�l�n}{'i�n�Ë�,/.�Ø�02.zÌ��¡ßhehg'n}o q a9g%{<r�eh{%n�gzjted��_�jtl%n£�¦��4¶o�jml�a�j�v�à9gzjma9ehg�,�.�asg%{�0�.%�
°Ð�5,/.�a9g'{/02.�~�n�ß\à�g'i�j�à�jtl%n¦oma9p-n£�¦���5Ë�,/.5Øm0�.zÌVedo�g9à9j�c�a9r	j(à9�5jml%n?e|�f¨���°ug1jml%edo�v7asotn9�*¢`n
à�g9ß�_>g%n}n�{�j.à�y%c2{�asjtn�jml%n�o	j�a�jmy%o��sa9r	eqa9~<ßhn}o¬j�à�asv}v�à9y%g*j���à�r�jtl%n�g%n�¢(n�{%i�n¦as{%{%n}{�j.à�jml%n¦�¦���
�Qehg%n «�� y%c2{�asjtn}o\³3¡2å�Í � ÜHh�edg�jml'n��¦���'¢£l%ebßhnÁßdehg%n�o «  �jml%rPà�y%i�l « r1y%c�{%asjmn�Æ�Ç1³�Ü±hª�
´�Í � Ü±h
a9g%{O³�¡5å%ÉmÇ.³2Ü!Í � Ü±h��Ñ°Ð��,/.�a9g%{é0�.8~2n�ßbà�g%i�j�àF{%ed§�n}r	n}g*j3�¦��4¶o}�£n�{%i�n8Ë�,/.�Ø�0�.zÌ�eho�jml'n
otl<à�r	jtn}o	j>n�{%i�n µ à�ehg'ehg%i�jtl%n�ju¢´à]�¦��4¶o}�Va9g%{�jmlzy%o�~2n}v�à9p/n�c�a9r�jnà9�#jml%n>e|�f¨ a9o�ehg'{%ehv}asjmn�{
ehgUßhedg%n «�� ��¨¦l%n�n}{%i�n�{%n}g'otedjtehn�o´à9��jtl%n�ju¢pà-�¦��4¶o¦a9rtn�v�à�p-c%y'jtn}{S~*_�jml'n�r.à9y'jmedg%n v È�e»e:È
ehg/ßdehg%n�ä « � v È�e'e:È eho¦o	l9à�¢£g|a9o¦��àTßbß\à�¢£o}Óv È�e'e:È1Ëâ�¦� ¿ ��t�edo	j�asg%v}n�Á�Ì
« 0�¹ Á Ú ¿ ó�Æ ¿ ��´ÎÍjÏ ¿ ³�ÐÒÑ
ä �1Â�Ã�2
� º1Ã_�1Ê�º"2�ê «
� 0�¹ Á Ú ¿ ó�Æ�Ç.³2Ü±hª��´�Í � ÜHh
  �1Â�Ã�2¾ º1Ã_�1Ê�º"28þ`Ë ¿ ó�³3¡2å%VKÇ � h�Ø ¿ ó�³�¡5å�Í � Ü±h£ü ¿ ó�³�¡5å%ÉmÇ1³�Ü!Í � Ü±hªÌa Ã�¶	�
Ãq º1Ã_�1Ê�º"28þ`Ë ¿ ó�³3¡2å%VKÇ � h�Ø ¿ ó�³�¡5å�Í � Ü±hªÌ

�Qehg%n�o « j.à � às� v È�e'e�ÈYl�a9g%{9ßdn}o�jml'n�v7a9o	n�¢£l'n}g�jml%n�g%n�¢Åe|�!¨ n}{%i9n-edo�jml%n�ota9p-n
ßhn�g%i9jtlka9o1jml%n+ßha9o	j<e|�!¨Pn}{%i�n�a�jtj�asv�l%n}{�j�à|jtl%n��¦���mc£n}v7a¡ß\ß`jtl�asj1¢`n�a9rtn�ehg*jmn�rtn}o�jmn�{(edg
v�à9p/c%y!jmehg'iSjml%n�n}{'i�n�{%n}g'otedju_
às��jtl%n/�¦� ¢£l%n�g�jtl%n�{%eho�j�a9g'v}n1jml'rtn}o	l9àTßd{Fedo�otn�j>j.à�~�n�jml'n



«�� ò

ßhn�g%i9jtlkàs�!jtl%n#g%n�¢¥e]�!¨8n�{%i�n9�V°ug>jtl%ehoQo	v}n�g�a9rtebà%�ªjml%n#otn�jëà9�!�9n}r�jmehv�n}o¬ehg�jml'eho¬�¦�8a9r	n#a9v�jty�a�ßbßd_
Ü�Ë\Ô2Ã,×�Ê�Ê¬Ó,ÃGØ�Ó.Ü-a9o�jml'nZe|�f¨Yn}{%i�n�Ë¤omÌ�a9{%{'n}{8n}a9r.ßdehn�r>{'ehomasc%c�n}a9r>a9o�¢�n�ß\ßâ�/È�o+a�r	n}oty<ßdj7�Vedj�edo
p-n7a9g%edg%iTßdn}oto¬j�à�v�à�p/c'y'jmn�jtl%n¦n}{%i9n¦{%n}g%o	edju_1a9g%{1jmlzy%oN¢`n¦otn�j#edj�j�ê « ��°Ð�5jtl%n¦g%n�¢¤e|�!¨6n}{'i�n
eho´ß\à�g%i9n}r`jtl�a9g%Æ ¿ �
´ÎÍkÏ ¿ ³�Ð
Ñ�~%y'j¦edo�jml%n�ota9p-n�ßhn�g%i9jmlSa9o�jml%nÁß\à�g%i9n}o	j�ehg*jmn�rtg�a�ß�n}{%i9n}o&à9�³jml'n
�¦���z¢�n�g%n}n�{�j�à�{%eho	v�à�y%g*j�jml9à9otn�edg*jmn}r	g�a�ß5n}{'i�n}o�a9o�jtl%n�_�¢£ebß\ß�{%edoma9c%c2n7asr}��»�n}g%v�n9�'edgUßdehg%ng¾'�
¢`n+v�à9p/c%y!jmn�jml%n�n}{%i�n>{%n�g%ote�ju_]þN��a9o�{%n�Ò�g'n}{|edg'�Nxzy�asjmebà�g8Ëâ !�¡ä�Ì��5~�asotn}{�à�g|a-{%eho	v�à�y%g*jtn}{
gzy%p1~2n}r²à9��n}{%i9n}om³�¡5å�Í � Ü±hQü�³3¡2å%ÉmÇ1³�Ü!Í � Ü±h��(�Qedg%n q rtn}c'rtn}o	n}g*jmo�jml%n£{%n��¤a9y9ß�j#v7a9o	n£¢£l'n}g
jml'nke]�!¨\n}{'i�n�eho&ß\à9g%i�n}r`jml�a9g:a�ßbß�n}{%i9n}o£ehg3jml'n+�¦���

^�a9v,å�j�àUßhehg'n+ä � ehg:^���°ª��t�ê¯e|�!¨�Ó�as��jmn�r�v�à9p/c%y!jmehg'i-jtl%n+n�{%i�n+{'n}g%o	edjmedn}o���¢`n+v�à9p1~%ehg'n
jml'n�ju¢pà��¦��4÷o�ehg*j�àRà�g'n>~*_3y'otehg'i-jtl%n��&Ï�e:^�°ëìw�ÑrPà�y'jmedg%n9���&Ï^e]^`°ëìw�Ñeho&ßdeho�jmn}{3~2n�ßbà�¢�Ó
�&Ï^e]^�°ëì���Ë¯�¦� ¿ �2�¦�;À���t�eho�j�a9g%v�n�Á�Ì
« �¦�ÓÐ¾¶ ��ì�°5Ï�ì1Ë ¿ ØyÀ�Ì
ä Ð3ó�Æ ¿ �
´ÎÍkÏ ¿ ³�Ð
Ñ@¶ÈÁ
� Ð3ó�Æ�Ç1³�Ü±hª�
´�Í � Ü±hw¶ Á
� Ð3ó�³3¡5å%V»Ç � hw¶ ¿ ó�³�¡5å%V»Ç � h¾nOÀ2ó�³�¡5å%V»Ç � h
  Ð3ó�³3¡5å�Í � Ü±hw¶ ¿ ó�³�¡5å�Í � Ü±h�nOÀ2ó�³�¡5å�Í � Ü±h¾ Ð3ó�³3¡5å%É�Ç1³�Ü!Í � Ü±h�¶ òa 0�¹ Á Ú ¿ ó�Æ�Ç.³2Ü±hª��´�Í � ÜHhq �1Â�Ã�2r Ð3ó�³3¡5å%É�Ç1³�Ü!Í � Ü±h?¶ Ð3ó�³�¡5å%ÉmÇ.³2Ü'Í � ÜHh�n ¿ ó�³�¡5å%ÉmÇ1³�Ü!Í � Ü±h
« ò 0�¹ Á Ú À3ó�Æ�Ç.³2Ü±hª��´�Í � ÜHh
«�« �1Â�Ã�2
« ä Ð3ó�³3¡5å%É�Ç1³�Ü!Í � Ü±h?¶ Ð3ó�³�¡5å%ÉmÇ.³2Ü'Í � ÜHh�n¥À3ó�³�¡5å%ÉmÇ1³�Ü!Í � Ü±h

�&Ï^e]^�°ëìw�FehoNa�o	ehp-c9ßhn`r.à�y'jtehg%n�jml�a�j�Ò�rto�j µ à�ehg'o�jml%n`ju¢´à�otn�jmo#~*_1edgz��àTåzehg%i�jtl%n£��ì�°5Ï�ì
r.à9y'jmedg%n9��a9g%{�jtl%n}g>y%c2{�asjtn}o¬a�ß\ßªjml'n�o�j�asjty%o��sa9rteha9~9ßdn}o¥j.à¦rtn�ä%n}v�j³jtl%nNg%n�¢��¦����¨¦l%ehoQv�à�g%v�ßhy%{%n�o
jml'n�^���°ª��t�êÎe|�f¨wr.à9y'jmedg%n9��¨¦l'n>jtehp-n�v�à�p-c9ßdn��!edju_^à9�V^���°ª��t�êÎe]�!¨wedo¦ehg3jml%n�ota9p/n�à9rt{%n�r
à9�ª]�rty%oPåsa¡ß�¢£l%ehv�l�ehodg�Ëih�ß\à�imhªÌ��%¢£l%n}r	njh>eho�jtl%n�gfy'p1~�n�r�à9��n�{%i�n�o�edg�jtl%n�i�rmasc%l��
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¨¦l%n>otn}v�à�g%{:c�a9r	jgà9�¬jml'n>v�ßhy%o�jmn�rtehg'i�a�ßdiTà�r	edjml'p:�!�'�³���!¨d�mc��5eh{%n�gzjtedÒ�n�o£v�ßhy'o	jmn�rto�~�a9o	n}{
à�g3jml'nke]�!¨±a9g%{�jml'n>n�{%i�n�{%n�g%ote�jmehn�o£v�à�p-c%y'jtn}{�ehg3jml'n�Ò%rto	j�c�asr	j7�#°Ðj£edo&ßheho�jmn�{�~2n�ßbà�¢�Ó
�'�³���!¨d�mc�Ë v rma9c'l»+S��È�rtrma7_%h � Ü±hb²Zh�³���ã�´¯µ��H�N{%i�njt�n}g%o	edju_Z$¥Ì
« ã½¶ ò
ä ��à�r¦n}a9v�l]n�{%i�n/Ë�,/.�Ø�02.zÌ}&�ÍSË�+�Ì���edg3rtn��9n}r	otn¿à9rt{%n�rgàs��edg%otn�r	jmebà�g
� ¼ -
� t�n�ßhn�jtn-Ë�,/.%Ø�02.zÌ���r.à�pÔ+
  0�¹ h � Ü±hb²Zh�³���ã�´¯µ�_èã ( _ûò ( R $¾ �1Â�Ã�2a c£n}pKà���n�v�à9g%g%n}v�jmn�{]v�à9p/c�à�g%n�gzjto£ehgl+²jtl�asj£v�à�g*j�a9edg%o¦,�.q 0�¹ h � Ü±hb²Zh�³���ã�´¯µ�_èã ( _ «
( R $r �1Â�Ã�2
« ò c£n}pKà���n�v�à9g%g%n}v�jmn�{]v�à9p/c�à�g%n�gzjto£ehgl+²jtl�asj£v�à�g*j�a9edg%o�0�.
«�« ã�¶ ã§n «

°ug��'�³���!¨d�mc��¥a¡ß\ß�e|�!¨±~'rma9g%v�l'n}o�a9r	n�o	v7a9g'g%n}{�a9g'{]{%n�ßhn�jtn}{|edg�jtl%n+r	n��9n}rto	n�à�r	{%n}rgà9�
l9à�¢ jml%n�_:a9rtn�v}rtn}asjmn�{�ehg]^���°ª��t�êÎe]�!¨��¥��à�r�n7asv�l�~%rma9g'v�l��¥jml'n+n}{'i�n+{%n�g%ote�jmedn}oÁà9g|n}e�jml%n�r
oted{%n´às�%jml%n`~%rmasg%v�l�a9r	n�n��'a9p-ehg'n}{��V°Ð�%jml%n`n}{%i9n�{%n}g'otedju_>n��'v�n}n�{%o�jml%n`{%n}g'otedju_>jml'rtn}o	l9àTßd{��9jml'n
¢£l9àTßdn£�¦�;eho�ed{%n}g*jtedÒ�n�{�a9oNa�v�ßhy%o�jmn}r�a9g%{�oty'~%otn�xfy'n}g*j�ß�_�{%n�ßdn�jmn�{���¨¦l'n¦{%n�ßdn�jmebà�g�à9�5~'rma9g%v�l'n}o
a9g%{��¦��4¶o�v}a9g�~�n+n7a9o	e\ßd_�edp/c<ßhn}p-n}g*jtn}{]~*_]y%otedg%i3a9g�as{ µ a9v}n�g%v�_*êíßheho�j�{�a�j�a�o�jmrty'v�jmy'rtnkÎ���à9r
n7asv�l���n�r	jtn���,�.*à9�'jtl%n¾e]�!¨���¢`n`a9otoPà!v�eqasjtn�a£{9à�y%~<ßhn²ßhedg9å9n�{vßdeho	jQjtl�asjVo	j.à�rtn�o�a�ßbß�jml%n#��n�r	jtehv}n�o
a9{ µ asv}n}g*j�j�à�,/.��>c�asjtl%n}r�jtl�a9g�otn7asrtv�l%edg%i���à9r�jtl%n�g%n��fjBe|�!¨ ~%rma9g'v�lFj�à�{%n�ßhn�jmn9�³¢`n/v}a9g
ehp-c9ßdn}p-n}g*j(ßdehg%n � ~z_1otehp-c9ß�_�{'n�ßhn�jmedg%i�jml%n&ßha9o	j�n�ßdn}p-n}g*jmoNedg1jml%n&ßdehg9åsn}{
ßhedo	jto�v�à�r	rtn�otc�à�g%{%edg%i
j�à�jml%n`n}g%{���n}r�jmedv}n}oâà9�%jtl%n�~%rta9g%v�l���¨¦l%eho¬eho¬~�n�v7a9y'otn�jtl%n`{'n�ßhn�jmebà�g���àTßbß\à�¢£oQjml%n�rtn���n�rtotn&à9rt{%n�r
à9�Nedg%otn�r	jte\à�g��¦¨¦l'n�jmedp/n�v�à�p/c<ßhn��!e�ju_S��à�r£jml%edo�o�jmn}c]eho�gSË « Ì��¦¨ëà�{%n�ßhn�jtn�jtl%n�¢£l9à�ßhn+�¦���2¢`n
g%n�n}{8j.à|v7a9r	r	_
à�y!j�a:{'n}c'jtl!êÐÒ�r	o	j¿à�r�~'rtn7as{'jml!êâÒ�rto�j1o	n7a9r	v�l;j�à]ed{%n}g*jted��_�a�ßbß�jml%n/v�à�g%g'n}v�jtn}{
��n�r	jtehv}n�o}�-¨¦l%n�jmehp-n1v�à�p/c<ßhn��!e�ju_|eho�jtl%n�oma9p-n�a9o�jml%n-gzy%p1~2n}rnà9�¾e|�!¨ ~'rma9g%v�l'n}o>ehg�jml�a�j
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�¦���'¢£l%edv�l3ehopà�g%n�ßdn}oto`jml�a9g�edjmo�gfy'p1~�n�r'à9�Q�9n}r	jtehv�n}o}�#¨¦l%n�a9~Eà��9n�a9g�a�ß�_!o	eho`otl9à�¢£o�jml%asj�jml'n
v�à9p/c9ßdn��!edju_Kà9�³jtl%n�n}g*jtehrtn�r.à�y'jtehg%n�eho�o	ehp-c9ßd_>g�ËiV|Ì��!¢£l%n�rtn^Vöedo`jml'n�gfy'p1~�n�r'à9�³��n�r	jtehv}n�o}�
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¨¦l%eho-{%edototn�r	jmasjmebà�gkv�à�g%o	eh{%n�rtn�{(jml'n:c%rPà�~9ßdn}p à9��~%y%ebßh{%edg%i�a�o	ehp-e\ßha9rte�ju_�otn7asrtv�lÑn�g%i�ehg'n
��à�r-atßha9rti9n:asg%{é{%e���n�rtotn:{�asjma9~�a9o	n�à9���!ed{%n�àFotn�xfy'n}g%v�n}o3oty'v�l�a9o-jtl%n�¢�n�~��­ý8n�j�a9v,å~ßhn�{
jml'eho�c'r.à�~9ßdn}p ��r.à�p jml'rtn}n]{%ed§�n}r	n}g*j�a9o	c�n�v�jmo�Ó8nG¼/v�ehn�gzj�asg%{­n�§�n}v�jmed�9n�rtn�c%rtn�otn}g*jmasjmebà�gÐà9�
�feh{%n�à;otn�xzy%n}g%v�n}o����¤a9o	j�otehp-e\ßha9rte�ju_;o	n7a9r	v�l���a9g'{Ñotn}a9rtv�l�rtn�oty9ß�j+à�r	i*a9g%edµ7asjte\à�g��ùÏ�y%rSp/a9ehg
v�à9gzjtrted~%y'jmebà�g�j�à�¢�asrt{%o>jml%n/rtn}c'rtn}o	n}g*j�a�jme\à9gdà9���fed{%n�à:otn}xzy%n�g%v}n�o�eho�jml%n/{%n��9n�ßbà�c%p-n}g*j�à9��a
v�ßha9otoKà9��rta9g%{9à9p/edµ}n}{6jmn�v�l%g%ehxzy%n�oSv7a¡ß\ßhn�{6��eh{%n�à��!edi�g�asjty%rtnFË���e��fehizÌ��é��eq�!ehi�oty%p-p/a9rtedµ}n}o
a9g�n}g*jmedrtn��!ed{%n�à6otn�xzy%n}g%v�n9��ehgúßhehg'n7a9r3jmedp/naàs�+jml'n ßhn�g%i9jtl à9��jml%n��feh{%n�à%��ehg*j�à(akotp/a�ß\ß
otn�j�às�+r	n}c%r	n}otn�g*j�asjted��n���n7asjty%rtn��9n}v�j.à�rto�v7a¡ß\ßhn�{ba6o	ehi�g�a�jmy%r	n9�Yý8n�c2n}r���à�rtp-n}{ba9g�a¡ßd_zjmedv7a�ß
a9g�a¡ßd_fotedo}��o	ehp1y9ßhasjmebà�g%o��saso�¢�n�ß\ß'a9o�i�rPà�y%g%{!êâjmr	y'jml�n��'c2n}r	ehp-n}g*jmoVj�à�{%n�pUà�g'o	jmrtasjmn`jml%n��sa�ßdeh{%e�ju_
à9����eq�!ehiUÎ]¢�n-{%n�pUà�g'o	jmrtasjmn�{�jtl�asj>edj�edo�cEà9ototed~9ßhn1j.à:y'otn�otp/a�ß\ß¯�¥Ò'�!n}{fêuotedµ}n-otedi�g�asjty%rtn�o�j.à
rtn�ßheha9~9ßd_�n�o	jmedp�a�jmn�jtl%n�y%g%{%n�r.ßd_fedg%i�v�à�p-c9ßdn��;�fed{%n�à�otedp/ebßqa9r	edju_�p-n7asoty%r	n}p-n}g*j7�6�!edi�g�asjty%rtn
jmlzy%o£v�à�g%o	jtedjty'jmn�o£jtl%n���y%g%{%a9p/n�g*j�a�ß�y'g%edj�à9�¬o	ehp-e\ßqasrtedju_�o	n7a9r	v�l]asg%{�rtn�jtrtedn��sa�ß¥��à�r´à�y%r��feh{%n�à
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{�asjma9~�a9o	n�o	_fo	jtn}p��
°ug]{%n���n�ß\à�c%edg%iSa��¤a9o�j�o	ehp-e\ßha9rte�ju_�o	n7a9r	v�l]jmn�v�l%g%ehxzy%n>��à�r�ßqa9r	i�n�{�asjma9~�a9o	n}o*à9��o	ehi�g�a�jmy%r	n}o}�

¢`nFv�à�g%oted{%n}r	n}{�jml%n�pKà�rtn�i9n}g%n�rma�ß�c'r.à�~9ßdn}p às�+o	ehp-e\ßqasrtedju_ko	n7a9r	v�lb��à9r3p/n�jmrtedv�{�asjma'�Y°ug
c�a9r�jmedv}y9ßha9r}�Q¢`n-��àfv}y%o	n}{dà9gFjml'n v n}g%n�rtedv�e�y9ßdjtehp-n}{%eha�°ug'{%n��!ehg'i�Ë v ��e:°ëì�°�Ì�a9c%c'r.à*a9v�ltà9�
otedp/ebßqa9r	edju_:otn}a9rtv�l���a9g'{;{%n��9n�ßbà�c�n�{ka:g9à��9n�ß���n}asjmy%r	n�n��!jtrma9v�jmebà�g;p/a9c%c%edg%i�jtl�asj+v�à�p1~'ehg%n�o
rmasg%{9à�p²c%rPà µ n}v�jme\à9g%o�a9g'{Sv�ßha9oto	ehv7a¡ß�[Nrtedg%v}edc�a�ß��´à�p-cEà9g%n}g*j�È�g�a�ß�_!o	eho�Ëi[���È�Ì��fýFn�Ò�r	o	j�y!jme�ê
ßhedµ}n�{éjml%n�o	xzy�a9rtn�{�{%eho�j�a9g%v�n}o3~2n�ju¢`n}n�g�o	ehi�g�a�jmy%r	n]��n�v�j�à9rto�a9g%{­o	n}n}{���n�v�j.à�rto3j�àF��à�rtp a
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