
���������	��
��� �����������	��� ��� �����	������������� �����

�������	������� ������ 

!#"

� ����$ %&�' )(*��+ ���	����,-��./%�.0,1� .2 3.2��.4 5.

687:9;9=<)>)?A@B?C7ED�F

GIH0JLK2JNMPO0JEQ8OSRTOSU	J3V'WYX[Z	\]O2^�R:_`O0UaJcbdHeWfQgZhWEO0J�iPXjUaRkRf\;R:_

lAU	J3mnM	o]pkJNHqK4orO4^1R:_sltJNuaWfK#WEO)vnZ�K2O0o]M

o]M�GIW:HSO0owWE\;V	Z	\yxh\]\rz8J{MgO

RE_IOSU	J3|}JL~•Z	o]H0JNz�JNMgOeK

_€RYH#O0U	J3•nJ{‚fH0J{JCRE_

6ƒD8„3?1D�>…D�†�‡-ˆ‰7{Š}D�9‹D�‡-ˆ•Œ

l#Ž)••m)‘)’/“-•”|)iP’4lA•�–BV�l#•I—-vCi�v”l�vdmCiPl#’4‘

vnZ	‚YZhK2O{˜‹™{šfš:›



V	RfH��ƒ^•VhW:OSU	JNHN˜

�

o]O0U	RYZ	O

�

UaRfz ’IM	JNpkJNH

�

RfZa\wQ‰U�WLpkJ QgRfM	J3O0U	o K��

vdMhQ•l R�vnz�^k˜

�

orOSU	RfZ	O

�

U	RYz ’IM	J{pkJNHdX[RfZa\wQ8UhWNpkJ-QgRYM	J5OSU	owK��

vdMhQ•’ M��ƒJNz�RfH0^1RE_

|#R��hJNHSO)V	� ikorz8z�RfM�K



���������
	�������
��������

lAU	owK �hRkR���owKdWTz8RPQPJEK2OS\r^8HSJNpgo K2JEQ8pkJNHeK2o]RfMƒRE_szT^�QgowKSK2JNHSOqWEO0orRYMƒRE_AOSU	J1KSW:z8J-OSorO0\]J

�

U	o XjU

�

WfK

�

H0o]O0O0J{M&_€RYH1O0U	J�•nJ��hW:HSO0z8JNMPO5RE_��”Rfz��	Z	O0J{H8iPX[orJ{MhX[JEK3W:O1O0UaJ�mnM	o]pkJNHqK4orO4^ƒRE_3ltJNu	WYKTWEO8vdZhK2OSorM �

lAU	J�X[RfHSH0JEX[OSorRYMhK[˜;H0JNpPowK4orRfM�K[˜;W:MhQ��	H0J ��W:HqWEO0o]RfMhKC_€RYH!�	HSorMPO0orMa‚‰o]M �hRkR"� _€RfHSz•W:O

�

J{H0J�W:\]\#QgRYM	J�W:O

O0U	J)b���•$# bdJNHSz•W:M ‘)W:OSorRYMhW:\h|#JEK4JEW:HeXjU%�”JNMPO0J{H _€RYHA’/Mg_€RYH0z•WEO0o]RfM1ltJEXqU	M	RY\rRf‚Y^k˜fo]M1O0U	Jd’/MhK4O0orOSZ	O0J

_€RfHAi ^	K4O0JNz�•nJEK4or‚YM�l JEXqU	M	RY\rRY‚f^k˜

�

UaJNH0Jd’;K2JNHSpkJsWfK”W
�hRkK4OqQgRPXno]M5OSU	Jdv)Q	W&�	O0o]pkJnik^aK2OSJNz•Kt|#JEK2JEWEHqXqU

bdH0RfZ'�t˜	\rJEQ �P^••nH �hŽnJNorM'( �*) Z	Ua\rJNM �hJNorM �

+ RYH��8RYM‰OSU	J3QgowKSK2JNHSOqWEO0orRYM �'J{‚kW:M

�

orOSUƒWEM•J-, RfH0O#OSRTZaMhQgJNHeK2OqWEMhQ8UgZaz•W:M8OSU	RfZa‚fUPO
�	HSRPX[JEKSK2JEK��

lAU	JnxhHeK2Osz•W�.4RfHsK4O0J �•orM�O0UaowK/.4RYZ	H0MaJN^

�

WfK#Qgo K0X[REpkJNHSorM	‚-OSUhW:OsorOAU�WfQ•W:\]H0JEWYQg^ �hJNJ{M•QgRfMaJ)REpkJNH)™�0�0

^kJEW:HeKIW:‚YR �slAU	H0RYZ	‚fU2143�57698;:=<?> :A@�BC5EDGFIHJ6�D�K�>L3'F�BMFLNOK	˜g’;\rJEWEH0M	JEQC_€HSRfzP+�o]\r\ro W:zRQkW:z�JEK‹O0U�W:O”z•W:MP^

R:_ zT^8JLW:H0\]^ƒo QgJEWfK

�

JNH0J��	HSRfz8o K2o]M	‚	˜ o _sorMhX[RYz%�	\]JNO0Jk˜hWEMhQ K2U	RYZ	\wQ �hJS�	ZaHqK2ZaJEQ ��lAU	RfZa‚fU M	RYM	J1R:_

O0U	o K‹H0JLK2JEWEHqXqU�K2Z	HSpgo]pkJEQ5orMPO0R)OSU	J#xhMhW:\�QgowKSK2JNHSOqW:OSorRYMt˜kO0U	J#_€RfZ	M�Q	W:OSorRfM�W:M�QTZ	MhQgJ{HqK2OeW:MhQPorM	‚3’‹‚ W:orMaJEQ

orMPO0RdUgZaz•W:MG�hK4^	XqU	Rf\]Rf‚Y^5UhWYKIX[RfMPO0o]MgZ�W:\r\]^ �hJNMaJ[xhO0JLQ1W:\r\aWfKT�hJEX[OqK;R:_hz�^)H0JLK2JEWEHqXqU �;’ O0U	JNHSJ[_€RfHSJ

�

W:MPO

O0R•WYXU�PM	R

�

\rJLQg‚fJk˜gx�HqK2O W:MhQ‰_€RYH0JNz8R K2O{˜'z�^•WfQPpgo K2RfH{˜ |#R��hJNHSO5iko]z8z8RfM�K��#’

�

o]\r\`W:\

�

WN^	K#H0JNz�JNz �hJNH

U	orz WfK)O0UaJ��'J{HqK2RYM

�

U	R•orMPO0HSRPQgZhX[JLQƒz8J5OSRƒW8OSH0Z	J1OSU	JNRfHS^�R:_ UgZ	z W:MV��K2^aXjU	RY\rRY‚f^k˜

�

U	R

�

WEorOSJEQ

�hW:OSorJNMPO0\]^•WfKdzT^�O0U	RYZ	‚fUPOqKBQgJNpkJN\]R��hJEQ ˜hWEMhQ

�

U	R8‚ WLpkJ3z8J�W€zTZhXqU4X`z8RfHSJCOSUhW:M�Y"0�0TUaRfZ	HeKnR:_sU	o K

O0o]z8J

�

U	or\]J-’IO0HSorJEQ1O0R1JNuZ�	\ W:orM�O0U	JNz �‹|#R��hJNHSO)ikorz�z8RfMhK

�

WfK#W-HqWEH0J-z•W:M=˜gW!�aH0R:_€JLK0K2RYH

�

U	R1O0HSZ	\r^

XNW:HSJEQ W �'RYZ	O�U	owK1K4O0ZhQgJ{MgOeK5W:M�Q&z WfQgJ•K4Z	H0J�O0UhWEO1O0U	JN^

�

J{H0J•W �	\rJ•O0R�REpkJNHeX[Rfz�J1O0U	J8z W:MP^ W:MhQ

X[RfM�K2OqWEMgO XjU�W:\r\]JNM	‚YJEKnR:_d‚YHqWYQgZhW:OSJ�K0XqU	RkRf\ �•lAU	owK

�

RfHE�

�

RYZ	\wQ MaRfO5U�WLpkJ �hJNJ{M[�hRkK0K4o �	\]J

�

o]O0U	RYZ	O

U	orz �‹’

�

or\]\tW:\

�

WN^aKAR

�

J-U	orz W5‚YH0JEWEO)QPJ �	ON˜hWEMhQ•’

�

o]\r\ z�owK0K”U	orz �

�ƒZhXjU R:_BO0UaowK5QPowK0K4JNH0OeW:OSorRfM

�

WfK5‚YH0JEWEO0\]^ o]z%�	H0REpkJEQ �g^ O0UaJ•X[RfMPO0HSo �	ZaO0orRYMhKCRE_-•BWLpPowQ GIorJNHeX[Jk˜

�

U	R�H0JLWfQ WEMhQ X[RYz8z8JNMPO0JEQ•RfM•W:\]\”O0U	J•XqUhW&�	O0JNHeKSW€orM�K4Rfz8J�XNWfK4JEKCz�RfH0J�O0U�W:M RYMhX[JO\MXq˜IWEMhQ

�

U	R

�

WYKTW QaW:or\]^�U	JN\C��OSR z8J•QgZaH0orMa‚ O0U	J W:HeQgZ	RfZ�KS�	H0RPX JEK0KTRE_3O0U	o]M?�go]M	‚�O0UaH0RfZa‚fUW:MhQ

�

HSorO0o]M	‚ Z?�

O0U	JLK2J1O0UaRfZ	‚YUgOeK��^]-WfQgo]H`_ owW:MaR�WfX O0JEQ WfK)z�^ƒK4RfZ	M�QgorM	‚��hRkW:HeQ �'J _€RfH0J�•)WNpkJk˜tWEMhQ OSR‰Uaorz ’#R

�

J

zTZ�XjU8‚YHqWEO0orOSZhQgJ5_€RYHnU	o K
�hWEO0orJ{MhX[J1WEMhQ‰_€RfHdU	o KnJNuaX[JN\r\]JNMPOAZ	MhQPJNHqK4OqW:M�QgorM	‚�R:_sz•W:OSU	JNz•WEO0o XNK

�

U	owXqU

U	J3W:\

�

WN^	KA‚YJNM	JNHSRfZhK4\r^•K4UhW:HSJEQ

�

o]O0U�z8J �I’

�

RYZ	\wQ8\roa�kJ)O0R1OSUhW:M'�ƒ|#owXL��V�HSRkRfz _€RfHdU	o K _€H0orJ{MhQ	K2UaoC�t˜

�

U	owXqU•UhWfK �'J{JNM�W�X[RfM�K2OqWEMgO K2RfZaHqX[J3R:_sK4Z?�?�hRfHSOn_€RfHdz8J �s’Lb pkJ-WE\wK2R �'J{JNMƒpkJNHS^T_€RfHSO0Z	M�W:O0J3O0R8U�WLpkJ

UhWfQ • HSowX�Ž)W:HSO0z•WEMcb Kd�hJNHeK2RfM�W:\#WEMhQ[�	H0RE_€JEK0K4orRYMhW:\ K2Z?�?�hRYH0O^W/WYK

�

JN\r\sWfK-U	owK3K2JNM�K2J8RE_dUgZ	z�RfH-X O0R

H0JN\]^-Z?�hRfMT_€RYH z W:MP^5^kJEWEHqK��`lAUhW:M'�	K”O0R`Qforze] J{JN\rJNHt_€RfHsK4UhW:HSorM	‚3U	owKIO0o]z8JsW:MhQ�X[RfMgx'QgJNMhX[JdWEMhQ5_€RfH

K2U	R

�

o]M	‚1z8J

�

UhWEO#orOAz�JEW:MhK”O0R

�

RfHE�8\roa�kJ#U	JN\]\ �I’Lb Q8W:\ K2R1\roa�kJ#O0R1OSUhW:M?��fAJNM^])Z	oa�hJNHqKI_€RfH#U	o K U	JN\a�

W:MhQ�JNMhX RfZ	HeW:‚fJ{z8JNMPON˜ W:MhQ�O0R8Uaorz WEMhQ�U	owK)K4O0ZhQPJNMgOeKn_€RfH-WE\r\rR

�

o]M	‚8z8J3O0U	J1ZhK4JTRE_sO0U	JNo]H-K2\]JNJ �kJNH{˜

_ WfK4O0JNH{˜gz8RYH0J)JNuZ�hJNMhK4orpkJBX[Rfz%�aZ	O0JNHeK _€RYHdQgRfo]M	‚1z•W:MP^

�

JNJ �aK RE_”X RfMhK4OqW:MPOdX[RYz%�	Z	OeW:O0o]RfMhK��”’IO0UhWEM?�

GIWNpgo]\ro]RfM•ltJEXqU	M	Rf\]Rf‚YorJEK _€RYHdW:\r\]R

�

orM	‚1z8JBO0R1ZhK4J5O0UaJNorHsJE~•ZaoC�	z8J{MgO

�

Uaor\rJ3’

�

RfHE�kJEQc_€RYHnOSU	JNz �

iO�hJEX[owWE\tO0UhWEM?�aK}OSR8G‹J{O0JNH •)WN^PW:Mt˜

�

U	R

�

WfK#z8RYH0J)OSUhW:M�‚fJNM	J{H0RfZ�K

�

o]O0U•U	owKAOSorz8J W:MhQ•JNM	JNHS‚f^k˜

H0JEWYQgorMa‚1O0U	HSRfZ	‚YUƒO0UaJCJ{MgOSorH0JBQgo K0K2J{H0OqWEO0o]RfM�WEMhQ8‚fo]pgo]M	‚1z8Jdz•W:MP^To]MgpYWE\rZhW �	\rJ-X Rfz8z8J{MgOeK[˜��hWEH0OSowX[Z?g

\wWEH0\r^•RYM OSU	J�K2JEX O0orRYMhKno]MgpkRY\rpPorM	‚�H0JNo]Mg_€RfHeX[JNz8J{MgOs\rJEWEH0M	o]M	‚ �3lAUhW:M'�	K-W:\ K2R•O0R�|#owK4O0R �ƒo]oC�Z�gZ	\ W:o]M	JNM

W:MhQ1|dWN^ �ƒRkRYM	JN^k˜

�

UaRkK2JBX[RYz8z8JNMPOqK W:\wK4R)UhWYQTW)K4Z �hK4OqW:MPO0o W:\	o]z%�hWYX[O‹RYM1O0U	JAx�MhW:\	pkJ{HqK2o]RfM ��_ RYM	‚�g

Qfoc_ o]M

�

WYKApkJNH0^�U	JN\a�g_€Z	\ orM

�

RYH��PorM	‚1OSU	H0RYZ	‚fU�owK0K4Z	JEKAHSJN\wWEO0JEQTOSRTOSU	RkK4J3QgJEK0X H0o �hJEQ8o]MƒikJEX[OSorRYMVh �ih �

�ƒorM	‚ l‹WEM%�hRfo]MgOSJEQTRfZaO#O0U	J)o]z%�hRfHSOqW:M�X[JnRE_`K2J ��W:HqWEO0o]M	‚1O0U	JBO0JEK4O0orMa‚5R:_��”RYMgOSorMPZhW:\j_ JEW:HSM	orMa‚5_€H0Rfz

O0UhWEO#R:_`O0JEK4O0o]M	‚%�sŽ)’T_t• �?QfR K2J �aU –`byikZa\r\ro]pYW:M8‚ WLpkJBz8J)K4R:_€O

�

WEH0J)_€RfH#‚YJNM	JNHeW:OSorM	‚�kY•l�hRf\]owX[^��	\rRYOqK ˜

K2ZhXqU�WfK OSUhW:OsorM�V‹or‚YZ	H0Jmh �ik � ��W:MP^1O0UhWEM?�	K”O0RnQ4) Z	HS‚fJNMƒi•XjU	z�owQgUPZ �hJNH‹_€RYH UaowKIJNMhX[RYZ	HqWE‚fJNz�JNMgO W:MhQ

_€RfHdQgo K0X[Z�K0K2o]RfMhK#RfM�z•W:MP^1O0R"�	owX{K��



pPoro

lAUhW:M?�aK5orM WƒpkJNHS^ƒz•W�.4RYH

�

WN^ ‚YR�O0R ‘)vCiPv

�

U	R�K4Z?�?�hRfHSO0JEQ OSU	H0JNJ�^kJEW:HeK RE_)OSU	owK)HSJEK2JEWEHqXqU

O0U	HSRfZ	‚YU•O0U	JNo]H#bnHeWfQgZ�W:O0J3ikO0ZhQPJNMgO |}JLK2JEWEHqXqU	JNHqK”GIH0RY‚fHeW:z�˜PW:M�Q OSR1lAo]z �”\rJN‚YU	RfHSM•W:O ‘)vCiPv

�

U	R

UhWfKdW:\

�

WN^aK#K2U	R

�

MƒJ{MgOSUgZhK4owWYK2z�_€RfHdzT^

�

RfH�� W:MhQ

�

U	RTJ{MhX[RfZaHqW:‚YJEQ‰z�J)QgJLKI�	o]O0J-z•W:MP^�QgJN\wWN^aK��

lAU	J�z8RkK4OTo]z%�hRfHSOqW:MPO•WYXU�PM	R

�

\rJEQP‚fz8JNMPO �hJN\]RfM	‚ K8O0R�O0U	J �hJNHeK2RYM

�

U	R K2J X[RfMPO0HSo �	ZaO0orRYM

�

WfK

‚fHSJEW:OSJNH”O0UhWEM•W:\]\	RfOSU	JNHqKsX[Rfz �	o]M	JEQ

�

vdzT^1bdHqW&(NowWEM	R%W€zT^

�

oy_€J"X � +�o]O0U	RYZ	O”U	JNH”U	JN\a�t˜k’

�

RfZ	\ QcMaR

�

�hJCz�ZhXqUTRY\wQgJ{HdW:MhQ•zTZhXqU�O0U	o]M	M	JNH �



�����j�����d���

�

FO<�� :=<�	�
�B?Ba5�
O8-<?:=<"NCowK OSU	J#X RfMhK4OqW:MPO`QgJNpkJN\]R��	z8J{MgOhR:_'X[Rfz%�a\rJNu �hJNUhWNpgo]RfHeK

�

o]O0U5MaR}xhM�W:\PJNMhQCo]M

z8orM�Q �t’/O‹o K‹O0UaJ �	HSRPX[JEK0KIRE_ \]JEW:HSM	orMa‚nJNpkJ{Htz8RfHSJ#X[RYz%�	\ro XNW:OSJEQ)KT�go]\r\wK �P^ �aZ	or\ QgorM	‚dRfM1OSU	RkK4JdKI�Por\]\wK;W:\Cg

H0JEWYQg^-QgJ{pkJN\rR"�'JLQ �;’ M3RfHeQgJNH _€RfH;\rJLW:H0MaorM	‚BW:O;RfM	J K2OeW:‚fJsR:_ QPJNpkJN\rR"�	z8JNMPOhO0RBK2JNHSpkJsWfKtO0U	J”_€RfZ	MhQaW:O0o]RfM

_€RfHd\wWEO0JNHd\rJEWEH0M	o]M	‚	˜hW�X[RfMPO0o]MgZhWE\Cg€\rJEWEH0M	o]M	‚�W:‚YJNMPO)K4U	RfZ	\ Q‰\]JEW:HSMƒU	o]JNHqWEHqXqU	owXNWE\r\]^ � �sŽ)’T_t•5˜ W:M W:‚YJNMPO

XNW���W �	\]JƒR:_

�

FO<�� :=<�	
�B����G: 5;8�
O8�>U3':=>�
�B����;<'> 8U5��S5U<���
�B���5�
O8;<?:=<�N�W:MhQ���5��&5LBMF-@��S5;<��)o KS�	HSR��hRkK4JEQ ˜

QgJEKSX[H0o �'JLQ ˜	O0JEK4O0JEQ ˜hW:MhQ•JNpYW:\rZ�W:O0JLQ‰orM•OSU	owKdQgowKSK2JNHSOqWEO0orRYM �
�sŽ)’T_t•�WfXNX[ZazTZ	\ W:OSJEK ZhK4J[_€Z	\ �hJNUhWNpgo]RfHeK

orM8HSJNorMP_€RfHqX JNz8JNMPO‹J{MgpPorHSRfM	z8J{MgOeK �P^TZ�K2orMa‚1O0U	J 1 5��
@?FO8�
�B�1?8�
O< D�: � :=FO<!� : 5;8"
O8E>U3': 5�DB\rJEWEH0M	o]M	‚1WE\r‚fR"g

H0o]O0U	z�˜EWE\wK4R5QPJNH0o]pkJEQCo]M1O0U	JdQgo K0K4JNH0OeW:O0o]RfM �`lAU	owK”X[RYMhK2OSH0ZhX O0orpkJ W:\]‚fRfHSorOSU	z�‚YJNM	JNHeW:O0JLKIW)U	orJNHeW:HeXjU	o XNW:\ ˜

U	or‚YU	JNHEg RYHqQgJNH`M	JNZ	HeW:\hM	JNO

�

RYH��-O0U�W:OsXNW:M �hJnZ�K2JEQC_€RYH �aH0JEQgo X[O0o]M	‚-X[RYMgOSJNuPO�g QgJ �hJNMhQgJ{MgO;O0JNz��'RYHqWE\hK2J g

~•ZaJNMhX[JEKtWEMhQ1XNWEM1\rJEWEH0M1K4JE~kZ	JNMPO0owWE\Cg€OqWYKI� �hJNMhXqU	z•W:HE�	K z�RfH0J”OSUhW:M1O

�

RdRfHeQgJNHeK‹R:_hz W:‚fMaorO0Z�QgJ _ WYK2O0J{H

O0UhWEM X Rfz%�hJNOSorM	‚�M	JNZ	HeW:\ag M	J{O

�

RfHE� K2^aK2O0J{z•K����”RfMhK4JE~kZ	JNMPO0\r^ ˜ �sŽ)’T_t•�XNW:M ~kZ	owXL�g\]^�K2Rf\]pkJ�X[Rfz��	\roag

XNW:OSJEQ1M	RfM?g ��W:HE�kREpgo W:M�H0JNo]Mg_€RfHeX[JNz8JNMPO�g€\rJLW:H0MaorM	‚dOqWYKI�aKAW:M�QTXNWEM8O0UaJNMTOSHqWEMhK _€JNHsorOeK KT�go]\r\ K‹O0R K2orz�or\wWEH

�	Z	O1JNpkJ{M z8RfHSJ•X[RYz%�	\ro XNW:OSJEQƒOqWYKI�aK[˜A\]JEW:HSM	orMa‚ƒO0UaJEK2J8_ WfK4O0JNH�K4O0o]\r\ � lAU	owK1X RfMPO0orMPZhWE\Cg€\rJEWEH0M	o]M	‚�W&�?g

�	H0R WfXqUTo KIz•WfQgJ �hRkK0K4o �	\]J �P^5O0UaJnZ	Maow~kZ	JJ�	H0R"�hJNH0OSorJEKIR:_ l J{z%�hRfHqWE\hltHqW:M�K2orOSorRYM8Žno]JNHqWEHqXqU	orJLK[˜

�

U	owXqU

W:\]\rR

�

JNugo K2OSorM	‚BKI�Por\]\wK‹OSR �hJ)WEz8JNMhQgJLQ5W:M�QTWEZ	‚fz8J{MgOSJEQCo]M��	H0JEX owK2J{\r^)OSU	J)KSW:z8J

�

WN^5OSUhW:O”OSU	JN^

�

JNH0J

X[RfM�K2O0HSZhX[OSJEQ8orM•O0U	J)xhHeK2OJ�	\ WfX[J �



�

� ���� ����� �
��� ������

@����
	����������������	���� �� 

@�!��"��#�$%�&� �� ' � 

?($%!����)�%*C„+��	�����	����  -,

Š( ��"���%*d?($%!������ ,� � 

Š( ��"���%*d†. '��/�#���� ,� ' � 

0�1

72	���#��
��/��&�� ���	

0

™��r™ ’/M	‚fHSJEQgorJ{MgOeK R:_9�”RfMPO0orMPZhWE\�_ JEW:HSM	orM	‚4353636353635363+373+363536363536353635363+373+3 ™

™��98 vnM�•Iu	WEz%�	\rJ:3635363635363+373+363536353636353635363+373+363536363536353635363+373+3 8

™��ik ’/MhX[H0J{z8JNMPOqW:\ _ JEW:HSM	orM	‚a˜ ŽdorJNHeW:HqXqU	o XNW:\ •nJNpkJ{\rR��az8JNMPO;373+363536363536353635363+373+3 k

™�� › •Iugo K2O0o]M	‚�Žno]JNHqWEHqXqU	owXNWE\tik^	K4O0JNz K<3536353636353635363+373+363536363536353635363+373+3 ›

™�� › �r™ fARYO0OSRfz%g€Z?� �”RfMhK4O0HSZhX[O0o]pkJ-Žno]JNHqWEHqXqU	orJEK=35363+373+363536363536353635363+373+3 h

™��ih GIH0R��hR K2JEQ �ƒJNOSU	RPQ	K 35363+373+363536353636353635363+373+363536363536353635363+373+3 Y

™��iY –dpkJNH0pPorJ

�

R:_s•dowK0K4JNH0OeW:OSorRfM>373+363536353636353635363+373+363536363536353635363+373+3 ?

@A1

>���!B�%�� ����5<C	��� �#D��	��E��	����5$%	���Š(��$%#�	� �	�� ?($F�2�
� G

8 �r™ |}R �hRfOqKBW:MhQ•|#R��hRfOSowXNKdl‹WYKI�aK 363536353636353635363+373+363536363536353635363+373+3 H

8 �]™��r™ lAUaJ5•IMPpgo]H0RYM	z8JNMPO:373+363536353636353635363+373+363536363536353635363+373+3 š

8 �]™��98 lAUaJ5l;WfKT� 3635363+373+363536353636353635363+373+363536363536353635363+373+3 š

8 �]™��ik lAUaJ!_ JLW:H0MaorM	‚�l‹WYKI� 3+363536353636353635363+373+363536363536353635363+373+3 š

8 �]™�� › l;WfKT��• MPpPorH0RYM	z8JNMPOqKI3+363536353636353635363+373+363536363536353635363+373+3 ™ 0

8 �98 •IMgpPorHSRfM	z8J{MgOeW:\c�”Rfz%�a\rJNuPorOSorJEKE363536353636353635363+373+363536363536353635363+373+3 ™f™

8 �J8 �r™ “sWEH0orJ{O0orJLK R:_sikJNM�K2JEKdW:MhQ�v)X[OSorRfM�K 353635363+373+363536363536353635363+373+3 ™f™

8 �J8 �98 ��WEH��kREp••IMPpgo]H0RfMaz8JNMPOqK 3536353636353635363+373+363536363536353635363+373+3 ™28

8 �J8 �ik ��WEH��kREpZgLK�•IMgpPorHSRfM	z�JNMgOeKM36353636353635363+373+363536363536353635363+373+3 ™28

8 �J8 � › V;orM	o]O0J5ikOeW:OSJ5•IMPpgo]H0RYM	z8JNMPOqKE353636353635363+373+363536363536353635363+373+3 ™ k

8 �J8 �ih i O0or\]\ �ƒRYH0J��”Rfz%�a\rJNu�•IMgpPorHSRfM	z8J{MgOeK73635363+373+363536363536353635363+373+3 ™ k

8 �J8 �iY lAUaJ5• , JEX[OdR:_ V	Z	O0ZaH0J3v)X[OSorpPorO4^ 36353635363+373+363536363536353635363+373+3 ™[›

8 �ik •norz�JNMhK2o]RfMhK”R:_s•doON X[Z	\rO4^ 373+363536353636353635363+373+363536363536353635363+373+3 ™ h

8 � › �”RfMhX \rZhK4orRfM�KP3635363635363+373+363536353636353635363+373+363536363536353635363+373+3 ™ Y



u �”RfMPO0J{MgOeK

�
1

F)��/�#�$%���qF � � +��#�� Š(��$%#�	� �	��

0��

k �r™ ikZ?�hJNHSpgo K2JEQ ��W��'�	orM	‚ K�363+373+363536353636353635363+373+363536363536353635363+373+3 ™D?

k �98 �”RfMhK4O0HSZhX[O0o]pkJ3‘nJNO

�

RYH��aK 3+373+363536353636353635363+373+363536363536353635363+373+3 ™Nš

k �ik Žnor‚YU	JNHEg2–dHqQPJNHnik^aK2OSJNz•K 3+373+363536353636353635363+373+363536363536353635363+373+3 8g™

k � k �r™ i JEX[RfM�Q g2–dHeQgJNHd‘nJNO

�

RfH��aK=3536353636353635363+373+363536363536353635363+373+3 8&8

k � k �98 G`W:H0OSowWE\r\r^^�”RfMaM	JEX[OSJEQ•Žnor‚YU	JNH�g4–dHqQgJ{Hd‘nJNO

�

RYH��aKM363536363536353635363+373+3 8�k

k � › �”RfMhX \rZhK4orRfM�KP3635363635363+373+363536353636353635363+373+363536363536353635363+373+3 8�k

�
1

9
���-�� '	�� ? �����=��#�$%�I‡6#���!������E�7� -�	��F ��/�#�$%�AF � � +��#��
�

@�


› �r™ •nJN\ WL^ _ orM	JEK�3635363635363+373+363536353636353635363+373+363536363536353635363+373+3 8�Y

› �98 _ JEW:HSM	orMa‚8lAo]z8J)•dJN\wWN^aK 3+373+363536353636353635363+373+363536363536353635363+373+3 8 ?

› �ik |}JLX[Z	H0HSJNMPO#‘nJNO

�

RfH��aK 35363+373+363536353636353635363+373+363536363536353635363+373+3 8&H

› � k �r™ lAUaJ�jF&> 	�D&5��ƒW:M�Q�� � :=>���K���� : �BvnHqXqU	o]O0JEX[OSZ	H0JLK 373+363536363536353635363+373+3 8&H

› � k �98 |#JEX[ZaH0H0J{MgOm�sWfK0X{WfQgJ��”RfH0HSJN\wWEO0o]RfM;36353635363+373+363536363536353635363+373+3 8fš

› � k �ik V	Z	\]\r^^�”RfM	MaJEX[O0JLQ‰|#JEX[ZaH0H0J{MgO vnHqXqU	orOSJEX[OSZ	H0JEK 373+363536363536353635363+373+3 8fš

› � k � › i JEX[RfM�Q g2–dHeQgJNHd|#JEX[Z	HSH0JNMPO#‘nJ{O

�

RfHE�	K 3635363+373+363536363536353635363+373+3�kg™

› � › �”RfMhX \rZhK4orRfM�KP3635363635363+373+363536353636353635363+373+363536363536353635363+373+3�k�k


A1

>��� �	
* ��#D�����E��	��3Š(��$%#�	� �	��

���

h �r™ lAU	J3v)Q	W&�	O0o]pkJ-ŽnJNZ	HSowK4O0owXG�”H0orOSowX 3536353636353635363+373+363536363536353635363+373+3�k:›

h �]™��r™ ’/z%�a\rJNz�JNMPOqW:OSorRYM 3+373+363536353636353635363+373+363536363536353635363+373+3�k ?

h �98 �mg \]JEW:HSM	orM	‚ 353635363635363+373+363536353636353635363+373+363536363536353635363+373+3�k&H

h �ik •n^PMhW:z8o X)GIH0RY‚fHqWEz8z8o]M	‚I3+373+363536353636353635363+373+363536363536353635363+373+3�k&H

h � › bdHqWfQPorJNMPOdV	Rf\r\]R

�

orM	‚ �ƒJNOSU	RPQ	KE363536353636353635363+373+363536363536353635363+373+3 ›O0

h �ih ikRfz�J5bdJNRfz8J{O0H0o Xn’/MPO0Z	o]O0o]RfM 3+363536353636353635363+373+363536363536353635363+373+3 ›�8

�
1

?����ƒ@�/
�����E$��� ��‰„+��	��"��#D/��&�� ���	 � *-9 ��	��2��#� '�E�%����#5ˆ  '��#�$%#����� ����

��


Y �r™ fAJNUhWNpPorRfH ŽnorJ{HqW:HeXjUaorJEKM363+373+363536353636353635363+373+363536363536353635363+373+3 ›OY

Y �]™��r™ ‘dJNO

�

RfHE�8•IuaW:z%�a\rJ 373+363536353636353635363+373+363536363536353635363+373+3 ›�?

Y �]™��98 _ JLW:H0MaorM	‚ 363635363+373+363536353636353635363+373+363536363536353635363+373+3 ›�H

Y �]™��ik vdMƒ•IuaW:z%�a\rJ)RE_”Žno]JNHqWEHqXqUg^%�”RYMhK2OSH0ZhX O0orRYM<3+373+363536363536353635363+373+3 ›kš

Y �]™�� › |#JNo]Mg_€RfHeX[JNz8JNMPO�_ JEWEH0M	o]M	‚

�

orO0U�Žno]JNHqWEHqXqU	orJLKI373+363536363536353635363+373+3�h�0

Y �]™��ih v�•noM, JNH0JNMPOdv
�?�aH0RkWYXjU•o K#‘nJNJEQgJLQ 353635363+373+363536363536353635363+373+3�h�0

Y �98 l J{z%�hRfHqWE\;l HeW:MhK4orOSorRfM�Žno]JNHqWEHqXqU	orJLK 36353636353635363+373+363536363536353635363+373+3�hg™

Y �J8 �r™ i O0H0Z�X[O0Z	HSJ3W:MhQ�•n^gM�W:z8o XNK 36353636353635363+373+363536363536353635363+373+3�h&8

Y �J8 �98 vdMƒ•IuaW:z%�a\rJ;35363+373+363536353636353635363+373+363536363536353635363+373+3�h:›

Y �J8 �ik •dJNH0o]pgo]M	‚1O0U	J`_ JEWEH0M	o]M	‚�|}Z	\]J 3636353635363+373+363536363536353635363+373+3�h:›

Y �J8 � › vBQ	QgorMa‚�‘nJ

�

mnM	orOeK 3+363536353636353635363+373+363536363536353635363+373+3�hfš

Y �J8 �ih lAUaJ5vd\r‚fRYH0o]O0U	z 3+373+363536353636353635363+373+363536363536353635363+373+3�Yg™

Y �J8 �iY ltHqWYX[orMa‚8lAU	HSRfZ	‚YUƒOSU	J3vn\r‚YRfH0o]O0U	z 353635363+373+363536363536353635363+373+3�Y:›

Y �ik �”RfMhX \rZhK4orRfM�KP3635363635363+373+363536353636353635363+373+363536363536353635363+373+3 ?&0



�”RfMPO0JNMPOqK uPo

�A1

9
 �� /���$��� ���	��

��@

? �r™ •nJEKSX[H0oa�	O0o]RfM•R:_sikorz�Z	\ W:O0o]RfMƒi ^	K4O0JNz 353636353635363+373+363536363536353635363+373+3 ?�8

? �98 ikZ?�hJNHSpgo K2JEQ g _ JEWEH0M	o]M	‚8l;WfKT�	KI3+363536353636353635363+373+363536363536353635363+373+3 ?&k

? �J8 �r™ |#J �hJNH)bdHqWEz8z•WEH(3+373+363536353636353635363+373+363536363536353635363+373+3 ?&k

? �J8 �98 lAUaJ

�


-@ l‹WYKI�I363+373+363536353636353635363+373+363536363536353635363+373+3 ?�H

? �ik �”RfMPO0o]MgZhWE\Cg _ JEW:HSM	orMa‚8|#JEK2Za\rOqK 363536353636353635363+373+363536363536353635363+373+3 H&8

? � k �r™ �”RYMgOSorMPZhW:\�_ JLW:H0MaorM	‚�p	K���_ JEW:HSM	orMa‚8V	H0RYz iPX[HeW:OeXjU 3536363536353635363+373+3 H�h

? � k �98 GIHSR��	HSorRPX[J �aO0orRYM 3+373+363536353636353635363+373+363536363536353635363+373+3 Hfš

? � k �ik ŽdorJNHeW:HqXqUP^%�”RfMhK4O0H0Z�X[O0o]RfMƒo]M•O0U	J ��W�({J5•IMPpgo]H0RYM	z8JNMPOqK�� 3536353635363+373+3 š&8

? � k � › ‘dRfM?gT�sW:OeWfK2OSH0R"�	U	owX1V	RYH0‚fJ{O0O0o]M	‚ 3636353635363+373+363536363536353635363+373+3 š�k

? � k �ih •dowK2OSH0o �	Z	O0JLQ i JNMhK2JLK 3+363536353636353635363+373+363536363536353635363+373+3 š:›

? � k �iY –dOSU	JNHd|#JNorMg_€RYHqX[J{z8JNMPO�g _ JEW:HSM	orM	‚ �ƒJNOSU	RPQ	K 373+363536363536353635363+373+3 š�h

G

1

9���	������2 ����`6  ��2��/��2�2 ���	�� $%	���„+��	����'/��2 ���	�� �

�

H �r™ •nowKSX[ZhKSK2orRYMƒRE_”|#JEK2Za\rOqK 363+373+363536353636353635363+373+363536363536353635363+373+3 š�Y

H �98 •nJ[x X orJNMhX orJEK 3635363635363+373+363536353636353635363+373+363536363536353635363+373+3 š ?

H �ik �”RfMPO0HSo �	Z	OSorRYMhK 35363635363+373+363536353636353635363+373+363536363536353635363+373+3 š&H

H � k �r™ •dowK2OSH0o �	Z	O0JLQ‰ŽdorJNHeW:HqXqU	o XNW:\c�”RfMPO0HSRf\ 353635363+373+363536363536353635363+373+3 šfš

H � k �98 |dW:OSorM	‚^�sŽ)’T_t•

�

orOSU‰OSU	J3•norz�JNMhK2o]RfMhK”R:_s•doON X[Z	\rO4^�36363536353635363+373+35™�0g™

H � › V	Z	O0Z	HSJG+ RYH�� 3635363635363+373+363536353636353635363+373+363536363536353635363+373+35™�0g™

H � › �r™ i OqW:OSorRYMhW:HS^ ��W&�?�	o]M	‚kK 363536353636353635363+373+363536363536353635363+373+35™�0&8

H � › �98 |#JEX[ZaH0H0J{MgOm�”RfM	M	JLX[O0o]RfMhK 3536353636353635363+373+363536363536353635363+373+35™�0&8

H � › �ik lAUaJ �”U�W:M	‚YorM	‚"g/|#J

�

WEHqQ�GIH0R �	\rJ{z 353635363+373+363536363536353635363+373+35™�0�k

H � › � › GIHeWfX[OSowXNWE\;W:MhQ�lAU	JNRfHSJNO0o XNW:\ + RYH�� 353635363+373+363536363536353635363+373+35™�0�h

H �ih �”\rR K2orMa‚8lAU	RYZ	‚fUPOqK 3635363+373+363536353636353635363+373+363536363536353635363+373+35™�0�Y

@

1

9
 �� /���$��� �	�� $���/���/��
	  -�	� $ †
�
��/�� ����F � � +��#��

0��

G



1

<��
/� -��$%����	������%*-9tŠ���� $%	�� 9 ������	�� � ��#D����#1>�����/�#�#���	���F)��� 5��#��
�

0��

�

„

1

‡ $%#�$%�E������#��6$%��/���� * ��#��	����� $�����?($%� �
�

0�0��

6

1

6 ��#� � $��� ���	E�%*BŠ(��$%#�	� �	���> /���� * ��#8F ��	 �e?(��� �=��#�$%�IF � � +��#��

0�0%@

<

1

6 ��#� � $��� ���	E�%*BŠ(��$%#�	� �	���> /���� * ��#8> ����/�#�#D��	���F � � +��#��

0�0�


  '!��� '����#�$�� ���

0�0

G



���

�c� �A�

�

� ������

8 �r™ lAU	J3•norz�JNMhK2o]RfMhK”R:_s•doON X[Z	\rO4^ 363536353636353635363+373+363536363536353635363+373+3 ™ h

k �r™ GIH0R��hJNHSO0o]JEKAR:_#i JNpkJNHqWE\tV	JNJEQZg/V	RfH

�

WEHqQ•‘nJNZ	HeW:\;‘nJ{O

�

RfHE�	K=363536363536353635363+373+3 8:›

› �r™ V‹orMaorO0J�g/K4OqW:OSJ)‚fHeW:z8z W:HqKI_€H0RYz ltRfz�orOqW 3636353635363+373+363536363536353635363+373+3�k&8

› �98 �”UhW:HeWfX[OSJNH0o K2OSowXNKARE_”ltJNz%�hRfHeW:\]\r^Zg2ikJ{MhK2o]O0orpkJB‘nJNO

�

RfH��aK 3+363536363536353635363+373+3�k�k

Y �r™ _ JEW:HSM	orMa‚8•”~kZ	orpYW:\]JNMhX[J

�

lAU	J3V‹o]HqK2OdV;orpkJ-lAo]z8JCi O0J �hK<3+363536363536353635363+373+3�Y�h

Y �98 _ JEW:HSM	orMa‚8•”~kZ	orpYW:\]JNMhX[J

�

lAorz�JCikOSJ �hKmY���™f™;353635363+373+363536363536353635363+373+3�Y�Y

Y �ik _ JEW:HSM	orMa‚8•”~kZ	orpYW:\]JNMhX[J

�

lAorz�JCikOSJ �hK-™28�W:MhQ;8P™���8"h 373+363536363536353635363+373+3�Y&H

Y � › �”UhW:HeWfX[OSJNH0o K2OSowXNKARE_”ltHqWEMhK2o]O0orRYM�Žno]JNHqWEHqXqU	orJLK 3635363+373+363536363536353635363+373+3 ?k™

? �r™ •norz�JNMhK2o]RfMhK”R:_s•doON X[Z	\rO4^1RE_”O0U	J3GIH0R"�hRkK2JLQƒl;WfKI�aK53+373+363536363536353635363+373+3 ?&k

? �98 |}JLK2Z	\]OqKARfM�O0U	J3|#J �hJNH)bdHqWEz8z•W:H 36353636353635363+373+363536363536353635363+373+3 ?&Y

? �ik lAU	J3vn\r‚YRfHSorO0Uaz b KAikJNM�K2orOSorpPorO4^�O0R1orOeK#GIW:HeW:z8J{O0JNHeK 3+373+363536363536353635363+373+3 ?&?

? � › |}JLK2Z	\]OqKARfM�O0U	J �ƒR"(NJNH

�


-@ l‹WYKI� 36353636353635363+373+363536363536353635363+373+3 Hg™

? �ih |}JLK2Z	\]OqKAR:_ _ JEW:HSM	orM	‚5_€HSRfz iPX[HeW:OeXjU 353636353635363+373+363536363536353635363+373+3 H�Y

? �iY �”RfMPO0o]MgZhWE\Cg _ JEW:HSM	orMa‚8|#JEK2Za\rOqK 363536353636353635363+373+363536363536353635363+373+3 H ?

? �O? |}JLK2Z	\]OqKAR:_ _ JEW:HSM	orM	‚5_€HSRfz iPX[HeW:OeXjU

�

o]O0U�GIH0R"�	H0o]RPX[J �	OSorRfM 3536363536353635363+373+3 š�0

? �9H �”RfMPO0o]MgZhWE\Cg _ JEW:HSM	orMa‚8|#JEK2Za\rOqK

�

o]O0U�GIH0R"�	H0o]RPX[J �	OSorRfM>373+363536363536353635363+373+3 š�0

H �r™ �sŽ)’T_t•�W:MhQ•O0U	J3•no]z8JNMhK4orRfM�K R:_ •noON X[Z	\]O2^ 3635363+373+363536363536353635363+373+35™�0g™



���

�c� �A�

� �

��� � ��

™��r™ v�K2orz��	\rJB•IMgpPorHSRfM	z8J{MgO 3+373+363536353636353635363+373+363536363536353635363+373+3 8

™��98 v�K2\ro]‚fUPO0\]^Tz8RYH0J-X Rfz%�	\]JNu1JNMPpgo]H0RYM	z8JNMPO 36353635363+373+363536363536353635363+373+3 k

™��ik v�K2O0o]\r\ W/K2\]or‚YUgOS\r^�XIz8RYH0J-X[RYz%�	\]JNu1JNMPpgo]H0RfMaz8JNMPO 363+373+363536363536353635363+373+3 k

› �r™ v ��W:H��kREpZg 81•IMPpgo]H0RYM	z8JNMPO 3+363536353636353635363+373+363536363536353635363+373+3 8 ?

h �r™ lAU	J3v)Q	W&�	O0o]pkJ-ŽnJNZ	HSowK4O0owXG�”H0orOSowX 3536353636353635363+373+363536363536353635363+373+3�k�h

h �98 l HeW:o]M	orM	‚�WS�”RfMPO0HSRf\]\rJNHdlAU	HSRfZ	‚YU�•no K2OeW:\ _ JEW:HSM	orM	‚:3+373+363536363536353635363+373+3 ›	™

h �ik _tW:MhQaK0XNW&�'J5_€RYH#O0U	J1iko]z%�	\]J)•IMPpgo]H0RfMaz8JNMPO 353635363+373+363536363536353635363+373+3 ›Ok

Y �r™ v�fAJNUhWNpgo]RfH ŽnorJNHeW:HeXjUP^�+�orOSU	RfZ	OBŽno]‚fU?g _ JNpkJN\=mnM	orOeK 373+363536363536353635363+373+3 ›�?

Y �98 v�fAJNUhWNpgo]RfH ŽnorJNHeW:HeXjUP^�+�orOSU –dM	J3Žno]‚fU?g _ JNpkJN\=mnM	o]O 3+363536363536353635363+373+3 ›�H

Y �ik v�fAJNUhWNpgo]RfH ŽnorJNHeW:HeXjUP^�+�orOSUƒl

�

R8Ždor‚fU'g _ JNpkJ{\tmnM	o]OqK53+363536363536353635363+373+3 ›kš

Y � › vnM�•IMgpPorHSRfM	z8J{MgO”O0R�•nJNz�RfMhK4O0HqWEO0JGfAJ{UhWNpgo]RfH#ŽdorJNHeW:HqXqU	o]JEK 36363536353635363+373+3�h�0

Y �ih vnM�•IMgpPorHSRfM	z8J{MgO”O0R�•nJNz�RfMhK4O0HqWEO0J-ltJNz%�hRYHqW:\;ltHqWEMhK2o]O0o]RfM�ŽnorJ{HqW:HeXjUaorJEK 35363+373+3�hg™

Y �iY v�l HeW:MhK4orO0o]RfM ŽnorJNHeW:HeXjUP^�+�orOSU	RfZ	OdŽdor‚fU'g _ JNpkJ{\tmnM	o]OqK 3+363536363536353635363+373+3�h�k

Y �O? v�l HeW:MhK4orO0o]RfM ŽnorJNHeW:HeXjUP^

�

orOSU –dM	J3Žno]‚fU?g _ JNpkJN\=mnM	o]O 3+363536363536353635363+373+3�h�h

Y �9H v�l HeW:MhK4orO0o]RfM ŽnorJNHeW:HeXjUP^5_€RfHdV‹o]‚fZ	HSJ`Y �ih 36353635363+373+363536363536353635363+373+3�h�h

Y � š v �ƒRfH0J��”RYz%�	\ro XNW:OSJEQ ˜?�”RfMPO0J{ugOEg2ikJ{MhK2o]O0orpkJB•IMgpPorHSRfM	z�JNMgO 3536363536353635363+373+3�h�Y

Y �r™�0�v�l HeW:MhK4orO0o]RfM ŽnorJNHeW:HeXjUP^5_€RfHdV‹o]‚fZ	HSJ`Y � š 36353635363+373+363536363536353635363+373+3�h�Y

? �r™ lAU	J1ikorz�Z	\ W:O0o]RfMƒi ^	K4O0JNz 3+373+363536353636353635363+373+363536363536353635363+373+3 ?N›

? �98 lAU	J3|}J �'J{H)bnHeW:z8z W:H 363+373+363536353636353635363+373+363536363536353635363+373+3 ?&h

? �ik GIH0Rf‚YH0JEKSK}RE_sltJEK2OSorM	‚�G‹J{H2_€RfHSz•W:M�X[J-•nZ	HSorM	‚�ltHqWEorM	o]M	‚ 3+363536363536353635363+373+3 ?�H

? � › v�l ^Z�	owXNWE\tltHqWEorM	o]M	‚%�”Z	H0pkJG+�U	o]\rJG_ JLW:H0MaorM	‚�O0U	J3|#J �hJNH)bdHqWEz8z•W:HC353635363+373+3 ?Eš

? �ih ikJE~kZ	JNMhX JEK _€RYH)WTbBW���R:_sl

�

R 363536353636353635363+373+363536363536353635363+373+3 ?Eš

? �iY ikJE~kZ	JNMhX JEK _€RYH)WTbBW���R:_s•Io]‚fUPO.363536353636353635363+373+363536363536353635363+373+3 H�0

? �O? l HeW:o]M	orM	‚^�”Z	HSpkJEK +�U	o]\rJ`_ JEWEH0M	o]M	‚TOSU	J1bBW���l;WfKT�	K 373+363536363536353635363+373+3 Hg™

? �9H •nowWE‚fHeW:z R:_sikJNMhK4J`_tW �hJN\wK 373+363536353636353635363+373+363536363536353635363+373+3 H�k

? � š lAU	J3‘norMaJ ��W�(NJLK 363635363+373+363536353636353635363+373+363536363536353635363+373+3 H:›

? �r™�0��”RfMPO0o]MgZhWE\�_ JEW:HSM	orMa‚TpaK���_ JEWEH0M	o]M	‚1_€H0Rfz iPX[HqWEOqXqU 3+373+363536363536353635363+373+3 H&H

? �r™Y™*�”RfMPO0o]MgZhWE\�_ JEW:HSM	orMa‚TpaK���_ JEWEH0M	o]M	‚1_€H0Rfz iPX[HqWEOqXqU•m)K4orM	‚�GIH0R��aH0orRPX J �	O0o]RfM�363+373+3 šg™

? �r™ 8 ��W�(NJ3•IMPpgo]H0RfMaz8JNMPOA’/MPO0HSRPQgZhX[JEQ^fA^ ��X��sW:\]\rZ	z 363+373+363536363536353635363+373+3 š�h

H �r™ v �”RfMPO0JNuPO�g4ikJNMhK4orOSorpkJBG‹Rf\]owX[^ 3+363536353636353635363+373+363536363536353635363+373+35™�0�0

� �r™…–m�	O0o]z8oC(NJLQTGIWEHqWEz8JNO0J{HqK +�UaJNM _ JEW:HSM	orM	‚1_€H0RYz iPX[HeW:OeXjU 363536363536353635363+373+35™Y™ 0

� �98 –m�	O0o]z8oC(NJLQTGIWEHqWEz8JNO0J{HqK +�UaJNM _ JEW:HSM	orM	‚1_€H0RYz iPX[HeW:OeXjU�m)K4orM	‚�GIH0R"�	H0o]RPX[J �	OSorRYM 35™Y™f™



ugo]p



�

�������	��
����������

lAU	J)H0JLW:\

�

RYH0\wQ1owKsXjU�W:HqWYX[O0J{H0oC({JEQ �g^�W3K2JNJ{z8orM	‚Y\r^-Z	M	\]orz8o]O0JEQ3QgJN‚YH0JNJdR:_`QgJ{OqW:o]\ W:MhQTHSJN‚fZa\wW:HSorO4^ �

|}J{‚fZ	\ W:H0o]O4^nRPXNX Z	HqK;W:O;zTZa\rO0oa�	\rJ;KSXNW:\]JEKtW:M�QCO0RdpYW:HSorRfZ�K JNuPO0J{MgOeK��;lAU	J#K4orz%�a\rJEK4O'RYH0‚ W:M	o K2z•Ktz•WN^AxhMhQ

H0JN‚YZ	\wWEH0o]O2^3K4ZhXjU�WYKIX[RYH0H0J{\wW:OSorRYMhK �hJNO

�

JNJ{M�K0X[JNMPO`W:MhQ5_€RkRPQVW RYHIz8REpkJNz�JNMPOtW:M�QTQ	WEM	‚fJ{H-XtOSUhW:OsW:\]\rR

�

O0U	J{z�O0R�K2ZaH0pPorpkJBW:MhQ•K2Z�XNX[JNJEQ � �ƒRfHSJ-QgJNpkJ{\rR��hJEQ�X[H0JEWEO0Z	HSJEK HSJEX[RY‚fM	oa(NJ)K4Z �	OS\rJNH X[RfMhX J �	OqK ˜	K4ZhXjU WfK

O0U	J3z8REpkJNz�JNMkOqK”orMPpkRf\rpkJLQco]Mƒz•WEO0orMa‚1H0orOSZhW:\ K[˜ W:MhQ�XNW:HSH0^•RfZaO)z8RfHSJ-X[RYz%�	\rJ{u �hJNUhWNpPorRYHqK[˜ K2Z�XjU WfK

UgZaMgOSorM	‚ W:MhQ�K2OqWE\C�PorM	‚��aH0JN^ �`ŽnZ	z•WEMhK[˜aQgZ	HSorM	‚1OSU	J-X[RYZ	HqK4JCRE_”O0UaJNorHs\rorpkJLK[˜PX[RfMPO0o]MgZ�W:\r\]^1‚fHeWfKI��JNpkJNH

z8RfHSJ-X[RYz%�	\ro XNW:OSJEQ8X[RYMhX[J �aOqKdW:MhQ•JNugUao �	o]O#JNpkJNHAz�RfH0J-o]MgOSH0owX{W:O0J��'J{UhWNpgo]RfHqK��dlAU	J

�

RfHS\wQ�K2Z?�?�hRYH0OqK

O0U	o K)X[RYMgOSorMPZhW:\;\rJEWEH0M	o]M	‚%�	HSRPX[JEKSK �P^^�	H0REpPowQgo]M	‚•WTMaJNpkJNH�g€JNMhQPorM	‚�zTZa\rO0o]O0ZhQPJCRE_ X[Rfz%�a\rJNuPorOSorJEKsW:MhQ

H0JN‚YZ	\wWEH0o]O0orJLK��

l HeWfQgo]O0orRYMhW:\`v)’q˜hQgJEQPowXNWEO0JEQ•O0R�O0U	J W:Z	OSRfz•WEO0orRYM�R:_��aH0RPX[JEKSK2JEK#_€RfH0z�JNH0\]^THSJE~•ZaorH0o]M	‚�UgZ	z W:M•orM?g

O0JN\]\ro]‚fJNMhX Jk˜ o KTWE\wK4R�XqUhWEHqWfX O0JNHSoC(NJEQ �P^•X[RfMPO0o]MgZhWE\)QPJNpkJN\rR"�	z8JNMPO � v)KTO0UaJ‰xhJN\ Q*�	H0RY‚fHSJEK0K4JEK[˜dM	J

�

O0JEXqU	M	RY\rRY‚forJLKAW:HSJ1X[HSJEW:OSJEQT_€H0RYz O0U	R K2J W:\rHSJEWfQP^8orM•ZhK4J � ��WYXjUaorM	J)\]JEW:HSM	orMa‚1O0JEXqU	M	o ~•Z	JLKAWfKSK2o K2OBW:MhQ

KI�hJNJEQƒOSU	owKm�	H0RPX[JLK0K �P^�WE\r\rR

�

o]M	‚•QgJNpkJ{\rR��hJNHeK}OSRT_€RPX[ZhK)RYM�O0U	J1z8RYH0J W �hK4O0HqWYX[O)o K0K2ZaJ1R:_

�

UhW:O-OSU	J

�

RYH��PorM	‚3K2^aK2OSJNz zTZhK4O �OF5HqWEO0U	JNHsO0UhWEM8RfM�U	R

�

O0U	J-K4^	K4O0JNz K4U	RfZa\wQ���FO8 � �mW/lAU	o KIowK Z�K2ZhWE\r\r^�QPRfM	J

�g^�X H0JEWEO0orMa‚CJ{u	WEz%�	\rJLK RE_;O0U	JBK2^aK2OSJNz b K`QgJEK2o]H0JEQ1RfZaO��	Z	OeK _€RYH#QgoM, J{H0JNMPOIorM'�	Z	OqK�� X3•nJ{pkJN\rR"�'J{HqKIR:_€OSJNM

xhMhQ5OSUhW:OIJ{pkJNM-O0U	JszTZhXqU3K2o]z%�	\rJ{H OqWYKI�3R:_=KI�hJEX[o _€^go]M	‚

�

UhW:OIOSU	J#K4^	K4O0JNz�z�ZhK2O`QgR-X{W:M5MaJNpkJNH0OSU	JN\]JEK0K

�hJCRYM	JNHSRfZhKdW:MhQ•O0o]z8J g X[RfMhK4Z	z8o M	‚��gK4R1O0U	JG�	HSJEK0K4Z	H0J-RE_��	H0RY‚fHSJEK0KdW:\ K2R1_€RfHqX JEKA\rJEWEH0M	o]M	‚�W:\]‚fRYH0orOSU	z•K

O0R-orz��	H0REpkJ � |}J{orMg_€RYHqX[JNz�JNMgOEg \]JEW:HSM	orMa‚dXNW:M��hRfOSJNMPO0owWE\r\]^1KI�hJNJLQTv)’4�aH0Rf‚YH0JEKSK �P^5OeW��PorM	‚-O0UaJJ�	H0RPX[JLK0K

R:_sW �hK2OSHqWYX[O0o]RfM�RfMaJ1K2OSJ �8_€Z	H0OSU	JNH

�

O0U	J3QgJ{pkJN\rR"�'J{H#R:_sWTHSJNorMP_€RfHqX JNz8JNMPO�g€\ JEW:HSM	orM	‚3K4^	K4O0JNz M	JNJLQ MaRfO

JNpkJNMVDT@�5E> : H�K

�

U�W:OdO0U	J

�

RYH��PorM	‚�K2^aK2OSJNz �OF�5�D ˜ �	Z	OdM	JNJEQ8RfMa\r^ 8U5E>LFLNO<?:��&5

�

U	JNM•O0U	J K2^aK2OSJNz �OF�5�D

� 3�5`8;:iN�3� �=3':=<�N �

lAU	owK8QPowK0K4JNH0OeW:OSorRfM�_€RPX ZhK2JEK�RfMW:M�owKSK2Z	J K4O0o]\r\dz8RfHSJƒW �hK2OSHqWYX[O

�

O0U	J �	HSRPX[JEKSK RE_ W:Z	OSRfz•WEO0orMa‚

O0U	J QgJNpkJN\]R��	z�JNMgO`�	H0RPX JEK0KTo]OqK4JN\y_ ��lAU	o KTowK >LFO<�� :=<�	�
�B BC5�
O8-<':=<�N ��bdo]pkJNM�W

�

RfHS\wQ�R:_ Z	M	\ro]z8orOSJEQ

X[Rfz��	\rJNuPorO4^ W:MhQ�H0JN‚YZ	\wWEH0orO4^k˜sW:M�Q�W�z8JNO0UaRPQ _€RYHTz�JEWfK4Z	H0o]M	‚�orz%�aH0REpkJNz�JNMgO{˜t\rJEWEH0M	o]M	‚ QPRkJEKcMaRfO

M	JNJEQ O0R K2OSR�� � •IpkJNM

�

Uaor\rJ��'J{H2_€RfHSz8orMa‚�W�KI�Por\]\sW:\rHSJEWfQP^

�

JN\r\”\rJLW:H0MaJEQ ˜IorO3z•WN^ �hJ �hR K0K2o �	\rJ�_€RfH

\rJEWEH0M	o]M	‚-O0R3X[RYMgOSorMPZ	Jk˜��	\]Z	H0HSorM	‚-OSU	JnOSHqWYQgorOSorRfM�W:\ QgowK4O0o]MhX[O0o]RfM �hJNO

�

J{JNM1O0HeW:orMaorM	‚ W:MhQ��hJNH2_€RYH0z•WEMhX[J �

_ oC�kJ)OSU	J5J{pkRf\rZaO0orRYM8R:_ W:MƒRYH0‚ W:M	o K2z�˜	OSU	J-‚fH0R

�

OSUƒR:_ UgZ	z W:M8\]JEW:HSM	orM	‚a˜hW:MhQ^�	H0RY‚fHSJEK0Kno]M•O0U	J)xhJN\ Q

R:_}v)’q˜�>LFO<�� :=<�	�
�B�BC5�
O8;<?:=<�N owKnOSU	JS�aH0RPX[JEKSKCRE_dX[RYMhK2OeW:MPO5orz��	H0REpkJNz�JNMkON˜hO0R

�

W:HqQaK MaR�K2o]M	‚f\]Jk˜ xhMhWE\

JNMhQ8RfOSU	JNH#OSUhW:M�orz%�	HSREpkJNzTJ{MkO o]OqK4JN\y_ �

�

.

�

�����	���! �"#�$�&%�')(	* ��(+�&%,"-�/.10	28�3�!04�,�5"-�1�

�”RfMhK4O0H0Z�X[O0o]M	‚�W:M•WE\r‚YRfH0o]O0U	z XNW&�hW �	\]J)R:_`X RfMPO0orMPZhWE\'\]JEW:HSM	orMa‚5owKsW5Qgo N•X Z	\rO �aZhK2o]M	JEK0K��AV;orJN\ Q	K‹R:_

H0JEK4JEW:HeXjU XNW:M`�	H0RY‚fH0JLK0K �'JLXNW:ZhK4JAOSU	owK4�	HSRf‚YH0JEKSK‹owK z•WYQgJ �P^)UPZ	z•W:M�K # K2^aK2O0J{z•K K4O0or\]\PK2RYz8J

�

UhWEOtO0RkR

X[Rfz��	\ro XNW:OSJEQcOSR8K4orz�Z	\wWEO0JBX[Rfz��	Z	OqWEO0o]RfMhWE\r\r^ �IŽnZ	z W:MhK#WEH0J-O0U	J{z•K2JN\]pkJEKIRfM	\]^•XNW&�hW �	\]J5RE_IHSJEK2JEWEHqXqU

WL_€OSJNH1QgJLXNWfQgJLK5R:_ W X[RYMgOSorMPZhW:\ag \]JEW:HSM	orMa‚V�	HSRPX[JEK0K5HSJE~kZ	orHSorM	‚ W:M�Z	Mg_ WEO0U	RYz•W �	\]^ \wWEH0‚YJ8MgZaz �hJNH-R:_

JNuZ�'J{H0orJ{MhX[JEK-W:M�Q W�QPJNpgo X[J��'J{H0UhW&�hK5O0RkR X[Rfz��	\ro XNW:OSJEQ‰_€RfH1UPZ	z•WEMhKCJNpkJ{HCOSRƒ_€Z	\r\]^ X Rfz%�	HSJNU	JNM�Q �

W2ikRYz8J�KSWN^�O0UhWEOƒoy_3OSU	J �aHqW:o]M

�

JNH0J K4orz%�a\rJ•JNM	RYZ	‚fU�OSR�Z	MhQgJNHeK2OeW:MhQ ˜

�

J b Q �hJ OSRkR�K4orz%�	\]J•O0R

Z	MhQgJ{HqK2OeW:MhQ•orO � X�+ J1XNWEMt˜hU	R

�

JNpkJNH{˜	WEO0O0J{z%�	O#O0R�KI�hJEX oy_€^•W�K2o]z%�	\rJLK2OAz�orM	o]z•W:\ K2J{OnRE_”orM	‚YH0JEQPorJNMPOqK



8 �”UhW&�	O0J{H5™ ��’/MgOSH0RPQgZhX O0orRYM

Agent

3

2

10

0

12

9 4

6

6

12

5 7

V‹or‚YZ	H0J�™��]™

�

v�K2o]z%�	\]J)•IMPpgo]H0RfMaz8JNMPO �

M	JEX[JLK0K0WEH0^ƒ_€RYHCOSU	J�X[RfMPO0o]MgZhWE\Cg€\rJEWEH0M	o]M	‚%�	HSRPX[JEKSK5W:M�Q O0U	J{M OSH0^�O0R�X[RYMhK2OSH0ZhX O5WEMhQ X[RYz �aorM	J3O0U	JEK4J

orM	‚YH0JEQPorJNMPOqKsX[Rfz%�aZ	OqWEO0orRYMhW:\]\r^ �

lAU	H0JNJ”o]M	orOSowW:\ko]M	‚fHSJEQgo]JNMgOeK R:_ X RfMPO0orMPZhWE\k\rJEWEH0M	o]M	‚)WEH0J WfK _€Rf\r\]R

�

K��IV;orHqK4ON˜EO0U	J X[RfMPO0o]MgZ�W:\Cg€\rJLW:H0MaorM	‚

W:\]‚fRfHSorOSU	z K4U	RfZ	\ Q �hJ�WEZ	O0RYM	Rfz8RYZhK

�

o]O-K2UaRfZ	\ Q �'J�W �a\rJ1O0R�H0JEX[J{orpkJ-orM?�aZ	O)orMP_€RfH0z W:O0o]RfMt˜��	HSRPQgZhX[J

RfZ	OE�	Z	OeK OSUhW:O�XNWEM��hRYO0JNMPO0o W:\r\]^•W , JEX[O•O0UaJ�orMg_€RYH0z•WEO0orRYM�orO8HSJEX[JNo]pkJEK[˜ W:MhQ�H0JEKT�hRfMhQ�OSR �'R K2o]O0orpkJ

W:MhQ�M	JN‚ W:O0o]pkJƒHSJNorMg_€RYHqX[J{z8JNMPO ��lAUhWEOTo K[˜Ao]OTz�ZhK2O �-5E3�
 ��5ƒo]M o]OqK1JNMPpgo]H0RfMaz8JNMPO1W:M�Q �hJ W �	\]J•O0R

WfKSK2or‚YM•X[HSJEQgorO”OSR �hJNUhWNpPorRfHeKIO0UhWEOA\rJLWfQTOSR1QgJEK4orHeW �	\]JnRYHAZ	MhQPJEK2o]HqW �a\rJBX[RfMhK4JE~kZ	JNMhX[JLK�� i JEX[RfM�Q ˜kO0U	JEK4J

�hJNUhWNpgo]RfHeKIK2U	RYZ	\wQ �hJ)X{W��hW �	\rJ#RE_;KI��W:M	M	o]M	‚3W:H �	orOSHqW:HS^��hJNH0o]RPQ	KIR:_ O0o]z8J �Eo � J ˜fO0U	J{orH`QgZ	HqWEO0o]RfM�K2U	RYZ	\wQ

UhWNpkJ#M	R!�aH0JEK4JNOA\]orz8o]O �tlAU	o]HqQ ˜kOSU	J)X RfMPO0orMPZhWE\Cg€\rJEWEH0M	o]M	‚3W:\r‚YRfHSorO0Uaz K2U	RYZ	\wQ �hJ-W �	\rJdO0R WfXN~kZ	o]H0JdM	J

�

�hJNUhWNpgo]RfHeK

�

U	JNM•ZhK2J _€Z	\/˜ �	ZaOdK2U	RYZ	\wQ�WLpkRYowQ•WfX{~•Z	o]H0o]M	‚5OSU	JNz RYO0U	JNH

�

owK4J �

�

.

�

� � ����0�����2#�

v�K2o]z%�	\]J‹JNuaW:z��	\rJ”K4U	RfZa\wQ5U	JN\a�3QgJNz8RYMhK2OSHqW:OSJ

�

UhWEO‹o K HSJE~kZ	orHSJEQ �g^3X[RYMgOSorMPZhW:\k\]JEW:HSM	orM	‚ �;’ z W:‚�g

orM	J3WEM�W:‚YJNMPOno]M�W1z•W�(NJ�g \]oC�kJdJNMgpPorHSRfM	z�JNMgO{˜PK2ZhXqU�WYK}OSUhW:OBK2U	R

�

M�o]M�V‹o]‚fZ	HSJT™ �r™ �nlAUaJ5WE‚fJNMPO-XNWEM

RPXNX[Z?�P^•WEMg^•R:_ O0U	J-O

�

JN\]pkJ)MPZ	z �hJNHSJEQ��'R K2o]O0orRYMhK��d’/M•JEWfXqU^�hRkK2o]O0o]RfM�O0UaJ5WE‚fJNMPOm�'J{HqX[JNo]pkJEKAW1MPZ	z%g

�hJNHN˜

�

U	owXqUTZaM	ow~kZ	JN\]^1H0J �	HSJEK2J{MgOeK OSU	J-X[RYMgxh‚YZ	HqWEO0orRYM•R:_`O0U	J

�

W:\]\wK o]z8z�JEQgowWEO0JN\ ^3K2ZaH0H0RYZ	MhQgo]M	‚1O0U�W:O

�hRkK2o]O0o]RfM �%W v�z8RfHSJ1QgJ{OqW:o]\rJEQ�QgJEKSX[H0oa�	O0o]RfM

�

or\]\ �hJ�‚fo]pkJNM�orM ikJLX[O0o]RfM ? �ik � X lAU	J�W:‚YJNMPO-XNW:M z8REpkJ

M	RfHSO0Ut˜”K4RfZ	OSUt˜”JEWfK4ON˜IRfH

�

JEK2O �[W/’/O3z•WN^ƒM	RYO1JNMgOSJNH5OSU	J �hWEH0HSorJNH`�'R K2o]O0orRYMhK5orM �	\wWYXU� ˜‹M	RYH5z•WN^�o]O

z8REpkJ �hJN^kRYMhQ8O0U	J �hRfHeQgJNHeK}RE_”O0U	J-z•W&(NJ �MX

lAU	J8WE‚fJNMPO b K)OqWfKT��owKnOSRƒ\]JEW:HSM�O0Rƒz�R:pkJ)_€HSRfz W:MP^ �hRkK4orO0o]RfM orM O0U	o Kn‚fHSowQ g

�

RYH0\ Q z•W&(NJ1O0R•OSU	J

‚fR W:\3K2OeW:O0J W€z•W:HE�kJEQ �P^�OSU	Jƒ_€RkRPQ�Qgo K2U4Xe˜

�

U	J{H0J�orO�H0JLX[JNorpkJLKcHSJNorMg_€RYHqX[J{z8JNMPO ��m)K2o]M	‚�K4OqW:M�Q	W:HeQ

H0JNo]Mg_€RfHeX[JNz8J{MgOEg \ JEWEH0M	o]M	‚5OSJEXjUaM	ow~kZ	JEKdW WfK

�

or\]\ �'J�QPJEK0X[HSo �hJEQ•orM �”U�W��	OSJNHGh Xe˜ O0UaJ1W:‚YJNMPO-XNW:M�\]JEW:HSM

�

U	owXqU-WYX[O0o]RfMhK OSRnOeW��kJ”K4R#O0UhWEO‹o]O

�

or\]\fHSJEWfXqU-O0U	JI‚YRkWE\gM	R#z W:O0OSJNH

�

UaJNH0JIo]O �hJN‚fo]MhK��”ikZhXqU-W:M W:‚fJ{MgOto K

W:Z	OSRfM	RYz8RfZ�K

�

o]OtH0JEX JNorpkJEKhorMg_€RYH0z•WEO0o]RfMt˜NJNpYWE\rZhWEO0JEKtorO{˜:z•W&�kJEKtWdQgJEX[o K2orRYMt˜YW:MhQ3WfX[OeK

�

o]O0U	RYZ	OIUPZ	z•W:M

orMPO0JNHSpkJNMPO0orRYMTRYHno]MgOSJNH0HSZ?�	OSorRfM � W/lAUaJ5H0J{\wW:OSorRYMhK2U	oa� �'J{O

�

JNJNM8OSU	J3W:‚YJNMgOBW:M�Q‰orOeKAJNMPpgo]H0RfMaz8JNMPO

�

o]\r\

�hJ5QPowK0X ZhK0K4JEQ8orM �”UhW��aO0JNHC8 �MX

vn\r\ �'R K2o]O0orRYMhK�W:H0J�Z	M	o ~•Z	J{\r^ KI�hJEX oyxhJEQ �P^ O0UaJ‰MPZ	z �hJNH5o]M OSUhW:O��hRkK4orO0o]RfMt˜sJNu	X J �	OC_€RYH1O0U	R K2J

\wW �'J{\rJEQ��LY
	8W:M�Q��N™ 8�	 �nŽdR

�

JNpkJNH{˜goy_`orM�WE\r\��'R K2o]O0orRYMhK#\wW �hJN\]JEQ��LY
	g˜ OSU	J3W:‚fJ{MgOdz8REpkJEKAK4RfZ	OSUt˜ W:MhQ

orM�WE\r\	\ W �hJN\rJLQ�N™28
	COSU	JdW:‚YJNMgO`z8REpkJEK

�

JEK2O{˜fO0UaJNM1orO”X{W:M�XjU	RkR K2JBW:M�WfX[OSorRYM1orM1JEWYXjU��hRkK4orOSorRfM �hWYK2JEQ

RfM	\]^ƒZ?�hRYM o]OqKno]z8z8JEQgo]WEO0JG�hJNHqX[J��	O0o]RfMt˜ OSUhW:O

�

or\r\;\rJLWfQƒorOBO0R•O0U	J1‚YRkWE\ HSJN‚kWEHqQg\]JEK0K)RE_Ao]OqK)K4OqWEH0O0o]M	‚

�hRkK2o]O0o]RfM � fAZ	O

�

UhWEO8K4U	RfZa\wQ UhW��'�'J{M o _)OSU	J•WE‚fJNMPO1owK-z8REpkJEQ OSR W�K2\]or‚fUPO0\]^ z�RfH0J�X[RYz%�	\ro XNW:OSJEQ

JNMPpgo]H0RfMaz8JNMPON˜YK2ZhXqU•WfK#O0U�W:OdK2UaR

�

M•o]M•V‹or‚YZ	H0J ™��98P˜

�

U	JNHSJ)O0U	J{H0J)o KAW:M�WEz �	o]‚fZ	o]O4^1QgZ	J-OSR1O0U	J)O

�

R

RPXNX[Z	HSH0JNM�X[JEKtR:_ O0U	JsorM?�aZ	O��qš
	���lAU	J W:‚YJNMgO�b K �aH0JNpPorRYZhK \]JEW:HSM	orMa‚-K2U	RYZ	\wQ5HSJNz•WEorM)_€RfHIOSU	JAz�RkK2O��hWEH0O



™�� k ��’/MhX[HSJNz8JNMPOqWE\�_ JEWEH0M	o]M	‚	˜hŽno]JNHqWEHqXqU	owX{W:\ •nJNpkJN\]R��	z�JNMgO k

3

2

10

0

12

9 4

6

6

129

5 7

Agent

V‹o]‚fZ	HSJT™ �98

�

v�K4\ro]‚fUPO0\r^�z8RYH0J-X[RYz%�	\]JNu1JNMPpgo]H0RfMaz8JNMPO �

orMPOqWYX[O �-lAU	J�WE‚fJNMPO-K4U	RfZ	\ Q X RfMPO0orMPZ	J3O0R•z8REpkJ)JEWYK2O

�

U	JNM�o]O-K2JNM�K2JEK �eš�	8orM�OSU	J1Z?�?�hJNHG�hRkK4orOSorRfM �

ŽnR

�

JNpkJ{HN˜EorO”K4U	RfZ	\ QTz8REpkJ

�

JEK2O`Z?�hRfM•K4JNMhK2o]M	‚�eš�	-orM�O0U	J#\]R

�

JNH��hRkK4orOSorRfM �”ŽnR

�

XNWEMTOSU	owK �hJ)QPRfM	J

�

orOSU	RfZ	O QgowK4O0Z	H �	orMa‚5O0UaJ �hJNUhWNpgo]RfHsO0U	JBW:‚YJNMgO#U�WfKAWE\rHSJEWfQg^�K2Z�XNX[JEKSK _€Z	\]\r^1\rJLW:H0MaJEQcOSUhW:O �aH0orMa‚kK o]O”O0R

O0U	J-‚YRkW:\;orM�V‹o]‚fZ	HSJ1™��]™ �

lAU	J)WEMhK

�

JNH��	H0R"�hRkK2JLQTorM1OSU	owKIQPowK0K4JNH0OeW:OSorRfM�owKIOSR �aZ	or\ Q5Z?�hRfM8OSU	J#JNuPOqW:MPO”KT�go]\r\wK;U	orJNHeW:HeXjU	o XNW:\]\r^k˜

\rJEWNpPorM	‚

�

UhW:OdowKAo]M^�	\wWYX[J3W:MhQ�W:z8JNM�QgorM	‚3orO#RYM	\r^•WYK}MaJEX[JEKSK0W:HS^8O0R�WfX{X[Rfz%�a\rowK4UTOSU	J3X[Z	HSH0JNMPO#OqWYKI� �

lAU	J3W:‚YJNMgO#z�ZhK4O \]JEWNpkJno]OqKAHSJEKI�hRfM�K2J-O0R�K2OSorz�Z	\rZhK��eš�	1orM8OSU	J-Z?�?�hJNHJ�hRkK4orO0o]RfM•orMPOqWYX[O

�

Uaor\rJBz8RPQgoCg

_€^go]M	‚�orOqK#H0JLKI�hRfMhK4J1O0R8OSU	J1KSW:z8J3K4O0orz�Z	\]ZhKAorM�O0U	J3\rR

�

JNHm�hRkK4orO0o]RfM �B’/Onz�ZhK2O#OSU	JNHSJ[_€RfHSJ �hJ1W �	\rJ3O0R

QgowK4O0o]M	‚fZ	o K2U8OSU	J)O

�

R Qgo , JNHSJNMPO �hRkK4orO0o]RfMhK ˜	O0U	RYZ	‚fU�orOeK orM'�	Z	OAHSJNz•WEorMhKIO0UaJ-K0WEz8J �I’/O XNW:M•H0JLX[Rf‚YM	oC(NJ

O0UhWEO-orO)o K o]M�O0U	J�\rR

�

JNHd�hRkK4orO0o]RfM �g^�o]OqK
�aH0JEX[JLQgorM	‚ X[RfMPO0JNuPO

�

RYM	\r^�orM O0U	J1\]R

�

JNHd�hR K2orOSorRYM UhWfK)o]O

.4ZhK2OsK4JNJNM8o]M?�	Z	O �N™ 8�	 �AlAU	J{H0J[_€RYH0Jk˜kO0UaJ-W:‚YJNMgO�b KIH0JLKI�hRfMhK4J)O0R3O0U	J �qš�	3K2OSorz�Z	\rZhK;zTZhK4O �hJ)z8JEQPowW:OSJEQ

�g^�O0UaJ5WE‚fJNMPO b K7�aH0JEX[JLQgorM	‚ K2JNM�K2RfHS^•orMg_€RYH0z•WEO0orRYM �

’ _=O0U	JBW:‚YJNMPO

�

JNH0JdM	R

�

OSR �hJm�	\wWYX[JEQ1orM�W5QgoM, J{H0JNMPOIz•W&(NJk˜kK4ZhXjU�WfKIOSUhW:O K2U	R

�

M8o]M8V‹o]‚fZ	HSJ5™ �ikP˜

orOeK �hJNUhWNpPorRfH

�

RfZ	\ Q M	JNJEQ O0R �hJ•JNuPO0JNM�QgJEQ WE‚kW:o]Mt˜#K4ZhXjU O0UhWEOTo]O5z8REpkJEK

�

JLK2O1Z?�hRfM K2JNJ{orM	‚ �eš�	

�

U	JNM	J{pkJNHAo]OqK �	HSJNpgo]RfZhKAo]M?�	Z	O

�

WfK#JNorOSU	JNH W �{™28�	 FO85W �eš�	 �AlAU	J3WE‚fJNMPO)K4U	RfZa\wQƒX R��hJ

�

orO0U•JNpkJ{H0^

M	J

�

K2orOSZhW:OSorRYM orM WƒK4orz8o]\wW:H

�

WN^

�

RY\wQ�H0JEKT�hRfMhK4JEK1K2U	RYZ	\wQ �'J�z8RPQgo xhJEQ

�

o]O0U�K4Z	H0‚YowXNWE\ �aH0JEX[o K2o]RfMt˜

W:MhQ�MaJ

�

JNu	X J �	O0o]RfMhK1O0R O0U	JEK4J�H0JEKT�hRfMhK4JEK•K2U	RYZ	\wQ �hJ�orz��	\rJNz�JNMPO0J{Q �hWYK2JEQ�RfM�OSU	J X[RfMPO0J{ugOSZhW:\

orMg_€RYH0z•WEO0o]RfM8OSUhW:OBQgowKSW:z �	or‚YZhW:OSJEK OSU	J3K2o]O0ZhWEO0orRYMhK#orM

�

U	o XjU•OSU	JN^•W&�?�	\r^ �

�

.

�

����� ��� � �$�&%�0	2����!04�,�5"-���),T( "#�!��04�����5"�� 0 2�� �
	 �$2#(�� � �$�&%

l

�

Rn_€Z	HSO0U	J{HtorM	‚YH0JEQgo]JNMPOqKtR:_ X[RYMgOSorMPZhW:\k\]JEW:HSM	orMa‚nz•WEM	oy_€JLK2OtO0UaJNz•K2J{\rpkJEK	orM3O0U	J W �hREpkJAJNuaW:z��	\rJEK��

lAU	J‰x�HqK2O�owK :=<?> 8U5��S5;<�� 
�B
BC5�
O8;<?:=<�N ��’/MhX H0JNz8J{MgOeW:\A\]JEW:HSM	orMa‚ o KTW X[RfMPO0o]MgZaorM	‚��	H0RPX JEK0K

�

UaJNH0J �P^

3

2

10

0

12

9

5

4

6

6

1299

7

Agent

V‹or‚YZ	H0J�™ �ik

�

v�K2OSor\r\ W/K4\ror‚YUgOS\r^�XIz8RYH0J-X Rfz%�	\]JNu1JNMPpgo]H0RYM	z8JNMPO �



› �”UhW&�	O0J{H5™ ��’/MgOSH0RPQgZhX O0orRYM

\rJEWEH0M	o]M	‚ƒRPX{X[Z	HqK

�

o]O0U JLWfXqU JNuZ�'J{H0orJ{MhX[J�HqW:OSU	JNH1OSUhW:M _€H0RYz…W‰x�ugJEQ�WEMhQ�X[Rfz%�a\rJNOSJ�K2JNO3R:_ Q	W:OeW �

��W:MP^5\]JEW:HSM	orM	‚3WE\r‚fRYH0o]O0U	z•K ˜kK2Z�XjU�WfK”’4•dk5WEMhQ �hWfXL� g �	HSR��hWE‚kW:OSorRYMƒWEH0JBK2R"g/XNWE\r\]JEQ ��
 � >L3•W:\]‚fRYH0orOSU	z•K

H0JE~kZ	o]H0orMa‚�W:\r\`O0HqWEorM	o]M	‚�Q	W:OeW OSR �hJ1X[RY\r\]JEX[O0JLQ o]M WfQgpYWEMhX[J1R:_sOSU	J1WE\r‚fRYH0o]O0U	z b KAJNuPJEX[Z	OSorRfM � W f#WfXL� g

�	H0R"�hW:‚ W:OSorRfM XNW:M �hJnz8RPQPoyxhJEQ-O0HSorpPowW:\]\r^k˜EU	R

�

J{pkJNHN˜EorMPO0R3W:M�orM�X[H0JNz�JNMgOeW:\YpkJNHqK4orRfM1OSUhW:OsWE\r\rR

�

K”Q	WEOqW

O0R �hJA‚fJ{M	JNHqWEO0JEQ3W:MhQ!�aH0JEK4JNMgOSJEQ-WfK‹OSHqWEorM	o]M	‚
�aH0Rf‚YH0JEKSK2JEK �PW:MhQ-orMhX[HSJNz8JNMPOqWE\EpkJNHqK4orRfM�K RE_ ’4•dk7# ’4•n›

W:MhQ�’4•dhS# W:\ K2R•JNuPowK2O � X V�RYH3X[RfMPO0o]MgZhWE\‹\]JEW:HSM	orMa‚	˜horO)o KnM	RfO �gM	R

�

M�o]M WfQgpYW:M�X[J

�

UhW:OG�	HSR��	\]JNz•K

�

or\]\ �'J�WYQ	QgHSJEK0K4JEQ �3’ OdowKdorz%�hRkKSK2o �	\rJ-O0R X[Rf\]\rJEX[O#OSU	J�Q	WEOqWT_€H0RYz WE\r\IOSU	J!�aH0R��a\rJNz•K#orM WfQgpYWEMhX[J1R:_

O0HeW:orMaorM	‚a˜hW:MhQ8O0UaJNH0J[_€RYH0J-orM�X[H0JNz�JNMgOeW:\	\]JEW:HSM	orMa‚1owKAM	JNJLQgJEQ �

lAU	J•K2JLX[RfMhQ�WEMhQ �g^�_ W:H3O0U	J8z�RkK2O K2o]‚fM	o x XNW:MPO5o]M	‚fHSJEQgo]JNMgO-RE_-X[RYMgOSorMPZhW:\”\]JEW:HSM	orM	‚�owKS3': 5;8�
O8��

>U3':=>�
�B � 5���5 BMF-@��S5;<����#Žno]JNHqWEHqXqU	owXNWE\ QgJNpkJN\]R��	z8J{MgOIo KAO0U	J3K4Z �hK2Zaz%�	O0o]RfM8RE_”JNuPOqWEMgOsz8JEXqUhW:M	o K2z•K;RfH

�hJNUhWNpgo]RfHeK �P^1M	J

�

JNHN˜kz8RYH0JdK4R��	U	o K2OSowXNWEO0JEQ1RfM	JLK��”lAU	o K �hRfOSO0Rfz�g Z?���	HSRPX[JEK0K”ZhK2JLK O0UaJ)K4^	K4O0JNz b K‹Rf\ Q

X[Rfz��'RYM	JNMPOqK#WYK)X[RfM�K2O0o]O0Z	J{MgOeK}RE_AMaJ

�

\r^•X H0JEWEO0JEQ�X[Rfz%�hRYM	JNMPOqK��d|#owXqUhW:HeQ••)W

�

�go]MhK

�

™ H��`QgJEKSX[H0o �'JLK

JNpkRf\]Z	O0o]RfM�WYK1W�K2o]z8or\ W:HG�	H0RPX JEK0K

�

U	JNHSJ �g^ X[RYz%�	\rJ{uƒRfHS‚kWEM	owK4z•K5JNpkRf\]pkJc_€HSRfz K4orz%�a\rJNH-WEMhX[JEK4O0RYHqK

O0UhWEO-W:\]H0JEWYQg^ƒJ{z �hRPQg^•z•WEMg^•R:_sOSU	J1\wWEO0JNHdRfHS‚kW:MaowK2z b K)K4Z �?g WfK0K4JNz �	\ro]JEK��B’ OBK2J{JNz•K#H0JEWYK2RfM�W �	\]J1O0R

KI�hJEX[Za\wW:OSJ�W:\ K2RƒOSUhW:O3JN\wW �hRfHqWEO0J��-5�3�
 � :=FO8�D

�

RfZa\wQ �'J�JNuPU	o �aorO0JLQ �g^�RfH0‚ W:M	o K2z•K

�

U	R K2J•WEMhX[JEK4O0RYHqK

�hJNH2_€RYH0z8JEQ5\]JEK0KIJN\ W �hRfHeW:OSJ)pkJNHqK4orRYMhKIR:_;O0UaJEK2J �hJNUhWNpgo]RfHeK��”ŽnZ	z W:M �	oa�'JLQ	W:\h\rRPX Rfz8RYO0orRYMt˜f_€RfHsJNu	WEz%g

�	\rJ ˜ owK)W8pkJNHS^�K2R��aU	owK4O0owX{W:O0JLQ �hJNUhWNpPorRYH)O0UhWEO3W:H0R K2J1_€H0RYz W \]JEK0KBQgJNz•WEMhQgorMa‚	˜t~kZhWfQPH0Z?�hJEQ	WE\I_€RfH0z

R:_dz8REpkJNz�J[MPO �ƒ–dM	J8RE_)OSU	J•X[\]JEW:HSJEK2O-JNuaW:z��	\rJEK)RE_dO0U	o K!�go]MhQ R:_BQPJNpkJN\rR"�	z8JNMPO)o KCO0UaJVD 	 �LD 	��
@��

� :=FO< 
O8E>U3': �T5E> ��	Z8U5�R:_`fAHSRkR��aK

�

™ ›��dO0UhWEO8K4JNJNz•K5OSR z8o]z8o]XcOSU	JƒJ{pkRf\rZaO0orRYMhW:HS^[�	HSRPX[JEK0K�QgJEKSX[H0o �hJEQ

�g^ •)W

�

�PorMhK���lAU	RYZ	‚fU QgJNpkJN\]R��	z�JNMgOBRPXNX[Z	HeKco]M OSU	J•K4Z �hK2Zaz%�	O0o]RfM•W:HeXjUaorO0JLX[O0Z	HSJ8RfMa\r^ OSU	H0RYZ	‚fU

X[RfM�X[JNMPO0HqWEO0JEQ1UPZ	z•W:M�J-, RfH0O{˜go]OAH0J��	H0JEK4JNMPOqK��	H0JLX[owK4JN\r^1OSU	Jd�PorMhQ1R:_ QgJNpkJN\]R��	z�JNMgO;O0U�W:O#z�ZhK2O”RPXNX[ZaH

W:Z	OSRfz•WEO0o XNW:\]\r^1orM�X[RYMgOSorMPZhW:\t\]JEW:HSM	orMa‚ �

�

.�� ���5"#' %,"-��� ( "#�!��04�����5"�� 0 2� 

"

' %�� � '

lAU	J)orz��'RYH0OeW:MhX[JBR:_`U	orJNHeW:HeXjUP^1orM•WYQ	W��aO0orpkJ K2^aK2O0J{z•KIO0UhWEOJ�'J{H2_€RfHSz O0J{z%�hRfHqWE\hOqWfKT�	K#UhWYK �'J{JNM

M	RfOSJEQƒR:_€OSJNMt˜ W:MhQƒz W:MP^8U	orJ{HqW:HeXjUaowXNWE\;K2^aK2O0J{z•K}U�WLpkJ �hJNJNM �aH0R��hR K2JEQ �-’/M�JNuPowK4O0o]M	‚8K4^	K4O0JNz K#K2ZhXqU

WfK-O0U	R K2J8RE_Bvn\ �	Z�K

�

™�� ˜I|#RforO �	\wWEO

�

H�Y	˜�H�?��/˜�QkW:z8JLK2RfM

�

› 8��/˜�_ orM

�

h�h�� ˜c+�oruaK2RfM

�

™28"Y��/˜;•)WN^PW:M&W:MhQ

ŽnorMPO0RYM

�

8g™��/˜;iPXjUaz8owQgUPZ �hJNHdWEMhQ + W:UaMhK2o]JEQg\rJ{H

�

š ?��/˜=W:MhQ ikorMa‚fU

�

šYš��/˜ UaorJNHeW:HqXqU	o XNW:\;WEHqXqU	orOSJEX[O0ZaH0JEK

W:HSJ•QgJNpkJN\]R��hJEQ OSR��•QgR

�

M �g^ UhWEMhQ�WfK1W:M�J"N X[o]JNMgOBz8JNO0UaRPQ _€RfH1z8RPQPZ	\wWEH0oC({orM	‚•\wWEH0‚YJ‰OSJNz%�hRfHeW:\

OqWYKI�aK��

’ M3O0U	J W:HeXjU	o]O0JEX O0Z	HSJEK'RE_tvd\ �	ZhKtWEMhQ1|#RforO �	\wWEON˜EOqWYKI�aKIW:HSJ#QgJ[x�M	JEQ5WYKIWdQgowK=.4Z	MhX[OSorRfM3R:_=K2JL~•Z	J{MhX[JEK

R:_3K4Z �	OeWfKI�aK���lAU�W:O8o K[˜AJNpkJ{H0^ OeWfKI�•z8or‚YUgO �hJ WfXNX[RYz%�	\]owK2UaJEQ orM K2JNpkJ{HqW:\

�

WN^aK[˜AJLWfXqU�R:_

�

U	owXqU

orMPpkRf\]pkJEK JNuPJEX[ZaO0orMa‚8W8K4JE~kZ	JNMhX[J-RE_A\]JEK0KdJN\wW �'RYHqWEO0J1OqWYKI�aK��-lAU	J3RfOSU	JNH-K4^	K4O0JNz•KAz�JNMgOSorRYM	JEQ•W �hREpkJ

z•W��kJ�ZhK2J�RE_1HSJNorMg_€RYHqX[J{z8JNMPO�g€\rJEWEH0M	o]M	‚ � +�o]u	K4RfMcb K[˜d_ o]Mcb K ˜)WEMhQ�•)WN^PW:MW:M�Q�Žno]MgOSRfMcb K8K2^aK2OSJNz•K

X[RfHSH0JEKT�hRfMhQ�H0RYZ	‚fU	\]^�OSR O0U	J vd\ �	ZhKTg/K4O4^g\]J�W:HeXjUaorO0JLX[O0Z	HSJ

�

orO0UaRfZ	O8OSU	J Qgo K .4Z	MhX O0orRYM

�

•”WfXqU�U	or‚YU?g

\rJNpkJ{\IOqWYKI� o K1QgorpPowQgJLQ o]MgOSR K2JE~kZ	JNMhX JEKCRE_)\]R

�

JNH�g€\rJ{pkJN\IOqWYKI�aK

�

U	JNHSJ•W:MP^ OqWYKI��WEO�W:MP^ \rJ{pkJN\Iz•WN^

UhWNpkJ8WƒOSJNH0z�orMhWEO0orRYM X RfMhQgo]O0o]RfM�KT�'JLX[oy_€^PorM	‚

�

U	J{M OSU	J8OeWfKI� owK3X[Rfz��	\rJNOSJ � QkW:z8JEK4RfMcb K-K2^aK2O0J{z o K

K2RYz8J

�

UhWEO•Qgo , JNHSJNMPO8orM�OSUhW:O�O0U	J�U	o]‚fU	J{H‰\]JNpkJN\ K�qK2OSJNJNH 	 O0UaJ�\rR

�

JNH�\rJNpkJN\ K �P^�WYQ�.4ZhK4O0orMa‚ OSU	JNo]H

‚fR W:\wKBQg^gM�W:z8o XNW:\]\r^ �AiPXqU	z8o QgUPZ �hJNH#WEMhQV+ WEU	MhK4orJEQg\]JNHJ�	HSR��hRkK4JEQ�WTz8JEXqUhWEM	owK4z _€RYH)QgJLX[Rfz%�hR K2orMa‚

W•K2OqWEH0O W:MhQ ‚YRkWE\#X[RYz �	o]MhW:OSorRYM�orMPO0R�W xhuPJEQ�MgZaz �hJNHdR:_BK4Z �	‚fR W:\ KC‚fJ{M	JNHqWEO0JEQ W:Z	OSRfz•WEO0owX{W:\r\]^•O0R

z8orMaorz�oC( JnOSU	J �qX[R K2O 	TR:_sO0UaJ1WfX O0orRYM�K4JE~•ZaJNMhX[J � lAU	J�K2^aK2OSJNz �	H0R"�'R K2JEQ �P^�ikorMa‚fUt˜

�

U	JNM�‚YorpkJNM�W

OqWYKI�•QgJ xhM	JEQ8WYKnW1KT�hJEX[oyx'X)K2JE~kZ	JNM�X[J)R:_ K2Z �	OqWYKI�aK[˜ W:Z	OSRfz•WEO0owX{W:\r\]^1\rJEWEH0MhKAOSR�QgJEX[RYz%�hRkK4J)O0U	JBOqWfKT�

orMPO0R1o]OqK#X[RYMhK2OSorO0ZaJNMgO K2JE~kZ	JNM�X[JEK��



™�� › ��•IuPowK2OSorM	‚ ŽnorJ{HqW:HeXjUaowXNWE\ i ^	K4O0JNz•K h

’ M W:\]\IR:_ O0U	J�W �hREpkJ�K2^aK2O0J{z•K[˜ UaorJNHeW:HqXqUP^‰o K)JNM	\ro K2OSJEQ‰_€RfH-OqWYKI��z8RPQPZ	\wWEH0oC(LW:O0o]RfM ��lAU	o K-W:\r\]R

�

K

U	or‚YU	JNH”\rJ{pkJN\wKtO0R3H0J �	HSJEK2J{MgO”JN\ W �hRfHeW:O0J��'J{UhWNpgo]RfHqKIOSUhW:O KI�hWEM �	H0R WfQ%�hJNH0o]RPQ	K RE_;O0o]z8J � �ƒRPQgZa\wW:HSoC(EW&g

O0o]RfM�XNW:M•WE\wK4R1KI�hJNJLQT\rJEWEH0M	o]M	‚ �`V	RfHAJ{u	WEz%�	\rJ ˜:OSU	Jn\]JEW:HSM	orMa‚5WE\r‚YRfH0o]O0U	z XNWEMTOeW��kJdorMPO0R1WYXNX[RYZ	MgO”OSU	J

K2\]R

�

JNHAOSorz8J�g/KSXNW:\]JEK”W:O

�

U	o XjU•U	o]‚fU	JNHs\rJNpkJ{\wK R"�hJNHqWEO0J

�

U	JNM�WfKSK2o]‚fM	o]M	‚8X H0JEQgo]OAOSRTOSU	J-QgoM, J{H0JNMPOA\]JNp g

JN\wKARE_IOSU	J5UaorJNHeW:HqXqUP^ �IlAU	o K �SpkJNH0OSowXNWE\ 	3X[H0JEQPorOdWfKSK2o]‚fM	z8J{MgOsowK#QgoM, J{H0JNMPOA_€H0RYz �	Z	OdH0JN\ W:OSJEQ8O0R �'RYO0U

O0JNz��'RYHqWE\	WEMhQTK4O0HSZhX[O0ZaHqW:\�X[H0JEQPorO`WfK0K4or‚YM	z8JNMPON˜YW:MhQ1orO;owK;orz%�hRfHSOqWEMgO;orM�WEMg^3O0JNz%�hRYHqW:\ ˜:UaorJNHeW:HqXqU	o XNW:\

\rJEWEH0M	o]M	‚�K2^aK2OSJNz �

lAU	J^�	Z	H��hR K2JƒRE_-O0UaJƒW �hR:pkJ�K4^	K4O0JNz•K ˜IU	R

�

JNpkJ{HN˜‹o K5M	RfO�O0R QgJNpkJ{\rR�� U	orJNHeW:HeXjU	o]JEK �hRfO0OSRfz%g€Z?�

WfK1Wƒz8J{O0U	RPQ _€RYH1\rJEWEH0M	o]M	‚ƒz�RfH0J�W:M�Q z8RYH0J�X[Rfz%�a\rowX{W:O0JLQƒOqWfKT�	K�� |dW:OSU	JNHN˜IOSU	JNo]H!�	Z	HE�hRkK2J�owK-O0R

orz%�aH0REpkJ �hJNH4_€RfHSz•W:MhX JIorMG�	HSJEQgJEK4or‚fM�W:O0JLQ5QgRYz•W:o]MhK��;lAU	JEK4JsK2^aK2O0J{z•KtW:HSJAX RfMhK4O0H0Z�X[O0JEQ-O0R"�?g/QPR

�

M �g^

3�	�� 
O<-orMPO0JN\]\ror‚YJNMhX[J;O0RdH0J

�

JEX[O O0U	J”orMPO0ZaorO0o]pkJIQPJEX[Rfz��'R K2o]O0orRYM-R:_hOSU	J”OqWfKT�3W:MhQ-orOqKtK4Z �	OeWfKI�aK W€O0U	RYZ	‚fU

+�oruaK2RYM �	H0JEK4JNMPO0JEQ�K4Rfz8J1‚YJNM	JNHeW:\I‚YZ	owQgJ{\rorMaJEK}_€RfH3QgJ{O0JNHSz8orM	o]M	‚1U	R

�

OSR�X[H0JEWEO0J1M	J

�

UaorJNHeW:HqXqU	o XNW:\

M	RPQgJEKLX �

�

.��).

�

%�(4%�%�( ��� . �…��(+��' %��,.�� %," 	���( "#�!��04�����5"#�!'

lAU	JNH0J�WEH0J1JNuPowK4O0o]M	‚TUaorJNHeW:HqXqU	o XNW:\;K4^	K4O0JNz•K#O0U�W:O �OF•QgJNpkJN\]R���O0U	JNo]H)WEHqXqU	orOSJEX[OSZ	H0JEK �hRfOSO0Rfz�g Z?�=˜

K2ZhXqU�WYK5O0U	R K2J•R:_ +�or\ K2RfM

�

™28E› �#WEMhQ�•nH0JEKSXjUaJNH

�

8:›�� � +�or\wK4RfM �	HSR��hRkK4JEQ�W �	ZhXL�kJNO �	HSor‚ WfQgJ•K4^	KTg

O0JNz O0U�W:O�W:\]\rR

�

K5X \wWfKSK2o xhJNHqK5OSR �hJ‰J{ugJEX Z	O0JEQ�orM&WƒU	orJNHeW:HeXjU	o XNW:\I_ WYK2U	o]RfM ��lAU	J K2^aK2O0J{z o]M�K4Rfz8J

�

WN^aKnH0JEK4JNz �	\rJEK”O0UhWEO-R:_dvd\ �	ZhKGW/W �hR:pkJ"X �	Z	O-orOeK}_€RfZaMhQ	W:OSorRYM o]M W8X[\wWYK0K4oyxhJNH K2^aK2O0J{z o]z%�	\]orJEKAOSU	J

�hRkK0K4o �	o]\ro]O2^ R:_ W:ZaO0Rfz W:O0o XTU	o]JNHqWEHqXqUg^Zg/X RfMhK4O0H0Z�X[O0o]RfM �P^ W�‚fJ{M	JNO0o X8W:\]‚fRYH0orOSU	z � lAU	J�K0XqU	JNz W‰K4^	KTg

O0JNzR�	H0R"�hRkK2JLQ �P^�•nHSJEK0XqU	JNHsK2Z'�?�hRfH0OeK OSU	H0JNJm�PorMhQ	KIRE_`Qg^gM�W:z8o X#W:HqXqU	o]O0JEX[OSZ	HqWE\hQgJNpkJ{\rR��az8JNMkO

�

M	J

�

K0XqU	JNz•WYK[˜��eX[Rfz��'R K2o]O0J�WfX[OSorRfM�K 	 W K2JE~kZ	JNM�X[JEKnRE_BWfX[OSorRfM�KCO0U�W:O-\rJEWYQ OSR�KT�'JLX[oyx X1‚fR W:\ KUX-WEMhQ �eK2^PM?g

O0U	J{O0owX#orOSJNz•K 	!W/X[RYMhX[J �aOqK Z�K2JEQTOSR1QgJ xhM	JdO0U	Jd�aH0J g X[RfM�QgorOSorRfM�KAW:M�QTH0JEK4Z	\rOeK RE_`WfX[OSorRfM�KUX �”lAUaJ)\wWEO0O0J{H

O

�

R1WEH0J-U	o]JNHqWEHqXqU	owXNWE\ X[RfMhK4O0HSZhX[OqK#WEMhQ8H0J

�

JEX[OAOSU	Jn_ WYX[O#O0UhWEOd•nH0JLK0XqU	JNH b K ‚YRkW:\4# K4orz�Z	\wWEO0o]M	‚)JEWEH0\r^

K2OeW:‚fJLKTR:_ GIowWE‚fJNOSowW:M�QPJNpkJN\rR"�	z8JNMPO # owK�z8RkK4O8X[RYM	‚fHSZ	RfZ�K

�

o]O0U�OSU	JV�	Uaor\rR K2R"�	Ug^•R:_ X[RYMgOSorMPZhW:\

\rJEWEH0M	o]M	‚ �”•dH0JEKSXjU	J{H b K”owK#WE\wK2R�O0UaJCz�RkK2OsorMPO0HSowXNWEO0J-K4^	K4O0JNz RE_IOSU	RkK4J5z8J{MgOSorRfMaJEQcUaJNH0J �

��WfX[HSR�g€R��hJNHqWEO0RYHqK#orM•iPl#|n’4GAi

�

?Y˜��j•dh��;WEMhQ �qXqUPZ	M?�PorM	‚ 	CorM�i	–dv)|

�

h&8��=W:HSJ)O

�

R5RYO0U	J{HAz8JNOSU?g

RPQ	KA_€RfHdX[RYMhK2OSH0ZhX[OSorM	‚�O0J{z%�hRfHqWE\ U	o]JNHqWEHqXqU	orJLK�� ��WYX[H0R"g R"�hJNHqWEO0RfHeK)W:HSJ3KI�hJEX[o x X-K2JE~kZ	JNMhX JEK RE_I\]R

�

JNH�g

\rJNpkJ{\:R"�hJNHqWEO0RfHeKIX[RYz �	o]M	JEQno]MgOSRdWnK4orM	‚Y\rJ”M	J

�

R��hJNHqWEO0RYH �”lAU	JN^ W:H0J K2RYz8J

�

UhWEOt\roC�kJ`M	RfM?g Qgo K .4Z	MhX O0orpkJ

vn\ �aZhKIg K2O4^P\rJ1U	o]JNHqWEHqXqU	orJEK ˜tO0U	RYZ	‚fU�O0UaJN^ W:HSJ•X[Rfz��'R K2JEQ W:O3O0U	J�\rR

�

JEK4O-\rJNpkJN\;R:_BQPowK0X H0JNOSJ8WYX[O0o]RfMhK ˜

�

U	JNHSJEWfKsvn\ �	Z�K-b K”U	orJ{HqW:HeXjUaorJEK”X[RYMhK2o K2OARE_”X RfMPO0orMPZ	RYZhKAWYX[O0o]RfMhK��AmnMa\roC�kJdvd\ �	ZhK”U	orJ{HqW:HeXjUaorJEK ˜fz•WfX H0R�g

R��hJNHeW:O0RYHqK•XNWEM �hJ X[RfM�K2O0HSZhX[OSJEQ�WEZ	O0RYz•W:OSowXNWE\r\r^ O0R HSJ �	H0JLK2JNMPO5_€H0JE~kZ	JNMPO0\]^ RPX{X[Z	H0HSorM	‚&K2JE~kZ	JNMhX JEK��

�”UgZaM?�go]M	‚�o]M�ia–dv)| owK�W:\ K2R�W•QgJNpkJN\]R��	z�JNMgO��	HSRPX[JEK0K�� ’/M�K4Rf\]pgo]M	‚�W*�	HSR��	\]JNz RfH�OqWYKI� ˜COSU	J

K2RY\rZ	OSorRfM�KTO0R•K2Z �?�	H0R �	\rJ{z•KTWEH0J�HSJNz8JNz �hJNHSJEQ*W/WYK8W �qXqUgZaM?� 	OX�W:M�Q�ZhK2JEQ�WE‚kWEorM

�

U	JNM	JNpkJ{HTOSU	J

K2Z �'�	H0R �	\rJNz H0JEW&�?�hJEW:HeK���’/M�H0JLW:\Cg

�

RYH0\ Q&OeWfKT�	K ˜ �hRfO0U�z WfX[HSR�g€R��hJNHqWEO0RYHqK8WEMhQ�XqUgZaM?�go]M	‚�O0J{MhQ O0R

�hJ5\rJLK0K#K2ZaorOqW �	\rJ-OSUhW:M�z8JNO0UaRPQ	K ��WfK2JLQ‰RfM X[\rR K2JEQZg \]RkR���X RfMPO0H0RY\IK4ZhXqUƒWYK}HSJNorMP_€RfHqX JNz8JNMPO�g€\rJEWEH0M	o]M	‚ �

+�orOSUƒz•WYX[H0R"g R"�'J{HqW:OSRfHeK)W:MhQ�XjUPZ	M?�PorMa‚1O0U	JNHSJ5o KnWEM WfK0K4Z	z%�	OSorRYM‰OSUhW:OBO0U	J3H0JEK4Z	\rOeK}RE_sWfX[OSorRYMhK)W:HSJ

�gMaR

�

M•o]MƒWYQgpYW:MhX J �”lAU	JN^•WEH0J3M	RfO#\]JEW:HSM	JEQ ˜

�

U	owXqU•z•W��kJEKI\]JEW:HSM	orM	‚1o]M�K2O0RPXqUhWYK2O0o X)JNMgpPorHSRfM	z�JNMgOeK

X[Z	z �hJNHqK4Rfz8J �

vnM	RfOSU	JNH=X[RfMhK4O0HSZhX[O0o]pkJk˜ �hRfOSO0Rfz�g Z?�3W&�?�	H0R WfXqU-owK O0UaJ �SU	orJ{HqW:HeXjUP^#R:_�QgJEX owK2o]RfMhK 	AR:_�•)W

�

�go]MhK

�

™ H��/˜

K2o]z8or\ W:H;O0R��0U	o K2OSRfH0^�X Rfz%�	HSJEK0K4orRYMt˜ 	nHSJEX[JNMPO0\]^3QgJEK0X H0o �hJEQ�W:M�Qco]z%�	\rJ{zTJNMPO0J{Q �g^8i•XjU	z�owQgUPZ �hJNH

�

š"Y�� �

lAU	JAo QgJEW#owK‹OSUhW:O`oy_hRYM	JAJN\]JNz8JNMPO RE_ W)K4JE~•ZaJNMhX[JsH0JN\]owW �a\r^d�	HSJEQgo X[OqK OSU	J#M	JNuPOIK4JNpkJNHeW:\kJN\]JNz8JNMPOqK ˜[O0UaJNM

orO XNW:M8HSJ �	HSJEK2JNMPOAOSU	Jd�	HSJEQgo X[O0JEQ1JN\]JNz8JNMPOqK‹o]M•WCHSJEQgZhX JEQ8QgJEKSX[H0oa�	O0o]RfM8RE_IOSU	J)JNMPO0o]H0JBK2JE~kZ	JNM�X[J �IV	RYH

JNuaW:z%�	\]Jk˜[OSU	J#K4JE~kZ	JNMhX[J

�����
	��������������������
���������
������
������	�����

X{W:M �hJAHSJEQgZhX[JLQ OSR

�������������������

�

lAU	owKdM	J

�

K2JE~kZ	JNM�X[J1X[RYZ	\wQƒOSU	JNM �hJ1H0JLQgZhX[JEQƒo]M�O0U	J�KSW:z8J

�

WN^k˜hO0R

�������

˜

�

UaowXqU�H0J �	HSJEK2J{MgOeK}OSU	J



Y �”UhW&�	O0J{H5™ ��’/MgOSH0RPQgZhX O0orRYM

RfHSor‚fo]MhW:\PK4JE~kZ	JNMhX[J �‹lAUaowK �'RYO0OSRfz%g€Z?�!�aH0RPX[JEKSK‹X{W:M1X RfMPO0orMPZ	Jk˜YX[RYMhK2OSH0ZhX[OSorM	‚dWdz•W:MP^ g€\rJ{pkJN\ JEQ}UaorJNHeW:H�g

XjUP^n_€RYH‹\]RfM	‚-K4JE~kZ	JNMhX[JLK

�

o]O0U1Wd\wW:HS‚fJ W:z8RYZ	MgO;R:_�H0JN‚YZ	\wWEH0orO4^ �;ŽnR

�

JNpkJNHN˜NOSU	owKtowKtM	RYO”W:M1o]MhX[H0J{z8JNMPOqW:\

z8JNOSU	RPQ

�

WE\r\`Q	W:OeW z�ZhK4O �'J�KT�hJEX[oyx�JEQ‰o]M�WfQPpfWEMhX[J �-’/OdowK)WE\wK4R8M	RfOBorz8z8JLQgo]W:O0J{\r^1R��PpPorRfZ�KnU	R

�

O0R

X[RfMPpkJNHSOdWTz8JNOSU	RPQ‰OSUhW:O-X RfMhK4O0H0Z�X[OqK#U	orJ{HqW:HeXjUaorJEK#RfZ	OBR:_sW8K4JNO)RE_sQ	W:OeW8orMPO0R�K2Rfz�JNO0U	o]M	‚�W:M W:‚YJNMPO

XNW:M•ZhK4J)_€RfHBXjU	RkR K2o]M	‚8WYX[O0o]RfMhK��

�

.

�

+ � ( ��(	'��  � � % ��(/ '

’ M1OSU	owK”Qgo K0K4JNH0OeW:O0o]RfM�’ o]MgOSH0RPQgZ�X[J)W-K4^	K4O0JNz*XNW��hW �	\rJdR:_

�

FO<�� :=<�	�
�B�� �G: 5U8"
O8�>L3':=>�
�B�� �U<?> 8U5��S5;<�� 
�B

��5�
O8;<?:=<�N�W:M�Q ��5���5LB F-@��S5;<�� WI�sŽB’I_t•GX �sl

�

R U	o]JNHqWEHqXqU	owX{W:\#z8JNOSU	RPQ	K�W:HSJƒJNuZ�	\rRYH0JEQ _€RfH8Z�K2Jƒo]M

�sŽ)’T_t• � lAU	JCxhHeK2O)z�JNO0U	RPQ•X[RYMhK2OSH0ZhX OqKnU	o]JNHqWEHqXqU	orJLK R:_	�	o]MhW:HS^�K2JE~kZ	JNMhX JEK��dlAU	J3JN\rJNz�JNMgOeK”W:O)OSU	J

\rR

�

JLK2O�\rJNpkJN\#RE_1OSU	J�U	orJ{HqW:HeXjUP^•XNW:M �hJ JNorOSU	JNH�K2JNM�K2JEKTRYH�WfX[OSorRfM�K���Žno]‚fU	J{H�g€\rJNpkJN\sJN\rJ{z8JNMPOqK1W:HSJ

K2o]z8or\ W:H)OSR�z•WfX[HSR�g€R��hJNHeW:O0RYHqK5o]M O0UhWEO1O0U	J{^ K4OqW:M�Q&_€RfH KI�hJEX[o x X8K4JE~•ZaJNMhX[JEK-R:_B\rR

�

J{H�g€\rJNpkJN\;M	RPQgJLK��

lAU	JEK4J)JN\rJ{z8JNMPOqKIWEH0J3Qgo , JNHSJNMPO _€H0RYz z WfX[HSR�g€R��hJNHqWEO0RYHqK#orM8OSUhW:O#JEWYXjU�Z	M	orOdWYX[OqK#WYK �hRfO0U�WEM�WfX O0orRYM

W:MhQ�WfKsW-K2JNMhK4J

�

o]O”XNWEM �hJdJNugJLX[Z	O0JLQ ˜kW:M�Qco]O ‚YJNM	JNHeW:OSJEK”W pYWE\rZ	J#o]MhQgowX{W:O0o]M	‚

�

U	JNOSU	JNHIOSU	J)K4JE~kZ	JNMhX[J

orO�H0J �aH0JEK4JNMgOeKcRPX{X[Z	H0HSJEQ �lAU	JƒZ	MaorOqK�W:H0J�J{z �hJEQ	QPJEQ orM W X[RYM	M	JEX[OSorRYM	owK4O�g€\roC�kJ�K4^	K4O0JNz W:\]\rR

�

orMa‚

R��hJNHeW:O0o]RfM-orM3K4O0RPXqUhWfK4O0owXIJNMPpPorH0RYM	z8JNMPOqK�� vdM)REpkJNH0pPorJ

�

R:_hOSU	owKhz8JNOSU	RPQnowK4�aH0JEK4JNMgOSJEQno]Mci JEX[O0o]RfMGY �r™ �

lAU	J8K4JEX[RYMhQ z8JNOSU	RPQ ˜G1�5��
@'FO8"
�Bd1'8"
O< D�: � :=FO< � : 5;8"
O8E>U3': 5�D ˜ o K _ WEH5z8RYH0J�K2Z�XNX[JEKSK _€Z	\”O0U�W:M OSU	J

xhHqK4O �d’/Ono KnW�M	JNZ	HeW:\Cg€M	JNO

�

RfH��Zg �hWfK4JEQƒ\rJEWEH0M	o]M	‚�W:\r‚YRfHSorO0Uaz �aH0JEK4JNMgOSJEQ8orM QgJNOqWEor\;orM ikJEX[OSorRfM Y �98 �B’/O

H0JEK4JNz �	\rJEK”•)W

�

�PorMhK;b �0U	o]JNHqWEHqXqUg^�R:_ QgJEX[o K2orRYMhK 	5z�JNO0U	RPQ8o]M‰OSUhW:OdorOJ��WL^aKJ�hW:HSO0owX Z	\wWEHdW:O0OSJNMPO0orRYM•O0R

O0U	Jd\rJLWfK2O��	HSJEQgo X[OqW �	\rJ#JNpkJ{MgOeK��;’/O OSU	JNM�X[H0JLW:O0JLK MaJ

�

Z	M	o]OqKIO0UhWEOA\]JEW:HSMTOSR �aH0JEQgo X[O”O0U	JLK2J �`ŽnR

�

JNpkJNH{˜

O0U	JBltJNz%�hRfHeW:\hltHqWEMhK2o]O0orRYM•Žno]JNHqWEHqXqU	orJEKtz8JNOSU	RPQ��kJNJ �hK‹OSHqWYXU�1RE_tO0UaJ
@ 8EF ��
 � :CBM: � : 5�D �hJNO

�

J{JNM1JNpkJNMPOqK

W OSU	JNH0JBz•WN^ �'J-M	R�K4ZhXqU‰OSU	orMa‚�WfK#W1X[RYz%�	\rJ{O0JN\]^�0HSJN\ro W �	\]J 	5K4JE~kZ	JNMhX[JBR:_`JNpkJNMPOqKUXe˜PW:MhQ•orOAZ�K2JEKAOSU	J

M	J

�

Z	M	o]OqKAO0R�z8RPQgo _€^TOSU	JEK4J �aH0R���W �	o]\rorOSorJEKsQg^PMhW:z8o XNW:\]\r^ �

lAU	J#Z	MhQgJ{H0\r^PorMa‚-WfKSK2Z	z%�aO0orRYM1R:_=O0U	JdZ	MPO0HqWEorM	JLQ1l JNz��'RYHqWE\hl HeW:MhK4orOSorRfM�ŽdorJNHeW:HqXqU	o]JEK MaJNO

�

RfHE�5o K

O0UhWEO#JNpkJNMPO��	H0R �hW �	o]\ro]O0orJLK WEH0J3X[RYMhK2OeW:MPOqK

�

�0OSU	Jd�	HSR��hW �	or\]orO4^�O0UhWEO#JNpkJNMPOAv

�

or\r\ \rJEWYQTO0R1J{pkJNMgO f�o K

�����	� 	�lAU	J3M	JNO

�

RYH�� b K OeWfKT�8owKAOSR1\rJEWEH0M•O0U	JLK2JG�	H0R �hW �aor\ro]O0o]JEK��”ikZhXqUƒWEM�WfK0K4Z	z%�	OSorRYM‰RE_”X RfMhK4OqW:M�X[^

owKTRYM	\r^�OSU	JƒxhHqK4ON˜BX[RkWEHqK2JLK2ON˜BW:MhQ�z�RkK2O W �hK4O0HqWYX[O•QgJLK0X[HSoC�	OSorRfM�RE_ W:MP^�K2J{O8R:_3JNpkJNMPOqK ˜AU	R

�

J{pkJNH �

v}_€O0J{H�K2Rfz�J‰J{u	WEz8orMhWEO0o]RfMt˜”X[J{H0OqWEorM�JNpkJNMPOqK1X{W:M �hJ K2JNJNM•O0R�_€Rf\]\rR

�

RfOSU	JNH�JNpkJNMPOqK

�

o]O0U � 
O8;K�:=<�N

�	H0R �hW �aor\ro]O0o]JEKnQPJ �hJNMhQgo]M	‚8RfM�OSU	J�X[RYMgOSJNugO �-lAU	JNHSJ1z•WN^ �hJ�W‰KT�hJEX[oyx'X �	HSR��hW �	or\]orO4^•O0UhWEOd�	H0JLK0K2o]M	‚

O0U	J�H0o]‚fUPO �	Z	O0OSRfM RYM O0UaJTpkJNM�QgorM	‚•z•WYXjUaorM	J

�

or\r\`H0JEK4Z	\rO-orM O0U	J�K2ZhQaQgJNM W��?�hJEWEHqW:M�X[J•R:_BW•K2z•WE\r\

�hR:u�R:_ QgRYZ	‚fU	MPZ	OeK��sŽnR

�

JNpkJNH{˜O�gM	R

�

o]M	‚5OSU	J-X[RYMgOSJNugO�#

�

U	J{O0U	JNHsO0U	J3X[RYH0HSJEX[OsW:z8RYZ	MPOAR:_ XqUhW:M	‚YJ

�

WYK#QgJ �hRkK4orO0JLQ‰orM•OSU	J3K2\rRYO # ‚fJNMaJNHqWEO0JEK#O

�

R�QgoM, J{H0JNMPON˜PzTZhXqU�z8RfHSJd�	H0JLX[owK4Jd�	H0R �hW �aor\ro]O0o]JEK����

lAU	J1ltJNz%�hRfHeW:\`l HeW:MhK4orOSorRfM ŽdorJNHeW:HqXqU	o]JEKAWE\r‚fRYH0o]O0U	z _€RPX[ZhK2JLKnRfM�U	o]‚fU	\]^•Z	M?�	HSJEQgowX OqW �a\rJ-JNpkJNMPOqK

W:MhQ X[H0JEWEO0JEK-M	J

�

Z	MaorOqK-O0R�U	J{\C���	H0JEQPowX[O-O0UaJEK2J8J{pkJNMgOeK)z8RfHSJTHSJN\ro W �	\]^ �•lAU	J8M	J

�

Z	M	orOeKC\]RkR�� W:O

orMg_€RYH0z•WEO0o]RfMT_€HSRfz OSU	JG�	H0JNpPorRYZhK OSorz8JBK2OSJ �•orM�K2JLW:HqXqU•R:_ W:M�Z	MhW:z �	o]‚fZ	RYZhK#X[RfMPO0J{ugOsorM

�

U	owXqU8OSU	J

JNpkJNMPO �hJEX[RYz8JEK��	H0JEQPowX[OeW �	\]Jk˜�.4ZhK2O`WfK;O0U	JsX[RYMgOSJNugOtRE_ �qQPJ �hRkK2o]O0JEQ1X RfH0HSJEX[O;XqUhW:Ma‚fJ 	#U	JN\a�hKtQgJNOSJNH0z8o]M	J

�

U	JNOSU	JNH �qQPRfZ	‚YU	MgZaOqK

�

or\r\;W&�?�hJEW:H 	

�

UaJNMƒOSU	J-H0or‚YUgO	�	Z	OSO0RfM�owK �	HSJEK0K4JEQ �

’ M-HSR��hRfOSowXNKtOqWYKI�aK[˜kWEM1WfX O0orRYM5z•WN^BK2JNJ{z�OSR)K4ZhXNX[JNJLQB_€HSJE~kZ	JNMPO0\r^BW:M�Q _ W:o]\f_€H0JE~kZ	JNMPO0\]^ � l JNz��'RYHqWE\

l HeW:MhK4orOSorRfM�ŽdorJNHeW:HqXqU	o]JEKTX{W:M �hJ�ZhK2JLQ OSR xhMhQ�O0U	J �aH0RkWYQgJNH�X[RYMgOSJNugO�orM

�

UaowXqU�W:MWfX[OSorRfM

�

o]\r\

�
	��������������������������� �"!$#%��&����������&%'�!(�*)+!$�,�-���.������/0�1�323!(&+��45���6'$73�1�+#8&�!-)3�6�����*!$#9��/:��#5!(�;���<�&�� ��&>=���&?!('�!@���

�����+A"B��*�C����!�D6����2+�1���*!(�E�1F���'"�1���*�������6��'*B���!(�CD��146!('*������DG�����?2+!(&3��4�����B�'H)+������!I'����E�1FJ���.�1����/0���K7 LM2�B��H�*&+�1�E��&?!('�!��1'�!

=*��!(���*!$#<�*!(���M�1FH��'"�1���*���*���6�.'*B���!(�$7?!$�6�*&9�*!(����FJ'*B���!(��&���� #5����DG�*N��O�����*&����8�@�"��'
�,B�/.�"�"'���23!$#9�"��B��*��!('M�1FH!(��!(/.!I���*�$P L

	�����5�����$Q�/.��#5!(�;�����1�����@&���!('"�1'
�*&�� �(���K7���&?�6B�D�&.�������C/�B+�*&<#5�SRT!('*!(�5��FU'*�6/V���+#��*�6/:!(�&+�1�E��!(���M)+�1E!('WFUB��;��&3�1�<��&�!

����!�)�'�!(�*!(�5��!$#%&�!('*!6P



™�� Y ��–dpkJNHSpgo]J

�

RE_”•no K0K4JNH0OeW:O0o]RfM ?

K2ZhX{X[JNJEQ �-’/M V‹o]‚fZ	HSJ8™ �98•K2o]z%�	\r^ K2JNMhK4orM	‚�orM?�	ZaO �qš
	‰owKdorMhK4Z�N•X orJNMPOA_€RfH3QgJNOSJNH0z�orM	o]M	‚

�

U	J{O0U	JNHBO0R

z8REpkJ)JEWYK2OdRfH

�

JEK4O �dv�M	J

�

Z	M	o]O

�

RfZ	\ Q �hJ1X[RYMhK2OSH0ZhX O0JEQ•O0R1xhMhQƒO0UaJ �	HSRkWfQPJNH)X RfMPO0JNuPOno]M

�

U	owXqU

O0U	JBW:‚YJNMPOAK4U	RfZa\wQTz8REpkJ”JEWYK2O �”lAUaJnM	J

�

Z	M	o]OsK2JEWEHqXqU	JEK‹_€RfH”orMP_€RfH0z W:O0o]RfM1_€H0RYz�O0U	Jm�	H0JLX[JEQgo]M	‚)O0o]z8J

K2OSJ � OSRV�	HSJEQgo X[O

�

U	JNOSU	JNH{˜

�

UaJNM O0UaJ8WE‚fJNMPO3K2JNMhK4JEK �eš�	P˜IO0U	J�z8REpkJ g€JEWfK4O)WYX[O0o]RfM

�

o]\r\”K4ZhXNX[JNJLQƒRfH

_ W:o]\ �I’ _;o]O xhMhQaKAM	R�K2ZhXqU8o]Mg_€RfHSz•W:OSorRfM=˜gWEM	RfOSU	JNH#Z	MaorO#X{W:M �hJ �	Z	o]\rOAOSR�K2JEWEHqXqU8RfMaJCz�RfH0JBK2OSJ � �hWYXU�

orM•O0o]z8Jk˜kWEMhQƒK4RTRYM �

lAU	J)Z	M	o]OqKsX[H0JEWEO0JEQ �P^TOSU	J)ltJNz%�hRYHqW:\ ltHqWEMhK2o]O0orRYM�ŽnorJNHeW:HeXjUP^5HSJEK2JNz �	\]J#•nHSJEK0XqU	JNH�b K��qK4^gMPO0U	J{O0owX

orOSJNz•K 	P˜kX[HSJEW:OSJEQcOSR1QgJ{O0JNHSz8orM	JsO0U	J XNW:ZhK4JEK RE_`W:M8J{pkJNMgOmW€O0U	JBXNW:Z�K2J)o K QPJNO0JNHSz8orMaJEQ5O0U	HSRfZ	‚YU8O0HeW:o]M?g

orM	‚a˜)WN_€O0JNH

�

U	owXqU�O0U	J orOSJNz HSJ �	HSJEK2JNMPOqK�O0UhWEO�XNWEZhK2J�X � +�UhWEOƒo K ��W:H0OSowX[Za\wW:HS\r^ �'R

�

JNH2_€Z	\ W �hRfZ	O

l J{z%�hRfHqWE\;l HeW:MhK4orOSorRfM ŽnorJ{HqW:HeXjUaorJEKIowK#O0U�W:OdO0U	JN^ W:H0J3QgoM, JNH0JNMPO0o W �	\]J-W:M�Q�XNW:M �hJ5OSHqW:o]M	JEQ8pPowW1‚fHqW&g

QgorJ{MgO QgJEK0X JNMgO{˜hWfKdQgJEKSX[H0o �'JLQ o]M ikJLX[O0o]RfM Y �J8 �ik �#lAU	J3W:\]‚fRYH0orOSU	z XNW:M�O0U	J{H0J[_€RYH0J3W:\ K2R �'J3ZhK2JLQƒWfKdW

K2JE~kZ	JNM�X[J g€\rJEWEH0M	o]M	‚1M	JNZ	HeW:\ag M	J{O

�

RfHE��W:\]‚fRYH0orOSU	z �Bv)K)K2Z�XjUt˜horOB\rJEWEH0MhKnpkJ{H0^•~kZ	owXL�P\r^S# z�RfH0J-OSUhW:M

O

�

R RfHqQPJNHqK1R:_3z•WE‚fM	o]O0ZhQgJ8_ WYK2O0J{H8O0UhWEM�HSJEX[Z	HSH0JNMPO1M	JNZ	HeW:\ag M	J{O

�

RfHE��WE\r‚YRfH0o]O0U	z KcRYM �hJNMhXqU	z•WEH��

OqWYKI�aK9# K4U	R

�

MƒorM�ikJEX[OSorRfM ? �98 �

�

.

�

� 	��!� 	5"#��� (	* � "#'�'��!��%�0!%,"#(��

lAU	J8XqUhW&�	O0JNHeK)O0UhWEO _€RY\r\]R

�

_ W:\]\IorMPO0R•O0UaH0JNJ�XNWEO0JN‚YRfHSorJEK

�

�hWYXU�P‚fHSRfZ	M�Q z•WEO0JNHSowWE\/˜hM	REpkJN\”X[RYMgOSH0oCg

�	Z	OSorRfM�K[˜;W:MhQ�H0JLK2Z	\]OqK��%�”UhW&�	O0J{HqK68�� ›�W:HSJ ��WfXL�g‚YH0RfZaMhQ XqUhW&�	O0JNHeK[˜c�	HSR:pPowQPorM	‚•QPJEK0X[HSoC�	OSorRYMhKnR:_}W:\]\

X[RfM�X[J �	OeKnM	JEX[JLK0K0WEH0^•_€RfH-Z	MhQgJ{HqK2OeW:MhQPorM	‚•O0UaJ��	H0o]z•W:HS^‰OSJEXqU	M	owX{W:\;X[RYMgOSH0o �aZ	O0o]RfM WI�”U�W��	OSJNH`Y Xq˜tOSU	J

H0JEK4Z	\rOeKJWI�”UhW&�	O0JNH ?�Xe˜	W:M�QTO0U	J X[RfMhX \rZhK4orRfM�K7WT�”UhW��aO0JNH H X � �”U�W��	OSJNH.8-JNu �a\rRfHSJEKIO0U	J �go]MhQ	KIR:_;OeWfKI�aK

O0UhWEOsW��?�hJEWEH#orM�O0U	Jd\wWEO0JNHsXqUhW��	OSJNHqK”WEMhQ8QgJEKSX[H0o �hJEKIO0U	JNo]HIz8R K2O”orM

�

Z	JNMPO0owWE\hW:OSO0HSo �	Z	OSJEK��”’/OIo KAW)‚fJ{M?g

JNHqWE\hR:pkJ{H0pPorJ

�

R:_;OSU	J)OSJEXjUaM	owXNWE\	owKSK2Z	JLK H0J{\rJNpYW:MPO”O0R X[RfMPO0o]MgZhWE\h\rJEWEH0M	o]M	‚	˜PK2Z�XjU•WYKAK4JNMhK2J W:MhQ•WfX O0orRYM

O4^ �hJEK ˜���WEH��kREp-JNMgpPorHSRfM	z�JNMgOeK[˜NHSJNorMg_€RYHqX[J{z8JNMPO pkJNHeK2ZhK;K2Z?�hJNHSpgo K2JEQ5\]JEW:HSM	orMa‚	˜YW:MhQ1z8RPQgJN\]orM	‚#pkJ{HqK2Z�K

X[RfMPO0HSRf\ � �”U�W��	OSJNH�kg˜ �e‘nJNZ	HeW:\a‘nJNO

�

RYH��`_ JEW:HSM	orMa‚	˜ 	BQgJEK0X H0o �hJEK �hWfXL�g‚YH0RYZ	MhQ5owKSK2Z	JLKIW:MhQ5HSJN\wWEO0JEQ-H0J g

K2JEWEHqXqU5o]M1O0U	JAxhJ{\wQCRE_tM	J{Z	HqWE\gM	J{O

�

RfHE�	K‹z�RkK2O;H0J{\rJNpYW:MPO;O0R3X[RfMPO0o]MgZ�W:\P\rJEWEH0M	o]M	‚-W:M�Q5O0U	J#z8J{O0U	RPQ	KtR:_

�”UhW��aO0JNH Y ��fAJLK2owQPJEK‹K4orz%�a\rJ _€J{JEQ gw_€RfH

�

W:HeQcM	J{O

�

RfHE�	K ˜forO”QPowK0X ZhK0K4JEK”X[RfMhK4O0HSZhX[O0o]pkJ#WEMhQTU	o]‚fU	JNHEg RYHqQgJ{H

M	JNZ	HeW:\tM	J{O

�

RfHE�	K��
�”UhW��aO0JNH)›�Qgo K0X[ZhKSK2JEK#O0UaJCo K0K4Z	J5RE_”O0o]z8J)orM�M	JNZ	HeW:\tM	J{O

�

RfHE�	K ˜'o]MhX[\rZ�QgorM	‚1OSorz8J�g

QgJN\ WL^�M	JNZ	HeW:\IMaJNO

�

RfHE�	K ˜tH0JEX[ZaH0H0J{MgO)MaJNZ	HqWE\IM	JNO

�

RfH��aK[˜;X[RYMhK2OSH0ZhX O0orpkJ3H0JEX Z	H0HSJNMgOBM	JNZ	HeW:\”M	JNO

�

RYH��aK[˜

W:MhQ�U	o]‚fU	JNHEg RYHqQgJ{HCHSJEX[Z	HSH0JNMPOdM	JNZ	HeW:\”M	JNO

�

RYH��aK��S�”U�W��	OSJNH`h o K-W ‚YJNM	JNHeW:\”REpkJNH0pPorJ

�

R:_ H0JNo]Mg_€RfHeX[J g

z8JNMPOn\]JEW:HSM	orMa‚ƒWEMhQ QgJLK0X[HSo �hJEK)O0U	J�z8RkK4Od�hJNH0OSorM	JNMPO3WfKT�'JLX[OqK-R:_dO0UaJcxhJ{\wQƒ_€RfH-O0U	R K2J8MaRfO1WE\rHSJEWfQg^

_ W:z8o]\ro W:H

�

orO0U orO �V�”U�W��	OSJNHqK`kg˜‹›a˜”W:MhQ h‰z•WN^ �hJ•KT�goa�?�hJEQ o]M �hWEH0O3RfH5o]M

�

UaRf\rJ �g^�OSU	RkK4J

�

U	R

W:\]H0JEWYQg^TU�WLpkJ WC‚fRkRPQ ��WfXL�g‚YH0RfZaMhQ8orM8OSU	J)O0R"�	owX{K#WfQ	QgHSJEK0K4JEQ � �”UhW&�	O0J{HmY1QgJEK0X H0o �hJEK”O0U	JBO

�

R5U	o]JNH�g

W:HeXjU	o XNW:\ z8JNOSU	RPQ	KAz8JNMPO0o]RfM	JLQ .4ZhK4OdW �hREpkJ �”’/OdQgJNHSorpkJEK”O0U	J-\rJLW:H0MaorM	‚1HSZ	\rJ)_€RfH#OSU	J3K2JEX RfMhQ•R:_`O0U	JEK4J

W/ltJNz%�hRfHeW:\ ltHqW:M�K2orOSorRYM•ŽnorJ{HqW:HeXjUaorJEKLX;W:MhQ%�	HSJEK2J{MgOeK O0UaJ)\rJEWEH0M	o]M	‚3W:\]‚fRfHSorOSU	z � �”U�W��	OSJNH ?d�	HSJEK2J{MgOeK

O0U	J1z W�.4RfH)HSJEK2Za\rOqK ˜ xhHqK4O5QPJNz8RfM�K2O0HeW:OSorM	‚8OSU	J1J"N XNWfX ^ƒR:_ O0U	J�ltJNz%�hRfHeW:\”ltHqWEMhK2o]O0orRYM ŽdorJNHeW:HqXqU	o]JEK

\rJEWEH0M	o]M	‚�WE\r‚YRfH0o]O0U	z ˜”W:MhQ O0UaJNM[�	HSJEK2JNMPO0o]M	‚[�sŽ)’T_t•5˜;O0U	J�X[RYMgOSorMPZhW:\”\rJLW:H0MaJNHN˜Io]M HSJNorMP_€RfHqX JNz8JNMkOEg

\rJEWEH0M	o]M	‚-JNMPpgo]H0RfMaz8JNMPOqK����”UhW&�	O0J{H.H5X RfMhX[\]ZhQgJEK”O0U	JBQgo K0K2J{H0OqWEO0o]RfM �P^8QPowK0X ZhK0K4orM	‚ W:MhQTo]MgOSJNH��aH0JNOSorM	‚

O0U	J�H0JEK4Z	\rOeK[˜dW:M�Q�WEMhW:\]^ (No]M	‚ O0U	J X[RYMgOSH0o �	Z	O0o]RfMhK�WfK

�

JN\r\BWfKTOSU	J QgJ[x'X[orJNM�X[orJEK5RE_3O0U	J l JNz��'RYHqWE\

l HeW:MhK4orOSorRfM Žno]JNHqWEHqXqU	orJEKdW:\]‚fRYH0orOSU	z WEMhQ RE_d�sŽ)’T_t• WfK-W•X[RfMPO0o]MgZhWE\I\rJLW:H0MaJNH �1lAUaJ8XqUhW��aO0JNH-JNMhQaK

R��	OSorz8o K2OSowXNWE\r\r^ �g^��	H0R"�'R K2o]M	‚c_€ZaO0Z	HSJ

�

RfHE� �



�

� ���+� ������� � ����� �	� ��	 
5����� ��)
 �
���/��� ��� ���������

lAU	owK#XqUhW��aO0JNH#JNuZ�	\]RfH0JLK O0UaJ �PorM�Q	KAR:_”OeWfKT�	K#O0UhWEOdW��?�hJEWEH)orM�O0U	J3XqUhW��	OSJNHqKAOSUhW:O#_€Rf\]\rR

�

�”lAU	JEK4J

OqWYKI�aKTXNWEM �hJEK4O �hJ�QgJEKSX[H0o �'JLQ�WfK�K2o]z%�	\]JVW€R:_€O0J{M�K2o]z%�	\]owK2OSowX�X H0R��hRYO0owX{KTOqWYKI�aKcOSUhW:O�UhWNpkJ�K2JNpkJNHeW:\

orz%�hRYH0OqWEMgO`�	H0R"�hJNH0OSorJEK���V‹orHeK2ON˜IOSU	JN^�WEH0J�W:z�JNMhW �a\rJ�O0R H0JNo]Mg_€RfHeX[JNz8JNMPO)\]JEW:HSM	orM	‚a˜

�

U	JNHSJ‰OSU	J•H0J g

orMg_€RYHqX[J{z8JNMPO-XNW:M �hJ•JEWfK4or\]^ XqUhW:Ma‚fJEQ O0R X H0JEWEO0J8OeWfKI�aK1R:_B‚fH0JLW:O0J{H1RfH1\rJLK0K2J{H1Qgo N•X[Za\rO4^ � ikJLX[RfMhQ ˜

O0U	J{^•W:HSJCJLWfK2^•OSRTpPowK4ZhW:\]oC(NJ

�

o]O#owK#X[\]JEW:H

�

U�W:OdO0U	J3H0R��hRYO!W€RfH 
 N 5;<��LXdK2UaRfZ	\ Q �hJ5\]JEW:HSM	orM	‚a˜hW:MhQ•orOeK

�	H0RY‚fHSJEK0K3XNW:M �hJ8HSJEWfQPor\r^�z�JEWfK4Z	H0JEQ �P^�z8RfM	o]O0RYH0orMa‚‰OSU	J�W:z8RYZ	MgO-RE_dH0JNo]Mg_€RfHeX[JNz8JNMPOdorO-H0JEX JNorpkJEK��

lAU	orHeQ ˜	O0UaJ5OqWYKI�aK)W:HSJ5U	o]‚fU	\]^8‚fJ{M	JNHqWE\ �hO0U	J QgJNOeW:or\ K[˜	o]MhX[\rZ�QgorM	‚1OSU	J1X Rfz%�	\]JNuPorO4^1R:_”OSU	J5OeWfKT�‰OSR �hJ

\rJEWEH0M	JLQ ˜tW:HSJ8WE\r\Iz�RPQgoyx W �	\rJ �5’/M�_ WfX[O{˜tW:\]\IOqWYKI�aKCR:_ O0U	o K
�PorMhQ�XNWEM �hJ�QgJEKSX[H0o �'JLQƒpkJNH0^ K2orz��	\r^8o]M

O0JNHSz•K)R:_3K4JNMhK4JEK[˜sWfX[OSorRYMhK[˜sW:MhQ HSJNorMg_€RYHqX[J{z8JNMPON˜

�

U	owXqU�WE\r\rR

�

K1WEM�JNM	RYH0z8RYZhK5HqWEM	‚fJ•RE_G�hRkK0K4o �	\]J

KI�hJEX[o x XnOeWfKI�aK[˜	_€H0RYz O0UaJCOSH0o]pgo W:\ OSR1O0U	J-M	RYM?g X[Rfz%�aZ	OqW �	\rJ �

�

.

�

� (

!

($%�')0 �� � (

!

($% "�� '•�04'�� '

vnMg^�H0R �'RYO�XNW:M �hJ•QgJEKSX[H0o �hJEQ WYKCOSU	JTo]z%�	\]JNzTJ{MkOqW:OSorRYMƒR:_BW�K2JNO-RE_#z•W&�?�	orMa‚kKn_€H0RYz…X[ZaH0H0J{MgO

W:MhQV�aH0JNpPorRYZhKnK4JNMhK4J1K2o]‚fMhWE\wK)WEMhQ WfX[OSorRfM�K[˜hO0R•WYX[O0o]RfM K2o]‚fMhWE\wK��)V	RfH-W1H0R �hRfO-O0R%�hJNH4_€RfHSz W�OqWfKT�ƒo]O

zTZ�K2Om�	H0RPQgZ�X[J8WYX[O0o]RfMhK)OSU	H0RYZ	‚fU o]OqK-WfX O0ZhWEO0RfHeK[˜��'R K0K4o �	\]^ WfK-W _€Z	M�X[O0o]RfM�R:_ orOeK �aH0JNpPorRYZhK)WfX O0orRYMhK

W:MhQ�orOeK
�	HSJNpgo]RfZhKBW:MhQ X Z	H0HSJNMgOBK2J{MhK0WEO0orRYMhK���’/M�O0UaJ8Qgo K0X[HSJNO0J3O0o]z8J3XNWfK4Jk˜tO0U	o K)XNW:M �hJc_€RYH0z•WE\roa(NJEQ

WfKA_€Rf\]\rR

�

K

� �

�

W��LX��! #"TW

�

$

W 0 X&%

�

�

W 0 X&%

�

$

WS™�X'%

�

�

W0™&X&%2323 3(%

�

$

W��*)�™�X'%

�

�

W���)�™&X&%

�

$

W+�UXEX&% W 8�3]™�X

�

U	JNHSJ

�

�

W-,�XhowK;W}pkJEX O0RfH R:_ WYX[O0Z�W:O0RYH”K2o]‚fMhWE\wK;QgJEKSX[H0o �	orM	‚#OSU	JAz�RfO0RYH;WfX[OSorpPorO4^dR:_hOSU	J”H0R��hRYO”W:O;O0o]z8J�, �

�

$

W-, Xho K OSU	JApkJEX O0RfHtRE_=K2JNMhK4RfHS^5K4or‚YMhW:\ K‹O0U	J”HSR��hRfO”H0JLX[JNorpkJLK W:O;O0o]z8J.,,� W:MhQ/ #"	o K‹W}_€ZaMhX[O0o]RfM-z•W&�?�	orMa‚

W)K2JL~•Z	J{MhX[J”R:_ 8#�10•™ApkJEX[OSRfHeK RYMgOSR-W)K2o]M	‚f\]JApkJEX O0RfH �� 2"	owK‹MaRfOIM	JLX[JEK0KSW:HSor\r^ QgJNO0J{H0z8o]M	owK4O0owX �	Z	O;z8or‚YUgO

XjUaRkRkK2JdHqWEMhQgRYz8\r^-_€H0Rfz*W:z8RYM	‚-z•W:MP^G�hRkK0K4o �	\]J)WYX[O0o]RfM?g€pkJEX[OSRfH”X{W:MhQgo Q	W:OSJEK��”lAUaowK‹_€RfHSz•W:\]oC(EWEO0orRYM5o K

‚fJNMaJNHqWE\kJNM	RfZa‚fU5OSR)QPJEK0X[HSo �hJsW:MP^3QgowKSX[H0JNOSJ g€O0orz�JtH0R��hRYO ����lAU	JsK2J{MhK2JEK;XNWEM5JNMhX RPQgJ”OqWfX O0or\]Jk˜EW:Z�QgorOSRfH0^ ˜

pgo K2ZhWE\horMg_€RYH0z•WEO0orRYMt˜fJNOeX��fo]MhX[\rZ�QgorM	‚a˜:_€RfHsJNuaW:z%�	\]Jk˜L.4RforMPOsW:M	‚Y\rJEKsW:MhQ�HqW:OSJEKIR:_`XqUhW:Ma‚fJ �`lAU	J-WfX O0orRYM

pkJEX[OSRfHBXNW:M�JNM�X[RPQgJ�W:MP^�X RfMPO0H0RY\IK4or‚YMhW:\ ˜ o]MhX[\]ZhQgorMa‚TOSU	J1KT�'JLX[oyx X{W:O0o]RfM�RE_ �hR K2orOSorRYMhK[˜?.4Rfo]MgO W:M	‚Y\rJEK ˜

W:MhQ•O0RYHq~kZ	JEK��

ikorMhX J3 #"-X{W:M �hJ 
O<?Kƒ_€Z	MhX[OSorRfM�OeW��PorM	‚ O0U	J^�	HSR��hJNH�W:HS‚fZ	z8J{MgOeK[˜”•”~•Z�W:O0o]RfM 8 �r™•orz��'R K2JEK-M	R

\ro]z8orOeK RYM•O0U	J X[Rfz%�a\rJNuPorO/^1RE_IOSU	J-H0R �'RYO �#v�z8RYH0J-W&�?�hJEW:\]orM	‚�^kJNOsM	RT\]JEK0KA‚YJNM	JNHeW:\ _€RYH0z�Z	\wWEO0orRYM8R:_

•”~•ZhWEO0o]RfM 8 �]™Co KAO0U	J)_€Rf\]\rR

�

orMa‚�X[Rfz �	orM�W:O0o]RfM8RE_IJL~•ZhWEO0o]RfMhK

�

�

�

W+�UX4�  �W65 W��LXEX W 8 �J8 X

5 W��LX7� 8 W95 W���)•™�X'%

�

�

W+��)�™&X&%

�

$

W��LXEX 3 W 8 � k X

�”\rJEWEH0\]^k˜;• ~kZhWEO0orRYMhK58 �98�W:MhQI8 �ik�W:H0J�owQgJNMPO0o XNW:\;O0R •”~•ZhWEO0o]RfME8 �r™

�

UaJNM:8 owK)OSU	J8X RfMhXNWEO0JNM�W:O0o]RfM

R��hJNHeW:O0RYHN˜hWEMhQ3 W65 W+�UXEX”K4orz%�	\]^1O0HeW:MhK4\wW:OSJEKAorOeKAWEH0‚fZaz8JNMPO o]MgOSR�W1XNW:\]\hR:_; #" �”ŽnR

�

J{pkJNHN˜fo]OAo K#X[RfMPpkJ g

M	orJ{MgOsO0R�O0U	o]M?�TRE_”O0UaJCHSR��hRfO�b K#M	JNuPOdWfX[OSorRYMƒWYKnWC_€ZaMhX[O0o]RfM•R:_ orOqKA\ WfK4OdWfX[OSorRfM=˜	orOqK#X Z	H0HSJNMgO K2JNM�K2RfHS^

orM?�aZ	OqK ˜hW:MhQ8orOeKAorMPO0JNHSMhW:\;K4OqWEO0J �

�+<�&�!G�"���5�����5B��6B��>= �*��/.!��(����!-������+�?�6��23!G�"�6�?��� #5!('*!$#<&�!('*!6P



8 �]™���|#R��hRfOeKnWEMhQƒ|#R��hRYO0owX{Knl;WfKT�	K š

�

.

�

.

�

� �1����� 	5"#��(+� � �$�&%

lAU	J•H0R��hRYO b K�5;<�� :=8EFO<��S5;<���orMPO0JNHE�	H0JNOeKCOSU	J�K2JE~kZ	JNMhX J‰RE_3WfX O0orRYM�pkJEX[O0RYHqK1WEMhQ ‚YJNM	JNHeW:O0JLKcOSU	J

K2JE~kZ	JNM�X[J)R:_ K2J{MhK2J3pkJEX[O0RYHqK��I’/OdXNW:M �hJ1QPJEK0X[HSo �hJEQ8WYK}MaJEW:HS\r^8OSU	J-z8orHSH0RfHEg o]z•W:‚YJnRE_IOSU	J-H0R �'RYO

�

�

$

W+�UX4�  

�

W��SW+�UXEX W 8 � › X

�SW+�UX4� 8

�

W���W��*)�™�X&%

�

�

W���)�™&X�X 3 W 8 � h X

�

U	JNHSJ��SW+�UX`owK”O0U	J-K4OqWEO0J)RE_IOSU	J)JNMPpgo]H0RYM	z8JNMPOIWEO#O0o]z8J����JW QfZhK4O#WfK

�

o]O0U3 ƒo]M••”~•Z�W:O0o]RfM;8 �r™Y˜ �'RYO0U

 

�

W:MhQ�8

�

z•WN^��'J K2O0RPXqUhWYK2O0o X

�

Qgo , JNHSJNMgOG�hRkKSK2o �	\rJ•K4OqWEO0JEK)z8o]‚fUPO)H0JEK4Z	\rO)_€HSRfz W‰‚YorpkJNM WfX O0orRYM o]M

Wƒ‚fo]pkJNM K4OqWEO0Jk˜sW:MhQ�QgoM, JNH0JNMPO!�hR K0K2o �	\rJ�K4JNMhK2J�pkJEX[O0RYHqK3XNW:M �hJ^�	H0RPQgZ�X[JEQ orM OSU	J�K0WEz8J8K4OqWEO0J•RfM

Qgo , JNHSJNMPOCRPX{XNWfK4orRfM�K�� X v K2o]z8or\ W:H-QgJLK0X[HSoC�	OSorRfM R:_dxhM	o]O0J g K2OeW:OSJ8OqWYKI� JNMgpPorHSRfM	z�JNMgOeK

�

WYKC‚YorpkJNM �g^

+�or\ K2RfM

�

™28�h�� �

�

.

�

.

�

� �1���04'��

l RY‚fJNOSU	JNHN˜s•”~•Z�W:O0o]RfMhK 8 �98 ��8 � h QPJ[xhM	J�WV�	HSRfO0RPX Rf\ �g^

�

U	owXqU�W�H0R �'RYO8X{W:M�orMPO0JNHeWfX[O

�

orOSU�W:M

JNMPpgo]H0RfMaz8JNMPO � lAUaJƒH0R �hRfO•WYX[OqK1orM•H0JEKT�'RYMhK2J�OSR OSU	J�K2JNM�K0W:OSorRYMhKTorO�H0JLX[JNorpkJLK �”O0U	J�JNMgpPorHSRfM	z�JNMgO

H0JEKT�hRfMhQ	KdO0R�O0U	J-H0R �hRfO b K)WfX O0orRYMhK�� lAU	owK#‚fJNMaJNHqWE\ _€HeW:z8J

�

RfHE�8QgJLK0X[HSo �hJEK#W�K2JNOdR:_”HSR��hRfOeKnO0U�W:O-XNWEM

�hJNH2_€RYH0z OSU	J �	H0R WfQgJEK4OnHeW:M	‚YJ5RE_IOeWfKI�aK#orM•O0U	J �	HSRkWYQgJEK2OdHqWEM	‚fJ3R:_”J{MgpPorHSRfM	z8J{MgOeK��

fAJEK2o QgJEK5QPJEK0X[HSo �	o]M	‚�O0UaJƒWYX[O0o]RfMhK1O0U�W:O�W:HSJV�hJNH4_€RfH0z�JEQ �P^�WƒH0R �'RYON˜#O0UaJ _€ZaMhX[O0o]RfMhK� �W:M�Q 8

orz%�a\rowX oyOS\r^�QgJEKSX[H0o �'J3O0U	J � 
�D �•O0UaJ1H0R��hRYO �hJNH4_€RfHSz•K��5iko]MhX[J • ~kZhWEO0orRYMhK68 �J8���8 �ik8orz��'R K2J3M	R8\ro]z8orOeK

RfM�O0U	JBX[RYz%�	\rJ{ugo]O2^BR:_tOSU	JdH0R��hRYON˜gOSU	JN^3O0U	JNHSJ[_€RfHSJ)WE\wK4RCo]z%�hRkK4J#M	R5\]orz8o]OtRfM�O0U	JBX[Rfz��	\rJNuPorO4^)RE_tOSU	J

H0R �'RYO b K OeWfKT�[W �aH0REpgo QgJEQƒo]O-XNW:M �hJ��hJNH4_€RfH0z�JEQƒWEO5WE\r\ X �-ŽnR

�

J{pkJNHN˜hO0U	J1OeWfKT�ƒz8o]‚fUPOnRE_€O0JNM�HSJE~•ZaorH0J

BC5�DLD�OSUhW:M�WE\r\dO0U	J�orMg_€RYH0z•WEO0o]RfM•K2Z?�'�	\ro]JEQ o]M�•”~•Z�W:O0o]RfM 8 �r™���ikRfz�J‰pkJ{H0^�K4orz%�	\]J8OqWYKI�aK8QgR MaRfO

QgJ �hJNMhQ RYM�K4JNMhK4RfH0^ RfH�WfX O0orRYM�orMg_€RYH0z•WEO0orRYM RE_-WEMg^ �go]MhQ � ’/M&_ WYX[ON˜Iz�RkK2O3OqWYKI�aK[˜”JNpkJNM z8RkK4O5R:_

O0U	R K2J-O0U�W:O#H0JL~•Z	o]H0Jm�gMaR

�

\]JEQg‚YJCRE_��aH0JNpPorRYZhKAWYX[O0o]RfMhK ˜hXNW:M �hJG�'J{H2_€RfHSz8JEQ

�

U	JNM 8�owK#WC_€Z	MhX O0orRYM8R:_

K2OeW:O0J W:MhQ X Z	H0HSJNMgO3K4JNMhK2J�orMP_€RfH0z W:O0o]RfM RfM	\]^ W o � J �]˜

�

UaJNM� #"sowK3W _€Z	MhX O0orRYM RE_BK2JNM�K2J8o]Mg_€RfHSz•W:OSorRfM

RfM	\]^ X �V+�orOSU[�	HSR��	HSorRPX[J �aO0orpkJ�QgJNpPowX JEK[˜t_€RfH1JNuaW:z%�a\rJk˜ OSU	J•H0R �'RYO�XNW:M�JNM�X[RPQgJ8o]OqKC\ WfK4O�WfX[OSorRfM&WfK

K2JNM�K2RfHS^�o]M?�	Z	OeK���lAUaowK�K2orz��	\r^ Z�K2JEK1O0U	J�HSR��hRfO�b KTU�W:HqQ

�

W:HSJ�O0R OSHqWEMhK _€RYH0z WYX[O0o]RfM�o]Mg_€RfHSz•W:OSorRfM

orMPO0R K2JNMhK4RfHS^ o]Mg_€RfHSz•W:OSorRYMt˜IO0U	J{H0J �P^�JN\ro]z8orM�W:O0o]M	‚ 8 b K5JNuZ�	\]owX[o]O5QPJ �hJNMhQgJNM�X[J8RfM

�

�

W���)�™&X � �ƒRfHSJ

‚fJNMaJNHqWE\r\r^ ˜ 8�X[RfZa\wQƒorM�X[\rZhQPJ5WYK
�hWEH0O)RE_”orOeK7�	HSJN\ro]z8orM�W:H0^�X[RYz%�	Z	OeW:O0o]RfM�R:_�5 W��LX W8X[RYz%�	Z	OeW:O0o]RfM•R:_

 W95 W+� ) ™&X�X �”lAU	owK

�

or\]\

�

RfHE�

�

U	JNM3 •owK”QgJNOSJNH0z�orM	o K2O0o XIRfH

�

UaJNMTo]OqKIHqWEMhQgRYz8M	JEKSK owKIHSJ �	H0RPQPZhX[o �a\rJ �

lAU	J5_€Z	MhX O0orRYM 8 WYX[O0ZhWE\r\]^ 8U5�� 	 :=8L5�D

�

�

W��.)™�XBWfK-W:M W:HS‚fZ	z�JNMgOdRfMa\r^

�

UaJNM*WS™�XdO0UaJ1OqWfKT��H0JE~kZ	o]H0JEK

�gMaR

�

\]JEQg‚YJ1R:_J�aH0JNpPorRYZhK-WfX[OSorRfM�K[˜�W 8OX� �owKnOSH0Z	\]^�K4O0RPXqUhWfK4O0owXY˜IW:M�Q$W k XdO0U	J�H0R �hRfO5\ WfXL�	KBK2Z�N X[orJ{MgO

�	H0R"�	H0o]RPX[J �	OSorpkJ-QPJNpgo X[JEK��

�

.

�

.

�

� �1����� 0$�,�5"-��� �04'��

fAJEXNW:Z�K2J

�

�

W+�LXtXNWEM �hJAZ�K2JEQ5OSR)QgJLK0X[HSo �hJAOSU	J �hJNUhWNpPorRYH‹RE_ W:M�WE‚fJNMPO‹OSUhW:O �'J{H2_€RfHSz•KtWnOeWfKI� ˜fo]OIXNWEM

W:\ K2R �hJ-ZhK4JEQTO0R3JNuZ�	H0JEKSK OSU	J-QgJEK4orHSJEQ �hJNU�WLpPorRYHARE_`W:M�W:‚YJNMgOsO0UhWEOdBC5�
O8;< DsO0R`�'J{H2_€RfHSz OSU	J)OeWfKI� �”’/M

O0U	o KIXNWYK2Jk˜k•”~kZhW:OSorRYMhK=8 �98-WEMhQ 8 � kCQPJEK0X[HSo �hJ#W-K4JNOIR:_=O0HeW:orMaorM	‚)J{u	WEz%�	\rJLK'_€RfH”W-K2Z'�'J{H0pPowK2JLQ g \]JEW:HSM	orMa‚

W:‚YJNMgO �”lAU	J)OSHqW:o]M	orMa‚5orM'�	Z	OAOSR1O0U	JBW:‚YJNMPOdW:OAOSorz8J�,

�

RfZa\wQ �hJ

�

$

W-, X�# W:M�QS�hRkK0K4o �	\]^

�

�

W-, ) ™&X�#

W:MhQ•O0U	J-OeW:H0‚YJNO#RfZaO��	Z	O

�

RYZ	\wQ �hJ

�

�

W , X �



™ 0 �”UhW&�	O0J{H 8 ��|#R��hRfOSowXNKd•IMgpPorHSRfM	z�JNMgOeK”W:MhQ _ JEW:HSM	orM	‚�l;WfKI�aK

>��� '	
* ��#������E��	��1Š ��$F#D	� �	�� ? $%�2�
�

1

v 8U5;:=<UH�FO8E>-5��S5;<�� � BC5�
O8;<?:=<�N W:‚YJNMPOno K)K2RYz8J

�

UhWEOnz8RYH0J3K2R"g

�	U	o K2O0o XNW:OSJEQ‰OSUhW:M O0UaJ�K2Z?�hJNHSpgo K2JEQ g€\rJLW:H0MaorM	‚•WE‚fJNMPO � v�O0JEWYXjU	J{Hnz�ZhK2O �hJ��	H0JLK2JNMPO)O0R^�	HSREpgo QgJ5OSU	J

K2Z?�hJNHSpgo K2JEQZg \]JEW:HSM	orM	‚3WE‚fJNMPO

�

orOSU•X[RfHSH0JEX O HSJEKI�hRYMhK2JEK _€RYHAJEWYXjU K2orOSZhW:OSorRYM �”’/M8H0JNo]Mg_€RfHeX[JNz8J{MgO;\rJEWEH0M?g

orM	‚a˜gOSU	J3X[RfHSH0JEX[O WfX[OSorRYM‰o K M	J{pkJNHA‚YorpkJNM �`’/MhK2OSJEWfQ ˜PO0U	J3WE‚fJNMPO#zTZ�K2O”\rJEWEH0M8_€RfH#o]OqK4JN\y_

�

U	owXqU•WfX O0orRYMhK

W:HSJ5X RfH0HSJEX[O#o]M8JEWfXqU�K2o]O0ZhWEO0orRYM �

l R�z•W��kJB\rJEWEH0M	o]M	‚��hRkK0K4o �	\]J

�

o]O0U	RYZ	O)W1O0JLWfXqU	JNHN˜aWcHSJNorMP_€RfHqX JNz8JNMPO”JNMgpPorHSRfM	z�JNMgOsK4Z?�?�	\]orJEKAOSU	J

W:‚YJNMgO

�

orOSU1W �0HSJNorMg_€RYHqX[J{z8JNMPO K4or‚YMhW:\ � 	�lAU	J W:‚fJ{MgO;z8RfMaorO0RYHqKtXqUhW:Ma‚fJEKtorM3O0U	JsH0JNo]Mg_€RfHeX[JNz8JNMPO K2o]‚fMhWE\

O0R QgJEX[o QgJ

�

U	owXqU•WfX[OSorRYMhKTWEH0J �-5�D��[˜

�

U	JNH0J�O0U	J��hJEK2O�WfX[OSorRYMhKcz W:uPorz8oa([J�O0U	J W:‚YJNMgO�b K1JNuZ�'JLX[O0JEQ

H0JNo]Mg_€RfHeX[JNz8J{MgO#REpkJNH-O0o]z8J � �ƒRfH0J1_€RfHSz•W:\]\r^k˜ O0U	J8HSJNorMP_€RfHqX JNz8JNMPOdK2o]‚fMhWE\AowK3K2RYz8J5_€Z	MhX[OSorRYM R:_dOSU	J

�	H0J{pgo]RfZhK#K4OqW:OSJ-R:_”OSU	J-JNMgpPorHSRfM	z�JNMgO W:MhQ•O0U	J-z8R K2O#H0JLX[JNMPO#WfX O0orRYM•OqW��kJ{M

�

�

W��LX.���!W��SW+�.)�™�X'%

�

�

W���)�™&X�X'% W 8�3 Y X

�

U	JNHSJ �SW+�LX

�

WYKn‚fo]pkJNMƒo]M • ~kZhWEO0orRYM:8 � h �-lAU	J >LFO8;8U5E> �dWYX[O0o]RfM�O0R�OqW��kJ3orM W8K4OqWEO0J1owKBW:MP^�WfX O0orRYM

O0UhWEO#z•W:uPorz�oC(NJ{KIO0U	J-JNuZ�hJEX[O0JLQc_€Z	O0ZaH0J-H0JNo]Mg_€RfHeX[JNz8J{MgO

�

�

�

W+�LX���W:HS‚kz•W:u

�

�

�

���

�

�
	

���

�

�

W�� 0�, X �-% W 8�3 ?�X

�

U	JNHSJ�W:H0‚Yz•W:u

�

W- �W

�

X�X#HSJNO0ZaH0MhKnOSU	J�W:HS‚fZ	z�JNMgO{˜

�

˜ O0UhWEO)z•WEugo]z8oC(NJ{K� W

�

X �;W:MhQ

�

o K)W��qQgo K0X[RYZ	MPO

_ WfX[OSRfH 	 # W�pYW:\rZaJ‰RE_€O0JNM•XqU	RkK4JNM�\rJEKSK5O0UhWEM�™ 3i0�O0R WLpkRYowQ o]MgxhM	o]O0J�K2Zaz•K���lAU	J�X[RYH0HSJEX[O�WfX O0orRYM

W:O)OSorz8J/�no K)W:MP^ƒRE_#OSU	J��hRkK0K4o �	\]J8WYX[O0o]RfMhKdO0UhWEOCz W:uPorz8oa([JEKAOSU	J1JNuZ�hJEX[O0JLQƒK2Zaz R:_sO0U	J^W �hRkK0K4o �	\]^

QgowKSX[RfZaMgOSJEQ X”_€Z	O0Z	HSJ5HSJ

�

WEHqQƒK4or‚YMhW:\ K7# WYK0K4Z	z8orMa‚TJNpkJ{H0^•WYX[O0o]RfM�OqW&�kJNM�WEO)JNpkJNHS^8K4O0J ��R �hJN^	KdO0U	o K

H0Z	\]J �

fAJEXNW:Z�K2J•H0JNo]Mg_€RfHeX[JNz8J{MgOEg \ JEWEH0M	o]M	‚•JNMgpPorHSRfM	z�JNMgOeK-KI�hJEX[o _€^ OSU	J�W:‚fJ{MgO�b K1H0JNo]Mg_€RfHeX[JNz8JNMPOqK ˜tO0U	JN^

W:\ K2Rƒo]z%�	\]owX[o]O0\r^ QgJ[xhM	J�O0U	J•WE‚fJNMPO b KCOeWfKI�2W O0R �hJNH2_€RYH0z O0U	J �hJNU�WLpPorRYH5OSUhW:O1z•WEugo]zToa(NJ{KnJNuZ�'JLX[O0JEQ

H0JNo]Mg_€RfHeX[JNz8J{MgO;X � v)K‹WdH0JEK4Z	\rO{˜:OSU	JNH0J W:HSJ#O

�

R)K4J �hWEHqW:OSJ#z8JEWEM	orM	‚ K RE_ O0U	J

�

RfHeQ�0OeWfKI� 	no]M1H0JNo]Mg_€RfHeX[J g

z8JNMPOA\]JEW:HSM	orM	‚

�

OSU	J �hJNUhWNpgo]RfHdO0U	J3WE‚fJNMPO)K4U	RfZa\wQƒZ	\]O0orz W:O0J{\r^!�hJNH4_€RfHSz�˜hW:MhQ•O0U	J3OqWYKI�•R:_”\]JEW:HSM	orMa‚

O0R��hJNH4_€RfH0z O0U	o K �'J{UhWNpgo]RfH �”’/M8OSU	J-H0JNz W:orM�QgJNH”R:_`O0U	o K#QgowKSK2JNHSOqWEO0orRYM•O0U	J

�

RYHqQ��0OeWfKT� 	1owKAo]MgOSJNMhQgJEQ

O0R�QgJ{M	RfOSJCOSU	J-\wWEO0O0J{HN˜	O0UaJCOeWfKT�8R:_”\]JEW:HSM	orMa‚1O0R��'J{H2_€RfHSz O0UaJ5W&�?�	HSR��	HSowW:OSJ �hJNUhWNpPorRYH �

�ƒZhXjUBUhWfK �hJNJNM

�

H0o]O0O0J{M5W �hRfZ	O;H0JNo]Mg_€RfHeX[JNz8J{MgOEg \]JEW:HSM	orM	‚`orM �hRfO0U QgJNOSJNH0z8o]M	owK4O0o XtW:MhQ3K2O0RPXqUhWYK2O0o X

JNMPpgo]H0RfMaz8JNMPOqK

�

šP˜g™�0	˜k™f™k˜P™f™f™k˜k™ 8�0�� � ikRYz8J”R:_hOSU	owK

�

RYH��

�

or\]\ �'J QgJEKSX[H0o �'JLQCorM3QgJ{OqW:o]\go]M��”UhW��	OSJNH�h �

�

.

�

. � �04'�� ��� 	 "#��(+� � �$�&%�'

’ M�OSU	J1H0J{orMg_€RYHqX[JNz�JNMgOEg \]JNWEH0M	o]M	‚1\ro]O0JNHeW:OSZ	H0Jk˜hOqWYKI��JNMPpPorH0RYM	z8JNMPOqKsW:HSJ5_€H0JE~kZ	JNMPO0\]^ƒ~kZ	o]O0J1K4orz%�a\rJ

W:MhQ•W:HSJ‰O4^Z�	owX{W:\r\]^ MaRfO�orMPO0JNMhQPJEQ O0R H0J��	\ro XNW:OSJ 
O> � 	�
�BdJNMgpPorHSRfM	z�JNMgOeK�� ’ M�K2O0JLWfQ ˜”O0U	J{^�W:HSJƒZhK4JEQ

O0R8OSJEK2O-RYZ	O3WfKI�hJEX OqK)R:_sorMPO0J{\r\ro]‚fJNM�X[J3W HSR��hRfO-z8o]‚fUPOnHSJE~kZ	orHSJ5orM W8HSJEW:\IJ{MgpPorHSRfM	z8J{MgO �)lAU	J1OeWfKI�aK

JNuZ�	\rRYH0JEQ�W:H0J1OSU	JNHSJ[_€RfHSJ5R:_€OSJNM �0OSRE^ 	8QPRfz•WEorMhK!Ww_€RfH)J{u	WEz%�	\rJ ˜	O0U	J3z•W�(NJ3OqWYKI�aKnR:_dikZ	OSO0RYM

�

™ 0�h�� X �

•”JNO#O0U	J{^•W:HSJ1K2Z �	O0\]^ƒQPo , JNH0J{MgOA_€HSRfz z8RkK4O �0OSR:^ 	8QgRYz•W:o]MhKAR:_ O0HqWYQgorOSorRYMhW:\`vnH0OSoyx X owW:\;’/MPO0JN\]\ro]‚fJNMhX J

W J � ‚ �]˜AO0U	J �a\rRPXL�	K

�

RfHS\wQ�R:_n+�orM	RY‚fHeWfQ

�

?k˜ � V;›�� X � –dM	J

�

WN^�R:_ QgJLK0X[HSo �	o]M	‚ O0UaowK8QgoM, JNH0JNM�X[Jƒo K

O0UhWEO-orM�O0UaJ1\wW:OSO0JNH3XNWYK2Jk˜=W:\r‚YRfHSorO0Uaz•K)W:HSJTRE_€O0JNM QPJNpgo K2JEQƒOSR�K2Rf\]pkJ��	H0R �	\rJ{z•K}OSUhW:O-JNz �hRPQg^�K4Rfz8J

orz%�hRYH0OqWEMgO WfKI�hJEX O RE_tHSJEW:\]orO4^k˜

�

U	J{H0JEWYK o]M1O0U	J#_€RfHSz8JNH”X{WfK2J ˜��	H0R �	\rJ{z•KIW:HSJnZ�K2ZhWE\r\r^�QPJNpgo K2JEQ5OSR-O0JEK4O

W:\]‚fRfHSorOSU	z•K OSUhW:O#J{z �hRPQg^�K2RYz8J)orz��'RYH0OeW:MPO#WfKT�hJEX[OdR:_`orMPO0JN\]\ror‚YJNMhX[J �tlAU	J-Z	MhQgJ{H0\r^PorMa‚1z8RfOSorpYW:OSorRfM

_€RfH3O0HqWYQgorOSorRYMhW:\sv)’)K4^	K4O0JNz KnowK-W:\ K2R�R:_€O0J{M O0R�JNzTZa\wW:OSJ1K4Rfz8J�orz%�hRYH0OqWEMgO WfKI�hJEX O5R:_do]MgOSJN\r\]or‚YJNMhX[Jk˜

�	Z	O1M	RYOTMaJEX[JEKSK0W:HSor\]^ o]M�W

�

WN^ O0UhWEO8X{W:M �hJƒO0JLK2O0JLQ&o]M�W:H �	orOSHqWEH0^•K2o]O0ZhWEO0orRYMhK���lAUaJ�W:\]‚fRYH0orOSU	z•K

orMPpkJEK2OSor‚ W:O0JLQnU	JNHSJk˜:UaR

�

JNpkJNH{˜EW:H0JsM	RfO QgJEK2o]‚fM	JLQB_€RYH‹OSU	J �hJEX Z	\ro W:H0o]O0o]JEK'RE_tWEMg^ KI�hJEX[o x X OeWfKI� �I’/MhQPJNJEQ ˜



8 �J8 ��•IMPpgo]H0RfMaz8JNMPOqW:\ �”Rfz%�	\]JNuPorO0o]JEK ™f™

O0U	J W:\r‚YRfHSorO0Uaz•K5XNWEM �'J�X[RYz%�	\]JNO0JN\]^�K4J �hW:HeW:OSJEQ&_€HSRfz O0U	J•OqWYKI��WEMhQ�~kZ	o]O0J8M	o X[JN\]^ �	\rZ	‚Y‚fJEQ o]MgOSR

W:MP^ RYO0U	J{H5OqWYKI� O0UhWEO1XNWEM �hJ8JNuZ�	H0JLK0K2JLQ orM O0U	J�_€RfH0z R:_B•”~kZhW:OSorRYMhK58 �98�� 8 � Y � lAU	JEK4J8JE~kZhW:OSorRfM�K

QgJEKSX[H0o �'J WEM�orMPO0J{H2_ WfX J �	H0RYO0RPX[RY\ �hJNO

�

JNJ{M�HSR��hRfOeK�W:MhQ�J{MgpPorHSRfM	z8J{MgOeK%W o � J �r˜ �hJNO

�

JNJNM�\]JEW:HSM	orMa‚

W:‚YJNMgOeKAWEMhQ8O0U	JdOqWYKI�aKAO0U	JN^�W:HSJ)O0R3\rJEWEH0M4X �IvnMP^�W:‚YJNMPO#O0UhWEO _€Rf\]\rR

�

K OSU	owK��	H0RYO0RPX[RY\tz•WN^ �hJ)OSJEK2OSJEQ

orM W:MP^�JNMPpgo]H0RfMaz8JNMPOnOSUhW:O W:\wK4R‰_€RY\r\rR

�

K-orO ��lAU	J8o]MgOSJNH2_ WYX[J1owK)pkJNHS^ƒ‚fJ{M	JNHqWE\#WEMhQ W��'�	\ro]JEK)O0R�WEMg^

H0JNo]Mg_€RfHeX[JNz8J{MgOEg \ JEWEH0M	o]M	‚-OqWfKT� �

�

G HSJEK2Zaz•W �	\]^k˜”O0U	J�W:‚YJNMPO8orz%�a\rJNz�JNMkOqK3K2RYz8J�~•ZhWE\ro]O2^ R:_-o]MgOSJN\r\]or‚fJ{MhX[J ��lAU	o KT~kZhWE\rorO4^�X{W:M �hJ

O0JEK4O0JEQ•orM QgoM, JNH0JNMPO-K4orO0Z�W:O0o]RfMhK �g^ �	\wWYX[orM	‚�O0U	J�WE‚fJNMPO)orM QPo , JNH0J{MgOm�go]MhQ	KnRE_sJNMgpPorHSRfM	z�JNMgOeK��BlAU	J

W:‚YJNMgO�b KG�'J{H2_€RfHSz•W:M�X[J8z8o]‚fUPOCpYWEH0^ ‚YH0JEWEO0\r^ WfX H0RkKSKcOSU	JEK4J•Qgo , JNHSJNMPO5JNMPpgo]H0RYM	z8JNMPOqK ˜‹WEMhQ z•WN^k˜‹o]M

_ WfX[O{˜ �hJ�X[Rfz��	\rJNOSJN\r^•z8o K2JNHeW �	\]J1orM�K4Rfz8J �ƒ‘nJ{pkJNH0OSU	JN\rJLK0K[˜tOSU	J•W:‚YJNMPO5M	JNJLQ M	RfO �hJ•QPJEK2o]‚fM	JEQ�_€RfH

W8X[JNHSOqWEorM�OqWYKI��RYHCJ{pkJNM‰_€RYH-W•X[JNH0OeW:o]M �go]MhQƒR:_sJNMPpgo]H0RYM	z8JNMPO#orM�RYHqQgJNHBO0R �hJ1O0JEK4O0JEQƒRYM o]O �3v)K)W

H0JEK4Z	\rO{˜gOSU	J-K2o]z%�	\]owX[o]O2^-RE_”z•W:MP^1JNMPpgo]H0RYM	z8JNMPOqK‹Z�K2JEQ8orM•OSU	J)H0J{orMg_€RYHqX[JNz�JNMgOEg \]JEW:HSM	orMa‚)\ro]O0JNHeW:O0ZaH0J)o K

QgJEK4or‚fMaJEQ8orMPO0JNMPO0o]RfMhWE\r\r^�K4R•WfK#O0R5_€RPX ZhKnRfM W!�hW:HSO0o X[Z	\wWEH)X RfMPO0H0o �	Z	OSorRfM•RE_IOSU	J5\]JEW:HSM	orM	‚�WE\r‚YRfH0o]O0U	z

W:MhQ•O0R1z8JLWfK2ZaH0J)OSU	J3W:\r‚YRfHSorO0Uaz b K��'J{H2_€RfHSz•W:M�X[J

�

orOSU•H0JEKT�'JLX[O#O0R�O0UhWEO)X RfMPO0H0o �	Z	OSorRfM �

�

.

�

��� 	5"#� (�� � �4�	%�0	2•��( � �32#� � " %,"#� '

lAU	J1JNMPpgo]H0RfMaz8JNMPO#XNWEM �'J�X Rfz%�	\]JNu8o]M�z•W:MP^•QgoM, J{H0JNMPO

�

WN^	K ˜tK2RYz8J5RE_

�

UaowXqU W:H0J�QPowK0X ZhK0K4JEQ

M	JNuPO �;’/O”owK‹o]z%�hRfH0OeW:MPO‹OSR-M	RfOSJk˜kU	R

�

JNpkJNH{˜:OSUhW:OsW)OqWYKI�1z•WN^ �hJdK2o]z%�	\rJ”JNpkJ{M1O0U	RYZ	‚fU�orOIOeW��kJEK��	\wWYX[J

orM�W5X[RYz%�	\]JNu-JNMgpPorHSRfM	z�JNMgO �tlAU	JNHSJ[_€RfHSJk˜

�

U	JNM•QPowK0X ZhK0K4orM	‚3O0U	JBQgoON X[Z	\]O0o]JEK‹orMPO0HSRPQgZhX[JLQ �P^�W5X[RYz%g

�	\rJ{uTJNMPpPorH0RYM	z8JNMPON˜EO0UaJCHSR��hRfO�b KAOeWfKI�•o KAWfKSK2Z	z�JEQTO0R �hJ3W

�

RYHqK4O�g XNWfK4J5OqWYKI�

�

o � J �r˜korOsowK#K4Z�N•X orJNMPO0\]^

QgJNz•WEMhQgo]M	‚8O0U�W:O5OSU	J8HSR��hRfO3zTZhK4O)H0JLK2Rf\]pkJTOSU	J�z8RkK4O5X Rfz%�	\]JNu^�	H0R �	\rJ{z•K)O0U	J�JNMPpgo]H0RfMaz8JNMPO)XNWEM

orMPO0HSRPQgZhX[J)o]M•RfHqQPJNHnOSR�XjUaRkRkK2J3O0U	J3X[RYH0HSJEX[OdWfX O0orRYMhK��

�

.

�

.

�

� 04�,"#� %,"#� ' (&*  /�$��'��!')0	�� � � % "#(+��'

lAU	J-HqW:Ma‚fJ-R:_ �hRkK0K4o �	\]J3K2JNMhK4JEK#W:M�Q‰WYX[O0o]RfMhK#WE\r\]R

�

JEQ �P^8•”~kZhW:OSorRYMhK 8 �981WEMhQ;8 �ik5o KAJNM	RYH0z8RYZhK[˜

_€H0RYz O0UaJ8K4orz%�	\]JEK2OdO0R•OSU	JTz�RkK2O WfQgpYW:M�X[JEQ ˜tO0R•OSU	Jc_€ZaO0Z	HSowK2OSowX�� ’ M�OSU	J�K2orz��	\rJEK4OnHSJNorMP_€RfHqX JNz8JNMkOEg

\rJEWEH0M	o]M	‚ JNMgpPorHSRfM	z�JNMgOeK[˜”K4JNMhK2J�pkJEX[OSRfHqK1JNuZ�	\ro X[orOS\r^�HSJ �	H0JLK2JNMPOTOSU	JƒHSR��hRfO�b KTJ{u	WYX[OT\]RPXNW:OSorRYMt˜dW:MhQ

WfX[OSorRYM‰pkJLX[O0RYHqK �	HSRPQgZhX[J3RfM	\]^ƒW�K2o]z%�	\]J)K4JNOnRE_sWfX O0orRYMhK��dikJNMhK4J5WEMhQƒWYX[O0o]RfM�pkJEX[O0RYHqK#WEH0J5‚YJNM	JNHeW:\]\r^

�	orM�W:H0^ orM�OSU	JEK2J XNWfK4JEK1W:MhQ�WEH0J•JNMhX[RPQPJEQ \rRPXNWE\r\r^ ��lAUhW:O�owK ˜IorM JLWfXqU pkJEX[OSRfHN˜IJ{u	WYX[O0\]^�RfM	J•orOSJNz

W/X[RYH0HSJEKI�hRfM�QgorM	‚-OSRCOSU	JBX[Z	H0HSJNMPO”K2OeW:O0J"X‹U�WfK”W)pfWE\rZ	JdR:_ ™f˜PW:M�QTWE\r\	RYO0U	JNHeK UhWNpkJ WCpYW:\]Z	J#R:_/0 �”lAU	JEK4J

OqWYKI�aK)W:HSJ1U	JN\C�P_€Z	\ _€RYH)or\]\rZ	z�orMhWEO0orMa‚�X[JNH0OeW:o]MƒH0J{orMg_€RYHqX[JNz�JNMgOEg \ JEWEH0M	o]M	‚�W:\]‚fRYH0orOSU	z•K#O0UhWEO)JNM	\]owK4OnOSU	J

z•W:OSU	JNz•WEO0o XNK	R:_=Qg^PMhW:z8o X �	HSRf‚fHeW:z8z�orM	‚a˜EWfK

�

o]\r\ �hJdQgJEKSX[H0o �'JLQ o]MTikJLX[O0o]RfM�h �ik �Ivn‚YJNMgOeK RYM	\r^-M	J{JEQ

O0R \]JEW:HSM�OSU	JƒR"�	O0o]z•W:\#z•W&�?�	o]M	‚ _€HSRfz O0UaJƒorz�z8JEQgo]W:OSJ•K2J{MhK2RYH0^�o]M?�	Z	O W

�

UaowXqU�Z	MhWEz �aor‚fZaRfZhK4\r^

KI�hJEX[o xhJEK-O0U	J•JNMPpgo]H0RYM	z8JNMPOqWE\”K2OeW:O0J"X-O0R�O0UaJ �hJEK2O�WfX[OSorRYMcW/KLX)_€RfH1O0U�W:O�K2OeW:OSJ �*W lAU	owK5z•W&�?�	o]M	‚ƒo K

�gMaR

�

M•WYK5O0U	J8R"�	O0o]z•W:\ @'F�BM:=> K � X�ikorMhX JTOSU	JEK2J•pkJEX O0RfHeK5WEH0J•RfHSO0U	RY‚fRfM�W:\/˜sO0U	JN^ W:HSJ�X[RfMPpkJNM	o]JNMgOS\r^

W:z8J{MhW �	\]JnOSRT\]JEW:HSM	orMa‚

�

orO0U•JNpkJ{M8O0U	J3K4orz%�	\]JEK2O”M	J{Z	HqWE\‹M	J{O

�

RfHE�	K��

lAU	JNH0J�WEH0Jƒz W:MP^ JNuaW:z%�	\]JEKCRE_-z8RYH0J�X[Rfz��	\ro XNW:OSJEQ J{MgpPorHSRfM	z8J{MgOeK[˜IU	R

�

J{pkJNHN˜IOSUhW:O8Z�K2J�QPowKIg

O0HSo �	Z	OSJEQ�K2J{MhK2JEK

�

kg˜�h:› � �TlAUaJEK2J�JNMPpgo]H0RfMaz8JNMPOqKdW:H0J�M	JEX JEK0KSW:H0^•_€RfH3O0JEK4O0orMa‚ƒWE\r‚YRfH0o]O0U	z KnO0UhWEO1XNWEM

\rJEWEH0M X[Rfz%�a\rowX{W:O0JLQS�hRf\ro X[orJLK W€o � J �r˜hX[RYz%�	\ro XNW:OSJEQ8K4JNMhK2J��•WfX[OSorRfM�z•W��'�	orM	‚ KUX �)•IpkJNMƒz�RfH0J3Qgo N•X Z	\rO

W/WEMhQ8z8RfHSJnHSJEW:\]owK2OSowX�X`WEH0J-JNMPpgo]H0RfMaz8JNMPOqK

�

o]O0U•X[RYMgOSorMPZ	RfZ�KIg€pfWE\rZ	JLQ ˜	Qgo K2OSH0o �aZ	O0JEQ�K2JNMhK4J3W:MhQ•WfX O0orRYM

pkJEX[OSRfHqK

�

k•˜ hg˜ ?�8	˜;š 8	˜ ™�0 ?�� �8l;WfKI�aK5orM O0UaJEK2J�JNMPpgo]H0RfMaz8JNMPOqKdXNW:M �hJ�QgoON X[Z	\]O)M	RYO5RfMa\r^ �'JLXNW:ZhK4J

R:_ O0U	J��hRkK0K4o �	\]J8X Rfz%�	\]JNuPorO4^8R:_ O0U	J��hRf\]owX[o]JEKnO0UaJN^�z8or‚YUgOdH0JL~•Z	o]H0Jk˜ �	ZaO5WE\wK4R �hJEX{W:ZhK4J8O0U	J�WfX O0orRYM

KI�hWYX[J-owKAo]MgxhM	o]O0Jk˜Pz8JEW:MaorM	‚3orO#owKAMaRT\]RfM	‚YJNHJ�hRkK0K4o �	\]J-O0R�O0H0^ W:\r\;WYX[O0o]RfMhKAJ{ugUhWEZhK2OSorpkJN\]^ �

�����<!��+�1/:)���!��*O��*��!(/ �*&��1�����D@��&�!�D6!I��!('
�������KO:�1F ��&�����/.��#5B?� ��'����KO@����#5!(�"�"'���23!$#%�����5!$�"�*���6�
	?P���P



™28 �”UhW&�	O0J{H 8 ��|#R��hRfOSowXNKd•IMgpPorHSRfM	z�JNMgOeK”W:MhQ _ JEW:HSM	orM	‚�l;WfKI�aK

�

.

�

.

�

� 04� �&(
	 ��� 	5"#��(+� � �$�	%�'

lAU	RfZ	‚YU8z•W&�?�	orMa‚kK _€HSRfz�OSU	JBX[Z	H0HSJNMPOIK4JNMhK2JdpkJEX[OSRfHIOSR)O0UaJ)X[RYH0HSJEX[O”WYX[O0o]RfM1pkJEX[OSRfH”X{W:M �'JdWEH �	oag

O0HeW:H0o]\r^ X[Rfz%�a\rJNu ˜:OSU	JNHSJ)WEH0JBW:\wK4R5RYO0U	JNHsQgo]z8JNMhK4orRYMhK‹R:_`QPoON X[Z	\rO4^-orM�H0R �hRfO0o XNK OeWfKT�	K��”V�RYH”JNu	WEz%�	\]Jk˜

O0U	J{H0J•owK5OSU	J^�	H0R �	\rJNz R:_ K2JNMhK4J g QgowKSW:z �	or‚YZhW:OSorRfM ��vnM•W:\r‚YRfHSorO0Uaz OSUhW:O�XNWEM \]JEW:HSM �'J{H2_€JEX[OS\r^ W:M

W:H �	orOSHqW:HS^8z•W&�?�	orMa‚5_€H0Rfz O0U	J3X[Z	HSH0JNMPO#K4JNMhK4JCpkJLX[O0RYH#O0R�W:MP^�WfX[OSorRYM‰pkJLX[O0RYHAowKAMaRfOBWc‚YZhW:HeW:MPO0JNJ-R:_

K2ZhX{X[JEK0K ˜	K4orMhX[J-OSU	J �'JLK2OdWfX O0orRYMƒz8o]‚fUPOsW:\wK4R8QPJ �hJNMhQ‰RYM^�	H0JNpPorRYZhK#K2J{MhK2RYH0^•orM?�aZ	OqK��

lAU	J3K2orz��	\rJEK4O”JNMgpPorHSRfM	z�JNMgOeKIZhK2JEQ8OSR8K4O0ZhQg^�H0JNo]Mg_€RfHeX[JNz8JNMPO”\rJEWEH0M	o]M	‚�W:HSJ ��W:H��kREpPowWEM•W:MhQ�QgR

M	RfOdUhWNpkJ5OSU	JG�	H0R �	\rJ{z RE_sW:z �	o]‚fZ	RYZhKnK4JNMhK4RfH0^•o]Mg_€RfHSz•W:OSorRfM �#v�� 
O8 �"F �S5U<�� :=8�FO<��S5;<��no K}RYM	J5o]M

�

U	owXqU OSU	J•K2JL~•Z	J{MhX[J�R:_ K2OqWEO0JEK5OSUhW:O1OSU	J•WE‚fJNMPO1pgo K2o]OqK5WEH0J ��WEH��kREp XjUhWEorMhK���fAH0orJ

�

^k˜IW ��WEH��kREp

XjU�W:orM�XNWEM �hJ-QPJEK0X[HSo �hJEQ8WYKAW1K4JE~•ZaJNMhX[JdR:_ QgowKSX[H0J{O0JdHqW:M�QgRfz pYW:H0o W �	\]JEK��JW , X”QgHeW

�

M _€HSRfz W5K4JNO��

H0J �aH0JEK4JNMgOSorM	‚3O0U	J3K4OqW:OSJ1KT�hWfX[J ˜	W:M�Q

��W��JW+�UX*�

$��

�7W 0 X'%232323(%	� W��*)�™�X�X.� ��W
�7W+�LX��

$��

�JW���)�™&X�X

�

U	JNHSJ�����™-WEMhQ

$�

�RW/K4JNJ5bdH0o]z8z8JNOSO”W:MhQƒikOSorHE(EWfXL�kJNH

�

k�?k˜ �”U ��Y��/˜aW:MhQ•GIW&�hRfZ	\]owK

�

? 0	˜��E™�h�g k�� X �

lAU	JG�	H0R �hW �aor\ro]O4^8R:_`JNMhX[RYZ	MPO0JNHSorM	‚�W1‚fo]pkJNM•K2OeW:OSJ1W:OdRfMaJ �hRYorMPOno]M‰OSU	J3XjU�W:orM�QgJ��'J{MhQ	K#RfM	\]^8Z?�hRfM

O0U	J3\wWYK2O-K4OqW:OSJTJ{MhX[RfZaMgOSJNH0JEQ �'OSU	J�K2JE~kZ	JNM�X[JEKdW:H0J1UaowK2OSRfHS^ƒorM�QgJ �hJNMhQgJ{MgO �d])M	R

�

\rJEQP‚fJ1R:_ �	HSJNpPorRfZ�K

orOSJNz•K o]M�O0U	J XjU�W:orM�orMPO0HSRPQgZhX[JEK#M	RT_€ZaH0O0UaJNH)orMP_€RfH0z W:O0o]RfM•H0J{‚kW:HeQgorMa‚8O0U	J`�	H0R �hW �aor\ro]O4^‰RE_sO0U	J3M	JNuPO

K2OeW:O0J �

v ��WEH��kREp�JNMgpPorHSRfM	z�JNMgO��sX[RfZ	\ Q8O0U	JNHSJ[_€RfHSJ �'J3QgJLK0X[HSo �hJEQ•WfKdW:M�JNMgpPorHSRfM	z�JNMgO`orM

�

U	owXqU

�

�

��W��LX��

$��

W���W 0OX&%

�

�

W 0OX�X&% 32323(% W��SW+� )�™&X&%

�

�

W��*)�™&X�X � � �

�

�SW��LX��

$��

W��SW+��)�™�X'%

�

�

W�� )�™�XEX �-%

�

U	JNHSJk˜hWfK �hJ[_€RYH0Jk˜

�

�

W-,�XAo KAO0U	J WfX[OSorRfM�O0U	J3H0R �'RYO)OqW&�kJEK#W:OBO0orz�J , ˜hW:M�Q �SW , XsowK#O0U	J K2OqWEO0J3R:_”OSU	J

JNMPpgo]H0RfMaz8JNMPOIWEO#O0orz�J�, �”v)K0K4Z	z8o]M	‚3W5Z	M	ow~kZ	J-K4JNMhK4RfH0^�orM'�	Z	OA_€RfHsJEWfXqU8JNMPpPorH0RYM	z8JNMPOqWE\hK2OeW:OSJk˜gOSU	J

OqWYKI�•QgJLK0X[HSo �hJEQ �g^ W ��W:H��kREp8J{MgpPorHSRfM	z8J{MgOIo]M•O0JNHSz•K RE_s•”~•ZhWEO0o]RfM 8 �]™Co KAO0U	JNHSJ[_€RfHSJ

�

�

W��LX.�  �W

�

$

W+�LX�X&% W 8�3JH X

K2o]MhX[JdO0U	J-X RfH0HSJEX[OSM	JEK0K”R:_;OSU	J-WfX O0orRYM�XjU	R K2JNM W:OAOSorz8J��sXNWEM �'J QgJNO0J{H0z8o]M	JEQ �P^1O0U	J-K4JNMhK4RfH0^�orM?�	ZaO

W:O#OSorz8J�� ˜	orMhWYK2z�ZhXjU�WfK#orOdX{W:M �hJ1QgJNOSJNH0z�orM	JEQ1WEO)WE\r\ �

�

.

�

.

�

� 04� �&(
	 ��� ��� 	 "#��(�� � �$�&%�'

–nMaJƒz8o]‚fUPO�W:OTxhHeK2O

�

RfMhQPJNH

�

U	JNOSU	JNH8OSU	J�XqUhWEHqWfX O0JNHSowK2OSowXNK1R:_ W ��WEH��kREp�JNMPpgo]H0RfMaz8JNMPO1W:HSJ

K2UhWEH0JEQ �g^�WEM8JNMPpgo]H0RfMaz8JNMPOtorM

�

U	owXqUTOSU	Jm�	H0R �hW �	o]\ro]O0orJLK RE_;O0U	JdM	JNuPOsK2OeW:O0J QgJ �hJNMhQ1M	RfO�.4ZhK2OsZ?�hRfM

O0U	J3X[ZaH0H0J{MgOdK4OqW:OSJ1WEMhQƒWYX[O0o]RfMt˜ �	ZaON˜ K0WN^k˜	Z?�hRfM�OSU	JG�hWfK4O5K•K4OqWEO0J��LWfX[OSorRfM �hW:o]HqK��#v�XjUhWEorM•R:_ K2ZhXqU

K2OeW:O0J3K4JE~•ZaJNMhX[JEK#X RfZ	\ Q �hJ3QgJEKSX[H0o �hJEQ8z8RfHSJn_€RfHSz•W:\]\r^�WfK

��W��JW+�UX*�

$��

�7W 0 X'%232323(%	�7W+� )�™�X�X.� ��W
�7W+�LX �

$��

�
W+� ) K'X&%2323 3 %��JW+��)�™�XEX 3 W 8�3 š X

v ��WEH��kREp g K3K2JL~•Z	J{MhX[J#K4ZhXqU�WfKIO0U	o K[˜fUaR

�

JNpkJNH{˜:o K‹JEWfK4or\]^5X RfMPpkJNH0OSJEQCOSR-W
�Zg/Qgo]z8JNMhK4orRYMhW:\ ��W:HE�kR:pZgS™

K2JE~kZ	JNM�X[J

�

?&0	˜�� �ch"k�0��”W:MhQƒOSU	JNHSJ[_€RfHSJ5UhWYK OSU	J!�aH0R��hJNHSO0o]JEKnR:_ W ��WEH��kREpZg0™3K2JE~kZ	JNM�X[J �!W lAU	J5OSJNH0z

<?FO< ��� 
O8 ��F � : 
O< ˜;U	R

�

JNpkJ{HN˜h‚fJNM	J{HqW:\]\r^�z8JEW:M�K �0M	RYO ��W:H��kREpZg0™ � 	OX v�HSR��hRfO3O0UhWEO-owK)O0R•M	JN‚YRfOSowW:OSJ

W ��WEH��kREpZgLK�JNMgpPorHSRfM	z�JNMgO

�

or\]\tM	JNJEQ•O0R�K2O0RYH0J1OSU	J!�hWYK2O5K K2JNM�K2RfHS^ƒpkJEX O0RfHeKAorM�RfHqQPJNH)O0R�OqW&�kJ5OSU	J

���9�1'*�6�14-!I��45��'�����/.!I���*�H�1'�!����������5���1��.�1��������� ��!#"#$�%'&)(*&+��,�-.�	(
�/(102�9	 <-Q �
3 ���+#4������� ��!5"#$�%6&7('&8��,�9:�
�/%�$�(�(

0;�9	1<�Q �
3(P



8 �J8 ��•IMPpgo]H0RfMaz8JNMPOqW:\ �”Rfz%�	\]JNuPorO0o]JEK ™ k

X[RfHSH0JEX O)WYX[O0o]RfMhK��-G HSREpgo QgJEQ‰OSUhW:OG�PM	R

�

\rJEQP‚fJ5RE_ K•owK
�PM	R

�

Mƒ_€RfH-W�‚forpkJ{MƒJNMPpgo]H0RYM	z8JNMPON˜PO0U	J3OqWfKT�

R:_BO0U	J�\rJEWEH0M	o]M	‚ W:‚YJNMgO1o KCo QgJNMPO0owX{W:\”orM OSU	J���W:HE�kR:pZg K W:MhQ�O0U	J ��W:H��kREpZg0™8J{MgpPorHSRfM	z8J{MgOeK���lAU	J

\rJEWEH0M	o]M	‚1OqWYKI�8o KAO0UPZhKdQgJEK0X H0o �hJEQ�WfK

�

�

�

W��LX��! W

�

$

W+��) K 0�™&X&%

�

$

W��*)�K/0E8 X'%232323 %

�

$

W��LXEX 3

ŽnR

�

JNpkJ{HN˜ o _ K�o KS<'F � �PM	R

�

Mt˜IO0UaJNM OSU	J8HSR��hRfO3zTZhK4O-\rJEWEH0M O0U	o KCWYK

�

JN\]\ � �ƒJNO0U	RPQaK _€RfH QgJEWE\rorMa‚

�

orOSU‰OSU	owK �aH0R��a\rJNz WEH0J3QgJEKSX[H0o �hJEQ8orMƒikJLX[O0o]RfM•› �J8 �

�

.

�

. � � "-� " %��  �%�0!%������ 	5"#��(+� � �$�&%�'

’ M�O0U	J-H0JLW:\

�

RfHS\wQ ˜aX[RfMPO0o]M	‚fJNM�X[orJEKsXNW:M�KT�hW:M•Z	M	\]orz8o]O0JEQ!�hJNHSorRPQ	K#R:_`O0o]z8J �;’ _;O0U	J-HSR��hRfO �	H0JLW��aK

WƒpYWfK2J�WEOTRYM	J•O0orz�J8K4O0J �t˜”O0UaJ8pYWfK2J

�

or\]\#K2OSor\]\ �hJ �	H0R"�kJNM _€RfHSJNpkJNH WL_€O0J{H1O0UhWEO ��’ _-WƒHSR��hRfO�O0U�W:O

H0JNz�JNz �hJNHqK#RfM	\]^ o]OqKG�hWfK4O�K K2JNM�K2JEK �	H0JEW&�	K3W‰pYWfK4J�W:MhQ OSU	JNM \]JEWNpkJEK)O0U	J�H0RkRYz _€RfH�K�0™8O0o]z8J

K2OSJ �hK[˜EZ?�hRfM1o]OqK HSJNO0Z	HSMt˜EorO;XNWEM	M	RfO`WfX{X[Z	HqWEO0JN\]^d�	HSJEQgowX OtorOqK4�hJNHeX[J �	OSorRYM5R:_aO0UaJ �	HSR��kJNM-pYWfK4J � �”\]JEW:HS\r^k˜

O0U	J�H0R �hRfO�M	JNJEQ	K)z8J{z8RfHS^‰OSUhW:O

�

o]\r\sK2OSRfHSJ8orMg_€RYH0z•WEO0o]RfM�_€RfH1WEH �	o]O0HeW:H0^��hJNH0o]RPQ	K5R:_dOSorz8J ˜‹WEMhQ o]O

zTZ�K2O �hJ3W �a\rJ-O0R�ZhK2J-OSUhW:O#z8J{z8RfHS^1O0R1‚fJ{M	JNHqWEO0J3orOqK#WYX[O0o]RfMhK��

v�z8RfHSJC‚YJNM	JNHeW:\IOeWfKT��O0UhWEM OSUhW:O)RE_#\]JEW:HSM	orM	‚�W ��W:HE�kR:pZg K•JNMgpPorHSRfM	z�JNMgOsowKnOSUhW:O-RE_A\]JEW:HSM	orMa‚

W

�

<?: �T5 � D�� 
 �I5�5;<���:=8�FO<��S5;<���•v)K

�

orOSU�W ��W:H��kREpZgLK JNMgpPorHSRfM	z�JNMgO{˜;W xhMaorO0J�g/K4OqW:OSJ•JNMgpPorHSRfM	z�JNMgO

H0JE~kZ	o]H0JEK#RfM	\]^�WTxhuPJEQ�W:z�RfZ	MPO)R:_so]Mg_€RfHSz•W:OSorRfM�o]M�RfHeQgJNH)OSRƒXqU	RkR K2J�O0U	J1M	J{ugO-WYX[O0o]RfM � ŽnR

�

JNpkJNH{˜

orM•O0U	J XNWYK2J�RE_1O0UaJ‰xhM	o]O0J g K2OeW:OSJ�JNMgpPorHSRfM	z�JNMgO{˜ z�RfH0J•z•WN^ �hJ�H0JE~kZ	o]H0JEQ�O0UhWEM�K4orz%�	\]^ W xhuPJEQ g

K2oa(NJEQ8U	owK4O0RYH0^•R:_”OSU	J!��WfK2O K2JNpkJNHeW:\=K2JNMhK4RfHS^ƒorM'�	Z	OqK��#’/MhK2OSJEWfQ ˜ K4Rfz8J-orMP_€RfH0z W:O0o]RfM•z•WN^ �'J3M	JNJEQPJEQ

_€H0RYz�O0UaJ)WEH �	o]O0HqWEH0o]\r^1QPowK2OeW:MPO��hWfK4O �”lAU	JEK4JnJ{MgpPorHSRfM	z8J{MgOeKtX[RfHSH0JEKT�'RYMhQTOSR5V;orM	o]O0Jni OqW:OSJ)vdZ	O0RYz•W:OeW

W/V i•v X ���

’ M xhMaorO0J�g/K4OqW:OSJ8JNMPpgo]H0RYM	z8JNMPOqK)O0UaJƒX Z	H0HSJNMgO K2OeW:O0J�XNWEM �'J�QgJ{O0JNHSz8orM	JLQ o _dO0U	J�K2OeW:HSO0orMa‚ K2OqWEO0J

owK
�PM	R

�

M W:MhQ W8H0JEX[RYHqQƒo K
�kJ �	O)RE_dWE\r\��	HSJNpPorRfZ�K)WfX[OSorRYMhK�W/K2OeW:OSJ1O0HqWEMhK2o]O0o]RfMhK)orM�OSU	J�V iPv X � ’ _ W:\]\

\rRkR"�hK5WEH0J�W:\

�

WN^	KnHSJNz8REpkJEQ8_€H0Rfz OSU	J1H0JLX[RfHeQ$W

�

U	JNH0J�W8\rRkR"� owK)W�K2JE~kZ	JNM�X[J1R:_ O0HqWEMhK2o]O0o]RfMhK)O0U�W:O

\rJEWYQT_€H0Rfz K4Rfz8J3K2OeW:OSJ �hWYXU�8OSR8orOeK2JN\ _;Xq˜	O0UaJNM•O0U	J3H0JEX[RYHqQ

�

or\r\ M	JNpkJNH#MaJNJEQ8O0R �hJ3\rRfMa‚fJNHdO0UhWEMƒOSU	J

MgZaz �hJNH”R:_`Z	M	o ~•ZaJ5K4OqWEO0JEKAo]M‰OSU	J-JNMPpgo]H0RfMaz8JNMPO �4+�U	J{M‰OSU	J-\rRkR"�hKnWEH0J-H0J{z8REpkJEQ ˜kO0U	JBH0JEX[RYHqQ8z•WN^

X[RfMPOqWEorM8o]Mg_€RfHSz•W:OSorRYMc_€HSRfz W:H �aorO0HeW:HSor\r^1\]RfM	‚ W:‚YR	˜hZ	M	\roa�kJ#orM8OSU	J ��WEH��kREp g K3JNMgpPorHSRfM	z�JNMgO

�

U	JNH0JBW

H0JEX RfHqQ8RE_4.4ZhK4OnOSU	J�B 
 �T5�D�� KTo]M?�	Z	OeKAowK#K4Z�N•X orJNMPO _€RYH)QgJ{O0JNHSz8orM	o]M	‚-O0U	J3X[ZaH0H0J{MgO K2OqWEO0J �

�

.

�

.

�

 �%,"-2-21� (	��� ��( � ��2#� � ��� 	 "#��(+� � �$�&%�'

] J{J �	orMa‚5W-H0JEX RfHqQ1O0R QgJNOSJNH0z8o]M	JAOSU	JBX[Z	H0HSJNMPO”K2OeW:O0JBRfM	\]^

�

RfHE�	KI_€RfH QgJNO0J{H0z8o]M	owK4O0owX‹xhMaorO0J�g/K4OqW:OSJ

JNMPpgo]H0RfMaz8JNMPOqK[˜;orM

�

U	o XjU•O0U	J•O0HeW:MhK4orOSorRfM•OqW&�kJNM _€HSRfz W K4OqWEO0Jƒz�ZhK4O5\rJLWfQ OSR W K2o]M	‚f\]Jk˜sKI�hJEX[o x X

M	JNuPO�K2OeW:O0J ��v D�� F&>U3�
�D�� :=>

�

<?: �T5 � D�� 
 �T5[5;<�� :=8EFO<��S5;<�� ˜AU	R

�

JNpkJNHN˜”QPRkJEKcMaRfO�R��hJN^ OSU	owK!�	HSR��hJNHSO2^ �

lAU	J K2OSRPXjU�WfK2OSowX‰xhMaorO0J�g/K4OqW:OSJ�JNMPpgo]H0RfMaz8JNMPO�X[RfHSH0JEKT�'RYMhQ	K8O0R O0U	J�M	RYM?g QgJNO0J{H0z8o]M	owK4O0owXTxhMaorO0J�g/K4OqW:OSJ

W:Z	OSRfz•WEOqW8orM

�

UaowXqU W OSHqWEMhK2o]O0orRYM OeW��kJNMƒ_€HSRfz W‰K4OqWEO0J�XNW:M H0JEK4Z	\rOBorM W:HSH0o]pfWE\sW:O3Qgo , JNHSJNMPO)K4OqW:OSJEK

orM Qgo , JNHSJNMPOCo]MhK2OeW:MhX JEK��•lAU	JLK2J�JNMgpPorHSRfM	z�JNMgOeKnWEH0J�WƒK4Z?�hJNHqK4JNO5RE_BQgJNO0J{H0z8o]M	owK4O0owXnxhMaorO0J�g/K4OqW:OSJ8JNM?g

pgo]H0RYM	z8JNMPOqK��-lAU	JN^�WEH0J�W:\ K2R•pkJNH0^�Qgo N•X Z	\rO)OSR8M	JN‚YRfOSowW:OSJk˜;K2o]MhX[J1RfMaJ8XNWEM WE\

�

WL^aK)QgJ{O0JNHSz8orM	J-OSU	J

X[Z	HSH0JNMPO#K4OqW:OSJ5RE_sW x�M	orOSJ g/K4OqWEO0J5J{MgpPorHSRfM	z8J{MgO”‚fo]pkJNM•W�X[Rfz��	\rJNOSJ)z8RPQgJ{\ R:_ O0U	J-JNMPpgo]H0RYM	z8JNMPOsW:MhQ

W‰HSJEX[RfHeQ RE_m�	H0J{pgo]RfZhK-K2OeW:OSJ8O0HeW:MhK4orO0o]RfMhK ˜ �	ZaO5O0UaowK)owK)M	RYO5O0UaJ8XNWYK2J

�

o]O0U K2OSRPXjUhWYK2OSowXcxhMaorO0J�g/K4OqW:OSJ

JNMPpgo]H0RfMaz8JNMPOqK��

�

<�&�!-�*�
�1�*!(����FC���+������!-=K���"�1�*!-!(�545��'*�6��/:!(�5�N�,�6'�'*!(��)3�6�3#9�*����&�!-�*�
����!(�M�1FH��&�!�� � �GP2<�&?! �*!(���*�6'�O%��� FU�6'*/0�1�*���6�

!(/:������!�# 2�O ��&?!��+�����*!-= �*�
����!<!(�545��'*�6��/:!(�5�-�"�6'*'�!(�*)+���+#5�.�*�9��&?! =���B���)?B����*L ��F����
����!(����� �*&�!	� � �@P�<�&�!0���"�����6�?�

�"�1�6!I�025O��*&�!-'���2+�����"�6'*'�!(�*)+���+#<�*����&�!-�*'
�����������������C��FH��&�!
� � �GP



™[› �”UhW&�	O0J{H 8 ��|#R��hRfOSowXNKd•IMgpPorHSRfM	z�JNMgOeK”W:MhQ _ JEW:HSM	orM	‚�l;WfKI�aK

• pkJ{M z8RYH0J�Qgo N•X Z	\rO)OSUhW:M•K4O0RPXqUhWfK4O0owX5xhM	o]O0J g K2OeW:OSJ8JNMPpgo]H0RfMaz8JNMPOqKdW:H0J 3':�� � 5;< � 
O8 �"F � 5;<���: �

8�FO<��S5U<�� D ˜ orM

�

U	owXqU�WEM ZaMhQgJNHS\r^PorM	‚�K2OSRPXjUhWYK2OSowXCxhM	o]O0J g K2OeW:OSJ�W:Z	OSRfz•WEO0RfM W€o � J �r˜hW ��WEH��kREp�XjU�W:orM X

owKIM	RYOAR���K2JNHSpfW �	\rJBQgo]H0JEX[OS\r^ �	Z	O#X{W:M�RfM	\]^ �'JBR��hK4JNH0pkJEQ1O0UaH0RfZa‚fU•W�D�� F&>U3�
�D�� :=>
�	H0RPX JEK0K”O0UhWEOA‚fJ{M	JNH�g

W:OSJEKAO0U	J-R �hK2JNHSpYW �	\]J!�	U	J{M	Rfz8J{MhW _€HSRfz OSU	J3WfX[OSZhW:\`K2OeW:O0JLK

�

?�H�� �”•IpkJNM8oy_`O0UaJCHSR��hRfOBUhWfKdW1X[RfHSH0JEX O

z8RPQgJN\”RE_)OSU	J•Z	MhQgJNHS\r^PorM	‚ ��W:HE�kR:p JNMPpgo]H0RYM	z8JNMPO-W:M�Q �hJNHeX[J �	OSZhW:\sz•W��'�	orM	‚ K[˜Io]O1K2OSor\]\#XNWEM RYM	\r^

JEK2OSorz•WEO0J)OSU	JG@ 8�F ��
 � :CB : � KTOSUhW:OdorOdRPXNX[Z?�aorJEK#WS��W:H0OSowX[Za\wW:HdK4OqWEO0J �horOdHqWEH0JN\]^%�gMaR

�

KJ�	HSJEX[owK4JN\r^

�

U	JNHSJ

orOsowK[˜	z W:orMPOqWEorM	o]M	‚1WEO �hJEK2OBW _€Z'( (N^�X[RfMhX J �	O#R:_`orOeK#K2OeW:O0J �

v)K#QgoON X[Z	\]OsWfK#U	owQ	QPJNM���W:H��kREp�JNMPpgo]H0RfMaz8JNMPOqK‹z8o]‚fUPO �hJk˜g_€Z	HSO0U	J{H#Qgo N•X[Za\rO0o]JEK”XNW:M��hJ5WYQ	QgJEQ �

v)K

�

orO0Uƒx�M	orOSJ g/K4OqWEO0J�W:M�Q�K2O0RPXqUhWYK2O0o XCxhM	o]O0J g K2OeW:O0J1J{MgpPorHSRfM	z8J{MgOeK[˜gOSU	J1\rJLK0K
�PM	R

�

\rJEQP‚fJ5OSU	J1H0R �hRfO

UhWfK ˜‹OSU	JTz�RfH0J�QPoON X[Z	\rOdOqWYKI�aKCo]M OSUhW:O3JNMgpPorHSRfM	z�JNMgO#z WL^��hJ �8’ _sO0U	J�H0R �hRfO1UhWYKCM	R^�PM	R

�

\rJEQg‚YJ

R:_`O0U	J-R �hK2JNHSpYW:O0o]RfM �	HSR��hW �	or\]orOSorJEK ˜gO0UaJCOSHqWEMhK2o]O0orRYM^�	H0R �hW �	o]\ro]O0orJLK[˜gRYHnOSU	J-MgZaz �hJNHsR:_ K2OqWEO0JEK#orM•OSU	J

JNMPpgo]H0RfMaz8JNMPON˜NO0UaJEK2JdzTZ�K2O`W:\wK4R �hJd\rJEWEH0M	JEQ ˜•HSJEK2Za\rO0o]M	‚-orM1OSU	J
�hR K0K2o �	or\]orO4^C_€RYH#K4Rfz8J#JNuaX[HSZhX[owWEO0o]M	‚f\]^

QgoON X[Z	\]OnOeWfKT�	K��8‘nJNpkJ{H0O0UaJN\rJEKSK[˜hJNpkJNM�z8RYH0J QgoON X[Z	\]O)JNMPpgo]H0RfMaz8JNMPOqK#X[RYZ	\wQ �hJ8X[HSJEW:OSJEQƒoy_ O0U	J1ZaM?g

QgJNHS\r^PorM	‚1z8RPQPJN\

�

JNHSJ5M	RYOnxhM	o]O0J3K2OeW:OSJ �)GIZhK4U?g/QPR

�

M JNMPpgo]H0RYM	z8JNMPOqK ˜ _€RYH)JNuaW:z%�a\rJk˜aX[RfZ	\ Q‰HSJE~•ZaorH0J

W:H �	orOSHqW:HS^�W:z8RYZ	MgOeK}RE_sorMg_€RYH0z•WEO0orRYMƒOSR �hJ�K2O0RYH0JEQƒOSR•K2RY\rpkJ3WT‚YorpkJNM�OqWfKT� �-lAUaJEK2J3O0U	JNM�z�or‚fUPO �hJ

JNorOSU	JNH QgJNO0J{H0z8o]M	owK4O0owXARYHdK2OSRPXjUhWYK2OSowXf˜	JNOeX��

�

.

�

.

�

� �1���

�

� � %)(	*��1./%,.���� � � %," 	5" %

"

fAJEK2o QgJEKCOSU	J•X[RYz%�	\]JNugo]O0o]JNK .4Z�K2O�Qgo K0X[ZhKSK2JEQ ˜IO0U	JNHSJ8owK5OSU	J8o K0K2ZaJ‰RE_)HSJNorMP_€RfHqX JNz8JNMPON˜

�

UaowXqU orM?g

O0HSRPQgZhX[JEK�O0U	J Qgo]z8JNMhK4orRYM RE_dH 	 ��	Z8U5�WYX[O0o]pgo]O4^ orM�XqU	RkRkK4orM	‚•X[RYH0HSJEX[O�WfX[OSorRfM�K���lAU	JEK2J WYKI�hJEX[OeKTR:_

X[Rfz��	\rJNuPorO4^-UhWNpkJBW:\wK4R �hJNJNM�QgowKSX[ZhKSK2JEQ �P^�_ orO0OSz•W:M

�

h&H��/˜ �	Z	or\ QgorMa‚CRYM•O0U	J

�

RfHE�8R:_ +�or\ K2RfM

�

™28"h�� �

_ orOSO0z•WEM QgJEK0X H0o �hJEK)O

�

R�Qgo]z8JNMhK4orRYMhK

�

W0™�XdOSU	JTMPZ	z �hJNH)R:_s_€Z	O0ZaH0J�K2O0J��hK)JNu �a\rowX orO0\]^8RfH3orz%�a\rowX oyOS\r^

X[RfM�K2owQPJNH0JEQ �hJ[_€RYH0J•OqW&�go]M	‚ WEM�WYX[O0o]RfM W

�

U	o XjU�U	J�\wW �'J{\rJEQ���Xq˜sW:M�Q�W 8OX5OSU	J�W:z8RYZ	MPO1R:_-U	o K2OSRfH0^

orMg_€RYH0z•WEO0o]RfM8M	J{JEQgJEQTOSRTOeW��kJ-O0UaJ5X RfH0HSJEX[O WfX[OSorRfM W

�

U	o XjU�U	J-\wW �hJN\]JEQ���X �

lAU	J8z8R K2O-orMPO0JNHSJEK2OSorM	‚•pYW:\]Z	JEK-R:_���W:H0J�� � 0ƒWEMhQ��	� 0 ��’/M OSU	JT_€RfHSz8JNH3XNWYK2Jk˜;O0U	J8RYM	\r^

H0JNo]Mg_€RfHeX[JNz8J{MgO”R:_ orMPO0JNHSJEK2O#o K}OSUhW:O)HSJEX[JNo]pkJEQTo]z8z8J{QgowWEO0JN\]^1Z?�hRfM�OqW&�go]M	‚�O0U	J3M	JNuPO)WYX[O0o]RfM �d’/MƒOSU	J

\wWEO0O0J{H1XNWYK2Jk˜IOSU	J•W:‚YJNMPO1zTZhK4O3XjU	RkR K2J�WfX O0orRYMhK5M	R

�

orM RYHqQgJNH1OSR�WYXjU	o]JNpkJ�H0JNo]Mg_€RfHeX[JNz8JNMPOqKdorM OSU	J

W �hRkKSK2o �	\r^•QPowK2OeW:MPO-XI_€Z	OSZ	H0J � fAJEK4owQgJLK O0UaowKAz•W�.4RYH#Qgo K2OSorMhX[OSorRYMt˜go]O#owK#W:\ K2R�R:_sK4Rfz8JBpfWE\rZ	J-OSR8XqUhW:HeWfX-g

O0JNHSoC(NJ3KT�'JLX[oyx X5OeWfKT�	K �P^ƒO0UaJ1K2oa(NJ1R:_
� W o � J �r˜	OSU	J1z•WEugo]zTZ	z Qgo K2OqWEMhX[J �hJNO

�

J{JNM�W8H0J{orMg_€RYHqX[JNz�JNMgO

W:MhQ�W•K4OqW:OSJ

�

U	RkK4J �hJEK4O-WfX O0orRYM o KnW , JEX[O0JLQ �P^•O0UhWEOCHSJNorMP_€RfHqX JNz8JNMPO-X �
�”\rJEWEH0\]^k˜'OSU	J�Qgo N•X[Za\rO4^8R:_

O0U	J-OeWfKI��orMhX[HSJEWfK4JEK

�

orOSU�� �

_ orO0OSz•W:M WYK0K4Z	z8JEQ�W8xhM	orOSJ g K2OqWEO0J�JNMPpgo]H0RfMaz8JNMPOdW:MhQ OSU	JNHSJ[_€RfHSJ�WfK0K4Z	z8JEQ�W8xhM	o]O0J1MPZ	z �hJNHdR:_

�	orOeK[˜�� ˜dX[RfZ	\ Q �hJ�ZhK4JEQ�O0R�K4O0RYH0J W:\r\dO0UaJƒU	o K2O0RYH0^•orMg_€RYH0z•WEO0orRYM�M	J{JEQgJEQ�O0R�WYXjU	o]JNpkJ•z•W:uPorz�Z	z

H0J

�

W:HeQ ˜�8K4orMhX J‰RYM	\r^•WƒxhM	o]O0J•MgZaz �hJNH3R:_-\ W �hJN\wK1WEH0J�M	JNJEQgJLQ&OSR ZaM	ow~kZ	JN\]^ JNMhX[RPQPJƒWE\r\m�hRkK0K4o �	\]J

K2OeW:O0JLK��[fAZaO1O0U	o K5owKCMaRfO�O0U	J•X{WfK2J•o]M J{MgpPorHSRfM	z8J{MgOeKnO0UhWEO�W:HSJ‰MaRfO1xhM	orOSJ•K2OeW:OSJk˜AK4ZhXqU�WfK��	ZhK4U?g

QgR

�

M�JNMPpgo]H0RfMaz8JNMPOqK”W:MhQƒz�RkK2OdH0JLW:\Cg

�

RYH0\ Q‰OqWYKI�aK��B|}JEWE\Cg

�

RYH0\wQ•JNpkJNMPOqK#WEH0J5RYM	\r^�H0J �aH0RPQgZhX o �	\]JCo]M

X[RfMPO0HSorpkJEQ�K2o]O0ZhWEO0o]RfMhK ˜

�

U	JNH0JLWfK x�M	orOSJ g/K4OqWEO0J-JNMPpgo]H0RfMaz8JNMPOqKIQgR1MaRfOdXqUhW:M	‚YJ)_€H0Rfz RfMaJCo]O0JNHeW:OSorRfM�O0R

O0U	J1MaJNugO{˜tW:M�Q JNpkJ{MgOeKnWEH0J�H0J �	HSRPQgZhX[o �	\rJ

�

o]M W8‚forpkJ{M K2OqWEO0Jk˜tOSU	J�K0WEz8J1WYX[O0o]RfM

�

or\r\;H0JLK2Z	\]O)orM�OSU	J

K0WEz8J5M	J{ugOBK2OeW:O0JLK

�

o]O0U�O0U	J�KSW:z8J`�	H0R �hW �	o]\ro]O0orJLK��-’/MƒM	RYM x�M	orOSJ g/K4OqWEO0J1JNMPpgo]H0RYM	z8JNMPOqK ˜gorM�K2O0JLWfQƒR:_

K2OeW:O0JLK[˜IO0UaJNH0J•WEH0J8HSJN‚fZa\wW:HSorOSorJEK

�

K2o]O0ZhWEO0orRYMhK5O0U�W:O�W:HSJ•K2o]z8or\ W:H)OSR �	H0J{pgo]RfZhK3K2orOSZhW:OSorRYMhKCo]M�X[JNHSOqW:o]M

�

WN^aK��

’ M�M	RYM?gwxhM	orOSJ g K2OqWEO0J�JNMPpPorH0RYM	z8JNMPOqK ˜‹RYM	J�XNWEM�JNM�X[RfZ	MPO0J{H1orMPO0JNHSJEK2OSorM	‚�HSJN\wWEO0orRYMhK2UaoC�hK �hJNO

�

JNJNM

��WEMhQ�H0J{orMg_€RYHqX[JNz�JNMgO

�

OSU	J�z•WEugo]zTZ	z WYXjUaorJNpYW �a\rJƒHSJ

�

WEHqQ�z8o]‚fUPO �hJ�HSJN\wWEO0JEQ�O0R�O0U	J W:z8RYZ	MPO

�'�9� ����/�B�/ '�!IN��'
#:����#5! �+��!�#<���.��!I'�/.����F ��4�!('
��D6!�'�!(��1'"#:)+!('M����/.!M���*!()�P



8 � k ��•no]z8JNMhK4orRYMhK RE_”•no N•X Z	\rO4^ ™ h

•no]z8JNMhK4orRfM�K R:_ �”Rfz��	\rJNuPorO4^ •IugOSH0JNz8JBpfWE\rZ	JLK

™ ikJNM�K2J��Lv)X[O0o]RfM•|#J �	HSJEK2J{MgOeW:O0o]RfM _ RPXNW:\`p	K��	•no K2O0HSo �	ZaO0JEQ

8 ’/MhQgo]pgo QgZhW:\;ikJNMhK4J��EvBX[O0o]RfM8“sW:\]Z	JEK fAorMhWEH0^8paK��4�”RYMgOSorMPZ	RfZ�K

k ikJNM�K2J �•v)X O0orRYM ��W��'�	orM	‚ –dH0O0UaRf‚fRYMhW:\ ˜4_ o]M	JEWEH0\r^Zg K2J �hWEHqW �	\rJk˜
3 323

› ikJNM�K2J ��ikOeW:OSJ ��W&�?�	o]M	‚ –dM	J g€RfM	J3p	K�� ��W:MP^ g€z•W:MP^

h ikOeW:O0J��•v)X[O0o]RfM ��W&�?�	o]M	‚ –dM	J g€RfM	J3p	K�� ��W:MP^ g€z•W:MP^

Y ‘nJNuPOni OqW:OSJ3V�ZaMhX[O0o]RfM •nJNOSJNH0z8o]M	owK4O0o X}paK��hikO0RPXqUhWfK4O0o X

o � J �]˜ W K2OeW:O0J ˜hWfX[OSorRfM X �•K2OeW:OSJ ��W:MP^ g€RfM	J-paK��	z•WEMg^Zg€z•W:MP^

? mnMhQPJNH0\]^go]M	‚ �ƒRPQgJ{\ ��W:HE�kR:p ˜hV � i � v �]˜kG � • � v �r˜�3 323

H Žno K2O0RYH0^�’/Mg_€RfHSz•W:OSorRfM�‘nJ{JEQgJEQ 0(32323

�

š •nZ	HeW:OSorRfM ŽnowK4O0RYH0^ �ƒZhK2O fAJG])J �	O V‹oruPJEQ8paK��	’/Mgx�M	orOSJ

™ 0 ikOeW:O0J �Ev)X[OSorRYM �•|}J{orMg_€RYHqX[JNz�J[MPO ��W��'�	orM	‚ ��W:MP^ g€RfMaJ5paK�� ��W:MP^Zg z•WEMg^

™f™ GI\wWEM	M	orMa‚8ikO0J ��K _€RYHd|}JNo]Mg_€RfHeX[JNz8J{MgO 0(32323

�

l‹W �	\rJ 8 �r™

�

lAU	JEK4J)JN\rJ{pkJNM8QPorz8JNM�K2orRYMhKIR:_ X[Rfz��	\rJNuPorO ^1XNWEM �hJCZ�K2JEQTOSR�X[RfM�K2O0HSZhX[OsOqWfKT�	KARE_IpYWEH0orRYZhK

�go]MhQ	K”R:_ QgoON X[Z	\]O2^ �‹lAUaJCz�owQ	Qg\]JdX[Rf\]Z	z8M�‚fo]pkJEK OSU	J)MhWEz8J)R:_`O0UaJ-Qgorz�JNMhK2o]RfM�R:_ X[Rfz��	\rJNuPorO4^ �=lAU	J

H0o]‚fUPO�g€UhW:MhQ�X Rf\rZaz8M•‚forpkJLKAO0U	J3JNugOSH0JNz�J-XNWfK4JEK!W

�

U	JNMV�hR K0K2o �	\rJ"XA_€H0RYz K4orz%�a\rJEK4O#O0R�z8RkK4O)Qgo N•X Z	\rO

_€RfH-O0U�W:O1QPorz8JNM�K2orRYM �8’/O-owK-X[RYMhX[JNo]pYW �	\]J1O0UhWEO1W ��W:H0OSowX[Za\wW:H-OeWfKI� z•WN^ �hJ8J{ugOSH0JNz8J{\r^•Qgo N•X Z	\rO)o]M

RfM	J3Qgo]z8JNMhK4orRYM

�

U	or\]J �hJNorMa‚TOSH0orpPowWE\horM•RfOSU	JNHqK��

R:_3orMP_€RfH0z W:O0o]RfM�O0UaJƒH0R �hRfO�XNW:M�K4O0RYH0J �lAU	J�\wWEH0‚fJ{H8O0U	J�H0R �'RYO b K � ˜}OSU	J �hJNO0OSJNH�orO �'JLX[Rfz8JLK1W:O

WfXqU	orJ{pgo]M	‚5o]OqKAH0J

�

W:HeQ �s’ M�O0U	JLK2J)_€H0JE~kZ	JNMPOAHSJEW:\ag

�

RfHS\wQ•K2o]O0ZhWEO0orRYMhKGW/K0WN^k˜	OeW��PorM	‚�W:M�JNuaW:zVXe˜gH0J

�

W:HeQ

owK)WYXjUaorJNpYW �a\rJ

�

orOSU W•K2z•WE\r\ � ˜ �	Z	O)o K)‚fH0JLW:O0J{H

�

o]O0U W8\wWEH0‚YJNH � �8iko]z8or\ W:HS\r^k˜	HSJNorMg_€RYHqX[J{z8JNMPOAz•WN^

W:\ K2R �'J-HSJN\wWEO0JEQ8O0R�WEMg^�R:_”OSU	J-RfO0UaJNHdQgorz�JNMhK2o]RfMhK”R:_sQPoON X[Z	\rO4^�QgJLK0X[HSo �hJEQ8W �'REpkJ �

�

.

�

� " � �$��' "#(��1'�(&* � "�� �!. 2 %

"

lAU	JƒHSJEK2Z	\]O1R:_-OSU	JV�aH0JEX[JLQgorM	‚ WEMhW:\]^	K4owK1owK5OSR QgJ{z8RfMhK4O0HeW:O0J•OSUhW:O�O0U	J{H0J�W:HSJƒz•WEMg^�QPo , JNH0J{MgO

Qgorz�JNMhK2o]RfMhK”R:_sX Rfz%�	\]JNuPorO/^��	HSJEK2J{MgOsorMƒOSU	J-H0R �'RYO0o XNK}OeWfKT�	K#R:_”OSU	J)_€RfHSz ‚fo]pkJNM•orM�•”~•ZhWEO0o]RfMhK 8 �J8��

8 � Y � i Rfz8JIRE_	OSU	JEK4JAQPorz8JNM�K2orRYMhK[˜ ‚fo]pkJNM)orM3l;W �	\]J 8 �r™Y˜fWEH0J WfK'_€Rf\]\rR

�

K�� W0™&XtikJNMhK4JAWEMhQ5WYX[O0o]RfM-pkJEX[OSRfHeK

XNW:M �'J3Qgo K2OSH0o �aZ	O0JEQ1RfH#J{MhX[RPQgJEQ�\rRPXNWE\r\r^ ˜gWEMhQ W 8OX”O0U	JN^�XNWEM8UhWNpkJ �	o]MhW:HS^k˜PQgowKSX[H0JNOSJk˜kRfHdX[RYMgOSorMPZ	RfZ�K

pYW:\rZaJEK��JW k X lAU	J-z•W��?�aorM	‚5_€HSRfz K4JNMhK2JLKAO0R�WfX[OSorRfM�KAz•WN^ �hJ5RE_”WEMg^ X[Rfz%�a\rJNuPorO4^ ��W€› XdikJNMhK4JEKAz•WN^

Z	MhWEz �	o]‚fZ	RYZhK2\]^ H0J��	H0JEK4JNMPO�W K4OqW:OSJƒRYH•XNW:M �hJƒU	o]‚fU	\]^�W:z �	or‚YZ	RfZ�K�� W h X�’/M�O0U	J K2o]z%�	\rJLK2O1X{WfK2J ˜

O0U	J{H0J1z8o]‚fUPO �hJ�W ZaM	ow~kZ	J�WfX O0orRYM _€RYH-JEWfXqU K2OeW:O0J ˜ RYH-orM O0U	J1z8R K2O-X Rfz%�	\]owXNWEO0JEQ�XNWfK4Jk˜tO0U	J{H0J�W:HSJ

zTZa\rO0oa�	\rJ �hJEK2OBWfX O0orRYMhK}_€RYHnJEWYXjU K2OeW:O0J

�

U	JNHSJ1K2RYz8J3K2OeW:O0JLKnUhWNpkJ-O0U	J K0W:z�J �hJEK4O)WYX[O0o]RfMhK��!W Y X vnM

WfX[OSorRYM1orM�WCK4OqWEO0Jdz•WN^CRYH”z•WN^CMaRfOsX[Rfz��	\rJNOSJN\r^ QgJNO0J{H0z8o]M	J”O0U	J#M	J{ugO”K4OqWEO0J �JW ?�X`lAU	JdJNMgpPorHSRfM	z�JNMgO

z•WN^ �hJ-W ��WEH��kREp ˜fxhMaorO0J�g/K4OqW:OSJk˜kRfHJ�	Z�K2U?g QgR

�

M•JNMgpPorHSRfM	z�JNMgO{˜:RYH#K4Rfz8JNOSU	orMa‚5K4O0o]\r\hz8RfHSJ)QPoON X[Z	\rO �

W HOXI’/M�RfHeQgJNHAOSR3XjU	RkR K2J)OSU	J �'JLK2O#WYX[O0o]RfMt˜kM	RYM	Jk˜aK2Rfz�Jk˜fRfH W:\]\?�	H0J{pgo]RfZhK”K2J{MhK2J)o]Mg_€RfHSz•W:OSorRYM1z•WN^ �hJ

H0JE~kZ	o]H0JEQ ��W š X`lAU	Jd\rJNM	‚YO0U�R:_=O0orz�J#W:MP^��hWEH0O0o X[Z	\ W:H��	orJLX[JARE_;U	owK4O0RfHS^5o]Mg_€RfHSz•W:OSorRfM1o KIM	JNJEQgJLQ5z8or‚YUgO

�hJ x�ugJEQ W WfK#orM���W:HE�kR:pZg KTJ{MgpPorHSRfM	z8J{MgOeKUX;RfHBW:H �	orOSHqW:HSor\]^T\]RfM	‚a˜hWfK#orM8xhM	o]O0J g K2OeW:O0J3JNMPpgo]H0RfMaz8JNMPOqK��

W0™�0 X-vdM�WfX[OSorRYM orM�W�K2OeW:O0J�z•WN^ƒRfH1z WL^�M	RfO�X Rfz%�	\]JNO0J{\r^•QgJ{O0JNHSz8orM	J1OSU	J�H0JNo]Mg_€RfHeX[JNz8JNMPOdO0R �hJ

H0JEX JNorpkJEQ � WS™f™&XslAU	J �'JLK2OBWfX[OSorRfM•z8o]‚fUPOsQgJ �hJNMhQ8RfM�O0U	J3X[ZaH0H0J{MgOsH0JNo]Mg_€RfHeX[JNz8JNMPO”WE\rRfMaJk˜gRYHno]OAz•WN^

QgJ �hJNMhQ8RYM‰_€Z	OSZ	H0J-H0J{orMg_€RYHqX[JNz�JNMgOeKIWfK

�

J{\r\�W _ orOSO0z•WEMcb K � Qgorz�JNMhK2o]RfM4X �

v)KAM	RfOSJEQ8JEW:HS\ro]JNHN˜PO0U	J3X[RYz%�	\rJ{ugo]O2^3R:_`O0U	J-JNMPpPorH0RYM	z8JNMPOIo K#QgJNO0J{H0z8o]M	JEQ �g^8OSU	J-z8RkK4O#Qgo N•X Z	\rO

OqWYKI�aK OSUhW:O XNW:M �hJ8QPJEK2o]‚fM	JEQƒ_€RfH-OSU	JTJ{MgpPorHSRfM	z8J{MgO �-lAU	owK)orM O0ZaH0M orz%�	\]orJEK#W•H0JE~kZ	o]H0JEQ•z8orM	o]z•W:\



™ Y �”UhW&�	O0J{H 8 ��|#R��hRfOSowXNKd•IMgpPorHSRfM	z�JNMgOeK”W:MhQ _ JEW:HSM	orM	‚�l;WfKI�aK

QgJN‚YH0JNJ�RE_�K2R"�	U	o K2O0o XNW:OSorRYM�RYM�OSU	J �hW:HSO•R:_1OSU	J W:‚fJ{MgO•O0U�W:O^�hJNH2_€RYH0z•KTOSU	J�OqWYKI� � W/’ _ W K4orz%�a\rJ

W:‚YJNMgO3XNWEM[�hJNH2_€RYH0z O0U	J�OqWYKI� ˜‹OSU	JNM o]O b KBWƒK2o]z%�	\]J1OqWfKT� �MX•’/M ‚YJNM	JNHeW:\/˜;O0U	J�‚fHSJEW:OSJNH5OSU	J�KI�Por\r\ KnR:_

O0U	J�W:‚YJNMPO1W:\]RfM	‚�OSU	J�W �hREpkJ•Qgorz�JNMhK2o]RfMhK ˜tO0U	J�z8RfHSJ8K4ZhXNX[JLK0K _€Za\ o]O

�

or\r\ �hJ8o]M WYXjU	o]JNpPorM	‚•H0J

�

W:HeQ

orM J{MgpPorHSRfM	z8J{MgOeKnO0UhWEO�X[RfMPOqWEorM�X Rfz%�	\]JNuPorO0o]JEKdWfX[HSRkK0K1O0UaJEK2J•QPorz8JNM�K2orRYMhK���vnM�WE‚fJNMPO�XNW&�hW �	\]J8R:_

WfXqU	orJ{pgo]M	‚5HSJ

�

WEHqQ8orM�K2Z�XjU•WEMƒJNMPpPorH0RYM	z8JNMPOIz•WN^�WfXqU	orJ{pkJn‚YH0JEWEO0JNH#HSJ

�

WEHqQ	K#oy_;o]OqK#W �aor\ro]O0o]JEKAWYX[H0R K0K

O0U	J�Qgo]z8JNMhK4orRYMhK1W:HSJƒz8RYH0J•WYX[Z	O0J ��’ _-O0U	J{H0J•owK1M	R z•W:uPorz�Z	z WYXjUaorJNpYW �a\rJ•H0JNo]Mg_€RfHeX[JNz8J{MgO{˜‹O0UaJNM

X[RfMPO0o]MgZ�W:\ o]z%�	HSR:pkJ{zTJNMkO”\]JEWfQ	KAo]MhQgJ[x�M	orOSJN\r^1OSR

�

W:HeQ‰‚fHSJEW:OSJNHdWNpkJNHqWE‚fJ-H0J

�

W:HeQ �

� �
�����' �	��5����#��2/��n„+��	���#����

1

v

�

RYHqQ-K2U	RYZ	\wQ �hJsK0WEowQ3W �hRfZ	O`O0U	JsQgo K2O0o]MhX[OSorRfM �hJNO

�

J{JNM-z8RPQgJN\]orM	‚

O0U	J•JNMPpPorH0RYM	z8JNMPO1WEMhQ�X RfMPO0H0RY\r\]orM	‚ WEM�W:‚fJ{MgO

�

orOSU	orM�orO � ��W:MP^•K2^aK2OSJNz•K[˜”K4Rfz8J•RE_

�

UaowXqU

�

o]\r\

�hJ QgJEK0X H0o �hJEQ�orM�ikJEX[OSorRfM�K%h � k W:MhQ h � ›a˜nK4J �hWEHqW:OSJ�O0U	JLK2J�O

�

R WfKT�'JLX[OqK8R:_3\]JEW:HSM	orM	‚ � �ƒRPQgJ{\rorMa‚

O0U	J�JNMPpgo]H0RYM	z8JNMPO)X RfMhK4owK2OeKCRE_m�	H0JEQPowX[OSorM	‚

�

U�W:O

�

o]\r\”UhW&�?�hJNM M	JNuPO-oy_}WƒX[JNHSOqWEorM WfX[OSorRfM owK)OqW&�kJNM

W o]MhX[\rZ�QgorM	‚3OqW&�go]M	‚1M	R�WfX O0orRYM4X �”lAUaJ5QPoON X[Z	\rO4^1RE_IOSU	J-z8RPQgJN\]orM	‚3OqWfKT�•QgJ �hJNM�Q	KAZ?�hRfM Qgorz8J{MhK2o]RfMhK

™f˜=8P˜ ›a˜ YP˜ ? ˜=Hg˜sšg˜sW:MhQ�™ 0 � lAU	J�X[RYMgOSH0RY\#OqWfKT� ˜IRYM�O0U	J•RfOSU	JNH1UhWEMhQ ˜”owK-O0U	J•OqWYKI� RE_-QPJEX[owQPorM	‚

�/3':=>U3 
O> � :=FO< : D �-5�D����3lAU	J�Qgo N•X Z	\rO4^8RE_#O0UaowKnOeWfKI� QgJ �hJNMhQaK Z'�'RYM QPorz8JNM�K2orRYMhKmkg˜chP˜ YP˜;W:MhQ ™Y™��

’/O#owK#X[RYMgpkJNMaorJNMPO”O0R�K2J �hWEHqWEO0J1X RfMPO0H0RY\ _€H0RYz z8RPQgJN\]orM	‚5_€RYHdK2JNpkJ{HqW:\tHSJEWfK4RfMhK��#V‹o]HqK2O{˜go _”W�X[RfMPO0HSRf\]\rJNH

UhWfKdW!�hJNH2_€JLX[O#z8RPQgJN\ ˜korOdXNWEM�XqU	RkRkK4JCR"�	O0o]z•W:\=WfX[OSorRYMhK �P^�ZhK2o]M	‚TOSU	J-z8RPQgJN\ O0R�K2JEWEHqXqU•O0U	J3WfX O0orRYM

KI�hWYX[J

�

™ 0 H�� ��ikJLX[RfMhQ ˜ARfMhX JƒW z8RPQgJN\#RE_3W:M•JNMgpPorHSRfM	z�JNMgO3UhWfK �hJNJNM•\rJEWEH0M	JEQ ˜AorO�XNWEM �hJ�ZhK4JEQ

�g^�z•W:MP^8QPo , JNH0J{MgOdX[RYMgOSH0RY\r\rJ{HqK��slAU	o]HqQ ˜hO0U	J3X[RYMgOSH0RY\r\rJ{H#z•WN^8WYK0K2Zaz8J3WfK
�hWEH0OdR:_”o]OqKdK2OSHqW:OSJN‚f^•OSU	J

�	Z	HeQgJNM-R:_ho]z%�	HSR:pPorMa‚AO0UaJ �	HSJEQgowX O0orpkJ��hR

�

JNH;R:_hOSU	J”z8RPQgJN\ �g^-JNuZ�	\]RfH0o]M	‚J�hWEH0OqKtR:_�O0U	JsJNMgpPorHSRfM	z�JNMgO

orM

�

U	o XjU3O0U	Jsz8RPQgJN\"�'J{H2_€RfHSz•Kc�'RkRYH0\]^

�

YE›	˜�?k™Y˜fšE›h˜k™ 0 ? � �;V‹o]MhW:\]\r^k˜N\]JEW:HSM	orMa‚no]M �hRfOSU1O0U	J”z8RPQgJ{\PW:MhQ

O0U	J X[RfMPO0HSRf\r\]JNH#X{W:M•RPXNX[Z	H#o]MhQgJ �hJNM�QgJNMPO0\r^ �aZ	OdK2o]zTZ	\]OqWEM	JNRfZ�K2\r^ ˜kK2ZhXqU8OSUhW:O#o]MhX[H0J{z8JNMPOqW:\�WfQgpYW:M�X[JEK

orM•O0UaJCz�RPQgJN\tX{W:M•orMhX H0JEWYK2J-O0U	J-J"N XNWYX[^TRE_IOSU	J3X[RfMPO0HSRf\]\rJNH W:MhQ•pgo X[J g€pkJNHqKSW �

ikorMhX J�Qgo , JNHSJNMgOG�PorMhQaK RE_#\]JEW:HSM	orM	‚•z8o]‚fUPO �hJTHSJE~kZ	orHSJEQ o]M OSU	J�z8RPQgJN\]orM	‚•WEMhQ X[RYMgOSH0RY\ OeWfKT�	K ˜

X[JNHSOqW:o]Mƒ\]JEW:HSM	orM	‚ K2O0HeW:OSJN‚fo]JEK)z8or‚YUgO �hJ1z8RYH0J5Z�K2J[_€Z	\`orM�RfMaJ1O0UhWEM o]M�O0U	J1RYO0U	JNH �5’/M�z�ZhXqU‰RE_#OSU	J

H0JEK4JEW:HeXjU RfM�HSJNorMg_€RYHqX[J{z8JNMPO)\rJEWEH0M	o]M	‚	˜`K2RYz8JT_€RfHSz RE_dM	JNZ	HeW:\#M	J{O

�

RfHE��owKCZ�K2JEQ _€RfH1RYM	J8RYH �'RYO0U

OqWYKI�aK���GIWEH0O3R:_BO0U	o KCowK3QgZ	J8OSRƒOSU	J8‚fJ{M	JNHqWE\ro]O2^�RE_dM	JNO

�

RYH��aK5WEMhQ O0UaJNorH XNW��hW �	or\]orOSorJEK)R:_d\]JEW:HSM	orMa‚

WfX[HSRkKSK5K2R•z•WEMg^�R:_ O0U	J�Qgorz�JNMhK2o]RfMhKdorM l;W �	\]J�8 �r™f˜`W:MhQ��hW:HSOCRE_#o]OCo K-QgZ	J�O0R•O0U	J

�

WN^�o]M

�

U	owXqU

K2JEWEHqXqU�XNWEM �hJ�QgRYM	J1orM�MaJNZ	HqWE\IM	JNO

�

RfH��aK �g^�‚fHqWYQgorJ{MgO-QPJEK0X[J{MgO �)lAU	J1M	J{ugO-XqUhW&�	O0JNHBowK#O0U	JNHSJ[_€RfHSJ

QgJNpkRYO0JEQTOSR8W�QgJEKSX[H0oa�	O0o]RfM8RE_”M	JNZaHqW:\ag MaJNO

�

RfHE�T\]JEW:HSM	orMa‚ �

�

.�� ��(���� 2-.�' "#(��1'

’ M3O0U	JdXqUhW&�	O0JNHeK‹O0U�W:O‹_€RY\r\rR

�

˜kQPo , JNH0J{MgOtz8J{O0U	RPQ	K

�

or\r\ �hJdQgo K0X[Z�K0K2JLQC_€RfH”WYQ	QgH0JLK0K2o]M	‚-O0U	J Qgorz�JNM?g

K2o]RfMhKJ.4ZhK2O�QgJLK0X[HSo �hJEQ ��‘nRƒz�JNO0U	RPQ W o]MhX[\]ZhQgorMa‚‰OSUhW:O��aH0R��hR K2JEQ orM O0U	o K5Qgo K0K2J{H0OqWEO0o]RfM4X WfQ	QgHSJEK0K4JEK

W:\]\;Qgorz8J{MhK2o]RfMhK��'J{H2_€JEX[OS\r^ �”V	RYH)X[RYMgOSorMPZhW:\t\]JEW:HSM	orMa‚	˜	RfMaJ

�

RYZ	\wQ•\roa�kJ-W:M W:\r‚YRfHSorO0Uaz

�

UaRkK2J`�hRfO0J{M?g

O0o W:\I\]JEW:HSM	orM	‚�W �	or\]orO4^•owK-WfK �	HSRkWfQ WfKd�hRkK0K4o �	\]J8WYX[H0R K0K3W:\r\ Qgorz8J{MhK2o]RfMhK ˜ �	Z	O

�

U	o XjU XNWEM �hJN‚YorM �g^

\rJEWEH0M	o]M	‚�K2o]z%�	\rJ3OqWYKI�aK5W:M�Q K2OSJEWfQgo]\r^�orMhX[HSJEWfK4JTo]OqK-W �aor\ro]O0o]JEK���lAU	o]M?� RE_dl;W �	\]J;8 �]™�WfK5W

�

owK4U?g \]owK4O

O0UhWEO�K2U	RYZ	\wQ JNpkJ{MgOSZhW:\]\r^ �hJ�WfQ	QgHSJEK0K4JEQ �P^ W�K2orMa‚f\rJ•\]JEW:HSM	orM	‚�z8JNOSU	RPQ � ’/M�O0UaowK5QPowK0K4JNH0OeW:OSorRfM=˜A’

QgowKSX[ZhKSK5Wƒz8JNOSU	RPQ�O0UhWEO�QgRkJEK5orM�_ WfX O1QgR X[RYMgOSorMPZhW:\”\]JEW:HSM	orM	‚a˜ �	Z	O W:O1O0UaJ•X[RkK4O5RE_)\]orz8o]O0o M	‚8OSU	J

W:‚YJNMgOsorM8OSJNH0z K RE_IOSU	J-X[RYz%�	\]JNugo]O0o]JEK‹R:_;OSU	J-OqWYKI�aKAO0UhWEO#orO#X{W:M8\]JEW:HSM �”’/M%�hW:HSO0o X[Z	\wWEHN˜��sŽ)’T_t•5˜gOSU	J

W:‚YJNMgOd’

�

o]\r\tQPJEK0X[HSo �hJ �hJN‚fo]M	M	orMa‚1orM �”UhW��aO0JNHmY5o KA\rorz�orO0JLQ5O0R�\rJEWEH0M	o]M	‚ ��WEH��kREp g K�JNMPpgo]H0RfMaz8JNMPOqK��

’/z%�	H0REpkJNz�J MgOeK QPowK0X ZhK0K4JEQ‰o]M‰OSU	JC_€ZaO0Z	HSJ

�

RfHE�ƒK4JEX[OSorRfM W2ikJLX[O0o]RfM H � › X W:O0OSJNz%�	OsO0R �aH0RkWYQgJNM�O0U	JEK4J

\ro]z8orOeW:O0o]RfMhK��



�

� 
5� � ������� 
���� � � � �
 � � ��� � �

�q‘nJNZaHqW:\�‘nJNO

�

RYH�� 	}o KIW �	HSRkWfQ1O0J{H0z�X R:pkJ{H0orMa‚)Wn\ W:HS‚fJ#orMPO0J{HqQgo K0X[oa�	\ro]MhW:HS^nxhJN\ Q �;’ M1OSU	owK`XjUhW&�	O0J{H

’}o]MgOSJNMhQƒOSRƒQPJEK0X[HSo �hJ1RfMa\r^ W8\wWEH0‚fJ�JNM	RYZ	‚fU��hWEH0O1K4R•O0UhWEOCOSU	J�QgowKSK2JNHSOqW:OSorRYM XNWEM �hJ1Z	M�QgJNHqK4O0RkRPQ �

’

�

o]\r\‹x�HqK2O3Qgo K0X[Z�K0K)K4orz%�	\]JC_€JNJLQ g _€RYH

�

W:HqQ K2^aK2OSJNz•KdW:MhQ K2Rfz�J5R:_ O0U	J{orH)\]orz8o]OqW:OSorRYMhK��3lAU	JNM ’

�

o]\r\

�	H0JLK2JNMPO-WT_€J

�

>LFO<OD�� 8�	 >�� : ��5�W:\]‚fRYH0orOSU	z•K ˜

�

U	owXqU �	Z	o]\wQ�M	JNO

�

RYH��aK)WfK-O0U	J{^ƒ\rJLW:H0M �TV;orMhWE\r\r^ ˜ ’

�

o]\r\

R�, JNHdW �	H0o]J[_ QgowKSX[ZhK0K4orRYM‰RE_J3':iN�3�5;8 �TFO8�� 5;8CM	JNO

�

RfH��aK��

�

.

�

 1. ���!� 	5"#'��! …� 0 � ��"-���	'

’ M1OSU	Jm�	H0JNpPorRYZhK”XjU�W��	OSJNH”’;QgowKSX[ZhK0K4JEQ1O0U	Jdorz%�hRYH0OqWEMhX[J#o]M�W HSR��hRfOSowXNK”JNMPpgo]H0RfMaz8JNMPOtR:_t\]JEW:HSM	orMa‚

z•W��'�	orM	‚ K

�

z W��?�	o]M	‚kK5_€H0RYz K4JNMhK2JLKTO0R�K4OqWEO0JEK ˜nK4OqWEO0JEKTOSR�K2J{MhK2JEK ˜dK2OqWEO0JEK�O0R�WYX[O0o]RfMhK ˜}J{OqX��vnM

JNuaX[JN\r\]JNMPO

�

WN^ƒOSR‰J{MhX[RPQgJ�W:MhQ O0R•\rJEWEH0M�OSU	JEK2J�z•W&�?�	orMa‚kKno K

�

o]O0U W•M	JNZ	HeW:\IM	J{O

�

RfHE� �8ikOeW:MhQ	WEHqQ

_€JNJEQ gw_€RfH

�

WEHqQ‰MaJNZ	HqWE\IM	JNO

�

RfH��aKdW:H0J�X{W��hW �	\rJ3R:_sH0J �aH0JEK4JNMgOSorM	‚^W€oy_”MaRfO)\]JEW:HSM	orM	‚ZXdW:MP^�X[Rfz��	Z	OqW �	\rJ

_€Z	MhX[OSorRYM z•W&�?�	o]M	‚

�

› 0�� ��lAU	JN^ W:HSJTMaRfO5\]orz8o]O0JEQ8OSR �	o]MhW:HS^ g#RYH5JNpkJNM QPowK0X H0JNOSJ g pYWE\rZ	JEQƒo]M?�	Z	OeK)RfH

RfZ	OE�	Z	OeK[˜	RfHdO0R1\]RPXNW:\]\r^�JNMhX[RPQPJEQ%�hW:OSO0JNHSM‰HSJ �	HSJEK2JNMPOqWEO0o]RfMhK��”lAU	owKA‚YH0JEWEO0\r^�H0JEQgZ�X[JEK OSU	J3W:z8RYZ	MPOAR:_

H0JEK4JEW:HeXjU�J-, RfH0OdM	JNJLQgJEQ8O0R�WEO0OqWYXU��O0U	J3Qgo]z8JNMhK4orRfM�K R:_ QgoON X[Z	\]O2^1\]owK4O0JEQTo]M�l‹W �	\rJ+8 �]™��

lAU	JƒOeWfKI� _ WYX[JEQ �P^ M	J{Z	HqWE\nM	J{O

�

RfHE�	K5o KcOSUhW:O8RE_-\rJLW:H0MaorM	‚ K4Z?�hJNH0pPowK4JEQ z•W&�?�	o]M	‚kK

�

‚YorpkJNM•W

O0HeW:orMaorM	‚�K2J{O)R:_do]M?�	Z	O)pkJLX[O0RYHqK-W:MhQ WfKSK2RPX[o W:OSJEQ OqWEH0‚YJNO-pkJEX[O0RYHqK ˜ \]JEW:HSM W�8 	OBC5�O0UhWEO5X{W��	OSZ	H0JEK)OSU	J

Z	MhQgJ{H0\r^PorMa‚n_€Z	MhX[OSorRYMhW:\hH0J{\wW:OSorRYMhK2U	oa�5_€H0RYz�orM?�	ZaO pkJLX[O0RYHqK‹OSRCOeW:HS‚fJNOspkJEX[O0RYHqK��‹lAU�W:OAo K[˜kJEWYXjU1OeW:H0‚YJNO

pkJEX[OSRfHN˜

�

	�
L˜	owK#W5_€Z	MhX[OSorRfM=˜��˜	R:_`O0U	J-o]M?�	Z	O#pkJEX O0RfH{˜

�

��


�

�

	



��� W

�

�



X 3

lAU	J OqWfKT��R:_�OSU	J�M	JNO

�

RYH���o K OSR�\rJEWEH0M�O0U	J�_€Z	MhX[OSorRYM�� � lAU	owK•XNWEM �hJ�WYXjUaorJNpkJEQ �g^�xhMhQgo]M	‚

H0JN‚YZ	\wWEH0o]O0orJLK‹orM1OSU	Jno]M?�	Z	O �hW:OSO0JNHSMhK OSUhW:OsX[RYH0H0JLKI�hRfMhQ�O0R-H0JN‚YZ	\wWEH0o]O0orJLK‹orM1OSU	JnOeW:HS‚fJNO��hWEO0O0J{H0MhK��”lAU	J

M	JNO

�

RYH���UhWfK-W:OBorOqK-Qgo KI�hRkKSW:\sW•K2JNOBR:_J��W:HqWEz8JNOSJNHqKGW

�

JNor‚YUgOeKUX

�

U	R K2J�pYW:\rZaJEK-XNW:M �hJ�XjUhWEM	‚fJLQƒO0R

z8RPQgo _€^TOSU	Jn_€Z	MhX O0orRYM��

�

X[RYz%�	Z	OSJEQ �g^8OSU	J-M	JNO

�

RYH�� �IlAU	J`�hW:HeW:z8J{O0JNHeKAW:HSJ-O0U	JNM•z8RPQPoyxhJEQ�Z	MgOSor\

�

�

X \rRkK4JN\r^�H0JEK4JNz �a\rJEK”z�˜	WYKnz8JEWYK2Z	HSJEQ �g^•orOeKAH0JEKT�hRfMhK4JEK)O0R�O0U	J3orM?�	ZaO
�hWEO0OSJNH0MhK#R:_sOSU	J5OSHqW:o]M	orMa‚

K2JNO �AlAUaJ5M	JNO

�

RfH�� b K”OqWYKI�•owK#M	RfO�.4ZhK4OnOSR8K4O0RfHSJ5OSU	J-O0HqWEorM	o]M	‚��hW:OSO0JNHSMhK _€RYHn\ W:OSJNH#H0JNOSH0o]JNpYW:\/˜PorO#o KAO0R

\rJEWEH0M�OSU	J5_€Z	MhX[OSorRYM�� �G_ JLW:H0MaorM	‚•O0UaJdH 	 <?>�� :=FO<�W:\]\rR

�

KnO0UaJ1M	JNO

�

RYH��•O0R N 5;<�5;8"
�BM:��&5

�

U�W:O-orO)U�WfK

\rJEWEH0M	JLQCO0R-Z	M�K2JNJNM1o]M?�	Z	OeK[˜PW:M�QcOSR)or‚YM	RfHSJnM	RYowK4^5O0HeW:o]M	orM	‚ �hW:OSO0JNHSMhKJW orM'�	Z	OIpkJEX O0RfHeK

�

orOSU1orMhX RfH0HSJEX[O

OqWEH0‚fJ{OqKUX �

’ M•HSR��hRfOSowX�b KAOqWfKT�	K ˜ W5MaJNZ	HqWE\tM	JNO

�

RYH��•X RfZ	\ Q �hJ-ZhK4JEQ ˜g_€RfH#J{u	WEz%�	\rJ ˜•OSRT\]JEW:HSM8O0UaJ _€ZaMhX[O0o]RfM  

orM••”~kZhW:OSorRYM;8 �JHg˜

�

U	JNHSJ)orO

�

RYZ	\wQTOeW��kJ-WYKAorM?�aZ	OAOSU	J-X[Z	HSH0JNMPOsK2JNM�K2J-pkJEX[OSRfHsW:MhQ8UhWNpkJ-WYK#WCOeW:H0‚YJNO

O0U	J3QgJLK2orHSJEQ8WYX[O0o]RfMƒpkJLX[O0RYH �IlAUaowK

�

RYZ	\wQ �hJCJ;, JLX[O0o]pkJno]M ��WEH��kREpZg0™)JNMPpPorH0RYM	z8JNMPOqK��

fA^)M	R

�

˜:OSU	JAz�JEXjU�W:M	o XNK	R:_ K4orz%�	\]J‹_€JNJEQZg _€RYH

�

WEHqQ-M	JNZ	HeW:\kM	JNO

�

RfH��aKtW:M�Q5O0U	JNo]Ht‚fHeWfQgo]JNMgOEg/QPJEK0X[J{MgO

\rJEWEH0M	o]M	‚�W:\r‚YRfHSorO0Uaz•K#W:HSJ�~•Z	o]O0J

�

J{\r\c�PM	R

�

MV# �	ZaO)W �aH0orJ _”QgJLK0X[HSoC�	OSorRfM�orMPO0HSRPQgZhX[o]M	‚TOSJNH0z K#W:MhQ

K2OeW:MhQ	WEHqQgoa(NorMa‚TM	RYOqWEO0orRYM XNW:Mjb OdUgZ	HSO �#ltR8\]JEW:HSMƒW�z•W��?�aorM	‚5_€HSRfz WTpkJEX[OSRfH#RE_”H0JEWE\Cg€pYW:\rZaJEQ‰o]M?�	Z	OeK

O0R WCpkJEX[OSRfH”R:_;HSJEW:\ag pYWE\rZ	JEQ1RfZaO��	Z	OeK[˜	JEWYXjU�JN\]JNz8JNMPO‹o]MTOSU	JdorM?�	ZaOApkJEX[OSRfH”owK”WYK0K2o]‚fM	JLQ OSR1W-Z	M	orOmW€RfH

< 5�	Z8�FO<4X;orM8OSU	J�:=<&@�	 ��B 
OKO5;8 RE_;O0U	JdM	JNO

�

RfH�� �”•”WfXqUTJ{\rJNz8J{MgO;R:_;OSU	JnRYZ	O��aZ	O#pkJEX[OSRfHIo KAWfKSK2o]‚fM	JEQ�O0R



™2H �”UhW��aO0JNH k �•‘nJNZ	HeW:\ag/‘nJ{O

�

RfHE�%_ JEWEH0M	o]M	‚

W5Z	M	o]Ono]M‰OSU	J�F 	 �M@�	 � B 
OKO5;85R:_`O0U	J-M	JNO

�

RfH�� �”l ^Z�	o XNW:\]\r^�O0U	JNHSJ-owKARfMaJCRYO0U	J{Hn\ WL^kJ{HAR:_`Z	M	o]OqKdXNW:\]\rJEQ

O0U	J%3':�� � 5U< B 
OKO5;8q˜ OSU	RfZa‚fU O0U	JNHSJ1z•WN^ �hJ8WEMg^�MgZaz �hJNH#RE_#U	o Q	QgJNM�\ WL^kJ{HqKGW orM�X[\rZhQPorM	‚�(NJNHSR Xq˜=W:MhQ

JEWfXqU8z•WN^1UhWNpkJ3W:MP^�MgZ	z �hJNH”R:_”ZaM	orOeK��”’/M8O0UaJCO4^Z�	owX{W:\tK4orM	‚Y\rJ)UaowQ	QgJ{M8\wWN^kJNH K0X[JNM�W:H0o]R	˜	JEWYXjU�orM?�	ZaO

Z	M	o]O)owK-X[RYM	M	JEX[OSJEQ�O0R�W:\]\IO0U	J�U	o Q	QgJNM Z	M	o]OqK)pgo W�� 5;:iN&3�I5���X[RfMaM	JEX[OSorRfM�K[˜

�

U	JNHSJ1O0U	J

�

JNo]‚fUPOqK-W:HSJ

WfQ�.4Z�K2O0JLQ �g^1OSU	Jd\rJEWEH0M	o]M	‚3W:\r‚YRfHSorO0Uaz �I•”WfXqU�U	owQ	QPJNMTZaM	orO”owK”orM�O0Z	HSM8X RfM	M	JLX[O0JEQ1O0R W:\]\'OSU	JdRfZ	OE�	Z	O

Z	M	o]OqKApPowW1W�Qgo , JNHSJNMgO K2JNO#RE_sX[RYM	M	JEX[OSorRYMhK��”lAU	J-pYW:\]Z	JEKARE_”O0U	J-U	o Q	QgJNM•Z	MaorOqK#WEH0J3X[RYz%�	Z	OSJEQ8WfK

�

��� �  �� W�����0

�

�

�

�

�

�

�

X&% W k�3]™�X

�

U	JNHSJ��

�

o K}OSU	J
	

"��

U	o Q	QgJNM•Z	MaorON˜�

�

owK#W1H0JLW:\Cg€pYW:\]Z	JEQ �aowWfK#Z	M	o]O#O0UhWEO)K4JNH0pkJLK#WfKdWTO0U	HSJEK2UaRf\wQ ˜��

�

owK)O0UaJ��

"��

orM?�	ZaOCZaM	orO{˜

�

�

�

owK-O0U	J � 5;:iN&3�5R:_dOSU	J•X[RYM	M	JEX[OSorRYM _€HSRfz Z	M	orO���O0R�Z	M	o]O�	0˜;W:M�Q  

�

o K

W:M 
O> � : � 
 � :=FO<�RfH � 8"
O< D=H&5U83_€ZaMhX[O0o]RfM W ZhK4ZhW:\]\r^•W8K4or‚Yz8Rfo Q‰K4ZhXqU�WfK � 
O< 3�RfHdO0UaJ5\rRY‚fo K2O0o Xn_€Z	MhX[OSorRfM=˜

�

U	owXqU�WEH0J•z8RfMaRfO0RYM	owX{W:\r\]^ o]MhX[HSJEWfK4orM	‚ WEMhQ UhWNpkJ‰Uaor‚fU•WEMhQ \]R

�

WfK4^gz��	O0RYO0JEK

�

orO0U•K4\rR��hJ^(NJNHSR X �

lAU	J-RfZ	OE�	Z	OeKnWEH0J3X[Rfz��	Z	O0JLQTorM�W1M	JEW:HS\r^8o QgJNMPO0o XNW:\

�

WN^

�

�

�

�! 

�

W��

�

0

�

�

�

�

�

�

�

X&% W k�3J8 X

�

U	JNHSJ

�

�

owKnOSU	J�	

"��

RYZ	O��	ZaOCZaM	orO �S_ JLW:H0MaorM	‚�owK)QgRYM	J �g^ X[RYz%�hWEH0orMa‚8O0U	J1RYZ	O��aZ	O5pYW:\]Z	JEK)O0R•OSU	J

pYW:\rZaJEKnO0UaJN^�K4U	RfZ	\ Q U�WLpkJ �hJNJ{M W O0UaJ ��
O8 N 5��=DLXq˜;W:MhQ�ZhK4orM	‚•‚fHeWfQgo]JNMPO-QgJEKSX[JNMPO)O0R•H0JLQgZhX[J3O0U	J�K2Z	z

K0~kZhW:HSJEQ•Qgo , JNHSJNMhX[J ˜ �

�

���

™

8

�




�

�

W 	
�

)

�

�
X

�

%

�

U	JNHSJ 	

�

owK)OSU	J�	

"��

OqWEH0‚YJNO-pfWE\rZ	J�W:M�Q���owK-W:M o]MhQgJNu�R:_ orM?�	ZaO�gdW:M�Q OqWEH0‚fJ{O�g �hW:OSO0JNHSM[�hW:o]HqK)O0U�W:O

W:HSJ)ZhK2JLQ�_€RYHAOSHqW:o]M	orMa‚ �”lAU	J

�

JNor‚YUgOeKAWEH0J-O0U	J �hW:HeW:z8JNOSJNHqKIOSUhW:OdXNWEM �hJ-z8RPQgoyx�JEQ �P^�O0U	J)\]JEW:HSM	orMa‚

W:\]‚fRfHSorOSU	z O0R�H0JLQgZhX[J)OSU	J-O0RYOqW:\tJ{H0H0RYHn‚YJNM	JNHeW:OSJEQ8R:pkJ{H#W:\]\tO0U	JG�hWEO0OSJNH0MhK��

f#WfXL� g �	H0R"�hW:‚ W:OSorRfM=˜)W ‚fHeWfQgo]JNMgO QgJEK0X JNMgO�W:\]‚fRYH0orOSU	z�˜dX[RYz%�	Z	OSJEKcOSU	J X[RYMgOSH0o �aZ	O0o]RfM�R:_3JNpkJ{H0^

�

JNo]‚fUPOAOSRTOSU	J)O0RYOqWE\‹JNHSH0RYH

�����

�

����� �

� !#"

!%$'& (

�”lAU	J

�

JNor‚YUgOsowK#XqUhW:M	‚YJEQ‰o]M8O0UaJ5QPorH0JLX[O0o]RfM8R"�?�hRkK2o]O0J3O0R

O0UhWEOsX[RfMPO0HSo �	Z	OSorRYM

�)�

�

�+*

�

�

�

)�,

�-�

�

�

˜

�

U	J{H0J�,h˜•OSU	J`BC5�
O8-<':=<�N%8�
 �I5Y˜fowKIZhK4ZhW:\]\r^�W-K2z W:\r\P_€HqWfX O0orRYM

O0UhWEO��kJNJ �hK‹OSU	J

�

J{or‚fUPO”XqUhW:Ma‚fJ#_€H0Rfz �hJNo]M	‚-O0RkR3\wW:HS‚fJ �”bdHqWfQPorJNMPO”QgJEKSX[JNMPOIowK”Wd�PorMhQ5RE_;X[RYMhK2OSHqW:o]MgOEg

K0WEO0owK/_ WfX[OSorRYM�O0JEXqU	M	o ~•Z	J

�

‚forpkJ{MƒRfMaJ�K2JNOdR:_sorM'�	Z	OqKdW:M�Q�W:M	RYO0U	JNH K2JNO)RE_”RfZaO��	Z	OeK[˜tO0UaJ

�

J{or‚fUPOqKdW:HSJ

X[RfM�K2O0HeW:o]M	JEQ�K4ZhXqU�O0U�W:O�O0U	JN^�‚YJNM	JNHeW:O0J•OSU	J�W&�?�	H0R"�	H0o W:OSJ�RfZ	OE�	Z	OT_€RYHTJEWYXjU�o]M?�	Z	O ��ltJEWYXjU	o]M	‚ W

H0R �'RYOnOSU	J3X[RfHSH0JEX O#WfX O0orRYM•‚forpkJ{MƒW!��W:H0OSowX[Za\wW:HdK4JNMhK4JCpkJLX[O0RYHdW RYHdW:MP^8R:_ O0U	J-RfOSU	JNH#z•W&�?�	o]M	‚5OeWfKI�aK

QgJEKSX[H0o �'JLQTW �'REpkJ�X`owKsK2orz��	\r^ WCz•WEO0O0J{H RE_��	H0JLK2JNMPO0o]M	‚-orM?�	ZaO �hWEO0O0J{H0MhKsW:MhQ8OqWEH0‚YJNO �hWEO0OSJNH0MhKAOSR5OSU	J

M	JNO

�

RYH��-O0o]z8JsW:MhQ5OSorz8JsWE‚kW:o]MTZaMgOSor\k‚fHeWfQgo]JNMPO”QgJEKSX[JNMPO xhM�Q	K

�

J{or‚fUPOqK;O0UhWEO”K0WEO0owK/_€^5OSU	J#X[RYMhK2OSHqWEorMPOqK

R:_`O0U	J3Q	WEOqW �

’nK4OqW:OSJEQ�W �hREpkJ1O0U�W:O)M	J{Z	HqWE\IM	JNO

�

RYH��aK)XNWEM�orM �	HSorMhX[oa�	\rJ-HSJ �	H0JLK2JNMPO)WEMg^•_€Z	MhX[OSorRYM�O0UhWEO)z•W���K

orM?�aZ	OqKnOSR•RfZ	OE�	Z	OqK �tU	R

�

JNpkJNH{˜ O0UaowK)W&�?�	\ro]JEKnRYM	\r^�O0R8M	J{O

�

RfHE�	K

�

o]O0U�U	o Q	QgJNM�ZaM	orOeK[˜;W:MhQ W:M WEH �	oag

O0HeW:H0o]\r^8\ W:HS‚fJ5MPZ	z �hJNHARE_”O0U	J{z WEOnOSUhW:O �dV�ZaH0O0UaJNH0z8RYH0Jk˜PO0U	J-U	o Q	QgJNM�Z	M	o]OqK#zTZhK4OAUhWNpkJ3M	RfM?g€\ro]M	JEWEH

WfX[OSorpYW:OSorRYM _€ZaMhX[O0o]RfMhKdW •”~•ZhWEO0o]RfM k �]™�X-�	RYO0U	J{H

�

owK4J-O0U	J-JNMPO0o]H0JdM	JNO

�

RYH��8o K M	R�z8RfHSJd�hR

�

JNH4_€Z	\ OSUhW:M

W5M	JNO

�

RYH��

�

o]O0U•M	R�U	owQaQgJNM•Z	M	o]OqK[˜hWEMhQ8M	JNO

�

RYH��aK

�

orOSU‰MaRTU	o Q	QgJNM•Z	MaorOqKAU�WLpkJ-\]orz8o]O0JEQ5HSJ �	H0JLK2JNM?g

OqWEO0orRYMhW:\ W �	o]\ro]O2^ W o � J �]˜ OSU	JN^ XNWEM RfMa\r^ z•W��kJ1\]orM	JEWEH0\]^�K2J��hW:HeW �	\]J•X[\wWYK0K4oyx XNWEO0o]RfMhKLX ��‘nJNpkJNHSO0U	JN\]JEK0K ˜

K2o]M	‚f\]J g \ WN^kJNHIK4^	K4O0JNz KIQgR-UhWNpkJ#RfM	JBWfQPpfWEMgOeW:‚YJ)REpkJNHIM	JNO

�

RfH��aK

�

orOSUTU	o Q	QgJNM1ZaM	orOeK

�

o _tOSU	JJ�hW:OSO0JNHSMhK

O0UhWEO5o]O5z�ZhK2O-\rJLW:H0M 
O8U5�\ro]M	JEWEH0\r^ K2J ��W:HqW �	\rJ ˜IO0U	J8MaJNO

�

RfHE� XNW:M \rJEWEH0M OSU	JNz pkJNH0^ ~kZ	owXL�P\r^•ZhK2o]M	‚



k �J8 ���”RYMhK2OSH0ZhX[OSorpkJ-‘dJNO

�

RfHE�	K ™Nš

‚fHeWfQgo]JNMgO QgJEKSX[JNMPOCo]M O0UaJ _€RYH0z R:_BO0U	J QgJN\rOeW‰HSZ	\rJ

�

™Y™2H��/˜IRYHN˜IJNpkJ{M z8RYH0J�~•ZaowXL�g\]^�ZhK2o]M	‚�K4JEX[RfM�Q g

QgJNHSorpYW:OSorpkJdorMg_€RYH0z•WEO0orRYM W J � ‚ �]˜ �”RYM�.4Z	‚kWEO0J8bdHqWYQgorJ{MgO

�

?&?k˜��L™ 0 � Y�� ˜��nZaowXL� �	HSR��

�

8"Y�� X �

–nM�O0U	J3RfOSU	JNHdUhW:MhQ ˜ z8RfHSJd�hR

�

JNH4_€Z	\IWYX[O0o]pYW:O0o]RfM•_€Z	MhX[OSorRfM�KnXNWEM�orMhX H0JEWYK2J-O0U	J W �	o]\ro]O0orJLKAR:_”OSU	J

M	JNO

�

RYH�� ˜'J{pkJNM�orM�OSU	J�W �hK4JNMhX[J1RE_sU	owQ	QPJNM�Z	M	o]OqK�� v)K)W:M JNuPO0HSJNz8J-XNWYK2Jk˜;WEM WYX[O0o]pfWEO0o]RfMƒ_€Z	MhX O0orRYM

X[RfZa\wQ �'J 
O<?K�l Z	HSorM	‚�X[RYz%�	Z	OeW �	\]J5_€Z	MhX[OSorRYM �•’ _#O0UaJ8orM?�aZ	O-O0RƒOSU	J1_€Z	MhX[OSorRfM owK-orM W _€RYH0z O0U�W:O

W:\]\rR

�

K)owQgJNMPO0o x XNWEO0orRYM RE_#OSU	J8orM�QgorpPowQgZ�W:\Io]M?�	Z	O-pYW:\]Z	JEK[˜��1WƒK4orM	‚Y\rJ�M	RPQgJ•XNWEM O0UaJNRfHSJNO0o XNW:\]\r^ƒz W��kJ

W:MP^•X[\ WfK0K4oyx X{W:O0o]RfM �

_ JEK0KAJNuPO0HSJNz8JBXNWfK4JEK#W:HSJ�3':iN�3�5;8 �TFO8 � 5;8)M	JNZaH0RfM�K W W:\wK4R�XNW:\]\rJEQ�K2or‚Yz•W�g �	o Z	M	orOeK

�

H H�� Xe˜

�

U	o XjU•ZhK4J

zTZa\rO0oa�	\ro]XNWEO0o]pfJ-X[RYM	M	JEX O0orRYMhK7# OSU	J5o]M?�	Z	OBowK)W8K4Z	z REpkJNHm�	HSRPQgZhX[OeK RE_ W‰K4orM	‚Y\rJ

�

JNo]‚fUPO)WEMhQ WEMg^

MgZaz �hJNH#RE_Ao]M?�	Z	OBZ	M	orOeK��-lAU	o KnowKdJNu �a\wW:o]M	JEQ•orMƒz�RfH0J QgJNOeW:or\;orM i JEX[O0o]RfM k �ik �-V	RfH-M	R

�

orOBK2U	RYZ	\wQ

RfM	\]^ �hJG�'RYorMPO0JEQ8RYZ	O#O0UhWEO#JNpkJNM8ZaM	orOeK

�

orO0U�W�K2o]z%�	\rJ ˜kK2o]‚fz8RYowQ8WYX[O0o]pfWEO0o]RfM8_€Z	MhX[OSorRYMƒX{W:M �hJCpkJ{H0^

�hR

�

JNH2_€Za\toy_;O0UaJCo]M?�	Z	OdowK#K4Z�N X[orJNMPO0\]^�K2R"�	U	owK4O0o XNW:OSJEQ

�

Z	M	o]OqK

�

orOSU‰Uaor‚fUaJNH�g€RfHeQgJNH#orM'�	Z	OqK#R:_`RfHeQgJNH6K

W

�

U	J{H0J#O0UaJ)K4Z	z X[RfMPOqWEorMhK��	HSRPQgZhX[OeK RE_ K3orM?�	ZaOqKUXe˜PXNW:M•K4Rf\]pkJJ�	H0R �	\rJNz K RE_;RfHqQPJNH.K �Iv �	H0R �	\rJ{z�R:_

RfHeQgJNH(K3owKIRfMaJ#H0JE~kZ	orHSorM	‚ W �hRkRY\rJEWEM•X[Rfz��	Z	OqWEO0o]RfM1R:_ K5pYWEH0owW �	\rJLK

�

Y 8�� � WI�”\ WfK0K4oyx X{W:O0o]RfM�R:_=\rorMaJEW:HS\r^

K2J ��W:HqW �	\rJ ˜ �	o]MhW:HS^�orM?�	ZaOS�hWEO0OSJNH0MhK1owK1W �	HSR��	\]JNz R:_-RYHqQgJNH1RYM	J �MX lAU	owK1owK1orz��'RYH0OeW:MPO �'JLXNW:ZhK4J

l J{z%�hRfHqWE\tltHqWEMhK2o]O0orRYM�ŽnorJNHeW:HeXjU	o]JEK W€O0R �hJ-orMPO0H0RPQPZhX[JEQTo]MƒikJEX O0orRYM Y �98OX”X[RYMgOeW:o]M‰MaR1U	owQ	QPJNM8Z	M	o]OqK ˜

�	Z	OdQgR�UhWNpkJ)U	o]‚fU	J{H�g€RfHqQPJNHnZaM	orOeK��

�

.

�

��(���' %��,.�� %," 	 � � � % � (	� � '

v QgoM, JNH0JNMPO-\ro]z8orOeW:O0o]RfM�R:_dM	JNZaHqW:\sM	JNO

�

RYH��aK)owKCOSU	JNo]H x�ugJEQ W:HeXjUaorO0JLX[O0Z	HSJ � ��WEMg^ W:\]‚fRYH0orOSU	z•K

UhWNpkJ �hJNJNM��	HSR��hRkK4JEQ O0U�W:ON˜t\]oC�kJ5OSU	J1z8JNOSU	RPQ	KnOSR �'J�orMPO0HSRPQgZhX[JLQƒorM[�”UhW&�	O0JNH`YP˜‹WYQ	Q�M	J

�

ZaM	orOeK

QgZ	HSorM	‚1\]JEW:HSM	orM	‚ �”’/M8‚fJNMaJNHqWE\/˜	O0UaJN^8WEH0J-M	RYOno]MgOSJNMhQgJEQ�O0R�WfQaQgH0JEKSKnX RfMPO0orMPZhWE\Cg€\rJEWEH0M	o]M	‚5o K0K2ZaJEK[˜ �	ZaO

HqWEO0U	JNH`O0R1WYQ	QgHSJEK0KIowKSK2Z	JLK RE_;X[RYz%�	\]JNO0JNMaJEK0K ˜NJ"N•X orJNMhX ^k˜fWEMhQ1‚fJNM	J{HqW:\]oC(EWEO0o]RfM �`’ _=Wd�	HSR��	\]JNz�o K ‚YorpkJNM

O0R�W8KI�hJEX oyx X)z�Z	\rOSoCg€\wWN^kJNH”M	JNO

�

RYH�� ˜	O0U	J3M	JNO

�

RYH��•z•WN^ �'J1OSRkR•K2z W:\r\ O0R•K4Rf\]pkJCOSU	J!�aH0R��a\rJNz�W o � J �]˜

O0R-\rJLW:H0M�O0UaJnz•W&�?�	o]M	‚)_€H0Rfz�o]M?�	Z	OeKIO0R5RYZ	O��aZ	OqKLXq˜gOSUgZ�K HSJE~kZ	orHSorM	‚)z�RfH0J#ZaM	orOeK �hJ[_€RYH0JdO0U	JdM	JNO

�

RfH��

XNW:M�z•W��•OSU	J5JNMPO0o]H0J)OSHqWEorM	o]M	‚8K4JNOn>LF �
@�BC5��T5LBMK �C–dMƒOSU	J-RfOSU	JNHdUhW:MhQ ˜ \wWEH0‚fJ3M	JNO

�

RYH��aK#W:HSJ^>�
-@�
 �-BC5

R:_ \rJLW:H0MaorM	‚-K4orz%�a\rJ”z•W��'�	orM	‚ K �	Z	O W:H0J#o]M	J"N X[orJ{MgO{˜EW:MhQ1O0U	J{orH;JNu	X JEK0Kc�hW:HeW:z8J{O0JNHeK‹ZhK2Z�W:\r\]^-H0JEK4Z	\rOIo]M

�hRkRfH#‚fJ{M	JNHqWE\roa(EW:OSorRfM �I’/M8O0UaJEK2JBXNWfK4JEKAW1K4z•W:\]\	M	JNO

�

RfH��

�

RfZ	\ Q �hJ)z8RYH0JdW��'�	H0R"�	H0o W:O0J �AltR1WYQ	QgH0JLK0K

O0U	JLK2J)o K0K2ZaJEK[˜Pz•W:MP^ >LFO< D�� 8 	Z> � : ��5-M	JNZ	HeW:\ MaJNO

�

RfHE�	KAU�WLpkJ �hJNJNM�QgJNpPowK4JEQTOSUhW:O#o]MhX[H0JLWfK2JdO0UaJ5K4oC(NJdR:_

O0U	J-M	J{O

�

RfHE�8QgZaH0orMa‚TOSU	J3X[RfZ	HeK2J-R:_ \rJEWEH0M	o]M	‚ �”’

�

or\]\tz8JNMPO0o]RfM�W _€J

�

�

–nMaJ‰RE_)OSU	JTxhHeK2O�M	JNO

�

RYH��Zg z�RPQgoy_€^PorM	‚�K4^	K4O0JNz•K ˜‹OSU	J�m
�hK2OeW:HSO�W:\r‚YRfHSorO0Uaz�˜

�

WYK!�	H0R"�'R K2JEQ �g^

V	H0JEWEM

�

kg™ �

�

U	R•K2Za‚f‚fJLK2O0JLQ�WYQ	QgorMa‚ MaJ

�

U	owQ	QPJNM�Z	M	o]OqK8QgZaH0orMa‚ OSU	J X[RYZ	HqK4J�R:_1\]JEW:HSM	orMa‚ ��lAU	J

M	JNO

�

RYH�� �hJN‚fo]MhK#WfK#W1K4orM	‚Y\rJG�hJNHqX[J��	O0HSRfM8OSUhW:OBW:OSO0JNz%�aOqKIO0R1\]JEW:HSM‰OSU	J-X[RYz%�	\]JNO0Jdz•W��'�	orM	‚a˜

�

U	owXqU

zTZ�K2O �hJ3W �	orMhWEH0^•X \wWfKSK2o x XNW:OSorRYM �”•IpkJNMgOSZhW:\]\r^k˜kOSU	J-\rJEWEH0M	o]M	‚1H0Z	\]J�W OSU	J����hRPXL�kJNOdW:\]‚fRfHSorOSU	z�	

�

k 8�� X

�

or\]\ xhM�QƒO0U	J �hJEK4OCz W��?�	o]M	‚�H0J �	HSJEK2J{MgOeW �	\]J �P^�W8K4orM	‚Y\rJ��hJNHqX J �	O0HSRfM �3v#OnOSUhW:Od�hRYorMPOCOSU	JNHSJ5z•WN^

�+<�&���� �"��B�� #<23!G#5�6�?!-25O0�1�*����D6�?���?D����3�"�6/:���?DGE!(��D6&5�����*B+�*& �*&+�1���*&�!@��B�/ ���

���

B+�1�*���6�����?P��-���+#���P����(���92+!

�*!()+�1'"�1�*!$# ���5�*�9��&�!<��'���D6���+���C�"�6/:)+����!(�5����P ����'-!��+�1/:)���!67��SF���&�!:���?)�B��@46�1��B�!(���1'*!.2����+��'�O57��*&�!(� C!I��D�&5���@����*&

46����B?!(���
	�0U�&�!I'�!��0���M��&�!����+#5! � �1FC�*&�!@���?)�B���B������
3M�������D�!(��!('"�1��!.�:�*B�/���

�

	

�

	��
	

P �5���+�"!�!��6�*&

�

	.46����B�!-������

�"�1�6! !��+�6�"�*��O%�6��!-2?����73��&�!@46�1��B�!-��F

�

	:�(�1�923!@'�!(�*'���!(46!�# �1����&�!��+�5�6'M�1FC�*&�!@��B�/ #5��45� #5!$#<25O���	@/:� # B�������73�KP !�P

�

	��

�+�5�6'60

�

�

	

�

	���	

���

3E/.��#��?P

������!('*�+�1�*��46!(��O576�*&�!����������6�@�1FJ��� =
���"����46�1�*���6� FUB��+�"�*���6�.�1)?)�����!�#@���-�*&�!��*B�/ �1F���&?!�E!(��D6&5��!$#@����)?B���LG�I�1�.�*��/.)���O

23!�'�!()�� ���"!$#<25O0���5O@FUB��+�"�*���6�<�1F��9)+��'
��/.!(�*!('���75�&�!('�!��9������&?! �5B�/�23!('E�1FH����)�B��*�������*�G�*&�!���!(B�'*�6��P



8�0 �”UhW��aO0JNH k �•‘nJNZ	HeW:\ag/‘nJ{O

�

RfHE�%_ JEWEH0M	o]M	‚

H0JNz W:orM K2Rfz�J)z8owKSX[\wWYK0K4oyxhJEQ��hW:OSO0JNHSMhK��slAU	JEK4J!�hWEO0O0J{H0MhKdW:HSJ �aH0R��kJ{M‰o]MgOSRTO

�

R1‚fH0RYZ?�hK ˜'OSU	RkK4J5O0U�W:O

�

JNHSJ�X[\wWYK0K2o xhJEQ orM�X[RfHSH0JEX[OS\r^ �g^ O0U	J^@�
O8U5;<�!�hJNHqX[J��	O0HSRfM�WYK �SRfM 	 W �hJN\rRYM	‚fo]M	‚ O0R O0U	J XNW:OSJN‚fRYH0^�X

RfH �0R&, 	 W€M	RfO �hJN\]RfM	‚YorM	‚�O0R�OSU	J X{W:O0J{‚fRfHS^ X � lAU	JEK2J�‚YH0RYZ?�hKƒWEH0J XNW:\]\rJEQ�OSU	J

�

H0RYM	‚f\]^ g€RfM W:MhQ

�

H0RYM	‚f\]^ g€R�, ‚fH0RYZ?�hK�� l

�

R�MaJ

�

�hJNHqX[J��	O0HSRfMhK1WEH0J8OSU	JNM�X[HSJEW:OSJEQ ˜;RfM	J•O0R�\]JEW:HSM O0UaJ

�

H0RYM	‚f\]^ g€RfM

‚fHSRfZ?�t˜”WEMhQ RYM	J8O0R�\rJEWEH0M O0U	J

�

H0RYM	‚f\]^ g€R�, ‚fHSRfZ?� � ikO0HSRfM	‚ X[RfM	MaJEX[O0o]RfM

�

JNo]‚fUPOqK-W:HSJ8O0UaJNM �aZ	or\]O

_€H0RYz OSU	JEK4J � 
 	�N�3�T5;81Z	M	orOeKnO0R�O0U	J`�hW:HSJNMgOBO0R8REpkJNHSH0owQPJCOSU	J��hWEH0JNMPO b K}z8o K0X[\ WfKSK2oyx'XNW:OSorRfM•RYM�O0U	JEK4J

�hW:OSO0JNHSMhK��•lAU	J�M	JNO

�

RYH�� b K!�hJNH2_€RYH0z•WEMhX[J

�

o]\r\dWE\

�

WN^aK5orz%�aH0REpkJ

�

UaJNM	JNpkJNH3M	J

�

QaW:Z	‚YUgOSJNHTZaM	orOeK

W:HSJ5WYQ	QgJEQ ˜hK2orM�X[J-O0U	J3Q	WEZ	‚fUPO0JNHeKnX{W:M 
�B � 
OK D-o]z%�	H0REpkJdO0U	J-RYZ	O��	ZaOnRE_”O0U	JG�hWEH0JNMPOGW o � J �]˜gOSU	JN^•XNWEM

K2o]z%�	\r^•z8J{z8RfHSoC(NJ3WƒK4orM	‚Y\rJ��hW:OSO0JNHSM _€H0RYz OSU	JNo]H)O0HeW:orMaorM	‚ K2JNOeK5W:M�Q or‚YM	RfHSJ•W:\]\ RYO0U	J{HqK[˜;H0JEQPZhX[orMa‚

O0U	JG�hWEH0JNMPO b K z8o K0X[\ WfKSK2oyx'XNW:OSorRfM�K �P^TO

�

R!# RYM	JC_€RYH#JEWfXqU•Q	WEZ	‚fUPO0J{H-X �s•IpkJNMPO0ZhWE\r\r^1OSU	J-MgZaz �hJNH”R:_

X[\wWYK0K4oyx XNWEO0o]RfM�JNHSH0RfHeK

�

or\r\ �'J �	HSRfZ	‚YUgO-O0R^(NJ{H0R	˜tHSJEK2Z	\]O0o]M	‚8orM X Rfz%�	\]JNO0J3\rJEWEH0M	o]M	‚8RE_#O0UaJTOSHqW:o]M	orMa‚

K2JNO �

b)v _ Ww_€RfH � bdH0R

�

WEMhQ _ JLW:H0M 	

�

8�� X#owKdW•Qgo , JNHSJNMgOBX[RYMhK2OSH0ZhX[OSorpkJ3O0JEXqU	M	o ~•Z	J �)lAU	o Knz8JNOSU	RPQ‰o K

K2o]z8or\ W:HdO0R�vB|Il

�

k&H��”orM O0UhWEO5o]O5X H0JEWEO0JEK)JEWYXjU M	J

�

U	o Q	QgJNM M	RPQgJ�O0Rƒz W:OqXqU WƒKT�hJEX[oyx'XcOSHqW:o]M	orMa‚

�hW:OSO0JNHSM � +�UaJNM•W ��W:O0OSJNH0M�owKI‚YorpkJNM�O0R-O0UaJ-K2^aK2OSJNz�˜EJEWfXqUTUaowQ	QgJ{MTZ	MaorO”owK”WfX O0orpYWEO0JEQ1orM��	H0R"�hRfH0OSorRYM

O0R�orOeK)•IZhX[\ro QgJEWEMƒQPowK2OeW:MhX J5_€H0Rfz OSU	J!�hWEO0OSJNH0M�OSUhW:OdorO

�

WYK)X[H0JLW:O0JLQ‰O0R�z•W:OeXjU � lAU	J1z8RkK4O#U	or‚YU	\r^

WfX[OSorpYW:OSJEQ8Z	M	o]O �

�

orM�K 	�W:MhQ�WfX[OSorpYW:OSJEK}OSU	J-RfZ	OE�	Z	OdZ	M	o]OqK#O0R

�

U	o XjU•orO#U�WfK#M	RfM?g (NJNHSR8X RfM	M	JLX[O0o]RfMhK��

+�U	JNM W:M o]M?�	Z	OG�hWEO0OSJNH0M WfX[OSorpYW:OSJEK-W:M RYZ	O��aZ	O5Z	MaorO-O0UhWEO-owK)M	RfO3orM O0U	J�OqWEH0‚YJNOG�hW:OSO0JNHSMt˜IW•M	J

�

Z	M	o]Ono KnO0U	J{M X[H0JEWEO0JEQ•O0R8z W:OqXqU•O0UhWEOG�hW:OSO0JNHSM �-lAU	J1RfZaO��	Z	O X[RfM	MaJEX[O0o]RfMhKdR:_ WTM	J

�

Z	MaorO-WEH0J�K2J{O

O0R�™&3i0)_€RfHdWE\r\hRfZ	OE�	Z	O#Z	MaorOqK”O0UhWEO#WEH0J �SRfM 	5o]M8O0U	J X[Z	H0HSJNMPO OeW:HS‚fJNO �hW:OSO0JNHSMt˜	WEMhQ•W:H0J K2JNOsO0R�0�3i0)_€RfH

W:\]\IRfZ	OE�	Z	O-Z	M	o]OqKnOSUhW:O3WEH0J �0R�, 	‰o]M�O0U	J�X Z	H0HSJNMgOBOqW:HS‚fJNOG�hWEO0OSJNH0M ��b)v _�W:\ K2R�W:\]\rR

�

K)X[RYM	M	JEX O0orRYM

�

JNo]‚fUPOqKnOSR �'J�z8RPQgoyx�JEQ‰o]M W8z•WEM	M	JNH-K4orz8o]\wWEHnOSR‰OSUhW:O3R:_ HqWfQPowW:\ag ��WfK2o KIgw_€Z	MhX[OSorRYM M	JNO

�

RYH��aK

�

Y"k�� �

+�U	JNM�Wd�hWEO0O0J{H0M�WfX[OSorpYW:OSJEK‹O0UaJ#RfZ	OE�	Z	O”Z	M	o]OqK”X[RfHSH0JEX O0\r^ ˜:OSU	J#U	owQaQgJNM1Z	M	o]OIO0U�W:O �

�

RfM 	-owK‹z8RPQPoyxhJEQ

K2R3O0UhWEO#orO

�

or\]\ �hJEX Rfz8JdJNpkJNM1z8RYH0JBK2OSH0RfMa‚f\r^�WfX O0orpYWEO0JEQTOSU	J)M	J{ugO”O0o]z8J#O0UaowK ��W:O0OSJNH0M�owK �aH0JEK4JNMgOSJEQ �

W/lAU	o K o KAQgRYM	J �g^�z8RPQgo _€^go]M	‚-O0U	J)UaowQ	QgJ{M8Z	M	o]O#K2R1OSUhW:O#OSU	Jd�hWEO0OSJNH0M•orO	�hJEK2O#HSJEKI�hRfM�Q	KAO0R1o KAX[\]RkK2J{H

orM�•IZhX[\ro QgJEWEM8Qgo K2OeW:MhX[JdO0R3O0U	J X[Z	H0HSJNMPO��hW:OSO0JNHSM � X1bBvd_ƒo K JNuPO0HSJNz8JN\ ^)_ WfK4O#WEMhQT‚fJ{M	JNHqWE\r\]^1\rJEWEH0MhK”W

O0HeW:orMaorM	‚-K4JNOIo]M�WB_€J

�

��WfK0K4JEK��”•IpkJNM1OSU	J � ��F � DT@ :=8"
�B"@ 8�F �-BC5��‰˜kW

�

J{\r\Cg �PM	R

�

M�W:MhQ1pkJNH0^3QgJ{z•W:MhQPorM	‚

�hJNMhXqU	z•W:HE�1RfM	\]^8H0JL~•Z	o]H0JEKAO

�

R��hWfKSK2JEK��

fARfO0U•OSU	J3m
�hK2OeW:HSOdW:\r‚YRfHSorO0Uaz WEMhQƒbBvd_

�

or\]\ \]JEW:HSM‰OSU	J3X[Rfz��	\rJNOSJnOSHqWEorM	o]M	‚�K2JNO{˜ �	ZaOn‚YJNM	JNHeW:\Cg

oC(EWEO0o]RfM�owK)OSRƒK4Rfz8J�QPJN‚fHSJNJ�K0WYX[H0o x X[JEQ ˜;QgZaJ1O0R•O0U	J�JEWYK2J

�

orO0U

�

U	o XjU�M	J

�

ZaM	orOeKCX{W:M �'J�X[HSJEW:OSJEQ

K2RY\rJN\]^T_€RfHd�aZ	H��hRkK4JEKnRE_”z8JNz8RYH0oa(NorM	‚3W8K4orM	‚Y\rJ`�hW:OSO0JNHSM �dvnM	RfOSU	JNHBQgHqW

�

�hWYXU�•RE_#bBvd_�W:MhQ�WE\wK2R�R:_

O0U	J V�HSJEW:M•M	J{O

�

RfHE�To KAO0UhWEOnOSU	JN^�RfM	\]^

�

RYH��T_€RYH �	orMhWEH0^•X \wWfKSK2o x XNW:OSorRYMhK��”’ _;O0UaJCRYZ	O��aZ	O#owK#X[RYMgOSorM?g

Z	RfZ�K[˜ RYH)JNpkJNM�oy_”o]Ono KnQgo K0X[HSJNO0J �	Z	O)MaRfO �	o]MhW:HS^k˜hO0U	JNM�OSU	J1WE\r‚YRfH0o]O0U	z _ W:o]\wK��Bv�HSJN\wWEO0JEQ�W��?�	HSRkWYXjU

O0UhWEO �OF�5�D

�

RYH���orM�O0U	J XNWfK4JnRE_;M	RfM?g �	o]MhW:HS^8RfZ	OE�	Z	OeK owK”O0U	JG�sWfKSXNWfQPJ �”RYH0HSJN\wWEO0orRYM•W:\]‚fRYH0orOSU	z

�

8 H�� �

’/M8O0U	o K#W:\]‚fRfHSorOSU	z�˜kO0HeW:orMaorM	‚1o KAQgRYM	J)_€RfH�.4ZhK4O#O0U	J-RfZaO��	Z	O#ZaM	orOeK#W:OAxhHeK2ON˜	ZaMgOSor\hO0U	J-M	J{O

�

RfHE�TJNHSH0RYH

owKAM	R1\]RfM	‚YJNHBQgJEX[HSJEWfK4orM	‚ ~•Z	o XU�P\r^ � W lAU	J-O0HeW:orMaorM	‚�W:\]‚fRfHSorOSU	z owK �dZ	o XU�Z�	HSR��t˜

�

U	owXqU•QgRkJEK#‚fHeWfQgo]JNMPO

QgJEKSX[JNMPO#ZhK2o]M	‚8K4JEX[RYMhQ g QgJNH0o]pYW:O0o]pkJ)orMP_€RfH0z W:O0o]RfM �MX1–dMhX[J5OSU	owK#W&�?�hWEH0JNMPOn\]RPXNW:\;z8o]M	orz1Z	z�UhWfK �'J{JNM

H0JEWYXjUaJEQ ˜PW!�hRkRf\tR:_7>�
O<��O:�� 
 �T5nZaM	orOeK owK”O0HeW:orMaJEQTO0R��aH0JEQgo X[O”O0U	JBJNH0HSRfH#R:_;OSU	J)RYZ	O��	ZaO#Z	M	orOeK��”•IpkJNM?g

O0ZhWE\r\]^k˜gOSHqW:o]M	orMa‚c_€RYHnOSU	JEK2J3XNWEMhQgo Q	W:OSJEKnWE\wK4RTHSJEWfXqU	JEK#W1z8orMaorz1Z	z��;v}O#OSUhW:Om�hRforMPON˜	OSU	J1X{W:MhQgo Q	W:OSJ

�hJEK2OdWEOJ�	H0JEQPowX[OSorM	‚3O0U	J)J{H0H0RYH#owK”orMhX[RYH��hRfHeW:OSJEQ8orMPO0R1O0UaJ)M	JNO

�

RYH���WfK#W1U	owQaQgJNM8Z	MaorO#WEMhQ8orOeKAorM?�	ZaO

�

JNo]‚fUPOqK”W:HSJn_€H0R"(NJNM �`lAU	J)RYZ	O��	ZaOAZ	M	o]OqKsW:H0JBO0U	JNM�H0J�g OSHqW:o]M	JEQTZ�K2orMa‚5O0UaowK MaJ

�

U	o Q	QgJNM�Z	M	orO”OSR5U	JN\a�

O0U	J{orHJ�	HSJEQgowX O0orRYM �sv}_€O0JNH#OSU	owK#UhWYK �hJNJNM�QPRfM	Jk˜ W1M	J

�

�hRkRf\`R:_sXNWEMhQgo Q	W:OSJEK)W:HSJ5OSHqW:o]M	JEQ ˜	OSU	owK#O0o]z8J

OqW&�go]M	‚TOSU	JNo]Hno]M?�	Z	OdM	RfO .4ZhK2O#_€H0RYz OSU	J5o]M?�	Z	OBZ	M	orOeK �aZ	O}_€HSRfz O0UaJ1U	owQ	QPJNM•Z	M	orO�W/KLXdWfK

�

JN\r\ �#lAU	o K

�	H0RPX JEK0K)X RfMPO0orMPZ	JEKAZaMgOSor\;O0U	J3JNH0HSRfHdR:_sO0U	J3M	JNO

�

RYH��•owK#\rR

�

J{M	RfZ	‚YU OSUhW:OdO0UaJ^W UPZ	z•W:M X”O0HqWEorM	J{Hno K



k � k ��Žno]‚fU	J{H�g4–nHeQgJNHdik^	K4O0JNz K 8g™

K0WEO0owK/xhJEQ �nfAJEXNW:Z�K2J1O0UaJ1M	J

�

ZaM	orOeKCWEH0J1OSHqW:o]M	JEQ�O0R^�	HSJEQgowX OnOSU	J8WYX[O0Z�W:\IHSJEW:\ag pYW:\]Z	JEQ�JNH0HSRfH)RE_#OSU	J

RfZ	OE�	Z	OdZ	M	o]OqK[˜PO0U	J3WE\r‚fRYH0o]O0U	z QgRkJEK#M	RYO#H0JE~kZ	orHSJ �	o]MhW:HS^8OqWEH0‚fJ{OqK��

lAU	J1m
��K2OqWEH0OBW:\]‚fRfHSorOSU	z�˜ bBvd_I˜ W:MhQ �sWfK0X{WfQgJ%�”RYH0H0J{\wW:OSorRYMt˜ WEH0J K2Rfz�J

�

UhW:OdorMaJ"N•X orJNMPO

�

O0U	JN^

X[H0JLW:O0J-M	J

�

ZaM	orOeK

�

o]O0UƒHeW:MhQPRfz o]M	orOSowWE\

�

JNo]‚fUPOqKdW:MhQ�K4orz%�	\]^8WE\r\]R

�

O0U	R K2J1Z	M	o]OqK#O0R8\]JEW:HSM�W&�?�	H0R"g

�	H0o W:OSJ1pfWE\rZ	JLK OSR•H0JEQgZ�X[J1JNH0HSRfH �Tv�QPo , JNH0J{MgO-W&�?�	HSRkWfXqU o]MgOSH0RPQgZhX JEQ �g^ +�^gMaM?g QfRYM	JEK

�

™28�?��”owKdO0R

X[RfMPxh‚fZ	HSJ-M	J

�

Z	MaorOqKAOSR8K4Rf\]pkJ-KI�hJEX[o x Xd�	H0R �	\rJ{z•K OSUhW:OdO0U	J-M	J{O

�

RfHE�8UhWfK#JNMhX RfZ	MPO0JNHSJEQ

�

U	o]\rJ-O0HS^ g

orM	‚-OSR5\rJLW:H0M�O0UaJnz•W&�?�	o]M	‚ ��+�^gM	M'g QfRYM	JEK-b �e‘nRPQgJ5iO�a\rorOSO0o]M	‚ 	-W:\]‚fRYH0orOSU	z�_€RPX[ZhK4JEK o]OqK”W:OSO0JNMPO0o]RfM�RfM

O0U	R K2J1Z	MaorOqK

�

U	RkK4J

�

JNor‚YUgOeK)QgZ	HSorM	‚8OSHqWEorM	o]M	‚•W:HSJ �hJNo]M	‚%�	Za\r\rJLQ‰orM X RfM

�

o X[O0o]M	‚•Qgo]H0JEX O0orRYMhK��-lAU�W:O

owK ˜	O0U	J3\rJEWEH0M	o]M	‚8WE\r‚YRfH0o]O0U	z K4Rfz8JNOSorz8JLK o]MhX[HSJEWfK4JEKnWEMhQ�K2RYz8JNOSorz8J{KAQgJLX[H0JEWYK2JEK#O0UaJ

�

JNor‚YUgOeK

�

K4Rfz8J

�

JNo]‚fUPOqK;W:HSJ)XqUhW:Ma‚fJEQ1K4O0H0RYM	‚f\]^1orM1RYM	JdQgorHSJEX[OSorRfM5_€RYH”K2RYz8JJ�hWEO0O0J{H0MhKIWEMhQ�K2O0HSRfM	‚Y\r^1o]M1O0U	J#R"�?�hRkK2o]O0J

QgorHSJEX[OSorRfM8_€RYH)RfOSU	JNHqK`W

�

U	o]\rJ5RYO0U	J{H)orM?�aZ	O

�

J{or‚fUPOqK#O0R�O0U	J K0W:z�J5M	JNZaH0RfM WEH0J��hJNHSUhW��hKdRfM	\]^ƒz8RPQ g

oyxhJLQƒK2\]or‚YUgOS\r^�X �-‘nRPQgJ�KT�	\ro]O0OSorM	‚8z�RfM	o]O0RfHeK}OSU	J�XqUhW:M	‚YJEKnOSUhW:O-O0UaJ1\rJEWEH0M	o]M	‚8WE\r‚YRfH0o]O0U	z X{W:\wX Z	\wWEO0JEK

_€RfH”O0UaJ

�

JNor‚YUgOeK WEMhQ�QgJNO0J{H0z8o]M	JEKtO0U	JdREpkJNHqWE\r\ �O:=8L5E> � :=FO<1R:_;OSU	JdX[RfM

�

owX[O”o]M

�

Qgo]z8JNMhK4orRfM�K[˜

�

U	J{H0J

�

owKIO0UaJn_ W:M?g€orM�R:_ W o � Jk˜YO0U	J)MPZ	z �hJNHIR:_;o]M?�	Z	OeK OSR XIOSU	JdM	JNZ	HSRfM

�

U	R K2J

�

J{or‚fUPOqK”WEH0J)o]M8X[RYM

�

o X[O �`l

�

R

M	J

�

ZaM	orOeK#W:H0J3O0U	J{M�X[HSJEW:OSJEQ8O0R�H0J �	\ WfX[J-OSU	J5RY\wQ‰RYM	J �#•”WYXjU�M	J

�

Z	MaorO b KAorM?�aZ	O

�

JNor‚YUgOeK#W:HSJ5O0UaJNM

WfKSK2or‚YM	JEQ OSRƒRYM	JTRE_dO0U	J�O

�

R•H0J{‚forRYMhKCo]M

�

JNor‚YUgO KI�hWYX[J

�

U	JNHSJTOSU	J

�

JNo]‚fUPOqK)R:_dOSU	JTRYH0o]‚forM�W:\”Z	M	o]O

�

JNHSJ �hJNo]M	‚V�aZ	\r\]JEQ �•ltHqW:o]M	orMa‚ƒO0UaJNM�X[RYMgOSorMPZ	JEK��•’ _ O0U	J�O

�

RƒZaM	orOeK

�

J{H0J��	H0R"�'J{H0\r^��	\ WfX[JEQ ˜ OSU	JNo]H

orMPO0HSRPQgZhX[OSorRfM�X{W:ZhK4JEKIpkJNH0^3\rorOSO0\]JAorMaorO0o W:\aQgowK4O0Z	H �hW:M�X[JnOSR-O0U	JdM	JNO

�

RYH�� ˜kW:M�QcOSU	JnMaJNO

�

RfHE�1X[RYMgOSorMPZ	JEK

O0R1OSHqW:o]M �A–#_”X RfZ	HeK2Jk˜PorO b KAK4O0or\]\4�hRkKSK2o �	\rJ-O0U�W:O � 3�5�D&5BM	RPQgJEK#z•WN^1M	JNJEQ�O0R �'J3KT�	\ro]O#WfK

�

JN\r\ �Iv)K

�

o]\r\

�hJ-K2JNJ{MTo]MƒikJEX[OSorRYM%Y �98 � ›	˜al JNz��'RYHqWE\ ltHqWEMhK2o]O0o]RfM�ŽnorJ{HqW:HeXjUaorJEKtZhK2J W1K2orz�or\wWEH‹z�JNO0U	RPQ5_€RfHdQPJEX[owQPorM	‚

�

U	JNM•O0R�X[HSJEW:OSJ)M	J

�

ZaM	orOeK[˜gOSU	RfZa‚fU�RfMa\r^8o]M‰RYM	J3Qgorz�JNMhK2o]RfM8HeW:OSU	JNH#O0U�W:Mƒo]M

�

�

�

.

�

( "#� ���!���P�)�� 5�!�� 

"

' %�� � '

vnM	RfOSU	JNH

�

WN^�R:_do]MhX[H0JLWfK2o]M	‚ƒOSU	J%�hR

�

JNH3R:_BW•M	JNO

�

RYH�� ˜IW:\ K2R�ZhK4JEQ �P^ l J{z%�hRfHqWE\sl HeW:MhK4orO0o]RfM

ŽnorJ{HqW:HeXjUaorJEK

�

WYK}z�JNMgOSorRYM	JEQ �	HSorJ

�

^�W �hREpkJk˜PowKAO0UaJ)ZhK2J-RE_ 3':iN�3�5U8��TFO8�� 5;8CM	J{Z	H0RYMhK��”v�U	o]‚fU	JNHEg RYHqQgJ{H

M	JNZ	HSRfM�UhWYK)orMhX[RYz8orMa‚8X[RYM	M	JEX O0orRYMhKnOSUhW:O-WEH0J1z�Z	\rOSoC�	\]owXNWEO0o]pfJ)o]MhK2OSJEWfQƒRE_#K4orz%�a\r^•WYQ	QgorOSorpkJ �-lAU�W:O

owK ˜gO0UaJCo]M?�	Z	O#OSR8W1O0HeWfQgo]O0o]RfMhWE\tU	owQ	QPJNM•RfH#RfZaO��	Z	OdZ	M	o]O#owK

�

 �	

�

� �
�

0

�

�

�

�

���

�

%

�

U	JNHSJ  �	

�

owK#O0U	J`�hW:HSOno]MV�hWEH0JNMPO0UaJEK2JEK#orM •”~•ZhWEO0o]RfMhKdk �r™1WEMhQ k �J8g˜ W:MhQ

�

�

o K}OSU	J5pYW:\]Z	J5RE_sorM?�	ZaO

RfH1U	o Q	QgJNM�M	J{Z	H0RYM � ��–nM�OSU	J•RfO0UaJNH1UhW:M�Q ˜ OSU	J•orM?�aZ	O1O0R W D&5E>LFO<��-g€RfHeQgJNH1Z	MaorO1owK5OSU	J�K2Z	z R:_

K2JEX RfMhQ g€RfHeQgJNH%�aH0RPQgZhX OqK W o � J �]˜AJEWfXqU�O0J{H0z owKTOSU	J �	HSRPQgZhX[O•R:_ W

�

J{or‚fUPO�W:MhQ�O0U	J�pYWE\rZ	J�R:_1O

�

R

Z	M	o]OqKUX

�

 �	

�

� ����0

�

�

�

�

�

�

�����

�

�

�

3 W k�3 k X

lAU	J-‚fJNMaJNHqWE\;XNWfK4JCo KAO0U	J�D�:iN � 
 �a@ : Z	M	o]O

�

H&H��/˜

�

U	JNH0J-OSU	JG�	H0RPQgZ�X[OqKnz WL^ �hJ3R:_ W:MP^8RfHeQgJNH

�

 �	

�

�

�

�

�

�

���

�	��


(

�

�

3

�-< '
�1�?���������6�%&���!('
��'
�*&���!(�-�1�����:&+��46!@�.�*!(/.)3�6'"�1� �"�6/:)+����!(�5��������)�'*!(��!I��� ���%��&�! FU!(!$# =UFU��'���1'"#9��!I�KC��'��5�-�"�6�(=

�*� # !('�!$#8���:��&������*&+��)���!('�P��!(B�'
������!I�KC��'��5���*&+�1���(���<���6��4�!���!I/.)3�6'
���;�
�����5���1'*!-)�'�!I��!(�5��!�#9�����E&3�1)��*!('��3P



8&8 �”UhW��aO0JNH k �•‘nJNZ	HeW:\ag/‘nJ{O

�

RfHE�%_ JEWEH0M	o]M	‚

V	RfH;JEWfXqU

�

JNo]‚fUPON˜

�

�

�

˜:OSU	JNH0J”o K‹WEM1WfKSK2RPX[o W:OSJEQ1K2JNO;R:_�Z	M	orOeK[˜ 5

�

˜ �g^

�

U	owXqU-O0U	J

�

JNo]‚fUPOtowKtzTZ	\]O0oa�	\ro JEQ �

lAU	J1z•WEugo]z1Z	z MPZ	z �hJNH#R:_

�

J{or‚fUPOqK#orMPO0R�Z	M	orO 	 owKdJE~•Z�W:\;O0R8OSU	J�K2oa(NJ5RE_AOSU	J��hR

�

JNH-K4JNO)RE_AZaM	orOeK

O0UhWEOdXNW:M•_€JNJEQTo]MgOSR�	0˜hK2o]MhX[J)OSU	owKAHSJ �	HSJEK2JNMPOqKARYM	J

�

JNo]‚fUPOA_€RfH#JNpkJ{H0^��'R K0K4o �	\]J �aH0RPQgZhX O �

’ _sOSU	J1orM?�aZ	OG�hW:OSO0JNHSMhK-W:H0J �	o]MhW:HS^[W J{pkJNMƒo _#O0UaJ1RfZ	OE�	Z	O-owK-X[RYMgOSorMPZ	RfZhKLXq˜tK4or‚Yz•W�g �	oIZ	MaorOqK-XNWEM

\rJEWEH0M�OSR�X[RYz%�	Z	OSJ W:MP^�W:H �aorO0HeW:HS^�z•W��?�aorM	‚

�

8fšP˜
k"0�� � ’/O•owK•W��?�hJEWE\ro]M	‚�O0R�Z�K2J W K4orM	‚Y\rJ Z	M	o]O

orMhK4O0JEWYQ RE_3W:M•JNMgOSorHSJ‰MaJNO

�

RfHE� R:_ Z	M	orOeK[˜ �aZ	O8W�_€Z	\r\]^[�hR

�

JNH2_€Za\dK2or‚Yz•W�g �	o#Z	MaorO

�

RfZa\wQ U�WLpkJ 8

�

O0JNHSz•K5oy_ O0U	JNHSJ�WEH0J

�

Z	M	orOeKco]M�O0U	J�orM?�aZ	OTpkJLX[O0RYH ��l

�

R MaRfOqW �	\rJ K4Rf\]Z	O0o]RfMhKTU�WLpkJ�JNz8JNHS‚fJEQ O0R

O0U	J�JNuZ�hRfM	JNMPO0o W:\”MPZ	z �hJNHEg RE_ g OSJNH0z K
�	H0R �	\rJ{z �8lAU	J�xhHqK4O1K2RY\rZ	OSorRYM owK-O0U	J8HSJEQgZhX O0orRYM RE_dRfHeQgJNH5o]M

O0U	J�K2o]‚fz•W&g �aoIZ	M	o]OqK���fA^ƒ\]orz8o]O0orMa‚1O0U	JNz OSR�K2JEX[RYMhQ g€RfHeQgJNH5OSJNH0z KnRfM	\]^k˜ _€Z	MhX[OSorRYMhK)orz%�hRkKSK2o �	\rJ3O0R

X[Rfz��	Z	O0J

�

o]O0U5OSHqWYQgorOSorRfM�W:\PZ	M	orOeK‹X{W:M �hJdXNWE\wX[Za\wW:OSJEQ

�

U	or\]J”H0JE~kZ	orHSorM	‚dRfMa\r^

�

�

X RfM	M	JLX[O0o]RfM

�

JNor‚YUgOeK��

lAU	owK`W��?�	HSRkWYXjU�UhWfK �'J{JNM5_€Rf\]\rR

�

JEQ �P^1bdor\rJLK‹WEMhQ ��WEu

�

JN\r\

�

k"h��hWEMhQ1G‹RY\r\wWYXU�

�

?N›�� ˜kQgJEKSX[H0o �hJEQ5M	JNuPO �

lAU	JsK2JEX RfMhQ-K2RY\rZ	OSorRYM5owKhO0U	JsXNWEH0J[_€Za\PK2JN\]JEX[O0o]RfM)RE_	OSJNH0z K'O0U�W:Ot‚fJ{M	JNHqWEO0JsW#M	JNZ	HSRfMcb K orM?�	ZaON˜EQgJEKSX[H0o �hJEQ

orM�ikJEX O0orRYM^k � k �J8 �

�

.

�

.

�

 /� � (��� �P�)�� 5�!��� � % � (&� �/'

bno]\rJEK1WEMhQ ��WEu

�

JN\r\ b K-M	JNO

�

RYH��

�

WfK�X[Rfz%�hR K2JEQ R:_ (NJNH0RYO0U?gS˜IxhHqK4O�gS˜#W:MhQ�K4JEX[RYMhQ g€RfHqQPJNHTZaM	orOeK

JNuZ�	H0JEKSK2JEQ�WfKA_€Rf\r\]R

�

K

�

�

�

�  �W

�

�

0

�

�

�

�

�

�

�

0

�

�

�

�

�

�

� �

�

�

�

�

X 3 W k�3 › X

lAU	J

�

�

�

JNo]‚fUPO)owK)OSU	J�K0WEz8J�WfK-W �	owWYK)Z	M	orO3K4orMhX[J1o]O)owKdM	RfO W‰X RkJ"N•X orJNMPOnRE_dWEM o]M?�	Z	O-pYW:HSowW �a\rJ �

orO1o K5O0U	J (NJNH0RYO0U?g€RfHeQgJNH�O0JNHSz � lAUaJ

�

�

�

�

JNor‚YUgOeK1W:H0J�O0U	J•OSHqWfQPorO0o]RfMhWE\}x�HqK2OEg RYHqQgJ{H

�

JNor‚YUgOeK[˜sW:MhQ

O0U	J

�

�

���

�

JNor‚YUgOeK8W:HSJ OSU	J K2JEX RfMhQ g€RfHeQgJNH

�

J{or‚fUPOqK�WfK‰o]M�•”~•ZhWEO0o]RfM k �ik � � bdor\]JEK8W:M�Q ��WEu

�

JN\r\

QgowKSX[ZhKSK2JEQ3WnpYW:H0o]JNO4^)R:_ \]JEW:HSM	orM	‚dH0Za\rJEK _€RfHIOSU	owKtM	JNO

�

RfH��3WEMhQ5R��hK4JNH0pkJLQ5W#MgZ	z �hJNHtR:_ o]OqKtorMPO0JNHSJEK2OSorM	‚

XjU�W:HqWYX[O0J{H0owK4O0o XNK[˜A_€RfH•JNuaW:z��	\rJk˜sorOqK8‚YJNM	JNHeW:\roa(EW:OSorRYM�W �	o]\rorOSorJEK�W:MhQ�o]OqKTo]MgpYWEH0owWEMhX[J�Z	M�QgJNH�X[JNHSOqW:o]M

‚fHSRfZ?�hK#R:_ O0HqWEMhK _€RYH0z•WEO0o]RfMhK��

G‹Rf\]\wWfXL� b KdK2^aK2O0J{z ZhK4JEK �hWfXL� g �	HSR��hWE‚kW:OSorRYM OSR�XNW:\ X[Z	\wWEO0J

�

JNo]‚fUPO-XjU�W:M	‚YJEKn_€RfH3W•K2JEX[RYMhQ g€RfHeQgJNH

M	JNO

�

RYH�� �;ŽnowK M	J{O

�

RfHE�5KT�	\ro]OqKtO0U	JsorM?�aZ	O‹o]MgOSRnO

�

R
�hWEH0OeK[˜fOSU	J#K4OqW:M�Q	W:HeQ5orM?�	ZaO‹Z	MaorOqK ˜ ��� % �

�

%23 323 % ���

W:MhQ•O0U	J >LFO<��T5�� �nZaM	orOeK[˜��9�(%��

�

% 32323 %��

�

�#lAU	J X[RfMPO0J{ugO#Z	MaorOqKdW:HSJ5ZhK4JEQ‰OSR8X{W:\wX Z	\wWEO0J-O0U	J

�

JNor‚YUgOeK

_€RfH-W�K2JLX[RfMhQƒMaJNO

�

RfHE� ˜ho � J �r˜	OSU	J

�

JNor‚YUgOeK}RE_sO0U	J K2JEX[RYMhQƒM	JNO

�

RfH���WEH0J1X Rfz%�	ZaO0JEQ�WfKn\]orM	JEWEHdK2Z	z K

R:_`O0U	J	��Z	MaorOqK

�

�

�

�

� �

�

�

0

�

�

�

�

� �

�

�

% W k�3 h X

�

U	JNHSJ��

�

�

o K#W �	o WfKAZ	MaorO �

lAU	JEK2J�X[RYz%�	Z	OSJEQ

�

JNo]‚fUPOqK ˜

�

�

�

˜`W:HSJTOSU	JNM ZhK2JEQ WfKCOSU	J

�

JNo]‚fUPOqKnRE_dO0U	J�K2JEX RfMhQ�M	JNO

�

RYH�� W WfK

QgJEKSX[H0o �'JLQ �P^••”~kZhW:OSorRfM�Kdk �]™5WEMhQ k �J8 X � lAU	J5o]M?�	Z	OdO0R�O0U	o KnK4JEX[RYMhQ g€RfHqQPJNHnMaJNO

�

RfHE�8owK#O0UaJ5pkJEX[OSRfH

R:_ �TZ	M	o]OqK��”lAU	JNH0J _€RfH0J ˜	orM?�	ZaOqKAO0R1OSU	J-U	owQaQgJNM•Z	M	o]OqK#R:_`O0U	J3K2JLX[RfMhQ•M	JNO

�

RYH���\rRkR"�‰\]oC�kJdO0U	o K

�

�

�

�  W��

�

0

�

�

�

�

�

�

�

X W k � Y X

�  W��

�

0

�

�

W��

�

�

0

�

�

�

�

� �

�

�

X �

�

X W k � ?�X

�  W��

�

0

�

�

�

�

�

�

�

0

�

�

�

�

�

�

���

�

�

�

�

X'% W k �JH X

�9<�&�!@)+�1'*� ��F

���

B+�������6���?P �.���9)+��'�!(�5��&?!(��!(�@�������'�!I��B����MFU'���/

���

B+�1�*���6���?P � 25O0'*!(/.�145����D��*&�!G2?� ����B��?���-���+#

�����*��!$��#0��#�#5����D��1�<!�����'"�@����)�B���B��?���E�&�����!-46����B?!������1�����O�� �6P



k � › ���”RYMhX[\rZ�K2orRYMhK 8�k

W:MhQ8OSU	JEK2J W:H0J ˜gR:_ X[RYZ	HqK4Jk˜gOSU	J-K0WEz8J-K4JEX[RfM�Q g RYHqQgJ{HdK2or‚Yz•W�g �	ohZ	M	o]OqKARE_”•”~kZhW:OSorRfM k � ›a˜	JNuaX[J �	O”O0U�W:O

M	RfO�WE\r\”_ WfX[OSRfHqK5RE_)o]M?�	Z	O1ZaM	orOeK1W:H0J�H0J �	HSJEK2J{MgOSJEQ*W o � J �]˜‹OSU	JNH0J W:H0J•M	R �

�

�

�

RfH �

�

�

�

�	H0RPQgZ�X[OqKLX �

G‹Rf\]\wWYXU�8R �hK2J{H0pkJEQ•JNM	RfHSz8RfZ�KnKT�'J{JEQgZ?�hKdR:pkJ{HdK2OqWEMhQ	WEHqQƒxhHqK4O�g€RfHqQPJNHnMaJNZ	HqWE\IM	JNO

�

RfH��aK#orMƒOSJNH0z K R:_

O0U	J-MPZ	z �'J{H RE_”J �hRPXqUhK#K2JNJ{M �”lAU	J1X RkK2O#RE_”ZhK4orM	‚�W�K2JEX RfMhQ g€RfHeQgJNHdM	JNO

�

RYH�� ˜gU	R

�

JNpkJNHN˜ko KAO0UhWEOnOSU	J

KI�hWYX[J3W:MhQ•O0o]z8J)X Rfz%�	\]JNuPorO0o JEK;‚fH0R

� �

o]O0U

�

�dorM�K2O0JLWfQ8R:_”OSU	J

�

�

RE_sK2OeW:MhQ	WEHqQ•M	JNO

�

RYH��aKdW

�

U	JNHSJ

�

owKAOSU	J-MgZ	z �hJNH”R:_”ZaM	orOeKUX �

�

.

�

.

�

+ 04��% "#0 2-2

"

��(+�5��� � %��! ( "#� �1� � �P�)�� 5�!��� � % � (	� � '

lAU	J8K4JEX[RYMhQ K2Za‚f‚fJLK2O0JLQ K2RY\rZ	OSorRfM O0R�O0U	J�MPZ	z �hJNHEg RE_ g OSJNH0z K7�	HSR��	\]JNz

�

o]O0U K2o]‚fz•W&g �	o”Z	MaorOqK)o K

O0R XNWEH0J[_€Za\r\r^ K2J{\rJEX[O3O0U	J•OSJNH0z•K-O0UhWEOT‚YJNM	JNHeW:OSJƒW�M	JNZaH0RfMjb K5orM'�	Z	O � W lAU	owK1z8JNOSU	RPQ o K1X[\rR K2JEK4O1O0R

O0U	J l JNz��'RYHqWE\#ltHqW:M�K2orOSorRYM�ŽdorJNHeW:HqXqU	o]JEK)z8JNO0UaRPQ ˜

�

U	o XjU&Qg^gM�W:z8o XNW:\]\r^�WYQ	Q	K1U	or‚YU	JNHEg RYHqQgJNH1ZaM	orOeK

RfM	J�WEO3W OSorz8J � X�lAU	o K)K2RY\rZ	OSorRfM

�

WYK-K2Z	‚Y‚fJEK4O0JEQ �g^ VhW:U	M	J{H5WEMhQ • XL�Pz8or\]\yJ{H

�

k"0��/˜

�

UaRƒQPowK0X ZhK0K4JEQ

O

�

R1W&�?�	HSRkWfXqU	JEK#O0R

�

W:HqQ8OSU	owKAJNM�Q W �hRfO0U�XNWE\r\]JEQ ����W:HqK4owŽC–B‘�	P˜g_€RfH �E�hW:HeK2orz�RfM	o]RfZhK#Žno]‚fU	J{H�g4–nHeQgJNH

‘nJNZ	HSRfM 	OX �`lAU	JAxhHqK4O”W��'�	H0R WfXqU1owK‹OSR �	Z	o]\wQ5WBK2or‚Yz•W�g �	oPZ	M	o]O

�

orOSU 
�BCB��'R K0K4o �	\]J#O0JNHSz•K[˜EWEMhQcOSU	JNM3O0R

JN\ro]z8orM�W:O0J`Z	M	M	JEX JEK0KSW:H0^3RfM	JLK��IlAUaRfZ	‚YU•K2ZhX{X[JEK0K/_€Z	\PRfM�K2z•WE\r\O�	HSR��	\]JNz•K[˜EO0UaowK‹z8J{O0U	RPQ3K2O0o]\r\PH0JE~kZ	o]H0JEK

JNuZ�'RYM	JNMPO0o W:\tKT�hWfX J1W:M�Q OSorz8J#_€RfHdO0UaJCo]M	orOSowWE\tK2J{O0Z?� �

V'WEU	M	JNH W:MhQ••”XL�gz8o]\r\]J[H�b K;K2JEX[RYMhQ8z8JNOSU	RPQ �hJNH4_€RfHSz•KAW3K2O0RPXqUhWYK2O0o X-K2JEWEHqXqU8O0R-xhMhQ8‚fRkRPQ�K2JNOeK R:_

O0JNHSz•K‹OSR1orMhX[\]ZhQgJdorM8OSU	J)o]M?�	Z	O”JE~kZhW:OSorRYM ��+�orOSU8O0U	o K z8J{O0U	RPQ ˜kOSU	J-W:HeXjUaorO0JLX[O0Z	HSJ)K4oC(NJ`W MPZ	z �hJNHIR:_

�

JNo]‚fUPOqKLXAo K)X[RfM�K2OqWEMgOm# xhuPJEQ �hJ[_€RYH0J1O0HeW:o]M	orM	‚ �'J{‚forM�K��3v�HqWEMhQgRYz K2J{O)R:_sO0J{H0z•K#owKdXjUaRkK2J{M W:MhQ

‚fHeWfQgo]JNMgOsQgJLK0X[JNMPOIo K QPRfM	J)OSR5OSHqW:o]MTOSU	J

�

JNo]‚fUPOqK�� W/ltHqWEorM	o]M	‚1XNWEM �hJ-QPRfM	JB~•ZaowXL�g\]^k˜fK4orMhX JnOSU	JNH0JBW:HSJ

M	R�U	owQ	QPJNMƒZ	MaorOqK�� X v}_€O0J{H#O0HqWEorM	o]M	‚	˜hO0J{H0z•KsW:H0J3H0JNz�R:pkJLQ8WfXNX RfHqQPorM	‚�O0R�O0U	J3K4oC(NJ-R:_sOSU	JNorH

�

JNor‚YUgOeK

�

O0U	Js\wWEH0‚fJ{HIO0U	J

�

JNo]‚fUPON˜EO0U	J#\]JEK0Kt\roa�kJN\r^dorO

�

or\r\ �hJ#HSJNz8REpkJEQ � lAU	owK;z8JNO0UaRPQCowK`W��?�	HSR��	HSowWEO0JA_€RfH`zTZhXqU

\wWEH0‚fJ{H �aH0R��a\rJNz KT�hWfX[JLK O0U�W:M8OSU	J}x�HqK2O”z8J{O0U	RPQ�W:MhQ�owK”K2o]z8or\ W:H;O0R5‚YJNM	JNOSowXdW:\]‚fRfHSorOSU	z•K

�

kfš��cW

�

U	owXqU

�

JNHSJAo]MhX[owQPJNMgOeW:\]\r^-K4Z	‚f‚YJEK2OSJEQ �P^Tbdo]\rJEK;W:MhQ ��W:u

�

J{\r\aWfKIW)z8JNOSU	RPQCRE_ xhM�QgorM	‚ W��?�	HSR��	HSowWEO0JBK2or‚Yz•W�g

�	o”O0JNHSz•K

�

k"h�� X �•’/O5owK-Z	MhX[\]JEW:H-U	R

�

OSU	owK-z8JNO0UaRPQ

�

o]\r\sK0XNWE\rJk˜`K2o]MhX[J�O0U	J1_€HqWYX[O0o]RfM RE_BW:\r\ �hRkK0K4o �	\]J

O0JNHSz•KIO0UhWEO#XNWEM�WfX[OSZhW:\]\r^ �'JBO0JEK4O0JEQTo]M•W5H0JLWfK2RYMhW �a\rJG�hJNH0o]RPQ RE_;O0o]z8J)K4U	H0o]M?�aK JNuZ�hRfM	JNMPO0o W:\]\r^

�

orOSU

O0U	J3K4oC(NJ)RE_”O0UaJCo]M?�	Z	OdKT�hWfX J �

fARfO0U^�hWEHqK4owŽC–B‘�z8JNOSU	RPQ	K HSJEK2Za\rO0JLQ o]M•JNu	X JN\r\]JNMgO`‚fJNM	J{HqW:\]oC(EWEO0o]RfM �AbBvd_I˜g_€RYHnJNuaW:z��	\rJk˜

�

U	owXqU

K2RY\rpkJEQ1O0U	JBO

�

R�g KI�	o]HqWE\4�	HSR��	\]JNz K4R�~•ZaowXL�g\]^%W/W �hR:pkJ"Xq˜g‚YJNM	JNHeW:\]oC(NJEQ1pkJNHS^��'RkRYH0\]^ �hJEXNW:Z�K2J)o]O#K2o]z%�	\]^

z8JNz8RYH0oa([JEQ#O0UaJ#O0HqWEorM	o]M	‚BK2JNO �IGIWEHqK2o ŽC–B‘5˜NorM X[RfMPO0HeWfK4ON˜kXNW&�	O0ZaH0JEKtzTZ�XjU)Uaor‚fUaJNH�g€RfHeQgJNHIo]Mg_€RfHSz•W:OSorRfM

W:MhQ8\]JEW:HSM	JEQTOSU	J-KI�aorHqWE\c@�
 � �T5;8;< W

�

U	owXqU8JNuPO0JNM�Q	K

�

JN\r\ �hJN^kRfM�Q OSU	J-WEH0JEW1X[REpkJNHSJEQ �g^�O0U	J-OSHqW:o]M	orMa‚

K2JNO;X �

vnM	RfOSU	JNH8OSJEXqU	M	ow~kZ	J�O0UhWEOƒXqU	R K2JEK8O0UaJ�MgZ	z �hJNH�R:_1OSJNH0z KTQgZaH0orMa‚ O0HeW:orMaorM	‚•W:M�Q�WE\wK2R•K4JNJNz•K

O0R�QgJ{z8RfMhK4O0HeW:O0J•~kZ	orOSJ ‚fRkRPQ�‚YJNM	JNHeW:\]oC(EWEO0orRYM�owKƒO0UaJ O0HSJNJ g K2O0HSZhX[OSZ	H0JEQ�z8J{O0U	RPQ�o]MgOSH0RPQgZ�X[JEQ �g^

iPW:Ma‚fJNH

�

Hfš�� ��lAU	owK8X RfMhK4O0H0Z�X[O0o]pkJ�W��'�	H0R WfXqU�X[HSJEW:OSJEK1M	J

�

U	or‚YU	JNHEg RYHqQgJNH�Z	M	orOeK8QgZ	HSorM	‚�OSHqW:o]M	orMa‚

�

U	owXqU�W:HSJ5X Rfz �	orM	JLQTO0R1_€RfHSz ��WfK2o K _€ZaMhX[O0o]RfMhK#REpkJNH#O0UaJCo]M?�	Z	OBKI��WfX[J �slAU	RYZ	‚fU QgJ{pkJN\rR"�'JLQ o]MhQgJ g

�hJNMhQgJNMPO0\]^k˜‹iPWEM	‚fJ{H b K3X[H0o]O0JNHSowWc_€RYH5OSU	J8X RfMhK4O0H0Z�X[O0o]RfM R:_dM	J

�

Z	M	o]OqK)owK)z�ZhXjU�\]oC�kJ3O0UhWEO5R:_9+�^gMaM?g

QfRfM	JLK7W Xj_ �gikJLX[O0o]RfM�k �J8 X`W:M�QcRE_;ltJNz%�hRfHeW:\hltHqWEMhK2o]O0orRYM8ŽdorJNHeW:HqXqU	o]JEK W4ikJEX[OSorRYM�Y �98 � ›ZX �I’/M1_ WfX[O{˜fR:_ W:\]\

z8JNOSU	RPQ	K)QgJLK0X[HSo �hJEQ�U	JNH0J ˜ i•W:M	‚YJNH b K o K)O0U	J�z8RkK4O-K2o]z8or\ W:HdO0R�ltJNz%�hRfHeW:\sl HeW:MhK4orOSorRfM Žno]JNHqWEHqXqU	orJEK ˜

O0U	RYZ	‚fU�orO#o K#WC_€JNJEQ gw_€RfH

�

W:HeQ‰M	J{O

�

RfHE�•W:MhQ8UhWYK}MaRTOSJNz%�hRfHeW:\tX Rfz%�hRfMaJNMgO �

�

.�� ��(���� 2-.�' "#(��1'

lAU	JdW��?�aH0RkWYXjUaJEKIQgo K0X[ZhKSK2JEQ1W �hR:pkJ W:HSJ#J-, JEX[O0o]pkJ”z8JEWfK4Z	H0JLK=_€RYHIREpkJNHqX[RYz8orMa‚ �	HSR��	\]JNz•K _ WfX[JEQ �g^

K2o]z%�	\rJA_€J{JEQ gw_€RfH

�

W:HeQ MaJNZ	HqWE\ M	J{O

�

RfHE�	K�� �”RfMhK4O0H0Z�X[O0o]pkJ)W&�?�	H0R WfXqU	JEKdW:HSJ)ZhK2J _€Z	\

�

U	J{M‰OSU	J)R"�	O0o]z•W:\



8:› �”UhW��aO0JNH k �•‘nJNZ	HeW:\ag/‘nJ{O

�

RfHE�%_ JEWEH0M	o]M	‚

M	JNO

�

RYH��3K2oa(NJAo K‹M	RYO �PM	R

�

M �hJ[_€RfHSJ#O0HeW:orMaorM	‚ �hJN‚YorMhK��”Žnor‚YU	JNHEg RYHqQgJNH;M	JNO

�

RfH��aK[˜YRfM�O0U	JsRfO0UaJNHIUhWEMhQ ˜

\rJEWEH0M1o]Mc_€J

�

JNHIOSHqW:o]M	orMa‚ ��WfK0K4JEK OSUhW:M K2OqWEMhQ	WEHqQcxhHeK2OEg RYHqQgJNHsM	JNO

�

RYH��aK[˜kWEMhQTOSU	JN^1X{W:M•QgJ{z8RfMhK4O0HeW:O0J

orz%�aH0REpkJEQ5‚fJ{M	JNHqWE\roa(EW:OSorRfM%# �	ZaOnOSU	J3X[RkK4O#owKA‚fJ{M	JNHqWE\r\]^

�

RfHqK4J1KSXNW:\]orM	‚ �hJNUhWNpPorRYH �

l‹W �	\rJ9k �r™ K2Z	z8z W:H0oa(NJEKhO0U	J W:\r‚YRfHSorO0Uaz•K‹QPowK0X ZhK0K4JEQ5orM3O0U	o K‹XqUhW��aO0JNHIo]M5OSJNH0z•K RE_ O0U	J Qgorz8J{MhK2o]RfMhK

R:_BQgo N•X Z	\rO4^ƒ\]owK4O0JEQ�orM�l;W �a\rJ;8 �r™TOSRf‚YJNO0U	J{H

�

orO0U _€RfZ	H XjUhWEHqWYX[O0JNHSowK4O0owX{K JLKI�hJEX[o W:\r\]^�QgJLK0X[HSoC�	OSorpkJ1R:_

M	JNZ	HeW:\ag M	J{O

�

RfHE�T\]JEW:HSM	orM	‚�WE\r‚YRfH0o]O0U	z K��

BP

GAL
Cascade Correlation
2nd order Nets
parsiHON
Sanger's Network

1 2 3 7 8 9 Con
str

uc
tiv

e

Ord
er

 >
 1

Ord
er

 >
 2

In
cr

em
en

ta
l

D

D

D

D
D

C

C

C
C

B

B
B

Ö

Ö
Ö
Ö
Ö

M-1
+ M-1

M-1
M-1
M-1
M-1
M-1

0
0

0
0
0
0
0

Ö

Ö
x

x

x

Ö

Ö

Ö

x
Ö
Ö
Ö
x

x
x
x
x

x
x
x
x
x

Ö
Ö
Ö

Ö

Ö
Ö

Dimension of
   DifficultyTraining Algorithm

M/1

M/1
M/1
M/1
M/1
M/1
M/1

4

L

L
F

F
F

F
F
F
FUpstart

Ö

l‹W �	\rJ k �r™

�

G HSR��hJNHSO0orJLKcRE_-O0U	J•M	J{Z	HqWE\nM	J{O

�

RfHE�	K1QgJLK0X[HSo �hJEQ orM�O0UaowK�XjUhW&�	O0J{H �•lAU	J‰xhHeK2O�‚fHSRfZ?�

R:_}X[Rf\]Z	z8MhK-X[RYH0H0JLKI�hRfMhQaKCO0R Qgorz�JNMhK2o]RfMhKd\rowK4O0JEQ�orM l;W �	\]J�8 �r™f˜;O0HeW:MhK4\wW:OSorM	‚ �eK2JNM�K2J 	•O0R �SorM?�aZ	O 	P˜

W:MhQ �eWfX[OSorRfM 	 O0R �SRfZ	OE�	Z	O 	 ��iko]MhX[J8OSUhW:O1OeW �	\]JƒQPJEK0X[HSo �hJEQ JNMPpgo]H0RYM	z8JNMPOqK-W:M�Q&MaRfO�W:\r‚YRfHSorO0Uaz•K[˜

M	RfO W:\r\ Qgorz8J{MhK2o]RfMhKdW:HSJ�W��?�	HSR��	HSowWEO0J �3•norz�JNMhK2o]RfMhKmhg˜�YP˜I™ 0P˜‹WEMhQ�™f™�W:HSJ1z8JEW:MaorM	‚Y\rJEKSK _€RYHn_€JNJEQ g

_€RfH

�

W:HeQ MaJNZ	HqWE\)M	JNO

�

RfH��aK���V	RYHƒQPorz8JNM�K2orRYM W0™�Xe˜ � _ 	 orM�QgowXNWEO0JEK1O0U�W:O•O0U	J WE\r‚YRfH0o]O0U	z H0JE~kZ	o]H0JEK

\rRPXNWE\r\]^�JNMhX RPQgJEQ�o]M?�	Z	OeK RYHƒRYZ	O��	ZaOqK[˜3W:M�Q �q•�	�z8JEWEMhK8O0UhWEO �hRYO0U�orM?�aZ	OqK•W:M�Q�RfZ	OE�	Z	OeK‰z•WN^

UhWNpkJ3QgowK4O0H0o �	Z	OSJEQ8H0J �	HSJEK2J{MgOeW:O0o]RfMhK��GW 8 X �Lf 	1orM�QgowXNWEO0JEK#O0U�W:OdJNorOSU	JNH#O0UaJ5orM'�	Z	OqK#RfHdRfZaO��	Z	OeKnz�ZhK2O

�hJ �	o]MhW:HS^k˜

�

U	JNHSJEWfK �-� 	•z8JEWEMhKnO0U�W:O �hRYO0U orM?�	ZaOqK5WEMhQ�RfZ	OE�	Z	OqK3XNW:M UhWNpkJ�X[RYMgOSorMPZ	RfZhK)pYW:\]Z	JEK��

W kOX#v�XqU	JEXL�Tz•WEH����

�

	1orMhQgo XNW:OSJEKAO0U�W:O)OSU	J3W:\r‚YRfHSorO0Uaz X{W:Mƒ\]JEW:HSM�WEMg^8z W��?�	o]M	‚1_€H0Rfz orM?�	ZaOqK#O0R

RfZ	OE�	Z	OeK7W �hRkK0K4o �	\]^ �g^-z8J{z8RfHSoC(EWEO0orRYM4X �=v*�	\rZhK`K2or‚YM � 0 	 o]MhQgo XNW:OSJEK OSUhW:O”OSU	JdW:\]‚fRfHSorOSU	z�XNWEMT\]JEW:HSM

X[Rfz��	\rJNudH 	Z<?> � :=FO< D1_€H0RYz orM'�	Z	OqK#O0R�RfZ	OE�	Z	OqK

�

orOSUV�hWEH0OSowX[Z	\ W:HS\r^8‚YRkRPQ ‚YJNM	JNHeW:\roa(EW:OSorRYM �
W€› X)i orMhX[J

_€JNJEQ gw_€RfH

�

WEHqQƒM	JNO

�

RfH��aKnUhWNpkJ3M	R�K2OqWEO0Jk˜=W:\r\ W:\r‚YRfHSorO0Uaz•KnWEH0J � � � ™ 	 W z•WEMg^Zg€RfM	J�Xe˜'z�JEW:M	o]M	‚�O0U	JN^

XNW:M3z•W��3z•W:MP^)o]M?�	Z	OeK OSR-W)K2o]M	‚f\]JARYZ	O��	ZaO��hW:OSO0JNHSMt˜��	ZaO‹UhWNpkJsM	R

�

WN^-O0RBRfO0UaJNH

�

o K2J#QPowK0WEz �aor‚fZ�W:O0J

O0U	J orM'�	Z	O•orMg_€RYH0z•WEO0o]RfM � �ƒRfH0J X[RYz%�	\rJ{u z W��?�	o]M	‚kK8HSJE~•ZaorH0J�OSJNz%�hRfHeW:\]\r^�K4JNMhK4orO0o]pkJ�M	JNO

�

RYH��aK��

WL?"X � �Vg0™ 	8K2U	R

�

KnOSUhW:OdO0UaJ5z8R K2OdX[RYz%�	\rJ{u1Z	MhQgJNHS\r^PorM	‚1z�RPQgJN\tO0U�W:OdO0U	JEK4J1WE\r‚fRYH0o]O0U	z•K#X{W:Mƒ\]JEW:HSM

owK ��W:HE�kR:pZgS™f˜hK2o]MhX[J3M	RfM	J3R:_”OSU	J1WE\r‚YRfH0o]O0U	z KAH0JNOeW:orM�orMg_€RYH0z•WEO0o]RfM8_€H0RYz �aH0JNpPorRYZhK}o]M?�	Z	OeK��dW H Xd‘dR

U	owK4O0RYH0^8o]Mg_€RfHSz•W:OSorRfM•o K �kJ �	O �JW š X �qV 	�orMhQgo XNW:OSJEKAW5xhuPJEQ‰UaowK2OSRfHS^ W xhuPJEQ•W:Om(NJNHSRTo]M•O0U	JEK4J3XNWfK4JEKUX �

lAU	JdK2JLX[RfMhQ1‚fHSRfZ?��R:_ X[Rf\]Z	z8MhKtowK`WCK4JNO”R:_ �	HSR��hJNH0OSorJEK”QgJLK0X[HSoC�	OSorpkJ”R:_=M	JNZ	HeW:\	M	J{O

�

RfHE�	K ˜forMhQPowXNWEO0orMa‚

�

U	JNOSU	JNHARYHnMaRfO#O0UaJN^8X{W:M•\rJEWEH0M•orM�X[H0JNz�JNMgOeW:\]\y^ ˜��	Z	o]\wQTM	J

�

Z	MaorOqK#QPZ	H0o]M	‚1O0HeW:orMaorM	‚a˜gUhWNpkJ-K4JEX[RfM�Q g

RfHeQgJNH

�

JNor‚YUgOeK[˜tRfH3UhWNpkJTUaor‚fUaJNH�g€RfHeQgJNH

�

JNor‚YUgOeK)RfO0UaJNH5OSUhW:M�K4JEX[RYMhQ g€RfHqQPJNH ��v XqU	JEXL�ƒz•WEH�� �

�

	

orMhQPowXNWEO0JEK‹OSUhW:O”OSU	JJ�	H0R"�hJNH0O4^�QgJEKSX[H0o �hJEK‹O0UaJ)WE\r‚fRYH0o]O0U	z�RfM�O0UhWEO HSR

�

˜gWEMhQ �Su 	)z8JEWEMhK‹OSUhW:O”orO QgRkJEK

M	RfO �



�

�

��� ��� ��� ��
 	 ��� � ����� �	��� �2
 	 � � ����� � 
5� � ��� � 
���� � � ���

ikOqWEMhQ	W:HeQC_€JNJEQ gw_€RfH

�

WEHqQCMaJNZ	HqWE\kM	JNO

�

RYH��aK‹WEH0JsorMhK4Z�N•X orJNMPO'_€RYHIK4Rf\rpPorMa‚nz•WEMg^m�	HSR��	\]JNz•K[˜EKT�hJEX[oy_ g

owXNWE\r\]^COSU	RkK4J

�

o]O0U�W)O0JNz%�hRYHqW:\�X[Rfz%�hRYM	JNMPO �;v _€J{JEQ gw_€RfH

�

W:HeQcM	J{Z	HqWE\	M	JNO

�

RYH��1o]z%�	\rJ{zTJ MgOeKtW)z•W��?g

�	orMa‚‰_€H0RYz orM?�aZ	O5Z	MaorOqK-O0R�RfZ	OE�	Z	O1Z	M	o]OqK ˜IWfK

�

WYK1QgJEK0X H0o �hJEQ�orM �”UhW&�	O0JNH�k �ƒ’/M z W:MP^ƒH0R �hRfO0o XNK

OqWYKI�aK[˜fU	R

�

JNpkJNHN˜ O0U	JsH0R �'RYO b KIK2JNM�K2RfHS^-orM?�	ZaOIWE\rRfMaJ o K o]MhK2Z�N•X[o]JNMPO O0RBQgJNOSJNH0z�orM	J;O0U	J X[RfHSH0JEX O;WfX[OSorRfM �

lAU	JNHSJ)z•WN^ �hJ-\rRPX{W:O0o]RfMhKAo]M•O0U	J-JNMPpgo]H0RYM	z8JNMPO

�

U	JNHSJ)O0UaJ5K4JNMhK4RfH0^�orMg_€RYH0z•WEO0orRYM8owK#WEz �aor‚fZaRfZhKmW/W

X[RfM�QgorOSorRfM�O0JNHSz8JEQ ���hJNHqX J �	O0Z�W:\;W:\]owWYK2orMa‚ 	 �P^S+�U	o]O0JNUaJEWfQ•W:M�Q f#WE\r\ W:HqQ

�

™f™D? �/˜aW:\wK4RS�PM	R

�

M�WfKAOSU	J

�0U	o Q	QgJNM�K4OqWEO0J 	
�aH0R��a\rJNzVX �;’ _�O0U	J#JNMPpPorH0RYM	z8JNMPO o K‹z8RYH0JsX[Rfz��	\rJNuBO0UhWEM ��W:H��kREpZg0™Y˜fO0UaJNM1orOeKIK2OeW:O0J ˜

•JW O-XsorM •”~•ZhWEO0o]RfM:8 � hg˜howK �0U	o Q	QgJNM=˜ 	8K4orMhX[J-o]O)XNWEM	M	RYO)M	JEX[JLK0K0WEH0o]\r^ �hJ�QgJEQPZhX[JEQT_€H0RYz OSU	J1X[ZaH0H0J{MgO

K2JNM�K2RfHS^•orMg_€RYH0z•WEO0orRYM•W:\]RfM	J �
W •norz8J{MhK2o]RfMhK”› �h™�0TR:_ l‹W �	\rJ+8 �]™5WEH0J3H0JN\ W:O0JLQ OSR1O0U	J3JNMPpgo]H0RfMaz8JNMPO b K

K2OeW:O0J"X �#lAU	R K2J1JNMPpPorH0RYM	z8JNMPOqK

�

o]O0U�W�M	RfM?g (NJNHSR	˜	xhM	o]O0J-MgZaz �hJNHsR:_sU	owQaQgJNM�K2OeW:O0JLK)W:HSJ1K2RYz8JNOSorz8J{K

XNW:\]\rJEQ�6 
O8�� : 
�BCBMK�� �UD&5;8�� 
 �-BC5 � 
O8 �"F � ��5E> : D�:=FO<S698�F&>-5�DLD&5EDdW G –���•)GJb KUX �”v�K4Z�N X[orJNMPO0\]^-QgJNz W:MhQ g

orM	‚-OeWfKI�1o]M�K2ZhXqU�JNMgpPorHSRfM	z�JNMgOeK H0JE~kZ	o]H0JEK‹OSU	JdX[Z	HSH0JNMPO”K4OqW:OSJnOSR �'JBQgo K0W:z �	o]‚fZhWEO0JEQ5ZhK4orM	‚G�	HSJNpPorRfZ�K

K2JNM�K2RfHS^8orMP_€RfH0z W:O0o]RfM �

+�U	orOSJNU	JEWYQƒW:M�Q f#W:\r\ W:HeQƒQgJNz�RfMhK4O0HqWEO0J-U	R

�

WTH0R �hRfO-XNWEM�z8RPQgo _€^8orOeK}R

�

M �hJNHqX J �	O0Z�W:\;orM?�	ZaO

�g^�z8REpgo]M	‚8o]OqK-K2JNM�K2RfHeKCOSR�X[RYz%�	\rJ{z8J[MPO#orOeKd�	H0JNpPorRYZhKd�hJNHqX[J��	O0ZhWE\”orM?�	ZaO

�

o]O0U M	J

�

o]Mg_€RfHSz•W:OSorRfM

orM�RYHqQgJNH-OSR�QgJNOSJNH0z�orM	J-orOeK-WfX[OSZhW:\sK2OeW:OSJ ��’ M z•WEMg^�XNWYK2JEKd+�U	o]O0JNU	JLWfQ W:MhQ�f#W:\]\wW:HeQ4b KdO0JEXqU	M	o ~•Z	J

owK1K4Z�N•X orJNMPO �IU	R

�

JNpkJNHN˜Io _dO0U	J•HSR��hRfO�owK5Z	M�W �	\]J‰OSR W:\]O0JNH1o]OqK �hJNHeX[J �	OSorRYMhK[˜”RfH1o _ �P^ WE\rOSJNH0o]M	‚�orOeK

�hJNHqX[J��	O0o]RfMhK)orOBowK-K2OSor\r\`Z	MhW �a\rJ�O0R�QgowKSW:z �	or‚YZhW:OSJ1orOeKCK4JNMhK4RfH0^�o]Mg_€RfHSz•W:OSorRYMt˜torO)z•WN^�M	JNJEQƒOSRƒH0J{\r^

Z?�hRfM�K2J{MhK2RYH0^�orMg_€RYH0z•WEO0orRYMTJ{u �hJNHSorJNMhX JEQ5JEW:HS\ro]JNHN˜kz�ZhXjU�WYK

�

J)z•WN^5MhWNpPor‚ W:O0JBorM•W)_ W:z8o]\rowWEHIU	RYZhK2J

�

U	JNM�O0U	J#\]or‚YUgOeKIW:HSJnRYZ	ON˜kRfHsorM�WEMTZ	MP_ W:z8o]\rowWEH‹J{MgpPorHSRfM	z8J{MgO �P^5HSJNz8JNz �hJNH0o M	‚dH0JEX JNMgO;\wWEMhQgz•WEH��aK��

vnM	RfOSU	JNH•W&�?�	HSRkWfXqU�owK1O0UhWEO‰RE_n] ZaoC�hJNHqK�W:MhQ fA^gZaM

�

hP™��/˜

�

U	R K2J W:‚YJNMPO �aZ	or\ Q	KTWEM�J{u �	\]owX[o]O

O0R"�'RY\rRY‚fowX{W:\hz•W���R:_=orOeK J{MgpPorHSRfM	z8J{MgOtOSR5QPowK2OSorM	‚YZ	owK4U8WEz8RfMa‚5WEz �aor‚fZaRfZhK��hJNHqX J �	O0o]RfMhK�� +�U	J{MTOSU	J

H0R �'RYO)owKdorM�W��'R K2o]O0orRYMt˜tKSWL^ �hRkK2o]O0o]RfM v5˜ W:MhQƒo]OqKJ�hJNHqX[J��	O0o]RfMƒOSU	JNHSJ5owKdowQgJNMPO0o XNW:\ O0R•W��'J{HqX[J �aO0orRYM

H0JEX RfHqQPJEQ o]Mt˜#K0WN^k˜ �'R K2o]O0orRYM f)˜ OSU	J�WE‚fJNMPO%�hJNH4_€RfH0z K1W 8U5�3�5�
O8�D 
�B @ 8EF&>-5�� 	 8L5TOSUhW:O•WEO0OSJNz%�	OeK5O0R

QgowKSX[REpkJNH

�

U	J{O0U	JNH3v�o K o]M _ WYX[O5OSU	J�K0W:z�J��'R K2o]O0orRYM orM O0UaJTJNMPpPorH0RYM	z8JNMPOdWfK`f �tlAU	o K �	HSRPX[JEQgZ	HSJ

pgo K2o]OqKtM	JNor‚YU �hRYH0orMa‚n\]RPXNW:OSorRfM�K‹orM1OSU	JAOSR��hRf\]Rf‚fo XNW:\az•W��3O0RdO0JEK4O

�

U	JNOSU	JNH;O0U	JN^-z•WEOqXqU-O0U	JsM	JNor‚YU �hRYHqK

R:_ �hRkK4orO0o]RfM f �t’ _ K2R	˜tOSU	JN^�W:HSJ8WYK0K2Zaz8JEQƒO0R �'J�O0UaJ�K0W:z�J �-’ _AMaRfON˜;v�o KnorMhX RfH��hRYHqW:OSJEQ WfK-W8M	J

�

�hRkK2o]O0o]RfM8o]M8O0U	JBz•W�� �`v)K \]RfM	‚ WfKAOSU	JNH0JBowK”W:O#\]JEWfK4O#W D�:=<"N�BC5G�hRkK2o]O0o]RfM8o]M8O0U	JBJNMgpPorHSRfM	z�JNMgO

�

U	JNHSJ

�hJNHqX[J��	O0ZhWE\#Q	WEOqWƒo K5Z	MhW:z �	o]‚fZ	RYZhK[˜IOSU	J•W:‚YJNMPO�XNW:M•W:\

�

WN^aKCO0UaJNRfHSJNO0o XNW:\]\r^ QgJNOSJNH0z�orM	J

�

U	J{M O

�

R

�hRkK2o]O0o]RfMhK8WEH0J�owQgJNMPO0o XNW:\ ��lAUaowK8W&�?�	H0R WfXqU�owK��	H0RYz8owK4orM	‚ �aZ	OTHSJE~kZ	orHSJEK �aH0orRYHS�PM	R

�

\rJLQg‚fJ•R:_3OSU	J

Z	MhQgJ{H0\r^PorMa‚1K2J{MhK2RYH0orz�RfO0RYHdW��?��W:HqWEO0ZhK ˜'OSU	RfZa‚fU�GIo]JNHqX[J

�

?&k�� o KAz•W��PorM	‚`�	H0RY‚fHSJEK0K#orM•H0J{z8REpgo]M	‚-O0U	o K

H0JE~kZ	o]H0JNz8J{MkO �

lAU	JNH0J WEH0J WE\wK2R�RYO0U	JNH XNWfK4JEK

�

U	JNM�O0UaJ�H0R��hRYOƒz8o]‚fUPO1H0JE~kZ	orHSJƒz8RYH0J�orMg_€RYH0z•WEO0orRYM�OSUhW:M�orOeK

X[Z	HSH0JNMPO”K2J{MhK2RYH0^1orM'�	Z	OqK��”•IpkJNM1oy_=O0U	JNHSJdW:HSJnM	R3O

�

R-\rRPXNWEO0o]RfMhK”orM1O0UaJnJNMPpPorH0RYM	z8JNMPO

�

orO0U�owQPJNMgOSowXNWE\

K2JNM�K2RfHS^�pYW:\rZaJEK[˜tO0UaJTHSR��hRfO�b KCOeWfKT��z•WN^‰‚YJNM	JNHeW:OSJ8WEz �	o]‚fZ	o]O0o]JEK��3V	RfH-JNuaW:z%�	\]Jk˜hO0U	J1HSR��hRfO3z8or‚YUgO

�hJ5‚fo]pkJNM•RfM	J3R:_ K2J{pkJNHqWE\;X[Rfz8z W:MhQ	K ˜gJEWYXjU•RE_

�

UaowXqUƒK4JNMhQ	KdorO#O0UaH0RfZa‚fU K2Rfz�J5X Rfz8z8RYM8O0J{H0H0o]O0RYH0^

�	Z	O-O0R

�

W:HqQ WƒQPo , JNH0J{MgO)‚YRkWE\A\rRPX{W:O0o]RfM ��+�U	or\]J�X[H0R K0K4orM	‚•O0UaJTo]MgOSJNH0z8JLQgowWEO0J-O0JNHSH0o]O0RfHS^k˜tO0U	J�H0R �hRfO

zTZ�K2OAHSJNz8JNz �hJNH`O0U	J3X[RYz8z•W:M�Qco]O

�

WfK#‚fo]pkJNM•WEOnOSU	J-RfZ	OeK2JNO �



8�Y �”UhW&�	O0JNHd› ��ikRY\rpPorM	‚�l J{z%�hRfHqWE\tGIH0R �	\rJ{z•K

�

o]O0U�‘nJNZ	HeW:\;‘nJ{O

�

RfHE�	K

v)K

�

or\]\ �'J K2U	R

�

M�o]M �”U�W��	OSJNHdYP˜ ltJNz%�hRYHqW:\;ltHqWEMhK2o]O0o]RfM�ŽdorJNHeW:HqXqU	o]JEKAK4Rf\rpkJ-OSU	J5U	o Q	QgJNM'g/K4OqW:OSJ

�	H0R �	\rJ{z�orM ��W:HE�kREp g K5J{MgpPorHSRfM	z8J{MgOeK�W

�

U	JNHSJ7K3owKIo]M	orOSowW:\]\r^-Z	M?�PM	R

�

M4X �g^ �	Zaor\wQPorM	‚)Z'� �hJNUhWNpgo]RfHeK

O0UhWEOTz WL^ \wWYK2O�W:MP^•W:H �aorO0HeW:HS^�QPZ	HqWEO0orRYM ��lAU	J�z8JNOSU	RPQ	K1Qgo K0X[ZhKSK2JEQ�orM•O0U	o K1XjUhW&�	O0J{H8WEH0JƒRYO0U	J{H

M	JNZ	HeW:\ag M	J{O

�

RfHE� g �hWfK4JEQ K2Rf\]Z	O0o]RfMhK-O0R�O0U	J��	H0R �	\rJ{z R:_dWEz �aor‚fZaRfZhK-K2J{MhK2RYH0^ Q	W:OeW �•lAU	JN^ WEH0J•QPowKIg

X[ZhKSK2JEQ•U	JNH0J3O0R��	H0REpPowQgJ �hWfXL�P‚fH0RYZ	MhQ‰_€RYHn\ W:O0J{H)XqUhW��aO0JNHeKnWEMhQ‰_€RfHm�	Z	HE�'R K2JEK)RE_”\wWEO0JNHBX[Rfz��hW:HSowK2RYM

�

orOSUƒltJNz%�hRYHqW:\=l HeW:MhK4orOSorRfM ŽnorJ{HqW:HeXjUaorJEK��

�).

�

� �$2#0

"

� "-���!'

ŽnowQ	QPJNM?g K2OqWEO0J#o K0K2ZaJEKIUhWNpkJ �'J{JNM8WYQ	QgHSJEK0K4JEQ

�

o]O0U�W-pfWEH0o]JNO4^COSJEXqU	M	ow~kZ	JEKtorM�O0UaJ#M	JNZ	HeW:\Cg€M	JNO

�

RfH��

\ro]O0JNHeW:O0ZaH0J �;lAU	J3K2o]z%�	\]JEK2OIRE_IOSU	JEK4J)owK”O0U	J)Z�K2J)RE_ � 5LB 
OK BM:=<�5�D ��+�orOSU•W1QgJN\ WL^Zg€\rorMaJ#M	JNZ	HeW:\Cg€M	JNO

�

RfH��

W:HeXjU	o]O0JEX O0Z	HSJk˜kW

�

orMhQgR

�

owK��kJ �	OARE_IOSU	Jd�hWYK2OBK2JNpkJ{HqW:\ K4JNMhK2RYH0^•orM'�	Z	OqKI_€H0RYz JEWfXqU•K4JNMhK2RYH �s’ _S˜	WfKAo]M

�”UhW��aO0JNH 8g˜kOSU	J#pkJEX[OSRfHIRE_;K2J{MhK2RYH0^1orM'�	Z	OqKIRE_t\rJ{M	‚fOSU

�

WEO”O0orz�J �;owK

�

$

W��LXq˜fOSU	JNM1OSU	J �kOSU8X[RYz%�hRfM	J{MgO

R:_

�

$

W��LX”owK

$

�

W��LX �”lAUaJCo]M?�	Z	O#OSR8W�QgJN\ WN^ g€\ro]M	JnMaJNZ	HqWE\tM	JNO

�

RYH��8o K

�

$

�

W�� )�, X&%

$

�

W��*)�, X&%23 323 %

$

�

W+��)�, X'%

$

�

W��*) , 0�™&X&%

$

�

W+��)�, 0 ™�X&% 32323(%

$

�

W��LX'%

�

U	JNHSJ ,8o K#X[RfMhK4OqWEMgO �”lAU	owKdXNW:M�WE\wK2R �hJ-JNu �aH0JEKSK2JEQ•WfK

�

$

W��*)�, X��

�

$

W���)�, 0 ™�X��C32323��

�

$

W��LX&%

�

U	JNHSJ ���
	 o K8O0U	J X[RYMhXNWEO0JNMhWEO0o]RfM�R��hJNHqWEO0RYH � lAU	o K‰WEHqXqU	orOSJEX[OSZ	H0J

�

WfK8ZhK4JEQ ˜n_€RYH‰J{u	WEz%�	\rJ ˜ �g^

‘nJNOel‹WE\C�

�

š&H��/˜

�

U	owXqU \]JEW:HSM	JEQ O0R�z•W&��O0JNuPO5OSR �	UaRfM	JNz�JEK�� lAU	J �qK2J{MhK2J 	�pkJEX[OSRfH

�

WfK�W�K2o]M	‚f\]J

�	orM�W:H0^Zg X[RPQgJEQ1WE\C�	UhW �hJNO0o X#XjUhWEHqWYX[O0JNH �I’/M1O0UaowKIK4^	K4O0JNz�˜1,

�

WYKIJE~•Z�W:\	OSR-K2JNpkJ{Mt˜kK2R3K4JNpkJNM1XqUhWEHqWfX O0JNHeK

�

JNHSJI‚fo]pkJNM-O0RdO0U	JsK4^	K4O0JNz�WYK‹orM'�	Z	O;W:O;JNpkJNHS^nOSorz8J`K2OSJ � �`lAU	J”M	JNO

�

RYH��)\]JEW:HSM	JEQ)O0Rdz•W��-OSU	J”z8owQ	QP\rJ

XjU�W:HqWYX[O0J{H

�

$

W+� )ƒ›ZX;O0R5o]OqK��	U	RfMaJNz8owX#X{W:O0J{‚fRfHS^TZ�K2orMa‚5O0UaJ)K4Z	H0HSRfZ	MhQPorM	‚�K4oru�XqUhW:HeWfX[OSJNHqKsWfKAX RfMPO0JNuPO �

v z�RfH0J�K2R"�	U	o K2O0o XNW:OSJEQ z8JNOSU	RPQ _€RfH�QgJEWE\ro]M	‚

�

orOSU�QPJN\wWN^ \rorMaJEK5owK5OSU	J•l#•)‘)‘ W lAorz8J g •nJN\ WN^

‘nJNZ	HeW:\;‘nJ{O

�

RfHE� X QgJEKSX[H0o �'JLQ �P^%+ WEo �hJN\

�

™f™�0�� �BlAU	owK#M	JNO

�

RfH��•o KnWTUaorJNHeW:HqXqUP^8R:_ K0WEz%�	\]JEQ8orM?�	ZaO

REpkJNH)z•WEMg^�O0orz�J1K2OSJ �hK��8lAU	J�U	orJ{HqW:HeXjUP^•owK-X[RYMhK2OSH0ZhX[OSJEQ

�

orO0U z�Z	\rOSoC�	\]JC\ WN^kJNHqKnRE_#U	o Q	QgJNM Z	M	o]OqK��

•”WfXqU‰UaowQ	QgJ{M‰\ WN^kJNHAHSJEX[JNo]pkJEKIorM?�	ZaOA_€H0Rfz O0U	J-\wWN^kJNHeK �hJN\]R

�

W:OdO0UaJ5X Z	H0HSJNMgOsO0o]z8J)K4O0J � W:MhQ•WEOnOSU	J

�	H0J{pgo]RfZhK�,�� O0o]z8J)K4O0J ��K[˜

�

U	JNHSJ/,��tXNWEM �'J Qgo , JNHSJNMPO _€RfHdJEWYXjU•\wWN^kJNH	� �slAUPZhK[˜	OSU	J-orM?�	ZaO#O0R�\wWN^kJNH
�

XNW:M �hJ1QPJEK0X[HSo �hJEQ8WYK

�

	
�

W

�

�

���

�

W+� )�,
�

X��

�

�

��

�

W��*)�,
�

0�™�X��C32323��

�

�

���

�

W���)�™&X��

�

�

���

�

W��LX�X

�

U	JNHSJ�	
�

o K OSU	J

�

J{or‚fUPOAz W:O0HSoru�X[RYM	M	JEX O0orMa‚5\wWN^kJNH�� )�™

�

orOSU8\wWN^kJNH�� ˜	WEMhQ

�

�

��

�-W+�UX`owK”O0U	J-pkJEX[OSRfH

R:_`pYW:\rZaJEK7�aH0RPQgZhX JEQ �g^8o]M?�	Z	O#RYHnUaowQ	QgJ{M‰\ WN^kJNH�� )�™5WEO#O0o]z8J ���

lAU	J �hJNM	J[x�OAR:_;OSU	owK��go]MhQTRE_`W:HqXqU	o]O0JEX[OSZ	H0JdowK”O0UhWEOAo]Mg_€RfHSz•W:OSorRfM�KI�aH0JEWYQ REpkJNH”z•WEMg^1OSorz8J K2OSJ �hK

XNW:M �hJ-orMPO0JN‚YHqWEO0JEQ8WEO#JEWfXqU8\]JNpkJN\hR:_`O0U	JBU	orJNHeW:HeXjUP^k˜PW:\]\rR

�

orM	‚1OSU	J)U	o]‚fU	JLK2O#\rJ{pkJN\wKIR:_`O0UaJ)U	orJ{HqW:HeXjUP^

O0RBX[Rfz��	Z	O0JI_€Z	M�X[O0o]RfMhKtREpkJNH;Wn\wWEH0‚YJ#KI��W:M1R:_'Q	W:OeW �”‘nJNpkJ{H0O0UaJN\rJEKSK[˜ O0U	JsRfZ	OE�	Z	OIo KtW:\

�

WN^	K;W}_€Z	MhX O0orRYM

R:_ WCxhuPJEQ8MgZ	z �hJNH”R:_ �	H0JLX[JEQgo]M	‚5o]M?�	Z	OeK��”’ _;O0U	J{H0J-owK”pgo]OqW:\=Q	W:OeWcMaRfO#pPowK2o �	\rJ W:O#O0UaJ)U	or‚YU	JEK4O#\rJNpkJN\ ˜

orO XNW:M	MaRfO �'J3orMhX RfH��hRYHqW:OSJEQ‰o]MgOSR1O0U	J-RYZ	O��	ZaO �

’ M1HSR��hRfOSowXNK;JNMgpPorHSRfM	z�JNMgOeK[˜EQgJ{\wWN^-\rorMaJEK

�

RYZ	\wQ �hJ#ZhK4J[_€Z	\Poy_ O0UaJdX[Z	H0HSJNMPOIK4OqW:OSJdX[RfZa\wQ �hJ)QPowK0WEz%g

�	or‚YZhW:OSJEQ �P^G�gMaR

�

o]M	‚-K4Rfz8JIxhuPJEQ ˜:x�M	orOSJAMPZ	z �hJNH R:_ �	HSJNpgo]RfZhK;K2OeW:OSJEK��”V	RfH`JNu	WEz%�	\]Jk˜[o]M ��W:HE�kREp g K

JNMPpgo]H0RfMaz8JNMPOqK�W/K2J{J-K2JEX O0orRYM�8 �98 �ik Xe˜gOSU	J-X[Z	HSH0JNMPOsK2OeW:O0JBR:_`O0U	J)HSR��hRfOdX{W:M �hJ)o QgJNMPO0oyx�JEQ5Z	MhWEz �	o]‚fZ?g

RfZhK4\r^ �g^�JNuaW:z8o]M	orMa‚COSU	J)\ WfK2O K orM?�	ZaO#pkJEX[O0RYHqK��IV‹o]‚fZ	HSJ)› �]™)owKAW ��WEH��kREpZg 8-JNMgpPorHSRfM	z�JNMgO �;’ M�O0U	o K



› �J8 � _ JEWEH0M	o]M	‚�lAorz�J-•nJN\ WL^aK 8 ?

1 2 3

4 5 6

7 8 9

10 11 12 13

A B

DF

F

ED

C

A

B

C

C E

V‹or‚YZ	H0J”› �r™

�

v ��WEH��kREp)JNMPpPorH0RYM	z8JNMPO	OSUhW:O;H0JE~kZ	o]H0JEKhO0U	JsX[Z	HSH0JNMPO;W:M�Q �	HSJNpgo]RfZhK o]M?�	Z	OtOSRdQgJNOSJNH0z8o]M	J

O0U	J3X[ZaH0H0J{MgO K2OqWEO0J �

JNMPpgo]H0RfMaz8JNMPON˜gOSU	JNHSJ�W:H0J�O0UaorH0OSJNJNM Qgo , JNHSJNMgO �'R K2o]O0orRYMhK)orM

�

U	o XjU�OSU	J1H0R �hRfO1X{W:M�\wWEMhQ ˜ �	Z	OBO0U	JNHSJ

W:HSJ5RfMa\r^�K2o]u•QgowK4O0o]MhX[OdK2J{MhK2J3pkJEX[O0RYHqKGW \ W �hJN\rJLQ‰v �PV X �	• J{Ono _IOSU	J5HSR��hRfO)z�R:pkJLK _€H0RYz W:MP^‰RYM	J1X JN\r\

O0R W:MP^ WYQ�.SWfX[J{MgO3X[JN\]\/˜torOeK �hRkK4orOSorRfM

�

or\r\ �hJ8Z	Maow~kZ	JN\r^ QgJNOSJNH0z8o]M	JEQ ��’ _S˜ _€RfH3JNuaW:z%�	\]Jk˜ OSU	J8H0R �hRfO

K2JNJLK �*W:O3RfM	J�O0o]z8J1K4O0J �&W:MhQ��W:O-O0U	J�M	JNuPON˜torO-z�ZhK2O �hJ8orM X[JN\]\IO

�

JN\]pkJ �1’ _#o]O

�

JNHSJTOSR�K4JNJ��

orMhK4O0JEWYQ8R:_�� orM•O0U	J3K4JEX[RfM�Q OSorz8JBK2OSJ �t˜	o]O

�

RfZa\wQ �hJCo]M^�'R K2o]O0orRYMƒRYM	J �

’ _ O0U	J�H0R �hRfO1\ro]pkJEKno]M W���W:H��kREpZgLK�JNMPpgo]H0RYM	z8JNMPOGW/WEMhQ orOeKCOeWfKI� owK-K4Z�N•X orJNMPO0\]^ƒQPJNz•W:M�QgorM	‚ZXq˜

O0U	J{M8orOszTZhK4OAUhWNpkJdO0U	J-o]Mg_€RfHSz•W:OSorRfM1_€H0RYz orOeK \ WfK2O K�K4JNMhK2JBpkJEX[O0RYHqK”O0R�XqU	RkRkK4JCOSU	J3X[RfHSH0JEX O#WfX O0orRYM

orM�W:\]\;K2o]O0ZhWEO0orRYMhK�� Ž)WNpgo]M	‚1\rJEKSK}o]Mg_€RfHSz•W:OSorRYM8O0UhWEM�O0U	o K#W:OdorOeKnQgo KI�hRkKSW:\

�

RYZ	\wQ�XNW:ZhK4J1WEz �	o]‚fZ	o]O0o]JEK

W:MhQ8_€RfHeX[J)JNHSH0RfHeK��

�).

�

�3�!04�,�5"-�1� � " � � � �$2#0

"

'

fAJEXNW:Z�K2JAOSU	JNHSJ#W:HSJ ��W:HE�kR:pZg K)JNMPpgo]H0RYM	z8JNMPOqK

�

U	J{H0J K-o K‹orMaorO0o W:\]\r^dZ	M?�PM	R

�

Mt˜PK2Rfz�J#W:\]‚fRYH0orOSU	z•K

UhWNpkJ �hJNJNM QgJNpkJ{\rR��hJEQ•O0UhWEO-\rJEWEH0M�O0UaJ�W:z8RYZ	MgOBR:_#UaowK2OSRfHS^ƒorMP_€RfH0z W:O0o]RfM�M	J{JEQgJEQ �3v)Knz�JNMgOSorRYM	JEQ

W �hREpkJk˜tRfM	J�K2Z�XjU W:\]‚fRfHSorOSU	z owK-ltJNz%�hRfHeW:\”ltHqWEMhK2o]O0orRYM�Žno]JNHqWEHqXqU	orJEK ˜

�

UaowXqU

�

or\r\ �'J QgJEK0X H0o �hJEQƒo]M

ikJEX[OSorRYM Y �J8 ��vnM	RYO0U	J{H1owK�fARPQgJNMaUhW:ZhK4JNM•W:MhQ + WEo �hJN\ b K5K4^	K4O0JNz ˜”l JNz��'R 8

�

™�k�� � ’/M�ltJNz%�hR:8P˜

orM?�aZ	O1Z	M	o]OqK5UhWNpkJ•O0o]z8J8QPJN\wWN^aK5O0UhWEO�XNW:M �'J•\]JEW:HSM	JEQ�WfK�WfQ�.4Z�K2OqW �	\rJ �hW:HeW:z8J{O0JNHeK���•”WfXqU�orM?�	ZaO

Z	M	o]ON˜torM�_ WfX[O{˜tUhWfK-O0U	HSJNJ8WYQ�.4ZhK4OqW �a\rJ��hW:HeW:z8JNOSJNHqKn_€RYHCJ{pkJNH0^�orMhX[RYz8orMa‚8X[RYM	M	JEX O0orRYM

�

O0U	J

�

JNo]‚fUPON˜

O0o]z8J)QPJN\wWN^k˜PW:M�Q

�

owQPO0U•R:_”OSU	J-O0o]z8J)QPJN\wWN^ b K HSJEX[J �aO0orpkJ#xhJN\ Q �IlAUaJCHSJEX[J �aO0orpkJ#xhJN\ Q8owK#WTbBW:ZhKSK2o W:M?g

K2UhW&�hJEQ �

�

orMhQgR

�

	�orM�O0o]z8J�O0UhWEOTHSJEKI�hRfM�Q	KTO0R�o]M?�	Z	O�\ro]M	JEK3W:O�WV�hW:HSO0owX Z	\wWEH1O0orz�J•QgJN\ WL^ orM�OSU	J

�hWfK4O �

+�U	JNMƒ‚YHqWYQgorJNMPOBQgJEK0X JNMgO#o KnQPRfM	J W:MhQƒOSU	JEK2J`�hW:HeW:z8J{O0JNHeK#W:H0J3z8RPQgo xhJEQT_€RfHdJEWfXqU�X RfM	M	JLX[O0o]RfMt˜

O0U	J-M	J{O

�

RfHE�8\rJEWEH0MhK#O0R�H0JLKI�hRfMhQƒOSRTJ{pkJNMgOeK OSUhW:O)RPX{X[Z	H0HSJEQ8orM�O0U	JG�hWYK2O-WEMhQ‰\]JEW:HSMhK _€RYHno]OqK4JN\y_ 3'F �

H 
O8!:=<�� F �=3�5m@�
�D��;orOdM	JNJEQaKnO0R8\]RkR���O0R8‚YJNO)O0UaowK#orMg_€RYH0z•WEO0orRYM �)lAUaJNH0J[_€RYH0Jk˜hoy_ W ��WEH��kREpZgLK�OqWfKT�ƒo K

O0R �hJ1\]JEW:HSM	JEQ ˜ OSU	owKdM	JNO

�

RYH���X{W:M�O0UaJNRfHSJNO0o XNW:\]\r^8\]JEW:HSM�O0R�KI�hWEM�K�K4O0J ��KnO0R�X[RYz%�	Z	OSJCOSU	J��	HSR��hJNH

RfZ	OE�	Z	O ��V	Z	HSO0U	JNHSz8RfHSJk˜”O0U	RYZ	‚fU�orM	o]O0o W:\r\]^ JEWYXjU�Z	MaorO8HSJEKI�hRfM�Q	K8O0R JEWYXjU�o]M?�	Z	O�\ro]M	JƒOSU	H0RYZ	‚fUW

K2o]M	‚f\]J

�

orMhQgR

�

˜ MaJ

� �

o]MhQgR

�

K-XNW:M �hJ�X[H0JEWEO0JEQ�WEZ	O0RYz•W:OSowXNWE\r\]^

�

U	JNM M	JNJEQPJEQ�K2R•O0U�W:O-O0U	J1ZaM	orOeK

XNW:M•HSJEKI�hRfM�Q‰O0R�JNpkJNHS^To]M?�	Z	O#\]orM	J W:OdW:MP^•MgZaz �hJNH”R:_ O0orz�J)QgJ{\wWN^	K��

v�H0JN\ W:OSJEQ8W:HeXjUaorO0JLX[O0Z	HSJk˜PQgJEK4or‚fMaJEQ �g^�•)WN^•W:M�Q‰•BWLpkJ{M?�hRfH0O

�

™Nš�� ˜gH0JLKI�hRfMhQaK}OSR�QgowKSX[H0JNOSJ)orMPO0J{H�g

pYW:\wK”R:_`O0o]z8J#orM8OSU	Jd�hWYK2O#HeW:O0UaJNH#O0UhWEM•O0R1orMPO0J{H0pYW:\ K X RfMPpkRf\rpkJLQ

�

o]O0U•WTbBW:Z�K0K2o W:M �slAU	JNo]H#WEHqXqU	orOSJEX-g

O0Z	HSJ-W:\]\rR

�

K#W!�	HSJEKI�hJEX[o xhJEQ1MgZaz �hJNH”R:_ WfQaW��	OeW �	\]JCOSorz8JBQgJN\ WN^	K”O0R�W��'�'JLW:HA_€RfH 
O<'K)X[RfM	MaJEX[O0o]RfM8o]M

O0U	J-M	J{O

�

RfHE� W M	RYO .4ZhK4O)X[RYM	M	JEX O0orRYMhKAO0R�O0UaJ5orM'�	Z	O#Z	M	o]OqKLX �#ltR8QPJNpkJN\rR"�•O0U	JNo]H#M	JNO

�

RYH�� ˜	O0U	J{^•W:\ K2R



8&H �”UhW&�	O0JNHd› ��ikRY\rpPorM	‚�l J{z%�hRfHqWE\tGIH0R �	\rJ{z•K

�

o]O0U�‘nJNZ	HeW:\;‘nJ{O

�

RfHE�	K

JNuZ�	\ro X[orOS\r^1_€RfH0z W:\roa(NJEQ8O0UaJ1M	RfOSorRfM R:_ O0o]z8J3QgJN\wWN^aK)W:M�QV�	H0RPQgZ�X[JEQ W z�JNO0U	RPQ‰_€RYH-QgRYorM	‚•‚fHeWfQgo]JNMPO

QgJEKSX[JNMPO

�

orOSU•H0JEKT�'JLX[O#O0R�O0U	JG�hWEHqWEz8JNO0J{HqK OSUhW:OBKI�hJEX oy_€^�O0U	J3QgJN\ WN^	K��

�).

�

� � � .������$�&%�� � % � (&� � '

_ oC�kJdltJNz%�hRfHeW:\hltHqWEMhK2o]O0orRYM8ŽdorJNHeW:HqXqU	o]JEK‹WEMhQTOSU	JdW:\]‚fRfHSorOSU	z•K .4ZhK4O”z8JNMPO0orRYM	JEQ ˜EH0JLX[Z	H0HSJNMPOIM	JNZ?g

HqWE\	M	JNO

�

RYH��aKIXNWEM�W:\wK4R �'J#Z�K2JEQ1orM ��WEH��kREp g K)J{MgpPorHSRfM	z8J{MgOeK

�

U	JNH0J K-o K‹M	RYOAKT�hJEX[oyx�JEQ5orM�WYQgpYW:MhX[J �

lAU	J)OSR��hRf\]Rf‚f^�R:_ WCM	RYM?g HSJEX[Z	HSH0JNMPOAMaJNO

�

RfHE�To KAWYX[^	X \rowX �‹’/M8OSU	RkK4J �2_€J{JEQ gw_€RfH

�

W:HeQ 	cMaJNO

�

RfHE�	K ˜kJEWfXqU

Z	M	o]OdK2JNMhQaKAorMg_€RYH0z•WEO0orRYM•O0R1RfOSU	JNHdZ	M	o]OqK _€H0RYz

�

U	o XjU•orO

�

or\]\tM	JNpkJNH QgorHSJEX[O0\]^1RfHdorMhQPorH0JLX[O0\]^1H0JEX[J{orpkJ

orMg_€RYH0z•WEO0o]RfM �-’/MƒHSJEX[Z	HSH0JNMPOdM	JNO

�

RYH��aK[˜ RYM OSU	J5RYO0U	JNH-UhWEMhQ ˜ OSU	JNHSJ�W:H0J�X ^	X[\]JEK��5i Rfz8J3Z	M	orOeK)K2J{MhQ

orMg_€RYH0z•WEO0o]RfMƒOSR•RfO0UaJNH-Z	M	orOeKnO0U�W:O-O0U	J{^ƒJNo]O0U	JNHBQgo]H0JEX[OS\r^•RfH-o]MhQgorHSJEX[OS\r^8HSJEX[JNo]pkJCo]Mg_€RfHSz•W:OSorRYMƒ_€H0Rfz

O0U	J{z•K2JN\]pkJEK�� vn\]\hXNWfK4JEKIO0R �hJ)X RfMhK4owQgJNHSJEQ1U	JNH0JdWEH0J �O: D�> 8U5 �I5 � � : �S5dM	JNO

�

RYH��aK‹orM

�

U	o XjU1o]Mg_€RfHSz•W:OSorRfM

owK#K4JNMgO#REpkJNHsJEWfXqU�X[RfMaM	JEX[OSorRfM•JNuaWfX O0\r^�RfM�X[JG�'J{H#O0orz�J)K4O0J � W o � J �r˜kJEWYXjU�Z	M	orO#o KAZ?� Q	W:OSJEQƒRfM�X[JG�'J{H

O0o]z8J1K4O0J �4X �ƒlAUaJ•K2o]z%�	\rJLK2OdH0JEX[ZaH0H0J{MgO-M	JNO

�

RfH��aK)\rRkR"� .4ZhK4O5\]oC�kJ1O0UaJc_€JNJLQ g _€RYH

�

W:HqQ M	JNO

�

RYH��aK5QgJ g

K0X[HSo �hJEQ1orMV�”U�W��	OSJNHJkP˜gJNuaX[J �	O”OSUhW:O K2Rfz�JnU	o Q	QgJNM�Z	M	o]OqK”UhWNpkJ)K4orM	‚Y\rJk˜kH0JLX[Z	H0HSJNMPOAK4JN\y_ g X[RYM	M	JEX[OSorRYMhK[˜

W:MhQ�O0U	JNHSJ)WEH0JdM	R5RYO0U	J{HAH0JLX[Z	H0HSJNMPO”X[RfMaM	JEX[OSorRfM�K��”•Iu	WEz%�	\]JEK‹R:_;OSU	JEK4JnM	J{O

�

RfHE�	K

�

or\]\ �'JBQgJEKSX[H0o �hJEQ

M	JNuPO

�

V‹orHeK2ON˜ �ƒR"(NJNH b K �cF&> 	�D&5��Sf#WYXU�Zg G HSR��hWE‚kWEO0orRYM•M	JNO

�

RYH��

�

Y"h�� W:M�Q f#WYXjUaHqWfXqUcb K � � :=>��"K�� � : �#M	JNO�g

�

RYH��

�

› � �`W:MhQ ikJEX[RYMhQ ˜`V'WEU	\rz W:Mcb K)|
�J�PW |}JEX Z	H0HSJNMgO`�sWfK0X{WfQgJ^�”RfHSH0JN\ W:O0o]RfM4X W:HeXjU	o]O0JEX O0Z	HSJ

�

8�?�� �

v}_€O0J{HAO0UaJEK2J3X[RYz8JEKAW�QgJEKSX[H0oa�	O0o]RfM8RE_I_€Z	\]\r^�X[RfM	MaJEX[O0JLQTH0JEX Z	H0HSJNMgOsM	JNO

�

RYH��aK��

�).

�

.

�

� �1���������	��
� 0	�1 ������������������� � ��� � " %�� � % .1���!'

lAU	Jc_€RPX ZhK2JEQ W:HqXqU	o]O0JEX[OSZ	H0J1Z�K2JEK-U	owQ	QPJNM ZaM	orOeK

�

orOSU WYQ�.4ZhK4OqW �a\rJ•X[RYM	M	JEX O0orRYMhKCo]M OSU	J�U	owQ	QPJNM

\wWN^kJNH”O0R3JNMhX[RPQPJ5W5pYWEH0owW �	\rJ QgJEXNWN^1HqWEO0J �”lAUaJ)RfZ	OE�	Z	O#RE_IJEWYXjU�Z	M	orOsowKsQgJEK0X H0o �hJEQ�WfKAO0UaJ-K0~kZhWfK4U	JEQ

K2Z	z R:_”o]OqKAorM'�	Z	OJ�	\]ZhK#W:M WfQ�.4ZhK4OqW �	\rJ)_€HqWYX[O0o]RfMt˜���R:_`orOqK �aH0JNpPorRYZhKApYW:\rZaJ

�

� � W+�LX �  ��TW

�

�

�

�

W��LX

�

�

�

X 0�� � ��� W+��)�™�X'% W€›%3]™�X

�

U	JNHSJ��

�

W��LXsowK#O0U	J1pYW:\]Z	J5RE_sO0U	J 	 O0U�U	owQ	QPJNMƒZ	MaorOBW:O)OSorz8J�� ˜ W:MhQ �

�

W��LXsowK#O0U	J3pfWE\rZ	J1RE_”O0UaJ �•OSU

orM?�aZ	O)Z	M	o]O3W:O-O0o]z8J ����v ZaM	orOd�kJ{J �hK)W^�go]MhQƒR:_ H0Z	M	MaorM	‚ WLpkJ{HqW:‚YJ1R:_ orOqKd�hWYK2O3orM?�	ZaOqK[˜

�

U	o XjU�o]M

�	H0o]MhX[oa�	\rJ-WE\r\]R

�

K#O0UaJ5M	JNO

�

RfH��•OSR8z•W��kJBZhK2J3R:_sJNpkJNMPOqKAOSUhW:OdRPXNX[Z	HSH0JEQƒo]M•O0U	J W:H �aorO0HeW:HSor\r^�Qgo K2OeW:MPO

�hWfK4O �3lAU	J5_€RPX[ZhK4JEQ�M	JNO

�

RYH��•R��hJNHeW:O0JLK �P^^�kJN^PorM	‚�orMPO0R•X JNH0OeW:orM•_€JEW:OSZ	H0JLKnR:_ O0U	J3orM?�	ZaO-W:MhQ�O0UaJNM

H0JNz�JNz �hJNH0o]M	‚)O0UaJEK2J)_€JEWEO0Z	HSJEKAZ	MPO0or\t\ W:OSJNH �

lAU	J)Z	M	o]OqK”orM^f#WYXjU	HeWfXqUcb K”K4O0owXL�P^ g �	orOeKIM	JNO

�

RYH��1orM�X[\rZhQPJnOSU	J��

�

�

�

O0JNHSz

�

orOSU	orM8OSU	J-KS~•ZhWYK2U	o]M	‚

_€Z	MhX[OSorRYM �

� � W+�LX �  ��TW � � ���TW�� )�™�X 0

�

�

�

�

W��LX

�

�

�

X 3 W€›%3J8 X

f#WfXqU	HqWYXjU�WE\wK4R5ZhK4JEK”W5K2o]‚fz8RYowQ	WE\hWfX O0orpYWEO0orRYMc_€ZaMhX[O0o]RfM

�

orOSU8WYK2^Pz%�	O0RYO0JEK”WEO )3™)WEMhQ 03™Y˜	W:\]\rR

�

orMa‚

O0U	J��

�

b K)O0R �qK4O0owXL� 	8W:O W �hR K2orOSorpkJ�RfH-M	JN‚ W:OSorpkJ�pfWE\rZ	J

�

U	JNM O0UaJTo]M?�	Z	O-O0R�O0U	J1ZaM	orO-owK-K4O0H0RYM	‚f\]^

�hRkK2o]O0o]pkJ#RfHsK2OSH0RfMa‚f\r^1MaJN‚kWEO0orpkJ#HSJEKI�hJEX O0orpkJ{\r^-WEMhQ!�

�

owK‹\ W:HS‚fJ ��+�o]O0U1O0UaowK”W:HeXjU	o]O0JEX O0Z	HSJk˜:\ W:HS‚fJdorM?�	ZaO

pYW:\rZaJEKnX{W:M�X{W:ZhK4J1WTU	o Q	QgJNM�Z	M	o]O#O0R��SH0JNz8J{z �'J{H 	COSUhW:O W:MƒJ{pkJNMgO#U�WfKnRPXNX Z	H0HSJEQ‰o]M‰OSU	J!��WfK2O W:MhQ

O0R��kJNJ �•O0U�W:OdpfWE\rZ	J WNpfWEor\ W �	\]J5WYK7�aH0RPX[JEKSK2o]M	‚•X[RYMgOSorMPZ	JEKAZ	MPO0o]\torO#owK#M	JNJLQgJEQ•W:OdO0U	J3RfZ	OE�	Z	O � i orMhX[J

orO#o K#K2OqW �	\rJ-o]M‰O

�

R��'R K0K4o �	\]J1K2OeW:OSJEK[˜	JEWYXjU•U	o Q	QgJNM•Z	MaorOdXNWEM�QgJNOSJEX[OsO0U	JG�	HSJEK2JNM�X[J-RfHdW ��K2JNMhX J5R:_ W

K2o]M	‚f\]Jn_€JEW:OSZ	H0J

�

›�� �

_ JEW:HSM	orM	‚•o]M �'RYO0U M	JNO

�

RYH��aKnowKBQgRfM	J �P^ƒ‚fHeWfQgo]JNMPO-QgJEKSX[JNMPOno]M�O0U	J1JNHSH0RYH-KI�hWYX[J

�

orO0U�HSJEKI�hJEX O

O0R•O0UaJTz8RPQPoyx W �	\rJ��hWEHqWEz8JNO0J{HqK

�

�

�

W:MhQ"�

�

_€RYH5WE\r\�	dW:M�Q�� �TlAUaJTM	J{O

�

RfHE�	K)WEH0J8z�RfH0J`�hR

�

JNH2_€Za\



› � k ��|#JEX[Z	HSH0JNMPOs‘nJNO

�

RYH��aK 8fš

O0UhWEMƒOSU	J3WfQ	W&�	O0o]pkJ5QPJN\wWN^Zg \]orM	J)MaJNO

�

RfHE�	KdW WfK

�

JN\]\tWYKnltJNz%�hRfHeW:\;ltHqWEMhK2o]O0orRYM�Žno]JNHqWEHqXqU	orJLKUX;orM•O0U�W:O

O0U	J{^�XNW:M8o]MS�aH0orM�X[oC�	\]J#H0JNz�JNz �hJNHIWEM8JNpkJNMPO”REpkJNH”W:M�WEH �	o]O0HqWEH0o]\r^5\]RfM	‚1OSorz8J KI�hWEM �slAU	J)WEz8RfZaMgO”R:_

orMg_€RYH0z•WEO0o]RfM8OSUhW:OdO0U	J-M	J{OqK#XNWEMƒK4O0RYH0J5o KARfM	\]^8\ro]z8orOSJEQ5O0R�O0UaJCMPZ	z �hJNH”R:_”U	o Q	QgJNM•Z	MaorOqK��

mnM	\roa�kJ1QgJ{\wWN^ g€\ro]M	J1z8RPQgJ{\wK[˜tOSU	J �ƒR�({JNH3W:MhQ[f#WYXjUaHqWfXqU M	JNO

�

RYH��aKCQPR�M	RfO K2O0RYH0J•W•U	owK4O0RYH0^�R:_

�	H0J{pgo]RfZhK1pYW:\rZaJEKcRYM	J WL_€OSJNH�O0U	J�RfO0UaJNH8O0R �'J�ZhK2JLQ�W:O8\ W:O0J{HTOSorz8J•K4O0J ��K���V	RYH8JNuaW:z%�	\]Jk˜”K0WN^•W

M	JNO

�

RYH���owKCOSR �'J�O0HqWEorM	JLQ OSR�K2o]zTZa\wW:OSJ1W•~kZ	JNZ	Jk˜;KT�'JLX[oyx X{W:\r\]^ƒOSRV�	HSRPQgZhX[J•WYKCRYZ	O��	ZaO1WƒX R��P^ƒR:_

O0U	JBM	JNO

�

RYH�� b K o]M?�	Z	OsO

�

JNMPO4^�K2O0J��hKAJEW:HS\ro]JNH �`v}OsJNpkJNH0^�K4O0J ��O0U	J-orM'�	Z	O#XqUhWEM	‚fJEK ˜hW:MhQ8O

�

J{MgO4^1O0o]z8J

K2OSJ �hKA\wWEO0JNH#OSU	JEK4J5XqUhWEM	‚fJEK#z�ZhK2O	�'J-HSJ

�

JEX[OSJEQ8orM•O0UaJCRYZ	O��aZ	O!W€o � J �r˜	–dZ	O��aZ	O W+�UX.��’/M?�aZ	O W+��)I8"0 XEX �

– �gpPorRYZhK2\]^k˜AW QgJN\wWN^Zg \]orM	J�z8RPQgJN\dowK1owQgJLW:\A_€RfH�O0U	o KcOeWfKI� ˜dK2o]MhX[Jƒo]OTo KcOSU	JƒM�W:O0ZaH0JƒRE_ QgJN\wWN^�\ro]M	JEK

O0R•H0J��	H0RPQgZ�X[J8W�K2o]‚fMhWE\AWN_€O0JNH3W�X[JNH0OeW:o]M QgZaHqW:OSorRYM �S+�U	o]\rJ1OSU	Jc_€RPX ZhK2JEQ M	JNO

�

RYH���WEHqXqU	orOSJEX[OSZ	H0J1o K

O0U	J{RfH0J{O0owX{W:\r\]^•XNW&�hW �	\]J1R:_ K2RY\rpPorM	‚�O0U	o KnOqWYKI�‰_€RYH3W:H �aorO0HeW:HS^�QgJN\ WN^	K#‚fo]pkJNM�Qgo K0X[HSJNO0J3pYW:\rZaJEQƒorM?�aZ	OqK ˜

�

JNo]‚fUPOqK‹RE_`W:H �	orOSHqW:HS^��	H0JLX[owK4orRfM=˜kW:MhQ�W �hR

�

JNH4_€Z	\	JNM	RYZ	‚fU�O0HqWEMhK _€J{H _€Z	MhX O0orRYMVW K2JNJdvm�?�hJNMhQgo]u�v _€RfH

W-Qgo , JNHSJNMgOSowW �	\rJ K2Rf\]Z	O0o]RfM4Xe˜PK2ZhXqU8W)M	J{O

�

RfHE�5owKIU	o]‚fU	\]^5o]z%�	HqWYX[O0o XNW:\PWEMhQTM	RYO��'R K0K4o �	\]J

�

o]O0U�\rorz�orO0JLQ

�	H0JLX[owK4orRfM�UhW:HeQ

�

WEH0J5RYH

�

o]O0U•z8RYM	RfOSRfM	o XnO0HeW:MhK/_€JNH}_€ZaMhX[O0o]RfMhK��

�).

�

.

�

� � �!.�� ���$�&%���04' � 04 5� ��(	�����$2#0!%,"#(��

lAU	Jd|
�J� W/|#JEX[ZaH0H0J{MgO��sWfKSXNWfQgJd�”RYH0HSJN\wWEO0orRYM4XtM	J{O

�

RfHE�CHSJEK2J{z �	\]JEK'OSU	J#K4O0o XU�P^ g �	o]O;W:HqXqU	o]O0JEX[OSZ	H0J

�	Z	O3owK5W�X RfMhK4O0H0Z�X[O0o]pkJTM	J{O

�

RfHE� OSUhW:O�WYQ	Q	K5Z	M	o]OqK3WfK5M	JNJLQgJEQ .4ZhK4O1WYK5O0U	JV�sWYK0XNWYQgJ �”RYH0HSJN\wWEO0orRYM

W:HeXjU	o]O0JEX O0Z	HSJ5QPRkJEKCo]M�M	RfM?g€O0J{z%�hRfHqWE\”QgRYz•W:o]MhK!W2i JEX[O0o]RfM�k �98 X �5lAUaJTRYZ	O��	ZaOCRE_#OSU	J�|
�J��U	owQ	QPJNM

Z	M	o]OqK)owKnOSU	J�K0W:z�J�WfK)orM •”~•ZhWEO0o]RfM › �98P˜

�

orO0U O0UaJ8QgJLXNWN^kJEQ‰pYW:\]Z	J�orMhK4owQgJ1OSU	J1O0HeW:MhK/_€JNH)_€Z	MhX[OSorRfM �

lAUhW:O-o K[˜tO0U	J�M	JNO

�

RfH�� b KdU	owQ	QPJNM ZaM	orO�b KnHSJEX[JNo]pkJ5orM'�	Z	On_€HSRfz Z	M	o]OqK)\rR

�

JNH)orM O0UaJ1M	JNO

�

RYH�� W:O-OSU	J

X[Z	HSH0JNMPOIO0o]z8J#K4O0J ��W:M�Q _€HSRfz�O0UaJNz•K2J{\rpkJEK;W:O”O0UaJ
�	HSJNpPorRfZ�K OSorz8JsK4O0J � �”vd‚kW:o]Mt˜k‚fHeWfQgo]JNMgOsQgJLK0X[JNMPOIo K

�hJNH2_€RYH0z8JEQ1O0R�O0ZaM	J)O0UaJ

�

JNor‚YUgOeKAWEMhQ‰OSU	J-QgJEX{WL^��hWEHqW:z�JNO0JNHeK��”ŽnR

�

JNpkJNHN˜YorM�|
�J�d˜	W��hRkRf\;R:_`M	J

�

Z	M	o]OqKIWEH0JdO0HqWEorM	JLQV5;< � 
�DLD&5‹OSR �aH0JEQgo X[OIOSU	J#RfZ	OE�	Z	O”JNHSH0RfH”RE_tO0UaJ#M	JNO

�

RYH�� �IlAU	J �hJEK2O”RfMaJno K‹OqW&�kJNM

W:MhQ8o]MgOSJN‚fHeW:O0JLQ o]MgOSR5OSU	J-M	JNO

�

RYH�� �gorOeK

�

JNo]‚fUPOqKsW:H0J)_€HSR�(NJNM �hW:MhQ8orOeKARfZ	OE�	Z	OdowK”z•WfQgJ WLpYWEor\wW �	\rJBO0R

O0U	J1MaJNugO-‚YH0RfZ'� R:_ O0HqWEorM	J{JEK)O0R�WfKSK2owK4O5OSU	JNz o]M X RfH0HSJEX[OSorM	‚8OSU	J�H0JNz•WEorM	o]M	‚�JNH0HSRfH ��lAU	J�M	JNO

�

RfH��

O0UPZhK#‚fH0R

�

K)RfMaJ1U	owQ	QPJNMƒ\ WL^kJ{HdW:O-WTOSorz8J

�

o]O0U�W�K2orMa‚f\rJ3Z	M	o]O)orM�JEWfXqUƒ\ WL^kJ{H �dlAU	J5RYZ	O��aZ	O-pfWE\rZ	JLK

_€H0RYz W:\]\tZ	M	orOeK _€JNJEQTo]MgOSR1JNpkJNHS^TZ	MaorO#U	o]‚fU	JNH#o]M•O0U	J-M	JNO

�

RfH�� �

|
�J� XNW:M3\rJEWEH0M3O0R)JNuPO0HeWfX[O;WEMg^3WEH �	o]O0HqWEH0^-MPZ	z �hJNHtRE_	_€JEWEO0Z	HSJEK=_€HSRfz�O0UaJAorM'�	Z	O`K2O0HSorM	‚a˜��kJNJ �aorM	‚

O0U	J{z _€RYH�W:MP^�W:H �	orOSHqW:HS^�QgZ	HeW:OSorRfM � lAU	JEK4J•M	JNO

�

RYH��aK5K2UaRfZ	\ Q �hJ�W �a\rJ•O0R�\]JEW:HSM�WEMg^ ��W:HE�kREp g K

OqWYKI�

�

U	J{H0J K1owKAo]M	orOSowWE\r\r^1ZaM?�gMaR

�

M=˜hK2orM�X[J)O0UaJN^8WEH0J3XNW&�hW �	\]J-R:_ K2O0RYH0o]M	‚8WEM�W:H �aorO0HeW:HS^•W:z8RYZ	MPOAR:_

�hWfK4OAU	o K2OSRfH0^�orMP_€RfH0z W:O0o]RfM �`ŽnR

�

JNpkJ{HN˜fOSU	JNH0JBW:HSJ-X[RYz%�	Z	OeW:O0o]RfMhK”O0U	JLK2JdM	JNO

�

RYH��aKAXNWEM	M	RfO �hJNH2_€RYH0z �

lAU	owKIUhWYK �hJNJNM��	HSR:pkJ{M �g^%�”U	J{Mt˜c5�� 
�B

�

�

™ h�� ˜

�

U	R1K4U	R

�

JEQ1O0UhWEO#|
�J� M	JNO

�

RYH��aK Z�K2orMa‚5K4or‚Yz8Rfo Q5RfH

O0U	HSJEK2UaRf\wQ�WYX[O0o]pYW:O0o]RfMƒ_€Z	M�X[O0o]RfMhK)WEH0J1Z	M�W �	\]J5O0R•\]JEW:HSM�X[JNHSOqWEorM X[\ WfK0K4JEK#R:_Ax�M	orOSJ g/K4OqWEO0J1‚fHeW:z8z W:HqK��

W/lAU	o KnowKBQgZ	J�O0R8OSU	J5_ WfX[O-OSUhW:O-M	RYM	J1R:_ O0U	J�|
�J��U	o Q	QgJNM�Z	MaorOqK)UhWNpkJ X[RfM	MaJEX[O0o]RfMhK-QgR

�

M

�

WEHqQ	K ˜

�hWfXL��O0R5\]R

�

JNHsZ	M	orOeK # Z	MaorOqKsX[\rR K2JNHsO0R1OSU	J)orM'�	Z	OqK�� X3vnMaRfO0UaJNHA\]orz8o]OqW:OSorRYM1R:_ |
�J��owK OSUhW:O#o]OAo KAW

� �hWEOqXqU 	1\rJEWEH0M	o]M	‚8WE\r‚YRfH0o]O0U	z �”l HeW:orMaorM	‚�zTZ�K2O �hJ QgRfM	J3RfM W xhuPJEQ�K2JNO#RE_”O0HeW:orMaorM	‚��hW:OSO0JNHSMhKdW:MhQ

XNW:MaM	RfO �hJ-QgRYM	Jno]MhX[HSJNz8JNMPOqWE\r\ ^-WfK”M	J

�

Q	W:OeWCowK��	HSJEK2J{MgOSJEQ � WT�”Rfz%��W:H0o K2RYMhK

�

orO0U�|
�J��WEH0JBK2U	R

�

M

orM�ikJEX O0orRYM)? �J8 �]™�� X

�).

�

.

�

�1.52-2

"

��(+�5��� � %��! � � �!.�� ���$�&%�� � � �5" %�� � %,.�� � '

’ M X[RYMgOSHqWfK4O-O0R‰_€RPX ZhK2JEQ W:M�Q |
�J��M	J{O

�

RfHE�	K ˜‹X JNH0OeW:orM X[\ WfK0K4JEK)R:_s_€Z	\r\]^�X[RYM	M	JEX[OSJEQ�H0JEX[ZaH0H0J{MgO

M	JNO

�

RYH��aK W€M	JNO

�

RYH��aK O0UhWEO”W:\]\rR

�

X[^aX[\]JEK orM3O0U	JNo]H;X[RfMaM	JEX[OSorpPorO4^ �hJEK4owQgJLK .4ZhK4O”K2J{\y_ g X[RfM	MaJEX[O0o]RfMhKLX U�WLpkJ

�hJNJNM1K4U	R

�

M �P^ �ƒorMhKT�g^

�

Yg™��PO0R��'JdltZ	HSorM	‚)JL~•Z	o]pYW:\rJ{MgO � _ o]z8orOSJEQ)pkJNHqK4orRYMhK RE_ O0U	JEK4JAM	J{O

�

RfHE�	K‹U�WLpkJ



k�0 �”UhW&�	O0JNHd› ��ikRY\rpPorM	‚�l J{z%�hRfHqWE\tGIH0R �	\rJ{z•K

�

o]O0U�‘nJNZ	HeW:\;‘nJ{O

�

RfHE�	K

�hJNJNM�QgJNpPowK2JLQ �P^�QfRfHeQ	W:M

�

›Ok�� W:M�Q8•I\rz•WEM

�

8�h�� �”lAU	JLK2JdM	JNO

�

RYH��aK[˜kO0U	RYZ	‚fU�XNW&�hW �a\rJdR:_`X[RYz%�	Z	OSorM	‚

_€Z	MhX[OSorRYMhKnM	RYO1X[RYz%�	Z	OeW �	\]J �P^‰_€RPX[ZhK4JEQ W:MhQ |
�J��M	J{O

�

RfHE�	K ˜ MaJNpkJNH0OSU	JN\]JEK0K#UhWNpkJ5\]orz8o]OqW:OSorRYMhK}o]M

�

UhW:OtOSU	JN^-X{W:M�BC5�
O8;< ˜EQgZaJ OSR#O0U	JI_ WYX[OtO0UhWEOtO0U	J{orH \]JEW:HSM	orMa‚dW:\r‚YRfHSorO0Uaz•K'RYM	\r^BW��?�aH0REugo]z•W:OSJI‚fHeWfQgo]JNMPO

QgJEKSX[JNMPO �#–nOSU	JNHdM	JNO

�

RYH��aK#QgR•X[RYz%�	Z	OSJ)O0UaJ1X[RYz%�	\rJ{O0Jd‚fHqWYQgorJ{MgOBW:MhQ�W:HSJ1XNW&�hW �	\]J5RE_”\rJEWEH0M	o]M	‚�WfK

�

JN\]\sWfK1K2RY\rpPorM	‚ QgoON X[Z	\]OG�	H0R �	\rJNz K�� f#WfXL� g GIH0R���W:‚kWEO0o]RfM•lAU	H0RYZ	‚fU lAorz8J�WEMhQ orOeKCpYW:HSowW:MPOqK

�

H&HP˜

™f™�h	˜‹™ 8g™��;O0H0JLW:OdO0U	J3O0JNz%�hRYHqW:\;XqUhWEHqWfX O0JNHSowK2OSowXNKARE_ K2JE~kZ	JNMPO0o W:\tOqWYKI�aK DT@�
 � : 
�BaBMK �dlAU	JLK2J�W:\]‚fRYH0orOSU	z•K

X[H0JLW:O0J W5pkJNH0^1\ W:H0‚YJ-pgo]H0O0Z�W:\ MaJNO

�

RfHE� �P^�H0J �	\]owXNWEO0o]M	‚5OSU	J)H0JLW:\tM	JNO

�

RfH���RfM�X[Jn_€RfH#J{pkJNH0^1OSorz8JBK2OSJ �

W:MhQƒOSU	JNM W:O0OeWfXqU	orMa‚TOSU	JEK2J3M	JNO

�

RYH��aK}OSRf‚YJNO0U	J{H �)lAUaJ1RfZ	OE�	Z	OqKdR:_”OSU	J1M	JNO

�

RYH��•WEO)RfMaJ1O0orz�J-K2OSJ �

W:HSJ _€JLQ‰WYK}o]M?�	Z	OeK}OSR1O0U	J3M	JNO

�

RYH���W:OdO0U	J-M	J{ugO#OSorz8JBK2OSJ � �sv}OdK4Rfz8Jd�hRYorMPO # JNo]O0U	J{H#W:OdO0UaJCJ{MhQ

R:_BO0U	J K2JE~kZ	JNMhX J8RfH�WN_€O0JNH�W�X[J{H0OqWEorM MPZ	z �hJNH-R:_BO0orz�J�K2O0J��hK # _€RfH

�

W:HeQ[�	H0R"�hW:‚ W:O0o]RfM�OSU	H0RYZ	‚fU

O0U	J3XqUhW:o]M•R:_”M	J{O

�

RfHE�	K#owK#K4O0R��'�'JLQ ˜ WEMhQ �hWYXU�Zg �aH0R���W:‚kWEO0o]RfM�O0UaH0RfZa‚fUƒOSU	J5J{MgOSorH0J � :=8�� 	
�BgM	JNO

�

RfH��

owKd�hJNH2_€RYH0z8JLQ ��lAU	J

�

JNor‚YUgO XjUhWEM	‚fJLK5XNWEM �hJ•W&�?�	\ro]JEQƒO0R�O0U	J

�

J{or‚fUPOqK)o]z8z8J{QgowWEO0JN\ ^8RYH1WL_€OSJNH3W:M

J �hRPXjU•RE_sK2ZhXqU�K2JE~kZ	JNM�X[JEK��

f#WfXL� g GIH0R���W:‚kWEO0o]RfM�lAU	H0RYZ	‚fU lAorz8JJ�hJNH4_€RfH0z K J{u	WYX[O”‚fHqWYQgorJ{MgOsQgJEKSX[JNMPO

�

U	JNM8OSU	JnpPorHSO0ZhWE\hM	JNO�g

�

RYH�� KI��W:MhK5OSU	JTJ{MgOSorH0J�K4JE~kZ	JNMhX[J �8’/O-owKCMaRfO1WEM orM�X[H0JNz�JNMgOeW:\t\]JEW:HSM	orM	‚ W:\]‚fRfHSorOSU	z�˜;W:MhQ orMgxhMaorO0J

K2JE~kZ	JNM�X[JEK-W:HSJ8O0U	J{H0J[_€RYH0J�orz%�hRkKSK2o �	\rJ1OSR�\rJEWEH0M ��–dM	J

�

WN^ OSRƒO0HeW:o]M RfM�orMPxhM	orOSJ8K4JE~kZ	JNMhX[JLK o K)O0R

�hWfXL�Zg �	HSR��hWE‚kWEO0J5REpkJNHsRfM	\]^8O0UaJd�hWfK4O

�

OSorz8JBK2OSJ �hK #

�

U	J{H0J

�

owK#W1XNWEH0J[_€Za\r\r^�XqU	RkK4JNM8orMPO0J{‚fJNH”_€RfH

O0U	J1OeWfKT��O0R �hJT\]JEW:HSM	JEQV# W:MhQ O0R•or‚YM	RfHSJ8WE\r\��	HSJNpPorRfZ�KnO0o]z8J1K4O0J �hK���+�or\r\]owWEz•K#W:MhQ G‹JNM	‚

�

™28P™��

QgowKSX[ZhKSKAO0U	JG�hRkK4orO0o]pkJ3W:MhQ8M	JN‚ W:OSorpkJ3X[RfM�K2JE~kZ	JNMhX JEK RE_”O0U	o K#W��?�aH0RkWYXjU �

v QgoM, J{H0JNMPON˜”orMhX H0JNz8J{MgOeW:\”z8JNOSU	RPQ

�

H�hg˜d™f™ ›h˜#™28"k �dXNWE\wX[Za\wW:OSJEK1O0U	J X[Rfz%�a\rJNOSJ8‚fHeWfQgo]JNMgO�WfK�W

_€Z	MhX[OSorRYM RE_-O0UaJ�QgJNHSorpYW:OSorpkJEK3X[Rfz��	Z	O0JLQ WEOTOSU	J^�	H0J{pgo]RfZhK1O0o]z8J•K2OSJ � �•lAU	owK�W��'�	H0R WfXqUt˜#O0JNHSz8JEQ

|Il#|m_*W/|#JEW:\=lAorz8J |}JEX Z	H0HSJNMgO9_ JEW:HSM	orMa‚ X	�g^%+�o]\r\]owW:z K WEMhQ��hoa�hK2J{H

�

™28"k�� ˜hQgRkJEK#M	RfOdH0JE~kZ	o]H0J)OSU	J

\wWEH0‚fJ-pPorHSO0ZhWE\ M	JNO

�

RfH���O0U�W:O#‚fHSR

�

KnWYXNX[RfHeQgorMa‚1O0R�O0U	J)\]JNM	‚YO0U•R:_`O0U	J3K4JE~•ZaJNMhX[J)OSR �hJC\]JEW:HSM	JEQ �”‘dR

pYW:\rZaJEKC_€H0RYz �	H0J{pgo]RfZhK5OSorz8J�K2OSJ �hK%W RYO0U	J{H1O0UhWEM�O0UaJ‰OSHqWYX[J•R:_ QgJNH0o]pYW:O0o]pkJEKUXBzTZ�K2O �hJ�K2OSRfHSJEQ _€RfH

O0U	J�X[RYz%�	Z	OeW:O0o]RfM ��WI�”Rfz��hW:HSowK2RYMhK

�

o]O0U�OSU	owK)z8JNOSU	RPQ W:H0J�K2UaR

�

M orM K2JLX[O0o]RfMhK5? �J8 �]™TWEMhQ�? �98 �J8 �MX

fAZ	O1|`l#|
_�HSJE~•ZaorH0JLK

�

W

�

�&X-K2OSRfHeW:‚fJ�KT�hWfX[J W

�

U	JNHSJ

�

o KCOSU	J8MPZ	z �hJNH-RE_dM	JNZ	HSRfMhKLXq˜sW:MhQ

�

W

�

�&X

X[Rfz��	Z	OqWEO0o]RfMhK8WEO•JNpkJNH0^•O0o]z8J�K4O0J � � –dO0UaJNH•W:\]‚fRYH0orOSU	z•K

�

š�h	˜)™�0&8	˜-™28P™��)UhWNpkJ �'J{JNM �	H0R"�hRkK2JLQ

O0UhWEO3W:O0OSJNz%�	OdO0R•HSJEQgZhX[J3O0U	J1MPZ	z �hJNHnRE_dX[RYz%�	Z	OeW:OSorRfM�K
�hJNH)O0o]z8J1K4O0J ��OSR

�

W

�

� X �1lAU	RfZa‚fU OSU	J

X[RkK4OnRE_”ZhK4orM	‚•W5_€Z	\]\r^8HSJEX[Z	HSH0JNMPO#M	JNO

�

RYH��•H0J{z•W:o]MhK U	o]‚fUt˜hMPZ	z8JNHSRfZhK#K4O0ZhQgo]JEK#UhWNpkJ1QgJNz�RfMhK4O0HqWEO0JEQ

pkJNH0^•o]MgOSJN\r\]or‚fJ{MgO#HSJEX[Z	HSH0JNMPO�g€M	JNO

�

RYH�� �hJNU�WLpPorRYH-\rJEWEH0M	JEQ•pgo WT‚fHeWfQgo]JNMPO5QPJEK0X[J{MgO

�

™ 8&8	˜I™ 8�k�� �3lAU	JEK4J

M	JNO

�

RYH��aK‹UhWNpkJ �hJNJNM�K4U	R

�

M•XNW���W �	\]J#R:_;K4Rf\]pgo]M	‚-pkJNH0^3Qgo N•X[Za\rO;O0JNz%�hRYHqW:\aOqWfKT�	K ˜kO0U	RYZ	‚fU8‚YJNM	JNHeW:\]\r^

JNuPO0H0J{z8JN\r^ K2\]R

�

\r^ ��lAU	J{^�UhWNpkJ�W:\ K2R �hJNJNM�K4U	R

�

M�OSR �hJ �hWEH0OSowX[Z	\ W:HS\r^*�hRkRYH�W:O�\rJEWEH0M	o]M	‚ \rRYM	‚

O0JNz��'RYHqWE\”X[RfMPO0o]M	‚fJ{MhX[orJLK[˜ o � J �]˜'\]RfM	‚•O0o]z8J1QPJN\wWN^aK���v)K

�

or\]\ �hJ�K2JNJNM orM�ikJEX O0orRYMI? �J8 �98P˜;l JNz��'RYHqWE\

l HeW:MhK4orOSorRfM�Žno]JNHqWEHqXqU	orJLKAXNWEM‰\]JEW:HSM•\rRfMa‚TOSorz8JBQgJN\ WL^aK pkJ{H0^�~•Z	o XU�P\r^ �

� /��-�� ��2��$%���1?(��� �=��#�$%�tF)��� +��#D�
�

1

ltR3WfQ	QPH0JEKSK O0UaJ
�	HSR��	\]JNz�RE_t\]JEW:HSM	orM	‚-\]RfM	‚-O0J{z%�hRfHqWE\hX[RYM?g

O0o]M	‚fJNM�X[orJEK ˜ �ƒR�({JNH

�

Y�Y�� X[H0JEWEO0JEQ�W)M	JNO

�

RYH��1OSUhW:OsorMPO0JN‚YHqW:OSJEQ�WfKI�hJEX OqK RE_tU	o K _€RPX[Z�K2JEQ1M	JNO

�

RYH��1o]MgOSR

W _€Z	\]\r^ X[RfM	MaJEX[O0JLQ M	J{O

�

RfHE� �•lAU	JLK2J�M	JNO

�

RYH��aKCWYQ	QgJEQ WƒKI�hJEX owW:\sX[RYM	M	JEX O0orRYM _€H0RYz JEWfXqU U	owQ	QPJNM

Z	M	o]O#O0R�orOqK4JN\y_

�

o]O0U W �	Z	or\]O#orM�QgJEX{WL^�HqW:OSJ �slAU	J1QgJLXNWN^THeW:O0JLK

�

JNH0J)xhuPJEQ �hJ[_€RfHSJCOSHqWEorM	o]M	‚ �	�ƒR�(NJ{H

_€RfZ	M�QcOSUhW:O”oy_ OSU	JdQgJEXNWN^3HqW:OSJEK

�

JNH0JdK4JNO��	H0R"�'J{H0\r^ ˜fpkJNH0^-\]RfM	‚3QgJN\ WN^	KIX RfZ	\ Q �'Jd\rJLW:H0MaJEQ � WT�”Rfz%��W:H�g

owK4RfMhK

�

o]O0U�OSU	owK#z8JNOSU	RPQƒWEH0J�K2UaR

�

M�o]M ikJEX[OSorRYM ? �J8 �J8 � X�ŽdR

�

JNpkJNH{˜	WfK)OSU	J5OSorz8J3QgJN\ WN^	K#orMhX H0JEWYK2Jk˜

K2R�QgRkJEK#O0U	J-M	J{O

�

RfHE�4b KAK2J{MhK2o]O0orpPorO4^1OSRTOSU	J3QgJEXNWN^�HqW:OSJ �



› � k ��|#JEX[Z	HSH0JNMPOs‘nJNO

�

RYH��aK kg™

�).

�

. �  /� � (��� �P�)�� 5�!��� � �!.�� ���$�&%�� � % � (&� �/'

fAJEXNW:Z�K2J8RE_)OSU	J

�

JEW&�gM	JLK0K2JLK5R:_��hWfXL� g �	HSR��hWE‚kW:OSorRYM�O0U	HSRfZ	‚YU�O0o]z8Jk˜torOeK5JE~kZ	orpYW:\]JNMPOqK[˜`W:MhQ�orOeK

pYW:H0o W:MPOqK ˜gK4Rfz8Jsz8RfHSJJ�hR

�

JNH2_€Za\	H0JEX Z	H0HSJNMgO;M	JNO

�

RfH��aKIUhWNpkJ �hJNJNM��	HSR��hRkK4JEQ �s’ M���W:H0OSowX[Za\wW:H{˜kU	or‚YU	JNH�g

RfHeQgJNHAHSJEX[Z	HSH0JNMPOAMaJNO

�

RfHE�	KsXNW:M K2Rf\]pkJ)pkJNHS^�QgoON X[Z	\]O OeWfKT�	K

�

U	o]\rJ-X RfMPpkJNH0‚YorM	‚ WL_€O0J{H _€J

�

JNHAOSHqW:o]M	orMa‚

JNuaW:z%�	\]JEKnOSUhW:M•K2RYz8J•X[\ WfKSK2JEK-R:_ K2OqWEMhQ	WEHqQ H0JEX Z	H0HSJNMgO3M	JNO

�

RYH��aK

�

k�Yg˜ Y�0	˜=?N›�� � lAU	JEK2J�M	JNO

�

RYH��aK

M	RfOsRfM	\]^1UhWNpkJ)WYQ	Qgo]O0orpkJBX[RYM	M	JEX[OSorRYMhK �hJNO

�

J{JNM1Z	M	o]OqK[˜ �	Z	O W:\wK4R5UhWNpkJdzTZa\rO0oa�	\ro XNW:OSo pkJAX RfM	M	JLX[O0o]RfMhK��

lAU	RfZa‚fUƒOSU	JEK4J)M	JNO

�

RYH��aK#QgR1M	RYO#UhWNpkJ-Wc‚YH0JEWEOdQgJEWE\ orM�X[RYz8z8RYM

�

orO0U•OSU	J-z8JNO0UaRPQ	K �	HSR��hRkK4JEQ‰o]M

O0U	o K#QgowKSK2JNHSOqWEO0orRYMt˜	O0UaJN^•W:HSJ3QgowKSX[ZhK0K4JEQ8U	JNHSJ _€RYHdX[Rfz��	\rJNOSJNM	JEKSK��

lAU	J”M	JNO

�

RYH��-QgJLK0X[HSo �hJEQ �P^-G‹RY\r\wWYXU�

�

? Y��ko K ‚forpkJ{M �hJN\rR

�

�IlAUaJNH0JsW:HSJ”O0U	HSJNJ”QgoM, J{H0JNMhX JEK �hJNO

�

JNJNM

O0U	o KCM	J{O

�

RfHE� WEMhQ orOqK-M	RfM'g HSJEX[Z	HSH0JNMPO1X[RYZ	MPO0JNHE�hW:HSO

�

?N› �#QgJLK0X[HSo �hJEQ o]M�ikJEX[OSorRYM k � k � V;orHqK4ON˜;JEWfXqU

orM?�aZ	OsW:MhQTRYZ	O��aZ	OApYW:\]Z	JdowKIO0o]z8J#orMhQPJNugJLQ%W J � ‚ �r˜

�

�

W+�LX‹o KIO0U	JdpYW:\rZaJ)R:_=RfZ	OE�	Z	OAZaM	orO

�

�

W:O”O0o]z8J��LX �

ikJEX[RYMhQ ˜EO0U	J >LFO<��T5�� �tZ	MaorOqK RE_hO0UaJ �aH0JNpPorRYZhK pkJNHqK4orRYM-W:HSJAM	R

�

O0U	J”RfZaO��	Z	O;Z	M	o]OqK'_€HSRfz�OSU	J��	H0JEX JEQgorMa‚

O0o]z8J1K4O0J � ��lAU	orHeQ ˜tO0U	J{H0J�W:H0J�M	R�U	owQ	QPJNM ZaM	orOeK��‰–dOSU	JNH

�

o K2Jk˜ O0U	JNHSJTo K-W‰QPorH0JLX[O3X[RfHSH0JEKT�'RYMhQgJNM�X[J

�hJNO

�

JNJNM • ~kZhWEO0orRYMhKmk �ih �Zk �9H�W:MhQ�• ~kZhWEO0orRYMhK#› �ik �k› �iY �

�

�

�

W+�LX4�

�

�

�

�

���

�

�

W��*)�™�X W€› � k X

�

�
W+�LX4�  W

�

�

�

�

�

W+�UX �

�

W+�UXEX W€› � › X

�  W

�

�

W

�

�

�

�

���

�

�

W��*)�™�XEX �

�

W+�LX�X W€› � h X

�  W

�

�

�

�

�

�

� �

�

�

W+� )�™&X �

�

W��LX�X W€› � Y X

W/lAU	J)_ WYX[O#O0UhWEO#O0U	J-M	RYM?g€H0JEX[ZaH0H0J{MgOsM	JNO

�

RYH��8UhWYQ8JNu �a\rowX orO �	owWYKAZ	M	o]OqK#W:M�Q‰O0UaJ-W �hREpkJ3QgJEK0X H0oC�aO0orRYM

QgRkJEK”M	RfO#o K H0JLW:\r\]^5M	RYOdW5QgoM, JNH0JNM�X[Jk˜PK2o]MhX[J �	owWYK Z	M	o]OqKsXNW:M �hJ-WYQ	QgJEQ8OSR5O0UaJn_€HqWEz8J

�

RYH�� W �hREpkJ �g^

K2o]z%�	\r^�X \wW:z��	orM	‚3WEMƒorM'�	Z	O#Z	M	o]OdW:MhQ�WTX RfMPO0JNuPOAZ	MaorO#O0R�™&3 0 �MX

G‹Rf\]\wWfXL�

�

WfK#orMPO0J{H0JEK4O0JEQTo]M•O0U	J-OqWYKI�•R:_`\rJLW:H0MaorM	‚1OSRTHSJEX[Rf‚YM	oC({JnxhM	o]O0J g K2OeW:O0J3‚fHeW:z8z•WEHqK�� bdor\]JEK[˜

5�� 
�B

�

�

k�k��/˜aW:MhQS+ W:OSH0RYZhKnWEMhQ^])Z	U	M

�

™f™ k�� �hRfO0U•ZhK4JEQ•G‹Rf\]\wWYXU� b K”W:HeXjUaorO0JLX[O0Z	HSJk˜kWEZ	‚fz8J{MgOSorM	‚-orO	�g^

QgRfo]M	‚8_€Z	\r\;‚fHeWfQgo]JNMPO-QgJEKSX[JNMPO)orM�OSU	J1M	JNO

�

RYH�� b K#O0U	HSJNJ g Qgorz�JNMhK2o]RfMhWE\

�

JNor‚YUgOdz•WEO0H0o]u

�

orO0U�HSJEKI�hJEX O

O0R O0U	J�JNH0HSRfH8‚YJNM	JNHeW:OSJEQ REpkJNH1z�Z	\rOSoC�	\]JTOSorz8J K2O0J��hK��’ M�_ WfX[O{˜AO0UaJƒM	JNO

�

RfH�� ZhK2JEQ �P^�bdor\rJLK[˜G5��


�B

�

˜‹o K)orMhX[HSJNz8JNMPOqWE\‹o]M OSUhW:O3orO3X[RYz%�	Z	OSJEKnO0UaJ•QgJNHSorpYW:OSorpkJEKnRE_#OSU	J

�

J{or‚fUPOqK-WYK5W _€ZaMhX[O0o]RfM R:_dOSU	J

QgJNHSorpYW:OSorpkJEKdX[Rfz��	Z	O0JLQƒQgZ	HSorM	‚•OSU	JS�aH0JNpPorRYZhK)O0orz�J5K4O0J � # .4ZhK2O3WYK o K-QgRfM	J �P^�|Il#|m_&_€RYH x�HqK2OEg

RfHeQgJNH�M	JNO

�

RYH��aK��•lAU	JEK2J�M	JNO

�

RYH��aKc\]JEW:HSM	JEQ O0R H0JLX[Rf‚YM	oC(NJ�X[RYz%�	\]owXNWEO0JEQ ‚YHqWEz8z•W:HeKC_€H0RYz K2z•WE\r\

MgZaz �hJNHeKAR:_ K2RYz8JNO0o]z8JEKsW:z �	or‚YZ	RfZhKdO0HqWEorM	o]M	‚•K4JNOqK��-lAU	J1O0HeW:orMaorM	‚•K4JNOqKBX[RfMPOqWEorM	JEQ �hRYO0U��'R K2o]O0orpkJ

W:MhQ M	JN‚kWEO0o]pkJ1JNu	WEz%�	\]JEKnWEMhQ

�

JNH0J�W:z �	or‚YZ	RfZ�KnorM O0UhWEO5OSU	JN^ K2RYz8JNOSorz8JEK#K4Z	‚f‚YJEK2OSJEQ z8RYH0J1OSUhW:M

RfM	J X[RfHSH0JEX[O-xhM	o]O0J g K2OeW:O0J�‚fHqWEz8z•WEH ��lAU	J8orz��'RYH0OeW:MhX[J�R:_dO0UaowK

�

RfHE� owK-orM OSU	J•Qgo N•X[Za\rO4^ƒRE_)OSU	J

OqWYKI�aK}OSUhW:O

�

JNH0J3K2RY\rpkJEQ �Il;W �	\]JC› �r™-\ro K2OqKAOSU	J-‚fHeW:z8z•WEHqK”\rJEWEH0M	JEQ �

ikRfz8J”RE_ OSU	JEK4J#W:HSJAJNuPO0HSJNz8JN\]^dQgoON X[Z	\]O �;•IpkJNM5OSU	J x�HqK2O{˜fO0UaJ#K2o]z%�	\]JEK2O{˜EXNW:M	MaRfO �hJ#\rJLW:H0MaJEQ �g^3W

QgJN\ WL^Zg€\rorMaJAM	JNO

�

RfH�� ˜PK2o]MhX[JdO0U	JdM	JNO

�

RYH��1z�ZhK2O`H0JEX[RYHqQ

�

U	JNOSU	JNHAo]O”UhWfKsK2JNJNM�W ({JNH0R3W:M�QTH0JNz�JNz �hJNH

O0U	o K _€RfHdWEM�W:H �	orOSHqWEH0^%�hJNHSorRPQ‰RE_”O0o]z8J �

f#WfXqU	HqWYXjU

�

h��IQPJEK2o]‚fM	JEQ�WTH0J{\wW:OSJEQ•W:HeXjU	o]O0JEX O0Z	HSJ5K4O0HSowX[OS\r^T_€RYHnOSU	J!�	ZaH��hRkK4JEK)R:_”\]JEW:HSM	orM	‚1xhM	o]O0J g

K2OeW:O0J W:Z	OSRfz•WEOqW‰o]M�WƒX RfM	M	JLX[O0o]RfM	o K2O1K4^	K4O0JNz �•ŽnowK-W:HeXjUaorO0JLX[O0Z	HSJ

�

WYK5z8RPQgJN\]JEQ�WL_€OSJNH5OSU	JTxhM	o]O0J g

K2OeW:O0J�g z•WYXjUaorM	J”\rJLW:H0MaorM	‚BW:\]‚fRfHSorOSU	z�RE_t|#orpkJLK2O;W:M�Q iPXqUhW&�	orHSJ

�

HE›�� ��f#WfXqU	HeWfXqUcb K M	J{O

�

RfHE�Co KIXNW&�hW �	\]J

R:_3\rJLW:H0MaorM	‚ K2RYz8JƒJNuPO0HSJNz8JN\]^ QgoON X[Z	\]OT‚YHqWEz8z•W:HeKC_€H0RYz �hRkK4orO0o]pkJƒJNuaW:z��	\rJEK-RfM	\]^ ��f#WfXqU	HeWfXqUcb K

M	JNO

�

RYH�� ˜#MhW:z8JLQ�iZ_tmCb3˜AUhWYKƒW�Qgo , JNHSJNMPO

�

JNor‚YUgO8z W:O0HSoru _€RfH•JNpkJ{H0^�orM?�aZ	O•Z	M	orO � W2–dM	\]^�RYM	J



k&8 �”UhW&�	O0JNHd› ��ikRY\rpPorM	‚�l J{z%�hRfHqWE\tGIH0R �	\rJ{z•K

�

o]O0U�‘nJNZ	HeW:\;‘nJ{O

�

RfHE�	K

™

�

W0™`0 X

�

M	R�RPQ	Q �&5U8�F-K2O0HSorM	‚ K#WL_€OSJNHnRPQaQ[FO< 5 K2O0HSorM	‚ K

M	R�0�0"0 b K

�hW:o]H

�

owK4Jk˜hW:M•JNpkJ{M•K2Z	z RE_�0P™�b KdW:M�Q ™ 0Zb K

MgZaz �hJNH”R:_}™f™�b K7g`MgZ	z �hJNHARE_�0Zb K�� 0)z8RPQ�k

0

�

™

�

0

�

™

�

l‹W �	\rJB› �r™

�

|#JN‚YZ	\wWEH#\wW:Ma‚fZhWE‚fJEKA_€H0RYz l RYz8orOeW

�

™ 0fš��tZhK2JLQ �P^�G‹Rf\]\wWfXL�

�

?&Y��/˜hbno]\rJEK ˜ 5�� 
�B

�

�

k�k��/˜aW:MhQ

+ WEO0HSRfZhK3W:MhQ[])Z	UaM

�

™Y™ k��I_€RfH-O0JLWfXqU	orM	‚•U	o]‚fU	J{H�g€RfHqQPJNH5HSJEX[Z	HSH0JNMPO)M	JNO

�

RfH��aK)O0R�H0JEX[RY‚fM	oa(NJ5xhM	o]O0J g

K2OeW:O0J-‚YHqW:z�z•W:HeK���fARYO0U^�hRkK4orO0o]pkJ3W:MhQ•M	JN‚kWEO0o]pkJ)JNuaW:z%�	\]JEK

�

JNHSJ-ZhK2JEQT_€RYHnOSHqW:o]M	orMa‚ �

orM?�aZ	O8Z	M	o]O�XNW:M �hJ WYX[O0o]pkJ�W:O�W O0o]z8J �MX Žno KTM	JNO

�

RfH�� W:\]\rR

�

K8H0JEX[ZaH0H0J{MgO•X RfM	M	JLX[O0o]RfMhK ˜)K2R�OSU	J

U	owQaQgJNM�Z	M	o]OqK�XNW:M �	H0R"�hW:‚ W:OSJ O0U	J{orH•pYW:\rZaJEK8O0R�JEWfXqU�RfO0UaJNH8_€H0Rfz RYM	J OSorz8J K2O0J���OSR OSU	J M	JNuPO

O0U	HSRfZ	‚YU�O0U	J

�

J{or‚fUPO5z W:O0HSoru K4JN\rJEX O0JEQ �g^ O0U	J8o]M?�	Z	O1MaRPQgJ � bdHeWfQgo]JNMgO QgJEKSX[JNMPO5owK1QPRfM	J

�

orOSU�W

pYW:H0o W:MPOTRE_nf#WfXL� g GIH0R���W:‚kWEO0o]RfMlAU	H0RYZ	‚fUlAorz8J

�

WYKTorM K2OqWEMhQ	WEHqQ f#WfXL� g GIH0R���W:‚kWEO0o]RfM�lAU	HSRfZ	‚YU

lAorz8J ˜	WT\ W:H0‚YJ5pPorHSO0ZhWE\‹M	J{O

�

RfHE�‰o KnX RfMhK4O0H0Z�X[O0JEQ�W2ikJLX[O0o]RfMƒ› �ik �ik Xe˜ �aZ	O)Z	M	\]oC�kJ)OSU	J�K2OeW:MhQaW:HqQ�X{WfK2J ˜

O0U	J

�

JNor‚YUgOBz•W:OSH0owX JEKAR:_ O0U	JEK4J1M	JNO

�

RYH��aK-XNW:M �hJ�Qgo , JNHSJNMgO W:O-QgoM, JNH0JNMPO)OSorz8J K2O0J��hK[˜tWEMhQ

�

JNor‚YUgO

XjU�W:M	‚YJEKCz�ZhK2O �hJ•W&�?�	\ro]JEQ OSRƒO0UaJ

�

JNo]‚fUPO-z•W:OSH0oruƒ_€RYH

�

U	o XjU O0U	JN^

�

JNH0J X[Rfz%�aZ	O0JEQ �ƒiZ_tmCb3˜‹o]O

O0Z	HSMhK1RfZ	O{˜AowK1WYX[O0ZhWE\r\]^ owQgJ{MgOSowXNWE\AO0R G‹RY\r\wWYXU� b K-M	JNO

�

RYH�� W W:MhQ�OSU	J•M	JNO

�

RYH�� OSUhW:O•bdor\]JEK[˜G5�� 
�B

�

˜

W:MhQ + W:O0HSRfZhK•WEMhQ�])Z	UaM�UhWNpkJ�ZhK2JEQ�XTJ{u	X[J��	O

�

o]O0U�OSU	J�JNuZ�	\ro X[orO1HSJEK2OSH0owX O0orRYM�O0UhWEO•O0U	J�o]M?�	Z	OeK

W:HSJƒ\rRPX{W:\r\]^ JNMhX RPQgJEQ�W€RfM	\]^ RfMaJƒowK1RfM�WEO8W�O0o]z8J�Xe˜”W:MhQ�O0U	J•_€Z	MhX[OSorRfM  o KcOSU	J•owQgJ{MgOSorO4^ z W�� �

W/lAU	o KnJE~kZ	orpYWE\rJNMhX J5owK-K4U	R

�

M o]M v
�?�hJNMhQgo]u f
X �1lAU	JNHSJ[_€RfHSJk˜ O0UaJTHSJEK2Z	\]OqKnOSUhW:O`f#WYXjU	HeWfXqU K2U	R

�

JEQ

_€RfH-iZ_tmCb # o]MhX[\rZ�QgorM	‚3orOeK}HSJN\wWEO0orRYMhK2UaoC�•O0R�O0U	J

�

RfH���R:_s|#orpkJEK4O#WEMhQ iPXqUhW��	o]H0J

�

H:› �4# W&�?�	\r^�O0R

H0JEX Z	H0HSJNMgO;K4JEX[RYMhQ g€RfHqQPJNHIM	JNO

�

RfH��aK‹o]M5‚fJ{M	JNHqWE\ �`’ M`�hW:HSO0o X[Z	\wWEHN˜Of#WYXjUaHqWfXqU1X Rfz%�hWEH0JEQ)U	o KIK2^aK2OSJNz�RfM

QgoON X[Z	\]O#OqWYKI�aKnO0R�z•W:MP^8OSHqWfQPorO0o]RfMhWE\IM	JNO

�

RfH��aK[˜	o]MhX[\]ZhQgorMa‚THSJEX[Z	HSH0JNMPO#M	JNO

�

RYH��aK}OSUhW:OBZhK2JEQ f#WfXL� g

GIH0R���W:‚kWEO0o]RfM•lAU	H0RYZ	‚fU•lAo]z8Jk˜;W:MhQ U	JT_€RfZaMhQ Wƒ‚fHSJEW:O3orz%�aH0REpkJNz�J[MPO ��lAU	J•K4OqWEMhQ	W:HeQ M	JNO

�

RYH��aK

�

JNHSJ�orMhX{W��hW �	\rJ�RE_�\rJEWEH0M	o]M	‚ JNpkJNM�UaowK•K2o]z%�	\rJLK2O�OqWfKT�	K�� f#WYXjU	HeWfXqU�K2Z	‚Y‚fJEK4OqK•orM�U	owK8O0UaJEK2o K

�

hP˜

� � Y�h�� ˜tO0UhWEO)RfM	J�R:_sOSU	J��kJN^�WfQgpYWEMgOeW:‚fJLK RE_#U	o KnM	JNO

�

RfH��•o KnO0U	J1z�Z	\]O0oC�a\rowX W:OSorpkJd�aH0R��hJNHSO4^ƒR:_sOSU	J

X[RfMaM	JEX[OSorRfM�K��•lAU	J•X RfMhX[\]ZhK2o]RfM OSR �hJ•QgHeW

�

M _€H0RYz OSU	owK-owK)O0UhWEON˜IJNpkJ{M�O0U	RYZ	‚fU�z•WEMg^ X[\ WfKSK2JEK)R:_

H0JEX Z	H0HSJNMgOtMaJNO

�

RfHE�	K`XNW:M1OSU	JNRfHSJNO0o XNW:\]\r^d�hJNH4_€RfHSz�W:MP^3X[Rfz��	Z	OqW �	\rJsO0JNz��'RYHqWE\kOqWfKT�

�

8"kg˜"Yg™��/˜YU	or‚YU	JNH�g

RfHeQgJNH”M	JNO

�

RYH��aK”K2JNJNz�OSR �'Jd_ W:HsK2Z?�hJNHSorRYHdBC5�
O8;< 5;8�D”R:_ QgoON X[Z	\]O‹xhM	o]O0J g K2OeW:O0Jd‚fHeW:z8z W:HqK��;l JNz��'RYHqWE\

l HeW:MhK4orOSorRfM&ŽnorJNHeW:HeXjU	o]JEK)WE\wK2R�U�WLpkJ�U	o]‚fU	JNHEg RYHqQgJ{H1X[RYM	M	JEX[OSorRYMhKSW€O0U	RYZ	‚fU�O0UaJN^4b H0J�M	RfO3H0JEX Z	H0HSJNMgO;X �

lAU	JC_ WYK2O-\rJLW:H0MaorM	‚�O0o]z8JEKAO0U�W:O

�

o]\r\ �hJ�QgJNz8RYMhK2OSHqWEO0JEQ•orM �”U�W��	OSJNH5?�WEH0J1orM WT\wWEH0‚YJ��hW:HSO-QgZ	J3O0R

O0U	JLK2J-U	or‚YU	JNHEg RYHqQgJNHdX RfM	M	JLX[O0o]RfMhK��

lAU	J HSJEX[Z	HSH0JNMPO•K4JEX[RfM�Q g RYHqQgJ{HƒM	JNO

�

RfH��aK•W:HSJ pkJNHS^*�hR

�

JNH4_€Z	\/˜ �	Z	O�O0U	JN^�KSXNW:\]J�pkJNH0^ �hRkRfH0\]^ �

lAU	RkK4J

�

U	o XjU�orz%�	\]JNz�JNMgO`orMhX[HSJNz8JNMPOqWE\	\rJLW:H0MaorM	‚1UhWNpkJ-W�KI��WfX[J3X[RYz%�	\rJ{ugo]O2^3R:_

�

W

�

� X W:M�Q‰W1O0o]z8J

X[Rfz��	\rJNuPorO4^3R:_

�

W

�

 XsW:O#JEWYXjU�K4O0J �t˜

�

UaJNH0J

�

owKAOSU	J-MgZaz �hJNHsR:_`Z	M	orOeK��

„+��	��"��#D/��&�� -�A�‰†
/���� �•>�����/�#�#���	��1F � � +��#��
�

1

v}_€OSJNH#QPJEK0X[HSo �	o]M	‚5OSU	J-\ro]z8orOeW:O0o]RfMhK;R:_`O0U	J3|
�J�

M	JNO

�

RYH�� ˜ �”U	JNM=˜ 5�� 
�B

�

�

™ h��/˜

�

JNMPO)RfM O0R QgJEK2o]‚fM W•X[RfMhK4O0HSZhX[O0o]pkJ5M	J{O

�

RfHE�ƒR:_ O0U	J{orH)R

�

M �1lAUaJNorHeK

WfQ	QaK Z	M	o]OqK”WfK”\rJEWEH0M	o]M	‚G�	H0RY‚fHSJEK0K4JEK OSR1Wn_€Z	\r\]^1X[RYM	M	JEX O0JEQ ˜PK4JEX[RfM�Q g RYHqQgJ{HAH0JLX[Z	H0HSJNMPOIM	JNO

�

RYH���W O0U�W:O

R:_sbdor\rJLK[˜c5�� 
�B

�

�

k:›	˜'k�k�� ˜	Qgo K0X[ZhKSK2JEQ�W �hREpkJ�X �Aiko]MhX[J)o]OAo K _€Z	\]\r^�X[RfM	MaJEX[O0JLQ ˜korO#QPRkJEK}MaRfOdK2ZZ, J{HA_€H0Rfz

O0U	J��	H0R �	\rJNz KB_ WYX[JEQ �g^ |
�J��W:M�Q&o KCOSU	JNRfHSJNO0o XNW:\]\r^ l Z	HSorM	‚�JL~•Z	o]pYW:\rJ{MgO{˜ OSU	RfZa‚fU�orO K2O0o]\r\sK2ZZ, J{HqK

_€H0RYz O0U	JG�hRkRfH K0XNWE\rorMa‚ �'J{UhWNpgo]RfH#R:_ K2JEX[RYMhQ g€RfHeQgJNH#H0JLX[Z	H0HSJNMPOAM	JNO

�

RfH��aK��



› � › ���”RYMhX[\rZ�K2orRYMhK k�k

TDNN
Tempo 2
Day/Davenport
Focused
RCC
BPTT
RTRL
Multiscale

Contructive Rec.NNs
2nd order Rec.NNs

1 2 3 7 8 9 Con
str

uc
tiv

e

Ord
er

 >
 1

Ord
er

 >
 2

In
cr

em
en

ta
l

D
D

D
D
D
D
D
D
D
D

C
C

C
C
C
C
C
C
C
C

Ö
Ö
Ö
Ö
Ö
Ö
Ö
Ö M-k

M-k
M-k

Ì FSA
Ì FSA
FSA
FSA
FSA

FSA
FSA

k
k+
k+

k+
k

k
k
k
k
k+

F
F
F
¥

¥
¥

¥
¥
¥
¥ x

Ö
Ö

Ö

Ö
Ö
x

x

x
x
x
x

Ö

x
x
x
x
x
x
x
x

x
x
x
x
x
x
x
x

x
xÖ

Ö
Ö x

Dimension of
   DifficultyTraining Algorithm

M/M

M/M
M/M

M/M
M/M
M/M
M/M
M/M
M/M
M/M

4

+
ÖÖ

Ö

x

+ Ö

l‹W �	\rJ3› �J8

�

lAU	J1XqUhWEHqWfX O0JNHSowK2OSowXNKARE_sO0U	J3O0JNz%�hRYHqW:\]\r^•K4JNMhK4orO0o]pkJ-M	JNO

�

RYH��aKnQgo K0X[Z�K0K2JLQ‰orM�O0U	o K)XqUhW��?g

O0JNH �#lAU	J�X[RY\rZ	z�MhKAWEH0J1O0UaJ1K0WEz8J3WfK#O0U	R K2J1RE_sl‹W �	\rJ�k �r™Y˜ �	ZaON˜ K2orM�X[J-O0U	JEK4J1WE\r‚fRYH0o]O0U	z•KdXNWEMV�kJNJ �

K2OeW:O0J�orMg_€RYH0z•WEO0o]RfMt˜”O0U	o KcOeW �	\]J•UhWfK8K4Rfz8J�QgoM, JNH0JNM�X[JEK�� •norz8J{MhK2o]RfM W k X3orMhQgo XNW:OSJEK1O0U	J�X[Z	HSH0JNMPO�g

K2JNM�K2J �•WYX[O0o]RfM�z•W&�?�	orMa‚8‚fo]pkJNMƒOSUhW:O-O0UaJ��	H0JNpPorRYZhK-K2OeW:O0J1o Kd�gM	R

�

M ��W › XBikorMhX J�W:\r\`R:_#OSU	JEK4J1M	JNO�g

�

RYH��aKAW:HSJ-XNW&�hW �	\]J-R:_;ZhK4orM	‚�X[RYMgOSJNuPO OSR1z•W���W:z �	o]‚fZ	RYZhKAK4JNMhK2RYH0^8o]M?�	Z	OeK OSR5Z	MhWEz �aor‚fZaRfZhKsK2OqWEO0J

H0J �aH0JEK4JNMgOeW:OSorRfM�K[˜PW:\]\tW:HSJ)z•WEH��kJEQ � � � � 	%W z•WEMg^ �kz•WEMg^�X � WL?�X � �Vg � 	5z�JEW:MhKIOSU	J-W:\]‚fRYH0orOSU	z XNWEM

\rJEWEH0M ��WEH��kREpZgLK�K4JE~kZ	JNMhX[JLK � �qV i•v�	5z8JEWEMhKIO0U	JN^�XNWEM‰HSJ �	HSJEK2JNMPOsW:MP^•V iPv �gWEMhQ��

�

V iPv�	5z8JLW:MhK

O0U	J{^5WEH0J#z8RYH0J��hR

�

JNH4_€Z	\gOSUhW:M ��W:HE�kREp g K �	ZaO”XNW:MaM	RfOIHSJ �	HSJEK2JNMPO`W:H �aorO0HeW:HS^1V iPv �OW H X ��� 0�	)z8JLW:MhK

O0U	J W:\]‚fRfHSorOSU	z XNWEM�\rJEWEH0M8_€RfH)o]OqK4JN\y_`O0U	J3WEz8RfZ	MPOdR:_sQ	WEOqWTo]O#M	JNJEQaK��GW/šOX �

�

	8QgJNM	RYO0JEK#O0U�W:OBK2OqWEO0J

orMg_€RYH0z•WEO0o]RfM•XNWEM �'J3U	JN\ QTorMhQPJ[xhM	o]O0JN\]^ �Ivn\]\ RYO0U	JNH#J{MgOSH0orJLKAW:HSJ3WfK#orM�l‹W �	\rJ`k �r™��

�).�� ��(���� 2-.�' "#(��1'

lAU	JTHSR

�

KCR:_}l‹W �	\rJ�› �J8‰\]owK2O-OSU	JTMaJNZ	HqWE\Cg€M	JNO3W:HeXjUaorO0JLX[O0Z	HSJEKdQgJEK0X H0o �hJEQ�orM O0UaowK-XjU�W��	OSJNH ��lAU	J

X[Rf\]Z	z8MhK#\ro K2O)OSU	J1orz��'RYH0OeW:MPOn_€JEW:OSZ	H0JLKnR:_ O0U	R K2J�W:HqXqU	o]O0JEX[OSZ	H0JLK��3’ M�‚YJNM	JNHeW:\ ˜ HSJEX[Z	HSH0JNMPOdM	JNO

�

RYH��aK

W:MhQ)RYO0U	JNH;W&�?�	HSRkWfXqU	JEKtO0Rd\rJLW:H0MaorM	‚sO0JNz%�hRYHqW:\YOqWYKI�aK UhWNpkJI‚YH0JEWEO‹\]orz8o]OqWEO0orRYMhK��tiO�hJEX[o x XNWE\r\r^ ˜[O0UaJN^-W:HSJ

JNorOSU	JNH”orM�XNW��hW �	\rJBR:_ K2Rf\]pgo]M	‚�W:MP^ �	Z	O#O0UaJ5K4orz%�a\rJEK4OIOqWYKI�aK[˜	RfH#OSU	JN^�W:HSJ5QPH0JEWYQ•_€Z	\r\]^�K2\]R

�

�Ai JEX[RfM�Q g

RfHeQgJNH;H0JEX[ZaH0H0J{MgOtM	J{O

�

RfHE�	KtWEH0J#X{W��hW �	\rJsR:_ \rJEWEH0M	o]M	‚dX[RYz%�	\rJ{un‚YHqW:z�z•W:HeK[˜ �	Z	O �g^-KSWfX[HSoyx X orM	‚dJNorOSU	JNH

KI�hJNJEQ�RfH#orM�X[H0JNz�JNMgOeW:\P\rJEWEH0M	o]M	‚ ��fAJLXNW:ZhK4JnRE_IOSU	JNo]H �hRkRYH)KSXNW:\]orM	‚ �hJNUhWNpPorRYHN˜korOsowK ZaM	H0JEWYK2RYMhW �	\]J-O0R

O0HS^8ZhK2o]M	‚1O0UaJNz orM^�	HSR��	\]JNz•K

�

orO0U•z8RYH0J)OSUhW:M�.4ZhK2OdW5_€J

�

orM?�aZ	OdW:MhQ•RfZ	OE�	Z	OdZ	M	o]OqK��

l JNz��'RYHqWE\hl HeW:MhK4orOSorRfM ŽnorJNHeW:HeXjU	o]JEK[˜EO0UaJ)K4Rf\rZaO0orRYM•’ �	HSR��hRkK4J)orM^�”UhW&�	O0JNH9YCo K W-M	RfM'g HSJEX[Z	HSH0JNMPON˜

U	or‚YU	JNHEg RYHqQgJNHsM	JNO

�

RYH��1OSUhW:Os\rJEWEH0MhKIO0J{z%�hRfHqWE\hOqWfKT�	Ks~•ZaowXL�g\]^5WEMhQ8orMhX H0JNz8J{MgOeW:\r\ ^

�

U	o]\rJdX[RYMhK2OSH0ZhX[OEg

orM	‚#MaJ

�

ZaM	orOeK U	orJNHeW:HeXjU	o XNW:\]\r^k˜ �	ZaOtO0U	J��	HSowX[JIo K'o]OqK \ro]z8orOeW:OSorRfMdO0R#\]JEW:HSM	orMa‚ ��W:H��kREpZgLK JNMgpPorHSRfM	z�JNMgOeK

�

U	JNHSJ K�o KARfH0o]‚fo]MhW:\]\r^�Z	M?�PM	R

�

M �



�

� 
5� ��� � �	� 
 	 
5� � �
���/� � ���

’8QgowKSX[ZhKSK2JEQ�H0JNo]Mg_€RfHeX[JNz8J{MgO1\]JEW:HSM	orM	‚ �	HSorJ

�

^�orM�ikJEX[OSorRfM 8 �r™ �ik � lAUaowK•XjU�W��	OSJNH�X[RfMPOqWEorMhK•W

QgJEKSX[H0oa�	O0o]RfM RE_-O0U	J•z8R K2O X[Rfz8z�RfM H0JNo]Mg_€RfHeX[JNz8JNMPO)OSJEXjUaM	ow~kZ	JEK ˜

�

U	owXqU�W:OSO0JNz��	O5OSR HSJEK2RY\rpkJ8OSU	J

owKSK2Z	JEKBK2Z	HSH0RfZaMhQgorMa‚•Qgorz�JNMhK2o]RfMhK-™ 0�W:MhQ�™f™5o]M l‹W �	\rJ 8 �]™��3’ O �hJN‚fo]MhK

�

o]O0U�H0J{pgo]J

�

K}RE_sO0U	J v)Ž �

W/WYQ	W��	OSorpkJ-U	JNZaH0owK4O0o XCX H0orOSowX�X

�

™ 0"kg˜;™ 0�Y�� ˜ WEMhQ �mg€\rJEWEH0M	o]M	‚

�

™f™Y™��/˜	OSU	RfZ	‚YU OSU	JN^•WEH0J �'RYO0U X[ZaH0H0J{MgOS\r^

pkJNH0^^�hR��aZ	\wWEH5WEMhQ�O0U	JNo]H)QPJNOqWEor\wKBW:H0J��PM	R

�

M�O0R•z•W:MP^ � �
g€\rJLW:H0MaorM	‚

�

or\]\ �hJ1ZhK4JEQ�orM ikJEX O0orRYM ? �ik

O0R �	H0REpPowQgJ�O0U	J�_€HqW:z�J

�

RYH��ƒ_€RfH��sŽ)’T_t• �IlAUaJ•XjU�W��	OSJNH5OSU	JNM�QgJLK0X[HSo �hJEK5K4Rfz8J�H0JLK2JEWEHqXqU HSJN\wWEO0orMa‚

H0JNo]Mg_€RfHeX[JNz8J{MgOt\]JEW:HSM	orM	‚-OSR1Qg^PMhW:z�owX �aH0Rf‚YHqWEz8z8orMa‚	˜:_€RY\r\rR

�

JEQ �P^�W-QgowKSX[ZhKSK2orRYM8R:_;HSJNorMP_€RfHqX JNz8JNMkOEg

\rJEWEH0M	o]M	‚8HSJEK2JEWEHqXqU�ZhK2o]M	‚•‚fHeWfQgo]JNMgOEg/QPJEK0X[J{MgO)z�JNO0U	RPQaK��3’ _s^kRYZ WEH0J�W:\rHSJEWfQP^‰_ W:z�or\ro W:H

�

orOSU W:MP^ƒR:_

O0U	JLK2J-O0JEXqU	M	o ~•ZaJEK[˜k^kRfZ

�

o]\r\c�	HSR��hW �	\r^

�

W:MPOnOSR�KI�PoC�•O0UaJ1X[RYH0H0JLKI�hRfMhQPorM	‚�K2JEX O0orRYMhK��”V;orMhWE\r\r^ ˜	’

�

o]\r\

O0HS^�O0RƒJ{u �	\ W:o]M�O0U	J1xhJN\ Q _€HSRfz WƒK2\]or‚YUgOS\r^ƒz�RfH0J1o]MgOSZ	orOSorpkJ`�'J{HqKI�hJEX O0orpkJ�WEMhQ OSU	JNM JNu �a\rRfHSJ8W8_€J

�

H0JEK4Z	\rOSorM	‚1R �hK2J{H0pYW:OSorRfM�K��

�

.

�

� �����  50 �1%," 	���( �$.��,"#' %,"������," %,"��

|}JNo]Mg_€RfHeX[JNz8J{MgOEg \]JNWEH0M	o]M	‚ OeWfKT�	K�WfK0K4Z	z8J�OSU	J JNuPowK4O0JNMhX JƒR:_�WEM�W:‚YJNMPO � lAUaJ WE‚fJNMPOƒHSJEX[JNo]pkJEK

K2JNM�K2RfHS^ QaW:OqW�WfK5o]M?�	Z	O3W:M�Q ‚fJNMaJNHqWEO0JEK3WfX[OSorRfM�K5WfK-RfZ	OE�	Z	O{˜4.4ZhK2O WfK

�

o]O0U OSU	J�H0R��hRYOqK1QgJEKSX[H0o �hJEQ

orM��”UhW��	OSJNH68 �C–BXNXNWYK2orRYMhW:\]\r^8OSU	J1WE‚fJNMPO)OeW��kJEKdW:M WYX[O0o]RfMƒOSUhW:OBH0JEK4Z	\rOeK}o]M�WTHSJNorMg_€RYHqX[J{z8JNMPO �slAU	J

H0JNo]Mg_€RfHeX[JNz8J{MgO)o K5JNorOSU	JNH3H0J

�

W:HqQPorM	‚�RYHS�	ZaM	owK4U	orM	‚ ��lAU	J�vBŽ ��owK1W�‚fJNMaJNHqWE\dW:HqXqU	o]O0JEX[OSZ	H0J�O0U�W:O

orMhX H0JEWYK2JEK OSU	J��	H0R �hW �	o]\ro]O2^dR:_'WfX[OSorRfM�K O0UhWEO‹\]JEWfQ)O0Rd‚fHSJEW:OSJEK2OtHSJ

�

WEHqQ3W:MhQ3QgJEX[HSJEWfK4JEK O0U	J��	HSR��hW �	or\]orO4^

R:_ WfX[OSorRYMhK5O0UhWEO1\rJEWYQ O0R �	Z	MaowK2Uaz8JNMPO � �ƒRfHSJT_€RfHSz•W:\]\r^k˜;O0U	J�v)Ž ��WEO0OSJNz%�	OeKCO0R�z W:uPorz8oa([J1OSU	J

W:‚YJNMgO�b K#\rRYM	‚�g€O0JNHSz H0JNo]Mg_€RfHeX[JNz8JNMPO

�

šP˜t™ 0�k	˜;™ 0"h�� �#lAUaowK)WEHqXqU	orOSJEX[O0ZaH0J-Qgo]pgo QgJEKAOSU	J1WE‚fJNMPOno]MgOSRTO

�

R

z8RPQgZ	\]JEK

�

RfM	J#OSUhW:O`XjUaRkRkK2JLKIW:M�WYX[O0o]RfM�W:M�QCRfMaJ#O0UhWEOIJEK2OSorz•WEO0JEKhO0U	J W:‚YJNMgO�b K _€ZaO0Z	HSJAH0J{orMg_€RYHqX[JNz�JNMgO

‚fo]pkJNM�orOeK‰X Z	H0HSJNMgO�orM?�	ZaO � lAUgZ�K[˜)orM�O0J{H0z•K1R:_cl‹W �	\rJ 8 �]™f˜)RfMaJ �hWEH0O WfQ	QgHSJEK0K4JEK•Qgorz�JNMhK2o]RfM hP˜

z•W��'�	orM	‚ K4OqWEO0JEK1O0R�WYX[O0o]RfMhK ˜#W:M�Q O0UaJƒRfOSU	JNH�WfQ	QPH0JEKSK2JEK8QPorz8JNM�K2orRYM�™ 0P˜#z•W��?�aorM	‚ K4OqW:OSJ��EWYX[O0o]RfM

�hW:o]HqK)O0R�H0JNo]Mg_€RfHeX[JNz8J{MgOJ�	HSJEQgo X[O0o]RfMhK��TlAUaJT_€RfHSz8JNHdowK-XNW:\]\rJEQƒOSU	J��'RY\ro X[^�z8RPQgZ	\]J ��lAU	J�\wW:OSO0JNH-o K

XNW:\]\rJEQ�O0U	J3X[HSorO0o Xnz8RPQgZa\rJ �`v��	owX O0Z	HSJCo KA‚fo]pkJNM8orM�V‹o]‚fZ	HSJ`h �r™ �

’ M W8O4^Z�	owXNWE\”v)Ž ��OeWfKI� ˜tO0U	J�WE‚fJNMPO b K)JNMgpPorHSRfM	z�JNMgO#o K ��W:HE�kREp ��™ �‹o � J �]˜'OSU	J�W:‚YJNMPO b K-K4OqW:OSJTo]M

O0U	JdJNMPpgo]H0RYM	z8JNMPOIowKIJNM�X[RPQgJEQTZaMhW:z �	or‚YZ	RfZ�K2\r^1o]M8O0UaJ-W:‚YJNMgO�b KsK2JNMhK4RfHS^To]M?�	Z	O W/K2J{JCikJLX[O0o]RfM;8 �98 � k X �

lAU	J1orM'�	Z	O3W:MhQ WfX O0orRYMhK)WEH0J�R:_€O0J{M�JNMhX[RPQgJLQ \]RPXNW:\]\r^ƒo]M W �	orMhWEH0^�pkJEX[O0RYH�W J{u	WYX[O0\]^‰RYM	J�orO0J{z

�

o]\r\

UhWNpkJ�W pYWE\rZ	J�R:_�™&3 0g˜)WEMhQ�W:\]\nRYO0U	J{HqK

�

or\]\#UhWNpkJ�W pYW:\]Z	J�R:_n0�3i0 Xe˜ �	Z	O8OSU	owKTHSJEK2OSH0o X[O0o]RfM�o KcMaRfO

M	JEX[JLK0K0WEH0^ � o]O1z8JNHSJN\r^ K2JNHSpkJEK5O0R K4orz%�	\]oy_€^�OSU	J8\rJLW:H0MaorM	‚�OeWfKI�•WEMhQ U	or‚YU	\ro]‚fUPO1orOqK5HSJNorMP_€RfHqX JNz8JNMkOEg

\rJEWEH0M	o]M	‚1WYKI�hJEX[OeK�� _ JEW:HSM	orMa‚

�

o]O0U	RYZ	O#O0U	o K HSJEK2OSH0owX O0orRYM8UhWYKnWE\wK2R �hJNJ{MƒQPRfM	J

�

kP˜�h:›a˜hš&8	˜ ™Y™ Y�� �”lAU	J

RfM	\]^ 8L5�
�B'HSJEK2OSH0o X[O0o]RfM

�

orO0U�O0U	J-vBŽ � W/WEMhQ

�

orO0U�z8RkK4O RYO0U	J{HAH0J{orMg_€RYHqX[JNz�JNMgOEg \]JEW:HSM	orMa‚nOSJEXjUaM	ow~kZ	JEK

WfK

�

J{\r\ X owK8O0UhWEOƒOSU	J�\rJEWEH0M	o]M	‚•W:\]‚fRfHSorOSU	z ZhK2JLQ �g^•O0U	J��hRf\]owX[^�WEMhQ�X H0orOSowXƒz8RPQPZ	\rJEK�zTZhK4O �hJ

XNW���W �	\]JnRE_;Qgo K2O0o]M	‚fZaowK2UaorM	‚-O0UaJnZ	M�QgJNH0\]^go]M	‚-JNMPpgo]H0RfMaz8JNMPOqW:\PK4OqWEO0JEK��”lAUhW:OsowK[˜ �hJEK4owQgJEKI\]JEW:HSM	orM	‚-OSU	J

K2OeW:O0J��•WfX[OSorRfM W:MhQ3K2OeW:O0J �EWfX O0orRYM ��H0J{orMg_€RYHqX[JNz�JNMgOEg �aH0JEQgo X[O0o]RfMdz•W��'�	orM	‚ K[˜EorO;zTZ�K2OtWE\wK4R �hJ#XNW&�hW �	\]J

R:_`\rJEWEH0M	o]M	‚1O0UaJ5K4JNMhK4J �•K2OeW:O0J-z•W&�?�	o]M	‚kK��

V�RYH3K2orz��	\ro X[orO4^Y˜'OSU	Jc_€RY\r\]R

�

o]M	‚�QgJEKSX[H0oa�	O0o]RfM WfK0K4Z	z8JEK)OSU	J8K4OqWEO0J8RE_#O0UaJ8WE‚fJNMPO1WEO5O0UaJ8X[ZaH0H0J{MgO

O0o]z8JsK2O0J��t˜

$

"4˜kowK‹‚YorpkJNM3O0R-O0U	JdWE‚fJNMPOsWfKIorM'�	Z	OJW€o � J �r˜

$

"ho K‹O0U	JdK4JNMhK4RfH0^1pkJLX[O0RYHN˜

�

$

W+�LXtorM8ikJLX[O0o]RfM�8 �]™�X �



h �]™���lAU	J3v)QaW��	OSorpkJ-ŽnJ{Z	H0o K2O0o X �”HSorOSowX k�h

D

Policy Critic

State

Action

Reinforcement

+

g

-
+

+

  Action
Selection

D

V‹or‚YZ	H0J�h �]™

�

lAU	J•vBQ	W��	OSorpkJ�ŽnJNZ	HSowK4O0owXS�”HSorOSowX

�

™ 0"Y��AUhWYKCO

�

R X[Rfz��'RYM	JNMPOqK ˜‹O0UaJ%�hRf\ro X[^�z8RPQgZa\rJk˜

�

U	owXqU ‚fJNM	J{HqW:OSJEK1WfX O0orRYM�K2Za‚f‚fJLK2O0o]RfMhK5_€H0RYz OSU	J�X[Z	HSH0JNMPO3K2JNMhK4JEK[˜”WEMhQ O0U	J X[H0o]O0owX1z8RPQgZa\rJ

�

U	owXqU

�	H0JLQgowX[OeK5Qgo K0X[RYZ	MPO0JEQ _€ZaO0Z	HSJ‰HSJNorMP_€RfHqX JNz8JNMPOqK��ƒlAU	J^�hRf\]owX[^ z8RPQgZa\rJ%�	HSRPQgZhX[JLK1W pYW:\]Z	JT_€RYH1JEWfXqU

WfX[OSorRYM8O0UhWEOdQgJNOSJNH0z8o]M	JEK‹OSU	JG�	H0R �hW �aor\ro]O4^1O0U	J3WfX O0orRYM

�

or\]\ �hJ-XqU	RkK4JNM �JW vnM�WfX[OSorRfM�owK OSU	JNM�XqU	RkK4JNM

WfXNX RfHqQPorM	‚�O0R8OSU	JEK4J!�	HSR��hW �	or\]orO0o]JEK �P^•W:M WYX[O0o]RfM?g K2JN\]JEX[OSorRfM•z8JLXjUhWEM	owK4z � X3lAUaJ1X[Z	HSH0JNMPOdH0JNo]Mg_€RfHeX[J g

z8JNMPOJ�	\rZ�KnO0U	J�QPowK0X RfZ	MPO0JEQ�X H0orOSowX�b K}pYWE\rZ	J^W€zTZ	\]O0oa�	\ro]JNQ �P^‰OSU	J�QgowKSX[RfZ	MPOn_ WYX[O0RYHN˜

�

XdowK)X Rfz%�hWEH0JEQ

�

orOSU�O0U	J�X[H0o]O0o X�b K#pYW:\rZaJ�W:O-O0U	J��	HSJNpgo]RfZhKdO0orz�J1K2OSJ � W O0UaJ �'REu�\ W �hJN\rJLQ �q•�	�QgJN\wWN^aKnorOeK)orM?�	ZaO �g^

RfM	JBO0orz�J)K4O0J �4X �gOSU	J-QgoM, J{H0JNMhX Jno K ZhK4JEQ8O0R�X[RYH0H0JLX[OAOSU	J-X[HSorO0o XnWEMhQ8O0R3z8RPQgoy_€^1OSU	JG�hRf\ro X[^1z8RPQgZa\rJ �

’/z%�	\rJ{zTJNMkOeW:OSorRfM�K`_€RYHnOSU	owK#WEH0J-‚fo]pkJNM8o]M i JEX[O0o]RfM h �]™��]™��

lAU	J•v)ŽG�

�

RYH��aK5WYKC_€Rf\r\]R

�

K

�

WEM�W:‚YJNMgO3JNuPowK2OeKCo]M W�K4OqW:OSJ•W:M�Q orM OSUhW:O K2OeW:O0J�OqW��kJLK5W:M&WfX[OSorRfM �

lAU	Jdz•W��?�aorM	‚n_€HSRfz*K2OqWEO0JEK”O0R-O0UaJNorHIHSJEKI�hJEX O0orpkJ WfX[OSorRYMhKIowK”XNW:\]\rJEQ5OSU	JdW:‚YJNMPO b K�@'F�BM:=> K �”’ _ O0U	JBW:‚YJNMPO

W:\

�

WN^	K5OeW��kJEK5OSU	J�K0WEz8J•WfX O0orRYM�JNpkJNH0^ O0o]z8J�orO5pPowK4orOeK1W�K2OqWEO0Jk˜sO0U	J^�hRf\]owX[^ owK � 5��T5;8���:=<?: D�� :=>���’ _

orM K4Rfz8J�K4OqW:OSJEKCOSU	J�W:‚fJ{MgO-orM�K2O0JLWfQ XjU	RkR K2JEK3Qgo , JNHSJNMPO-WfX[OSorRYMhK

�

orO0U QgoM, J{H0JNMPOG�	H0R �hW �	o]\ro]O0orJLK[˜ OSU	J

�hRf\ro X[^•owKdD�� F&>U3�
�D�� :=>��-lAU	J��hRf\]owX[^•o KnO0U	J{H0J[_€RYH0J5OSU	J5_€Z	MhX O0orRYM� o]M •”~•ZhWEO0o]RfM:8 �JH �-lAU	o K}_€Z	MhX O0orRYM

owKAo]z%�	\rJ{zTJNMkOSJEQ �P^8O0U	JG�hRf\]owX[^�z8RPQgZ	\]J �

lAU	J•X[HSorO0o X5z8RPQgZ	\]Jk˜tRfM OSU	J8RYO0U	JNH-UhWEMhQ ˜��	HSJEQgo X[OqK)O0UaJ �O: D�>LF 	 <�I5��!H 	 � 	Z8U5�8L5 � 
O8 � W �IH�8�X#_€RfH

JEWfXqU•K4OqW:OSJ)‚fo]pkJNM8OSU	J-X[Z	HSH0JNMPO��hRf\ro X[^ �`lAU	J �IH�8 o K O0UaJ)JNuZ�'JLX[O0JEQ�K2Zaz RE_”WE\r\'_€ZaO0Z	HSJ)H0J

�

W:HeQ	K[˜PJEWfXqU

QgowKSX[RfZaMgOSJEQ �P^•W1X[JNHSOqW:o]M•W:z�RfZ	MPOdW€O0U	J3Qgo K0X[RYZ	MgOA_ WYX[O0RYH-XsQgJ��'J{MhQgorMa‚1RfM•U	R

�

_ W:H#o]MgOSR5OSU	J)_€Z	O0Z	HSJ

O0U	J-HSJ

�

WEHqQ

�

or\]\ �hJ-H0JEX[J{orpkJEQ5_€Rf\]\rR

�

orM	‚1OSU	J3X[Z	HSH0JNMPOJ�hRf\ro X[^ �`lAUhW:OdowK ˜

��W

�

X�� �

� �

�

�

	

�

�

�

�

W K?X � %

�

U	JNHSJ���W

�

X5o KcOSU	J�Qgo K0X[RYZ	MPO0JEQ _€Z	OSZ	H0J�H0J

�

W:HqQ�R:_ K2OeW:OSJ

�

� �

�

3 �dQPJNM	RfOSJEK1O0U	J�JNu �hJEX O0JEQ pYW:\]Z	J

W

�

U	o XjU�owK”M	JEX[JLK0K0WEH0^1_€RfHdK4O0RPXqUhWfK4O0owX)JNMPpPorH0RYM	z8JNMPOqK ˜

�

UaJNH0J)OSU	J)M	J{ugO K2OqWEO0J)o KAM	RfO W1QgJNOSJNH0z8o]M	owK4O0o X

_€Z	MhX[OSorRYM�R:_#OSU	J�X[Z	HSH0JNMPO-K4OqW:OSJ8WEMhQ �'RY\ro X[^ X �

�

o K OSU	J�Qgo K0X[RYZ	MgOd_ WfX[OSRfH �`W:MhQ

�

WLK?Xdo KnO0U	J�H0J

�

W:HeQ

O0U	J3WE‚fJNMPO

�

or\]\ H0JLX[JNorpkJ#_€RfHdOqW&�go]M	‚1O0UaJ K

"��

�hRf\]owX[^ WfX[OSorRfM�WN_€O0JNHdpgo K2o]O0orMa‚1K2OeW:OSJ

�

�

V�RYH)JNuaW:z%�a\rJk˜Poy_”OSU	J1JNMPpgo]H0RfMaz8JNMPO#W:M�QV�'RY\ro X[^�W:H0J �hRYO0U QgJNOSJNH0z�orM	o K2O0o Xf˜PW:MhQ�oy_ �g^8_€Rf\]\rR

�

orMa‚

W•X[JNH0OeW:o]M �'RY\ro X[^ƒOSU	J�W:‚YJNMgO

�

o]\r\IHSJEX[JNo]pkJ5W8HSJNorMg_€RYHqX[J{z8JNMPO#R:_-™ 3i0T_€RfH-OeW��PorM	‚^�hRf\]owX[^ WfX[OSorRfM

�

o]M

K2OeW:O0J��-W:MhQ

�

or\r\PH0JLX[JNorpkJsM	R-RfOSU	JNH”H0JNo]Mg_€RfHeX[JNz8J{MgO{˜[O0UaJNM��nW�� X

�

or\]\ �hJ3™&3 0 �”’ _

�

� 0�3 šg˜kO0UaJNM���W��?Xq˜

�

U	JNHSJ-K2OeW:O0J��1\rJEWYQ	KAorM�RfM	J3K2OSJ �8OSR�K2OqWEO0J��	˜

�

o]\r\ �'J 0�3 š �hW:MhQ	�nW

�

Xq˜

�

U	JNH0J3K4OqW:OSJ

�

\]JEWfQaK orM•RYM	J



k�Y �”UhW��aO0JNH h ��|#JNo]Mg_€RfHeX[JNz8JNMPO�_ JEWEH0M	o]M	‚

K2OSJ � OSR�K2OqWEO0J �h˜

�

or\]\ �hJ%0�39Hg™Y˜IWEMhQ K2R�RfM ��’ _dW:\]\”H0JNo]Mg_€RfHeX[JNz8JNMPOqK#WEH0J1xhM	o]O0J�W:MhQ[0

�

�

�

™ 3i0P˜

O0U	J{M‰J{pkJNM8oy_`O0UaJ5WE‚fJNMPOdX[RYMgOSorMPZ	JEK _€RYH0JNpkJ{HN˜gOSU	J3QgowKSX[RfZaMgOSJEQ8H0J

�

W:HqQT_€RYHnJNpkJ{H0^�K2OeW:OSJ5owK x�M	orOSJ

�

š�� �

v�QgowK4O0o]MhX[O0o]RfM•X{W:M �hJ-z•WYQgJ �hJNO

�

JNJNM8O

�

R1O4^Z�hJEKAR:_`OqWYKI�aK

�

O0U	R K2J-O0UhWEO#O0JNHSz8orM�W:O0J ˜gWEMhQ8O0U	R K2J

O0UhWEO)QPR8M	RfO �d’ M�O0JNHSz8orM�W:O0o]M	‚5OeWfKT�	K ˜'OSU	J1WE‚fJNMPOno KnK4O0R"�?�hJEQ

�

U	JNM�orOdH0JEWYXjU	JLK#W 3�
�B � :=<�NƒK4OqW:OSJk˜hRfH

�

U	JNM�o]O)JNuPJEX[Z	OSJEK}OSU	J�OqWfKT�‰_€RYH5K4Rfz8J`�	H0JLQgJNO0J{H0z8o]M	JEQ8z•W:uPorz�Z	z MgZaz �hJNH#RE_#O0o]z8J3K2OSJ �hK���–nM�X[J

O0U	J W:‚fJ{MgOsowKAK4O0R"�?�hJEQ ˜	orOsz•WN^ �hJ5K4OqWEH0O0JLQ8W:‚ W:orM•RYM‰OSU	J-KSW:z8J)OeWfKT� �”v�MaJ

�

� 8;: 
�BtowKsK0W:o QTO0R�K4OqWEH0O

JEWfXqU�O0o]z8J5OSU	J1OqWYKI� owK �hJN‚YZ	M�WE‚kW:o]M �8’/M�OSJNH0z8o]MhW:OSorM	‚�OqWYKI�aK[˜;O0U	J�W:‚YJNMgO3XNWEM RYM	\r^�pgo K2o]O-WTxhM	orOSJ

MgZaz �hJNH”R:_ K2OqWEO0JEK��

V�RYH•M	RfM?g€O0J{H0z8o]MhW:OSorM	‚�OqWYKI�aK[˜)OSU	JNH0J owK8RYM	\r^�RYM	J OSH0o W:\ � lAU	J&W:‚fJ{MgO•owK8M	J{pkJNH8JNuZ�hJEX[O0JLQ�O0R

X[Rfz��	\rJNOSJIO0UaJ#OqWfKT�1WEMhQ1XNW:M1OSU	JNHSJ[_€RfHSJAH0JLWfXqU1W:M1o]MgxhM	o]O0JsMgZ	z �hJNHtR:_=K4OqW:OSJEK W �	H0REpPowQgJEQ-O0U	JsMgZaz �hJNH

R:_”HSJEWfXqUhW �	\rJ K2OqWEO0JEKdowK#orMgxhMaorO0J"X �dlAU	RfZa‚fU�M	RYM?g OSJNH0z�orMhWEO0orMa‚TOeWfKI�aK)WEH0J1X \rRkK4JNHdO0R8OSU	J5HSJEW:\

�

RYH0\wQ ˜

orOsowKAWYK0K4Z	z8JEQTo]M8O0UaJn_€Rf\]\rR

�

orM	‚ K2JEX O0orRYM8O0U�W:O#OqWYKI�aK#W:HSJCOSJNH0z�orMhWEO0orMa‚�W OSU	RfZ	‚YUƒOSU	JN^�z•WN^��	H0RPX[J{JEQ

_€RfHdWEH �	o]O0HqWEH0o]\r^8\]RfM	‚ZXsW:MhQ•O0UhWEOnz�Z	\rOSoC�	\]J#O0HSowW:\ KAz•WN^ �hJ!�hJNH2_€RYH0z8JLQTO0R1OSHqW:o]MƒOSU	J3W:‚fJ{MgO �

lAU	J�v)ŽG� XNW:M �hJƒO0HeW:o]M	JEQ

�

o]O0U•O0U	J•_€Rf\r\]R

�

orM	‚ K2ZhX{X[JEK0K4orpkJ•W&�?�	HSR:uPorz W:O0o]RfM �	HSRPX[JEQgZ	HSJ ��v

QgJNOSJNH0z8o]M	owK4O0o X �'RY\ro X[^To K}Z�K2JEQ �A–dM•JNpkJNHS^TOSH0o W:\/˜	OSU	JG�hRf\ro X[^�owK _€Rf\]\rR

�

JLQ‰WEMhQ‰OSU	J3X[H0o]O0o X�b KIpYW:\]Z	J)_€RfH

JEWfXqU�K4OqWEO0J1pPowK2o]O0JEQ•owKnHSJ g X[Rfz%�aZ	O0JEQ �)v}_€OSJNHnJ{pkJNH0^�WfX O0orRYMt˜ OSU	J�X[H0o]O0o X�b KAJEK4O0o]z•W:OSJCRE_sO0U	J��	HSJNpPorRfZ�K

K2OeW:O0J b K �IH�8TowK-z8RPQgoyx�JEQƒO0R�H0J

�

JLX[O)O0UaJTHSJNorMg_€RYHqX[J{z8JNMPO .4ZhK4O-H0JEX[J{orpkJEQƒOSRf‚fJ{O0U	JNH

�

o]O0U O0U	J•X H0orOSowX�b K

JEK2OSorz•WEO0JdR:_”OSU	J3X[Z	HSH0JNMPO#K4OqW:OSJOb K �IH�8

�

�

�

	+� 	���W

$

" X�� �

�

W

$

" %

�

" X 0

�

�

�

	+� 	���W

$

"��

�

X'% W h�3]™�X

�

U	JNHSJ �

�

	�� 	��&W

$

" XdowKdO0U	J�X[H0o]O0o X�b KdX[Z	HSH0JNMPO)JEK4O0orz W:O0J3R:_���W

$

" X �

�

W

$

"9%

�

" XdowKnOSU	JTHSJNorMP_€RfHqX JNz8JNMPO#H0J g

X[JNo]pkJEQ _€RYHAOqW&�go]M	‚1WYX[O0o]RfM

�

" o]M8K4OqWEO0J

$

" �PW:MhQ��ev
�

� f 	 z�JEW:MhKIOSUhW:O v o K z�RPQgoyxhJLQTK4R1WfKAOSR5HSJEQgZhX[J

�

��)	�

�

˜;O0U	J�W �hK4Rf\]Z	O0J•QPo , JNH0J{MhX[J �hJNO

�

JNJ{M v W:MhQ f ���-lAU	owK-owK-W _€RYH0z RE_ �I5��
@'FO8�
�B �O: 
G5;8L5;<?>-5

BC5�
O8;<?:=<�N

�

™ 0E› � �#–npkJ{HdK2ZhXNX JEK0K4orpkJ)OSH0owWE\wK ˜	O0U	J3JEK2OSorz•WEO0JEKsX[RfMPpkJNH0‚YJ-Z	MhQgJNHdW&�?�	HSR��	HSowW:OSJ�X[RfM�QgorOSorRfM�K

O0R8OSU	J�X[RYH0H0JLX[OnpYWE\rZ	JEK

�

™f™ 8g˜
8 8��/˜ho � J �r˜	OSU	J1\rJ[_€OEg U�W:MhQ�K4owQgJ3R:_d•”~kZhW:OSorRYM�h �r™

�

or\r\`X[RYMgpkJNHS‚fJ3O0R8OSU	J

JNuZ�'JLX[O0JEQ�pfWE\rZ	J-RE_IOSU	J-H0or‚YUgOEg U�W:MhQ�K2owQPJ �

–nM�X[JdW-X[H0o]O0owXAU�WfK �hJNJNM�O0HqWEorM	JLQcOSU	JGW/QgJ{O0JNHSz8orM	o K2OSowX�X��hRf\]owX[^ XNW:M �hJno]z%�	HSR:pkJLQ �P^5OqW&�go]M	‚-HqWEM?g

QgRfz M	RfM?g �hRf\]owX[^�WfX O0orRYMhKdW:MhQ�X[Rfz%��W:H0o]M	‚5OSU	J1QPowK0X RfZ	MPO0JEQT_€Z	OSZ	H0J-HSJ

�

WEHqQ	KARE_”O0U	J3K4OqW:OSJEK#pgo K2orOSJEQ �

’ _dO0U	J�W:‚YJNMPO1OqW��kJLK1WƒM	RfM?g �hRf\]owX[^•WfX O0orRYMt˜

�

˜‹_€HSRfz K4OqW:OSJ�� O0R K2OeW:OSJ�	S˜”W:MhQ�O0U	J•H0J{orMg_€RYHqX[JNz�JNMgO

H0JEX JNorpkJEQ��	\rZhKdO0U	J �IH�85R:_ K4OqW:OSJ�	”owK �hJNOSO0JNHdO0U�W:M JNu �hJEX O0JEQ W o � J �]˜

�

W�	 %

�

X 0

�

�nW�	IX � �nW��?X�Xe˜ O0UaJNM

WfX[OSorRYM

�

owK �hJNO0OSJNHIO0U�W:M1O0UaJ �hRf\]owX[^3WfX O0orRYM �Iv�M	J

�

�hRY\rowX ^5X{W:M5OSU	JNM �hJ#X H0JEWEO0JEQ-O0UhWEOIorMhX RfH��hRYHqW:OSJEK

O0U	Jdorz��	H0REpkJEQ1WYX[O0o]RfM �”’ _tOSU	J)JNMPpPorH0RYM	z8JNMPO;owKAK4O0RPXqUhWfK4O0o Xf˜gOSU	JnMaJ

�

WfX[OSorRYM8zTZ�K2O �hJ)O0HSorJEQ1JNM	RYZ	‚fU

O0o]z8JEKGW orM O0U	JNRYH0^k˜`W:M o]MgxhM	o]O0J1MPZ	z �'J{H)R:_dOSorz8JEK �torM��	HqWYX[O0o X[Jk˜t\rJEKSKUXBO0RƒJ{MhK2Z	HSJTOSUhW:O3orO3WfX O0ZhWE\r\r^

orz%�aH0REpkJEKtO0U	Jd�hRY\rowX ^1orM�O0U	J-WNpkJNHeW:‚YJ)XNWYK2J �”v�M	J

�

X H0orOSowXAz8RPQPZ	\rJBXNW:M�M	R

�

�'JBO0HqWEorM	JLQTO0R`�	H0JEQPowX[O

O0U	J3X[RYH0HSJEX[O �IH�8-pfWE\rZ	JLK _€RYH#O0U	o KAM	J

�

�hRf\]owX[^ � �”\rJLW:H0\]^k˜gRYM	\r^ K2OqWEO0JEK#O0U�W:Od\rJEWYQ J{pkJNMgOSZhW:\]\r^1OSR�K2OqWEO0J

�

�

o]\r\ �hJ8W , JLX[O0JEQ �c–dMhX[J�W8M	J

�

X H0orOSowX-owKno]M �	\wWYX[Jk˜ z8RYH0J3orz%�	HSREpkJNzTJ MPOqKAO0R�O0U	J��hRf\]owX[^ XNW:M �hJ

\rJEWEH0M	JLQ �

lAU	JJ�hRf\ro X[^3XNW:M3RfM	\]^^: �
@ 8EF ��5sQgZ	H0o]M	‚d�hRf\]owX[^-z8RPQPoyx XNWEO0o]RfM%W€o � J �r˜NOSU	JAz8JLW:M �IH�8AREpkJNH`W:\]\	K4OqW:OSJEK

XNW:M�RfM	\]^ :=<?> 8U5�
�D&5&Xq˜PWEMhQ ˜	WN_€O0JNHsH0JNOSHqWEorM	o]M	‚	˜kO0UaJ-X[H0o]O0o XAz8RPQgZ	\]J

�

or\r\hHSJ

�

JEX[O`O0U	J-WYX[O0Z�W:\ �IH�8}_€RYHAOSU	J

M	J

�

�hRf\]owX[^ �;lAU	J{H0J[_€RYH0Jk˜fOSU	owK��	H0RPX[JLK0K‹RE_tWE\rOSJNH0MhWEO0o]pkJN\r^)o]z%�	HSR:pPorMa‚#O0U	JJ�hRf\]owX[^3WEMhQcOSU	JdX[HSorO0o XIM	JNpkJNH

�	H0RPQPZhX[JEKIW#M	J

�

�hRf\]owX[^BO0UhWEOIUhWfQ �hJNJ{M5O0UaJ �hRf\]owX[^G�	HSJNpgo]RfZhK4\r^ �;lAUhWEOIowK ˜:OSU	J �aH0RPX[JEKSK‹R:_ z8RPQPoy_€^PorM	‚

O0U	J��hRY\rowX ^ƒWE\

�

WL^aKno]MhX[H0JLWfK2JLKnO0U	J1z�JEW:M �IH�8cZ	MPO0o]\‹JNpkJ{MgOSZhW:\`X[RfMPpkJNHS‚fJNMhX J

�

šg˜ �;h �98�� �5’/M�OSU	J5xhMhWE\

�����1 �*&����N��#(A"B��*��/:!(�5�H���H/0��#5!�#5!()3!(�+#5�����.�*&�!�/:!$�*&+�1�����*/ F �6'H'*!()�'�!I��!(�5������D � 0U!�P D3P�76���5�6� =KB�)��
��2���!675��!(B�'"�1�

��!I�KC��'��;75!(�
��P 3



h �]™���lAU	J3v)QaW��	OSorpkJ-ŽnJ{Z	H0o K2O0o X �”HSorOSowX k ?

�hRf\ro X[^k˜ MaRƒK4OqWEO0J �•WYX[O0o]RfM z•W��?�aorM	‚•X{W:M �hJ8XqUhWEM	‚fJEQ�O0R•o]MhX[H0JLWfK2J1OSU	J��hRf\]owX[^ b Knz�JEW:M �IH�8 ��lAU	o K

�hRf\ro X[^�owKA‚f\]R��hWE\r\]^8R��	OSorz•WE\tWEMhQ‰o K#XNW:\]\rJEQ8WEM F-@ � : � 
�B �hRf\]owX[^ �

’ M�K2O0JLWfQ�R:_�WYQ�.4ZhK4O0orMa‚ OSU	J��'RY\ro X[^�WEMhQ�X H0orOSowX•orO0J{HqW:OSorpkJN\]^k˜AOSU	JEK2J �aH0RPX[JEKSK2JEK•XNWEM�WE\wK4R�RPXNX[ZaH

K2o]zTZ	\]OqWEM	JNRfZ�K2\r^ ˜ �P^1HqWEMhQgRfz�\r^5OeW��PorM	‚3M	RfM'g �hRf\]owX[^1z�R:pkJLK��;’/MTOSU	owK”XNWYK2Jk˜PO0U	Jm�hRf\ro X[^1owK”K4O0RPXqUhWfK4O0owXY˜

K2R W� 5;:iN&3�AowK”WfKSK2RPX[o W:OSJEQ

�

orO0U�JNpkJNH0^ WfX[OSorRYM8orM�JEWfXqU�K2OqWEO0J)OSR1QgJ{O0JNHSz8orM	JsorOeK \roa�kJN\ro]U	RkRPQ1R:_ �hJNorMa‚

XjUaRkK2J{M ��lAUaJ

�

J{or‚fUPO1orM�X[H0JEWYK2JEK1RfH�QgJEX H0JEWYK2JEK1QgJ��'J{MhQgorMa‚ RYM

�

U	JNO0UaJNH1O0U	o Kcz�R:pkJ�‚fJ{M	JNHqWEO0JEK�W

U	or‚YU	JNH)RYH-\rR

�

JNH �IH�8cOSUhW:M O0UaJ1RfO0UaJNH3WfX[OSorRfM�KnorM�OSUhW:O3K2OeW:OSJ �1lAU	JNHSJ[_€RfHSJk˜ o _sW8z8REpkJCHSJEK2Za\rOqKdorM W

�IH�8 �'J{O0O0J{H)O0UhWEM �	H0JLQgowX[OSJEQ ˜	o]O �hJEX[RYz8JEK#z8RfHSJ-\roC�kJ{\r^�O0R �hJ�XqU	RkK4JNMƒo]M�O0UhWEO-K2OeW:O0J1o]MƒOSU	JC_€Z	OSZ	H0J �

’ _Io]O#H0JEK4Z	\rOeKAorM�Wc\]R

�

JNH �IH�8COSUhW:M �	H0JLQgowX[OSJEQ ˜PorO �hJEX[RYz8JEK \]JEK0KA\]oC�kJN\]^1O0R �hJ1XqU	RkK4JNM•orM•O0U	J)_€Z	OSZ	H0J �

lAU	J8M	J{ugO3WfX O0orRYM owK3XjUaRkK2J{M�K2OSRPXjUhWYK2OSowXNWE\r\r^ �P^ O0U	J�WfX[OSorRYM�K2JN\]JEX[OSRfH�W/V‹o]‚fZ	HSJ^h �]™�X��hWfK4JEQ RfM OSU	J

�

JNo]‚fUPOqK#R:_sO0UaJ�WfX[OSorRfM�K)WNpfWEor\ W �	\]JC_€H0RYz OSU	J�X[Z	HSH0JNMPO)K4OqWEO0J �-mnMa\roC�kJ-OSU	J5o]O0JNHeW:O0o]pkJ3W��?�	HSRkWYXjUt˜tOSU	J

K2o]zTZ	\]OqWEM	JNRfZ�KAXNWYK2J-UhWfK#M	RYO �'J{JNMV�	HSREpkJNM8O0R�X[RYMgpkJNHS‚fJ)OSRTOSU	J-R��	OSorz•WE\��'RY\ro X[^ �

�

.

�

.

�

� � ��2#� � �$�&%�0!%," (��

lAU	J�X[H0o]O0o XCWEMhQV�hRf\]owX[^•z8RPQgZa\rJEKdW:HSJ1JEWfK4or\r^•o]z%�	\rJ{zTJNMPO0J{Q8WYK \]RkR��Zg Z'��OqW �a\rJEK��5ikorz�Z	\rOeW:M	J{RfZhK

\rJEWEH0M	o]M	‚�XNWEM �hJ3QgRYM	J

�

o]O0U•O0U	J)_€RY\r\rR

�

o]M	‚1\rJEWEH0M	o]M	‚1H0Za\rJEK

�

�

�

�

�

�

W

$

"9%

�

" X 0

�

�

�

	+� 	���W

$

"��

�

X ) �

�

	�� 	��&W

$

"=X W h �J8 X

�

W

$

"9%

�

" X

*

�

W

$

"9%

�

" X 0��

�

�

�

W h � k X

�

�

	�� 	��&W

$

" X

*

�

�

	�� 	��&W

$

"=X 0��

�

�

�

% W h � › X

�

U	JNHSJ

�

W

$

"9%

�

" X”owK”O0U	J �

�

JNo]‚fUPO 	5‚YorpkJNM8OSR1WYX[O0o]RfM

�

"to]M•K2OeW:OSJ

$

"4˜�� owKsW5\rJEWEH0M	o]M	‚�g€HqWEO0JG�hW:HeW:z8J{O0JNH

_€RfHtOSU	J �hRf\]owX[^dz8RPQgZa\rJk˜

�

W

$

"9%

�

" X owK OSU	J”orz8z�JEQgo]W:OSJ‹HSJNorMg_€RYHqX[J{z8JNMPO	O0U	JsWE‚fJNMPO‹HSJEX[JNo]pkJEKg_€RfH`XjUaRkRkK2o]M	‚

WfX[OSorRYM

�

"
o]MƒOSU	owK)K4OqWEO0Jk˜tWEMhQ �&o KnW8\]JEW:HSM	orM	‚"g HeW:OSJ��hW:HeW:z8JNOSJNHA_€RfHBO0U	J�X[HSorOSowX��dlAU	JEK4J1H0Z	\]JEKdK2OqWEO0J

�

UhW:O

�

WfKTJNuZ�	HSJEK0K4JEQ�W �hREpkJ

�

OSU	J X[HSorO0o X8owKTz8RPQPoyxhJEQ�K4R�WfK8OSR$�aH0JEQgo X[O�O0U	J �IH�8 �'J{O0O0J{H ��lAU	J

�

JNo]‚fUPO _€RYHdWfX[OSorRfM

�

"to]M�K2OqWEO0J

$

"‹o]MhX[HSJEWfK4JEK �LQgJEX[HSJEWfK4JEKAoy_;OSU	J-JNu �hJEX O0JEQ �IH�8-owK �hJNO0OSJNH �

�

RYHqK2J-OSUhW:M

JNuZ�'JLX[O0JEQ �nlAUaJ��	H0R �hW �	o]\ro]O2^�R:_ XjUaRkRkK2o]M	‚�W:M WYX[O0o]RfM�owKdQgJNOSJNH0z�orM	JEQ1_€H0Rfz O0U	J

�

JNo]‚fUPOqK#ZhK2o]M	‚8OSU	J

_€Rf\]\rR

�

orM	‚8bdo � �hK#Qgo K2O0HSo �	ZaO0orRYM

�

��W

� � $

"
X.� �

$����

�

�

�
	

�

�

�

$����

�

�

�
	

3 W h�3 h X

lAU	J��	H0R �hW �	o]\ro]O2^•RE_BXjU	RkR K2o]M	‚�WfX[OSorRfM

�

orM W•K4OqW:OSJTo Kd�	H0R"�'RYH0OSorRfM�W:\AOSR•O0U	J

�

JNo]‚fUPO)R:_

�

H0JN\ W:OSorpkJ

O0R�O0UaJ

�

JNor‚YUgOeKTR:_cW:\r\BRfO0UaJNH�WfX[OSorRfM�K[˜

�

U	JNHSJ�O0U	J

�

J{or‚fUPOqK�W:H0J z•WE‚fM	o xhJEQ W J{u �hRfMaJNMgOSowWE\r\r^�X3O0R

WfXNX JNMgOSZhW:OSJ)O0UaJNorHdQgoM, JNH0JNM�X[JEK��

vn\rOSJNH0MhWEO0o]pkJN\r^k˜kOSU	J1X[HSorOSowX-W:MhQ^�hRf\ro X[^•z8RPQgZ	\]JEK#W:HSJ1R:_€OSJNMƒo]z%�	\rJ{zTJNMPO0J{Q8WYKnM	JNZ	HeW:\;M	JNO

�

RYH��aK��

_ orM

�

h:› �/˜•_€RYH#JNuaW:z%�	\]Jk˜EZhK2JEQ8RYM	J)M	JNO

�

RfH��1_€RfH#OSU	J-X[HSorOSowX#W:M�Q‰K4J �hWEHqW:OSJG�'RY\ro X[^TMaJNO

�

RfHE�	KI_€RfHsJEWfXqU

WfX[OSorRYM �;• WYXjU3M	JNO

�

RYH��)OeW��kJEKtO0UaJAX Z	H0HSJNMgO;K4JNMhK4RfH0^-pkJEX O0RfH;WYK o]M?�	Z	O �IlAU	JsX[HSorOSowX‹M	J{O

�

RfHE�)owKtO0HeW:orMaJEQ

O0Rd�aH0JEQgo X[OtO0UaJ �IH�8 _€RfHIJLWfXqU5orM'�	Z	O �`lAU	J �hRY\rowX ^CMaJNO

�

RfHE�)_€RfHIJEWYXjU WfX[OSorRYM5owKtO0HeW:o]M	JEQ5O0Rm�	HSJEQgowX O‹OSU	J

�

JNo]‚fUPO‹pYWE\rZ	JEKt_€RfHIOSUhW:O”WYX[O0o]RfM �`lAU	owKIo K‹QgRYM	J �P^5ZhK4orM	‚

�

�

�

WYK OSU	J#JNHSH0RfH`pfWE\rZ	JsO0R �hWYXU�Zg �aH0R���W:‚kWEO0J

O0U	HSRfZ	‚YU�M	JNO

�

RYH��

�

"

�

orOSU

$

"
WYK5O0U	J8MaJNO

�

RfHE��orM?�aZ	O ��‘nJNZ	HeW:\”M	JNO

�

RfH��aK-W:HSJ8z8RfHSJTZ�K2J[_€Z	\”OSUhW:M

\rRkR"� g€Z?� OqW �a\rJEK

�

UaJNM�O0U	J�K4JNMhK4RfH0^�pkJEX[OSRfHqKdW:HSJT\ W:HS‚fJ�W:M�Q�W:H0J1MaRfO-\rRPXNWE\r\]^‰J{MhX[RPQgJEQ ˜tW:MhQ

�

U	JNHSJ

O0U	J#z W��?�	o]M	‚n_€HSRfz�o]M?�	Z	OeK‹O0R3WYX[O0o]RfMhK”XNWEM�K2Z?�?�hRYH0OAz�JEW:M	o]M	‚:_€Za\g‚YJNM	JNHeW:\roa(EW:OSorRYM ��_ orMcb K OeWfKT�	KIZhK4JEQ

W5\wWEH0‚fJ ˜hX[Rfz%�a\rowX{W:O0JLQTK4JNMhK2RYH0^•orM'�	Z	O

�

U	o XjU•WE\r\]R

�

JEQ8z•W:MP^�R��?�hRfHSO0Z	MaorO0o]JEK _€RfHd‚fJ{M	JNHqWE\roa(EW:OSorRfM �



k&H �”UhW��aO0JNH h ��|#JNo]Mg_€RfHeX[JNz8JNMPO�_ JEWEH0M	o]M	‚

�

.

�

� � 2#� 0$�,�5"-���

lAU	J3v)Ž ��owK#X{W��hW �	\rJ-R:_`\rJLW:H0MaorM	‚1z•WEMg^�QPoON X[Z	\rOsH0JNo]Mg_€RfHeX[JNz8J{MgO;OqWYKI�aK[˜ �	Z	O#orM�orOqK#K4OqWEMhQ	W:HeQ ˜

K2o]zTZ	\]OqWEM	JNRfZ�Ka_€RYH0z�˜No]O UhWYK MaRfO �hJNJNMG�	HSR:pkJ{M)O0RdX[RYMgpkJ{H0‚fJ`O0R#O0UaJ R"�	O0o]z•W:\"�hRf\ro X[^ ��� � BC5�
O8;<?:=<�N

�

™f™Y™��

owKdWTH0J{orMg_€RYHqX[JNz�JNMkO�g€\rJEWEH0M	o]M	‚5z�JNO0U	RPQ8OSUhW:O!3�
�D �hJNJNM �	H0REpkJNM�O0R•X[RYMgpkJ{H0‚fJ-Z	M�QgJNHBX[JNH0OeW:o]M�X[RYMhQgoCg

O0o]RfMhK

�

™Y™28	˜P™f™f™�� �;’ O;owKtZhK4JEQCo]MTikJEX O0orRYM ? �ikdWfK‹OSU	JAHSJNorMg_€RYHqX[J{z8JNMPO'\]JEW:HSM	orMa‚)X[RYz%�hRfM	J{MgO;R:_c�sŽB’I_t• �

�
g€\rJLW:H0MaorM	‚3owKAWYX[O0Z�W:\r\]^TpkJ{H0^�K2o]z8or\ W:H”O0R3O0U	J3v)ŽG� �g’/O{˜gorM W5K2J{MhK2Jk˜aX[Rfz �	o]M	JEKIO0U	Jd_€Z	MhX[OSorRfM�K R:_

O0U	J-O

�

R�vBŽ ��z�RPQgZ	\rJLKAorMPO0R�W�K2orMa‚f\rJ-z8RPQPZ	\rJ �”lAUaJ5M	J

�

z8RPQgZa\rJ)z•W&�kJEK �aH0JEQgo X[O0o]RfMhKARE_”O0UaJ �IH�8

M	RfOd_€RfH)JEWYXjU K2OeW:O0J ˜ �	ZaOn_€RfH)JLWfXqU�K2OeW:OSJ��EWYX[O0o]RfM �hWEorH �-v#O#JNpkJNHS^•K2OSJ ��O0UaJ1K2OeW:OSJ��EWYX[O0o]RfM��hW:o]HqKA_€RfH

O0U	J X[Z	HSH0JNMPO)K4OqWEO0J�W:HSJ1JNuaW:z8o]M	JEQ,�PO0U	J�WYX[O0o]RfM

�

orOSUƒOSU	J1U	or‚YU	JEK4OnJEK4O0o]z•W:OSJEQ �IH�8cowK#O0UaJ1RfM	J3z8RkK4O

\roa�kJN\r^�XjUaRkK2J{M �1lAU	J �IH�81R:_#OSU	J�WfX O0orRYM WfX[OSZhW:\]\r^ XjU	R K2JNM�o KnO0UaJNM�orMhX H0JEWYK2JEQƒo _AOSU	J1JEK4O0orz W:O0JLQ �IH�8

R:_;OSU	J)M	JNuPO#K4OqWEO0J)o K �hJNO0OSJNHAOSUhW:M^�	HSJEQgo X[O0JEQ�W:M�Q‰QPJEX[H0JLWfK2JLQToy_=orOAo K

�

RfHqK4J �JW/lAUaJ �IH�8 RE_”W3K2OeW:O0J-o K

O0U	J � 
 �": � 	� �IH�8CREpkJNH W:\r\;WYX[O0o]RfMhK#WNpYW:o]\wW �	\rJ)_€H0RYz O0U�W:OBK2OqWEO0J �MX

lAU	J �
g€\rJLW:H0MaorM	‚1Z?� Q	WEO0J3H0Z	\]JCo K _€RfHSz•W:\]oC(NJEQ�WfKA_€Rf\]\rR

�

K

�

�

W

$

"9%

�

" X ��

�

W

$

"9%

�

" X 0

�

W z•WEu

�

�

W

$

"��

�

%

�

XEX&% W h�3 Y X

�

U	JNHSJ

�

W

$

"
%

�

"
X-owKCOSU	J•JEK2OSorz•WEO0JEQ �IH�8 W€O0U	J�� �mg pYW:\]Z	J 	OXC_€RYH1OqW��PorMa‚ WfX[OSorRfM

�

"
orM•K2OeW:OSJ

$

"
˜ OSU	J

W:‚YJNMgO�b K�K2OeW:O0J W:O8OSorz8J ��� v)X[O0o]RfMhK1z•WN^ �hJ�XqU	R K2JNM W:‚kWEorM�WYXNX[RfHeQgorMa‚ OSR O0U	J•_€Rf\]\rR

�

orM	‚ bdo � �hK

QgowK4O0HSo �	Z	OSorRYM

�

��W

� � $

" X.�
�����	�

�	
 ��

�

�

�

�

�����

��
 ���

�

% W h�3 ?�X

�

U	JNHSJ 	�owK)W �I5��
@�5;8�
 ��	Z8U5G�hWEHqWEz8JNO0J{H)O0UhWEO3QgJEX[HSJEWfK4JEK)orM W:M&W:M	M	JLW:\ro]M	‚^�	H0RPX JEK0K��8v)K 	 �

�

˜

O0U	J WfX[OSorRfM K2JN\]JEX[O0o]RfM �hJEX[Rfz�JEKIJNMgOSorHSJN\r^3HqW:M�QgRfz��aWfK 	 � 0g˜PHqWEMhQgRfz�M	JEK0K��	\wWN^aK M	R���W:H0O W:MhQ8OSU	J

XjUaRfowX JEK �hJEX[Rfz�J-QgJNOSJNH0z8o]M	owK4O0o X���+�U	JNM�OqW �a\rJ-\rRkR"� g€Z?��owK#ZhK4JEQƒWEMhQ�l�QgJEX H0JEWYK2JEKdWfK4^gz%�aO0RfOSowXNWE\r\]^

W OSRTz•W&�kJ3K2Z	HSJ5O0UaJNH0J-owKdW:\

�

WN^aKnWTMaRfM?g (NJNHSR•XjU�W:MhX[J-RE_AOSH0^PorM	‚1J{pkJNH0^•WYX[O0o]RfM�orMƒJ{pkJNH0^•K4OqWEO0J�Xe˜'OSU	J

�mg pYW:\]Z	JEK8WEH0Jk˜#OSU	JNRfHSJNO0o XNW:\]\r^�WEO8\rJLWfK2O{˜A‚fZ�W:HqWEMgOSJNJEQ�OSR�X RfMPpkJNH0‚YJ‰OSR O0UaJNorH�X[RfHSH0JEX OTpYW:\]Z	JEK��PW/’/M

�	HqWYX[O0o X[Jk˜PO0U	o K

�

RfZa\wQ8H0JE~kZ	o]H0J)o]MgxhM	o]O0J)OSHqW:o]M	orMa‚ � X

�
g€pYW:\]Z	JEKAX{W:M �hJ)z•WEorMPOqWEorM	JEQ5o]M•WC\]RkR��Zg Z'�‰OeW �	\]Jk˜kRfH{˜	WfK

�

o]O0U�O0U	J v)Ž �d˜kO0U	J{^�XNW:M �hJ-K4O0RYH0JEQ

orM3WnM	J{Z	HqWE\gM	J{O

�

RfHE� ��_ orM

�

hE› �/˜N_€RfH;JNu	WEz%�	\]Jk˜[ZhK4JEQ1WdK2J �hWEHqWEO0J#M	JNO

�

RfH��d_€RfHIJEWYXjU3WYX[O0o]RfMt˜fZ'� QaW:O0o]M	‚

O0U	J{z

�

o]O0U•O0U	J)_€RY\r\rR

�

o]M	‚1\rJEWEH0M	o]M	‚1H0Za\rJ

�

�

�

�

�

�

�

W

$

"
%

�

"
X 0

�

W z•WEu

�

�

W

$

"��

�

%

�

X )

�

W

$

"
%

�

"
XEX&% W h�3JH X

�

U	JNHSJ

�

�

�

�

owK1O0U	J�JNH0HSRfH�pfWE\rZ	J�O0R �hWfXL�Zg �	HSR��hWE‚kWEO0J O0U	HSRfZ	‚YU�O0U	J�M	JNO

�

RYH���X[RYH0HSJEKI�hRfM�QgorM	‚ O0R

O0U	J�WYX[O0o]RfM^.4ZhK2O-OeW��kJNM �n_ orMƒ_€RfZaMhQ O0U�W:O

�

U	JNM orz%�a\rJNz�J[MPO0JLQ

�

o]O0U�M	J{Z	HqWE\ MaJNO

�

RfHE�	K ˜ O0UaJ�v)Ž �

W:MhQ �mg€\rJEWEH0M	o]M	‚�K2^aK2OSJNz•K U�WfQ•X[Rfz��hW:HeW �	\]Jd�hJNH2_€RYH0z•WEMhX[J �`lAU	RfZ	‚YU �mg€\rJEWEH0M	o]M	‚5o KA‚fZhWEHqW:MPO0J{JEQ8O0R

X[RfMPpkJNHS‚fJ

�

UaJNMTJ{u	WYX[OIpYW:\]Z	JEKIWEH0JBK2O0RYH0JEQ1WEMhQ1H0JNOSH0orJ{pkJEQSW€J � ‚ �r˜f\]RkR��PZ?�TOeW �	\]JEKUXe˜fM	R3K2Z�XjU1‚YZhW:HeW:MPO0JNJ

XNW:M �hJ5z WfQgJ

�

UaJNM•O0U	J-pYW:\]Z	JEK#W:HSJ3W��?�	HSREugo]z•W:OSJEQ ˜	WYK}OSU	JN^•WEH0J

�

orOSU•M	JNZ	HeW:\tM	JNO

�

RfH��aK��

�

.

�

�

"

��0 � "���+ ��(	�&��0 � � "-���

fARfO0U �mg€\rJEWEH0M	o]M	‚�WEMhQ OSU	J•v)Ž ��WEH0J•‚fHSRfZ	M�QgJEQ orM�O0UaJ8O0U	J{RfH0^ R:_ Qg^gM�W:z8o X �	HSRf‚YHqW:z�z8orM	‚ �

’/M _ WYX[ON˜IHSJNorMg_€RYHqX[J{z8JNMPOIg€\rJLW:H0MaorM	‚��	H0R �	\rJ{z•K-XNW:M o]M ‚YJNM	JNHeW:\	�'J XNWfK4O1WfK1QP^gMhWEz8owX;g �	HSRf‚YHqW:z�z8o M	‚

�	H0R �	\rJ{z•K��dlAU	J1HSJEK2Z	\]Ono KnO0U�W:O)OSU	J

�

JN\]\tZ	MhQgJ{HqK2OSRkRPQ z8JNOSU	RPQgRY\rRf‚YorJEK#R:_ Qg^PMhWEz8owXd�	HSRf‚fHeW:z8z�orM	‚



h � k ��•n^PMhWEz8owXdGIH0Rf‚YHqWEz8z8orMa‚ kfš

XNW:M �hJAZhK4JEQ _€RYH‹HSJNorMg_€RYHqX[J{z8JNMPO'\]JEW:HSM	orMa‚ �

�

lAU	owKtorM�X[\rZhQPJEKtW:\]\korMhK4OqW:M�X[JEKtR:_hHSJNorMg_€RYHqX[J{z8JNMPO'\]JEW:HSM	orMa‚

�

orOSU�QgowKSX[H0JNOSJdWfX[OSorRYMhK[˜

�

U	JNHSJ)X Rfz%�	\]JNO0JsK4OqW:OSJno]Mg_€RfHSz•W:OSorRYM1owKI‚fo]pkJNMt˜kWEMhQ

�

UaJNMTOSU	JdJNMgpPorHSRfM	z�JNMgO

owK8W ��W:H��kREp••nJEX owK2o]RfM�GIH0RPX JEK0K W2i JEX[O0o]RfM 8 �ikOX � –dM	J K2Z ��K2JNO•R:_3OSU	JEK2J�o KTO0UaJ XNWfK4J�R:_-xhMhQgo]M	‚

O0U	J �hJEK4O��hW:OSU _€H0RYz W K2JNO1RE_-K4OqW:HSO0o]M	‚ K4OqWEO0JEK1O0R W K2JNO1RE_-‚fR W:\dK4OqW:OSJEK^W/K2o]z8or\ W:H-O0R O0HeWfQgo]O0o]RfMhWE\

v)’#U	JNZ	HSowK2OSowX1K4JEW:HeXjU4X ��lAU	JEK2J��	HSR��	\]JNz•K7#

�

U	JNHSJ8WYX[O0o]RfMhK)\]JEWfQgo]M	‚•O0R�W‰‚YRkWE\#K2OeW:OSJTHSJEK2Z	\]O-orM W

�hRkK2o]O0o]pkJ)H0JNo]Mg_€RfHeX[JNz8J{MgO”WEMhQ•W:\]\tRfO0UaJNHdWfX[OSorRYMhKAH0JEX JNorpkJdM	R1H0J{orMg_€RYHqX[JNz�JNMgO�# W:H0J3W1K4Z �hK2J{OnRE_IOSU	J

Qg^PMhW:z8o X-g �	H0RY‚fHqWEz8z8o M	‚��	H0R �	\rJ{z•K
�PM	R

�

M�WfK�DL3'FO8��T5�D�� �C@�
 � 3 @ 8�F �-Ba5�� D

�

™f™k˜s™28 , �

�

™ 8�� �8•d^gMhWEz8owX

�	H0RY‚fHeW:z8z8o]M	‚�XNWEM�W��'�	\r^�O0R�zTZhXqU•z8RfHSJ3K2R��aU	owK4O0owX{W:O0JLQ‰H0J{orMg_€RYHqX[JNz�JNMgO K0XqU	JNz8JLK O0U�W:M K2UaRfH0OSJEK2OEg

�hW:OSU^�	H0R �	\rJNz K[˜fU	R

�

JNpkJNHN˜ko]MhX[\rZ�QgorM	‚ XNWfK4JEK

�

UaJNH0J)OSU	J)JNMPpPorH0RYM	z8JNMPO b K OSHqWEMhK2o]O0orRYMhK#W:HSJ3K2O0RPXqUhWYK2O0o X

W:MhQ

�

U	JNHSJ)JEWfXqU�WfX[OSorRYMƒz•WN^1H0JLX[JNorpkJm�hRkK4orO0o]pkJ-RfH#M	JN‚ W:OSorpkJ-H0JNo]Mg_€RfHeX[JNz8J{MgO��

lAU	JC_€RYH0z�Z	\wW1O0UhWEO)K4Z	z8z•WEH0oa(NJEKAQP^gMhWEz8owXd�	HSRf‚YHqW:z�z8orM	‚1o K}OSU	J�fAJN\]\rz�W:Mƒ–m�	OSorz•WE\rorO4^�•”~•ZhW&g

O0o]RfMt˜

�

U	o XjU XNW:M �hJ1K4OqW:OSJEQ•WfK

�

 

�

W�	IX�� z•WEu

�

�

�

�

�

	

��

�

W�	 %

�

X 0

�

�

� ��


�

�

�

W

�

X9 

�

W��?X�� ��% W h�3 š X

�

U	JNHSJ� �� W�	IX;owKIOSU	J�F-@ � : � 
�B45�� 
�B 	�
 � :=FO< H 	Z<?> � :=FO<‰W&�?�	\ro]JEQ1O0R3K2OeW:O0J 	 �

�

W�	 %

�

X;owKIO0U	JdH0J{orMg_€RYHqX[JNz�JNMgO

_€RfHsOqW��PorMa‚�WfX[OSorRfM

�

o]M•K2OeW:O0J 	 � �!W�	IX;owK”O0U	J-K4JNOARE_”WYX[O0o]RfMhKsWNpfWEor\ W �	\]J)orM•K4OqWEO0J 	 �

�

owK OSU	J-Qgo K0X[RYZ	MPO

_ WfX[OSRfH �	W:M�Q �

�

�

W

�

X`owK”O0U	JG�	HSR��hW �	or\]orO4^1R:_ W:HSH0orpPorMa‚5orM K2OqWEO0J���WL_€OSJNHAOeW��PorM	‚�WYX[O0o]RfM

�

o]M•K2OeW:OSJ 	 �”’/M

O0U	JdQPJNO0JNHSz8orMaowK2OSowX”XNWYK2Jk˜kO0UaJ
�	HSR��hW �	or\]orO4^-R:_`WEH0H0o]pgo]M	‚-WEO#Wd�hW:HSO0o X[Z	\wWEH”K2OeW:OSJ)‚fo]pkJNM�W-XjU	R K2JNM�WfX O0orRYM

owK3W:\

�

WN^	K�™TRfH�0 ��’/M O0UaJ•K2OSRPXjUhWYK2OSowX8XNWYK2Jk˜IOeW��PorM	‚ W:M•WfX O0orRYM orM&WƒK2OeW:OSJ•QgRkJEK5M	RYO1M	JEX[JLK0K0WEH0o]\r^

QgJNOSJNH0z8o]M	J”O0U	J K2OqWEO0JdO0UhWEO

�

o]\r\ �hJ)HSJEWfXqU	JEQ �`lAU	JBX[H0o]O0owXAo K”W:MhWE\rRf‚YRfZhKAOSR5OSU	JnJ{pfWE\rZhWEO0o]RfM1_€Z	MhX[OSorRfM=˜

O0U	RYZ	‚fU1OSU	J#X H0orOSowX��	HSRPQgZhX[JEK;O0U	J �IH�8 pYWE\rZ	JEK _€RfH`O0U	J > 	 8;8U5U<��c�'RY\ro X[^

�

U	or\]J OSU	JAJ{pfWE\rZhWEO0o]RfM5_€Z	MhX O0orRYM

�	H0RPQPZhX[JEK#O0U	J �IH�8CpYWE\rZ	JEK _€RYH#O0U	J�F-@ � : � 
�B �hRf\]owX[^ �

lAU	J%fAJ{\r\rz W:M –m�	OSorz•WE\ro]O2^ • ~kZhWEO0orRYM�QgJ[x�M	JEK-W:M J{pfWE\rZhWEO0o]RfM�_€Z	MhX[OSorRfM

�

U	R K2J8pYW:\]Z	J�orM JEWfXqU

K2OeW:O0J�QPJ �hJNMhQ	K)Z?�hRfM orOqKdpfWE\rZ	J�orM�RYO0U	J{H-K2OeW:O0JLK[˜tO0UPZhK-X[RfM�K2O0o]O0Z	OSorM	‚�W•K2J{O)R:_}K2orz�Z	\]OqW:MaJNRfZhK#M	RYM?g

\ro]M	JEW:HBJE~•Z�W:O0o]RfMhK)OSUhW:O XNW:M �hJ8K4Rf\rpkJLQ o]O0JNHeW:O0o]pkJN\r^�O0U	HSRfZ	‚YU�WƒK4ZhXNX[JEKSK2o]pkJ1W��'�	H0REuPorz•WEO0orRYM �	H0RPX J g

QgZ	HSJ �dv�M	RYO0orRYM�X[J{MgOSHqW:\;O0R�O0UaJ5orOSJNHqWEO0o]pkJ-K2RY\rZ	OSorRfM�RE_sO0U	J3JE~•Z�W:O0o]RfM�owK#O0U	J3owQgJEW1R:_ ��
O>��":=<�N 	 @ W

K2OeW:O0J �”v ��WfXL�gZ?�•o KAO0U	J-H0J�g JEK4O0o]z•W:OSorRfM�R:_ WTK4OqW:OSJOb KApYWE\rZ	J WfK#W5_€Z	MhX[OSorRfM•RE_”O0U	J3K4OqW:OSJEK#H0JEWYXjUhW �	\rJ

_€H0RYz o]OdW o � J �]˜kX[RYz%�	Z	OSorM	‚-M	J

�

W&�?�	HSR:uPorz W:O0o]RfMhK”O0R  

�

W�	TX �hWYK2JEQ8RfM�O0U	J)z�RkK2OsH0JEX JNMgO”JEK4O0o]z•W:OSJEK‹R:_

 

�

W�� XI_€RYHdW:\]\;K2OqWEO0JEK��THSJEWfXqUhW �	\rJ)_€H0RYz 	IX �

’ M�HSJNorMg_€RYHqX[J{z8JNMPO�g€\rJ{W:H0MaorM	‚•OqWYKI�aK[˜AOSU	J^�	H0R �	\rJ{z…owK1O0R QgJLX[owQgJ

�

U	o XjU&WfX[OSorRfM�KTWEH0JƒOSU	J �hJEK2O{˜

o � J �r˜kO0R�QgJNOSJNH0z�orM	JdO0U	J3R��	OSorz•WE\4�hRf\]owX[^ �AlAU	o KnX{W:M �hJ3QgRYM	J �P^•K2RY\rpPorM	‚�O0UaJ�fAJN\]\rz•WEM‰–m�	OSorz•WE\rorO4^

•”~•ZhWEO0o]RfM�O0R•QgJNOSJNH0z8o]M	J•O0U	J JNpYW:\]ZhW:OSorRYM�RE_1JEWYXjU�K4OqW:OSJk˜)WEMhQ�OSU	JNM�O0R�OeW��kJ O0U	J WYX[O0o]RfMhK8O0U�W:O

z•W:uPorz�o ({J‹OSU	JAJNuZ�hJEX[OSJEQ)JNpYW:\rZ�W:O0o]RfM1RE_hO0U	JsM	JNuPOIK4OqWEO0J �`lAU	owK‹o K OSH0o]pgo W:\koy_�O0U	JsJNpYW:\rZ�W:O0o]RfM-_€Z	MhX[OSorRfM=˜

O0U	J#HSJNorMP_€RfHqX JNz8JNMPOqK ˜fWEMhQcOSU	Jm�	H0R �hW �	o]\ro]O2^ QgowK4O0HSo �	Z	OSorRYM8WEH0Jm�gM	R

�

M �`lAU	JdR��	OSorz•WE\hWfX[OSorRYMTo]M�K2OqWEO0J

	0˜

�

�

�

owK#K2o]z%�	\]^1O0U	J3WfX O0orRYM•O0UhWEOnz•WEugo]z8oM(NJEK‹OSU	J-H0o]‚fUPO#UhW:MhQ�K2o QgJ-R:_ • ~kZhWEO0orRYM h � šg˜	o � J �]˜

�

�

�

� W:H0‚kz W:u

�

�

�

�

�

�

W�	 %

�

X 0

�

�

� � 


�

�

�

W

�

X  

�

W��?X��

�

%

�

U	JNHSJAWEH0‚Yz•W:u

�

W  W

�

XEX HSJNO0Z	HSMhKtO0U	J W:H0‚YZ	z8JNMPON˜

�

˜EO0UhWEOIz•W:uPorz�oC({JNK  W

�

X �;’ _hz8RYH0J”O0U�W:M5RYM	JdWfX O0orRYM

z•W:uPorz�o ({JEKIO0U	J-JE~kZhW:OSorRYMt˜hW:MP^�K2ZhXqU�WfX[OSorRfM XNW:M��hJ1XqU	RkK4JNM �slAU	RfZ	‚YU W:M�R��	OSorz•WE\c�'RY\ro X[^•XNWEM �hJ

QgJNOSJNH0z8o]M	JEQC_€HSRfz O0U	J-R"�	O0o]z•W:\hJNpYW:\]ZhW:OSorRYM‰_€Z	MhX O0orRYMt˜gOSU	J3X[RfMPpkJNHeK2J)o KAM	RfOdO0U	J3XNWYK2J �

� ����'�/.��'�!����5F �6'�/<�1�*������7���!(! ��&�!-! �?�,!(����!I���M��O5�5��&�!I������D���4�!(�.25O	�C��'����37
�H'"�6#5�*�6!673�1�+#��5����D�&�� � ���P



›O0 �”UhW��aO0JNH h ��|#JNo]Mg_€RfHeX[JNz8JNMPO�_ JEWEH0M	o]M	‚

–nMaJ

�

WL^�OSR�QgowKSX[REpkJNH)O0UaJTR"�	O0o]z•W:\��hRY\rowX ^ƒowK)OSU	H0RYZ	‚fU OSU	J�v)Ž ��z�JNO0U	RPQ�QPowK0X ZhK0K4JEQ W �hR:pkJ ˜

�

U	owXqU�W��'�	H0REuPorz•WEO0JEK;Wn_€RfH0z�RE_;Qg^PMhWEz8owX��	H0RY‚fHqWEz8z8o]M	‚
�PM	R

�

M�WfK @'F�BM:=>�K : �T5;8�
 � :=FO<

�

™ 0�h��aorM1O0U�W:O

orOBK2ZhX{X[JEK0K4orpkJN\]^8z8RPQgo xhJEK#O0U	J��hRY\rowX ^‰ZaMgOSor\;O0U	J1R"�	O0o]z•W:\c�hRf\]owX[^•o KnH0JEWYXjUaJEQ �-lAU	J1R"�	O0o]z•W:\c�hRf\]owX[^

XNW:M W:\ K2R��'J�QgJNOSJNH0z�orM	JEQ•O0U	HSRfZ	‚YU � 
�B 	?5�: �I5U8"
 � :=FO< z8JNO0UaRPQ	K[˜;K2Z�XjU WfK �
g€\rJLW:H0MaorM	‚a˜

�

UaowXqU K2Rf\]pkJ

•”~•ZhWEO0o]RfM h � š �P^•K2Z�XNX[JEKSK2orpkJ W��?�	HSREugo]z•W:OSorRfM �IlAU	J3WfQPpfWEMgOeW:‚YJ1R:_ �'RY\ro X[^8orOSJNHqWEO0o]RfM•owKAOSUhW:OdorOdXNWEM

QgowKSX[REpkJNH`W:M�R��	OSorz•WE\ �hRf\]owX[^3\rRYM	‚ �'J _€RfH0JdX RfH0HSJEX[OS\r^1X{W:\wX Z	\wWEO0orMa‚nOSU	JnR"�	O0o]z•W:\PJNpYW:\]ZhW:OSorRYM5_€Z	MhX[OSorRfM �

’/M8X[RYMgOSHqWYK2ON˜PpYW:\rZaJno]O0JNHeW:O0o]RfM�K2RY\rpkJEK”•”~•Z�W:O0o]RfM^h � š

�

orO0UaRfZ	OsH0JEX[RY‚fM	oa(NorMa‚

�

UaJNM8WEM8R��aO0orz W:\?�hRf\]owX[^

UhWfK �hJNJNM QgJNO0J{H0z8o]M	JEQ

�

™f™ � �slAU	owK#K4U	RfZa\wQƒM	RYO �hJ3X[RfM�K2O0HSZ	JEQ ˜hU	R

�

J{pkJNHN˜aWfK#orMhQgo XNW:OSorM	‚1OSUhW:OdpYW:\]Z	J

orOSJNHqWEO0orRYM1R�, JNHeK RYM	\r^1RYM	J

�

WN^1OSR5K4Rf\]pkJ#O0U	J#JE~kZhWEO0orRYM � ��WEMg^ Qgo , JNHSJNMPOIz8JNOSU	RPQ	KIWEH0JBQgJEK0X H0o �hJEQ5o]M

O0U	J#HSJNorMP_€RfHqX JNz8JNMPO�g€\rJEWEH0M	o]M	‚#\ro]O0JNHeW:OSZ	H0Jk˜YJEWfXqU

�

orOSU1orOqKIR

�

M�WfQgpYW:MPOqWE‚fJEKsW:MhQ�Qgo K0WfQPpfWEMgOeW:‚YJEK��#–dM	J

K2ZhXqU1z8JNOSU	RPQ5owK”|Il#•BG*W/|#JEW:\ag/lAo]z8J#•d^gMhWEz8owXsGIH0Rf‚YHqWEz8z8orMa‚ X

�

™f™ �/˜

�

U	o XjU �hWYXU�aK‹Z?��O0UaJ)WE‚fJNMPO b K

X[Z	HSH0JNMPO”K2OeW:OSJnOSRf‚fJ{O0U	JNH

�

o]O0U�WfK z W:MP^CRYO0U	J{HAK4OqWEO0JEKsWfKIO0o]z8J �hJNHSz8orOeKIW:O”JEWYXjU�K2OSJ � � i �'JLX[owWE\hXNWfK4JEK

R:_ O0UaowK;W:H0J#OSU	J#GIHSorRfHSorOSoC(NJEQ5i

�

JNJ �	o]M	‚

�

Y:› �aW:M�Q5O0U	J �nZaJNZ	J g •n^PMhW

�

? ™��aW:\]‚fRfHSorOSU	z•K[˜

�

U	o XjU W:OIJNpkJ{H0^

K2OSJ ��z8RPQgo _€^‰OSU	J1pYW:\]Z	JEKnRE_#O0UaRkK2J�K4OqWEO0JEK

�

U	JNHSJ1O0U	J1z�RPQgoyx X{W:O0o]RfMhKBW:H0J1OSU	J1\wWEH0‚YJEK2O �5lAU	J�W:‚YJNMPO

XNW:M•OSUgZhKAz W��kJ)OSU	J �'JLK2O#ZhK4J5R:_`orOeKA\ro]z8orOSJEQcOSorz8J �hJNO

�

JNJ{M•K2OSJ �hK��

�

.�� � ��0$ �"#�$�&%��/(�2-2#(�� "-��� � � % �1(/ 5'

•n^gM�W:z8o X �	HSRf‚fHeW:z8z�orM	‚dz8JNOSU	RPQ	KIXNWEM �hJdJNuPO0JNMhQPJEQ

�

orOSU1z8RPQgJN\	\]JEW:HSM	orMa‚)O0R-orz��	H0REpkJsKI�hJNJEQ ˜

�	Z	O;orOto K \rorz�orO0JLQ}OSR)XNWYK2JEK

�

U	JNHSJ#K4OqW:OSJEK;W:MhQ3WfX[OSorRfM�K‹WEH0J#QPowK0X H0JNOSJ �IbnHeWfQgo]JNMPO�gw_€Rf\r\]R

�

orM	‚#OSJEXjUaM	ow~kZ	JEK

_€RfHdQgJ{O0JNHSz8orM	o]M	‚-O0U	J-R"�	O0o]z•W:\=WfX[OSorRfM

�

U	J{M‰OSU	J3WfX[OSorRYMhKnWEH0J3X[RYMgOSorMPZ	RfZhKAU�WLpkJ �hJNJNM•JNuZ�	\]RfH0JLQ �g^

+ J{H �hRkK

�

™Y™ Y��/˜ �ƒZ	MaH0R

�

Y&H��/˜ QfRfHqQaW:M�W:MhQ�QkWYX[R��hK

�

›Oh��/˜kiPXqU	z8o QgUgZ �'J{H

�

šg™Y˜kš�k�� ˜klAU	HSZ	Mt˜45�� 
�B

�

�

™ 0 H��/˜

lAU	H0ZaM�W:M�Q � )Rf\]\rJNH

�

™ 0�?��/˜�f#WfXqU	HeWfXqU

�

h�� ˜�_ orMhQgJ{M�W:M�Q + J �hJNH

�

h ? �/˜hW:M�Q‰RfOSU	JNHeK��dlAU	JEK4JCz�JNO0U	RPQaK

W:HSJ-W:\]\ �hWYK2JEQ8RfM•OSU	J-X[RYMhX[J �	O#RE_;ZhK2o]M	‚�W5M	JNZaHqW:\ M	JNO

�

RYH���O0R1\]JEW:HSM•W5z8RPQgJN\hRE_IOSU	J-JNMgpPorHSRfM	z�JNMgO

W:MhQƒOSU	JNM QgRYorM	‚•‚YHqWfQPorJNMPO)QPJEK0X[J{MgOdorM�OSU	owK)QPo , JNH0J{MgOSowW �a\rJ-z8RPQgJN\;O0R�orz%�	HSREpkJ)O0U	J�~kZhWE\rorO4^•R:_sOSU	J

W:‚YJNMgO�b KsQgJEX[o K2orRYMhK��”lAUaJNH0J-WEH0J-O

�

R�X[\]JEW:H XNW:OSJN‚fRYH0o]JEKAR:_

�

RYH���QgRfM	J-o]M‰OSU	owK

�

WN^ �”lAU	J)xhHeK2O#o K O0U�W:O

R:_7< 5�� ��FO8 �^:=<��&5;8 D�:=FO<t˜	O0UaJ5K4JEX[RYMhQ‰o KAO0UhWEOnRE_m>LFO<�� 8�F�BaBC5;8 ��F��O:

�

>�
 � :=FO< �

‘nJNO

�

RYH���orMPpkJNHqK4orRfM•o KAO0U	J-z8JNOSU	RPQ8R:_”Z�K2orMa‚T‚YHqWfQPorJNMPO)QPJEK0X[J{MgO#OSR8QgR�X[RYMhK2OSHqW:o]MgOdKSW:OSowK _ WYX[O0o]RfM

M	RfOBRfM O0U	J3M	JNO

�

RYH��

�

JNor‚YUgOeK[˜ �	Z	O)RYM OSU	J5MaJNO

�

RfHE�ƒo]M?�	Z	OeK��-lAU	o KnO0JEXqU	M	o ~•ZaJ5UhWYK �hJNJNM�ZhK4JEQ �g^

+�or\]\rowWEz•K

�

™f™{š��/˜"] o]MhQgJNHSz•W:MaM1W:M�Q�_ orMhQgJ{M

�

›kš��/˜O_ o]MhQgJNM�WEMhQ!+ J �hJNH

�

h�?�� ˜kŽ

�

WEM	‚-WEMhQ �”U�W:M

�

›a™��/˜

W:MhQ•RfOSU	JNHqK ˜'z W:MP^8R:_

�

UaRfz UhWNpkJ5o]MhQgJ �hJNMhQPJNMgOS\r^�QgJNpkJN\]R��hJEQ8O0UaJ1K0WEz8J-O0JEXqU	M	o ~•ZaJ

�

U	or\]J-O0H0^PorMa‚

O0R K2Rf\]pkJTOSU	J8o]MgpkJNHeK2J g �PorM	JNz�W:OSowXNKJ�	HSR��	\]JNz �•lAU	J�X[JNMPO0HeW:\”M	RYO0orRYM owK-O0UhWEO5RE_)OeW��PorM	‚�O0U	J%��W:H0OSowWE\

QgJNHSorpYW:OSorpkJ�R:_BO0U	J•JNHSH0RfH

�

o]O0U�H0JLKI�hJEX[O3O0R O0U	J•M	JNO

�

RfH�� b K-orM?�aZ	OqK ˜IO0U	JNM•K4ZhXNX[JEKSK2o]pkJN\r^�z8RPQPoy_€^PorM	‚

O0U	JLK2J)o]M?�	Z	OeK O0R1HSJEQgZhX JnOSU	J)JNHSH0RfHsZ	MPO0or\=WCz8o]M	orz1Zaz�o K HSJEWfXqU	JEQ �”lAUaJ)H0JEK4Z	\rOsowKsW �hWEO0O0J{H0M

�

U	owXqUt˜

�

U	JNM�‚fo]pkJNM�O0R O0U	J•M	J{O

�

RfHE��WfK1orM?�aZ	ON˜

�

or\]\A‚fJ{M	JNHqWEO0J�W:M•RfZ	OE�	Z	O�z8RkK4O�X[\rR K2JN\]^ z W:OqXqU	o]M	‚ƒOSU	J

OqWEH0‚fJ{O ��’ _S˜ _€RYH5JNuaW:z%�a\rJk˜tW•M	JNO

�

RYH�� XNWEM �hJ8O0HeW:o]M	JEQ�O0RV�aH0RPQgZhX J•WfK-RfZ	OE�	Z	O1O0UaJS�hRkK4orOSorRfM R:_BW

H0R �'RYO b KAUhW:MhQ8‚YorpkJNM�WfKAo]M?�	Z	OsO0U	J�.4Rfo]MgO W:M	‚Y\rJEKARE_;orOqKsW:HSz�˜kO0U	JNM�O0U	J)MaJNO

�

RfHE��XNW:M �hJ)o]MgpkJNHSO0JEQ5o]M

U	R��hJEK#R:_ Qgo K0X[REpkJNHSorM	‚3O0U	JJ.4Rfo]MgOdWEM	‚f\]JEK#O0UhWEO

�

or\r\c�aZ	O#O0U	J-HSR��hRfO�b K#UhW:MhQ•orM�W�KI�hJEX[o xhJEQT\]RPXNW:OSorRfM �

lAU	JNH0J�WEH0J1O

�

R�Z	Mg_€RYH0OSZ	MhW:OSJ8QPHqW

�

�hWfXL�aKnR:_}W��?�	\]^go]M	‚�O0U	J1o]MgpkJNHeK2o]RfMV�aH0RPX[JEKSK[˜tU	R

�

J{pkJNH �BlAU	J

xhHqK4O1owK1O0UhWEOTRE_-KT�	Z	HSorRfZ�Kc\]RPXNW:\dz8orMaorz�W

�

›kš�� �•lAU	J•M	JNO

�

RYH�� z•WN^ X[RfMPpkJNHS‚fJ8OSR WEM�orM'�	Z	O1O0U�W:O

‚fJNMaJNHqWEO0JEKsW:M•RfZ	OE�	Z	O#M	RYOJ�hW:HSO0o X[Z	\wWEH0\]^8X[\]RkK4J)O0R1OSU	J-QgJEK4orHSJEQTRfZaO��	Z	OGWM.4ZhK2OdX \rRkK4JNHAOSUhW:M�WEMg^�R:_`orOeK

M	JNo]‚fU �'RYHqK#orM•orM'�	Z	OBKI�hWYX[J�X �slAU	J K2JEX[RYMhQ �aH0R��a\rJNz�˜aX[\rR K2JN\]^THSJN\wWEO0JEQ8OSRTOSU	JCxhHeK2O{˜	owK#O0UhWEOnOSU	JNH0J-o K

R:_€OSJNM�W1z•W:MP^Zg OSR�g€RfM	J-H0J{\wW:OSorRYMhK2U	oa� �'J{O

�

JNJNM•O0UaJ5orM'�	Z	OJ�hWEO0O0J{H0MhK)WEMhQ‰OSU	J-OqWEH0‚fJ{Od�hW:OSO0JNHSMhK�� lAU	J

orMPpkJNHqK4orRYM‰RE_sO0U	J1M	J{O

�

RfHE�ƒWNpkJNHeW:‚YJEK)W:z�RfM	‚8OSU	JEK4J5‚f\]R��hWE\Iz8o]M	orz•W-O0R%�aH0RPQgZhX J8WEM�orMPO0JNHE�'RY\wWEO0orRYM

R:_`O0U	R K2J3O0UhWEOn‚YJNM	JNHeW:O0J-OSU	owKAOeW:H0‚YJNO

�

›a™k˜	›f›a˜	›OY	˜�h�Y�� �



h � › ��bdHqWYQgorJ{MgO V�RY\r\]R

�

o]M	‚ �ƒJNOSU	RPQ	K ›	™

Model

Current State

Action

Controller

Desired State

Predicted Next State

V‹or‚YZ	H0J h �J8

�

lAU	J X[RfMPO0HSRf\r\]JNH��	H0RPQPZhX[JEKsW:M�WfX[OSorRYM8‚fo]pkJNMTOSU	JBX[Z	H0HSJNMPOAK4OqWEO0J3W:MhQ�O0U	J-QPJEK2o]H0JEQ�K2OeW:O0J �

lAU	J!�aH0JEQgo X[O0o]RfM•R:_ O0U	J3z8RPQgJN\ owK#O0U	JNM X[Rfz��hW:HSJEQ

�

orO0U�O0U	J QgJEK4orH0JLQ‰K4OqWEO0Jk˜ W:MhQ•O0U	J Qgo , JNHSJNMhX[J-o K

�hWfXL�Zg �	HSR��hWE‚kWEO0JEQ8O0UaH0RfZa‚fUƒOSU	J)z8RPQPJN\ W:MhQ8orMPO0R3O0U	J X[RfMPO0HSRf\r\]JNH

�

U	JNHSJ)O0U	J

�

JNo]‚fUPOqKAWEH0J-XqUhWEM	‚fJEQ �

–nMaJ5K4Rf\]Z	O0o]RfMƒOSRTOSU	JEK4J �aH0R��a\rJNz•K”R:_”z�Z	\]O0oC�a\rJ#z8o]M	orz�Wg˜O�	HSR��hRkK4JEQ �P^^])orMhQPJNH0z•WEM	M•WEMhQV_ o]M?g

QgJNMt˜EowK OSR �SJNHqWYK2J 	dKI�aZ	H0o]RfZhKt\rRPXNWE\gz�orM	o]z8W �P^-WfQ	QPorM	‚BKI�hJEX[o W:\]\r^BQgJEK2o]‚fM	JLQCO0HeW:o]M	orM	‚J��W:O0OSJNH0M�K OSRnOSU	J

O0HeW:orMaorM	‚BK2JNO �IvnMaRfO0UaJNH”K2RY\rZ	OSorRYM1owKtO0R)o]z%�hRkK2JsJNuPO0HqWdX[RYMhK2OSHqW:o]MgOeKIK2R-OSUhW:OIRYM	\r^3W)K4orM	‚Y\rJ#pYW:\]owQ-orM?�	ZaO

�

or\]\ �hJc_€RYZ	MhQ

�

›	™�� ˜tRfH3K2R�O0UhWEO5RfMa\r^ƒRYM	J8o]M?�	Z	O3XNWEM z8o]M	orz�oC({J-W:\]\ OSU	J�orz%�hRkK4JEQ�X[RYMhK2OSHqW:o]MgOeK�W/W

O0JEXqU	M	o ~•ZaJnZhK4JEQ �P^%QfRYHqQ	WEM

�

›f›�� _€RYHdX[RfMPO0HSRf\]\rJNH”z8RPQgo x XNWEO0orRYM �	Z	O#MaRfO#M	JNO

�

RfH���orMPpkJNHeK2orRYM4X � �ƒR K2O

\roa�kJN\r^k˜YO0U	J-M	JNO

�

RfH���orMPpkJNHeK2orRYM%�	HSR��	\]JNz o KAorM	UaJNH0JNMPO0\]^1orMPO0HeWfX[OeW �	\]J

�

lAU	JG�	HSR��	\]JNz o]O#W:OSO0JNz��	OqK”O0R

K2RY\rpkJ)o K#‘)G�g UhWEHqQ �

‘nJNO

�

RYH���orMPpkJNHqK4orRfM XNW:M�W:\ K2R �hJCZ�K2JEQ8orM•HSJNorMg_€RYHqX[J{z8JNMPO�g€\rJ{W:H0MaorM	‚G�	HSR��	\]JNz•K o]M•W�K2O0HeW:o]‚fUPO2_€RfHEg

�

WEHqQ5WEMhQ5JN\]JN‚kWEMgO

�

WN^ �”bno]pkJNM3WnM	JNO

�

RfH��-z8RPQPJN\kO0UhWEOIOqW&�kJEK;WfK‹o]M?�	Z	O;O0U	J W:‚YJNMgO�b KIK4JNMhKSW:O0o]RfMhK`W:MhQ

M	JNuPOsWfX[OSorRfM W:MhQ%�	HSRPQgZhX[JEK#WYKAorOeK RYZ	O��aZ	OdW5z8JEWYK2Z	HSJ#R:_`O0U	J-~kZhWE\rorO4^3R:_`O0UhWEO#WfX O0orRYM W J � ‚ �]˜kO0U	J �IH�8

R:_ O0UaJdW:‚fJ{MgO�b KIM	JNuPOIK4OqWEO0J�Xe˜•‚YHqWYQgorJNMPO�
�D�>-5;<�”XNW:M �hJm�'J{H2_€RfHSz8JEQ-orM�WfX O0orRYM�KI�hWYX[J#O0R-z•WEugo]z8oM(NJIOSU	J

z8RPQgJN\ b K RYZ	O��	ZaON˜kO0UPZhK �	HSRPQgZhX[o]M	‚-O0U	J#R"�	O0o]z•W:\PWYX[O0o]RfM5_€RYH OSUhW:O K2OqWEO0J

�

hg˜Oh�?P˜g™�0 ?a˜g™�0&H�� ��+�U	JNM1OSU	J

�IH�8}o K Z�K2JEQ5OSRCz�JEWfK4Z	H0J#OSU	Jd~•Z�W:\ro]O4^CRE_tOSU	J)WE‚fJNMPO b KIXqU	RkK4JNM8WYX[O0o]RfMt˜ WfK

�

WfK”QgRYM	J �P^�f#WYXjUaHqWfXqU

�

h��/˜

O0U	J3H0JEK4Z	\rOdowKdW >LFO<�� :=<�	ZF 	 D � 
O> � :=FO< �mg \]JEW:HSM	orMa‚8WE\r‚fRYH0o]O0U	z �)–#_ X[RfZaHqK2J ˜'OSU	J1KSW:z8J XNWNpkJEW:OeKnW&�?�	\r^

U	JNHSJ�WfK5W&�?�	\]^S.4ZhK4O5W �hR:pkJ1_€RfH-M	J{O

�

RfHE��orMPpkJNHqK4orRfM�orM ‚fJNMaJNHqWE\ ��’ _AOSU	J �
g€pYW:\]Z	JEK-W:HSJT\]orM	JEWEH

�

orOSU

H0JEKT�hJEX[O5OSR�O0U	J�WYX[O0o]RfM•KI�hWYX[Jk˜IOSU	owK!�	HSR��	\]JNz M	JNJEQ M	RYO1RPXNX[Z	H�K4orMhX[J�O0U	J8‚Y\rR �hW:\dz8orMaorz1Z	z R:_ W

\ro]M	JEW:H3M	JNO

�

RYH���X{W:M �hJ _€RYZ	MhQ•~•Z	o XU�P\r^ W Xj_ ��_ o]MhQgJNM

�

h�Y�� X ��lAU	HSZ	Mt˜G5�� 
�B

�

�

™ 0&H��#J{ugOSJNMhQgJEQ O0U	o K

O0JEXqU	M	o ~•ZaJ �P^ O0JLWfXqU	orM	‚�O0U	J�WYX[O0o]RfMhK ˜ RYMhX[J•O0U	J{^

�

JNHSJ•QgJNOSJNH0z�orM	JEQ�O0UaH0RfZa‚fU�‚YHqWYQgorJNMPO�QgJEKSX[JNMPON˜

O0R�W8X[RYMgOSH0Rf\]\rJNH`W �hRY\rowX ^ X”M	J{O

�

RfHE�

�

UaowXqU�X[RYZ	\wQ•O0U	JNM K2Z	‚Y‚fJEK4O-O0U	JEK4J1WYX[O0o]RfMhK)~kZ	o XU�P\r^�W:MhQ

�

RfZ	\ Q

orz%�aH0REpkJ#REpkJNH#O0o]z8J)K4ZhXqU‰OSUhW:O#‚YHqWYQgorJNMPOdQgJEKSX[JNMPO

�

WYK}M	R1\]RfM	‚YJNHdM	JEX[JEKSK0WEH0^ �

�”RfMPO0H0RY\r\]JNH”z8RPQgoyx'XNW:OSorRfM�O0JEXqU	M	o ~•Z	JLK[˜kWE\wK2R��PM	R

�

M•WYK �O: D���
�B�BC5�
O8;<?:=<�N

�

› Y�� ˜gWEH0J3K2o]z8or\ W:HIOSR5OSU	J

z8JNOSU	RPQ8R:_ lAU	H0Z	M=˜ 5�� 
�B

�

�to]M‰OSUhW:OBW��'RY\ro X[^8RfHBX[RYMgOSH0Rf\]\rJNH#z�RPQgZ	\rJBowKAO0HeW:o]M	JEQ �P^•QgRYorM	‚�‚fHeWfQgo]JNMPO

QgJEKSX[JNMPOno]M�O0U	J1z8RPQPJN\ �-lAU	J�QPo , JNH0J{MhX[J5o KnO0U�W:O-O0U	JLK2J1O0JLXjU	Maow~kZ	JEKdQgR•M	RfO)Z�K2J�‚fHqWYQgorJ{MgO-QPJEK0X[J{MgO

O0R XjU	RkR K2J-WYX[O0o]RfMhK �	O0U	J{^ �hWfXL� g �	HSR��hWE‚kW:OSJ-O0U	J)J{H0H0RYH#K4or‚fM�W:\tQPorH0JLX[O0\]^5orMPO0R-OSU	J-X[RYMgOSH0Rf\]\rJNH”M	J{O

�

RfHE� �

lAU	J�X[RfMPO0HSRf\r\]JNHd�	HSRPQgZhX[JLK5WfX O0orRYMhK-WfK-RfZ	OE�	Z	OqK ˜IWEMhQ O0UaJEK2J�W:HSJc_€JEQ WfK-O0U	J1o]M?�	Z	OeKCOSR‰OSU	J�z8RPQgJN\

M	JNO

�

RYH�� ˜#WfK�K2U	R

�

M�orM V‹or‚YZ	H0J�h �98 ��+�U	JNM�OSU	J�X RfMPO0H0RY\r\]JNH�XjUaRkRkK2JLK‰WEM�WfX[OSorRYM _€RfH

�

U	owXqU�OSU	J



›�8 �”UhW��aO0JNH h ��|#JNo]Mg_€RfHeX[JNz8JNMPO�_ JEWEH0M	o]M	‚

z8RPQgJN\��	HSJEQgo X[OqK#WEM‰ZaMhQgJEK4orH0JLQ HSJEK2Za\rON˜PO0U	J3QgoM, JNH0JNM�X[J �hJNO

�

JNJ{M8O0U	J QgJEK2o]H0JEQ•WEMhQ%�	H0JEQPowX[OSJEQTH0JLK2Z	\]O

owK �hWYXU�Zg �aH0R���W:‚kWEO0JEQ OSU	H0RYZ	‚fU OSU	J�z8RPQgJN\”WEMhQ o]MgOSR‰OSU	J�X[RfMPO0HSRf\r\]JNH)M	J{O

�

RfHE�

�

U	JNH0J�O0UaJ

�

JNor‚YUgOeK

W:HSJTz8RPQPoyxhJEQƒOSR�QgJEX[HSJEWfK4JTOSU	owK-QgoM, J{H0JNMhX J ��V�ZaO0Z	HSJ�WfX[OSorRfM�K �P^ƒO0UaJ8X[RYMgOSH0RY\r\rJ{H-K2U	RYZ	\wQ ‚fJNM	J{HqW:OSJ

�	H0JLQgowX[OSorRYMhK _€H0RYz�O0U	J#z�RPQgJN\cW W:MhQ1O0U	J{H0J[_€RYH0J#H0JLWfX[OSorRfM�K`_€HSRfz�O0U	JdJNMPpgo]H0RfMaz8JNMPO-X X[\]RkK2J{HIO0R3QgJEK4orHSJEQ

pYW:\rZaJEK�� lAU	owK•O0JEXqU	M	o ~•Z	J�UhWfK �hJNJNM�ZhK2JEQ �'RYO0U�_€RYH�K4Z?�hJNH0pPowK4JEQ \]JEW:HSM	orMa‚ OeWfKT�	K�W O0HeW:o]M	orM	‚�OSU	J

X[RfMPO0HSRf\]\rJNH;O0RG�	HSRPQgZhX[JBKI�hJEX[o x XAH0JLK2Z	\]OqK‹o]M1O0U	JdJNMPpgo]H0RfMaz8JNMPO-X

�

›f›h˜f› Y	˜OYfš��/˜PW:M�Q _€RYH HSJNorMP_€RfHqX JNz8JNMkOEg

\rJEWEH0M	o]M	‚-OqWYKI�aK
W OSHqWEorM	o]M	‚5OSU	J-X[RYMgOSH0Rf\]\rJNH`O0R5z W:uPorz8oa(NJ”O0U	Jd�aH0JEQgo X[O0JLQ5H0JNo]Mg_€RfHeX[JNz8JNMPO-X

�

› hg˜ZY&H	˜PšP™k˜

š�kP˜ ™Y™ Y�� �TikJNpkJNHeW:\IRE_#OSU	JEK2J�QgJEK4or‚YMhK-W:\wK4R•orMhX[\]ZhQgJ 8L5E> 	 8;8U5U<��#M	JNZ	HeW:\”M	JNO

�

RYH��aK!W/K4JNJ^�”UhW��	OSJNH-› X �

v OeW:uPRfM	RYzT^�R:_ z•W:MP^ƒRE_dO0U	J�Qgo , JNHSJNMPO)M	JNZ	HeW:\ag M	J{O

�

RfHE� W:HqXqU	o]O0JEX[OSZ	H0JLKnZhK2JLQ _€RYH5H0J{orMg_€RYHqX[JNz�JNMgO

\rJEWEH0M	o]M	‚�owK#‚forpkJ{M �P^V_ o]Mƒo]M�U	owK#O0U	JLK2owK

�

h"h��/˜

�

U	J{H0J1U	J QgJEK0X H0o �hJEK#z•WEMg^•QPo , JNH0J{MgOm�hJNH0z�Z	OqWEO0o]RfMhK

R:_ X[H0o]O0o XNK[˜Pz8RPQgJN\ K[˜PW:MhQ^�hRf\ro X[^8z8RPQPZ	\rJEK��

–nMaJ5R:_ O0U	J �'J{M	J[xhOeKnR:_”Z�K2orMa‚8‚fHeWfQgo]JNMgOEg _€RY\r\]R

�

o]M	‚�z8JNO0UaRPQ	KAO0R•XqU	RkR K2J1WYX[O0o]RfMhKdRfHdO0R8z8RPQPoy_€^

O0U	J X[RfMPO0HSRf\]\rJNH1o KcOSUhW:O8OSU	J �hJNU�WLpPorRYHTRE_-O0UaJ�K2^aK2OSJNz XNW:M �hJ�U	or‚YU	\r^�OqWEor\]RfH0JLQ�K2o]z%�	\]^ OSU	H0RYZ	‚fU

z8RPQgo x XNW:OSorRYM RE_-O0UaJƒJNHSH0RfH1_€Z	MhX O0orRYM �•lAU	owK1UhWfK �'J{JNM�QgRYM	JƒOSR z�RPQgJN\dW:M�Q O0UaJNM�OSR z8o]M	orz�o ({J

O0U	J�W:‚YJNMPO b K)o]‚fM	RYHqW:M�X[JTRE_dorOeK J{MgpPorHSRfM	z8J{MgO

�

h ?��/˜tOSRƒz•WEugo]zToa(NJ3W ��W:\wWEMhX[J �hJNO

�

JNJNM O0UaJ8WE‚fJNMPO b K

X[Z	HSorRkK4orO4^

�

orO0U W:MhQ �hRfH0JLQgRfz R:_ orOqK#JNMPpgo]H0RYM	z8JNMPO

�

šg™Y˜hš�k	˜t™�0&H��/˜hWEMhQ‰OSRTz W:uPorz8oa(NJ#O0U	J3K4z8RkRfOSU?g

M	JEKSK[˜IQPowK2OSorMhX O0orpkJ{M	JEK0K ˜tW:M�Q KT�hJNJEQ RE_BW‰H0R �hRfO b K5z8REpkJNz�JNMgOSK

�

›f› � �•lAU	J%�aH0orM�X[oC�hWE\sQgowKSWfQgpYW:MPOqWE‚fJ

R:_s‚fHeWfQgo]JNMPO-QgJEKSX[JNMPOnOSJEXjUaM	ow~kZ	JEK#owKnOSUhW:OBO0U	JN^ W:HSJ1M	RfO-‚fZ�W:HqWEMgOSJNJEQƒOSRƒX RfMPpkJNH0‚YJ5O0R�O0U	J1R"�	O0o]z•W:\

�hRf\ro X[^k˜PZ	M	\roa�kJnOeW �	\]J g€\rRkR��Zg€Z?��Qg^PMhWEz8owX
�aH0Rf‚YHqWEz8z8orMa‚ �

�

.

�

 /( � � � �!( � � %�� "������	%,.5" %,"#(��

’ O•o K‰X Rfz8z8RYM�OSR�QPowKI�a\wWN^�O0U	J H0J{orMg_€RYHqX[JNz�JNMgOEg \]JNWEH0M	o]M	‚��	H0RPX[JLK0KƒWYK‰OSU	J X RfMhK4O0H0Z�X[O0o]RfMW:MhQ

Z	O0o]\roa(EW:OSorRfM�RE_1W28U5;:=<UH�FO8E>-5��S5;<��`B 
O<���D�>�
-@�5 ��lAUaJ�\wW:M�Q	K0XNW&�hJ�H0J

�

JLX[OqK1O0U	J �0‚YRkRPQgM	JEKSK 	 RE_3JEWfXqU

K2OeW:O0J ��lAU	J ‚fH0JLW:O0J{HƒW�K4OqW:OSJOb K8JN\]JNpYW:OSorRfM�RYM�OSU	J�\wWEMhQ	KSXNW��hJk˜)OSU	J �hJNO0OSJNH8O0U�W:O�K4OqWEO0J�owK�� lAU	J

�	Z	HE�'R K2J1RE_AOSU	J1X H0orOSowX)z8RPQgZa\rJ5RYH)JNpYW:\]ZhW:OSorRYMƒ_€Z	MhX[OSorRfM�owK#O0R8\]JEW:HSM�O0U	o K}\ W:MhQaK0XNW&�'J �-’2QPJEW:\]\r^k˜	OSU	J

\wWEMhQ	K0X{W��hJ1K4U	RfZ	\ Q8H0J

�

JLX[O#O0U	J-JNMPpPorH0RYM	z8JNMPO b KIJNpYW:\]ZhW:OSorRYM _€ZaMhX[O0o]RfM �

V‹or‚YZ	H0J�h � kfW�K2UaR

�

K1WEM�JNMgpPorHSRfM	z�JNMgO

�

orOSU RfMaJ8H0J

�

W:HeQ ��’/M O0UaowKCJ{MgpPorHSRfM	z8J{MgO`W o]MgOSH0RPQgZhX JEQ

�g^ i Z	O0OSRfM

�

™ 0�h�� Xq˜;O0U	J�W:‚YJNMgO3z•WN^ƒz8REpkJ1o]M RYM	J8R:_#_€RYZ	H�Qgo]H0JEX[OSorRYMhK

�

Z?�t˜`QgR

�

Mt˜I\rJ[_€O{˜tRfH1H0o]‚fUPO �

v)K0K4Z	z8o]M	‚�O0U	J�J{MgpPorHSRfM	z8J{MgO3owK�QgJNO0J{H0z8o]M	owK4O0owX�W:MhQ�OSU	J�Qgo K0X[RYZ	MPOT_ WfX[OSRfH8o KS0�3 šP˜nO0UaJƒH0JLK2Z	\]O0orMa‚

\wWEMhQ	K0X{W��hJ5o K �	H0JEK4JNMPO0JEQ8orM�V‹o]‚fZ	HSJ�h �ik � �AlAU	J3‚f\]R��hWE\‹z•WEugo]zTZaz�owK �hR K2orOSorRYM	JEQ

�

U	JNHSJ-O0U	J3K2o]M	‚f\]J

‚fR W:\;owKA\rRPX{W:O0JLQ �JW2iko]z8or\ W:HIxh‚YZ	H0JEKdW:HSJ-‚forpkJ{M �g^ f#W:H0OSR	˜�5�� 
�B

�

�

š�� �MX

’ _ O0U	J�WE‚fJNMPO)UhWYK �PM	R

�

\rJLQg‚fJ3R:_sorOeKnJN\rJ{pfWEO0o]RfMƒRYM OSU	J5\ W:MhQaK0XNW&�'J ˜ o]O)X{W:M�orz�z8JEQgo]W:OSJN\r^G.4ZhQg‚YJ

O0U	J�~kZhW:\]orO4^�R:_do]OqK)z8REpkJEK)WEMhQ O0UaJNH0J[_€RYH0J8\]JEW:HSM OSU	J8R"�	O0o]z•W:\��hRY\rowX ^ �•lAU	J8‚YRkRPQgM	JEKSKcRE_BW‰z8REpkJ

owK)QPJNO0JNHSz8orMaJEQ �P^ƒO0UaJ�XjUhWEM	‚fJ1o]M�JN\rJ{pfWEO0o]RfMV�a\rZhK)O0UaJ1orz8z�JEQgo W:O0JBH0J

�

W:HqQ �5’ _ W:\]\‹z8REpkJEK _€RYH-O0U	o K

K2OeW:O0J1U�WLpkJ1OSU	J�K0WEz8J1orz�zTJEQPowW:OSJ)H0J

�

W:HeQ ˜tO0U	J{M�O0U	J1‚YH0JEWEO0JNH-O0UaJ�W:‚fJ{MgO�b Kno]MhX[H0JLWfK2J1o]M�JN\rJ{pfWEO0o]RfMt˜

O0U	J �'J{O0O0J{H1O0U	J•z8REpkJk˜;W:M�Q&OSU	J•‚fHSJEW:OSJNH1orOeK1QgJEX[HSJEWfK4J8orM J{\rJNpYW:OSorRYMt˜IO0U	J

�

RfHqK4J•O0U	J•z8REpkJ ��V	RYH

K2U	RYH0OSJEK2OEg �hWEO0U �	HSR��	\]JNz•K ˜	K2Z�XjU WfKnOSUhW:OdR:_ V‹o]‚fZ	HSJ!h �ikP˜'OSU	J5R"�	O0o]z•W:\ �'RY\ro X[^•owK#O0U	J3K2OSJNJ �hJEK4O
�hWEO0U

RfM O0U	J�K4Z	H2_ WYX[J�W:O-JEWYXjU �hRYorMPO �`_ JEW:HSM	orM	‚�O0U	o K
�hRf\]owX[^�z8JEW:M�K}\]JEW:HSM	orM	‚�O0R•OqW&�kJ1O0U	J�WYX[O0o]RfM�O0U�W:O

WfKSX[JNMhQ	KAOSU	J3K2Z	H4_ WfX[J3z8RkK4O#~kZ	owXL�P\r^ �

’ M ‚fJ{M	JNHqWE\/˜;\rJEWEH0M	o]M	‚•O0U	J8R"�	O0o]z•W:\ �'RY\ro X[^ XNW:M �'J QgRfM	J �g^�HSJNorMg_€RYHqX[o]M	‚�W:\]\ z�R:pkJLK}o]M�QgorHSJEX[O

�	H0R"�hRfH0OSorRYM�O0R�O0U	JNo]HAo]z8z8JEQgo W:OSJ#H0JNo]Mg_€RfHeX[JNz8JNMPO��	\rZ�KAO0U	J XjUhWEM	‚fJ-OSU	JN^•XNWEZhK2J3orM•JN\]JNpYW:O0o]RfM �slAU	o K

owKnMaRfO)JNuaWfX O0\r^•OSU	J1\rJEWEH0M	o]M	‚8HSZ	\rJ3JNz%�	\]R:^kJLQ �P^•O0U	J��hRY\rowX ^ƒz8RPQgZa\rJ5RE_sO0U	J�v)ŽG� � lAU	J1\]JEW:HSM	orMa‚

H0Z	\]J-X[RYH0H0JLKI�hRfMhQPorM	‚8OSR1O0U	J3QgJLK0X[HSoC�	OSorRfM�.4ZhK4O#‚fo]pkJNM

�

RfZa\wQ �hJ

�

�

W

$

" %

�

X

*

�

W

$

"9%

�

X 0��

�

�

W

$

"9%

�

X 0 �SW

$

"��

�

X ) ��W

$

" X � % W h�3r™�0 X



h � h ��ikRYz8J5bdJNRYz8JNO0HSowXd’/MgOSZ	orOSorRfM ›Ok

S

G

G

S

V‹or‚YZ	H0Jmh �ik

�

��5CH��

�


�����v ��W:HE�kREp5JNMPpgo]H0RYM	z8JNMPOtorMPO0HSRPQgZhX[JEQ �P^8ikZ	O0OSRfM

�

™�0�h�� �`lAU	JBW:‚fJ{MgO �hJN‚fo]MhK

orM�O0U	J K2OqWEO0J-\wW �hJN\rJEQ �[i�	1W:MhQ8owK”JNuZ�'JLX[O0JEQ1O0R1z�R:pkJsO0R1OSU	J-K2OeW:OSJ)\wW �'J{\rJEQ � b 	g˜

�

UaJNH0J)o]OAHSJEX[JNo]pkJEK

WcHSJ

�

WEHqQ•R:_d™ 3i0 � vn\r\ RfO0UaJNHnOSHqWEMhK2o]O0orRYMhK#H0JEX[J{orpkJd(NJ{H0R1H0J{orMg_€RYHqX[JNz�JNMgO �IlAU	J3WE‚fJNMPOnz WL^�z8REpkJ)Z?�=˜

QgR

�

Mt˜k\rJ[_€O{˜fRfHsH0o]‚fUPO ��� :iN&3�

�

����� lAU	J)X RfH0HSJEKI�hRYMhQgorMa‚5\wWEMhQ	KSXNW��hJ �”lAU	JdU	o]‚fU	JEK4O��'RYorMPO”H0J �	HSJEK2J{MgOeK

O0U	J-HSJNorMg_€RYHqX[J{z8JNMPO”W:OdO0U	J-‚YRkW:\ �

�

U	JNHSJ �SW

$

" X;owK;O0U	JdJN\rJ{pfWEO0o]RfM1RfM�O0UaJn\ W:MhQ	KSXNW��hJdR:_`K4OqW:OSJ

$

" �”’ _ OSU	J)X H0orOSowX”owKIZhK2JLQTWYK OSU	JdJEK2OSorz•WEO0J

R:_3W K2OqWEO0JOb KcJ{\rJNpYW:OSorRYMt˜AO0UaJNM�•”~kZhW:OSorRfM h �r™�0 owK�Qgo , JNHSJNMPOc_€HSRfz O0U	J v)Ž �P�hRY\rowX ^ Z?� Q	W:OSJ�H0Z	\]J

W/•”~kZhW:OSorRfM h � k XsorM•O0UhWEOnOSU	JNHSJCo K}MaR8Qgo K0X[RYZ	MPOA_ WfX[OSRfH`W O0UaRfZ	‚YU�O0U	J QgowKSX[RfZ	MPOA_ WfX O0RfHBK2OSor\]\;W��?�hJEWEHqK

orM•O0UaJ5X H0orOSowXnZ'� QaW:O0J3H0Z	\]Jk˜	•”~kZhW:OSorRYM h � › X �A’/M�K2U	RYH0OSJEK2OEg �hWEO0U �	HSR��	\]JNz•K ˜ �hRYO0U�JE~kZhW:OSorRYMhKA\rJEWYQ8O0R

O0U	J K0WEz8J5R"�	O0o]z•W:\c�hRf\]owX[o]JEK��B’/M�O0U	J3‚fJNM	J{HqW:\ XNWfK4Jk˜ U	R

�

J{pkJNHN˜hK4orMhX[J

�

o]M�•”~kZhW:OSorRfM h �J8TH0J{‚fZ	\ W:O0JLK

O0U	J3O0HeWfQgJNR&, �hJNO

�

JNJ{Mƒorz�z8JNQPowW:OSJ)H0J

�

W:HeQ�W:MhQƒ\]RfM	‚"g OSJNH0z �hWN^kR�,`˜ OSU	J5O

�

R�JE~•Z�W:O0o]RfMhKdz•WN^8\rJEWYQ

O0R�QgoM, JNH0JNMPO#R��aO0orz W:\4�hRY\rowX orJEK��

• pkJ{M o]M�K2U	RYH0OSJEK2OEg �hWEO0U �	HSR��	\]JNz•K[˜tU	R

�

JNpkJNHN˜tOSU	JNH0J�owK3W:M	RYO0U	J{H1QgoM, J{H0JNMhX J

�

O0UaJ8v)ŽG��O0JNMhQaK

O0R•_ WLpkRYH1WYX[O0o]RfMhK-orM OSU	Jc_€ZaO0Z	HSJ8O0UhWEO1WEH0J^�	H0J _€JNH0HSJEQ X Z	H0HSJNMgOS\r^ ��V	RfH5J{u	WEz%�	\rJ ˜ o]O-owK �hR K0K2o �	\rJ WfK

O0U	J X[H0o]O0owX#owKAJ{pkRf\rpPorMa‚C_€RfH#o]OqK”JEK2OSorz•WEO0JdR:_`O

�

R�K2OeW:O0JLK[˜hK0WN^

�

WEMhQ

�

�
˜	OSR �'J)_ WEorH0\]^8WYXNX[Z	HeW:OSJ

�

Uaor\rJ

O0U	J3JEK2OSorz•WEO0J-R:_ W8O0UaorHqQ�K2OeW:O0J

�	�

o K}_ W:HBO0RkR•\rR

�

�-lAU	J��hRf\]owX[^•z8RPQPZ	\rJ-z•WN^•O0U	J{M�\rJEWEH0MƒOSR8OqW&�kJ

WfX[OSorRYM �”orM�K4OqWEO0J

�

�hJEXNWEZhK2J8o]O-\rJEWYQ	KCOSR�K2OeW:OSJ

�

�r˜Io]MhK2OSJEWfQ R:_dOqW&�go]M	‚�WYX[O0o]RfM

� �

U	o XjU \rJLWfQ	K-O0R

K2OeW:O0J

�
�

��_tW:OSJNHN˜	OSU	J-X[HSorO0o X�b KIJEK4O0o]z•W:OSJ#R:_ K2OqWEO0J

�	�

b K JN\]JNpYW:O0o]RfM8z�or‚fUPO”orMhX H0JEWYK2JdO0R1O0UaJ-K0WEz8J)\rJ{pkJN\

WfK

�

�
b K��”lAUaJ)WE‚fJNMPOsK2U	RYZ	\wQT\]JEW:HSMTOSU	JNM�O0UhWEO#WYX[O0o]RfM

�

o K4.4ZhK2OsWfK”‚fRkRPQ•WfKsWfX[OSorRYM �/˜ �	Z	OAo]O

�

or\r\aM	RfO �

lAU	J-H0JEWYK2RYM‰o KAO0UhWEO#RfM�O0U	R K2J-HqWEH0J-RPXNXNWYK2orRYMhK#O0UhWEOdWfX[OSorRfM

�

owK#K2J{\rJEX[OSJEQ ˜kO0UaJ-W:‚YJNMgO

�

o]\r\=W:H0HSorpkJ)o]M

K2OeW:O0J

�
�

W:MhQ8K4JNJdM	R5z8RYH0J#o]z%�	H0REpkJNz�JNMPOtorM�orOeK J{\rJNpYW:OSorRYMTOSUhW:M8o]O”UhWfQTJ{u �hJEX[OSJEQ �;lAU	J

�

JNor‚YUgO;_€RfH

WfX[OSorRYM

�

orM�K4OqW:OSJ

�

�

o]\r\tM	RYO)XqUhW:Ma‚fJ �#lAUaJ5J-, JEX[OeKAR:_”OSU	owKdW:HSJ5M	RYO)X \rJEWEHN˜	O0UaRfZ	‚YU�orOdX[RYZ	\wQ�XNW:ZhK4J

K2OeW:O0J

�	�

O0R �hJ-Z	MhQPJNH0JNuZ�	\]RfH0JLQ �”ŽnR

�

JNpkJ{HN˜koy_`•”~kZhW:OSorRfM h �]™ 05owKAZ�K2JEQ ˜	OSU	JNM�W:MP^8OSorz8JdO0U	J3WE‚fJNMPO b K

JN\rJ{pfWEO0o]RfM�XjU�W:M	‚YJEK[˜hO0U	J

�

JNo]‚fUPO#O0R�O0U	J WfX[OSorRYMƒH0JLKI�hRfMhK4o �	\]J

�

o]\r\ �hJ5z8RPQPoyxhJEQ �AlAUPZhK[˜horM�O0U	J XNWfK4J

.4ZhK2OB‚forpkJ{Mt˜ WYX[O0o]RfM

� �

o]\r\ �hJTHSJNorMg_€RYHqX[JLQ‰JNpkJNHS^•O0orz�JCo]Ono K)XqU	RkK4JNM �3lAU	owKnz�RPQgoyx X{W:O0o]RfM�UhWYK �'J{JNM

_€RfZ	M�Q‰O0R1o]z%�	HSR:pkJm�hJNH2_€RYH0z•WEMhX[J)o]M�W:O#\rJLWfK2OdK4Rfz8J3XNWYK2JEK

�

h�k�� �

lAU	J1v)ŽG��W:MhQ�O0UaJ5z8JNOSU	RPQ .4Z�K2Od�	HSR��hRkK4JEQ�UhWNpkJ5W

�

JEW&�gM	JLK0Kno]MƒO0U�W:O

�

JNor‚YUgOdpYW:\rZaJEKnH0J

�

JEX[O

�hRfO0U U	R

�

‚fRkRPQ�W:M�WYX[O0o]RfM o K-WfK

�

JN\r\ WfK5U	R

�

_€HSJE~kZ	JNMPO0\r^�O0U	J�WfX O0orRYM

�

WYKCOeW��kJNM �•–dM	J

�

WN^�O0R



›f› �”UhW��aO0JNH h ��|#JNo]Mg_€RfHeX[JNz8JNMPO�_ JEWEH0M	o]M	‚

H0JEQPZhX[J-O0U	J3J-, JEX[OeK}RE_”Z?� Q	W:OSJ5_€H0JE~kZ	JNM�X[^To K}OSR8H0J{z8REpkJno]O)X[RYz%�	\]JNO0JN\]^5_€H0RYz OSU	J-JE~kZhW:OSorRfM �nlAU�W:O

owK ˜kQgR5MaRfO”z•W��kJ

�

JNo]‚fUPOm>U3�
O<�NZ5�Dd�	HSR��hRfHSO0o]RfMhWE\ O0R-OSU	J)QPo , JNH0J{MhX[JAo]MTJ{\rJNpYW:OSorRYMt˜fz•W&�kJAO0UaJ�� 5U:iN�3� D

�	H0R"�hRfH0OSorRYMhW:\;O0R�O0U	J3QgoM, JNH0JNM�X[J)orM•JN\]JNpYW:OSorRfM

�

�

W

$

"9%

�

X

*

�

W

$

"9%

�

X 0��

�

�

W

$

"9%

�

X 0 �SW

$

"��

�

X ) ��W

$

" X )

�

W

$

"9%

�

X � 3 W h�3r™Y™�X

lAU	owK#JE~kZhW:OSorRYM‰o K}J{ugOSH0JNz8J{\r^1K4orz8o]\wWEHAO0R�O0U�W:OdZhK2JEQ8_€RfH �mg \]JEW:HSM	orM	‚^W •”~•ZhWEO0o]RfM h �iYOX �#lAU	J{H0J5o K#W:M

orz%�hRYH0OqWEMgO3QgoM, JNH0JNM�X[J

�

�mg€pfWE\rZ	JLK5X[RYMgOeW:orM&W �hK4Rf\rZaO0J•WYK

�

JN\]\AWYK5H0JN\ W:OSorpkJ1JN\]JNpYW:O0o]RfM orMg_€RYH0z•WEO0o]RfM �

lAU	J

�

JNor‚YUgOeK orM • ~kZhWEO0orRYM�h �r™f™ X[RfMPOqWEorM5RYM	\r^-HSJN\wWEO0orpkJ`JN\rJNpYWEO0orRYM-orMg_€RYH0z•WEO0orRYM�W o � J �r˜NOSU	J#QPo , JNH0J{MhX[JEK

orM•JN\rJNpYWEO0orRYM �hJNO

�

J{JNM�OSU	J X[Z	HSH0JNMPO8K4OqWEO0J W:M�Q�O0U	R K2J K2OeW:OSJEKTH0JLWfXqUhW �	\]J

�

o]O0U	o]M�W K2o]M	‚f\]J�K2OSJ �4X �

v �hK4Rf\rZaO0JdJN\rJNpYWEO0orRYMTo]Mg_€RfHSz•W:OSorRYM1owK z W:orMPOqWEorM	JLQ �g^1OSU	JnJ{\rJNpYW:OSorRYMTJEK4O0o]z•W:OSRfHN˜ �SW�	TXq˜

�

U	owXqU�owKAWEMg^

JEK2OSorz•WEO0RYH RE_IJLWfXqU•K2OeW:O0J b K �0‚YRkRPQgM	JEKSK 	 �nlAUaowKAowK��hRfO0J{MgOSowW:\]\r^�ZhK2J _€Z	\'_€RYHdX[RfMPO0o]MgZhWE\ \]JEW:HSM	orM	‚

�

UaJNM

O0U	J�JNMgpPorHSRfM	z�JNMgOdRfHd.4Z�K2O5OSU	J8HSJNorMg_€RYHqX[J{z8JNMPOqKno]M O0U	J�JNMgpPorHSRfM	z�JNMgOBXqUhW:M	‚YJ•K2\]or‚YUgOS\r^ ��–#_€O0JNM o]M

K2ZhXqU�XNWfK4JEKIO0U	JBW �hK4Rf\]Z	O0J)J{\rJNpYW:OSorRYMhKIz•WN^1XqUhW:M	‚YJ)~kZ	o]O0JBW �aorON˜kOSU	RfZ	‚YU•\rorOSO0\]JAH0J{\wW:OSorpkJ#o]Mg_€RfHSz•W:OSorRfM

XjU�W:M	‚YJEK W€O0U	J��hJEK2O�WfX[OSorRYM _€RfH�JEWfXqU•K2OqWEO0J�o]M OSU	JƒMaJ

�

JNMPpgo]H0RYM	z8JNMPO5z•WN^ �hJƒO0UaJ�K0WEz8J�WfKTo]M

O0U	J�Rf\ Q JNMPpgo]H0RYM	z8JNMPO-X �T’/M O0U	JLK2J•K4orO0Z�W:O0o]RfMhK-orO3X[RYZ	\wQ �hJ•~kZ	o]O0J�ZhK2J[_€Za\ OSR�Qgo K2OSorM	‚YZ	owK4U �hJNO

�

JNJNM

W �hK4Rf\]Z	O0J W:MhQ�H0J{\wW:OSorpkJ•JN\]JNpYW:O0o]RfM ��v K2o]z8or\ W:H �	Z	O8z�RfH0J K4R��	UaowK2OSowXNWEO0JEQ�z�JNO0U	RPQ ˜ �ev)QgpYW:MPOqWE‚fJ

m
� Q	W:OSorM	‚a˜ 	

�

WfK#orMPO0H0RPQPZhX[JEQ �P^^f#WEorHqQ

�

Y�� �”v)QgpYW:MPOqWE‚fJ-Z?� Q	WEO0orMa‚TUhWYK �hJNJ{M �aH0REpkJNM8OSR8X[RYMgpkJ{H0‚fJ

O0R-O0UaJ#R��	OSorz•WE\ �hRf\]owX[^�W Z	M�QgJNHsW��?�aH0R��aH0owWEO0JBX[RfM�QgorOSorRfM�KUX �`’/M8K4orz�Z	\wWEO0orRYMhK orO”UhWYK”K2U	R

�

M�JNM	RfHSz8RfZ�K

KI�hJNJEQPZ?�hKAREpkJNH �mg€\rJEWEH0M	o]M	‚5o]MTxhM	J{\r^�QgowKSX[H0JNOSoC(NJLQcJNMPpPorH0RYM	z8JNMPOqK���W/lAUaRfZ	‚YUƒO0UaowK z�JNO0U	RPQ

�

WfKAMaRfO

ZhK2JLQ o]M•O0U	J3K2o]zTZa\wW:OSorRYMhK[˜korO

�

o]\r\ �'J-z8J{MgOSorRfMaJEQ8W:‚ W:o]MƒorM�ikJLX[O0o]RfM;H � › X �



�

� � 
 � � � � 	 � ��� � � �� �1���/� ����� � � � �

�


5� �5� � � 	 � � �� � � 
5� � �	� ��� 
��

lAU	JTOSU	JNz8J3R:_ O0U	o KCQPowK0K4JNH0OeW:OSorRfM owK-X[RYMgOSorMPZhW:\`\rJEWEH0M	o]M	‚•orM�H0J{orMg_€RYHqX[JNz�JNMgO#J{MgpPorHSRfM	z8J{MgOeK[˜ WfK

QgowKSX[ZhKSK2JEQ�orM �”UhW&�	O0JNH ™���lAU	JV�	ZaH��hRkK4J RE_S�”U�W��	OSJNHqK;8�� h

�

WfK�O0R[�	HSREpgo QgJ�W _€RfZaMhQ	W:OSorRYM�_€RfH

Z	MhQgJ{HqK2OeW:MhQPorM	‚dO0U	o KtXjU�W��	OSJNH�W/WEMhQ)O0U	R K2JAOSUhW:Ot_€Rf\]\rR

�

X �;lAU	o KtXjU�W��	OSJNHtR�, JNHeK OSU	J��	H0o]z•W:HS^#O0JEXqU	M	o XNW:\

X[RfMPO0HSo �	ZaO0orRYM5RE_hO0U	J QgowKSK2JNHSOqWEO0orRYM

�

Wdz8JEXqUhW:M	o K2z�_€RfH`WfQ	QPH0JEKSK2orMa‚COSU	JAo K0K4Z	JEKtR:_=X[RfMPO0o]MgZ�W:\k\rJLW:H0MaorM	‚ �

lAU	J)z8JLXjUhWEM	owK4z�owK OSU	J-WEZ	O0RYz•W:OSowXdX[RfMhK4O0HSZhX[O0o]RfM8RE_”K4JNMhK4RfH0o]z8RfOSRfH”U	o]JNHqWEHqXqU	orJEK��Il

�

R1W��'�	H0R WfXqU	JEK

O0R1U	o]JNHqWEHqXqUg^�X[RYMhK2OSH0ZhX[OSorRYM

�

o]\r\ �'J QgowKSX[ZhKSK2JEQ �”lAUaJ5WYKI�hJEX[OeK}RE_”X RfMPO0orMPZhWE\ \rJLW:H0MaorM	‚1OSU	JN^•WYQ	QgH0JLK0K

W:HSJ5WYK _€RY\r\]R

�

K��

ˆ) ���#�$%#��	�� '��$%��6 ���A���������E��	��

1

•”WYXjU�U	orJ{HqW:HeXjUP^�HSJ �	HSJEK2JNMPOqK•W*D �":CBaBTRfH �-5�3�
 ��:=FO8•˜3W:MhQ�M	J

�

�hJNUhWNpgo]RfHeK X{W:M �hJ)X RfMhK4O0H0Z�X[O0JEQ5_€H0RYz�RY\wQ1RfM	JEK �P^ �	Zaor\wQPorM	‚-RfMPO0R-JNuPOqWEMgO`U	orJNHeW:HeXjU	o]JEK��;lAU	o K”W:\r\]R

�

K

O0U	J3WE‚fJNMPO#O0R�JNMhXNW&�hK2Za\wW:OSJ3KI�Por\r\ K _€HSRfz JEWEH0\]^8\rJEWEH0M	o]M	‚1orMPO0R�WC_€RYZ	MhQ	WEO0o]RfM‰_€RYHn\ W:OSJNH#\rJEWEH0M	o]M	‚ �

�;	��� '�E -������ � ��$&�� ���#�6 /�#�$��� ���	

1

fAJNUhWNpgo]RfHeKnWEH0J!�hJNH4_€RfHSz8JEQTREpkJNHdO0o]z8J)WEMhQ�XNWEH0H0^�K4Rfz8J3QgJ g

‚fHSJNJ5RE_#K4OqWEO0J1orMP_€RfH0z W:O0o]RfM �)–dMhX[J �hJN‚YZ	Mt˜ OSU	JN^•‚fJ{M	JNHqWE\r\]^ƒX RfMPO0orMPZ	J-Z	MPO0o]\IX[RYz%�	\]JNO0o]RfM �JfAJLXNW:ZhK4J

M	J

�

UaorJNHeW:HqXqU	o]JEKnWEH0J�X[RYMhK2OSH0ZhX O0JEQ8_€H0Rfz JNuPowK2OSorM	‚�RfMaJEK[˜ �hJNU�WLpPorRYHqKnOSUhW:O KI�hWEM WEMg^�W:H �	orOSHqWEH0^�QPZ?g

HqWEO0orRYM�XNW:M�JNpkJNMPO0ZhWE\r\r^ �hJ �	Z	o]\rO �

72	������'�� '����	��  � ��$&�� '��#�@�� �
/� '�2 -�� ���	

1

lAU	J3W:‚YJNMgO �aZ	or\ Q	KAM	J

�

UaorJNHeW:HqXqU	o]JEKIO0R�H0J �	HSJEK2J{MgOsZhK2J[_€Za\

M	J

�

�hJNUhWNpPorRYHqK��A–#_;OSU	JnO

�

R5z8JNOSU	RPQ	KsQgJEK0X H0o �hJEQ1M	JNuPON˜kRYM	J3WfQ	Q	K”M	J

�

�hJNUhWNpPorRYHqKAO0R3JNMhXNW&�hK2Za\wW:OSJ

K2JE~kZ	JNM�X[JEKtR:_;WYX[O0o]pgo]O0o]JEK OSU	JBW:‚fJ{MgOIU�WfKAWE\rHSJEWfQg^-_€RfZ	M�QcOSR �hJdZhK2J _€Z	\ �`lAU	J#RfOSU	JNHsWfQ	QaK UaorJNHeW:HqXqU	o XNW:\

Z	M	o]OqK

�

UaJNM8orO QgJNOSJEX[OqKsW:z �	or‚YZ	orOSorJEK;O0UhWEO#M	JNJEQ1O0R �hJ3QgowK4O0o]M	‚fZ	o K2U	JLQ ˜kO0U	JNHSJ �P^�W:\r\]R

�

orM	‚1OSU	J-W:‚YJNMPO

O0R1M	J{‚fRfOSowWEO0J5HSJN‚fo]RfMhKARE_sW:z �	o]‚fZ	RYZhK �hJNHqX[J��	O0ZhWE\ o]Mg_€RfHSz•W:OSorRfM �

72	���#����E��	���$F� Š(��$%#�	� '	��

1

lAU	JA_ W �	H0o X}RE_ O0U	JdZ	MhQgJ{H0\r^PorMa‚)z8JEXqUhW:MaowK2zowKIW-X[RYMhK2OSH0ZhX[OSorpkJk˜YU	or‚YU	JNH�g

RfHeQgJNH-M	JNZ	HeW:\”M	JNO

�

RfH���O0UhWEO1XNWEM \]JEW:HSM X RfMPO0orMPZ	RYZhK2\]^�W:M�Q orMhX H0JNz8J{MgOeW:\r\]^��3lAU	J�M	JNZ	HeW:\”M	JNO

�

RfH��

W:\]\rR

�

K)K2OSH0ZhX O0Z	HeW:\`X[H0JEQPorOBWfK0K4or‚YM	z8JNMPON˜ W:MhQƒo]OqKnUaorJNHeW:HqXqU	o XNW:\;WYKI�hJEX[OeKCWE\r\]R

�

�0pkJNHSO0owX{W:\ 	�X[HSJEQgorOBWfKTg

K2o]‚fM	z8J{MgO{˜•o � J �]˜PWfK0K4or‚YM	z8JNMPOARE_sX[H0JLQgorOsO0R�O0U	J3W��'�	H0R"�	H0o W:O0J-\]JNpkJN\hR:_”OSU	J-U	orJ{HqW:HeXjUP^ �

@�/
����	����E��/��  � ��$&�� ���#

1

v)K

�

orOSU�RfO0UaJNH1M	JNZ	HeW:\ag M	J{O

�

RfHE� z8JNOSU	RPQ	K[˜IOSU	RkK4JV�	HSJEK2J{MgOSJEQ U	JNHSJ

XNW:M �hJ�X[Rfz �	o]M	JEQ

�

orOSU�H0JNo]Mg_€RfHeX[JNz8JNMPO�g€\rJLW:H0MaorM	‚1z8J{O0U	RPQ	K��5lAUaJ1H0JEK4Z	\rOSorM	‚•WE‚fJNMPO3K2JNM�K2JEK)orOeKnJNM?g

pgo]H0RYM	z8JNMPON˜kWYX[OqKAo]M•O0U	J-JNMPpgo]H0RYM	z8JNMPON˜kWEMhQ‰HSJEKI�hRYMhQ	K#O0R1O0UaJCHSJNorMP_€RfHqX JNz8JNMPOIorM•OSU	J-JNMgpPorHSRfM	z�JNMgO

O0U	HSRfZ	‚YUƒOSJNz%�hRfHeW:\tX H0JEQgo]O#WYK0K2o]‚fM	z�JNMgO �

lAU	J‰_€RY\r\rR

�

o]M	‚ K2JEX O0orRYMhK�QgJEK0X H0o �hJ•O

�

R Qgo K2OSorMhX[O1z�JNO0U	RPQaKcRE_-U	orJ{HqW:HeXjUP^ X[RfMhK4O0HSZhX[O0o]RfM � lAU	J

xhHqK4O!W fAJNUhWNpPorRfHdŽdorJNHeW:HqXqU	o]JEKUX`owKdWcz8RYH0J-orMPO0ZaorO0o]pkJ)W&�?�	HSRkWfXqU � OSU	J1K4JEX[RYMhQ W l JNz��'RYHqWE\;l HeW:MhK4orO0o]RfM

ŽnorJ{HqW:HeXjUaorJEKLX

�

U	o]\rJ”\rJEKSK o]MgOSZ	orOSorpkJk˜ owKtRfM3O0U	JsRfO0UaJNHIUhWEMhQCz8RYH0JsK2Z�XNX[JEKSK _€Z	\ �‹’

�

o]\r\kOSU	JNH0J _€RfH0J QgowKSX[ZhKSK

O0U	Jƒx�HqK2O�orM�‚fJ{M	JNHqWE\-O0JNHSz•K[˜ARYZ	O0\]orM	o]M	‚ o]OqKTo]MgOSJNMhQgJEQ �hJNUhWNpgo]RfHT_€HSRfz W Uaor‚fU'g \]JNpkJN\m�'J{HqKI�hJEX O0orpkJ

W2ikJLX[O0o]RfM^Y �r™�Xe˜

�

U	or\]J-O0U	J3K2JLX[RfMhQ•’

�

or\r\=QgJEKSX[H0o �'J-o]MƒQPJNOqWEor\�W4ikJEX[OSorRYMVY �98OX �



›OY �”UhW��	OSJNH Y ��lAU	J3vnZaO0Rfz W:O0o X �”RfM�K2O0HSZhX[OSorRfM�R:_sikJNMhK4RfHSorz8RYO0RfHdŽdorJNHeW:HqXqU	o]JEK

�

.

�

% � ��0�	5"#(	��( "#� � 04�����5"#�!'

fAJNUhWNpgo]RfHdU	orJ{HqW:HeXjUaorJEKdXNW:M �hJ�QgJEKSX[H0o �'JLQ�WfK)W•K2^aK2OSJNz RE_sZ	M	orOeK)orM WTM	J{Z	HqWE\IM	JNO

�

RYH�� ˜

�

U	JNHSJ

JEWfXqU1Z	M	o]OIH0J��	H0JEK4JNMPOqKIW-KI�hJEX oyx X �hJNUhWNpPorRYH”K2JE~kZ	JNM�X[J � i Rfz8JsZ	M	orOeK‹H0J��	H0JEK4JNMPO��	H0o]z8orOSorpkJ �hJNU�WLpPorRYHqK

�

WTK4orM	‚Y\rJ K2JNMhKSW:OSorRfM�RfH-W�K2o]M	‚f\]J1WYX[O0o]RfM �)–dO0U	J{HN˜ �0Uaor‚fU'g \]JNpkJN\ 	5ZaM	orOeK}HSJ �	H0JLK2JNMPOdW8K2JL~•Z	J{MhX[J)RE_AO

�

R

�	H0o]z8orOSorpYJ#Z	M	orOeK[˜aW:MhQ•K2OSor\]\'Uaor‚fUaJNH�g€\rJNpkJ{\'ZaM	orOeK H0J��	H0JEK4JNMPO#K2JL~•Z	J{MhX[JEKIR:_ W:MP^8O

�

R3\rR

�

J{HAZ	M	o]OqK��”lAU	J

K2^aK2OSJNz�JNugJLX[Z	O0JLKtW �hJNUhWNpPorRYH �g^ >U3'F&F�D�:=<�NCOSU	JAZ	MaorOIOSUhW:O`K2OeW:MhQ	K‹_€RYH‹OSUhW:O �hJNU�WLpPorRYH �`’ _'W7�	HSorz8o]O0o]pkJ

WfX[OSorRYMƒowK#XqU	R K2JNMt˜hO0UaJ5WE‚fJNMPOdJNugJLX[Z	O0JLKAO0U	J3WfX O0orRYMƒo]MƒorOeKAJNMPpgo]H0RfMaz8JNMPO �I’ _sW��	HSorz8o]O0orpkJdK4JNMhKSW:O0o]RfM

owK#XqU	RkK4JNMt˜	OSU	J1K4^	K4O0JNz QPJNO0JNHSz8orMaJEK

�

U	JNO0UaJNH#O0U	J K2JNM�K0W:OSorRYMƒowK �aH0JEK4JNMgO#o]M•O0U	J3JNMgpPorHSRfM	z�JNMgO �;’ _ W

U	or‚YU	JNHEg \]JNpkJN\hZ	M	o]Ono K#XjU	R K2JNM=˜	orO#owKdQgJEX Rfz%�hRkK4JEQ8orMPO0R1OSU	J-O

�

RTZaM	orOeK}OSUhW:OdorO#HSJ �	H0JLK2JNMPOqK �gO0UaJNMƒOSU	J

xhHqK4O#Z	M	o]O b K �hJNU�WLpPorRYHno KAJNuPJEX[Z	OSJEQ ˜f_€Rf\]\rR

�

JEQ �P^8O0UaJ5K4JEX[RYMhQ‰Z	MaorO b K��”v#O#WEMg^•O0o]z8Jk˜kW1M	J

�

U	or‚YU	JNH�g

\rJNpkJ{\hKI�Por\]\ z8o]‚fUPO �hJ-WYQ	QgJEQ•O0R1OSU	J-K2^aK2OSJNz b K W �	or\]orOSorJEK �P^•X[H0JLW:O0o]M	‚1W5MaJ

�

ZaM	orOsO0UhWEO#H0J �	HSJEK2J{MgOeKAW

K2JE~kZ	JNM�X[J)R:_`O

�

R�Z	M	o]OqK#W:\]H0JEWYQg^8o]M‰OSU	J3K2^aK2OSJNz �

vnM8JNuaW:z%�a\rJBK2U	RYZ	\wQ•X[\ W:H0o _€^8WE\r\ O0U	o K��AikZ?�'�'R K2J3O0U	J-K4^	K4O0JNz X[RfZ	\ Q8K2J{MhK2J-U	JEWEOdW:MhQ•X[RY\wQ ˜	\]or‚YUgO

W:MhQ Q	W:HE�gM	JLK0K[˜”WEMhQ O0UhWEO5o]O5X RfZ	\ Q z8REpkJ1RfM	J K2O0J�� M	RfHSO0Ut˜IJLWfK2O{˜

�

JEK2O{˜‹RfH�K4RfZ	OSU ��’/OqKd�	HSorz8o]O0o]pkJ

K2JNM�K0W:OSorRYM8Z	M	o]OqK

�

RfZ	\ Q �hJ

�

iPŽ�W/K4JNMhK2JBU	JEW:O;Xq˜hi?� W/K4JNMhK2J X[Rf\ Q Xq˜	iZ_ W/K4JNMhK2Jd\ro]‚fUPO-Xe˜gWEMhQƒiP• W K2JNMhK4J

Q	W:HE�gMaJEK0KLX �”’/OqKJ�	H0o]z8orOSorpYJdWfX[OSorRfM�K

�

RfZ	\ Q �hJ

�

��‘ W€z8REpkJnM	RYH0OSU4Xq˜ ��•�W€z8REpkJnJEWYK2O;Xq˜ �V+ W z8REpkJ

�

JEK4O-Xe˜AWEMhQ � i W z�R:pkJ�K2RYZ	O0U X �•‘nR

�

˜AWƒM	J

�

�hJNUhWNpgo]RfH�X[RYZ	\wQ �hJ�X H0JEWEO0JEQ �P^�X[RYz �aorM	o]M	‚	˜t_€RfH

JNuaW:z%�	\]Jk˜ ��•�WEMhQ i?� �hlAUaJ5M	J

�

�hJNUhWNpPorRfH{˜ � �ƒREpkJ-JEWfK4O)WEMhQƒK4JNJ-oy_`orO�b K#X[RY\wQ ˜ 	

�

RfZa\wQ �hJ5H0J��	H0J g

K2JNMPO0JLQ �g^�W)M	J

�

Z	M	o]OAX{W:\r\]JEQ

�

�

��•#˜gi?� � �”v}_€O0J{HIO0U	o KIZ	M	orO”o K X H0JEWEO0JEQ ˜ W:M	RYO0U	JNHsM	J

�

Z	M	orO`z8or‚YUgO

�hJ5_€RfH0z�JEQ ˜	_€RfH)JNuaW:z��	\rJ

�

���

��•#˜‹i?� �-˜ � i �PW z8REpkJ-JEWfK4O3W:MhQ�K4JNJ1oy_sorO�b KdX[Rf\ Q,�toy_”o]O)owK ˜ z8REpkJ

K2RYZ	O0U4X �”v)KAX{W:M �hJ-K2JNJ{MT_€H0RYz OSU	J)\wWYK2O#JNuaW:z��	\rJk˜YO0U	J)HSJEK2OsR:_`W1K4JE~•ZaJNMhX[JdowK”JNugJLX[Z	O0JLQcRYM	\r^�oy_;OSU	J

�hW:HSO-JNugJLX[Z	O0JLQ�K2R8_ W:H3UhWfK �hJNJNM K2ZhX{X[JEK0K/_€Z	\ ��lAU	o K-W:\r\]R

�

K OSJEK2OSorM	‚•OSU	JTJ{MgpPorHSRfM	z8J{MgOdWEMhQ WfX O0orMa‚

RfM•O0UaJCHSJEK2Za\rO

�

�

iP•3˜ �V+ � W/K4JNJ-oy_`orO�b KAQaW:H�� ˜hW:M�Q‰oy_`orO#o K[˜Pz8REpkJ

�

JEK2O;X �

fAJNUhWNpgo]RfHeKtW:H0JdXqU	R K2JNM3HqW:M�QgRfz8\]^-W:OtxhHeK2OIo]M1W:M1J;, RYH0O;O0R-WYXjUaorJNpkJ”WdH0J

�

W:HqQ � +�U	JNM WnH0J

�

W:HeQCo K

H0JEX JNorpkJEQ ˜[O0UaJdK2^aK2O0J{z�\]JEW:HSMhKtO0UhWEOIO0U	Jsz8RkK4O‹HSJEX[JNMPO0\]^-XqU	RkK4JNM �hJNUhWNpPorRYHqK‹z•WN^ �hJ

�

RfHSO0U1HSJ �hJEW:OSorM	‚ �

’/OCo K)O0U	JNHSJ[_€RfHSJ1M	JEX[JLK0K0WEH0^�OSRV�kJNJ ��OSHqWYXU��R:_dO0UaJ8XqU	Rfo X[JEKnz WfQgJ�WEMhQ O0UaJT\]JNpkJN\;R:_dH0J{orMg_€RYHqX[JNz�JNMgO

H0JEX JNorpkJEQ1_€RfHdO0U	JEK4J�XjUaRfowX J5K4JE~kZ	JNMhX[JLK��#ltR•QgR8OSU	owK ˜'OSU	J1JNMPO0o]H0J3K2^aK2OSJNz owKdJNz �hJEQaQgJEQTo]M�WTM	J{Z	HqWE\

M	JNO

�

RYH�� ˜

�

U	J{H0J�O0U	J•X RfM	M	JLX[O0o]RfMhK �'J{O

�

JNJNM Z	M	o]OqKCHSJEX[RYHqQ�O0U	o KCorMP_€RfH0z W:O0o]RfM �•lAUaJ•K2OSH0RfMa‚fJNH1OSU	J

X[RfMaM	JEX[OSorRfM8_€HSRfz RfM	J1ZaM	orO#OSR•W:M	RYO0U	J{HN˜hO0U	J3z8RfHSJC\]oC�kJN\]^1JNuPJEX[Z	OSorRfM•RE_”O0U	J-xhHqK4O}_€RY\r\]R

�

JEQ �g^•OSU	J

K2JEX RfMhQ

�

o]\r\hH0JLK2Z	\]O o]MTHSJ

�

WEHqQ �”•”WYXjU8ZaM	orO 	 UhWYKAO

�

R-pYW:\rZaJEK

�

��/
�

�

W+�UXe˜kO0U	J)ZaM	orO�b KIRfZ	OE�	Z	O#pYW:\]Z	JBW:O

O0o]z8J�� ˜

�

U	o XjU8o K �	HSR��hWE‚kWEO0JEQ•O0R�W:\]\ RYO0U	JNH#ZaM	orOeK orM�O0U	J)MaJNO

�

RfHE�,�aW:MhQ; �	
�

W��LXq˜PO0U	JBM	JNO

�

RYH���orM?�	ZaO

R:_`O0U	J-Z	MaorOdWfK#orO#o KAH0JEX JNorpkJEQ5_€H0RYz W:\]\tRfOSU	JNH#Z	M	o]OqK#WEOnOSorz8J��dWM.4ZhK2OdWYK

�

o]O0U•O0U	J-M	J{Z	HqWE\tM	JNO

�

RYH��aK

QgJEKSX[H0o �'JLQ‰orM ikJEX[OSorRYM k � k X �)lAU	J3RfZ	OE�	Z	O-R:_”ZaM	orO 	sW:O)OSorz8J �[˜A��/ �

�

W��LXe˜ K4or‚fMaoyxhJEK

�

U	JNOSU	JNHdRfH)MaRfO

O0U	J �hJNU�WLpPorRYHIH0J��	H0JEK4JNMPO0JEQ �g^3Z	M	orO 	 UhWfK”X[RYz%�	\rJ{O0JEQ

�

orOIo KA™&3 0 o _ O0U	J �hJNUhWNpPorRYH”X[Rfz��	\rJNOSJEQ-W:O”O0o]z8J

� ˜kW:MhQ�owK�0�3 0CRfOSU	JNH

�

owK2J ���1lAU	JdM	JNO

�

RYH��3orM?�	ZaO OSR5Z	MaorO�	tW:OsO0orz�J � ˜� �	

�

W��LXq˜kowK”K4orz%�	\]^3W \]orM	JLW:HsK2Z	z

R:_`O0U	J3X[ZaH0H0J{MgO#RYZ	O��	ZaO#pfWE\rZ	JLK}RE_”WE\r\tO0UaJCZaM	orOeKAorM•O0U	J3K4^	K4O0JNz

�

�

 �	
�

W��LX��

�

�

�

�

�

��/
�

�

W��LX 3

v)K

�

orOSU W•K2OeW:MhQaW:HqQ M	JNZ	HeW:\”M	JNO

�

RYH�� ˜

�

�

�

owK)OSU	J

�

JNor‚YUgOBR:_#OSU	J�X[RfM	MaJEX[O0o]RfM�_€H0RYz �ƒO0R 	 ��lAU	J

orM?�aZ	O#pYW:\rZaJk˜% �	

�

W��LXq˜	RE_IZaM	orO�	”W:OdO0o]z8J��#QgJNOSJNH0z�orM	JEK;O0U	JG�	HSR��hW �	or\]orO4^8O0U�W:O#Z	M	o]O�	

�

or\r\ �hJ1XqU	RkK4JNM

���K�����C)3�6�*����2���!�FU��'C/:�6'*!���&+���0����!�23!(&+��45���6'E�����"��/.)���!(�*! �1�E��&?! �"�1/:!�����/.!6P �?�6'H!��+��/.)���!� ����7�� �

�

7 �����-7

���+#�� � � 7	� �

�

7 �����
� E�6B?� #:�1���;�"�6/:)���!(��!��&�!(�?!(46!('�� � �-7�� �

�

7������
� �"�6/:)���!(��!(��P

�

<�&�������!(�KE�6'*� ������&�!I'�!"FU��'�!9����/.���*!$# ��� /<�1�5����D<������!��1'�#5���
�"'*��/:���+�1�*�������G����!$�6�*& ����/.!:���*!()�P ���1C!I46!('�7C25O

D�'��6B?)�����D�����D6!(�*&�!('���!(�?���6'*O ����)?B����M���5�*�.&���D6& = ��!(4�!(��23!(&+��45���6'*����&3�1���*)+�1� /�B�������)���!M����/.!����*!()���7;����/.!����6� = ������!$��'

#5���"�"'���/.���+�������6�?�C�(�1�<23!�/0�6# ! �1��E!(���KP



Y �]™�� fAJNU�WLpPorRYH#Žno]JNHqWEHqXqU	orJLK ›�?

ME

MW

MS

SL

SD

SH

MN

SC

MN

ME

MW

MS

SC

SL

SD

SH

Just Completed Next Choice

ME

MW

MS

SL

SD

SH

t-1

MN

SC

MN

ME

MW

MS

SC

SL

SD

SH

Just Completed Next Choice

ME

MW

MS

SL

SD

SH

MN

SC

MN

ME

MW

MS

SC

SL

SD

SH

Just Completed Next Choice

t t+1

V‹or‚YZ	H0J`Y �r™

�

v �'J{UhWNpgo]RfHdU	orJNHeW:HeXjUP^TMaJNO

�

RfHE� �'J _€RfH0J3U	or‚YU?g€\rJNpkJN\tZaM	orOeKnWEH0J5o]MgOSH0RPQgZ�X[JEQ ˜hK4U	R

�

M W:O

O0U	HSJNJ�K2Z�XNX[JEKSK2orpkJ-OSorz8J K2O0J��hK��1lAUaJ �	\wWYXU��Z	M	orOeK)W:HSJ1R�, W U�WLpkJ3pYW:\rZaJEK)R:_90�3 0 X � lAU	J

�

UaorO0J1ZaM	orOeK

W:HSJ)RfM�W U�WLpkJdpYW:\]Z	JEK RE_#™ 3i0OX �”lAU	J)‚YH0JN^�Z	M	o]OqKAUhWNpkJdpYW:H0o]RfZhK#QPJN‚fHSJNJEK RE_`WfX[OSorpYW:OSorRYM �”v}OsO0o]z8JdK2OSJ �

� ) ™f˜ ��• o KAXqU	RkK4JNM1_€RfHAJ{ugJEX Z	O0o]RfM�W:O K2OSJ � ���Iv#O”O0orz�J#K2OSJ � � ˜ ��• X[RYz%�	\rJ{O0JEK ˜kW:MhQ•i?��owK”XqU	RkK4JNM

_€RfH#JNuPJEX[ZaO0orRYM•W:OBK2OSJ �3� 0 ™��”v#O�� 0 ™5i?��X[RYz%�	\]JNO0JEKJW X[Rf\ QgM	JEKSKAowK#K2J{MhK2JEQ8o]M‰OSU	J-JNMPpgo]H0RfMaz8JNMPO-X �

_€RfHsJNugJLX[Z	O0o]RfM•WEOAOSorz8JBK2OSJ � � 0�™

�

OSU	RfZa‚fU�K2OSRPXjUhWYK2OSowXf˜PO0U	J-Z	M	o]O

�

o]O0U8OSU	J)U	o]‚fU	JEK4O#orM?�aZ	OApYW:\]Z	J)o K

O0U	J-z8R K2Os\roC�kJ{\r^1O0R �hJ3XjU	R K2JNM �

�

.

�

.

�

� � % � (&� � ���10�� ��2#�

vnM5JNuaW:z��	\rJIMaJNO

�

RfHE�-owK;K2U	R

�

M1orM V‹or‚YZ	H0J9Y �]™AWEOIO0U	HSJNJAOSorz8J K2O0J��hK

�

�1)8™ % � %YW:MhQ �#0�™��`v}O;O0o]z8J

K2OSJ ����)�™f˜kO0UaJ)WE‚fJNMPOsK2JNMhK4JEK”Q	W:HE�gMaJEK0K”RfM	\]^ �IlAU	HSRfZ	‚YUT_€RfH

�

WEHqQS�	HSR��hWE‚kWEO0orRYM•z•W:MP^-RfZ	OE�	Z	OAZaM	orOeK

W:HSJTOSU	JNM WfX[OSorpYW:OSJEQ OSR•pfWEH0o]RfZhK3QgJN‚fHSJNJEK��8vnz8RYM	‚8OSU	JEK2J ˜ RYM	J�owK-XjUaRkK2J{M �	HSR��hW �	or\]owK4O0owX{W:\r\]^

�

��• �

’/M OSU	JT_€Rf\]\rR

�

orMa‚ƒO0o]z8J�K2OSJ �t˜IOSU	J8WE‚fJNMPO�QgRkJEK-orMhQPJNJEQ z8REpkJ1JEWYK2O{˜IW:M�Q&OSU	J ��•�Z	M	o]O5‚YJNM	JNHeW:O0JLK

W�™&3 0 WfK8o]OqK1RfZ	OE�	Z	O•pYW:\rZaJƒO0R O0U	J�HSJEK2O8RE_3O0U	J�M	JNO

�

RYH�� ��v}_€O0JNH��aH0R���W:‚kWEO0o]M	‚ _€RYH

�

WEHqQ�WE‚kW:o]Mt˜

W:M	RYO0U	J{H)Z	M	o]O#owKdXjU	R K2JNM �	H0R �hW �aor\ro K2OSowXNWE\r\r^

�

i?�d˜

�

UaowXqUƒQPJNO0JNHSz8orMaJEK

�

U	J{O0U	JNHBX[RY\wQgM	JLK0K#owKJ�	H0JEK4JNMPO

orM•O0UaJ5JNMPpgo]H0RYM	z8JNMPO �`v}O#OSU	J)_€Rf\r\]R

�

orM	‚�O0o]z8J)K4O0J �=˜'OSU	J3W:‚fJ{MgOBK2JNM�K2JEKdX[Rf\ QgM	JEKSKnWEMhQ‰OSU	JTi'��Z	M	o]O

‚fJNMaJNHqWEO0JEK#W•™&3 01WfK#RfZ	OE�	Z	O �

V‹or‚YZ	H0J Y �98 K2U	R

�

K8WEM�JNu	WEz%�	\]J8R:_3O0UaJƒM	JNO

�

RfH��

�

o]O0U�W M	J

�

˜AU	o]JNHqWEHqXqU	owX{W:\#Z	M	o]O8WYQ	QgJEQ�o]M

W U	R

�

M	J

�

Z	MaorOqK#WEH0J3WfQaQgJEQ8owKsQgowKSX[ZhK0K4JEQ•W5\ro]O0O0\]Jn\ W:OSJNHAo]M i JEX[O0o]RfM^Y �r™ �ik X �”’/M‰OSU	owK”JNuaW:z%�	\]J

�

UaJNM

Q	W:HE�gMaJEK0K#owK#K4JNMhK2JLQ‰WEOnOSorz8JBK2OSJ � �*)�™f˜	OSU	J

�

��•#˜ i?� ��ZaM	orO#o K#XjU	R K2JNM �	H0R �hW �aor\ro K2OSowXNWE\r\r^ �IlAU	o K

XNW:Z�K2JEKtO0U	J W:‚YJNMgO`O0Rdz8REpkJIJEWfK4O‹o]z8z8JEQPowW:OSJN\ ^k˜ W:MhQ5OSU	JNMt˜YorM-O0U	J”_€Rf\]\rR

�

orM	‚dO0o]z8J”K4O0J �t˜ K2JNMhK4orM	‚dO0U�W:O

O0U	J W:‚fJ{MgO#UhWYKAz8REpkJEQ5JEWYK2ON˜	OSU	J5i?�•Z	M	o]OAo KAWfX O0orpYWEO0JEQ 
 	 � F � 
 � :=>�
�BaBMKVW M	R��aH0R���W �	o]\rowK4O0o X)XjUaRfowX Jno K

z•WfQPJ�X �;v#O � 0 ™Y˜gO0UaJ-W:‚YJNMgO QgRkJEK#K4JNMhK2J X[Rf\ Q ˜PW:MhQ8O0UaJ

�

��•#˜'i?� � �hJNUhWNpPorRYHAUhWYK#X[Rfz%�a\rJNOSJEQ ˜YK2R

�hRfO0U•OSU	J1i?��WEMhQ

�

��•}˜hi?� ��ZaM	orOeKA‚fJNM	J{HqW:OSJ)RfZaO��	Z	OdpYW:\]Z	JEKAR:_ ™&3 05O0R �hJG�	H0R"�hW:‚ W:OSJEQ‰OSU	H0RYZ	‚fU

O0U	J-M	J{O

�

RfHE� �

‘nR

�

K2Z?�'�'R K2J�OSU	JƒZ	MaorO

� �

��•}˜#i?� �-˜ � i � o K �	Zaor\rO ��lAUaJƒH0JLK2Z	\]O0orMa‚ M	J{O

�

RfHE� owK�K2U	R

�

M

orM•V‹o]‚fZ	HSJVY �ik ��v#O ��)�™8O0U	J

� �

��•#˜Ai?� �-˜ � i � Z	MaorO1owK�XqU	RkK4JNM W �	HSR��hW �	or\]owK2OSowXNWE\r\]^ X � lAU	o K

orz8z�JNQgo W:OSJN\ ^ XNW:ZhK4JEKTOSU	J

�

��•#˜}i'� � Z	M	orO�O0R �'J XjUaRkK2J{M�W:M�Q�X[RfMhK4JE~kZ	JNMPO0\r^&XNW:ZhK4JEKTOSU	J ��•

Z	M	o]O5O0R �hJ�XqU	RkK4JNM�WfK

�

JN\r\ ��v)K1WƒHSJEK2Z	\]ON˜;O0orz�J8K4O0J �hK �3WEMhQ � 0�™%�	HSRPX[JNJEQ J{u	WYX[O0\]^ WYK5orM OSU	J



›�H �”UhW��	OSJNH Y ��lAU	J3vnZaO0Rfz W:O0o X �”RfM�K2O0HSZhX[OSorRfM�R:_sikJNMhK4RfHSorz8RYO0RfHdŽdorJNHeW:HqXqU	o]JEK

SL

SD

SH

t-1

SC

MN

ME

MW

MS

ME

MW

MS

MN

SC

SL

SD

SH

t t+1

<ME,SC> <ME,SC>

 Next
Choice

     Just 
Completed

     Just 
Completed

 Next
Choice

     Just 
Completed

 Next
Choice

V‹or‚YZ	H0J Y �98

�

v �hJNUhWNpPorRfH;U	o]JNHqWEHqXqUg^dM	JNO

�

RYH��

�

o]O0U WnK4orM	‚Y\rJ”U	or‚YU?g€\rJNpkJN\YZ	M	o]ON˜

�

��•#˜fi?� �-˜YK2U	R

�

M W:O

O0U	HSJNJsK2ZhX{X[JEK0K4orpkJ”O0o]z8J”K4O0J �hK��IlAU	o K Uaor‚fU'g \]JNpkJN\kZ	M	o]O‹o K‹XqU	R K2JNM W:O;O0orz�JAK4O0J �/� )�™”W:MhQ1X[RYMhK2JL~•Z	J{MgOS\r^

XNW:Z�K2JEK ��•�O0R �'J�XqU	R K2JNM W:O)OSU	J�K0WEz8J5OSorz8J-K4O0J � WEMhQ i?��O0R �hJ�XqU	RkK4JNM�WEOCOSorz8J K2O0J������5i orMhX[J

�hRfO0U ��•�WEO��;W:M�Qci?� W:O*�#0�™AX Rfz%�	\]JNO0JLQ)K2ZhX{X[JEK0K/_€Z	\r\]^k˜NO0UaJARfZaO��	Z	O`pfWE\rZ	JsR:_

�

� ��% 5 � � o K ™ 3i0

W:O � 0 ™��mW/lAU	JdZ	M	o]OA\ W �hJN\wKsW:HSJ-QgowKT�	\wWN^kJEQ�QgoM, J{H0JNMPO0\]^C_€H0RYz OSU	RkK4J)orM V‹or‚YZ	H0J Y �]™}_€RfHdX Rfz%�hWYX[O0MaJEK0K

W:MhQ�QgR1M	RYOno]MhQgowX{W:O0J WTQgoM, JNH0JNM�X[J)orM•OSU	J-M	JNO

�

RYH�� � X

�	H0J{pgo]RfZhKJ�hW:HeW:‚YHqW��aUt˜‹JNuaX[J �aO#O0UhWEO5WEO�� 0�™k˜tK4JNMhK4orM	‚8OSUhW:O

�

��•#˜ i?� ��UhWfK-X[RYz%�	\]JNO0JEQ ˜gO0UaJ1M	JNO�g

�

RYH���WEZ	O0RYz•W:OSowXNWE\r\]^ƒWYX[O0o]pYW:O0JLK OSU	J � i�Z	M	orO �1v#O���0 8 % O0UaJ�W:‚fJ{MgO-UhWYKCz8REpkJEQ•K2RYZ	O0U=˜IW:M�Q OSU	J

� �

��•#˜gi'� �C˜ � i � �'J{UhWNpgo]RfH”UhWfK”X[RYz%�	\]JNO0JEQ ˜fK4R5O0UaJ#RfZ	OE�	Z	OApYWE\rZ	Jd‚fJNMaJNHqWEO0JEQ �g^ �hRfO0U�O0U	J�� i

W:MhQ•O0U	J

� �

��•#˜'i?� �-˜ � i ��Z	M	orOeKAowK)™ 3i0 �

�

.

�

.

�

��� 0$�,�5"-���

lAU	J)X RfM	M	JLX[O0o]RfM

�

J{or‚fUPOqK”WEH0JBWfQ�.4ZhK4O0JEQ

�

orOSUTOSU	JdQgJN\]OqW)H0Za\rJ

�

™Y™2H��hWEz%�	\]oyxhJEQ �g^1OSU	JdH0JNo]Mg_€RfHeX[J g

z8JNMPOsK2or‚YMhW:\

�

���

�

�

W+�UX

��� �

� , �!W+� 0 ,
�

X ��/
�

�

W��LX W 	
�

W+�LX )E '	

�

W��LX�X W Y �]™�X

�

�

�

W+�UX �

�

�

�

W���)�™&X 0

���

�

�

W��LX 3 W Y �J8 X

lAU	J

�

J{or‚fUPO`XjUhWEM	‚fJ W:O”O0o]z8J��;R:_ O0UaJ#X[RYM	M	JEX[OSorRYM5_€H0Rfz�Z	M	o]O �-O0R)ZaM	orO�	howK‹JL~•ZhWE\gOSR)O0UaJJ�	H0RPQgZ�X[OIR:_

O0U	Jd\rJLW:H0MaorM	‚-HqWEO0J ,'˜kOSU	JnHSJ

�

WEHqQ g€\rJ{pkJN\ �!W+��0 ,

�

X

�

U	JNM�Z	M	o]O�	�b K �hJNUhWNpPorRfHsX[RYz%�	\]JNO0JEK ˜fO0UaJ)X[ZaH0H0J{MgO

RfZ	OE�	Z	O3R:_#ZaM	orO��h˜IWEMhQ O0UaJ8QgoM, JNH0JNM�X[J �hJNO

�

JNJNM�OSU	J�WfX[OSorpYW:OSorRfM R:_dZaM	orO
	dW:MhQ o]OqK)OqWEH0‚YJNO 	

�

W��LX �

lAU	JdpfWE\rZ	J ,

�

H0J �	HSJEK2J{MgOeK‹O0U	JdMPZ	z �hJNH`R:_;O0o]z8J#K4O0J ��K orO`OqW��kJLK Z	M	o]O�	�b K �hJNUhWNpPorRfH”OSR1X[RYz%�	\rJ{O0J

�

V	RYH

�	H0o]z8orOSorpYJ)K4JNMhK2J W:MhQ�WYX[O0o]RfM�Z	M	orOeK[˜hO0U	o K}pYWE\rZ	J3owK-™ �'_€RYHnU	o]JNHqWEHqXqU	owX{W:\tZ	M	o]OqK ˜'o]O#owK#O0U	J K2Z	z R:_sOSU	J

,8pfWE\rZ	JLK}RE_”O0U	J-Z	MaorO b KAO

�

R�XjU	o]\wQgHSJNM �`mnM	orO�	Eb KAOqWEH0‚YJNOnpYWE\rZ	Jk˜�	

�

W+�LXq˜	owK#K4orz%�a\r^�O0U	J-Z	M	o]O b KARfZ	OE�	Z	O

W:O#o]OqK#W:MPO0o X[oC��W:O0JLQ OSorz8JdR:_ X[RYz%�	\rJ{O0orRYMt˜ko � J �r˜ 	

�

W��LX�� ��/
�

�

W�� 0 ,

�

X �

lAU	owK#H0Z	\]J3K2OqWEO0JEK#O0U�W:Odoy_ K2Rfz�JCZaM	orO�	”owK#XqU	RkK4JNM�WN_€O0JNHdWEM	RfOSU	JNH)Z	MaorO���b K �hJNUhWNpgo]RfHdX[RYz%�	\]JNO0JEK ˜

O0U	J{M OSU	J8K4^	K4O0JNz K4U	RfZa\wQ

�

W:orO3O0R K2JNJ�oy_+	�b K �hJNUhWNpPorRfH3X[RYz%�	\]JNO0JEK���’ _ orO3QgRkJEK-M	RfO X[Rfz��	\rJNOSJ%W€RfH



Y �]™�� fAJNU�WLpPorRYH#Žno]JNHqWEHqXqU	orJLK ›kš

SL

SD

SH

t-1

SC

MN

ME

MW

MS

t t+1

<ME,SC>

 Next
Choice

 Next
Choice

 Next
Choice

<<ME,SC>,MS>

t+2
Just 
Completed

Just 
Completed

Just 
Completed

Just 
Completed

 Next
Choice

SL

SD

SH

SC

MN

ME

MW

MS

<ME,SC>

<<ME,SC>,MS>

V‹or‚YZ	H0JmY �ik

�

lAU	J �hJNUhWNpgo]RfHIUaorJNHeW:HqXqUP^CMaJNO

�

RfHE�5RE_;V‹o]‚fZ	HSJmY �98

�

o]O0U�W:M�WfQaQgorOSorRfM�W:\hU	or‚YU?g€\rJNpkJN\kZaM	orO{˜

� �

��•#˜Ii?� �-˜ � i � ��lAU	J8MaJ

�

Z	M	o]O5owK3XjUaRkK2J{M�W:O3O0orz�J�K2O0J�� � )�™�W:MhQ orz�z8JNQPowW:OSJN\r^ XNW:ZhK4JEK

�

��•}˜ti?� ��OSR �hJ8XqU	R K2JNM W€O0UPZhK)XNWEZhK2o]M	‚���•�WE\wK2R•OSR �hJ8XqU	RkK4JNM W:OBO0orz�J1K2OSJ ���.)�™f˜ _€Rf\]\rR

�

JEQ

�g^�i?� W:O-O0o]z8J3K2OSJ ���LX �d+�U	JNM

�

��•#˜yi?� ��X[RYz%�	\]JNO0JEKdW:OBO0orz�J5K4O0J ����0™f˜ O0U	o K)W:Z	OSRfz•WEO0o XNW:\]\r^

WfX[OSorpYW:OSJEK � i �'fARfO0U � i�W:MhQ•O0U	JNHSJ[_€RfHSJ

� �

��•}˜ i'� �C˜ � i ��X[RYz%�	\rJ{O0JBW:O#O0o]z8JBK2O0J�� � 0E8 �

oy_BZ	M	o]O�	)UhWYQ�M	RfO �hJNJNM�XqU	R K2JNM4Xe˜AO0UaJNM�OSU	J

�

JNo]‚fUPOc_€HSRfz � OSR 	)owK�QgJEX[HSJEWfK4JEQ �P^�W:M W:z8RYZ	MPO

�	H0R"�hRfH0OSorRYMhW:\ O0R-O0U	JBX[Z	HSH0JNMPOIHSJ

�

WEHqQ�W:MhQTZaM	orO�	Eb KIorM?�aZ	O � W/lAU	JBK2^aK2OSJNz�\rJEWEH0MhK;M	RfOsO0R-JNuZ�'JLX[O�	;WfK

zTZ�XjU1_€Rf\]\rR

�

orM	‚
���hW:MhQƒOSU	J-z8RfHSJ)U	o]‚fU	\]^‰ZaM	orO�	

�

WYKnJNuZ�hJEX[O0JLQ # o � J �]˜gOSU	J-‚fH0JLW:O0J{Hno]OqKAorM'�	Z	OJ#

O0U	Jd‚fHSJEW:OSJNHAOSU	JdH0JEK4Z	\rOSorM	‚3XqUhW:M	‚YJ � X`fAZaO o _tZ	MaorO 	Eb K �hJNUhWNpgo]RfH �OF�5�D-X Rfz%�	\]JNO0J ˜:OSU	JNM8OSU	J

�

JNor‚YUgO”o K

orMhX H0JEWYK2JEQ �P^•W:M W:z8RYZ	MgO �	H0R"�hRfH0OSorRYMhW:\IOSRTOSU	J-H0J

�

W:HeQ‰H0JLX[JNorpkJLQTWEMhQ‰OSU	J3W:z8RYZ	MgO �P^

�

U	o XjU•OSU	J

orM?�aZ	O)O0R 	 _ W:\r\ KnK4U	RfHSO-R:_#o]OqK#OqWEH0‚fJ{ON˜”™�� 0 ��W/lAU	J�K4^	K4O0JNz \rJLW:H0M�KnO0R•orM�X[H0JEWYK2J3orOqKdJNu �hJEX OqW:OSorRYM�R:_ 	

_€Rf\]\rR

�

orM	‚ ���aW:MhQ•O0U	J3K2z W:\r\]JNHAOSU	J-JNuZ�'JLX[OqWEO0orRYMt˜gOSU	J-‚fHSJEW:OSJNH#O0U	J

�

JNor‚YUgOdXqUhW:Ma‚fJ �MX

�

.

�

.

�

� � ���10�� ��2#� (	*�( "#�!��04�����

"

��(��1' %��,. � %,"#(��

V‹or‚YZ	H0J�Y � ›*�aH0JEK4JNMgOeK•W:M�JNu	WEz%�	\]JƒR:_ U	R

�

O0U	J K2^aK2OSJNz X RfZ	\ Q �hJ ZhK2JEQ � lAU	J JNuaW:z%�	\]Jƒo K

orMPO0JNMPO0o]RfMhWE\r\]^ z•WfQPJ K2orz��	\rJ•_€RfH�X[\wWEH0o]O2^ ��lAU	J W:‚YJNMPO �hJN‚YorMhK•WEO �hR K2orOSorRYM�™�orM�O0UaJ z•W&(NJ ��’/O

�

or\]\CHSJEX[JNo]pkJ W�H0J

�

W:HeQ o _�orO�z8REpkJEKTO0R�OSU	J�WYK2O0J{H0owKT��orM �'R K2o]O0orRYMRY �…V	HSRfz �'R K2o]O0orRYMRhg˜ ��•

K2U	RYZ	\wQ �hJEX[RYz8J�U	or‚YU	\r^ WYX[O0o]pfWEO0JEQ �hJEXNWEZhK2J�O0U	J•WE‚fJNMPO

�

or\]\”H0JEX[J{orpkJ�WƒH0J

�

W:HeQ oy_dorO-z8REpkJEK)JEWYK2O �

fAZ	O�U	R

�

X{W:M�orO�O0J{\r\

�

U	JNM�o]OTo Kco]M*�hRkK4orOSorRfM h � ’/O•XNWEM�OSJN\r\dorO�owK1orM �'R K2o]O0orRYM h oy_ orO•K4JNMhK2JLK

\ro]‚fUPO �•lAU	JNH0J _€RfH0J ˜AK4orMhX[J•OSU	J�K2JE~kZ	JNMhX J i _ � ��•�owK1W:\

�

WN^aK _€RY\r\rR

�

JEQ �g^ HSJ

�

WEHqQ ˜”O0UaJ�X[RYM	M	JEX-g

O0o]RfM�_€H0Rfz i _�O0R ��•

�

or\]\ �hJEX[RYz8J K2OSH0RfMa‚	˜-W:M�Q�W M	J

�

Z	M	o]O

�

or\r\��'J�_€RfHSz8JEQ ˜

�

iZ_I˜ ��• �-˜

O0R JNMhXNW&�hK2Za\wW:OSJƒOSU	owK �hJNUhWNpgo]RfH ��v)K1Z	M	orOeKTWEH0J�ZhK2JEQ�orM�O0UaJ�K0WEz8J�K2JE~kZ	JNM�X[J�W:‚kWEorM�WEMhQ�WE‚kW:o]Mt˜

O0U	J X[RfM	MaJEX[O0o]RfMhK �hJNO

�

JNJNM O0U	JNz ‚fJ{O1K2OSH0RYM	‚fJNH{˜AWEMhQ RfOSU	JNH5MaJ

�

ZaM	orOeK

�

or\]\ �'J�X[HSJEW:OSJEQ K4ZhXjU&WfK

�

i?�d˜

�

��‘3˜���‘ � � W€ZhK2J _€Z	\	orM��hRkK4orO0o]RfM^kOXq˜

�

iPŽ5˜

�

�V+�˜ �V+ � � W Z�K2J[_€Z	\aorM��'R K2o]O0orRYM;H Xe˜PW:MhQ

� ���

��•#˜ ��• �C˜

�

i?�d˜

�

��‘5˜ ��‘ � � �-˜

�

iZ_I˜ ��• � � W ZhK4J[_€Z	\Ao]M[�hRkK4orO0o]RfM�™�Xe˜‹_€RfH3JNu	WEz%�	\]J �



h�0 �”UhW��	OSJNH Y ��lAU	J3vnZaO0Rfz W:O0o X �”RfM�K2O0HSZhX[OSorRfM�R:_sikJNMhK4RfHSorz8RYO0RfHdŽdorJNHeW:HqXqU	o]JEK

1 2 3

4

5 6

7

9

10

8

light

coldstart hot

dark

*

V‹or‚YZ	H0JnY � ›

�

vdM�JNMgpPorHSRfM	z�JNMgO”_€RfH3W:M WE‚fJNMPO �3lAU	J�WE‚fJNMPO

�

RfZa\wQ�K2OeW:HSO)orM �hRkK4orOSorRfM•™1WEMhQ

�

RfZ	\ Q

H0JEX JNorpkJdW-H0J

�

W:HqQ�orM%�hRkK4orOSorRfM Y �A–nOSU	JNHs\wW �hJN\ KAK4U	R

� �

UhWEOdK2JNM�K0W:OSorRYMhKAO0U	J W:‚fJ{MgO

�

RfZa\wQ%�hJNHqX[J{orpkJ

orM�QgoM, J{H0JNMPO �hWEH0OeK}RE_IOSU	J-z•W�(NJ �

lAU	JƒZaM	orOeKTX[\]JEW:HS\r^ H0JEK4JNz �	\rJ�z•WfX H0R�g€R��hJNHeW:OSRfHqK ˜#O0U	RYZ	‚fU�OSU	JN^ UhWNpkJ•M	R J{u �	\]owX[o]O-‚fRkWE\wK8WEMhQ�W:HSJ

QgJEK4or‚fMaJEQ8O0R �hJ5ZhK4JEQ8orM•H0J{orMg_€RYHqX[JNz�JNMgO`JNMgpPorHSRfM	z�JNMgOeK��

�

.

�

. � � �$"-��* (	��� � � �4�	%��3�!04�,�5"-�1� � " % � ( "#�!��0$��� � "#� '

lAU	J”\rJEWEH0M	o]M	‚d•”~•ZhWEO0o]RfMhKcY �r™”W:M�Q!Y �J8#QgRdM	RfOtOeW��kJ”WYQgpYW:MPOqW:‚YJARE_hO0U	J`U	orJNHeW:HeXjU	o XNW:\YMhW:OSZ	H0J”RE_	OSU	J

K2^aK2OSJNz�_€RfHJ�	ZaH��hRkK4JEKAR:_;HSJNorMg_€RYHqX[J{z8JNMPO‹\]JEW:HSM	orM	‚ �Iv�z�RPQgoyx X{W:O0o]RfMt˜kU	R

�

JNpkJNHN˜ko K K4O0HeW:or‚YUgO4_€RfH

�

W:HeQ

�

K2o]z%�	\r^-HSJ

�

WEHqQTOSU	Jn\ WfK4O#K2J{pkJNHqWE\�>L3'FO:=>-5�D)z•WYQgJk˜PW:M�QTJNpkJNM�O0U	RYZ	‚fU�O0U	J �hJNU�WLpPorRYHqK”H0J �	HSJEK2J{MgOSJEQ �g^

O0U	JLK2JBXjU	RYowX[JLK‹z•WN^1KT�hW:M�WC\ W:HS‚fJm�'J{H0orRPQ�R:_;O0o]z8Jk˜EH0JNo]Mg_€RfHeX[JNz8J{MgO;owK”KI�aH0JEWYQ8K2z8RkRYO0U	\]^�WfX[HSRkKSK O0U�W:O

O0o]z8J g KI�hWEM �;lAU	owKAo KAWfXqU	o]JNpkJEQ �P^TRYM	\r^1Z?� Q	WEO0o]M	‚TOSU	J

�

JNo]‚fUPOqK

�

UaJNM•XqU	Rfo X[JEK”W:HSJ)z•WfQPJk˜PW:MhQ8O0UaJNM

K2\]or‚fUPO0\]^Tz�RPQgoy_€^PorM	‚ •”~•ZhWEO0o]RfMhKmY �]™-W:MhQ Y �981O0R �hJ

�

�-�

�

�

W+�LX

� � �

� ��/ �

�

W+�UX W 	
�

W��LX )E '	

�

W��LX�X 0

� �-�

�

�

W��*)�™�X

�

�

�

W+�LX �

�

�

�

W��*)�™�X 0 , �!W+� 0�,
�

X

���

�

�

W��LX'%

�

U	JNHSJV0

�

�

�

™•owK1W�QgJEX{WL^ �hW:HeW:z8JNOSJNH5OSUhW:O�Qgo K0X[RYZ	MgOeK!�	H0J{pgo]RfZhK

�

JNor‚YUgO�XqUhW:Ma‚fJEK5o]M&_ WNpkRYH

R:_dz8RYH0J1HSJEX[JNMPO-RfM	JEK��ƒ•”WYXjU

���

�

�

owK)OSU	JNH0J _€RfH0J�W:M�JN\]or‚Yo �	o]\rorO4^8OSHqWYX[J

�

HP˜�h�0��”R:_

�

JNor‚YUgO XjUhWEM	‚fJLK

O0UhWEOsQgJEXNWN^aK J{u �hRfMaJNMgOSowWE\r\r^ �‹lAUaJ)O0HeWfX[JBX[RfM�K2OqWEMgOS\r^�WYXNX[H0ZaJEK

�

JNo]‚fUPO”XjU�W:M	‚YJEK REpkJNHIOSorz8J # �	o WfK4JEQ

O0R

�

WEHqQ	K)OSU	JTz�RkK2O-HSJEX[JNMPO)RfMaJEK
# �aZ	O-O0U	J�XjU�W:M	‚YJEK-W:H0J�RfM	\]^ W��?�	\]orJEQƒOSRƒOSU	J

�

JNor‚YUgOeK

�

U	JNM W

H0JNo]Mg_€RfHeX[JNz8J{MgO”owK#H0JLX[JNorpkJLQ �#m)K4orM	‚�W:M�JN\]or‚Yo �	o]\rorO4^1OSHqWfX JC_€RfHBH0JNo]Mg_€RfHeX[JNz8JNMPO”\rJEWEH0M	o]M	‚	˜hU	R

�

J{pkJNHN˜	o K

W

�

JEW��1z8J{O0U	RPQ ˜PWEMhQc_€RfH K2JE~kZ	JNM�X[JEK‹RE_;z•W:MP^1XqU	Rfo X[JEK”X[RYz%�hW:HSJEK��hRkRfH0\]^TOSR5OSU	JnOSJNz%�hRfHeW:\ag/X[HSJEQgo]O�g

WfKSK2or‚YM	z8JNMPOAz�JNO0U	RPQaK#QgJEK0X H0o �hJEQ�orM �”UhW��aO0JNH h �

�

.

�

.

�

� � "

�

�!���$�	%•� � �5��(	0 ��� "#' � � �! 5�! 

lAU	JNH0J W:H0JG�	HSR��	\]JNz•K

�

orO0U�O0U	J �hJNUhWNpPorRfHEg UaorJNHeW:HqXqUP^�W��?�	HSRkWYXjU �sV‹o]HqK2O W:MhQ•z8RkK4OAo]z%�hRfH0OeW:MPO0\]^k˜

O0U	J �hJNU�WLpPorRYHqKIJNo]O0U	JNH`JNugJLX[Z	O0J#RYH”O0U	JN^�QPRCMaRfON˜PWEMhQ8WfKsW)H0JEK4Z	\rO{˜kW:\]\'ZaM	orOeK WEOsW:\r\a\rJNpkJN\ K‹WEH0J �	orM�W:H0^ �

lAU	owK;owKIW)QPowK0X RfMPO0orMPZ	o]O2^BO0UhWEO��	H0RYU	o �aorOqK;‚fHqWYQgorJ{MgO”QPJEK0X[J{MgO`W:MhQ!�kJ{J �hKtO0U	JdQgJ{\rOqWdH0Z	\]J _€H0RYz

�

RfH��PorMa‚

J-, JEX[OSorpkJN\]^ �c_ JEWEH0M	o]M	‚TOSJNMhQ	KAOSR �hJ3XqUhW:RYO0owX �

ikJEX[RYMhQ ˜IorO�b KG�'R K0K4o �	\]JT_€RfH1z�Z	\rOSoC�	\]J �hJNUhWNpPorRYHqK5O0R X Rfz%�	\]JNO0J�K4orz�Z	\rOeW:M	J{RfZhK4\r^k˜;WfK5z�JNMgOSorRYM	JEQ

W �hREpkJk˜ �aZ	O#orO#o KAM	RfOJ�hRkKSK2o �	\rJ)_€RfH#OSU	JNz OSR �-5 NO:=<ƒK4orz�Z	\rOeW:M	JNRYZhK2\]^ �;V	RfHdJNu	WEz%�	\]Jk˜foy_;z W:MP^8K4JNMhK0W&g

O0o]RfMhK#WEH0J)o]z%�	orMa‚forMa‚CRYM•O0U	J3K2^aK2OSJNz W:O#O0UaJ-K0WEz8J)O0o]z8Jk˜fOSU	J-K4JE~•ZaJNMhX[J)o]M

�

U	o XjU8OSU	JN^�W:HSJ5K4JNMhK4JEQ



Y �J8 ��ltJNz%�hRfHeW:\=l HeW:MhK4orO0o]RfM ŽnorJNHeW:HeXjU	o]JEK hg™

1

2

3 4 5

6

7 8 9

10

11

12

13

start

hot light

cold light

dark

*

V‹or‚YZ	H0J�Y � h

�

’/M RfHeQgJNH-O0R QPJEX[owQPJ

�

U	JNO0UaJNH5OSRƒz8REpkJ1M	RYH0O0U RfH�K2RYZ	O0U orM[�hRkK4orOSorRfM�K!h�W:M�Q šg˜IOSU	J

W:‚YJNMgO#z�ZhK4OAH0J{z8JNz �hJNH

�

U	JNOSU	JNH#orO K2JNM�K2JEQ•U	JEW:O#RYH)X Rf\wQ8o]M‰OSU	JG�	H0J{pgo]RfZhKAOSorz8JBK2OSJ � �

owK1orHSH0JN\]JNpYW:MPO �•’ M•O0U	JLK2J�X{WfK2JLKcz•WEMg^ Z	M	orOeKTX RfZ	\ Q �hJ‰_€RYH0z8JEQ OSUhW:O�W:HSJ‰_€Z	MhX O0orRYMhW:\]\r^�owQPJNMgOSowXNWE\

W ‚YH0RfZ'�	orM	‚3O0RY‚fJNOSU	JNH”O0U	JBK0WEz8JdK2J{MhK0WEO0orRYMhKUXe˜ �	ZaOAK4O0HSZhX[O0ZaHqW:\]\r^ Qgo , JNHSJNMgO9W ‚fHSRfZ?�aorM	‚3O0U	JNz�OSRf‚YJNO0U	J{H

orM3QgoM, J{H0JNMPOtRfHeQgJNHqKLX �`’ O;K4U	RfZa\wQ �hJ �'R K0K4o �	\]Jk˜:OSU	JNHSJ[_€RfHSJk˜[_€RfH;O0U	J{z�W:\]\kO0R �'J K2JNM�K2JEQ-K2o]zTZa\rOqWEM	JNRYZhK2\]^ �

lAU	orHeQ‰WEMhQTxhMhWE\r\r^ ˜gO0UaJNH0J)z WL^ �hJ-z•WEMg^

�

WL^aKAR:_ WfXqU	o]JNpgo]M	‚-O0U	J3KSW:z8JdJNMhQ �”v �hJNUhWNpPorRYHAO0U�W:O

OqW&�kJEK OSU	J-W:‚YJNMPOA_€H0Rfz U	RYz8JnOSR

�

RYH�� ˜•_€RfH#J{u	WEz%�	\rJ ˜fz•WN^1z8JNJNO X[RfMPO0o]M	‚fJNM�X[orJEK”WE\rRfMa‚1O0U	J

�

WN^ �`v

O0HeW�N X}\]or‚fUPOIz•WN^ �'JdH0JLQ

�

U	JNM�WC‚YH0JNJNM�\ro]‚fUPO

�

WYK JNuZ�hJEX[OSJEQ �‹•”JNO`O0U	JNHSJno KIM	R

�

WL^1OSR5JNM�X[RPQgJdO0U	o K

X[RfMPO0o]M	‚fJ{MhX[^

�

orO0UaorM�WTK4orM	‚Y\rJ-Z	M	o]OdK2ZhXqUƒOSUhW:OdRfMaJ5WYX[O0o]RfM�owKAOqW&�kJNM

�

U	JNM�O0U	J-\ro]‚fUPO#owKA‚YH0JNJNM=˜hW:MhQ

W:M	RYO0U	J{H#owKAOqW&�kJNM

�

U	JNM•O0UaJC\]or‚YUgOsowKAH0JLQ ˜ �hRfOSUƒJNM�QgorM	‚

�

o]O0U•O0UaJ5WE‚fJNMPOdW:HSH0o]pgo]M	‚�W:O

�

RfH�� �”’ _IO

�

R

�hJNUhWNpgo]RfHeKAX[RYZ	\wQ �hJ3XjU	R K2JNM W:O#O0UaJ)RfZ	OeK2JNO{˜hW:MhQ8o]M8RfM	J-RE_IOSU	JEK2J W5‚fH0J{JNM•\ror‚YUgOsowK”JNu �hJEX O0JEQ

�

Uaor\rJ

orM•O0UaJ5RfOSU	JNHBWTH0JLQ \]or‚YUgO#o K}JNuZ�hJEX[OSJEQ ˜	O0UaJNMƒOSU	J1K4^	K4O0JNz

�

RfZ	\ Q‰z8J{H0JN\]^ �'J3orM	J N•X[o]JNMPON˜gHSJE~kZ	orHSorM	‚

JNM	RYH0z8RYZhK5MgZaz �hJNHeK5R:_-Z	MaorOqK1O0R JNMhX RPQgJƒJNpkJ{H0^[�hRkKSK2o �	\rJ X[Rfz �	orM�W:O0o]RfM�R:_CX[RfMPO0o]M	‚fJNM�X[orJEK��*fAZaO

�

U	JNM RYM	\r^ RfM	J•K4JE~kZ	JNMhX[J�R:_��'J{UhWNpgo]RfHqK3XNW:M �hJ�XjUaRkK2J{M�W:O�WƒOSorz8Jk˜tJNM�X[RPQgorMa‚ X[RfMPO0o]M	‚fJNM�X[orJEK)o K

M	RfOJ.4ZhK4O5o]M	J"N X[orJNMPO �horO�b Kno]z%�hRkKSK2o �a\rJ ��v�K2RY\rZ	OSorRYM OSRƒO0UaJEK2J��	H0R �	\rJ{z•K}o K-QgJEK0X H0o �hJEQ�orM�OSU	J�M	JNuPO

K2JEX O0orRYM �

�

.

�

� � � ��(	��0	2����0	�1'�" %,"#(+� ( "#�!��04�����5"#�!'

v�K2JEX RfMhQ8z8JNOSU	RPQc_€RYH#RfH0‚ W:M	oa(NorMa‚ �'J{UhWNpgo]RfHqKAUaorJNHeW:HqXqU	o XNW:\]\r^1K4Rf\]pkJEK OSU	Jd�	HSR��	\]JNz•KAWYK0K4RPX[owWEO0JEQ

�

orOSU‰OSU	J)xhHqK4ON˜ �	ZaOno KA\rJEKSKAorMPO0Z	o]O0orpkJ �‹’/O#o K#W D 	 @�5;8 ��: D&5�� M	J{Z	HqWE\Cg€M	JNO

�

RYH��•WE\r‚fRYH0o]O0U	z OSUhW:OBXNWEM �hJ

ZhK2JLQ JEWfK4or\]^�orM HSJNorMg_€RYHqX[J{z8JNMPO)JNMPpgo]H0RfMaz8JNMPOqK �g^ X[Rfz �	o]M	orM	‚�orO

�

o]O0U�WƒHSJNorMP_€RfHqX JNz8JNMPOn\]JEW:HSM	orMa‚

z8JNOSU	RPQ1K2ZhXqU�WfK �mg \]JEW:HSM	orM	‚�W WfK

�

or\]\ �hJ)QgJLK0X[HSo �hJEQ5orM8i JEX[O0o]RfM;? � k X �`’/MTOSU	JV1�5��
@'FO8"
�B�1'8"
O< D�: � :=FO<

�G: 5U8"
O8�>L3': 5�D�M	JNO

�

RYH�� ˜ RYM	\r^ O0UaJS�	HSorz8o]O0o]pkJ5Z	M	o]OqK)JNuZ�	\ro X[orOS\r^•H0J��	H0JEK4JNMPO �hJNU�WLpPorRYHqK��ƒlAU	J�U	or‚YU	JNH�g

\rJNpkJ{\IZ	M	o]OqK)H0J �aH0JEK4JNMgO�� 8"
O< D�: � :=FO< D�� 8L5;<�N �=3OD �hJNO

�

JNJ{M \]R

�

JNH�g€\rJ{pkJN\‹ZaM	orOeK���’ M�K2O0JLWfQ RE_-X[RYz �aorM	o]M	‚

O0RY‚fJNOSU	JNH �hJNU�WLpPorRYHqK”WfK

�

WfKsQgRfM	JBorM�O0U	Jd\wWYK2O#K4JEX[OSorRfM=˜•OSU	JEK4J)Z	M	o]OqKIH0J �aH0JEK4JNMgO”OSU	J � 5 N 8U5L5�� F �/3':=>U3

FO< 5 �-5�3�
 � :=FO8
DL3'F 	OB �
H�F�BCBMF � 
O<'F � 3�5;8#WEOdW:MP^%�hW:HSO0o X[Z	\wWEH#O0o]z8J �;v�U	or‚YU	JNH�g€\rJ{pkJN\hZ	M	orO QgRkJEK#O0U	o K �g^

Qg^PMhW:z8o XNW:\]\r^3z8RPQgoy_€^PorMa‚5O0UaJ5X RfM	M	JLX[O0o]RfM

�

JNo]‚fUPOA_€H0RYz RfM	J-\]R

�

JNH�g€\rJ{pkJN\hZ	M	orO#OSR�W:M	RYO0U	J{H �

V‹or‚YZ	H0JmY �ihd�	H0REpPowQgJLK‹WEMTJNuaW:z��	\rJsR:_ U	R

�

K4ZhXjU1ZaM	orOeK X RfZ	\ Q �'JdZhK4JEQ �I’/M1RYM	J)X{WfK2JGW �hRkK2o]O0o]RfM�š X

O0U	J W:‚fJ{MgO K2U	RYZ	\wQ8‚fR�K4RfZ	OSU

�

U	JNM•orO K2JNMhK4JEK \]or‚YUgO{˜

�

Uaor\rJBorM•WEM	RfOSU	JNHdXNWYK2J�W �'R K2o]O0orRYM h Xq˜PorO K2U	RYZ	\wQ



h&8 �”UhW��	OSJNH Y ��lAU	J3vnZaO0Rfz W:O0o X �”RfM�K2O0HSZhX[OSorRfM�R:_sikJNMhK4RfHSorz8RYO0RfHdŽdorJNHeW:HqXqU	o]JEK

‚fR�M	RfHSO0U ��l R�QgJEX owQgJ

�

U	J{O0U	JNH-OSR‰z�R:pkJ3M	RfHSO0U RYH3K2RfZaO0U�WN_€O0JNH-O0UaJT\]or‚fUPON˜ O0U	J�W:‚YJNMgO-M	J{JEQ RYM	\r^

�gMaR

� �

U	JNOSU	JNH#o]OdK2JNMhK4JEQ8U	JEWEOnRYHdX[Rf\ Q o]M•O0U	JG�	HSJNpgo]RfZhKdK2OSJ � �”v�U	o]‚fU	JNHEg \]JNpkJN\hZ	M	o]ON˜

�

iZ_I˜ ��‘ �-˜

XNW:M �hJ �aZ	or\]O)O0R�K2OSH0JNMa‚fO0UaJNM O0UaJ�X[RfM	MaJEX[O0o]RfM�_€H0RYz…iZ_ OSR ��‘ � lAU	J�K2^aK2O0J{z XNW:M O0U	J{M \]JEW:HSM�O0R

WfX[OSorpYW:OSJ1O0U	o KnZ	M	o]O-WL_€OSJNH3K2JNM�K2orMa‚8U	JEWEON˜ �	Z	O

�

JLW��kJNM�orO-WN_€O0JNH-K4JNMhK4orM	‚�X[RY\wQ �%W v)Kno]M ikJEX[OSorRfM�Y �r™Y˜

O0U	J X[RfM	MaJEX[O0o]RfM

�

J{or‚fUPO _€HSRfz K4JNMhK4RfH0^�Z	M	orO���O0R�WYX[O0o]RfM•Z	M	o]O 	IorMhQPowXNWEO0JEK”O0U	J-\roa�kJN\ro]U	RkRPQTOSUhW:O#OSU	J

W:‚YJNMgO

�

o]\r\=XjU	RkR K2J WfX[OSorRfM 	IZ?�hRfM K4JNMhK4orM	‚�K4O0orz�Z	\]ZhK � �”mnM	\]oC�kJdorM�ikJEX O0orRYM Y �r™Y˜	U	R

�

JNpkJ{HN˜PK2JNM�K2RfHS^

Z	M	o]OqKCU�WLpkJ�M	R�orM?�	ZaO1X[RYM	M	JEX[OSorRYMhK[˜;M	RfH QgR WfX[OSorRYM Z	M	o]OqK)UhWNpkJ8RfZaO��	Z	O X[RfMaM	JEX[OSorRfM�K�� X vnM	RYO0U	J{H

Z	M	o]ON˜

�

iZ_I˜ � i �C˜aXNW:M �hJ �	Z	o]\rOAOSRTo]MhX[HSJEWfK4J)O0U	J

�

JNo]‚fUPO _€H0RYz iZ_ OSR � i�WL_€O0J{H#K2J{MhK2o]M	‚8X Rf\wQ�W:MhQ

O0R QgJEX[HSJEWfK4JTo]O

�

UaJNM�K2J{MhK2o]M	‚•U	JEW:O �ƒ‘dR

�

˜

�

U	JNM U	JEWEO5owK3K2JNM�K2JEQ�orM[�hR K2orOSorRYM ›	˜;O0U	J8OSHqWEMhK2o]O0orRYM

�	H0R �hW �aor\ro]O4^ _€HSRfz iZ_�O0R ��‘�owKno]MhX[H0JLWfK2JLQ

�

U	o]\rJ5OSU	J5OSHqWEMhK2o]O0orRYM �	H0R �hW �aor\ro]O4^ _€HSRfz iZ_ O0R � i•o K

QgJEX[HSJEWfK4JEQ �dlAU	J1HSJEK2Z	\]Ono K}OSUhW:OBoy_”OSU	J�W:‚YJNMgOBK2J{MhK2JEKd\ror‚YUgOdorM�O0U	J3M	JNuPOnOSorz8J3K4O0J �t˜horO

�

or\]\IWE\rz8R K2O

X[JNHSOqW:o]M	\r^�z8REpkJdM	RfHSO0U �”lAU	J3R��?�hR K2orOSJ5RPXNX Z	HqK

�

U	J{MƒO0UaJ5WE‚fJNMPOdK2J{MhK2JEK#X Rf\wQ8o]M �hR K2orOSorRYM H �

�

.

�

.

�

 �%��,. � %,.���� 0	�� �

"

��0�� "�� '

l HeW:MhK4orO0o]RfM�U	o]JNHqWEHqXqU	orJLKnWEH0J1orz��	\rJNz�J MgOSJEQ8WfKBW‰X RfMhK4O0H0Z�X[O0o]pkJk˜	U	or‚YU	JNHEg RYHqQgJNHBM	JNZ	HeW:\IM	J{O

�

RfHE� �

lAU	J3K2OSH0ZhX[OSZ	H0J-RE_”O0U	J-M	J{O

�

RfHE�•XNW:M��hJ5JNuZ�	H0JLK0K2JLQ‰WYK _€RY\r\]R

�

K��A•”WYXjU•Z	M	o]OGW

�

�

XsorM•OSU	J-M	JNO

�

RYH��8o K

JNorOSU	JNH

�

W�K2JNM�K2RfHS^ƒZ	MaorOGW

$

�



5�X-� W:M WYX[O0o]RfMƒZaM	orO`W

�

�



� X �'RYH)WTUaor‚fU'g \]JNpkJN\ ZaM	orO`W �

�

���

��

XsO0U�W:O

Qg^PMhW:z8o XNW:\]\r^-z8RPQgo xhJEK

�

���

˜gOSU	JBX[RfM	MaJEX[O0o]RfM1_€H0RYz K4JNMhK2RYH0^�Z	M	o]O �1O0R WfX[OSorRYMTZ	MaorO

�

� ��lAU	J-WfX O0orRYM

W:MhQƒUaor‚fU'g \]JNpkJN\tZ	M	o]OqK)X{W:M �hJ5HSJ[_€JNH0HSJEQ‰OSR•X[RY\r\rJLX[O0o]pkJN\r^�WYK MaRfM?g€orM?�aZ	O)Z	M	o]OqK!W

�

�

��

X �-lAU	J3M	JNuPO

K2JNpkJ{HqW:\=K2JEX O0orRYMhKAz•W&�kJnZhK4J5RE_IOSU	J)_€Rf\r\]R

�

orM	‚�QgJ xhM	orOSorRYMhK

�

5

��� �

� �

�

�

�

0

�

	

�

� $
	

�

��� �

� �

�

�

��� $

�

	

�

� $

0

� ��	

�

��� �

� �

�

�

��� $

0

� �

�

	

�

���	

�

��� �

� �

�

�

��� $

�

	

�

���	

�

�

W+�UX

��� �

� O0UaJCpYWE\rZ	J-R:_ O0U	J
	 OSU‰ZaM	orOdWEO#O0orz�J��

	 � W+�UX

��� �

� O0UaJCOeW:HS‚fJNOdpYW:\rZaJ _€RYH

�

�

W��LX&%

�

U	JNHSJ

� $

o KnO0U	J�MPZ	z �hJNHdR:_ K4JNMhK2RYH0^�Z	MaorOqK ˜

� �

owKdO0U	J1MPZ	z �'J{HnRE_dWfX O0orRYM ZaM	orOeK[˜;W:MhQ

���

owKnOSU	J

O0RYOqW:\sMgZaz �hJNH)RE_dZ	M	o]OqK��%+�UaJNM orO-o KCorz��'RYH0OeW:MPO)O0R�orMhQgo XNW:OSJTOSUhW:O W‰Z	MaorO5o K-WƒK2J{MhK2RYH0^ Z	M	orO{˜‹o]O

�

or\]\ �hJ�QgJNMaRfO0JLQ�WfK

$

�

�;K4orz8o]\wW:HS\r^k˜aWfX[OSorRYM�Z	M	orOeK

�

or\]\ �hJ�QgJNM	RYO0JEQ�WYK

�

�

˜ U	or‚YU?g \]JNpkJN\tZ	MaorOqK

�

or\r\ �hJ

QgJNM	RYO0JEQ•WYK �

�

˜aW:MhQ•M	RfM?g€orM'�	Z	OdZ	M	orOeK

�

or\]\ �hJ1QgJ{M	RfOSJEQ

�

U	JNM�W��?�aH0R��aH0owWEO0J WfK

�

�

�

lAU	J8WYX[O0o]pYW:O0o]RfM R:_dOSU	J1Z	M	o]OqK)owK)pkJNHS^ƒz�ZhXjU�\roa�kJ5O0U�W:O5RE_dW�K2orz��	\rJk˜ K2o]M	‚f\]J g€\wWN^kJNH�W€M	R•U	owQ	QPJNM

Z	M	o]OqKUX”MaJNO

�

RfHE�

�

orOSU�W5\rorMaJEW:HdWYX[O0o]pfWEO0o]RfM8_€Z	MhX[OSorRYMt˜

�

�

W��LX��

�

�

�

�

�

�

W��LX

$

�

W��LX 3 W Y�3 k X

lAU	J-WYX[O0o]pfWEO0o]RfM•R:_`O0U	J
	

"��

WYX[O0o]RfM•RfH#Uaor‚fUaJNH�g€\rJNpkJ{\'ZaM	orOsowKAK4orz%�a\r^1O0UaJ-K2Z	z R:_`O0U	J3K2J{MhK2RYH0^8o]M?�	Z	OeK

zTZa\rO0oa�	\ro JEQ �g^�OSU	JNo]HCHSJEKI�hJEX O0orpkJ

�

J{or‚fUPOqK ˜

�

�

�

�

˜IO0UhWEO5\rJLWfQ o]MgOSR

�

�

��lAU	J8ZhK4J8R:_BW•\ro]M	JEW:H3WYX[O0o]pfW&g

O0o]RfMƒ_€Z	MhX O0orRYM WEMhQ�O0U	J1\ WfXL�ƒR:_ U	owQaQgJNM�Z	M	o]OqK

�

RYZ	\wQƒMaRfH0z W:\r\]^�KI�hJN\r\`O0H0RYZ �	\]JVW K2JNJ8ikJLX[O0o]RfM�k �]™�X �

� � �"������!$�,�����6�9/<��O�2+! /.��#5� �+!$# 2�O9����/.�6�*���6��!���B?�����$P <�&�!('*!"FU�6'*!����
7����

���

73�1�+#��

���

�1'�! � # !(�5��� �(�1� 2�B��MB���!$#

�����1)�)�'*�6)�'*� �1��!MFU��'C�?�6�
�������6�3�1�;�"�6�546!I����!(�+�"!6P



Y �J8 ��ltJNz%�hRfHeW:\=l HeW:MhK4orO0o]RfM ŽnorJNHeW:HeXjU	o]JEK h�k

t-1

s1

s2

s3

sm

Senses Actions

am+1

am+2

am+3

an

s1

s2

s3

sm

Senses Actions

am+1

am+2

am+3

an

t

s1

s2

s3

sm

Senses Actions

am+1

am+2

am+3

an

t+1

V‹or‚YZ	H0J�Y � Y

�

v OSHqW:M�K2orOSorRYM U	orJ{HqW:HeXjUP^ �hJ[_€RfHSJ8U	o]‚fU?g€\rJNpkJ{\IZ	M	o]OqK5WEH0J8o]MgOSH0RPQgZ�X[JEQ ˜`K2U	R

�

M•W:O3O0U	HSJNJ

K2ZhX{X[JEK0K4orpkJ)OSorz8J K2O0J��hK W W:\]\‹OSU	H0JNJ3WEH0J5o QgJNMPO0o XNW:\ X ��+�U	JNMƒMaRTU	o]‚fU?g€\rJ{pkJN\tZ	M	o]OqK#JNugo K2O{˜	O0U	J-M	JNO

�

RfH��

_€Z	MhX[OSorRYMhKAO0U	J3KSW:z8J-WYKnW�K2o]z%�	\]J}_€JNJLQ g _€RYH

�

W:HqQ8M	J{Z	HqWE\tM	JNO

�

RYH��

�

o]O0U•M	R�U	owQ	QPJNM•Z	M	orOeK��

ŽnR

�

JNpkJ{HN˜kO0U	JLK2J1WEH0J3U	or‚YU	JNH�g€RfHeQgJNHdX[RYM	M	JEX O0orRYMhKdW:MhQ�W:H0J3O0U	J{H0J[_€RYH0J3XNW���W �	\]J5R:_ M	RfM?g€\ro]M	JEWEH)X[\ WfKSK2oCg

x XNWEO0orRYMhK��^W �ƒRfH0J

�

o]\r\ �hJ�K0WEowQ�RfM O0U	o K o]M ikJEX[OSorRYMhKdY � k•W:MhQ�? �ik �ih �MX lAU	J1U	or‚YU	JNHEg RYHqQgJNH

�

JNor‚YUgOeK

W:HSJ �aH0RPQgZhX JEQƒWYK _€RY\r\rR

�

K

�

�

�

�

�

W��LX��

�

�

�

�

0 �

�

�

W���)�™&X oy_ WcUaor‚fU'g \]JNpkJN\hZ	M	o]O �

�

�

_€RYH

�

JNor‚YUgO

�

�

�

JNuPowK2OeK

�

�

�

RfOSU	JNH

�

o K2J �

W Y�3 › X

’ _	M	R � Z	M	orO;JNuPowK4OqK�_€RYH‹OSU	JsX[RfMaM	JEX[OSorRfM)_€HSRfz 		O0R��h˜:OSU	JNM

�

�

�

o K ZhK2JEQ-WYK OSU	J

�

JNo]‚fUPO �;’ _	OSU	JNH0J”o KtK2ZhXqU

WTZ	M	o]ON˜ UaR

�

JNpkJNH{˜	orOqKm�	H0JNpPorRYZhK)WYX[O0o]pfWEO0o]RfM�pYW:\]Z	J1owKdWfQ	QPJEQ OSR

�

�

�

O0R•X Rfz%�	ZaO0J5OSU	J1U	o]‚fU	JNHEg RYHqQgJ{H

�

JNo]‚fUPO

�

�

�

�

���

V‹or‚YZ	H0J9Y �iYBQgowKT�	\wWN^aKIW:M1JNuaW:z��	\rJsK2^aK2OSJNz�W:OIOSU	H0J{JdQgo , JNHSJNMgOtOSorz8JsK4O0J �hK��IlAU	J{H0JdW:HSJ ��K2JNM�K2RfHS^

Z	M	o]OqK[˜

�

) � WfX[OSorRfM Z	M	o]OqK ˜‹WEMhQ�M	RƒU	o]‚fU?g€\rJ{pkJN\‹ZaM	orOeK��1’/M O0U	o K)XNWfK4JTOSU	J�M	JNO

�

RYH�� �hJNU�WLpkJLK)WfK-W

_€JNJEQ gw_€RfH

�

WEHqQTM	J{Z	HqWE\Cg€M	JNO

�

RYH��

�

orO0U•M	R1UaowQ	QgJ{M8Z	M	o]OqK��”’/M•V;or‚fZaH0JGY �O?-O0UaJNH0JdowK#W1K4orM	‚Y\rJdU	or‚YU?g \]JNpkJN\

Z	M	o]ON˜ � �

�

�

�

�

�

�

�

�1lAUaJ�WfX[OSorpYW:OSorRfM R:_sZ	MaorO �

�

�

�5W:O �.)�™1owK)WYQ	QgJEQ W:O)OSorz8J K2OSJ ���nOSR

�

�

�

�

�

�

# OSU	J

�

JNo]‚fUPO _€HSRfz Z	MaorO

$

�nOSR1Z	M	o]O

�

�

�

�GW/•”~•Z�W:O0o]RfM Y � ›ZX �”v)X O0orpYWEO0orRYM•pfWE\rZ	JLK _€RfH#O0UaJCMaRfM?g€orM?�aZ	OnZaM	orOeK

W

�

�

�

�

OSU	H0RYZ	‚fU

�

�

WEMhQ �

�

�

�

XsW:H0J-OSU	JNM�X[Rfz��	Z	O0JLQTZhK2o]M	‚�O0U	JEK4J

�

JNo]‚fUPOqK��”lAUaJCMaJ

�

WYX[O0o]pYW:O0o]RfM•R:_

�

�

�

� W+�UX”o KAO0U	J{MƒWYQ	QgJEQ8OSR

�

�

�

�

�

�

WEOnOSorz8JBK2OSJ �3� 0 ™��

� �K� �5!��"�����6���?P������H��1� ���
����!$# ��&+���C&?��D�&�!('>= ��'
#5!('E�"�6���?!$�"����������C!I'�!�/�B?���*��)���� �I�1����41!67��&�!I'�!$���C�*&�!�&���D�&�!(' =K�6'"#5!('

�"������!$�,�����6������F

���

B+�������6���?P �@�1'�!-��#�#5������46!�P ���1C!(4�!('$7?�����&0�@2?���E�1F /0����&�!(/<�1�*� �I�1���*B�2����*����B��*������75���N�I�1�<2+!��*!(!(�

�*&+�1�M��&�!(�*!

�

B+����� F O.�1��&?��D�&�!('>= ��'
#5!('��"�6�?��!$�"�*�����������0�*&�!@B���B+�����*!(����!�P
� F ����!-�*B�2����*����B��*!(�-��&?!-'���D6&5�>= &+���+#:��� #5!-��F

���

B+�������6���?P��MFU�6'��

��	

���

� �

B3�1����������P ��0 �����*B�/.����D-� B������ �

���

�

�

��	

! � ���*���
3E�1�3#���&?!(�.'*!()�� �6�"!I���

�

� 	

���

���

B+�������6�	��P��

�����&:��&�! '�!(�*B����$7��*&�!(�

�

�

0�

3

�

�

	�

	

0�

3 �

�

� 	

0�

3��

�

	����

	

�

0�
�� �/3��

�

�

	��

0�
�� ��3 

�

�

	

�

�

	

0�

3

�

��	

0�

3��

�

	��

�

	

0�

3

�

	

�

0�
�� ��3��

�

�

	��

0�
�� �/3 ��

�M�0� �"������!

�

B�!I�+�"!67��&�!I��!(46!I'0�?!( B��������<�1'*! �6#�# !$#;7�&���D�&�!('.��'
#5!I'��9�1'*!9�����*'���#5B+�,!$# �&�����!<���1E!(':�6'
# !('��<�1'�!

)�'*!(��!I'�46!�#;P



h:› �”UhW��	OSJNH Y ��lAU	J3vnZaO0Rfz W:O0o X �”RfM�K2O0HSZhX[OSorRfM�R:_sikJNMhK4RfHSorz8RYO0RfHdŽdorJNHeW:HqXqU	o]JEK

�

.

�

.

�

� � ���10�� ��2#�

‘nR

�

\]JNO�ZhKTH0J{O0Z	HSM�O0R�V‹o]‚fZ	HSJ�Y � h ��v)K8QPJEK0X[HSo �hJEQ�JEWEH0\]orJNH{˜AorM �'R K2o]O0orRYM h W:MhQ �hRkK2o]O0o]RfM�š

O0U	J K0WEz8J3K2JNMhK4J1owKdWfX[OSorpkJk˜ i _I˜ �	Z	OdR��?�hR K2orOSJ8WYX[O0o]RfMhKdW:HSJ1H0JE~kZ	o]H0JEQ �dlAU	o K7�aH0R��a\rJNz owKdK2RY\rpkJEQ �g^

X[H0JLW:O0o]M	‚)O

�

RBU	or‚YU?g \]JNpkJN\kZ	MaorOqK �

�

����� ���

W:MhQ �K�

�

�	�
� ���

� W lAU	J#MhW:z�JEK i'�d˜giZ_I˜giP•3˜giPŽ5˜ ��‘3˜���•#˜ �V+�˜

W:MhQ � i3W:HSJ#z8M	JNz�RfM	o X‹JE~kZ	orpYW:\]JNMPOqK _€RfH”Z	M	o]OqKA™ �k›d# O0UaJdK2JNMhK4RfHS^1Z	M	orOeK/# WEMhQcZaM	orOeK�h�� H # OSU	J

WfX[OSorRYM�Z	M	orOeK
# H0JEKT�hJEX[O0o]pkJN\r^ � X•lAUaJ1H0JEK4Z	\rOSorM	‚8MaJNO

�

RfHE�ƒo K)K2U	R

�

M orM V‹o]‚fZ	HSJ�Y �JH �1v#O)O0o]z8J3K2OSJ �

� ) ™nO0UaJ)WE‚fJNMPOAo K orM��hRkK4orO0o]RfM•›1WEMhQ•K2JNM�K2JEK”U	JEW:O �Iv)KSK2Z	z�orM	‚3W��'�	H0R"�	H0o W:O0J3X[RYM	M	JEX O0orRYM

�

JNor‚YUgOeK[˜ 

O0U	o KAXNWEZhK2JLK O0UaJ-WfX[OSorRYM8Z	M	o]O ��•�WEMhQ8O0U	J)Uaor‚fU'g \]JNpkJN\	Z	MaorO
�

�

����� ���

O0R �hJd�hR K2orOSorpkJN\]^1WYX[O0o]pfWEO0JEQ�W:MhQ

O0U	J1Uaor‚fU'g \]JNpkJN\tZ	M	o]O � �

�

�	�
� ���

O0R �hJ1M	JN‚ W:O0o]pkJN\r^�WYX[O0o]pfWEO0JEQ �-lAU	JNH0J�WEH0J�O

�

R8HSJEK2Z	\]OqK��-lAU	Jcx�HqK2O W:MhQ

z8RkK4OIorz�z8JNQPowW:OSJ”owKIO0UhWEO”O0U	JBW:‚YJNMgO”z8REpkJEKtJEWYK2O �”lAUaJ)K4JEX[RfM�Qco K OSUhW:O W:O”O0UaJ}_€RY\r\rR

�

o]M	‚)O0o]z8J#K4O0J �=˜

� ˜ O0U	J

�

JNor‚YUgOBR:_sO0U	J1Uaor‚fUaJNH�g€RfHeQgJNH3X[RfMaM	JEX[OSorRfMƒ_€HSRfz iZ_ OSR ��‘ W

�

�

����� ���

X#o Kn‚fHSJEW:OS\r^ƒo]MhX[HSJEWfK4JEQ

�

U	or\]JAOSU	J

�

JNor‚YUgO‹_€HSRfz�iZ_•O0R � i�W

�

�

�	�
� ���

XtowK‹‚YH0JEWEO0\]^5QPJEX[H0JLWfK2JLQ �IlAU	J{Mt˜kK2o]MhX[J WL_€O0J{HIz8REpgo]M	‚#JEWYK2O

O0U	J W:‚YJNMgO QgRkJEK-K2JNM�K2J5\]or‚YUgOBW:O)OSorz8J3K4O0J ��� ˜ ��‘�owKJ�hRkK4orO0o]pkJN\r^ WfX[OSorpYW:OSJEQ�W:MhQ � i•o K}MaJN‚kWEO0orpkJ{\r^

WfX[OSorpYW:OSJEQ �

lAU	owK”z8JNO0UaRPQTWE\wK2R

�

RfHE�	KI_€RfHdX[RYM	M	JEX[OSorRYMhK o]MgOSRCUaor‚fUaJNH�g€\rJNpkJ{\	Z	M	o]OqK��”’/M•V;or‚fZaH0J Y � šP˜g_€RfHsJNu	WEz%g

�	\rJ ˜ �

�

����� ���

W:M�Q � �

�

��
� ���

X{W:M	M	RYO �hJ-X[RYH0HSJEX[O0\]^1WYX[O0o]pfWEO0JEQ1_€H0Rfz O0UaJ)K4JNMhK0WEO0o]RfM•R:_;U	JLW:OARYH#X[RY\wQ8WE\rRYM	J

�	Z	O-H0JL~•Z	o]H0J`�gM	R

�

\]JEQg‚fJ�R:_

�

UhW:O-UhW&�?�hJNM	JEQ RfM	J�K2OSJ � JLW:H0\]orJNH �1lAUPZhK[˜tO

�

R•M	J

�

Z	M	o]OqKnz8o]‚fUPO �hJ

�	Z	o]\rON˜�� �I�

�

�

���

WEMhQ � �

�

�

�

�

���

˜tWfK)K4U	R

�

M o]M�V‹o]‚fZ	HSJ�Y �r™ 0 �5vBK0K2Zaz8orM	‚�W&�?�	HSR��	HSowW:OSJ�X[RfMaM	JEX[OSorRfM

�

JNor‚YUgOeK[˜

O0U	J1xhHeK2O3K2JNOeKCOSU	J

�

JNor‚YUgOd_€H0Rfz iPŽ�O0R �

�

����� ���

O0R�W•M	JN‚ W:O0o]pkJ1pYW:\rZaJTo]z8z8JEQgo]WEO0JN\]^T_€Rf\]\rR

�

orM	‚•OSU	J

K2JNM�K0W:OSorRYMTRE_`Q	W:HE�gM	JLK0KJW �hRkK4orOSorRfM�™28OX”WEMhQ8K2J{OqKIorOIOSR1W)U	o]‚fU��'R K2o]O0orpkJ#pYWE\rZ	JdRfOSU	JNH

�

o K2J �kOSU	J)K4JEX[RYMhQ

K2JNOeK‹O0UaJ

�

JNo]‚fUPO _€HSRfz iPŽ�O0R �K�

�

�	�
� ���

O0R3WnU	o]‚fU��'R K2o]O0orpkJspYW:\rZaJA_€Rf\r\]R

�

orM	‚)OSU	JdK2J{MhK0WEO0orRYMTRE_=Q	W:HE�gM	JLK0K

W:MhQ�K2JNOeKAorO#OSR�WcM	J{‚kW:OSorpkJ)pYWE\rZ	J-RfOSU	JNH

�

owK2J �

�”\rJEWEH0\r^ ˜'OSU	owK
�PorM�QƒR:_dX RfMhK4O0H0Z�X[O0o]RfM XNWEM X[RYMgOSorMPZ	J5o]MhQgJ[x�M	orOSJN\r^ �Bv�QgoON X[Z	\]O4^%�	H0JLK2JNMPOqKno]OqK4JN\y_S˜

U	R

�

JNpkJ{HN˜toy_ O0U	J•WE‚fJNMPO5J{MhX[RfZaMgOSJNHqK3WƒK2OeW:OSJ

�

o]O0U M	R K2J{MhK2RYH0^ orMg_€RYH0z•WEO0orRYM*W K2ZhXqU�WYK!�'R K2o]O0orRYM k

orM V‹or‚YZ	H0J�Y � šOX �•’/Mg_€RfHSz•W:OSorRYM�owK)RfM	\]^�O0HeW:MhK4z8orOSO0JEQƒREpkJNH)OSorz8J

�

U	JNM Uaor‚fUaJNH�g€\rJNpkJ{\‹Z	MaorOqK)z8RPQPoy_€^

X[RfMaM	JEX[OSorRfM

�

JNo]‚fUPOqKtO0UhWEOsW , JEX[OIRYO0U	J{HIZ	M	o]OqK;W:O”O0U	J”_€Rf\]\rR

�

orM	‚BO0orz�J”K2OSJ � �I’ _ O0UaJ#W:‚YJNMPOIJNMhX[RYZ	MPO0JNHeK

W)K2OeW:OSJ

�

U	J{H0JAOSU	JNHSJ#owK‹M	RBorM?�	ZaON˜fOSU	JNM1O0UaJNH0J

�

o]\r\ �'J#MaRCpYWE\rZ	JEK;O0Rd�	HSR��hWE‚kWEO0J)OSR-W:MP^5RE_ OSU	J#Z	M	o]OqK ˜

H0JN‚ W:HeQg\rJEKSKCRE_dO0U	J

�

JNo]‚fUPOqK��ƒlAU	J K2Rf\]Z	O0o]RfM OSRƒOSU	owKG�	H0R �	\rJNz o K)O0R�orMPO0HSRPQgZhX[J�W �aowWfK-Z	M	o]O1WfK3W:M

JNuPO0HqW5o]M?�	Z	O#ZaM	orO

�

U	R K2J3pfWE\rZ	J-o K#W:\

�

WN^	K)™ 3i0 �JW lAU	J �aowWfKAZaM	orO#o KAM	RfOBK2U	R

�

M�orM•O0U	J)xh‚YZ	H0JLK�� X

�

.

�

.

�

� �!�," 	 "-��� % ��� �3�!04� �5"-��� � .52#�

lAU	JTUaor‚fUaJNH�g€\rJNpkJ{\IZ	M	o]OqK)R:_-ikJLX[O0o]RfM�Y �]™

�

JNH0J�JNorOSU	JNH-X Rfz%�	\]JNO0J{\r^•RfM RfH X[Rfz%�a\rJNOSJN\r^•R�,`˜`W:MhQ

WfK-K2Z�XjU O0U	J�M	JNO

�

RfH�� X[RfZa\wQ�M	RfO �'J�QgoM, J{H0JNMPO0o W:O0JLQ

�

orO0U H0JLKI�hJEX[O-O0R•OSU	JTJ{H0H0RYH ��lAU	J8OSHqWEMhK2o]O0orRYM

U	orJ{HqW:HeXjUP^ Z	MaorOqK ˜nU	R

�

JNpkJNHN˜ W:H0J X RfMPO0orMPZ	RYZhK[˜BW:MhQ�OSU	J�M	JNO

�

RYH��•owK8QgoM, JNH0JNMPO0o W �	\]J ��v \]JEW:HSM	orMa‚

H0Z	\]J1XNWEM�O0U	J{H0J[_€RYH0J �hJ�QgJ{H0orpkJLQ‰O0U�W:Od�hJNH4_€RfH0z K}‚YHqWfQPorJNMPO-QgJEKSX[JNMPOno]MƒOSU	J1JNH0HSRfH-KT�hWfX J �5ikorM�X[J5OSU	J

WfX[OSorpYW:OSorRYMhKCRE_#O0UaJ �”Z	M	o]OqK5WEO5RYM	JTOSorz8J�K4O0J � W:HSJ8M	RYO5H0JL~•Z	o]H0JEQ�Z	MPO0o]\IO0U	J1_€Rf\]\rR

�

orMa‚ƒO0o]z8J1K4O0J �=˜

W:\]\'ZaM	orOEg/WYX[O0o]pfWEO0o]RfMhKsXNW:M �hJ-X[Rfz��	Z	O0JLQ5orM�W5K2o]M	‚f\]J}_€RYH

�

W:HqQZg �	HSR��hWE‚kWEO0orRYM �)bdHqWfQPorJNMPOsQgJEK0X JNMgOsXNWEM

W:\ K2R �hJ1QPRfM	J1z�ZhXqU8z8RfHSJ-JEWfK4or\r^•OSUhW:M

�

o]O0UƒHSJEX[Z	HSH0JNMPOdM	JNO

�

RYH��aK W4ikJEX[OSorRfM�› � k X-�=K2R	˜hO0UaRfZ	‚YU OSU	J

QgJNHSorpYW:OSorRfM•OSUhW:O#_€Rf\]\rR

�

KAowK#W �	orO#\]JNM	‚YO0UP^k˜gOSU	J-H0JEK4Z	\rOdWEOnOSU	J-JNMhQ8owK#W�K2o]z%�	\rJd\rJLW:H0MaorM	‚1HSZ	\rJk˜	JLWfK2^

O0R1Z	M�QgJNHqK4OqWEMhQƒWYK

�

JN\r\=WfK#O0R�orz%�	\]JNz�J[MPO �

�-<�&�!-��!$��'�������D@/.!(�*&���#@FU��'�#5!(�*!('�/:���?���?D-��&�!I��!@C!(��D�&��*�C����#5!I'���46!$#8�����5!$�"�*���6����P���P��?P



Y �J8 ��ltJNz%�hRfHeW:\=l HeW:MhK4orO0o]RfM ŽnorJNHeW:HeXjU	o]JEK h�h

am+1

am+2

am+3

an

s1

s2

s3

sm

Senses Actions

l m+1,3
n+1

t-1 t

am+1

am+2

am+3

an

s1

s2

s3

sm

Senses Actions

l m+1,3
n+1

am+1

am+2

am+3

an

s1

s2

s3

sm

Senses Actions

l m+1,3
n+1

t+1

High-Level
     Units

High-Level
     Units

High-Level
     Units

V‹or‚YZ	H0J Y �O?

�

v�M	JNO

�

RfH��

�

orOSU•W1K2o]M	‚f\]J � Z	M	orO �”lAU	owKAUaor‚fU'g \]JNpkJN\	Z	MaorON˜ � �

�

�

�

�

�

�

�

˜Pz8RPQgo xhJEKIO0U	J

�

JNor‚YUgO

R:_BO0U	J�X[RYM	M	JEX O0orRYM _€H0Rfz Z	M	orO

$

�TOSR Z	MaorO

�

�

�

� ��lAU	J�QgRfOSO0JEQ \]orM	J8HSJ �	HSJEK2JNMPOqK5OSU	J•WYK0K2RPX owW:OSorRYM

�hJNO

�

JNJNM �

�

�

�

�

�

�

�

�

W:O#RYM	J5OSorz8JBK2OSJ ��W:MhQ

�

JNo]‚fUPOAorO#z�RPQgoyxhJLK
W OSU	J3Q	WfK4U	JEQ•\rorMaJ�X”WEOnOSU	J-M	JNuPO �

t-1

MN

ME

MW

MS

SC

SL

SD

SH

Senses Actions

l MN,SL

l MS,SL

t

MN

ME

MW

MS

SC

SL

SD

SH

Senses Actions

l MN,SL

l MS,SL

High-Level
     Units

High-Level
     Units

9

10

9

10

V‹or‚YZ	H0J�Y �JH

�

lAUaowKCMaJNO

�

RfHE� XNW:M&K2Rf\]pkJTOSU	J�OqWfKT� o]M V;or‚fZaH0J�Y �ih �ƒlAUaJ8‚fHSJN^ X[orHeX[\rJLK)QgJNM	RYO0J8ZaM	orOeK

�

orOSU ({JNH0R�WYX[O0o]pfWEO0o]RfM•\rJNpkJ{\wK �YO0U	J

�

U	o]O0J3X[orHeX[\rJLK HSJ �	HSJEK2JNMPOJ�hRkK4orO0o]pkJ)pYW:\]Z	JEK �hWEMhQ8O0U	J �	\ WfXL�8X orHqX \rJEK

H0J �aH0JEK4JNMgO`M	JN‚kWEO0o]pkJnpYW:\]Z	JEK��”lAU	J)QaW:H���\ro]M	J#H0J��	H0JEK4JNMPOqK”W5K4O0H0RYM	‚1U	o]‚fU	JNHEg RYHqQgJ{HAX RfM	M	JLX[O0o]RfM

�

JNor‚YUgO

W/QgZaJCOSR1O0U	J3WYX[O0o]pfWEO0o]RfM•R:_`O0U	J

�

JNor‚YUgO�b K Uaor‚fUaJNH�g€RfHeQgJNHdZ	M	orOdWEO#O0U	JG�	HSJNpPorRfZ�KAO0orz�J)K4O0J �4Xe˜	WEMhQ‰OSU	J

Q	WfK4U	JEQ8\ro]M	J)o K#WcM	J{‚kW:OSorpkJ)Uaor‚fUaJNH�g€RfHeQgJNH

�

J{or‚fUPO �`v}O#OSorz8JdK4O0J �3�*)�™f˜	OSU	J3W:‚YJNMgO#o KAorM^�hRkK4orO0o]RfM•›

W:MhQ�K4JNMhK4JEK)U	JEW:O �5lAUaJ1M	JNO

�

RYH��•H0JEKT�hRfMhQ	K �P^V�hRkK4orOSorpkJN\]^ƒWYX[O0o]pYW:O0o]M	‚8OSU	J1Z	M	o]OqK ��•�W:MhQ �

�

����� ���

˜

W:MhQ �P^TMaJN‚kWEO0orpkJ{\r^�WfX O0orpYWEO0orMa‚5Z	M	o]O �K�

�

�	�
� ���

�IlAU	o KAorMhX H0JEWYK2JEK”O0U	J)Uaor‚fUaJNH�g€RfHeQgJNH

�

J{or‚fUPO _€HSRfz iZ_�O0R

��‘5˜ W:MhQ�QgJLX[H0JEWYK2JEKdO0U	J

�

JNor‚YUgO#_€H0RYz iZ_�O0R � i �jfAJEXNW:Z�K2J5OSU	J�W:‚YJNMPO-K2JNM�K2JEK)\ro]‚fUPO)WEO)O0UaJ1M	JNuPO

O0o]z8J)K4O0J �=˜	O0U	J ��‘�Z	MaorO#owK �hR K2orOSorpkJN\]^8WYX[O0o]pYW:O0JLQ‰WEMhQ‰OSU	J � i�Z	M	orO#o KAM	JN‚ W:O0o]pkJN\r^�WYX[O0o]pYW:O0JLQ �



h�Y �”UhW��	OSJNH Y ��lAU	J3vnZaO0Rfz W:O0o X �”RfM�K2O0HSZhX[OSorRfM�R:_sikJNMhK4RfHSorz8RYO0RfHdŽdorJNHeW:HqXqU	o]JEK

1

2

3 4 5

6

7 8 9

10

11

12 13 14

15

16

light

cold

start

hot

light

dark hot light

*

V‹or‚YZ	H0J Y � š

�

’/M�RfHqQPJNHAOSR1QgJEX owQgJ

�

U	JNOSU	JNH”O0R3z8REpkJ#M	RfHSO0U8RYH#K2RYZ	O0U�orM%�hRkK4orOSorRfM�K hg˜ašg˜aW:MhQ�™[›a˜gOSU	J

W:‚YJNMgO;z�ZhK2O H0JNz8J{z �hJNH

�

U	JNOSU	JNHto]OIK4JNMhK2JLQCU	JEWEO‹RYHIX Rf\wQ-orM3O0U	J��	HSJNpgo]RfZhKtO0o]z8J”K4O0J � �`’/M �hR K2orOSorRYMhK�h

W:MhQ ™[›a˜	orO#z�ZhK2O W:\wK4RTHSJNz8JNz �hJNH

�

U	JNO0UaJNH#orOdK4JNMhK2JLQ‰QaW:H��PM	JEKSK}o]M•O0U	J-O0o]z8JBK2O0J�� �hJ[_€RYH0J3O0UhWEO �

MN

ME

MW

MS

SC

SL

SD

SH

Senses Actions

l MN,SL
9

l MS,SL
10

l 9,SH
11

l 10,SH
12

t

MN

ME

MW

MS

SC

SL

SD

SH

Actions

l MN,SL
9

l MS,SL
10

l 9,SH
11

l 10,SH
12

MN

ME

MW

MS

SC

SL

SD

SH

Senses Actions

l MN,SL
9

l MS,SL
10

l 9,SH
11

l 10,SH
12

t-1 t+1

Senses

High-Level
     Units

High-Level
     Units

High-Level
     Units

V‹or‚YZ	H0JnY �]™ 0

�

lAUaowK)M	JNO

�

RYH���XNWEM K4Rf\rpkJ3O0U	J1OeWfKT��‚forpkJ{MƒorM V;or‚fZaH0J�Y � š �3v}OBO0orz�J5K4O0J ���.)�™f˜tOSU	J

W:‚YJNMgOsowKIorM��hRkK4orO0o]RfM�™ 81W:MhQ�K2JNMhK4JEKAQaW:H��PM	JEKSK��”lAU	o KAWYX[O0o]pfWEO0JEKIOSU	J)Z	M	o]OqK ��•�W:MhQ �K�

�

�

�

�

���

W/XNWEZhK2o]M	‚

O0U	J

�

JNor‚YUgO”_€H0Rfz iPŽ�O0R � �

�

�	�
� ���

O0R �hJ1K4O0H0RYM	‚f\]^%�hRkK4orO0o]pkJ-W:OdO0UaJCMaJNugOsO0o]z8J)K4O0J � Xq˜hW:M�Q MaJN‚kWEO0orpkJ{\r^

WfX[OSorpYW:OSJEK ZaM	orO � �(�

�

�

���

W XNW:ZhK4orM	‚1OSU	J

�

JNo]‚fUPO _€HSRfz iPŽ�O0R �

�

����� ���

OSR �'J-M	J{‚kW:OSorpkJ�X �Iv#OAOSU	Jn_€Rf\]\rR

�

orMa‚

O0o]z8J8K4O0J �=˜ � ˜”O0U	J W:‚fJ{MgO�K4JNMhK2JLKcU	JLW:ON˜sWfX O0orpYWEO0orMa‚ ��•�W:MhQ �K�

�

�	�
� ���

˜#W:MhQ�M	JN‚ W:O0o]pkJN\r^ WfX O0orpYWEO0orMa‚

�

�

����� ���

�slAU	J3H0JEK4Z	\rOdWEO#O0orz�J-K2OSJ �3� 0�™-owKAOSUhW:OdO0UaJ5WE‚fJNMPOBK2JNMhK4JEKA\ro]‚fUPON˜hWEMhQ �hJEXNWEZhK2J-OSU	J

�

JNor‚YUgO

_€H0RYz iZ_�O0R � i owKAK4O0HSRfM	‚�W:MhQ8OSU	J

�

J{or‚fUPO _€HSRfz iZ_�O0R ��‘�owK MaJN‚kWEO0orpkJ ˜gO0UaJ-W:‚YJNMgO#z�R:pkJLKIK2RYZ	O0U

orMhK4O0JEWYQ8R:_”M	RYH0OSU �



Y �J8 ��ltJNz%�hRfHeW:\=l HeW:MhK4orO0o]RfM ŽnorJNHeW:HeXjU	o]JEK h ?

v)K o K#X[Rfz8z�RfM

�

orO0U�‚fHqWYQgorJ{MgOEg/QgJLK0X[JNMPOA\]JEW:HSM	orMa‚1O0JEXqU	M	o ~•Z	JLK[˜fOSU	J-M	JNO

�

RYH��

�

JNo]‚fUPOqKAWEH0J-z8RPQ g

oyxhJLQ8K2R�WfK#O0R�H0JEQPZhX[J)OSU	J-O0RfOeW:\`K2Z	z�g/KS~•ZhWEH0JEQ�JNH0HSRfH

�

� �

�

"

��W��LX

�SW+�UX �

™

8

�

�

W 	+� W��LX )

�

� W��LX�X

�

3 W Y � h X

’/M RYHqQgJNH-OSR�W:\]\rR

�

o]MhX[HSJNz8JNMPOqWE\‹\]JEW:HSM	orM	‚a˜torO-owK3W:\wK4R�X[RYz8z8RYMƒO0R W��?�aH0REugo]z•W:OSJ�K2OSH0owX OC‚YHqWYQgorJNMPO�g

QgJEKSX[JNMPO �g^�z�RPQgoy_€^PorM	‚�O0U	J

�

JNo]‚fUPOqK-W:O-JNpkJ{H0^ƒOSorz8J K2OSJ � �•v#O)JEWfXqU O0orz�J1K2OSJ �t˜;O0U	J

�

JNo]‚fUPOqK-W:HSJ

XjU�W:M	‚YJEQ8orM•O0U	J3Qgo]H0JEX O0orRYM8R��'�'R K2o]O0J5OSU	JNo]HdX[RfMPO0HSo �	Z	OSorRYM8O0R�O0U	J-JNHSH0RYHN˜ �SW+�LX

�

�-�

�

�

W+�LX

� � �

�

"

�

�
	

�

�

��W��LX

�

�

�

�

W , X

W Y � Y X

�

�

�

W+� 0 ™�X �

�

�

�

W+�UX ) ,

���

�

�

W��LX.% W Y � ?�X

�

U	JNHSJ�,8owK#O0U	J1\]JEW:HSM	orMa‚THeW:O0J �)lAU	J

�

JNo]‚fUPOqK[˜

�

�

�

˜tWEH0J5OSorz8J-o]MhQgJNuPJEQ8orM • ~kZhWEO0orRYM�Y � Yc_€RfH)MaRfOqW&g

O0o]RfMhWE\ �aZ	H��hRkK4JEK RYM	\r^�W:M�QTWEH0J-WYK0K2Zaz8JEQ5_€RfH”O0U	Jm�	Z	HE�hRkK2JLKAR:_tOSU	JBQgJNH0o]pYW:O0o]RfM�O0R3H0JNz•WEorM1OSU	J)KSW:z8J

W:OdWE\r\tO0o]z8JBK2O0J��hK W WfK#owK#QgRYM	J

�

orOSUƒWE\r\to]MhX[H0J{z8JNMPOqW:\aM	JNZ	HeW:\Cg€M	JNO

�

RfH���z8JNO0UaRPQ	KUX ���

’ O`XNWEM �'JdK4JNJNM5_€HSRfz�•”~•ZhWEO0o]RfMhK�Y � k)W:M�Q�Y � ›3WEMhQC_€H0RYz�V‹o]‚fZ	HSJEK Y �9H-W:M�Q�Y �r™�0nO0U�W:O”orO;z•WN^)OqW&�kJ

zTZa\rO0oa�	\rJ;O0o]z8JsK2OSJ �hK _€RYH”W

�

J{or‚fUPOIOSR)UhWNpkJ#WEM1J-, JEX[O;RfM�O0U	JsM	JNO

�

RYH�� b K;WfX[OSorRfM1ZaM	orOeK�� �”RYM	M	JEX O0orRYMhK

O0R3O0U	J-WYX[O0o]RfM•Z	M	o]OqKsW , JEX[OsO0U	J-WYX[O0o]RfM•Z	M	o]OqKsW:O#O0UaJ-X[Z	HSH0JNMPO”O0orz�JdK2O0J�� � �”RfM	MaJEX[O0o]RfMhKAOSR5OSU	JnxhHeK2O

\rJNpkJ{\tR:_sU	or‚YU?g€\rJNpkJN\tZaM	orOeK7# Z	M	o]OqKnOSUhW:O-z8RPQPoy_€^•X[RYM	M	JEX O0orRYMhKnOSR‰OSU	J�WfX O0orRYM�Z	M	o]OqK7# W , JEX[O)OSU	J

WfX[OSorRYMƒZ	M	o]OqKdWL_€OSJNH#RfM	J1OSorz8JBK2OSJ � �dV	RfHdJNuaW:z%�	\]Jk˜

�

�

�

�

���

W+�LXq˜	O0UaJ

�

JNor‚YUgOBW:OdO0o]z8J-K4O0J � � _€H0RYz iPŽ

O0R �

�

����� ���

orM�V;or‚fZaH0J^Y �r™ 0P˜”W , JEX[OeKCOSU	J•WfX O0orRYM Z	M	o]OqK1WEO5O0o]z8J�K2OSJ � �.0�™�� –nM O0U	J8RYO0U	J{H5UhWEMhQ ˜

�

�

�(�

�

���

W��LXq˜hO0U	J

�

JNo]‚fUPO)WEO)O0o]z8J-K4O0J � �.)�™)_€H0RYz iP•�O0R �
�(�

�

�

���

˜tW , JEX[OqK#O0UaJ�WfX[OSorRfM�Z	M	o]OqKnO

�

R�O0o]z8J

K2OSJ �hKA\wWEO0JNH �IlAU	J��SU	or‚YU	JNH 	5o]M8O0UaJ)U	orJ{HqW:HeXjUP^�W5Z	M	o]O#owK ˜gO0UaJ)\rRYM	‚fJNH#o]OAOeW��kJEKI_€RfH#orO W/WEMhQ8O0U	JNHSJ[_€RfHSJ

orOeKnorMhX Rfz8o]M	‚�X[RfMaM	JEX[OSorRfM�KUX#OSRƒW , JEX[O)OSU	J�WfX[OSorRYM Z	MaorOqK�� +�o]O0U�OSU	owKno]M�z8orM�Q ˜h•”~•ZhWEO0o]RfM Y �iY•XNWEM

�hJCHSJ

�

H0o]O0OSJNM•WfK

�

�-�

�

�

W��LX

��� �

�

�

�SW+�LX

�

�

�

�

W��*)�,

�

X

% W Y�3JH X

�

U	JNHSJ ,

�

owKAOSU	J-X[RYMhK2OeW:MPO#pYW:\rZaJ _€RYH#JEWfXqU•WYX[O0o]RfM•RfHdU	or‚YU?g€\rJNpkJN\hZ	MaorO

�

�

O0UhWEO)KT�hJEX[oyx�JEK U	R

�

z•W:MP^

O0o]z8J-K2OSJ �hK#orO#OeW��kJEKA_€RfHBW8XqUhW:M	‚YJ-orMƒZaM	orO 	�b K#WYX[O0o]pYW:O0o]RfM�O0R•W , JLX[OnOSU	J-M	JNO

�

RYH�� b K#RfZ	OE�	Z	O � i orMhX[J

O0U	o K5pYW:\rZaJƒowK�Qgo]H0JEX[OS\r^ H0JN\ W:OSJEQ O0R U	R

�

�0U	o]‚fU 	 orM�O0U	J�U	orJ{HqW:HeXjUP^ Z	M	orO�	)owK ˜�, owK1pkJNH0^ JEWfK4^�O0R

X[Rfz��	Z	O0J

�

,

�

�

�

0 o _

�

�

owK#W:M WfX[OSorRYM‰ZaM	orO{˜

�

�

™�0�,

�

o _

�

�

owK#W1U	or‚YU	JNH�g€\rJ{pkJN\hZ	M	orO{˜��

�

���

�

W Y�3 š X

lAU	J-QgJNHSorpYW:OSorRYMTRE_;O0U	J)‚YHqWYQgorJNMPO �aH0RPX[JNJLQ	KAWYK _€Rf\]\rR

�

K��”•dJ[xhM	J��

�

O0R �hJ)OSU	Jd�hWEH0OSowW:\ QgJ{H0orpYWEO0orpkJ

R:_`O0U	J-JNHSH0RYH

�

orO0U�H0JEKT�hJEX[O#O0R1MaRfM?g€orM?�aZ	OnZaM	orO

�

�

�

�

�

W��LX

��� �

�

�

�SW+�LX

�

�

�

W��*)�,

�

X

3 W Y�3r™�0 X

�-<�&���� #5!I'���46�1�*�����9��� #5����!-)�B?'�!(��O9�����&?���9� ��B�)3!('�45����!�# = ��!$��'�������D:FU'"�1/:!(C��'��;P �K� �"�����*'
�����$7 ���%'�!(���5FU��'
�"!I/.!(�5� =

��!$��'�������D<�
�����5��0 �&�� ��& ������ 2+!.# ���"�"B��*��!$# ��� � !$�"������� 	�P�� 3I7;��&�!:��!(�KE�6'*�TQ �-��B���)?B����-��� �3B�!(�+�"!:�&+�1�-���"�����6�?�-��&�!

��D6!(�5�C�*&��5�6�*!(���1�+#@�*&�!('�!,FU�6'*! �*&�!�����)?B����C���+#@�
��'�D�!(�C46����B�!(�H�*&+�1�H�*&�!��?!(�KC��'���'*!$�"!(��46!I�$P �K���*&����H�5���+#@�1F���!$��'�������D37

���

B+�������6�	��P 	 '�!$������O�������O.�1)�)�'*� ����/<�1�*!(�N�,�6/.)?��!I��!�D�'
��#5��!(�5��#5!(�
�,!(�5�$P



h&H �”UhW��	OSJNH Y ��lAU	J3vnZaO0Rfz W:O0o X �”RfM�K2O0HSZhX[OSorRfM�R:_sikJNMhK4RfHSorz8RYO0RfHdŽdorJNHeW:HqXqU	o]JEK

+�UhW:OBzTZhK4O �hJ�X[RYz%�	Z	OSJEQ8owKnOSU	J��hWEH0O0o W:\”QPJNH0o]pfWEO0o]pkJCRE_sO0U	J1JNHSH0RYH

�

orOSUƒH0JLKI�hJEX[O)OSR8JEWYXjU

�

JNor‚YUgO

orM•O0UaJCMaJNO

�

RfHE�

�

�

�SW��LX

�

�

�

�

W+� )�,

�

X

�

�

��W��LX

�

�

�

W���)�,

�

X

�

�

�

W���)�,

�

X

�

�

�

�

W+��)�,

�

X

� � � W+�UX

�

�

�

W��*)�,

�

X

�

�

�

�

W���)�,

�

X

3 W Y �r™Y™�X

V	H0Rfz • ~kZhWEO0orRYMhKmY �ik1WEMhQVY � ›a˜	O0U	J3K2JLX[RfMhQ8_ WfX[OSRfHdXNWEM �hJ3QgJNHSorpkJEQ8K4orz%�a\r^�WfK

�

�

�

�

W��*)�,

�

X

�

�

�

�

W+��)�,

�

X

�

$

�

W+� )�,

�

X

�

�

�

�

�

W�� )�,

�

X

�

�

�

�

W�� )�,

�

X

�

$

�

W+� )�,

�

X

�

� �

™ 0

!

�

& ( �

" �

�

&

�

�

	

!%$'& ( �

" �

�

&

	

o _ �

�

�

JNuPowK2OeK

™ RYO0U	JNH

�

owK4J �

fAJEXNWEZhK2J

�

�

�

W+��)�,

�

XsQgRkJEK#M	RfOBX[RYMgOSH0o �aZ	O0J)OSRTOSU	J-pYW:\rZaJCRE_ �

�

�

W+��) ,

�

)�™�Xe˜

�

�

�

W+��)�,

�

X

�

�

�

�

W��*)�,

�

X

�

$

�

W+��)�, �=X 3 W Y�3r™ 8 X

lAU	JNHSJ[_€RfHSJk˜	X[RYz �aorM	o]M	‚`Y �9HP˜4Y �r™Y™5WEMhQ^Y �r™ 8g˜

�-�

�

�

W��LX.�

�

��W��LX

�

�

�

�

W��*)�,

�

X

� �

�

W��LX

$

�

W��*)�,

�

X 3 W Y�3r™�k X

‘nR

�

˜ �

�

W+�LX”XNWEM �hJ-QPJNH0o]pkJEQTWYK _€Rf\]\rR

�

K��”V‹o]HqK4ON˜gOSU	JNHSJ-W:HSJ)O

�

R�XNWYK2JEKsQgJ �hJNMhQgo]M	‚1RfM

�

U	J{O0U	JNHsM	RPQgJ

	IowK#W:M�WYX[O0o]RfMƒZaM	orO#RYHdWcU	o]‚fU?g€\rJ{pkJN\hZ	M	orO

�

�

�

W+�LX �

��

�

�

�

�

�

�

�

�

�

�

�SW+�UX

�

�

�

W���)�,

�

X

oy_

�

�

owK#WEM�WYX[O0o]RfM•Z	M	o]ON˜

�

�

�

�SW��LX

�

�

�

���

W+� )�,

�

X

oy_

�

�

owK#W5Uaor‚fUaJNH�g€\rJNpkJ{\ Z	M	o]ON˜ �

�

���

�

W Y�3r™ › X

lAU	JTxhHeK2O�XNWYK2J•owK3K2o]z%�	\r^�OSU	J8o]z8z8JEQgo W:OSJ1QgJNHSorpYW:OSorpkJ�R:_BO0U	J•JNHSH0RYH

�

orOSU�H0JEKT�'JLX[O5OSR�O0U	J�WfX O0orRYM

Z	M	o]OqK _€H0RYz •”~•Z�W:O0o]RfM Y �ih �AikorM�X[J/,

�

owK (NJ{H0R

�

U	JNM

�

�

o K#W:M�WfX[OSorRYMƒZ	M	o]ON˜

�

�SW+�UX

�

�

�

W���)�,

�

X

�

�

��W��LX

�

�

�

W��LX

�

�

�
W+�LX ) 	

�
W��LX 3 W Y �r™�h X

lAU	JdK2JLX[RfMhQ�XNWYK2J#R:_ •”~•ZhWEO0o]RfM�Y �r™ ›-owK”K2RYz8J

�

UhWEOIz8RfHSJ#X[RYz%�	\]owXNWEO0JEQ �=V‹orHeK2ON˜YZhK2o]M	‚3• ~kZhWEO0orRYM%Y � ›a˜

�

�SW��LX

�

�

�

���

W+� )�,

�

X

�

�

�SW+�LX

�

�

�

���

W��*)�,

�

0�™&X

�

�

�

���

W+��) ,

�

0�™&X

�

�

�

���

W���)�,

�

X

3

ikorM�X[Jk˜•_€HSRfz •”~kZhW:OSorRYMVY � ›a˜

!�� $��	� �

"

	

!

�

&

�
�

�

"
�

�

	

��™f˜

�

��W��LX

�

�

�

���

W+��)�,

�

X

�

�

�SW+�UX

�

�

�

���

W���)�,

�

0�™�X

3



Y �J8 ��ltJNz%�hRfHeW:\=l HeW:MhK4orO0o]RfM ŽnorJNHeW:HeXjU	o]JEK hfš

lAU	owK#X{W:MƒMaR

�

�hJC_ WYX[O0RYH0JEQ•WfK

�

�

�SW+�UX

�

�

�

���

W+� )�,

�

0�™�X

�

�

��W��LX

�

�

�

W+� )�,

�

0�™&X

�

�

�

W+��) ,

�

0�™�X

�

�

�

���

W+��)�,

�

0 ™�X

3

fAJEXNWEZhK2J

�

�

o K#W5U	or‚YU?g€\rJNpkJN\ Z	M	o]ON˜�,

�

�!,

�

0�™�W/•”~kZhW:OSorRYM Y � š X �”lAU	JNH0J _€RfH0J ˜

�

�SW+�LX

�

�

�

���

W�� )�,

�

X

�

�

�SW+�UX

�

�

�

W��*) ,

�

X

�

�

�

W�� )�,

�

X

�

�

�

���

W+� )�,

�

X

%

W:MhQ•O0U	o K#XNW:M �hJ)_€Z	H0OSU	JNH#HSJEQgZhX[JLQ Z�K2orMa‚8•”~kZhW:OSorRfM�K
Y �ik1W:M�QVY �]™ 0�WfK

�

�

��W��LX

�

�

�

���

W+��)�,

�

X

� � ��W+�UX

$

��W+� )�, ��X

V‹orM�W:\r\]^k˜f_€H0RYz •”~•ZhWEO0o]RfM Y �r™�kg˜

�

�SW��LX

�

�

�

���

W���)�,

�

X

�

���

���

W��LX 3 W Y�3r™�Y X

|}JNOSZ	H0MaorM	‚-M	R

�

OSR3• ~kZhWEO0orRYMhK Y �r™�k5W:M�QSY �r™[›a˜	WEMhQ8K2Z �hK2OSorO0ZaO0orMa‚Co]M8•”~kZhW:OSorRYMhK�Y �r™�h5WEMhQSY �r™�Y

�

lAU	J�XqUhW:M	‚YJ

�-�

�

�

W+�LX#O0R•O0UaJ

�

JNo]‚fUPO

�

�

�

_€H0Rfz K2JNM�K2RfHS^�Z	M	o]O

$

�

O0R�WfX O0orRYM�RfH-U	o]‚fU?g€\rJNpkJ{\tZ	M	orO

�

�

XNW:M �hJ

�

HSorOSO0JNM•WYK

�

�-�

�

�

W+�LX4� �
�

W��LX

$

�

W��*) ,
�

X W Y �r™�?�X

�

$

�

W+� )�,
�

X

�

�

�

W��LX ) 	

�

W+�UX o _

�

�

owK#WEM�WfX O0orRYMƒZ	MaorON˜

�

�

���

���

W��LX o _

�

�

owK#W1U	or‚YU	JNHEg \]JNpkJN\hZ	M	o]ON˜��

�

���

�

W Y �r™ H X

• ~kZhWEO0orRYM^Y �]™2H-owKAWG�hW:HSO0o X[Z	\wWEH0\]^5M	o X[JnHSJEK2Za\rON˜PK4orMhX[JdorO”z8JLW:MhKIO0U�W:OAOSU	JdRfM	\]^TpYW:\]Z	JEKIM	JNJLQgJEQ1O0R

z•W��kJBW

�

JNo]‚fUPO#XqUhW:M	‚YJ1WEOdW:MP^8O0o]z8J-K2OSJ ��W:HSJSWS™�XsO0U	J-JNHSH0RYHdX[Rfz%�aZ	OqW �	\rJ-WEOnOSUhW:O#OSorz8J K2O0J��t˜4W 8 X

O0U	JdorM'�	Z	OAHSJEX[RYHqQgJEQ1_€H0Rfz W1KT�hJEX[oyx'X7�	HSJNpPorRfZ�K O0o]z8J#K4O0J �=˜	W:M�QVW kOX”RfO0UaJNH

�

JNor‚YUgOsXqUhW:M	‚YJEKAWE\rHSJEWfQg^

XNW:\ X[Z	\ W:O0JLQ �tlAU	o K O0U	o]HqQd�hRforMPOtowK MaRfO;M	JEX[JEKSK0WEH0or\]^nR �gpPorRYZhK �EU	R

�

J{pkJNHN˜ JEWfXqU-U	or‚YU?g \]JNpkJN\EZ	M	o]OtowK U	o]‚fU	J{H

orM�O0U	JBU	orJNHeW:HeXjUP^5OSUhW:M8OSU	J)Z	MaorOqK”RfM8J{orO0UaJNHsK2owQPJnRE_;O0U	J

�

JNor‚YUgO”o]OAW , JEX[OqK

�

W�	 �

�

X

�

W�	 � �?X&%�� �

�

���

�

lAU	owKAz�JEW:MhKAOSUhW:OdO0UaJ

�

JNor‚YUgOeKAz•WN^ �hJ5z8RPQgo xhJEQTo]M�WTK4orz%�	\]J �hRYO0O0RYz%g€Z?�‰_ WYK2U	o]RfM[W QgJEKSX[H0o �'JLQ o]M

ikJEX[OSorRYM�Y �98 �ihOX �”•IH0HSRfHApYWE\rZ	JEK”WEH0J#xhHqK4O#X[RYz%�	Z	OSJEQ _€RYHAO0UaJ)WYX[O0o]RfM�Z	M	orOeK[˜kO0UaJNM

�

JNor‚YUgO XjUhWEM	‚fJLKAW:HSJ

XNW:\ X[Z	\ W:O0JLQ _€H0RYz�O0U	J �hRYO0O0RYz�R:_=O0U	J#U	o]JNHqWEHqXqUg^-OSRCOSU	J#O0R"�8K4R5OSUhW:O”O0UaJ

�-�

���

W+�UX=orM�•”~•Z�W:O0o]RfM�Y �]™2H

�

or\]\hW:\]H0JEWYQg^1UhWNpkJ �hJNJNM�X[Rfz%�aZ	O0JEQ �hJ[_€RYH0J

�-�

�

�

W��LX;owK”X[RYz%�	Z	OSJEQ ˜:_€RYHAWE\r\hU	o]‚fU?g€\rJNpkJ{\gZ	MaorOqK �

�

���

W:MhQ

W:\]\tK2J{MhK2RYH0^•Z	M	o]OqK)� �

lAU	J#orMPO0Z	o]O0o]RfM �hJNUaorMhQ5OSU	J#\rJEWEH0M	o]M	‚)HSZ	\rJsowK‹OSUhW:O”JEWYXjU1U	o]‚fU?g€\rJ{pkJN\kZ	M	o]ON˜ �

�

���

W+�UXe˜f\rJLW:H0M�K‹O0R-Z	OSor\roa(NJ

O0U	J X[RfMPO0JNuPO#WEOAOSorz8JBK2OSJ � �”O0R�X[RYH0HSJEX[OAo]OqKsX[RfM	MaJEX[O0o]RfMcb K 5;8;8�FO8k˜

�-�

���

W+� 0•™�Xe˜hW:OAOSorz8JBK2OSJ � � 0•™ �

’ _;O0U	J)o]Mg_€RfHSz•W:OSorRYM8owK#WNpYW:o]\wW �a\rJk˜kO0UaJNM•O0U	J)Uaor‚fUaJNH�g€RfHeQgJNH#Z	M	o]O#ZhK2JLKAorOAOSR1H0JEQPZhX[J)OSU	J-JNH0HSRfH �”’ _;OSU	J

M	JNJEQPJEQTorMP_€RfH0z W:O0o]RfM8o KAM	RfOBWNpYW:or\ W �	\]J-W:O#OSU	JG�	H0J{pgo]RfZhKAOSorz8JBK2OSJ �t˜	O0UaJNM•M	J

�

Z	M	orOeKAz•WN^ �hJ �aZ	or\]O

O0R1\]RkR��8_€RfHdO0U	J-o]Mg_€RfHSz•W:OSorRfM W:OdK2OSor\]\ JEWEH0\ro]JNHAOSorz8J K2O0J��hK��

�

.

�

. � �  5 �"-�1� � ��� 
 �5" %�'

‘nJ

�

U	o]‚fU	JNHEg \]JNpkJN\	ZaM	orOeKAW:HSJ3X[H0JEWEO0JEQ5_€RfH#HSJEWfK4RfMhK#QPo , JNH0J{MgO”_€H0Rfz O0UaRkK2J-RE_AikJLX[O0o]RfM�Y �r™ �A’ _;RYM	J

Z	M	o]Ono K}HSJN\ro W �	\]^ƒWYX[O0o]pYW:O0JLQƒWL_€OSJNH-WEM	RfOSU	JNHN˜ O0U	JNHSJ5o K}M	R�H0JEWYK2RfM O0R�orMPO0JNH4_€JNH0J

�

o]O0U�OSU	J1X[RYM	M	JEX O0orRYM

�hJNO

�

JNJNM�O0U	JNz � –dM	\r^

�

U	JNM•O0U	J-OSHqW:M�K2orOSorRYMƒowK 	Z<?8L5LBM: 
 �-BC5e˜ O0UhWEO#owK ˜

�

U	JNM•O0U	J X[RfMaM	JEX[OSorRfM

�

JNor‚YUgO



Y�0 �”UhW��	OSJNH Y ��lAU	J3vnZaO0Rfz W:O0o X �”RfM�K2O0HSZhX[OSorRfM�R:_sikJNMhK4RfHSorz8RYO0RfHdŽdorJNHeW:HqXqU	o]JEK

K2U	RYZ	\wQ �hJ)QPo , JNH0J{MgOIo]M�Qgo , JNHSJNMPO”X[orHeX[Z	z•K4OqWEMhX[JEK ˜:o KIW)Z	M	orO”HSJE~•ZaorH0JLQCO0RG�	HSJEQgo X[OIO0UaJdX[RfHSH0JEX[O`pfWE\rZ	J �

W/lAU	o KAowK#H0JNz�orM	o K0X[JNMPOIRE_s•)W

�

�go]MhK-b �0UaorJNHeW:HqXqUP^TRE_sQgJEX[o K2o]RfMhK ˜ 	�Xj_ �'ikJLX[O0o]RfM ™�� h � Xcv ZaM	orOdowK#WYQ	QgJEQ

�

U	JNM	J{pkJNH-W

�

JNor‚YUgO-o K �	Z	\]\rJEQ K2OSH0RYM	‚f\]^ o]M R"�?�hRkK2o]O0J�Qgo]H0JEX[OSorRYMhK�W o � J �r˜

�

U	JNM \]JEW:HSM	orM	‚•o K _€RfHeX[orMa‚

O0U	J

�

JNo]‚fUPOAO0R�orM�X[H0JEWYK2J-WEMhQ8O0R�QgJLX[H0JEWYK2J-WEOnOSU	J-KSW:z8J)OSorz8J"X �;lAU	J-Z	M	o]OAowK#X H0JEWEO0JEQTOSR�QgJNOSJNH0z8o]M	J

O0U	J3X[RYMgOSJNuPOqK o]M

�

U	owXqU•O0U	J

�

J{or‚fUPOAo K �	Z	\]\rJEQ8orM•JEWYXjU QgorHSJEX[O0o]RfM �

’ M•RYHqQgJNH#OSR�QgJEX[o QgJ

�

U	J{MƒO0R�WYQ	QƒW5MaJ

�

Z	M	o]O �`l

�

R�\rRfMa‚�g€O0JNHSz WNpkJNHqWE‚fJEK#WEH0J-z•W:o]MgOeW:o]M	JEQ5_€RfH

JNpkJNHS^8X[RYM	M	JEX O0orRYM �slAU	JCxhHeK2OdR:_”OSU	JEK4Jk˜

�

�

�

�

�

˜	o K}OSU	J1WNpkJNHeW:‚YJ5XqUhWEM	‚fJ3z•WfQgJBO0R�O0U	J

�

JNo]‚fUPO �slAU	J

K2JEX RfMhQ ˜

�

�

�

�

�

˜towKdO0U	J�WNpkJNHeW:‚fJ � 
 N <?: ��	 � 51R:_ O0U	J�XqUhWEM	‚fJ �`+�U	JNM O0U	J�WNpkJNHeW:‚fJ�XqUhWEM	‚fJ1o K)K2z•WE\r\

�	Z	O)OSU	J�WNpkJNHqWE‚fJ1z•WE‚fM	o]O0ZhQPJ5owKd\wW:HS‚fJk˜ O0U	o KnorMhQPowXNWEO0JEKnOSUhW:OBO0U	J1\]JEW:HSM	orM	‚ W:\r‚YRfHSorO0Uaz owKBXjUhWEM	‚fo]M	‚

O0U	J

�

JNor‚YUgO	�g^�\wWEH0‚fJ W:z8RYZ	MPOqK �aZ	OdW �hRfZaO)JE~kZhW:\]\r^�orM8OSU	JG�'R K2o]O0orpkJ3WYKAorM•O0U	J-M	J{‚kW:OSorpkJ-QPorH0JLX[O0o]RfM �

o � J �r˜ OSU	J•X[RYM	M	JEX O0orRYM owK �hJNorM	‚ K2o]zTZ	\]OqWEM	JNRfZ�K2\r^8_€RYHqX[JEQ O0Rƒo]MhX[HSJEWfK4J•W:MhQ O0R QgJEX H0JEWYK2J �g^ Wƒ\ W:H0‚YJ

W:z8RYZ	MPO �

l

�

R�pfWE\rZ	JLK[˜���WEMhQ�� ˜hW:HSJ5XqU	R K2JNM�W:H �	orOSHqWEH0or\]^k˜	WEMhQ

�

UaJNM

�

�

�

�

�

���

� �

�

�

�

�

�

0�� % W Y�3r™{š X

O0UhWEO8owK ˜

�

U	JNM�O0UaJ�WNpkJNHqWE‚fJ�z•WE‚fM	o]O0ZhQPJ‰RE_

�-�

�

�

owK�‚fH0JLW:O0J{H8O0UhWEM��1z8RYH0JƒOSUhW:M�� O0o]z8JEK5OSU	J

W �hK4Rf\]Z	O0J-pYW:\]Z	J-R:_”OSU	J3WLpkJ{HqW:‚YJ3XjUhWEM	‚fJ ˜gO0UaJNM�W5M	J

�

Z	MaorO#owKdX[RYMhK2OSH0ZhX[OSJEQT_€RfH

�

�

�

�

lAU	J-\rRfMa‚�g€O0JNHSz WNpkJNHqWE‚fJEK#XNWEM �hJ3X[Rfz��	Z	O0JLQ8WfKA_€Rf\]\rR

�

K��”lAU	J3WNpkJNHeW:‚fJ3XqUhW:Ma‚fJ-owK#K4orz%�	\]^

�

�

�

�

�

W+�UX*�

� �-�

�

�

W��LX 0 WS™�)

�

X

�

�

�

�

�

W+��)�™�X'% 0

�

�

�

™ %

�

U	JNHSJ5O0UaJ!�hWEHqW:z�JNO0JNH

�

KI�hJEX oyxhJEK#O0UaJ1QgZ	HeW:OSorRfM�RE_sO0U	J3\rRfMa‚�g€O0JNHSz WNpkJNHeW:‚YJ �#v�K4z•W:\]\rJNHspYW:\rZaJ5R:_

�

z8JLW:MhK)O0UaJ•WNpkJNHqWE‚fJ�owK �kJ��	O)_€RfH�W‰\]RfM	‚YJNH!�hJNHSorRPQ R:_dOSorz8J�WEMhQ o KCO0UaJNH0J[_€RYH0J�\rJEKSK5K4JNMhK2o]O0o]pkJ1O0R

z8Rfz�JNMgOeW:HS^

�

ZhX O0ZhWEO0orRYMhK��#iko]z8or\ W:H0\]^k˜fOSU	J3WLpkJ{HqW:‚YJ)z•WE‚fM	o]O0ZhQgJ-RE_”XqUhW:Ma‚fJ-owKA‚YorpkJNM �P^

�

�

�

�

�

�

W��LX��

��� �-�

�

�

�

W+�UX 02W0™�)

�

X

�

�

�

�

�

W���)�™&X&%�0

�

�

�

™ 3

–nMaJ!�	HSR��	\]JNz

�

orO0U�O0U	o Knz8JNOSU	RPQ‰RE_sWfQaQgorM	‚•M	J

�

Z	M	o]OqK[˜��hWEH0O0o X[Z	\ W:H0\]^

�

U	JNMƒOSU	J

�

J{or‚fUPOqKdW:HSJ

XjU�W:M	‚YJEQ1W:OIJ{pkJNH0^-O0o]z8J”K4O0J �t˜ko K OSUhW:OsX[JNHSOqWEorM5ZaM	orOeK‹z•WN^n_€H0JL~•Z	J{MgOS\r^-UhWNpkJ (NJ{H0RdJNH0HSRfH �”lAUaowK‹z8JLW:MhK

O0UhWEO5OSU	JNorH-o]MhX[Rfz�orM	‚•X RfM	M	JLX[O0o]RfMhK

�

RYZ	\wQ HqW:HSJN\r^�M	JNJEQ XjUhWEM	‚fJLK[˜IWEMhQ OSU	owK)H0JLK2Z	\]OqKCo]M \]RfM	‚"g OSJNH0z

WNpkJNHqWE‚fJEK#X[\]RkK4JCOSRS({JNH0R �”lAU	J!�	HSR��	\]JNz

�

o]O0U•O0U	o KAowK#O0UhWEO#M	J

�

ZaM	orOeKAM	JNJEQ8O0R �hJ1X[HSJEW:OSJEQ

�

U	JNM�W

X[RfMaM	JEX[OSorRfM�owK ZaM	H0JN\]owW �	\rJn:=<V>-5;8�� 
O:=<V>LFO<��T5�� �=D �#’ _;OSU	J-X[RYMgOSJNugOeK RYM	\r^�RPXNX[Z	H#HeW:HSJN\r^k˜PO0U	J{M8orOsowK MaRfO

�hRkK0K4o �	\]JTOSR�QgJ{O0JNHSz8orM	J-OSU	owK)Z	M	HSJN\ro W �	o]\ro]O2^

�

o]O0U	RYZ	O-JNugOSH0JNz�JN\r^8\]R

� �

pYWE\rZ	JEK��8lAU	o K-QgoON X[Z	\]O2^•o K

REpkJNHqX[RYz8J �g^8Z'� QaW:O0o]M	‚8OSU	J-\rRfMa‚�g€O0JNHSz WNpkJNHeW:‚YJEKARfM	\]^

�

U	JNM XjU�W:M	‚YJEKnWEH0J WfX[OSZhW:\]\r^8z•WYQgJ)OSRTOSU	J

�

JNo]‚fUPO �`lAUhW:OdowK

�

�

�

�

�

�

W+�UX.�

�

�

�

�

�

�

W��*)�™�X o _

���

�

�

W��LX�� 0

� �-�

�

�

W��LX 02W0™�)

�

X

�

�

�

�

�

W+��)�™&X RYO0U	J{H

�

owK4Jk˜

W Y�398"0 X

W:MhQ

�

�

�

�

�

W��LX.�

�

�

�

�

�

�

W+��)�™&X oy_

�-�

�

�

W+�LX�� 0

��� �-�

�

�

�

W+�UX 0 WS™ )

�

X

�

�

�

�

�

W�� )�™�X RfOSU	JNH

�

o K2J �

W Y�398P™�X

+�U	JNM•WƒM	J

�

Z	M	o]O1owK1WfQaQgJEQ ˜”orOeK5orMhX[RYz8orMa‚

�

JNor‚YUgOeK5WEH0J•orM	o]O0o W:\r\]^ (NJNHSR � ’/O1UhWYKcMaR�RfZ	OE�	Z	O

�

JNo]‚fUPOqK

�

orOeKCRfMa\r^ OqWfKT� owK-O0R W:MPO0owX oC�hWEO0J�W:MhQ H0JLQgZhX[J�O0U	J�JNH0HSRfH1R:_dOSU	J

�

JNor‚YUgO-orO3z8RPQgo xhJEK���’/M

RfHeQgJNH#O0R��kJ{J �8O0UaJ)MgZaz �hJNHsR:_`M	J

�

Z	M	orOeKA\rR

�

˜

�

UaJNM	JNpkJNH W5Z	M	o]O �

�

�

�

owK#X[HSJEW:OSJEQ ˜gOSU	J3K2OeW:O0o K2OSowXNKI_€RfH

W:\]\ X RfM	M	JLX[O0o]RfMhK”orMPO0R-O0U	JBQgJEK4O0o]MhW:OSorRfM�Z	M	orO W

�

�

X`WEH0J)HSJEK2JNO

�)�

�

�

�

�

W��LX

*

)5™&3 05WEMhQ

�

�

�

�

�

W��LX

*

0�3i0 �



Y �J8 ��ltJNz%�hRfHeW:\=l HeW:MhK4orO0o]RfM ŽnorJNHeW:HeXjU	o]JEK Yg™

v H0JN\ W:OSJEQ z�JNO0U	RPQ�_€RfH1WYQ	Qgo]M	‚�M	J

�

Z	M	o]OqK[˜ �aZ	O5o]M _€JNJEQ gw_€RfH

�

WEHqQ M	J{Z	HqWE\Cg€M	JNO

�

RYH��aK[˜

�

WYK5orM?g

O0HSRPQgZhX[JEQ �g^ +�^gM	MaJ g QfRYM	JEK

�

™ 8 ?��dW:M�Q

�

WYKTQPJEK0X[HSo �hJEQ �	HSorJ

�

^ orM�ikJEX[OSorRYM*k �98 ��lAU	owK1z8JNOSU	RPQ ˜

orMhK4O0JEWYQ R:_ K2o]z%�	\]^ƒz8RYM	orOSRfH0o]M	‚•O0U	J K2OqWEO0o K2O0o XNKC_€RfH3JEWfXqU�X[RYM	M	JEX O0orRYM orM�QgorpPowQgZ�W:\r\]^k˜tJNuaW:z8o]M	JEK 
�BaB

O0U	JdorM�X[Rfz8o]M	‚BX[RfM	MaJEX[O0o]RfMhKIOSR1Wd�hW:HSO0o X[Z	\wWEH”Z	M	orO”OSR1QgJNOSJNH0z�orM	J

�

U	JNOSU	JNH”O0UaowKI‚fHSRfZ?�•WYKAW

�

U	Rf\]Jno K

�hJNorM	‚��aZ	\r\]JEQ8orM�X[RfM

�

owX[OSorM	‚�QPorH0JLX[O0o]RfMhKAo]M‰OSU	J-zTZa\rO0o Qgorz�J MhK2o]RfMhWE\

�

JNor‚YUgOdKT�hWfX J �A’/O#OSU	JNM�X[H0JLW:O0JLK

WTM	J

�

U	owQ	QPJNMƒZ	MaorO)OSRTHSJ �	H0JLK2JNMPO)WEM�JNMPO0orHSJ3W:H0JLWTR:_sO0UaowK#zTZ	\]O0o Qgorz�JNMhK4orRfM�W:\ KI�hWYX[J �-’/M�X RfMPO0HqWYK2O{˜

M	J

�

Z	M	o]OqKAorM•OSU	J-O0HqWEMhK2o]O0o]RfMƒUaorJNHeW:HqXqUP^1M	JNO

�

RYH��8\]JEW:HSM‰OSR�X[RfHSH0JEX O#RfM	\]^•WTK4orM	‚Y\rJ

�

JNor‚YUgO�b KAJNHSH0RYH �

• pkJ{MCz�RfH0JsX[\]RkK4JN\r^dH0JN\ W:OSJEQ)owKIiPW:M	‚YJNH b K W W:\ K2R#_€JNJEQ gw_€RfH

�

W:HeQ X M	JNO

�

RYH��

�

HYš��/˜

�

U	o XjU-RPXNXNWYK2o]RfMhWE\r\r^

X[H0JLW:O0JLK#W5M	J

�

Z	MaorO#O0R�X[RYH0H0JLX[OAOSU	J3K2orMa‚f\rJ

�

JNor‚YUgO

�

o]O0U•O0U	J-‚YH0JEWEO0JEK4OnpYW:HSowWEMhX[J �”ŽnR

�

JNpkJNHN˜kZ	Ma\roC�kJ

O0JNz��'RYHqWE\AO0HeW:MhK4orOSorRfM•U	orJ{HqW:HeXjUaorJEK ˜

�

U	o XjU•XNWEM�W:O1J{pkJNH0^ O0o]z8J8K4O0J � �	Z	o]\wQ Z	MaorOqK5_€RfH�WE\r\

�

JNor‚YUgOeK

z8JNJNOSorM	‚ W)KI�hJEX oyx XsX[H0o]O0JNHSorRfM�W • ~kZhWEO0orRYM�Y �]™Nš Xe˜giPWEM	‚fJNH�b K‹MaJNO

�

RfHE�-owKtO0HqWEorM	JLQCREpkJNH`W}xhuPJEQCOSHqW:o]M	orMa‚

K2JNO-Z	MPO0o]\”X[RYMgpkJNHS‚fJNM�X[J �T–dM	\]^ƒO0UaJNM o K-W MaJ

�

Z	MaorO3X[H0JLW:O0JLQ ˜;W:MhQ�O0HeW:orMaorM	‚ �hJN‚fo]MhK5WE‚kWEorM RfM OSU	J

K0WEz8JTRYH�W�Qgo , JNHSJNMPOCOSHqWEorM	o]M	‚ K2JNO � ’ OeK5W �	or\]orO4^�O0R �	Zaor\wQ�M	J

�

Z	M	o]OqK3W:O1JNpkJNHS^�O0o]z8J�K2OSJ �•W:\r\]R

�

K

O0JNz��'RYHqWE\ O0HeW:MhK4orOSorRfM•U	o]JNHqWEHqXqU	orJLK O0R�\rJLW:H0M�K4JE~•ZaJNMgOSowWE\ OqWYKI�aK}o]MhX[HSJNz8JNMPOqWE\y\]^1WEMhQ‰pkJNHS^8~kZ	o XU�P\r^ �

�

.

�

.

�

� �1��� 2#�	(&�," % � �

fAJEXNW:Z�K2J)RE_”O0U	J3K4orz%�	\]Jn\]JEW:HSM	orMa‚5H0Za\rJ3W:MhQ•z8JNOSU	RPQTR:_ WfQaQgorM	‚�M	J

�

Z	M	o]OqK ˜	O0U	J-\rJLW:H0MaorM	‚�WE\r‚fR"g

H0o]O0U	z owKApkJNHS^8K4O0HeW:or‚YUgO4_€RfH

�

W:HeQ �slAU	J5RYZ	O0\]orM	J)RE_”O0UaJ �aH0RPX[JEQPZ	H0J-owK#WYK _€RY\r\]R

�

K

�

V	RfHGW/•IpkJNH;X

™�X’/M	o]O0owWE\roa(NJnpYWE\rZ	JEK��

8 X�bdJNOdK4JNMhK2JLK��

k XGIH0R"�hW:‚ W:OSJ�v)X[O0o]pYW:O0o]RfMhK��

› X�bdJNOdl;W:HS‚fJNOeK��

h X��sWE\wX[Z	\ W:OSJ + JNo]‚fUPOd�”UhW:M	‚YJEK �

�”UhWEM	‚fJ`+ J{or‚fUPOqK

�

+ J{or‚fUPO)ikOeW:O0o K2OSowXNK �

�”HSJEW:OSJ5‘dJ

�

mdM	orOeK��

lAU	J�K2JLX[RfMhQ W:M�Q _€RYZ	H0OSU RE_AOSU	JEK4J�W:H0J�O0HSorpPowWE\IWEMhQ QPJ �hJNMhQ�RfM O0U	J1OeWfKI� �hJNo]M	‚%�hJNH4_€RfH0z�JEQ �3lAU	J

xhHqK4O-K2OSJ �ƒo KnK4orz%�a\r^8OSR8z•W��kJ K2Z	HSJ�W:\r\;Z	M	o]OnpYWE\rZ	JEKBW:MhQ�WE\r\`QgJN\rOeWcpYWE\rZ	JEKBW:H0J K2JNOBO0R%(NJ{H0R1_€RfH)OSU	J

M	JNuPO}_€RYH

�

W:HqQV�aH0R���W:‚kWEO0o]RfM �%W lAU	J1pYW:\]Z	JEK#R:_sO0U	J �;Z	MaorOqKBW:O)OSU	J1\wWYK2O)OSorz8J-K4O0J ��z�ZhK4ON˜	U	R

�

J{pkJNHN˜

�hJ5K4O0RYH0JEQ8_€RfH#ZhK4JCo]M�K2O0J�� k �MX

™�Xs’/M	o]O0owWE\roa(NJnpYWE\rZ	JEK

_ orM	J �

�

|#JEK4JNO#WE\r\tRf\ Q8Z	M	orOdWEMhQƒQPJN\rOeW5pfWE\rZ	JLKAO0R�(NJNH0R �

�

�

™��]™ V	RfHdJEWfXqU•Z	M	orO{˜gZcW€o X

™��J8 �������

*

����	��


™�� k �

�����

�����

*

� ��	��


lAU	J5OSU	orHeQƒK2OSJ �ƒo K}MaJEW:HS\r^•O0U	J K0WEz8J3WfKnOSU	JC_€RYH

�

WEHqQ^�	H0R"�hW:‚ W:O0o]RfM orM K2OqWEMhQ	WEHqQƒ_€JNJEQ gw_€RfH

�

W:HeQ

M	JNZ	HeW:\ag M	J{O

�

RfHE�	K ˜‹JNuaX[J �	O)_€RYH5O0UaJ%�	H0JLK2JNMhX JTRE_dU	or‚YU	JNH�g€RfHeQgJNH3Z	M	orOeK5WEMhQ O0U	J•W �hK2J{MhX[J8RE_dU	owQ	QPJNM

\wWN^kJNHeK��



Y&8 �”UhW��	OSJNH Y ��lAU	J3vnZaO0Rfz W:O0o X �”RfM�K2O0HSZhX[OSorRfM�R:_sikJNMhK4RfHSorz8RYO0RfHdŽdorJNHeW:HqXqU	o]JEK

k XsGIH0R"�hW:‚ W:OSJ�v)X[O0o]pYW:O0o]RfMhK

_ orM	J �

�

�sWE\wX[Za\wW:OSJ)M	J

�

RfZ	OE�	Z	O#pYW:\]Z	JEK��

�

�

k �]™

�

��� ���	����������

�

�
	

�

�

�

�

�

����

�����

k �J8

�

��� ���	������� � �����

�

�

�

��� �

��� �

�

�

mdM	orOeV�RYH W€o/˜�.LX”HSJNO0ZaH0MhKAOSU	J-orM?�	ZaOnRE_IZ	MaorO �

�

�

W:OdO0U	J�B 
�D��AOSorz8JBK2OSJ � �

�

�

�

�

�hJ{H0R�owKAH0J{O0Z	HSM	JEQTo _IOSU	J-Z	M	orOdQPowQ8M	RfOdJNuPowK4O � W4ikJNJ3•”~•Z�W:O0o]RfM Y � › � X

�

�

k � k



* �

�

�

�

�

���

���

�

���




�

�

ltR

�

�

b K}o]M?�	Z	O{˜	WYQ	Q

$

�

b KApYW:\]Z	J-O0o]z8JEK OSU	J�W �hRkKSK2o �	\r^8z�RPQgoyxhJLQ X

�

�

�

�

�

JNor‚YUgOA_€HSRfz ��O0R�	 �JW2i JNJ-•”~•Z�W:O0o]RfM Y �ik � X

�

�

k � ›

�

�����

*

�

�������

�

������� �



���



���

���

���

�

�����




lAU	J)x	_€O0U�K2OSJ �•owKAOSU	J-U	JEW:HSOnRE_IOSU	J3W:\]‚fRfHSorOSU	z � i orMhX[J-OSU	J)Z	M	o]OqKdW:HSJ5WEH0HeW:M	‚YJEQƒWYK}OSU	RfZ	‚YUƒOSU	J

orM?�aZ	ON˜	RYZ	O��	ZaON˜tWEMhQ‰U	o]‚fU	J{H�g€\rJNpkJN\ Z	M	o]OqKdW:H0J�X RfMhXNWEO0JNM�W:O0JLQ‰orMPO0R�W�K2orMa‚f\rJ-pkJEX O0RfH`W o � J �]˜ �

$

�

%

�

�

%��

�

�

K

�

�

�

	IXe˜

�

U	JNMaJNpkJNHBWTZ	M	o]O �

�

���

owK)WYQ	QgJEQ�O0R�O0U	J1M	J{O

�

RfHE� ˜ o]Ono K)W��'�'J{MhQgJEQ�O0R•O0UaJ5JNMhQ�R:_sOSU	J

pkJEX[OSRfH �=W:MhQ�O0U	J{H0J[_€RYH0J^W��

�

	IX

�

WLK

�

	IX �1lAU	owKdz8JEW:M�KnO0UhWEO

�

U	JNM Z?� Q	W:OSorM	‚•O0UaJ

�

JNor‚YUgOeK[˜ OSU	J

�

�

b K”WEMhQ

���

�

�

b KIR:_`•”~kZhW:OSorRfM�Y �]™2H-zTZhK4O �hJ)X Rfz%�	ZaO0JEQ

�

o]O0U�	 o]M8WYK0X[JNM�QgorM	‚3RfHeQgJNHN˜PK4R5O0U�W:O

���

���

�

or\]\ �hJ3X[Rfz%�aZ	O0JEQ �'J _€RfH0J3WEMg^

���

�

�

_€RYH#Z	M	orO �

�

���

owKdX[RYz%�	Z	OSJEQ �

’ _ W

�

JNo]‚fUPOdXjU�W:M	‚YJ1owK#M	RfOd({JNH0Ra˜'o]Ono KnW&�?�	\ro]JEQ‰OSR8O0UaJ

�

J{or‚fUPO �B’ _”O0U	J

�

JNo]‚fUPO#UhWfK)M	R�U	or‚YU	JNH�g

\rJNpkJ{\'ZaM	orO{˜	O0U	J

�

J{or‚fUPOdK2OeW:OSowK2OSowXNK#WEH0J-Z?� Q	WEO0JEQ�WEMhQƒXqU	JEXL�kJEQ1O0R�K2JNJ

�

U	JNOSU	JNHdW1U	or‚YU	JNHEg \]JNpkJN\hZ	M	o]O

owK

�

W:HSHqW:MPO0JLQ �-’ _#W�Z	M	orOBowK

�

W:H0HeW:MPO0JEQ‰_€RYH)O0UaJ

�

JNo]‚fUPOn\]JEWfQgo]M	‚T_€HSRfz ZaM	orO �•O0R�Z	M	orO 	0˜tWTZ	MaorO)o K

�	Z	o]\rO#_€RfH)o]ON˜ W:MhQƒOSU	J1K4OqW:OSowK4O0owX{K)W:HSJ5H0JLK2JNO#_€RfH-WE\r\

�

JNor‚YUgOeK}\]JEWfQPorM	‚�orMPO0R�Z	M	o]O 	 �)’ _sW�U	or‚YU	JNH�g€\rJ{pkJN\

Z	M	o]OdW:\rHSJEWfQP^8JNuPowK2OeK[˜PO0UhWEOnZ	MaorO b KAQgJ{\rOqW5pYWE\rZ	J-owK#X{W:\wX Z	\wWEO0JEQ �

+�U	or\]J OSJEK2OSorM	‚#OSU	JsW:\]‚fRfHSorOSU	z�˜EorO �hJEXNWEz8J”W��'�hW:HSJNMgO;O0U�W:O`XjUhWEM	‚fo]M	‚dO0U	J

�

J{or‚fUPOqKtWEOIO0UaJ �hRYO0O0RYz

R:_ W \ W:HS‚fJdU	orJNHeW:HeXjUP^1X[RYZ	\wQ5U�WLpkJBW:M�JNuZ�	\rR K2o]pkJAJ-, JEX[O

�

OSU	J

�

JNor‚YUgOeK

�

RYZ	\wQ1RkKSX[or\]\wWEO0J#O0R-JNpkJ{HI\wWEH0‚fJ{H

pYW:\rZaJEK��`lAU	owKIorM�QgowXNWEO0JEQ5OSUhW:O W)zTZhXqU1K4z•W:\]\rJNH;\rJLW:H0MaorM	‚-HqWEO0J

�

WYK MaJNJEQgJEQC_€RYHAOSU	JEK2J

�

JNor‚YUgOeK��`l

�

R

\rJEWEH0M	o]M	‚8HeW:O0JLK

�

JNHSJ1O0U	J{H0J[_€RYH0J5o]MgOSH0RPQgZ�X[JEQ

�

O0U	J1M	RYH0z•WE\‹\]JEW:HSM	orMa‚8HqWEO0Jk˜ ,h˜'_€RYH

�

JNor‚YUgOeK

�

o]O0U	RYZ	O

U	or‚YU	JNHEg \]JNpkJN\tZ	M	o]OqK!W€o � J �r˜

�

���

�����

�

�

���

X �‹WEMhQ Wc_€HqWYX[O0o]RfMt˜ ,! t˜ RE_ ,8_€RfH-O0UaRkK2J

�

JNor‚YUgOeK

�

U	R K2J�pfWE\rZ	JLK


O8U5BW , JEX[OSJEQ �g^�U	or‚YU	JNH�g€\rJ{pkJN\hZ	M	orOeK[˜cW€o � J �r˜

�

���

�"�

�

�

���

X �



Y �J8 ��ltJNz%�hRfHeW:\=l HeW:MhK4orO0o]RfM ŽnorJNHeW:HeXjU	o]JEK Y�k

h Xsm
� Q	WEO0J`+ JNo]‚fUPOqK#WEMhQ%+ JNo]‚fUPO)ikOqWEO0o K2O0o XNK �4�”HSJEW:OSJ3‘nJ

�

mnM	o]OqK��

_ orM	J �

�

�sW:\ X[Z	\wWEO0J �

�

_€RYH#O0U	J3WfX O0orRYM•Z	M	orOeK[˜

�

�

�JW4ikJNJ3•”~•ZhWEO0o]RfM Y �]™2H �MX

�

�

h �]™

�

��� ���	�� ��	 �

�

���

�

�

�

� � �

�����

h �J8 �

� � �

�����

� �

�����

��� ���

�

 �

�����




�

�

�sW:\ X[Z	\wWEO0J3W:\]\

���

�

�

b K ˜

�

�

�

�

�

b K[˜

�

�

�

�

�

b K��

�

�

�

�

V	RfH#U	o]‚fU	JNHEg RYHqQgJ{HnZ	MaorOqK
�

�

˜hXNW:\ X[Z	\ W:O0J �

�

b K��

�

�

�

�

�”UhW:Ma‚fJ

�

JNor‚YUgOeK#W:MhQ•X[HSJEW:OSJ-M	J

�

Z	M	orOeK

�

UaJNM•M	JNJEQgJLQ �

�

�

h � k

�

��� ���	���� ��� �

�

� 	

�

�

�

�

�

� � �

�����

���

�

�
�

	 �

�

$%�2����	��� �	��

���

�

��

h � ›

�

��� ���	��������� �����

�

�

�

��� �

�����

�

�

�”RYz%�	Z	OSJ

�

JNor‚YUgO XjU�W:M	‚YJSW •”~•ZhWEO0o]RfM Y �r™�?�X �

�

�

�

�

GIH0J{pgo]RfZhK;W . ˜	o X”HSJNO0HSorJNpkJLK

$

�

W��*)�,

�

X �

�

�

h � h �

� ��� �

���

�

���

*

�

�����

����� ���

����

�

�

�

�

���

�

���




�

�

’ _

�-�

�

�
	

� 0P˜'Z?� Q	WEO0J

�

JNo]‚fUPO#W:M�QƒK2OeW:OSowK2OSowXNK��JW/•”~PK���Y �J8�0�W:MhQ Y �J8g™�X �

�

h � Y �

�

� �

� � � �

���

�

���

	

� � �

�

�

’/MhQPJNu'–#_ mnMaorOqV	RYH W o ˜ .LX”H0JNOSZ	H0MhK

�

_€RfH �

�

�

�

�	RYH
gS™-oy_ �

�

�

�

QgRkJEK#M	RfOdJNuPowK2O �

�

�

h � ?

�

* �

�

�

�����

�

�

�

�

�

���

���

�

� �




�

�

’ _ �

�

�

�

QPRkJEK2Mcb OnJ{ugo K2O

�

Z?� Q	W:OSJ1K4OqW:OSowK4O0owX{K[˜	\rJLW:H0MaorM	‚1HeW:O0J-o K , �

�

�

h �JH �

�

�

��� ���

�

�

�

�”UhWEM	‚fJ

�

JNo]‚fUPO

�

�

�

�mW2ikJ{J-•”~•ZhWEO0o]RfM Y �O? � X

�

�

h � š �



�!�

���

���

�

� �

*

�



�!�

���

���

�

���

�������

� �

����� �

���

�

� �




�

�

m
� Q	WEO0J-\rRYM	‚�g€O0J{H0z WNpkJNHeW:‚fJ ˜

�

�

�

�

�

�
W4ikJNJ-•”~kZhW:OSorRfM Y �J8�0 X

�

�

h �]™ 0

 � �

���

�

� �

*

�

�����

�

� �

� � � �

���

�

� ��� �

� �
�

�����

�

� �

����

���

�

���




�

�

m
� Q	WEO0J-\rRYM	‚�g€O0J{H0z z8JLW:M•W �hK2RY\rZ	OSJ1QgJNpPowWEO0o]RfM

�

�

�

�

�

�JW •”~ �'Y �98P™�X

�

�

h �]™f™

 ��� �

� ���

�

�	�

*

�

�����

�

�

��� �

� �

� � � �

���

�

����� �

�

� �
�

�����

�

� �

 ��� �

� ���

�

���




�

�

’ _`Žno]‚fU	JNHEg2–dHeQgJNH#Z	M	o]O �

�

�

�

K4U	RfZa\wQ �hJ3X[HSJEW:OSJEQ W/•”~•Z�W:O0o]RfM Y �]™NšOX � � �

�

�

h �]™28 �

�

�

 ��� �

�����

�

��� �

���������

�

�����

�

 ���

���

�

����� �

�

�

�

���

���

�

�

�

� � �`X[H0JEWEO0J-Z	M	o]O �! 

�

�

˜cW

�

U	JNH0J

�

o KAO0U	J3X[Z	HSH0JNMPO#M	JNO

�

RfH���K2oa(NJ�X �

�

�

h �]™ k " � �



�

�

�

�

�

�

���

���

�

���




�

�

|#JEK4JNOdK2OeW:O0o K2OSowXNK _€RYHdW:\r\to]MhX[RYz8orM	‚

�

JNo]‚fUPOqK��

�

�

h �]™[›

�

��� ���	�� ���� � �����

�

�

�

� � �

�$# �

h �]™ h

����

���

�

# �

*

���&%

�




h �]™ Y

���� �

�����

�

# �

*

�

%

�




�

�

’ _ �

�

�

�

QPRkJEK}J{ugo K2OGW

�

	

��)5™&Xq˜	K4O0RYH0J �

�

W/•”~•Z�W:O0o]RfM Y �r™ ›8WEMhQVY �r™�Y X �

�

�

�

�

�”U�W:M	‚YJ

�

�

�

˜	\rJEWEH0M	o]M	‚1HqWEO0J�� ,� (' , �

�

�

h �]™D?

����

h �]™2H �

� ���

�

�

�

*

�

� � � �

���

�

� �




h �]™Nš �



�!�

���

���

�

� �

*

�



�!�

���

���

�

���

�

�

�����

�

�����

� �

� � � �

���

�

���






Y:› �”UhW��	OSJNH Y ��lAU	J3vnZaO0Rfz W:O0o X �”RfM�K2O0HSZhX[OSorRfM�R:_sikJNMhK4RfHSorz8RYO0RfHdŽdorJNHeW:HqXqU	o]JEK

�

.

�

.

�

�

��0 � "-���

�

����(+.�� � % �1��� 2#�	(&�," % � �

�����	��
�������������������������� �!�"�#�����$��% �&�#�'���(�)% �$��*)�#�'�,+-*)�#�.�	/0*)�1�����2��3'�(�4���)�65879�'*:/;���$�#�=<�>

�#*?�(�)��
@���BA�*��$��/9��3C���D�!*:/0�E*?/-A��$<��F�������;+-*)���G�B���$���;�����F/H*��1���)�I/H�J*)<C�#�����B/H��*)<�%F��3'�(�1�����6KL/H�BM6����<C�#*?�(�

�BM6��*)N �(����<��!�FOP����*:/9*?/9�#���F/��(�1�8� /RQ8S�TVUC�$<���
1�#�'�V� �����6/0*)�#� W�5X��<	����*:/-/0�������#NC*:/0�BA1�)�B�B�#<�*�<�%"��� /HYZU

�#���=�#�"�B�#�F�H+X�1*)<'�����[��<�*)�D/!K

$B\

�(<]A

$

�

58^�3'�$�!���)
1� <��"�(�X�����B/H�F���$/8�@N �B�)���F�(��_$`ba1�(�;�I�$���G�#*��1�

/H�����dc6�#���[�$�������X���$/X�eN �B�)���[�(�faC`ga�5J79�'���#�[*:/J�8/H*�<�%$���E� ���#���'�9��<�*���U

�

� 5J79���[���B�#%$�=�-�(�J�B� �h���#*��1�

/H�����@*?/J/H�����'�)*)�IA2��
��;�#�I�$��������5f79���[���(��%$���X*:/-_$`ba;*i�d�����[*)<����'�9�B�J�#�����!�����#��<C�J�(<]A@���#�=N�*��$��/��#*��1�

/H������/9+9�=�#�;�����F/#�(�4�"OP*j5k�65�U$*i�

$ \

O���W.�

$ \

O+� )l_(Wm�(<]An���������!���$���

$

�

O���W.�

$

�

O�� )o_(W#WD5979�'�V�D�(��%$���-*?/

a�`bap*q�������"�!�'�#�#�=<��[�B<�A������NC*)�$�]/9*)<����'��/-+9�����2AC*irZ���#�=<��8O�*s5k�t5)U�*q�

$ \

O+�hW

	

�

$ \

O��*)u_(Wm�(<�A	�#�������!���$���

$

�

O���W

	

�

$

�

O+��)u_BW#W�5

79���G���$���)�B+-*)<�%v��3��B�1������]/H�B/	�wN6����
l��*�%$�u���B�(��<�*)<�%v���(���./H�o�$/1���l� ���!� �1���)*?/H�x�#�'�y�1�6/0�

���6/#/0*)�����;*)<4�$/z���=+u���(% �B/9� /9�{�t/#/0*)�����65J�s�9�B�:/0�"��/H�B/X�V�?�(�#% �

�

�(<]A1/H�	�B�)� �|�B<�A���N �(�����B/9/0���$/J�#�

�!�#�I�(�#����<�*)�D/E� /-M}�'*:��Y���
��$/-�{�t/#/0*)�����1O~��� �-�#���F/��(�1�;���B�$/0�$<•WD5979�'�B/H�€�(�#�8�����8���(�D�(�1��������/J��/H�IA•K

, � a�`b•

,! � _$`ba

�

� a�`b‚

ƒ

� a�`…„

�‡† a�`�_

7ˆ�B���)��‰�5�_R����� �!�B/��#�����$��% �	�#���-�����(*�<�*)<'%"�(��%$� �#*)�����Š�BN6���������R‹]��/H��‹�N6�-��*)�1�m/H������/!5J79�'�E�D�(�#% ���

���$�F�#���@‹]��/H�"��*)�1��/0�#���v*:/V�'<�A��!‹�<'�BA•U����B���B��/H�1���������1+-� /2<��G������NC*)�$�]/V*)<'�����2���.�!�$�4���(���@�����

�!�����#��<C�2*�<������4�(%t�(*)<]/H��5Œ79������ �)�)�B+-*�<�%y�:�B�{�=�)�BA&��3C���:�B<��(��*)� <�/@AC�B/#�!��*)���	�#���	��*�%$����*)% ���D/2�(�8�����

�)�B�B�#<�*�<�%&�����C�!�B/�/�B<�A•�!�$���#�B/0�{� <�AŽ���•�����y�:�B�����)�BAl�=<����#*)�I/p*�<•7ˆ�B���)�v‰�5�_$5ŠT-�!��������<��!�B/"�#�x�����

�#�B/0���B�!�#*�N6�E��*)<���<�����������/J�(�J�����F�(��%$�$��*)�����•�(���F�(�:/0�@% *)N6��<4+-����<G���t/#/H*����)�t5

‘•’I“�”�’B•P–L—y˜�•~’B™l’I•Pšx›1œ!’I›�•užyOHŸt�B�!�$<]AG�!� �)���1<��(�z7ˆ�B���)�F‰�5�_(WDK

 

5"Ÿ6*�<��!�8�B�)�d+9�=*)%$�C��/X�(���2*)<'*)�#*?�(���)
�(�������UC�#���8�$�'�#�����[�(�¡�#���8<����0+X�$�#Y�*:/[a�`ba1Os¢•*�<��F‚�5k„CW�5

£;5�79���"�D�(�#% ���2*?/2_$`ba1�{�I���(��/0�@������*)<����'�8�(�F�#*)�4�2/0�#���o_"*:/;�#�'��/#�(�4���$/V�����"*)<'�����F�(�8�#*��1�

/H�����¥¤�5

¦

5�79���8�����#�$�-N �B�)���;���$��§6¨-*:/9�#�'�V� ���#�'���E�4*)<C��/z�����8���(��%$���8Oj¢•*)<��F•C5g¤}WD5

©25Fª

\

O�«�¬x

¨

Wz†®ª

\

Oj¤}WJ†Œa�`gaCU•/0��¯@°

¨

�

\

†•aC`ga ' �

¨

†•a�`baOj¢•*)<��F•C5g•}WD5

^-5	ªB±!O�«�¬x�¨²Wz†®ª(±�Oj¤}WJ†|_$`gaCU•/0��¯@°

¨

�

±

†³_ `ga ' �(¨-†³¬2_ `ga1Oj¢•*)<��F•�5b•}WD5

´95¥79���8N �(�����Fµ�¯�°

¨

�

±

†³¬;aC`g•2*?/-/H��������� �!�#�BA1���#� �¶�#���8+X��*)% ����Os¢•*)<'�"•�5b·}WD5

¸

52Ÿ6*�<��!�8¯

�

°

¨

�

±

+-�$/[�(���#�B� A�
y¬F_$`gaCU���N6�����B%$*)<'%"*)< �(¨[A��6�I/R<�� �;�����B<�%$�8*)�8Oj¢•*)<��F•C5)_�a6W�5

¹25F¯

�

°

¨

�

±Jº

O#_-¬

�

W�¯

�

°

¨

�

±d»

�9¼

¯�°

¨

�

\

¼

†½`i¾ 'ma�`ga

»

`g‚ '�_$`ba€†®a�`g‚	Os¢•*�<��F•�5�_$_(WD5

��5¿Ÿ6*�<��!�8¯

�

°

¨

�

±

*:/9<�� �E% �#�B�B�#���-�����(<¥�#��*?/9N$�B�)���tU�A�� <dÀk�[����*��:A1�"<���+•��<�*��8Os¢•*)<'�2•C5)_=¤}W�5

Á2•�šx›1œ!’B›C•lÂ&O��#��*���A	�!�$�����1<��(�X7L�(�'�)�F‰�5�_(W�K

 

5F79���1� ���#�'���"*:/Fa�`gay�B%6�B*)<o/H*�<��!�1� <��1+9�=*)%$�C�2*?/ (��=�#�y�B<�A&�#���4�$�#�'���"*:/8�@�����#*����)*q�BAG�C
.ªB±�U

+-��*?�h�1*?/ (������	Os¢•*)<'�2‚C5k„CW�5

£;5�79���[���B�#%$�=�9*:/Xa�`bae���B�=�(��/0�;�#���e�!���#����<C��*)<��'���9*?/zAC*irZ���#�=<������#� �Š�#����*)<����'�9�B�9�����E�?�$/0�9�#*��1�

/H�����d5

¦

51Ÿ6*�<��!�;�����8���(��%$�����(<]An� ���#�'���E�n�(�������BAZU}���������V*?/9<������#���$�8Os¢•*�<��F•�5b¤}W�5



‰�5b¤�5u7d���1���$�D�(� 7 �D�(<�/0*)�#*��$< ¹E*)���D�(�D�h��*��B/ ‰$•

79*)�1�8Ÿ6�#�=�dK _ ¤ ‚ „ •

¤}W

¸

���8Ÿ6��<�/0�B/!5

ª

\

K � �

� �

�

ª(±�K

� �

� �

�

‚}W����#� ���(%t�(�#�

 

�!�#*�N$�B�#*��$<�/²5

§6¨�K �

%

��� �

%

� ��� �

%

� ��� �

%

����� �

%��

���

„�W

¸

����7ˆ�B�#%$�=��/!5

�

¨

K �

%

���

� %

� ��� �

%

� ���

�&%

��� �

%

���

•}W�	E�ZA��B�#��
.��*�%$�C��/!UC����� 5

�(¨�K �

%

���

��� %

� ��� �

%

� ���

���&%

����� �

%��

�

¯@°

¨�

\

K �

%

��� �

%

� ��� �

%

� �

���&%

����� �

%

���

°

¨�

\

K �

%

��� �

%

� � �

%

� � �

%��

� �

%��

�

¯

�

°

¨�

\

K

��� %

���

��� %

� �

���&%

� �

���&%

���

��� %

� �

¯

�

°

¨�

\

K �

%

��� �

%

� � �

%

� � �

%��

� �

%��

�

�

¼

¯

�

°

¨�

\

¼

»

�²K �

%��

� �

%��

� �

%��

� �

%��

� �

%��

�

¯@°

¨� ±

K �

%

���

��� %

� ��� �

%

� � �

%

��� �

%��

���

°

¨� ±

K �

%

��� �

%��

��� �

%��

� �

%��

� �

%����

¯

�

°

¨� ±

K

��� %

���

��� %

� ���

���&%

� �

���&%

���

�

�

%����

�

¯

�

°

¨� ±

K �

%

��� �

%��

��� �

%��

� �

%��

� �

%����

�

�

¼

¯

�

°

¨� ±

¼

»

�²K �

%��

� �

%��

��� �

%��

� �

%��

� �

%����

�

7ˆ�B���)�n‰�5)_ K�79���@‹��D/H�V‹]N6�1�#*��1�"/0�#����/2�B�[�)�B�B�#<�*�<�%G�����1�BM6��*�N$�B�)��<]�!�2����<��!��*)� <d5G79�'���*)�1�€/H������/

���#� %$���B/#/ �����$���)�!���d���;�#*�%$�C��5zŸt���(% �B/�¤ �C•;�(�Z�#�'�9�)�I�(�#<'*)<�%��(��%$�$��*)����� �����$% �#�B/�/ ���#� � �#� �"�#�;��� �#�#� �

�(�[�B�$���	�#*��1�;/0�#��� 59ª

\

�(<�A¥ª(±��(�#�8�����2*�<������D/9�#���#���8<����0+X�$�#YZ5X§}¨[*:/9�����8<����0+9� �#YZÀg/9�$�'�#�����=5!�-¨

*:/E�����2�D�(��%$���8N �(�����1O:���$�F§}¨²W�5#"B¨V*?/R�����"�����#�$��N$�B�)���2��� �8§6¨B52Ÿ6*)�1*��:�B�#�)
tU��#�'�"�#���	�B*)<�*�<�%"�#�B+[/8�(���

�:�B�{�=�)�BA¥�$���!� ��A�*�<�%��#�1�����2<�� ���B�#*)� <y���#�I/H��<C�#�BA	*)<¥�#���F���#��NC*)� ��/[/H�B�!��*)� <�/!5�79���"���$�:A6�j�$�!�€���(��*����B�

�)�����#���D/z<��=3��-����/H�$�4�V�=<����#*)�I/z�#�²�����9���1�!� �#���B/H���$<]A�*)<�%���3C���:�B<��(��*)� <�/9*)<	�#�'�V����3C��5

Á2•�šx›1œ!’B›C•%$dK

 

5F79���FN$�B�)���F�(�X�#�'�2�$�'�#��������<�*)�[*:/[/H��*)���c(����#�'58O

 

+X��*)% ���=Àg/9N �(�����"�B�;�#�'�"�!�����#��<C�[�#*)�4�8/H�����

*:/8�#���4N$�B�)���'&)(+*-,/.0(��#���4+9��*�%$�C�V*?/2�����(<'%$�BA•UJ�B<�A&*:/F�$�!�����(���)
vA�*:/0���:��
6�BAy*)<&�����1������NC*)�$�]/

�!� �)���1< 5iW

£;5�79���FA�*qr•�=�#��<��²�;�����0+9����<4�$�����������(<�A	���(��%$���[*:/-�B%6�B*)<&¬F_$`ba1Os¢•*)<'�2•C5g¤6W�5

¦

5�79��*?/9�#*)�4�6U6���B+9��N6���=UCª

\

*:/;_ `gaCU�/H�4°

¨0

\

*?/E�����B<�%$�BAyOj¢•*)<��F•�5b•}WD5

Á2•�šx›1œ!’B›C•21ZK

 

5F79���8�$�'�#�����[*:/²KJª

\

'm°

¨�

\

»

ªB±#°

¨� ±

†•a�`ba '-aC`g•

»

_ `ga 'ma�`g•2†•aC`g•	Os¢•*�<��F‚�5k„CW�5

£;5�ª

±

O�«�¬x

¨

W�"

¨

†•ª

±

Oj•}W�"

¨

†³_$`ba '-aC`g•2†•a�`b•Oj¢•*)<��F•C5g•}WD5

¦

5	O#_-¬�3ˆW�¯54 °

¨� ±d»

3d¯�°

¨0 ±

†•a�`q¾!6;¬F_$`ga

»

a�`b‚76ma�`b•€†½¬;a�`b•$•1Oj¢•*)<��F•�5�_�a6W�5

©25�O#_-¬�3ˆW�¯98 °

¨� ±d»

3

¼

¯�°

¨� ±

¼

†®a�`i¾!6ma�`b‚

»

aC`g‚:6

¼

a�`g•

¼

†uaC`g‚$‰	Os¢•*�<��F•�5�_$_(WD5

^-5	¯98 °

¨0 ±

*?/ % �#�B�B�#���L�#�]�(<"�#�'*:/dN$�B�)���tU$aC`g‚$¤CU$+-��*?�h�8�1�B�B<�/•�#�]�(�J�-<���+&�'<�*)�=U<;>=

¨� ±

UB+-*)���6���-�!���B�(���BA

���$�-����*:/-�²�$<�<��I�!�#*��$<.Os¢•*�<��F•�5)_=¤@�B<�AG•C5)_=‚}W�5



‰$‰

¦

���(��������‰�5u79���

 

�'�#�$�n�(�#*?�

¦

�$<]/H�#�����!��*)�$<¥�(�XŸ6��<�/0�$��*)�1� �#�$�[¹[*)���D�(������*��B/

79*��1�2Ÿ6�����dK ‰ ¾

�

· _=a _$_

¤6W

¸

���;Ÿt��<�/H�I/!5

ª

\

K � � � � � �

ªB±!K � � � � � �

‚6W!�����$���B%6�(���

 

�!��*)N �(��*)�$<]/!5

§6¨�K ���

���

� ���

�

��� ���

���

� ���

���

� ���

���

� ���

���

;>=�K �����	��� �����	� ���
��� ���

�	�

� ���

��� �

���

�

�

„CW

¸

���[7L�(��%$���D/!5

�-¨�K ����	� �����	� ���
��� �����	� ���
��� �������

•6W!	[�•A'�(�#�#
.��*)% ���D/!U����D�$5

"B¨�K

�

�����

�

� ���

�

�

�

�����

�

���

��� �

���

�

� ���

���

¯�°

¨0

\

K �����	� ���

�

�

�

�����

�

�����	� ���
��� ���

���

°

¨�

\

K ���

�

� ���

���

���

���

���

���

���

���

���

�

�

¯54 °

¨0

\

K

�

���
�����

�

���

��� �

���

�

�

�

���

�

�

�

���

�

�

�

���

���

¯98 °

¨0

\

K �����	��� �����

�

���

���

���

���

���

���

���

� �

�

�

¼

¯ 4°

¨�

\

¼

»��

K ���

�

� ���

� �

���

���

���

���

���

���

���

�

���

¯�°

¨0 ±

K

�

�����

�

� �����	� ���
��� ���

��� �

���

�

� �������

°

¨� ±

K ���

���

� ���

���

���

���

���

�

� ���

�

� ���

�

�

¯54 °

¨0 ±

K

�

���
���%�

�

�����	�

�

���
���

�

����	�

�

���
���

�

������

¯98 °

¨0 ±

K �����	��� �����	� ���
��� �����	� ���
��� �������

�

¼

¯ 4°

¨� ±

¼

»��

K ���

�

� ���

�

� ���

�

� ���

�

� ���

�

� ���

�

�

;

¨0 ±

K

�

�

� � � � �

" =�K

�

�����

�

� �����	� ���
��� ���

��� �

���

�

� �������



=

K � � � � � � �

¯�°

=0

\

K �����	��� �����	� ���
��� ���

���

� ���
��� �������

°

=�

\

K �����	��� �����	� ���
���

�

���

�

� �

�

���

�

�

�

���

�

�

¯54 °

=0

\

K

�

���
���

�

�����	�

�

���
���

�

���

�

�

�

���

�

�

�

���

�

�

¯98 °

=0

\

K �����	� �����	� ���
��� �����

�

�����

�

�����

�

�

¼

¯ 4°

=�

\

¼

»��

K ���

�

� ���

�

� ���

�

� ���

�

� ���

�

� ���

�

�

¯�°

=0 ±

K

�

�����

�

� �����	� ���
��� �����	�

�

���

�

� �������

°

=� ±

K ���

�	�

� ���

�	�

���

���

���

�	�

���

� �

���

� �

¯54 °

=0 ±

K

�

���

��� �

���

��� �

���

��� �

���

��� �

�����

� �

�����

�

¯98 °

=0 ±

K ���

���

���

���

���

���

���

���

���

���

���

���

�

¼

¯ 4°

=� ±

¼

»��

K ���

�

� ���

�

� ���

�

� ���

�

� ���

�

� ���

�

�

7ˆ�B���)�F‰C5g¤�KJ79*��1��/H�#�=��/E‰ ��_ _V+-��*��)�8�)�I�(�#<'*)<�%F�#���8�BM6��*)N �B�)��<��²�R����<]�!�#*��$<d5

 

<���+•��*�%$��>��)��N6�=�{�'<�*)�=U

;+=

¨� ±

UC���$/9�����=<G� A�A��BA��#�"�#�'�;<����0+9� �#Y��#� %$���������9+-*��#�1*���/J�H+X�2*�<��!�$�4*)<�%F�!� <�<��B�!��*)� <�/!5

 

%t�(*�<dU������

���(�'*)���B�d�)�����#���D/z<��=3��-����/H�$�4�;��<C�#�#*��B/9�#�²�����9���@�����F�!�$���#�B/0�{� <�A�*�<�%@�=3����?�(<��B�#*��$<�/9*�<�����8�#��3C��5



‰�5b¤�5u7d���1���$�D�(� 7 �D�(<�/0*)�#*��$< ¹E*)���D�(�D�h��*��B/ ‰}¾

Á2•�šx›1œ!’B›C•

�

Oj/H���B+-<G*�<¥7ˆ�B���)�F‰�5b¤2+-�������V�����8<���+•��<�*���U ;>=

¨� ±

���(<	<��B+ ���F/H�=��<•W�K

 

5"Ÿ6*�<��!� ;>=

¨� ±

A�*?AG<��$�8��3C*:/0�8�(�8�#�'�"���#��NC*)� ��/E��*)�1�€/H�#�=�dU•*)�����$/8<��	�!rZ�B�!�;� <&§6¨F�(�;����*:/;�#*��1�

/H�����.Os¢•*�<��F‚�5k„CW�5

£;5�79���X<���+x��<�*���Àg/dN �(�����-*:/c(������E���B���B��/H�-�����-*)<'*)�#*?�(�6+X��*)% ���D/ *�<����8�E��<�*����B�#�J(��=�#�FOs¢•*)<'�-•�5�_�‚6W�5

¦

5�79���8�����#�$�9��� �;§6¨-*:/-�²�$�1���'�#�BA1� /R���!��� �#�6K�� ���#�'���E�4*)<C��/z�D�(�#% ���8Os¢•*�<��F•�5b¤}W�5

©25F79���B/0�8N$�B�)���I/9+9�����V����*)<'*)�#*?�(��*C(��BA2+-�'��< ;

=

¨0 ±

+m�$/[�!�#�I�(�#�IA Oj¢•*)<��I/-•�5)_=•�UZ�(<�A	•C5)_�‰6W�5

^-5	79��� ��%$� °

¨0 ±

<'�(+|���$/[�2��*)% ��>��)��N6���Z��<�*��[�$/#/0�C�!*:�B�#�BA	+-*)���*���UC*)��/-AC���)�D�2N$�B�)���8*?/-�!�$�1�'���#�BA

�$/-���!���$����Os¢•*)<'�2•C5g•6W�5

´95¥79���;+X��*)% ���J*?/9�����(<�% �BA1/0�)*)% �����)
€A�*irZ������<����)
6U6�����$��% �d5J79���;���B�(��<�*)<'%2���B�#�;*?/z<��B+•µ��:6�µ�5J�s<

�#�'*:/9��3'�(�1�'�)�6U$�'�(+X��N6���=U����B���B��/H�Fµ��1†½_$`gaCU��#���=�#�8*:/9<����#�I/H�����#*)<'%"A�*qr•�=�#��<��²�@Oj¢•*)<��F•C5)_�·6W�5

¸

52Ÿ6*�<��!�1�����	+9��*�%$�C�"�(���#�B� A�
x���$/��G��*�%$��>��)��N6�=�9��<�*���U�*���/�/H���B�#*?/H�#*?��/"�(���	<��w���$<�% ���"���ZA��B�#�BA

Os¢•*�<��F•�5�_(¾$WD5

¹25F79��*?/z�1�������)
€A�*:/0���:��
'/��#���;*�<�A���3��(�L�����;��*�%$��>��)�=N6������<�*)�m�$/�/H�C�!*?�(�#�IAn+-*��#�	°

¨� ±

5J79��*:/J*:/z<'�$�

�y�����(<�% �B�(�'�)�1N �(�����65xSE<]�!�	�G��*�%$��>��)��N6�=�9��<�*��2*?/"�!�#�B�B�#�BAy���$���G+9�=*)%$�C��U������	� /#/H�C�²*:�(��*)� <

�����0+9���=<1�#���=�¶*:/9�������	�(<��=<���Os¢•*)<'�2•C5)_=‚}W�5

��5•79���F���#���$�;N �(�����V��� �8�"��*)% ��>P����N6���d��<'*)�[*:/E�����"/��(�1�F�$/[�#���"�����#� �EN �(�����2�B�X�#���F+9��*�%$�C�E�����

��<�*��-�1�CA�*q‹��B/!UC¯�°

¨� ±

Os¢•*)<'�2•C5)_

�

W�5

��5•£9�B���B��/H�"�'<�*)�;„	*?/V�1��*�%$��>��)�=N6���ˆ�'<�*)�=U•*)�8��� /V�1<�� <�> (����#�¥yN �(�)�'�65"79����+9��*�%$�C�;�#�]�(�8��<�*��

;

=

¨� ±

�1�CAC*i‹��B/²U�°

¨� ±

U����=�BA�/z*�<������(<	�$�'�#�����[��<�*���U'§

¨

OP+-��*?�h�4���$/[�"1N$�B�)�����(�Xa6W�5J79�������!���$���


=

†³_

»


¨

†³_$5X79��*:/9N �B�)���8*:/z‹]3��BA1� <��!�8�#���8��<'*)�-*:/-�²�#�B�B�#�BAyOs¢•*�<��F•�5�_�‚}WD5

�"5879���F+9��*�%$�C��/-*)<C�#� ;
=

¨0 ±

�(���"�����(<'%$�BAG�����"/��(�1�F�$/��(<C
� �#���=�;+9��*�%$�C��U���3'�!���'�-�#���B�;�#���€¯@°

N �(�����B/"�(���¥�!�$�1�'���#�BA.��/H*�<�%y�#���	*�<������"N �(�����B/"�B�"�#*)�4�1/0�#���x«-¬•
=

OP*j5k�65�U ��*)�1�4/H�����o•}WD5

79���;���B�(��<�*)<'%V�D�(���;*:/Xµ{UC/H*�<��!�[�#���=�#�;*?/¡<'�"��*)% ��>P����N6�����'<�*)� ;

=0 ±

� /#/H�C�²*:�(���BA1+-*)���1�#��*?/z+X��*)% ���

Os¢•*�<��B/-•C5g•�U�•C5g‰CU��(<�A¥•�5g·6W�5

Á2•�šx›1œ!’B›C•ˆœ�� “�–	��
dK

 

5"Ÿ6*�<��!��;>=

¨� ±

†uaC`ga��(�[�#���8������NC*)�$�]/9�#*)�4�;/0�#���dUC*)�-��� /R<'�@�!rZ�B�²�-�$<¥§}¨FOs¢•*�<��F‚�5…„�W�5

Á2•�šx›1œ!’B›C•�dK

 

5F¹E*�%$��>��)��N6�=����<�*��:;+=

¨0 ±

+-� /E�B%6�(*�<¥a�`ga��(�-�����;������NC*)�$�]/9�#*)�4�;/0�#���dU'/H��*)�m/H�#*��)�Z���$/-<��"�!rZ�B�!�X�$<

§6¨8Os¢•*)<'�2‚C5k„CW�5

£;5�¹E�B+9�=N6����U ;>=

¨� ±

‹�<��B�)�)
F���$/J�;<�� <�> (=���#�8N �(�����[�(�J�#�'�[�!���#����<C���#*��1�X/H�#�=�GOj¢•*)<��[‚C5k„�WD5-Osª

\

°

=�

\

»

ªB±#°

=� ±

†•a�`ba 6-aC`ga

»

_ `ga 6ma�`g‚

�

†Œa�`b‚

�

WD5

¦

5 
.��*)% ���8°

=�

\

*:/8�h�]�(<�% �BAw���B���B��/H���#����*)<'�����V�����$� ª

\

+m�$/8<��$<�> (������y�B�2�#*��1�"/0�#���.«X¬u�=

OP*j5k�65�U6�#*)�4�;/0�#���

�

WD59¯�°

=�

\

†•ª

\

OP«L¬x�=�W " =-†Œª

\

O

�

W " =-†³_$`ba76ma�`b‰$¤1Oj¢•*)<��€•�5g•6W�5

Á2•�šx›1œ!’B›C•����dK

 

5F£9�B���B��/H�¥O~‹]<��(���)
�W ;>=

¨� ±

+-� /V<�� ��a�`baG�(�F�#����������N�*��$��/8�#*��1�"/0�#���dUL*)�F�#���1��� ���(��*)��
G�1�CA�*q‹��B/

°

¨� ±

�B<�A&�#�������!���$���1��� /"�(<x�!rZ�B�!�8�$<o§6¨B5

 

/F�G�#�B/0���)�=UJ§}¨1† ª

\

°

¨�

\

»

ª(±�Oj°

¨� ±z»

;>=

¨� ±

W"†

a�`ba 6-aC`g‰ ¤

»

_$`gaCOsaC`g‚�_

»

aC`g‚

�

WJ†•a�`b‰$·	Os¢•*�<��B/-‚�5b‚@�B<�AG‚C5k„CW�5

Á2•�šx›1œ!’B›C•�����K

 

5F¯98 °

¨0

\��

�

¼

¯54 °

¨0

\

¼

»��

U�/H�4�2<���+ ��<'*)�-*:/-�²�#�B�B�#�BA•U ;��

¨�

\

Os¢•*)<'�B/-•�5�_�¤��(<�A¥•�5)_=‚}WD5



‰

�

¦

���(��������‰�5u79���

 

�'�#�$�n�(�#*?�

¦

�$<]/H�#�����!��*)�$<¥�(�XŸ6��<�/0�$��*)�1� �#�$�[¹[*)���D�(������*��B/

���������
	����� ��� �
� ��� ��� ��� ���

�������	������ ����!

"�#

� $ % % $ $ %

"&

� % $ $ % % $

����')(�*��,+�-
+�	���.�/	0��1�+�	0��*��2�!

3�4

� %65�7,$98 %65�%,$ $�5�%
%:8 %65�%�;<8 %65�=
>:8 %65�%
%<8

?A@
�CB
%65�7,$ %65�D
>E8 %65�D
><F B
%650;2G<F B
%650;2G %65�D
>

?AH
� %65�%
% B
%650;�$I8 B
%650;�$KJ %65�D
D<J %65�D
D B
%650;27

�L�����	M�N+O(�-��	��!

P

4

� $�5�%
% %65�%
% $�5�%
% %65�%
% $�5�%
% %65�%
%

����QR�,ST+O	���UK�V��-�W
	��X��	�/�!

Y

4

�CB
%65�Z
=<F %65�%,$ B
%65�%
% %65�%�; B
%65�%
G %65�%
%

[�\

4]

#

�CB
%65�Z
=<J %65�%
% %65�%
% %65�%�; B
%65�%
G %65�%
%

\

4]

#

� %65�Z
Z<J %650;2D %650;2D %650;27 %650;
; %650;
;

[_^ \

4]

#

�CB,$�5�%
%<` B,$�5�%
% B,$�5�%
% B,$�5�%
% B,$�5�%
% B,$�5�%
%

[_a \

4]

#

� %65�%
%<` %65�%
% %65�%
% %65�%
% %65�%
% %65�%
%

b�c [d^ \

4]

#

c�e<fg� %65�D
% %65�D
% %65�D
% %65�D
% %65�D
% %65�D
%

?

4]

#

� D h D D D D D

[�\

4] &

� %65�%
% %65�%,$ B
%65�%
% %65�%
% %65�%
% %65�%
%

\

4] &

� %650;2i %650;2G %650;2G %650;2G %650;2G %650;2G

[_^ \

4] &

�CB,$�5�%
% B,$�5�%
% B,$�5�%
% B,$�5�%
% B,$�5�%
% B,$�5�%
%

[_a \

4] &

� %65�%
% %65�%
% %65�%
% %65�%
% %65�%
% %65�%
%

b�c [d^ \

4] &

c�e<fg� %65�D
% %65�D
% %65�D
% %65�D
% %65�D
% %65�D
%

?

4] &

� ; ; ; ; ; ;

Yg@
� %65�%
% %65�%,$ B
%65�%
% %65�%
% %65�%
% %65�%
%

j

@
� $ $ $ $ $ $

[�\

@

]

#

� %65�%
% %65�%,$ %65�%
% %65�%
% %65�%
% %65�%
%

\

@

]

#

�CB
%65�7,$ B
%650;2G B
%650;2G B
%650;2G B
%650;2G B
%650;2G

[_^ \

@

]

#

�CB
%65�D,$ B
%65$; B
%65$; B
%65$; B
%65$; B
%65$�%

[_a \

@

]

#

� %65$�= %65$�% %65$�% %65$�% %65$�% %65�%
i

b�c [d^ \

@

]

#

c�e<fg� %65�7
% %65$�Z %65$�Z %65$�Z %65$�Z %65$;

[�\

@

] &

� %65�%
% %65�%
% B
%65�%
% %65�%
% %65�%
% %65�%
%

\

@

] &

� %65�D
7 %65�D
> %65�D
> %65�D
> %65�D
> %65�D
>

[_^ \

@

] &

�CB
%65�i�; B
%65�7
= B
%65�G
i B
%65�G
i B
%65�G
i B
%65�G
i

[_a \

@

] &

� %65�G
D %65$�D %65$�% %65$�% %65$�% %65$�%

b�c [d^ \

@

] &

c�e<fg� %650;2% %65�G
D %65�G,$ %65�G,$ %65�G,$ %65�G,$

YgH
�CB
%65�Z
=<k %65�%
% %65�%
% %65�%�; B
%65�%
G %65�%
%

j

H
� $ l $ $ $ $ $

[�\

H

]

#

�CB
%65�Z
=<m %65�%
% %65�%
% %65�%
% B
%65�%
G %65�%
%

\

H

]

#

� %65�7�;nm %65�D
D %65�D
D %65�D
D %65�D
Z %65�D
Z

[_^ \

H

]

#

�CB
%65�=,$ B
%65�D�; B
%65�D�; B
%65�D�; B
%65�7
> B
%65�7
>

[_a \

H

]

#

� %65�G,$ %65$�= %65$�= %65$�= %65$; %65$;

b�c [d^ \

H

]

#

c�e<fg� %650;2Z %65�7
G %65�7
G %65�7
G %65�G
D %65�G
D

[�\

H

] &

� %65�%
% %65�%
% %65�%
% %65�%�; %65�%
% %65�%
%

\

H

] &

� %65�%
% B
%650;�$ B
%650;�$ B
%650;27 B
%650;27 B
%650;27

[_^ \

H

] &

�CB,$�5�%
% B
%65�7
% B
%65�7
% B
%65�G
% B
%65�G
% B
%65�G
%

[_a \

H

] &

� %65�%
% %65$�= %65$�= %65$; %65$; %65$;

b�c [d^ \

H

] &

c�e<fg� %65�D
% %65�G
G %65�G
G %65$�> %65$�> %65$�>

7ˆ�B���)� ‰�5b‚�Kporq6s
tvuxwzy�u6{0|zs
}�s�|:~6qxwz•2€‚•

�

¨0

\

€�uNƒ�„E…Ns
s
q†ƒ�‡6‡xs2‡ˆ•�‰Š•�u6s_q6s
•t‹‰•Œ�Ž••’‘�uxw“„”~6qxw••–ƒT|—|z‰,t˜„”•�u6s

s2™•~xwz}Tƒ |zs
qNš�s:›�~6qNš�•wz‰�q–•O‰<…NsI|•s2ƒœŒ�q6s2‡•ƒ ›ž•Os
ŒŸ„g‰� <s¡›�~6Œ�•�u6s
Œ¡•�Œ�ƒ wzqxwzq6y–¢„•�s
£N„9¤2¥T¦¨§�©6€xq6‰�•˜„gu6‰Ttªq�«�•�¬®n•gw• ”s

„•Os
£n§6¤�€,•�u6sªq6s
•�t�‰�ŒOŽ•¯�„�‰•~6•�£6~6•�w“„�q6s2ƒœŒ|z°£±s
Œ›�s2š�•2•�²�s
s‚•�s�³6•´›�‰�Œ�wzqx›�‰�Œ� nƒ,•gw•‰•qnƒ,…N‰•~6•�s
qx•�Œwzs2„�|“ƒ,…±s�|•s2‡µtŸw••Ou

š
ƒ,£xwz•�ƒT|M|zs
•�•�s
Œ�„
•



‰�5b¤�5u7d���1���$�D�(� 7 �D�(<�/0*)�#*��$< ¹E*)���D�(�D�h��*��B/ ‰$·

£9�B���B��/H�F�(�X�#���F<���+³��<�*��8�(<]AG*)��/[<���+³+9��*�%$�C��/²U{�����2�����	�(*�<�A����-�B�X�#���"��3'�(�4���)�8*:/[���B�#�#*��BA� ���

*)<¥7L�(�����2‰C5g‚C5JÁ2•�š•›	œ!’I›�• �]žZK

 

5F79���X�$���������L*:/L�!�$�1�'���#�BA��$/ˆ*�<V�����9�'�#��NC*)� ��/d/H������/

�

��<'*)� ;��

¨0

\

�]�$/ˆ<��[�!rZ�B�!�d
6�=�JOs¢•*)<'�-‚�5…„�WD5

£;5�79���8�$�'�#�����[��<�*��-���$/[�(<	�����#� �EN �(�����F�$/-���!���$���@Oj¢•*)<��F•C5g¤}WD5

¦

5�79��*?/��!�$<'<��B�!��*)�$<���� /z�;��*�%$��>��)�=N6�����'<�*)�=U6/H�F�#���-���B�(��<�*)<�%8�D�(�#�-*?/Jµ � 6 µ@Oj¢•*)<��[•C5g•8�(<�A�•�5�_�·6W�5

©25F79���[/0���(��*:/0�#*:�=/f��� �J�#���[�!� <�<��B�²�#*)� <@+X���#�-���B/H�=��*)<"�����E�?�$/0�z��*)�1�X/0�#���¥Os¢•*�<��B/J•�5�_�•8�(<�A�•�5�_�‰6W�5

^-5	79���8*)<]A���3��(�J�����8��*)% ��>P����N6������<�*��-�1�CA�*q��
�*�<�%2����*:/-�!� <�<��B�²�#*)� <.O�; �

¨�

\

WJ*?/-•Oj¢•*)<��F•�5q¾$WD5

´95¥79���X���#���$�LN$�B�)���J���$�L�#���X<���+x��*�%$��>��)��N6�=�$��<�*��ˆ*?/ �����-/��(�1�X� /ˆ�#���B���(�]�#���X+9��*�%$�C�d*)�L�1�CA�*i‹]�B/!U

¯�°

¨0

\

Oj¢•*)<��F•C5)_

�

W�5

¸

58�¨-†•aCU�/H�4 �9†³_

»

�¨[† _ 5

¹25F£9�B���B��/H�� � † _ U��#���;*�<������XN �(�)�'�B/z��/0�BA1�#���!� �1�������E�����;+X��*)% ���X�����(<�% �B/-�(�X�#*��1�;/0�#��� _�¤

�!� �1�R�����$�¶��*)�1�e/H�#�=�w_ _@O�«L¬x � †|_�¤8¬u_;†³_$_BW�KX¯@°

��

\

†�" � 6mª

\

O�_$_(WX†•a�`b‰$· 6�_$`ba�5

79���$�'%$�&<�� �F/H���B+-<.*)<.7L�(�����1‰C5g‚�Ud�����(*�<�*)<'%	�!�$<C�#*�<��'�B/E�#�	�1�CAC*i��
	�#���4�!� <�<��B�!��*)� <y+9��*�%$�C��/!5

 

�

�#*��1�X/H�#�=��¤�_$U6�����-<����0+9� �#Y8�$�'�#�����D/J�(�#�-<'�B�(���)
2�����0���B�!�XOP<��F� A�A�*)��*)� <��(���'<�*)�D/��(���[�!�#�B�B�#�BA�W�5�79*��1�

/H������/-¤$¤ �C¤ •1/H���B+³�B�)�•��� ���E���t/#/H*����)�F��� /H�B/9���$�-�����8�BM6��*)N �(����<��!�-����<��²�#*)� <d5

Á2•�šx›1œ!’B›C•®ž ��K

 

5F79���FN$�B�)���"�B�X��<�*)�#;>=

¨� ±

*?/;a�`b•

�

Ud�(<�AG�����2N �B�)���"�B�9�'<�*)�#;+=

¨�

\

*?/2¬;aC`k„�_ 5879��*:/-*)<]A�*:���B�#�B/-�#�]�(�

�(�[�#�'�e��� �)���(+-*�<�%"�#*��1��/H�#�=�dU{*q���'<�*)�[ªB±-*:/[�$�!��*)N �(���BA•U�������<¥�$���������[��<�*)�[§6¨�/H��� ���:A	�{�I�!�$�1�

/H���#� <�%$��
	�$�!��*)N �(���BA•UC�����-*i�L*�<�/H���B�$A�*)<����'�-��<�*)�mª

\

*?/9�$�²�#*)N �B�#�BA•UC�#���=<G§6¨[/H�'�$���?An���8+9�I�(YC�)


�$�²�#*)N �B�#�BA•5

Á2•�šx›1œ!’B›C•®ž�žZK

 

5F79���8N �(�����8�(�f�#���8�$�'�#�����[��<�*��[�(�[�#���F�!�'�#�#�=<��X�#*)�4�;/0�#���¥*:/!K

§6¨�Os¤ ¤}W[†•ª

\

Oj¤$¤}W

�

°

¨�

\

Os¤ ¤}W

»

;��

¨0

\

Os¤C_(W��

»

ªB±²Os¤$¤6W

�

°

¨0 ±

Os¤ ¤}W

»

;>=

¨� ±

Oj¤�_(W��

†•a�`ba�Oja�`k„t•V¬xaC`k„'_(W

»

_ `gaCOsa�`…„6¤

»

aC`g•

�

W

†³_$`ba�`

£;5�ª

\

°

=�

\

»

ªB±�°

=� ±

†•a�`ba 6;¬�a�`…„6¤

»

_$`ba 6-aC`g•

�

5

¦

5�ª

\

°

��

\

»

ªB±�°

�� ±

†•a�`ba 6-aC`g• •

»

_$`ga 6�¬;aC`k„'_$5

Á2•�šx›1œ!’B›C•®ž'ÂdK

 

5F§6¨�Os¤ ‚}W[†•ª

\

Oj¤$‚}W

�

°

¨�

\

Os¤ ‚}W

»

;��

¨0

\

Os¤ ¤}W��

»

ªB±²Os¤$‚6W

�

°

¨0 ±

Os¤ ‚}W

»

;>=

¨� ±

Oj¤$¤}W��

†³_$`ba�Oja�`k„t•V¬xaC`k„'_(W

»

aC`gaCOsa�`…„6¤

»

aC`g•

�

W

†•a�`ba(„'`

£;5�ª

\

°

=�

\

»

ªB±�°

=� ±

†³_$`ba 6;¬�a�`…„6¤

»

a�`ba 6-aC`g•

�

†|¬;a�`…„6¤C5

¦

5�ª

\

°

��

\

»

ª
±

°

�� ±

†³_$`ba 6-aC`g• •

»

a�`ga 6�¬;aC`k„'_V†Œa�`g• •�5

Á2•�šx›1œ!’B›C•®ž $dK

 

5�_$`ba�Oja�`k„t‚

»

a�`b•$•}W

»

a�`ba�OsaC`k„t¤2¬&aC`k„6¤6W9†•aC`g·

�

5

Á2•�šx›1œ!’B›C•®ž 1ZK

 

5Fa�`ba�Oja�`k„ „

»

a�`b•$•}W

»

_$`ba�OsaC`k„t¤2¬&aC`k„6¤6W9†•aC`gaC5



¾Ba

¦

���(��������‰�5u79���

 

�'�#�$�n�(�#*?�

¦

�$<]/H�#�����!��*)�$<¥�(�XŸ6��<�/0�$��*)�1� �#�$�[¹[*)���D�(������*��B/

����� ���	��
���������	���

79+9�y*)�4�{� �#�D�(<C�2�����B���$�²�#����*:/H��*:��/8A�*?/H��*)<�% ��*:/0�&�#�D�(<�/0*)�#*��$<x��*������B������*)�B/-���#�$� �{�=����N�*��$�2�'*)���D�(�#>

�h�'*)�B/²52´ˆ*���/0��U•�����(<]/H*)��*)� <w��*������B������*)�I/E����N6�2<�� A�*:/��!�$<C�#*�<��'*)�#*��B/!5879�'�1� �!�#*�N$�B�#*��$<y����<��!��*)�$<y�B�-�����

�$�!��*)� <	�(<�A���*)% �����#>��)�=N6������<�*���/�*:/X�!�$<C�#*�<��'�$��/[OP*)<"�j�$�²��U�*���Àb/¡��*)<��I�(����W�U6�1�B�B<�*)<'%V�����B/0�E��<'*)��/XA��2<'�$�

<����BA1���"�{�€�!�$�4���)�������)
F�$<¥�$�[�!� �1���)�=�#����
2�(rf5-79�'*:/9<�� �E� <��)
1�n�(Y6�B/�*)�-���t/#/H*����)�F�#��A���%$�D�$A�*���<C�

A��B/��!��<C��U������8�1�B�B<�/R�����(�8��������NC*)� ��/;�	��
1���1� �!�#*�N6�2���N �B�#
C*)<�%���(�� .0(�(��t5"£9�B���B��/H�F�(�-����*:/��(<�A

���B���(�]/H�8��*)% ��>��)��N6������<'*)��/J*)<¥�2�#�D�(<�/0*)��*)�$<	��*������B������
"*�<�*)��*:�B�)�)
F����N6�;<����!rZ�B�!�X�����-�$<'�)
��(N6�=�9�#*��1�

����%$*�<G�#�4�#�BA��]�!�8���#���$��U��#�'�"�)�B�B�#<�*�<�%1�²���#N6�8�#�=<�A�/-�#�	A��I�!�#�B� /H�8�j�(*)���)
1�4�$<�� �#�$<'*:���B�)�)
tU��$/[+-*)�)�L���

/H���=<*�<yŸ6�B�!��*)�$<¥¾65g¤C5

Ÿ6�B�!� <�A•UC�(<	�B%$��<C�J�#���B�J��/H�B/J�#���4�{� ���B���#�D�(<�/0*)�#*��$<���*)�=���(�D�h�'*)�B/ˆ���F�h���6�t/H�8� �!�#*��$<�/�*��1���)�=�@��<C��/

�x/H
'/H�#�=� �(�������! .!� &#"� �(��%$&� (0.�'/.�(�$&�)(�'+*�(�,�,- . ,+*sc8*)<�/0�#�B� A®�B���x/H*�<�%$���y��<�*)�	��<]�!�CA�*)<'%l�B<Ž�=<���*)�#�

��������N�*��$�=U{*��E*?/R�����2���B�#�����#<y�B�-� �!�#*�N �(�#*��$<�/[�$�²�#�6/�/;*)<����'�;�B<�AG��*)% ��>��)��N6���d�'<�*)�D/R�����(�8AC���#�����1*)<'�B/

�#���J��������NC*)� �ˆ���E���9�����0���$���1�BA•5L79���X��<�*)�L� �!�#*�N �(�#*��$<�/d�#�=���#�B/0��<C�L�E/0���ˆ�B�Z�!� <�����3���>s/0��<�/0*)�#*�N6�����?�(<�/²K

/H�BM6����<C�#*?�(�L���:�B<�/;�����{�IA�A��BA	+-*)�#�.�²�$<C�#*)<'%$��<��²
G*)<C���$�#�n�(�#*��$<d5F^J�$���w�'*)%$�'>P����N6���L��<�*)���#�������B/H�=<��D/

�1���(���#*:�²���:�B�V�4�CA�*i‹Z�=�(�#*��$<.�#�	�	�BY6�"*)<.�#����<����0+9� �#Y¥%$*)N6�=<&/0�{�I�!*i‹Z�2�=3����B�!���BA.�(<�Aw�'<���3C�{�I�!�#�BA

*)<��'���9��N6�=<��D/!5��P�L�����;��N6��<C�J*:/J��3����B�²�#�BA•U6�����;��*�%$��>��)��N6�=�{�'<�*)�m���(<1���8NC*)��+X�BA@� /-�2�)*�<�Y"*)<	�2�'�:�(< U

���(���#
C*)<�%����#�$� �1���#��NC*)� ��/;�#*��1�F/H�#�=�w���1�#����<���3C�;�������(% ��<��=Àg/;*)<C�#�=<���*)�$<¥�#�	��3C�B�!�����2����*:/E�'�:�(< 5

�P�J�#���F��N6��<C�-*:/-<��$����3����B�²�#�BA•U��#�'�2��<�*��;�=�(<y���"�#��� ��%$�C�;�B�-� /E�����(NC*:AC*)<�%4�!�$<C�#*�<�%$�=<��!*)�I/z���$�;�����

���:�B<d5

´]� �;��3'�(�1�'�)�6U�������Àb/E/��I
¥�#���€A��B/0*)�#�IAG�{�=����N�*��$�[*:/!K[�1�BN6�8�B�$/0��Ud�B<�AG*i�X*)�=Àg/[�!�$�?A•U•�1�BN6�8/0�$�����dU

�����1*q�8*)�=Àg/"���$�=UE�1�BN6�	<�� �#�#� 5 79��*?/1���B<u�{�.AC�$<��y�C
o�$�!��*)N �(��*)<�%.'+*/*2�(�F�����G���$���)�B+-*)<�%.��<�*���/²K

0y^-U ;21354 3�6•UJ�(<�A%;218794 3�:•OP+-��*��)��<���%t�(�#*�N6���)
.� �!�#*�N �(�#*�<�%y�B<�
 �!�$<-;]*:�!��*)<�%	��<�*���/�W�5.79���1��������NC*)� �

��*)�=���(�D�h�'*)�B/J�(�-Ÿ6�I�!�#*��$<¥‰�5�_V��<]�!�$��<C�#�=�#�BA1�����$�������	/9���B���B��/H�F�$<���
1�$<��F��������N�*��$���!�$�'�:A1���"�$�²�#*)N6�

�(�X�;�#*��1�65d79���I/H�[���#� ���)���n/ˆA�*?/#�B�����B�(�m�!�$�1�'�)�������)
[*)<��#���-<'��+u/0
�/0�#��� /H*)<]�!�-�@�'�)�#*����)�f��*)% ��>P����N6���

��<�*���/-���B<���€�$�!��*)N �(���BA	/H*)���������(<'���$��/0�)
65

7 �D�(<�/0*)�#*��$<.��*)�=���(�D�h�'*)�B/9�	��
¥�(�?/H�	���"N�*���+9�IAG�$/8�	/H
'/H�����¿�B�m�!�$<C�#*�<���� ��/H>�N �(�����BA.�!�$<�AC*)�#*��$<�>

�$�!��*)� <y�#�����B/E�#�]�(�F�(���@*�<�/H�����#�BAG� �;�#�=�1�BN6�BA	A�������<�A�*�<�%	�$<v�(<�� �#���=�2/0���8�(�m/H�]�h�.�#�����B/E�����(�F�(���

*)<.�#����<&*)<]/H�����#�BAy�$�F�#���1�BN6�BA¥A�������<�AC*)<�%¥�$<o�(<�� �#���=�"/H�=��Uˆ�=���$5 
u���=<&<���+Š�����)�B/"O�<���+Š��<�*���/�W

�(���	�$A�AC�BA•UJ�#����
v�(���	*)<�*��#*:�B�)��
y*)<CN�*?/H*)�'�)�"�#�y�����¥/H
'/H�����yUJOP*j5k�65�Uˆ�#�'��
w�]�IN6�4<��y�!rZ�B�!�²W�U������"� <��)


%$�D�$A����B�)��
1�)�B�B�#<	�#������N6�8�B<G�!rZ�B�!�[� /9�#���8� �����$�#����<�*��H
	���1A��I�!�#�B� /H�;�=�#�#� �E�'�#�B/0��<��D/z*���/H�=�i��5

<

^�<����B��/H���?�(��*)�$<>=2�(�f�;��������N�*��$�=U��(<4*)�1���$�����B<��J�²�$<��!�=���J�#�2�����[�{�=����N�*��$�J��*)�=���(�D�h�'*)�B/ˆ�B�JŸ6�B�!>

�#*��$<¥‰�5�_8/H�#*��)���C���!�'��/!U��'���[A�*irZ������<C�#�)
t5��s<	7d���1���$�D�(�d7d���B<�/H*��#*��$<¥¹E*)�=���(�D�h�'*)�B/²U}*q�L�#���8+X��*)% ���J���#�$�

�1/H�=<�/H�F�#�	�B<.�$�!��*)�$<y*?/E/0�#���$<�%'U•�#���=<y�#���€/H��<�/0�+?o�$�²�#*)� <y��������N�*��$�[*:/-�!rZ�B�!��*)N6����
@��<]���(��/0���:�B�#�BAZ5

79�������1�1*)% �����{�¥�	+-���$���	/H���#�B�B�‡�(��/0���h�v�{�=����N�*��$��/2�����(�€�(����I/#/H�=<���*:�(���)
¥�#�5;��=3�*�N6�6cˆ� <��!�1�����

/H��*)�����)��/9*?/;�{�=���!��*�N6�BA•U��#���4�$�²�#*)� <y�C���!���D/!5479���"���$��<�A'�(�#*��B/V�����0+X����<y��<��=�(��/0���:�B�#�BAy��������N�*��$�D/

�(�����B�B�E+-�'��<y�B<G*)�4�1�BA�*��(���E���B/H��� <�/H�"���1��/H��*)�����)��/�*?/R<�� �EYC<��B+-<d5-79�'*:/9*:/-+-�������F�p<��=+ ��<�*��

*:/X�!�#�B�B�#�BA1���2‹�<�A1�#���F�!� <�����3C�9�#�]�(�-+-*)���dA��=�#�����1*)<��-�����F�!�$���#�B�²�9�#�I/H���$<�/0�65-SE<]�!�;�#�'�2�²�$<C�#��3C�9*?/

���$��<]A•U•�#�'�2<���+³��<'*)�[��*)<�A'/R���$%$�=�#�������H+X�1/0�#���B�(�	/-�(�X���5;���3C*)N6�;���B/H��� <�/H�B/;*�<����1�1/0*)<�% �)�€/H�#���B�(�

�(�f�#�B/0���$<�/0�B/!U��#�C��/-�!� <�/H��*)�#�'�#*)<'%1�2<��=+-�)
1��<]���(��/0���:�B�#�BAZU��!�$<C�#��3C�#>j/H�=<�/H*��#*)N6�[��������NC*)�$�=5

@9•�šx•~’B“C’B•BA�–Lœ+CzS[<������#� ���)��� +-*)���¥7 ���4�{� ���B�d7d���(<]/H*)��*)� <G¹[*)���D�(������*��B/ˆ*:/9�����(�-���������8�(���V<'�"��*:A�>

A���<���<�*���/z*�<1�#�'�E�����$AC*)�#*��$<��B�d/0��<�/H�tU��(<]A@�#���e�$�!��*)N �(��*)�$<�����<��!��*)�$<]/9�(���;�)*�<��B�B��5�¢•*�<��B�B�-�$�²�#*)N �B�#*)� <

D�E)F�GIH�JLK�FBMONPNRQ�H�S!T	JVU!J#W)NPMOJVT�H�XZY[MOK�G�X�MPQ\MOJ+H�F�MPU5J]K�^-_]U�`aTIb!TIX�^cY#dVT�FBUeMPFBK	d]K�T�U�f8_]MPg!_]ThX)W)U!XiY[TIX�G�U!JVJ]T�G�FBMOU5J]K�^RHjK

KB_]U!d]N2YlkmTZGnNOT�H�Xaf/XBU!Q�FB_]Tpo]XBU!g!X�H�Q�FBXiH5G�TpMPJ�FB_]TpN2H�KBFRK�T�G�FBMPU!JrqtsR_]MPKR`RMPNPNmk+TpKB_]U�`RJuH�gvHjMPJ�MPJ�w#T�G�F�MPU!JuxVq yVq{z]q



‰�5b‚�5

¦

� <��!�)�]/H*)� <�/ ¾6_

1 2 3 7 8 9
Con

str
uc

tiv
e

Ord
er

 >
 1

Ord
er

 >
 2

In
cr

em
en

ta
l

C M-k k+ F Ö ÖÖ Ö

Dimension of
   Difficulty

Training Algorithm

4

M/MLSDTemporal Transition
       Hierarchies

7ˆ�B���)�€‰�5…„�K;79�'���h���B��� �!�#����*:/0�#*:�=/9�(�X�#����7d���1��� ���(�f7d���(<]/H*)��*)� <.¹E*)���D�(�D�h�C
1�B�)% �$�#*��#��� 5;79�������B�#��>

%$� �#*)�I/E�B�#�2�����"/��(�1�F� /R�����6/0�"�(�X7L�(�����B/[‚�5)_F�(<]AG„�5g¤C5

<

¢ˆŸ =n*�<¥�!�$�����1<¥‚p*�<�A�*?���(���B/9�#���B��U•% *)N6��<

Y�<'�(+-���BA�% �2�(�¡�#���F���#��NC*)� ��/[/H���B�#�6U A��B/H*��#�BA1�	�B����*�<�%6/9���#� �¿/0��<�/0�B/E�#�4�$�²�#*)� <�/E����/H�-���F�)*)<'�B�(���)


/H���]�(���B���)�t5

 

�)�Z�$�#�'���-<��$�D�(��*)�$<¥*:/9*?A���<C�#*:�=�(�•���@�����(�-�B�X7L�(�����V„'5g¤C5

����<��!��*)� <�/J/H�$�4���#*��1�B/•���B*:/0�;�8�#�BA ;Z�(%F*)<��#�����!� <�<��B�!��*)� <�*:/0�J�!�$�4�@��<'*)�0
8A����[�#�8������*)�J+X�B�(Y"���B+->

����/8�(�eA�*:/��!�#*��1*)<]�(�#*��$<y*�<&�#�D�$A�*��#*)� <��(�X<����0+9� �#Y'/@O0Ÿ6�B�!��*)�$< ‚�5)_BW�5.79���	/��(�1�4���$�?A�/e��� �"<����0+9� �#Y'/

+-*)�����$������*?A�A���<x�:��
6���D/!5o¹E�B+9��N6�=��UJ�#���B<�/H*��#*��$<l�'*)���D�(������*��B/V��/0�G��*�%$���=�#>��$��AC���1�²�$<�<��I�!�#*��$<�/²U9*)<�>

N6�$��N�*�<�%G�����G�����)��*)����*:�²�(��*)�$<.�(�e*)<����'�#>���<�*)�D/p+-*��#�x�B� �h�o�$�#�'���	Os^JM6���(��*)�$<]/1‰�5b‚w�B<�Al‰C5k„�WD5u79��*?/

�1�B�B<�/2�#���B�1AC�B/H��*��#�	�#�'�G�)*�<��B�B���$�!��*)N �(��*)�$<x����<��!��*)� <u�(<]A•�:� �hYv�(�8��*?A�A���<o��<�*���/!UX�#���	<����0+X�$�#Y

���(<	*�<n�j� �!���!�$�1�'���#�;<'�$<�>��)*�<��B�(�-����<��²�#*)� <�/-�(<]AG���B<G�	�BY6�;�!�?�$/�/H*i‹{���(��*)�$<]/R�����(���(���V<'�$�[�)*)<'�B�(���)


/H���]�(���B���)�t5��E��N6�=�#�#�'���)�B/�/!UC�#���B/0�"�	�(�'��*)<�%t/E�B�#�€�!�$<�/0�#�����!�#�IA���#�$�•�����"*)<��'����/;�B�E�'�#��NC*)� ��/E�#*��1�

/H������/!cC+-*)�����$���X���#�=N�*��$��/J*)<����'��/!UC�#����<����0+9� �#Y����B<1�$<���
@% ��<����D�(���;�)*�<��B�(�J� ���#���'��/z���#� � *���/J*)<����'�

�(�-�����F�!���#����<C�-�#*)�4�;/0�#���d5

79��*:/E<'���BA<'�$�;�����@�����$�������yU����B+X��N6����5[�P�J�����2<��=�H+X�$��Y•Àb/R*�<������[*:/E�������B�(���BA�BN6���[�����)��*)�����

�#*��1�"/0�#����/²Uˆ�����1<����0+X�$�#Y.�=�(<x�!� �1�������"<��$<'>P��*)<��B�B�8�	�(���'*)<�%t/������$� �#�����#�=�{�I�(�#�IAw*)<��'���FA��(�D��5

�s<&�#� �{� �#*?��/2��<CN�*��#�$<'�1��<C��/E����*:/"���B<x�{�¥A�� <��1�C
&%$*�N�*�<�%G�����1���$���$�4�

<

/0����
t=.�$�²�#*)� <dUJ�(���)�B+-*)<'%

�#���F�B%$��<C�-�#��/0����
	*)<1*���/-�!�����#��<C�9���t/H*)��*)� <G��<C�#*��•*)�-�]�$/-�	�$A���+-���(����N6���-AC*:/#�²�#*)�4*)<��B�#*)� <@*��-<����BA'/

�#�'5J79��*:/X�(�������6� �h�1*?/9A�*?/#�!�]/#/H�IA@*)<	Ÿ6�B�!��*)� <G¾65b‚�5g•C5J©E*irZ������<C�z���t/#/H*����)�e/H�$�����#*��$<�/X�(���8A�*:/��!��/�/H�BA@*�<

Ÿ6�B�!��*)� <

�

5…„�5

 

<��$��������*:/�/H���y*?/p�����(�1�B�F��<��)*��1*)���BAw��*)�1��>jA����?��
�/²5l79���./0
�/0�#��� A��I/#�!��*)���BAl�B���(N6�y*?/p� <��)


���(�]�(�����2�(�X���'*)�:AC*)<�%���*)�=���(�D�h�'*)�B/9�����(�8/0���(<.�"‹�3��IA<C���@�����-�B�X�#*)�4�8/H������/!5�79��*:/[�1�B�(<]/R*��;���B<

�$<���
y�)�B�B�#< 0y�(��Y6�(NC>��G�D�$/HY'/@O0Ÿ6�B�!��*)� <.¤�5g¤C5g‚6W�Uˆ�����$�'%$�x*)�F���B<w���B�(��<w�������,+-����<��y*?/e�'<�Y�<'�(+-< 5

�s�[���(<�<'�$�;���B�(��<y�(����*)�����B�#
1‹�<�*��#��>j/H�D�(�#�F%$�D�(�1�	�B��/J�$�8�B<�
1�4�$�#�F�!� �1����*:���B�#�BA@�D�$/0Y�/²5

 

���6/#/0*)�����

/H� �)����*)�$<u���$�¥�#��*?/1�)*)�4*)���B�#*��$<l*?/	A�*:/��!��/#/0�BAu*)< Ÿ6�B�²�#*)� <

�

5k„'5•79��*:/1*:/	�B�:/H�o<��$�	<��I�!�B/#/��(��*)�)
Œ�(<

��<�� �#�1� ��/9A��D��+-���$��Y•U�/0*)<��²�V�����F�(��%$�$��*)�����•���B<G/0�#*��)�•���B�(��<��1�#�=%6�(�DA��)�I/#/9�(�¡*)��/-/0*����t5

 

‹�<��(�f*:/#/0���"*:/[�#���B�V�B�X�#��*�<����$�D�!���1��<C�-�)�I�(�#<'*)<�%'U•+-��*:���G+m�$/;���B<�A��)�IAy/H�	*)<C�#��*��#*�N6���)
�*)<y�����

���$/0�@�B�[��������N�*��$�8��*������B������*)�B/[*)<lŸ6�I�!�#*��$<v‰�5)_ 5k„'5GŸ6*)<��²�"�#���1�'<�*)�D/e�B�[�#�D�(<�/0*)�#*��$<&�'*)���D�(������*��B/;�(���

<��$�[AC�BA�*:�=�(�#�IA@�#�"�������#�I/H��<C�#*�<�%2��<C�#*��#�;�����]�INC*)� �[/H�BM6����<]�!�B/!U6�����8�#�B����<�*?M}���[��/0�BA1*)<	�#���B�[/H�B�²�#*)� <

���(<'<��$�J���E�]/H�BA"�������65�´��$���#��<]�(�#�=�)
6UC/H�D�(<�A'�(��A��#��*�<����$�D�!���1��<C�•���B�(��<�*)<'%V���B����<�*:M6���B/	� '�
V���[��/H�BAZ5

Ÿ6*)<]�!�8�#���F�(��%$� �#*)�����•�(�-Ÿt�B�!�#*��$<¥‰�5b¤�5b•@���B<G���2�]/H�BA1*)< �(<C
	/H�'�{�=�#NC*:/H�IA�>P���B�(��<�*)<'%@�D�$/HYZU�*)�����B<G���

��/H�IA2�#�8���#�IA�*:�!�¡�!�#*��#*:�JN �(�)�'�B/ˆ�$��[>�N$�B�)���I/z� /JA��B/#�²�#*)���BA2*�<

¦

���(�'�#���X•�5JT-�B/0���)�D/ˆ+-*)���@����*:/�/0
�/0�#���

�(���V�'�#�B/0��<����BA@*�< Ÿt�B�!�#*��$<y¾65b‚�5

�	•Pšx›C–ˆœ�•�A�–ˆœ�A�� �	•��������:’��9C;7L�(�'�)�.‰�5…„x/H�'�1�	�(��*����I/V�#�'�.7 ���4�{� ���B�;7d���B<�/H*��#*)� < ¹[*)���D�(������*��B/

�)�B�B�#<�*�<�%��(��%$� �#*)�����¶*�<�����F/#�B�1�E���$���•�$/-%$*�N6��<1*�<G7L�(�'�)�B/[‚�5�_8�(<�A	„�5g¤C5



���������
	�� 

����� ���������������

SR�]�#���-�0+9���(��%$� �#*)�����	/d���#�I/H��<C�#�BA8*)<

¦

���(�������X‰�U67d���1��� ���(�'7d���(<]/H*)��*)� <�¹E*)���D�(�D�h��*��B/•*:/L�!���B�(���)


/H��������*)� ��5J�s�9��� /9������<1���B/H���BAp� <¥�2N$�B�#*����0
"�(�L�)�I�(�#<'*)<�%F���$/0Y�/²U��(<�A��#���;���B/H�'�)��/J�(�f�#���I/H�[�#�B/0��/-�(���

�#����� �#�#�IAn�'���#�65

^¡3C�����#*��1��<C���B�ˆ���B/H������/8�(���@�'�#�B/0��<����BAy*)<.�H+X�¥���(����%$� �#*)�I/!K"/0�������#NC*:/0�BA�>��)�B�B�#<�*�<�%	�{�=<��h�'�	�(��Y�/

�(<�A•�!� <���*)<C���(��>P���B�(��<�*)<�%oA��=�1�$<�/0�#�D�(�#*��$<�/²5 79�����#�v�(���w�0+X�l/0�������#NC*:/0�BA�>��)�B�B�#<�*�<�%x����<������	�(��Y�/²K

79���"T-�������;% ���B�1�	�(�m�(<�Ay�#�'� 0G� �=����� '! w�D�$/HYZ5;�s<¥�#���B/0�"��� /HY'/!U•�����2���B�(��<�*)<�%4/H
'/H�����•*:/E% *)N6��<

�@/0�BM6����<��!���(�XA��B���p��� �E+-�'*:���*���/9�D�$/HY	*?/R���@�����BA�*?�!�-�#���8<��=3��-*��#���¶*�<	�#���€/H�BM6����<��²�65J´��$�[�{� �#�

����<������	�(��Y@�D�$/0Y�/E�����2<'��3��-*��#��� ���(<�<'�$�;���2�'�#�BA�*?�!�#�IA4�����$�•�#�'�"�!�����#��<C�-*)�����•�B�)�$<'�2�����[����/H�

���BY6�"*)<C�#�¥�$���²�$��<C�F/H�$�4�1�B�1�$��<C�;�B�[���#��NC*)� ��/;*)<���� �#�	�B�#*��$<.�$/8+9�����s5�79���4�(�1� ��<C�;�(�[������NC*)�$�]/

��*:/0�#� �#
"�#�IM}��*��#�BA"*:/�<�� �9% *)N6��<������J����/H�J�B�:/0�"�{�[�)�I�(�#<'�BA•5zS[<����(�L�#�'�;/0�������#NC*:/0�BAp�D�$/0Y�/²U��#�'����'! 

��� /HYZU�*:/-A��������#�4*)<�*?/H�#*?�$cB�#���8�$�������=U��#���FT-�������-%$�D�(�1�	�B�9*?/-/H�#�C����� /H�#*?�$5

79���"�#���n�(*)<'*)<�%��#�B/0���)�D/;A����4�$<�/0�#���B�#�F�#�����B��*)��*)�0
	�(�X�#���4�{� ���B�ˆ�����(<]/H*)��*)� <w��*������B������*)�I/R���	A��

�!�$<C�#*�<��]�(�J�)�B�B�#<�*�<�%�5v79��*:/8*:/"/0���B+-<•�����#� ��%$�Œ�y/H����*)�B/8�(��<�*)<'�	/H�	�B�)�J�	� ���B/;+-���6/0�y/0���(���B/"�(���

�(����*)% ���$�]/H�)
	�?�(�����)�IA•5�79���@�n� ���B/[�(���1�B�#�D�(<�% �BA&/H�]�h�.�#���B�8�B�$���y*:/8/H� �1��+-���B�;�1� �#���!� �1���)�=3

�#���B<Ž*���/@�'�#�BA��I�!�B/#/0�$�=5

 

/@�����./H�BM6����<]�!�y���#� %$���B/#/0�B/!U[�#���.�	� �=�B/p*�<��!���B�$/0�G*)<|/H* ���6U-�����4�B�$���

���#�I/H����N6�B/2�#���y�]�$/H*?�y/H���#���!�����#�¥�(�F*)�D/@�����BA��B�!�I/#/H� ��/�/H�x�#�]�(�	/0Y�*��)�:/"�)�I�(�#<'�BA•+-��*��)� /H�$��N�*�<�%&� <��

�	� �=�����(<&���1�]/H�BA ��� �"/0�$�)NC*)<'%G�#�'�1<���3C��5	79���=�#�!��� �#�6UL�1�6/0�V�'<�*)�D/2�!���B�(���BA ���y�)�B�B�#<.�$<��4�	� ���

/H��� ���:A	/0�#*)���d���V�]/H�!�����d+-�'��<	�)�B�B�#<�*�<�%"�#���8<��=3��=5

79���-/0�������#NC*:/0�BA�>��)�B�B�#<�*�<�%-��� /HY'/��(���9����<������	�B�#Y'/{�C
;+-��*:���F7 �=�1���$���B�C7 �D�(<�/0*)��*)�$<�¹[*)���D�(������*��B/

���(<u��� �!�$�1�]�(�#�IA•+-*)���u�$�������	/0�BM}�'��<��!��>��)�I�(�#<'*)<�%y<��=�����B�;<����0+9� �#Y'/!5|79���.�!�$<C�#*�<��]�(�)>��)�I�(�#<'*)<�%

��� /HY'/;�(���"�$�#*�%$*�<��(�J�B<�AyA����4�$<�/0�#���B�#�F�#�����!� <��!���'�E�B�-�²�$<C�#*)<C���B�ˆ���B�(��<�*)<�%4+-��*)���"/H*��@�'�)���B<���� ��/H��


A����1� <�/H�����B�#*)<'%�����4/H�����²�B/#/;�(��7d���1��� ���(�X7d���B<�/H*��#*)� <x¹E*������B������*)�B/-*)<v<��$<�>i0y�(��Y6�BN�*?�(<.��<�NC*)���$<�>

�1��<C��/²5@7L�(�'�)�	¾65)_�/0���B+[/2���B+ŠA�*#"	�!�'�)�;�����@�D�$/0Y�/F�(�#�n�$���!� ��A�*�<�%	�#�¥�#�������)�=N6��<yA�*��1��<�/0*)� <�/E�(�

A�*$"n�!�����0
p�����$�•7L�(�����"¤C5)_$5

 

�)�L�B�#� 0y�B�#Y6�BNC> ����� /HY'/!5

 

���d�!� <��D�(*)< �(����*)% ���$�]/-/H��<�/0�$��
G*)<C���$�#�n�(>

�#*��$<d5JSE<'�)
"�#�'�E�	� ���-��� /HY'/z���BM}�'*)�#�X�#��*�<����$�D�!���1�=<��L�)�B�B�#<�*�<�%�5f79���[�	� ���I/����(<n�(�)�'�{�e�-,+*#% (��@+-*)���

�"/H�	�B�)�Z�(�4�$��<C�9�B�J/0���(���8*)<���� �#�	�B�#*)� <d5�79�'�2AC*$"n�!���)�0
"�B�	*+(�'/.!,t�),+�1����/H�$��N6�;�#�'�;��� /HY'/!U����B+9�=N6����U

*:/9% �#�B�B��5

&

�(' )+*8�&
-,a�(.0/a���l� �21�3 �54 �u�(6
/a���l�7398���/:*;4

79���y/0*)�����:�B�#*)� <�/"A��B/��!�#*����BA•*�<l�#�'*:/1�����(�'�#����+9�����¥A��$<��y+-*��#�Œ�w��*)% ���)
x�1�CAC���:�B��U9� �=<0�B�!�#>

�$��*)��<C�#�BA8�B������*)���B�!�#�'�#�65L79���m�(������*��#�B�!�����#�X*:/LA��B/0*)%$<'�BAV���8�(���)�B+o�(<C
2�²�$����*)<��B�#*��$<2�B�Z��<�NC*)���$<��4��<��

�(<�A��)�B�B�#<�*�<�%"�B%$��<C�9�C
@�'�#�BN�*?A�*)<'%2�"�²�$�1�1� <"���#� �#�C�!� �d�#���B�-�B�)�•�=<�NC*)���$<��1�=<��D/ˆ�B<�A	�(%$�=<��D/z����/H�

�$A��'���#���#�'5179���4/H
'/H�����,*:/8A�*?�(%$�D�(�1�IAG*)<v´ˆ*)% ���#�	¾65�_$5179�'�1�B%$��<C�8�1�CA������"*)�1����������<��D/-^JM}���B>

�#*��$<�/8¤�5b¤�UL¤�5b‚�UL�(<]Aw¤C5i¾65�79������<CN�*��#� <��1��<C�-�1�CA������2*��1���)�=�@��<C��/-^JM6���(��*)� <�/8¤�5k„'UL¤�5g•CU��B<�Aw¤C5g‰C5

79���8�!�=<������#��*��B�!�-*?/z�#�'�

 

%$�=<���>s^�<CN�*��#�$<'�1��<C�J�s<������H�j� �!�6U$+-��*?�h�4�#���B<�/����=��/-/H�=<�/H� �#
	�B<�A1�#��*�<����$�D�!��>

�1��<C��*)<C���$�#�n�(�#*��$<2�����$� �#���;�=<�NC*)���$<��1�=<��L�#�F�#�����(% ��<��=U������(<]/������D/-�$�!��*)�$<�*)<C���$�#�n�(�#*��$<"���#� � �����

�(% ��<��8��������"��<CN�*��#� <��1��<C��U��B<�Aw�1�BAC*:�(���B/-*)<.�(���J�	�(���#���D/R�B�-�����$�#�C�²�$�s5479������/H�����	��
G/0���B�!*i��




¾65b¤�5ŽŸ6�'�{�=�#NC*:/H�IA�>s¢•�I�(�#<'*)<�%�7L�$/0Y�/ ¾B‚

�

w• ”s
qN„Vwz‰�q–‰,›���‰� ”£x|•s�³xwz• ��s
…±s
Œ � ƒ,£–‘�ƒ�„Ž �•ƒ��
s2„

¤ ²�s
qN„s��2o9š�•wz‰�q	��s
£6ŒOs2„s
q •�ƒ,•wz‰�q 
�‰6š
ƒ | 
�‰¨š
ƒT| 
�‰6š
ƒ |

§ ²�s
qN„s��2o9š�•wz‰�q���ƒ |z~6s2„ ¬ wzqNƒ,Œ� ¬´wzqNƒ,ŒO ¬ w•qNƒœŒ�

¥ ²�s
qN„s�Šo š�•gw•‰•q��•ƒ,£6£xwzq6y �‚Œ�•�u6‰•y�‰�qNƒ | �‚Œ�•�u6‰�y�‰•qNƒ | �‚Œ�•�u6‰�y•‰�qNƒ |

�

²�s
qN„s�p²�•�ƒ,•�s��•ƒ,£6£xwzq6y �•ƒ,qx {��•ƒ,qx �‚q6s
{�� ƒœq  �‚q6s
{��•ƒ,q 

�

²�•�ƒ,•�s�Šo9š�•wz‰�q��•ƒ,£6£xwzq6y �•ƒ,qx {��•ƒ,qx �‚q6s
{�� ƒœq  �•ƒ,q x{��•ƒ,qx

� �

s�³6•9²�•�ƒ,•Os��6~6qNš�•wz‰�q ²�•�‰6š�uNƒ•„•w“š

�

s
•�s
Œ� :wzqxw“„•w“š

�

s
•�s
Œ� :wzqxw“„•w“š

w • s�•z€�¢�„•�ƒ,•�s�€6ƒ�š�•wz‰�q�«� „g•�ƒ,•�s

� �

qN‡xs
Œ|z•wzq6y��–‰6‡xs�| �•ƒ,Œ�Ž�‰,}x{�� � ƒœŒ�Ž�‰,} {�� �•ƒ,Œ�Ž�‰,}x{��

� �

w“„•�‰•Œ���Vqx›ž‰•Œ� nƒ,•wz‰�q

�

s
s2‡xs2‡

�

¤ © ¦•¤

 �

w“„•�‰•Œ�

�

~6Œ�ƒ,•wz‰�q ¤ § ¦

�

© ¤

¤2© ²�•�ƒ,•�s��2o9š�•wz‰�q!"��s�wzqx›�‰�Œ�š�s
 <s
qx•#� ƒœ£6£xw•q6y

�

�2o

�

�2o �•ƒ,q x{�‰�q6s

¤�¤ $�|“ƒ,q6qxwzq6y–²�•Os
£N„�›�‰�Œ%��s�wzqx›ž‰•Œ�š�s
 <s
qx• © ©

�

¦¨§

�

7ˆ�B���)��¾65�_$K-79���F�#�������8Y�*�<�A�/-�(�J�D�$/0Y�/9���$�;+-�'*:������B/H�'�)��/-+9�=�#�8�$���D�(*�<��BAG�B�#�€A��B/#�²�#*)���BA	*)<	�#�=�#�	/

�(�L�����;������N6��<�A�*��1��<�/0*)�$<]/ˆ�(�fA�*#"	�²���)�0
V�����$� 7ˆ�B���)�e¤�5)_ 5J´��$�9�����[%6�(�¥�B<�A1�	� ���-�D�$/0Y�/J+-��*:���	�(���

�#�B�B�)��
�� (� )�F�(�¡A�*irZ������<��-�D�$/0Y�/²U����(<'%$�B/-�(�JN �B�)���B/-�B�#�8�#�=�{� �#���BA+-���=�#�8�B�����)*?���(�'�)�65

�#���	��<CNC*)�#� <��1��<C��Ud�����¥�(%$�=<��=U9���(�D�(�1�=�#���€/H�����#*)<'%6/V���$���B� �h�dUX�(<]A•���B���(�4���#���€/H�����#*�<�%6/V��� �@�����

*)<C�#���0�j�$�!�t5

79���E�=<�NC*)���$<��1�=<��=Àg/d���(�D�(�1��������/f�(�#����<�NC*)���$<��4��<��fA�������<]A���<C��5�79�'��
�A��B/��!�#*��{�tUt��� �J��3��B�1�����6U

�#������<CN�*��#� <��1��<C��Àb/E/0*����6Ud*���/V*�<�*)��*:�B�����B<�A��$� /H���BAxOP*q�[*)�8*:/8/0�#�C�����$/0�#*:�BW�U��#�'�p‹����@���#� �,+-��*:���.�#�

�#�����#*���N6�2*���/V*�<�*)��*:�B�J�!�$<C‹�%$���D�(��*)�$< U9�B�2+-���B�"�)��N6���L�(��AC�����B*)�J*)�D/2�$�²�#*)NC*)��*)�B/�/H��� ���:Aw���	AC*:/H�'�:��
6�BA•U

����� 5	79���	�(% ��<C��Àg/;���B���B�1���#�=��/8�(���	�(% ��<��€A�������<�AC��<��F�B<�A&�1*)% ���;*�<��!����A��"�#�'�	�(% ��<��=Àg/;<C���1����*:�

���(�D�(�1�=�#���D/2OP�65…%�5�U'&%(*)%(,+-(•���D�$5iWDU *���/8A�*?/H���?�I
¥�)��N6�=�sU•+-��*?�h�y���B�(��<�*)<'%G�B�)% �$�#*��#��� �#�	��/0�6U��B<�Aw�����

�)�B�B�#<�*�<�%4�(�)% �$��*)�#�'�yÀg/J���(�D�(�1��������/8OP�t5k%�5mµ.(

�

(

�

(�AC*:/H�'�:��
1�)�=N6���sUC�����$5qW�5-79�'�2*)<C�#�=�H�j�$�²�V�]�(���B�1��������/

/H���B�!*q��
	�!� <����#�$�d*�<����$���	�(��*)� <G/0�����G� /R�����2�n�(3C*)�"���Š<C�����{�=�9�(�z/H�#�=��/9�����E���#*?�(�sU������8�	�(3C*)�����

<��'�@�����J�(�f�#��*:�B�:/!U��B<�A	/H���$����*�<�%4�!�#*��#����*:�e��� �-�#�D�(*)<'*)<�%��B<�A���B/H��*)<�%'5

 

���#���X�#���I/H�8���(�D�(�1�=�#���D/9�(���

/H���B�!*q‹��BA•UC�#����*)<C�#���0�j�$�!�[*:/-���B�)���BAp���1AC�"�#���;�����B*)<�*�<�%"�$�-���B/H��*)<�%��B<�A	���(<	���FM}���=�#*)�IA@�����#����+-�(�DA�/

���$�-�����8�#�B/0���)�D/!5

&

�0/ 3�� .�*
,!1u���=*�2�354�*
6;,a�u���7698 6p�!:��

79���<;0+9�	/0�������#NC*:/0�BA�>��)�>=B�#<�*�<�%?;*= /HY'/;�#��N6�>=B�';�����/@;��#��<'%A;#�]/e�B�m7 ��B4�{� �*=B�J7 �C=(<�/0*D;�*)�$<.¹[*)���C=(�#>

�h�'*)�B/-*)<E;0+9�	YC*)<�A'/E�(�m��<�NC*)���$<!B4��<F;D/!5�79���1T-�������;% �*=>B?BG=(�

�

¾I· �JAC��B1�$<]/@;#�C=H;��B/I;#�'�"�#����*J=(�'*)�)*K;�L

�(�7;#���"=B�)%$� �#*K;#�!B‡+-�'��<l���>=(��<�*)<�%E;���B1���$�C=(�mA�������<�A��=<��!*)�I/V*)<M;����1�N=$�!�	�(��<�� *:/H�t5MOP;"�Q=$/"�{�=��<

��/H�IA �B��;#��<x*�<R;����	<������C=(�X<���;0+9� �#Y&��*D;#�=�*=H;����#�	;#�.A���B4�$<�/�;#�*=>;#�?;����	�#���S=H;�*)N6�1���B+9���"�B�;NT=B�#*)� ��/

�#�B�²���#����<F;�>P<'��;0+9�$��YE=B�����#�U=$�����B/²5	79��� � '! R;C=$/0Yw*�<F;��#�CA����²�BA �VL�0G� �=���

�

‰$‰ �sULA���B4�$<�/�;#�*=>;#�B/�;����

/@L'/@;���ByÀg/%=B��*)��*D;�LW;��@���>=(��<	�)�$<'%<;#��B1��� �*=(�LAC������<�A���<]�!*)�B/J�#����*J=B���DL	=(<�A	M6��*:��YC�DL65

&

�0/�� ' X *�Y�*
,[Z+,:6 4 4 6;,

7]\!^;T#^�_`^�a%bAaC=HB?B�=Ha�c?/d=F/@BG=>eDe�‹]<!cD;f^�>s/�;*=>;,^�bAa*=>B?BG=>a�g#cD;f\Wh <!^�hAa%;�g]h�i`h5j,j�cD_!eK^I;fa*=B<`j@cK;,cDh <`j

k

a,hTB9^�N5^�afLGj@;C=H;,^4Os´'cKbAl!af^"¾5mg¤6W*m•7na*=B<`j@cK;,cDh <`j

k

afhAB9h <!^2<!hCAV^o;,h	;,\!^8<!^�pV;�=Haf^oBG= AF^q_FL	g#=�L?h

k

;,\!^<eS=H_`^�eK^BAr=>a*s�jtmpŸ5;C=Haf;,c)<ubvc�<Ej�;*=H;f^1aCUw;,aC=Hc�<!c)<!b"j�;,a,c�<!b5j7=Ha,^<bT^�<!^�aC=H;f^BAr_FL"a*=B<�AFhAB	eDL"sx\uh5h5j@c�<!b

=(<yhTl!;,bThAc�<!by=>a*s

k

afhABz;,\!^�s{l!a,af^�<V;oj�;*=>;,^.O|c�<Mj@;C=H;,^}j2aE=(<]AŒ¾tU�h$<!eKL~h <!^G=>a*sWBG=�LE_`^Gs*\!h5j�^�<•WCm

7]\!^Es*\!hUj@^�<•=Ha*srcSj€;f\!^�<•;,a*=�N5^�aCj@^BAM;,hy;f\!^G<u^�pF;	j@;C=H;f^5m ´!hAa	^�p!=>B?i!eK^6U�c

k

;f\!^rbTa*=>B?BG=Ha<cSj€c�<



¾�„

¦

\`=Hi!;f^�a8¾5mŽŸ5cKBWlueJ=H;fcDh <`j

Mozer "gap" Tasks

B

S

X

V
P

E
X

V

T

T

S

P

Reber Grammar

Environments

Supervised LearnerAgents

Look-up Tables

t

am+1

am+2

am+3

an

s1

s2

s3

sm

Senses Actions

l
3,m+1
n+1

Temporal Transition
       Hierarchies

Learning 
Algorithms

Agent/Environment
      Interface

parameters

results

Random Grid World

Agent

3 1

2

10

0

12

9

5

4

6

6

12

Q-learner

D

State

Action

+

-

g

+

+

Q-values

maxselector

D

Reinforcement

AHC

Policy Critic

State

+

D g

-
+

+

Reinforcement

Action

User

Continual Learning
           Mazes

´'cDbTl!a,^¥¾5m)_ KG7]\u^rj�cDB�l!eJ=>;,hTao\`=Tj€;f\!a,^�^	i!a,cKBG=HafLys{hTB?i`h$<!^=<F;Cj!KW;f\!^

 

bA^=<F;=Ud;f\!^	^�<�NVcDafh$<!B	^�<F;=U

=(<�AE;,\u^

 

bT^�<V;#>j^¡<CNVcDa,h <!B?^�<V;�Os<F;f^�a

k

=Ts{^5mF7]\!^

 

bA^�<V;�BG=�L"BG=(Y5^ql`j�^Wh

k

h$<u^WhTaoB?hTa,^oeK^>=Ha�<!c)<ub

=HeKbAhAafcD;f\!BGj!UTi.hUj,j�cD_!eKL?s*\!h5j�^�<�_FL<;f\!^IlQj@^�a m�7]\!^

 

bA^�<V;#>j^�<�NVcDafh$<!B?^=<F;nc�<F;f^�a

k

=Ts{^#cJj�bAc�N5^�<	=HeDeul`j@^�a�>

j@i`^>s{cq‹`^BA?hAiu;,cDh <`j�=(<�AGi`=HaC=HB?^�;f^�a*j%_`^

k

hAaf^o;,aC=Hc�<!c)<!b<_`^�bTc)<`j²Uw=B<�Ars =(<r_`^FM5l!^�a,cK^BAG=

k

;f^�a,g =Ha�Auj

k

hAa

;,\!^qaf^>j@l!eK;*jtm

j@;C=H;,^�_ U!^�cD;f\!^�a#=>a*s87 hAa �RB�=}L<_`^ sx\!hUj@^�< m�O

k

7 cJj#s*\!hUj@^�<dUuj@;C=H;,^F¤<cJj%a,^>=Tsx\!^IA•U!=B<�A

k

afhAB ;,\!^�af^

^�cD;f\!^�a2Ÿ"hAa8Q cJjqs*\!h5j�^�<nm�7]\!cJj�i!afhVs{^>jfjos{h <F;fc)<Vl!^>jIl�<V;,cKe%j@;C=H;f^¾	cJj�a,^>=Tsx\u^BAwm"7]\!^	j@^IM l!^=<`s{^<h

k

=HaCs�jI;,aC=�N5^�a*j�^BAvBG=BY5^>j]l!i =W;,aC=Hc�<!c)<!b�j@;,afc)<!bum

<

£-7EŸ6Q;Q87��7�mŸ}^ =�cJj�=?jf=HB?iueD^<j�;,afc)<!b?bT^�<!^�aC=H;f^BA

_FL�;,\u^ bTa*=>B?BG=Ha m

7]\!^o;C=AjHY"h

k

;,\u^2<!^�;�g hAa#Y	cJjI;fhWi!af^BAFcSs{;I;f\!^2<u^�pF;�^�eK^�B?^�<V;%c)<r;f\!^<j�;,afc)<!b?g#\ucDeD^q;f\!^<j�;,a,c�<!b?cSj

i!a,^}j@^�<V;,^BAZUAh$<!^�^�eK^�B?^�<V;ni`^�a%;,cDB	^#j@;f^�idU5;,h�;,\!^[<!^�;�g hAa#Y =Aj%c)<!i!lu;�m�£]hT;,\�c)<!iul!;*j%=(<]AWhAl!;fi!l!;Cj]=Haf^

^�<`s{hCAV^BAreDhVs�=>eDeKL•c-j@hG;f\!^�a,^�cJj�^�pu=As{;feDLGh$<u^Wc�<!i!l!;�l'<!cD;q=B<�AEh$<!^�hAl!;fi!l!;ql�<!cK;

k

hAaq^�N5^ a,LGi`h5j,j�cD_!eK^

=HaCsWeJ=>_.^ e0m.7]\!cJjoB	^>=(<`j�;f\!^�a,^�=Ha,^"j�^�N5^�< c)<!i!lu;<=(<]ARhAlu;,i!l!;<l'<!cD;Cj@O|h <!^G^>=As*\

k

hTa�£;Uˆ7;UJŸ�U�Q"U

�"U �ˆUn=B<�Aw^9WCmˆS[<!^oc�<!i!l!;�l'<!cD;�cSj�j@^ ;�;,h._$`ba?=H;q^�N5^ a,LG;,cKB?^�j@;,^ inm 
 cK;,\E;f\!^<=>_.hBN5^	j@;fa,c)<ub�Uw;f\!^

‹`a*j�;�c)<ui!l!;�g]hAlue:Ar_`^�=1£ O�;,\!^�£ c�<!i!l!;7l�<!cD;�g]hTl!e:Ar_`^�j�^�;I;fhy_$`ba�Un=>eDe�hT;,\!^ a*jI;fh	a�`ba}W�U =(<�Ar;f\!^

;*=>a,bA^ ; g hAl!e?Ar_`^17 O|;,\u^W;C=Ha,bT^�;8NT=HeDlu^

k

hAaq;,\!^�7 hAl!;fi!l!;�l�<!cD;7g]hAlue:AE_.^	_ `gaCU�=HeKe�hA;f\!^�aCj g hAl!e?A

_`^8a�`ba}W*mX7]\!^;<u^�pF; c)<!iul!;#cJjX7;U`=(<�A?;,\u^�;*=>a,bA^ ;#cJjEŸ`m'7]\!^�;,\ucDa�A?c�<!i!l!; cJjRŸ]U`=(<�A?;,\u^�;*=>a,bA^ ;#cJj9Q"U

^�;*sTmE7]\u^�T ^�_`^�a�bAaC=HB?B�=Ha#cJj[AFc#"Gs{lueD;

k

hAa�;@g h?a,^}=Aj@h <`j!KFO#_BW#_`^>s�=HlQj@^o;f\!^�s{l!afa,^�<V;�j@;C=H;f^�s�=(<�<uhA;
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´'cDbTl!a,^[¾5mb¤�KL7]\!^

<

T#^�_`^�a = bTa*=HB	BG=HancSj ;f\!^z‹�<ucD;,^=>0j�;*=H;f^#bAaC=HB?BG=>anj�\!h>g-<�=H_`hBN5^5m�^%=As*\"<Vl!BW_`^�af^BA

j@;C=H;,^#\Q=Aj�h$<!^�hAa ;@g h�hAlu;,bAhTc)<!b =HaCs�j{mf7]\!^�s{l!afa,^�<V;%j@;C=H;f^�s�=(<�<uhA;%_`^[AF^�;,^ a,B?c�<!^BA

k

a,hTB YC<!h>g#eD^BAFbT^

h

k

<�l`j@;�;,\u^ eS=Aj�;�=Ha*s�;fa*=�N5^�a*j�^BAwm

_`^GAV^�;,^�afB?c)<u^BA

k

afhAB ;f\!^"s{l!afa,^�<V;oc�<!i!l!;�=>eDh$<u^6U]=B<�AŽOj¤}Wq_`^>s�=>l`j@^";,\!^	<!^ pF;�;*=HafbA^�;	s�=B<�<!hA;�_`^

s{hAB	i!eD^�;f^�eDL€AF^�;f^�a,B?c�<!^BA

k

a,hTB9;,\!^�s{lua,a,^=<F; j@;*=>;,^5m

7]\!^[7 ^ B?i`hAa*=>e�7na*=(<Qj@cD;fcDh <1¹IcK^�a*=>a*s*\FL�<!^�;�g]hTa#Yog =Aj�;,aC=Hc�<!^BAoh$<�;,\ucJj';C=AjHY<lQj@c)<ub ;f\!^

k

hAeKeDh>g#c)<ub

B?^�;f\!hCAwmL£]^

k

hAaf^%^>=As*\o;fa*=Hc�<!c)<ub�j�;,a,c�<!b�g =Ajni!a,^>j�^�<V;,^BA•U>;,\u^9<!^�;�g hAa#Yqg =Aj'af^>j@^�;

�

;,\u^9NT=HeKl!^>j'h

k

=HeKe

l�<!cK;*jng]^�af^#j@^ ;';fh���^�afh�=B<�Ao;,\!^ a,^>sthAa�Aoh

k

i!af^�NFcKhAl`j =As{;fc)NT=H;fcDh$<Qj g =Aj�s{eK^>=Haf^BAwm

 

<u^�g#eDLqbA^=<!^�a*=>;,^BAZU

a*=B<�AFhAB j�;,afc)<!bqg#=Tj�;,\!^�<<iua,^>j�^�<F;f^BAwmL7]\!^[<!^�;�g]hTa#Y�g#=Aj�;fa*=Hc�<!^BAol�<V;,cKe!cD; \`=$A�s{hAafa,^>st;,eDLqi!af^BAFcSs{;,^BA

_�a a (�,�, � (�(v"  i� % (u�! .!�),+�V�Um

 

j@;fa,c�<!b<g#=TjIs{h <`j@c?AF^�af^BAW;,h�_`^�s{hAafa,^>s{;feDL�i!a,^IAFcJs{;f^BAWc

k

;f\!^qi!a,^BAVcJs{;fcDh$<

=H;-^�N5^�afL�;,cKB?^%j@;f^�iog =Aj�sthAa,af^>s{; mˆ¹�hHg ^�N5^�a=U>j@c)<Qs{^%c)<oB	h5j@;-j�;*=>;,^>j';f\!^�af^]=>a,^ ;@g h�i`h5jfj@cD_ueD^#=>a*s�jn;,\Q=H;

s�=(<"_`^o;,aC=�N5^�a*j�^BA•U!;,\u^2<!^�;�g hAa#Y	cJj�s{h$<`j�c:AF^ a,^BAG;,h�\`=�N5^oBG= AF^�=Ws{hTa,af^>s{;#i!af^BAFcJst;,cDh <rc

k

cK;*j#h$<!^�hAa

;�g]hqB?h5j�;%\!cDbT\!eDL	=As{;fc)NT=H;f^BA<l�<!cD;CjdBG=>;*s*\!^BAo;f\!^�h$<u^�hAa ;@g hqi.hUj,j�cD_!eK^q=HaCs�jd;f\`=H;#B?cKbA\V;�\`=�N5^�_.^ ^�<

bA^�<u^�a*=>;,^BAG<!^ pF; m�O

k

;,\!^�c)<!cK;,cJ=>e�£ g]^�af^<i!a,^>j�^�<V;,^BA

k

a,hAB ;,\!^ j@;fa,c)<ubG=H_`hBN5^6Uw;f\!^�<E;,\u^<i!a,^BAVcJs{;fcDh$<

g]hTl!e:Aq\`=�N5^d_`^�^=<�s{h$<`j�c:AF^ a,^BAqs{hTa,a,^}s{;'c

k

;,\u^];�g]h�B?h5j�;n\!cDbT\!eDL�=Ts{;,c�NA=>;,^BAqhAl!;fi!l!;�l'<!cD;Cj g ^�a,^ �E=(<�A

7ŽO�^�N5^�<<;,\uhAl!bT\v;f\!^�;*=HafbA^�; g]hTl!e:A<_`^;7 =>eDh$<u^$W*m%O

k

h <!eDL<h <!^7=Ha*s7s�=(<�_`^�;,aC=IN5^ a*j@^IA

k

a,hAB =�j@;C=H;,^tU

cD; BWl`j�; s{hAafa,^>j�i.h <�Av;fh<;,\!^�j�c)<!bTeD^�B?hUj@; \!cDbT\!eDL	=As{;fc)NT=H;f^BA?l�<!cK;�m9Oj7]\!^�=As{;fl`=HeneK^�N5^�e`h

k

=Ast;,c)NT=>;,cDh <

cJj<h

k

<!hMs{h <`j@^BM5l!^�<Qs{^6cIh <!eDLM;f\!^Ea,^�eS=H;fc)N5^GeD^�N5^ e#h

k

=As{;fc)NT=H;fcDh < =HB?h <!by;,\u^rl�<!cK;*jWg =Aj?;,^}j@;,^IAwmiW


 \!^�<¥_�a a<s{h$<`j�^>s{l!;fc)N5^7j@^BM5l!^�<Qs{^>j'g ^�a,^7s{hAafa,^>st;,eDL<iua,^BAFcSs{;,^IA•UA;,aC=Hc�<!c)<!b�g#=Tj]j@;fhAi!i`^BA m97]\!^}j@^"_=a$a

j@;fa,c)<ub5jdB�=}L�_`^�;,\!hTl!bA\V;]h

k

=Aj =VNT=HeKc:A!=>;,cDh <Gj@^ ;dc�<?g#\!cSsx\�;,aC=Hc)<uc)<!b�s{h <F;fc)<Vl!^>j{mXOs7]\!^�<Fl!B�_`^�a-_=a$a

g#=Tjos*\!h5j�^�<~B	hAa,^<hTaoeK^>j,jq=Haf_!cD;fa*=>a,cDeKL6Un_!l!;qeJ=>a,bT^W^�<uhAl!bT\R;fhG^�<`j@lua,^�bAh5hCARi`^�a

k

hAafBG=(<`st^<h$<y;f\!^

;,^>j�;�j�^�;!WCm;7]\!^"<u^�;�g]hAa�YGg#=Aj�;,\!^�<";,^>j�;,^BAGh$< =?j�^�;�h

k

_�¤

�

k

af^>j@\ueDLGbA^�<u^�a*=>;,^BA"j@^BM5l!^�<`st^>j{mFOs7]\!cSj

<FluBW_`^�a%g#=TjIs*\!hUj@^�<

k

hAa�^>=Tj@LGs{hTB?i`=>a,cJj�h$<Gg#cD;f\¥T ^>stl!a,af^�<F;

¦

=Ajfs�=$AF^

¦

hAafa,^�eS=H;,cKh$<•WCm

7'=>_!eD^2¾Umg¤oi!af^>j@^=<F;Cjd;,\u^ af^>j@lueD;*j%h

k

_�a a@AFcqr ^�a,^�<V;%eD^>=>a#<!c�<!b (  c���-,]��(��tUFg#\!^�af^q=(<G^�iucJj@hCAV^ cSjd;f\!^

^�<V;,cDaf^<;,aC=Hc)<uc)<!bGi!afhVs{^>j,j�=Aj <�l`j@;FAF^>jfs{a,cK_`^BAwm1^%=Tsx\ ^�i!cSj@hCAF^?lQj@^>j8AFcqrw^ a,^�<V;qa*=(<]AFhAB?eKL�>�bA^=<!^�a*=>;,^BA

j@;fa,c)<ub5j;O|cNm ^6U5;f\!^qa*=(<]AFhAB¶<Vl!B�_`^�a%bA^�<!^ a*=H;fhAa#g =Aj�j@^�^BAV^BA1AFcqrw^ a,^�<V;,eKL

k

hAa�=HeKe�_=a$a<^�i!cJj�hCAF^>j�W*mX7]\!^

;*=>_!eD^	j@\!h>g�jq;,\!^�<FluBW_`^�a�h

k

j�;,a,c�<!b5j�j@^�^=<~_VLr;f\!^@<u^�;�g]hAa�Y.AFl!afc)<!b";,a*=>c)<!c�<!b �),t(5*2"r���),+�y;,\u^G_=a$a

s{hAafa,^>st;,eDL�s{eS=Ajfj@ci‹Q^BAos{h <`j@^}s{l!;,c�N5^9NT=HeKc:A!=>;,cKh$<�j@;fa,c�<!b5jtmJ7]\!^#B?^>=B<oi`^�a

k

hTa,BG=B<`s{^6U>_`^>j@;%i`^�a

k

hAa,B�=(<`s{^

=(<�A"j@;C=(<�A!=>a�A.AF^�NVcJ=>;,cDh <"=Ha,^ j@\!h>g-<dU ;,hAbT^�;,\u^�aIg#cK;,\";,\!^F<Fl!B�_`^�a]h

k

l�<!cD;CjIsta,^>=>;,^BA"=(<�A"=IN5^ a*=HbT^

i`^�a*s{^=<F;�h

k

;,^}j@;,c�<!b j@;,afc)<!bUjGs{hAafa,^>s{;feDLyiua,^BAFcSs{;,^IAwm

 

eSj@h j@\!h>g-< =Haf^r;,\u^ s{hAafa,^>j�i.h <�AFc�<!bxNA=>eDl!^}j

O|g#\!^=<E=�NT=HcDeS=H_!eK^$W%h

k

hA;,\u^�a�j�L!j�;,^�B�j!U�M5l!hT;,^BA

k

a,hAB af^�i`hAa,;Cj iul!_!eDcSj@\!^IA�^ eJj@^ g#\!^�a,^�O�c)<GB?h5j�;�s�=Aj�^>j

_FL�;,\u^oj�L!j�;,^�B À jdc�<�N5^=<F;fhAa*j�W*m

 

<x^�eDBG=B<�>�;@LVi`^Waf^>s{l!afa,^�<V;;<!^ ;@g hAa�Y~g =Aj<=H_ueD^?;fhreD^}=Ha#< ;,\!cSj ;*=TjHYM=

k

;,^�a€¤$aCUga$a aEj@;fa,c)<ubEi!a,^�>

j@^�<V;*=>;,cKh$<`j<l`j@c�<!bo_�•~\!c?A�AF^�<•l�<!cK;*j

�

_(¾ �0m Oj7]\!^EsthAa,af^>s{;�<!^>j,j<sta,cD;f^�a,cS=

k

hAa�;,\!^ ^�eDBG=B<•<u^�;Wg ^�a,^



¾B‰

¦

\`=Hi!;f^�a8¾5mŽŸ5cKBWlueJ=H;fcDh <`j

^�eKBG=(< 7 ^�B	i.hTa*=>e

 

eDbAhTa,cK;,\!ByK ��^�;�g]hAa�Y T�7-T[¢ T

¦-¦

7na*=B<`j@cK;,cKh$<

¹IcK^�a*=>a*s*\!cD^>j

7 aC=Hc�<!c)<!b1ŸU;,a,c�<!b5j8Os£]^}j@;!WDK ¤$aCUga a$a _�·�Uba$a a � _=¤}¾

7na*=>c)<!c�<!b	Ÿ5;,afc)<!bUj;O�0r^>=B<•W�K � � ¤ •�Uba$a$a _=‰}¾Umi¾

ŸU;*=(<]A!=HaDAG©I^�NVcJ=>;,cKh$<dK � � � ‚$•Vm)_

¹Ic?A�AF^�<	hAa�¹IcDbT\�>s¢w^=N5^�e 	E<!cD;Cj!K _=• ¤ ¤(>j‚ „6a

�-^�a*s{^=<F;m7 ^>j�;,c�<!b�K _�a$a

�

_=a$a

�

_�a$a

�

_�a$a

�

7'=>_!eD^y¾Umg¤�K¥7n^�B?i`hAaC=He-7na*=B<`j@cK;,cKh$<u¹�cD^�aC=Ha*s*\!cK^>jq=Ha,^ s{hAB	i`=Haf^BAy=HbU=Hc�<`j@;�a,^>stl!a,af^�<F;F<!^�;�g]hTa#Yujoh$<

;,\!^FT#^�_`^�a�bAa*=>B?BG=>a�mX7]\!^oaf^>j@l!eK;*j

k

hAa�;,\!^�a,^>stl!a,af^�<F;-<u^�;�g]hAa�Y!j#=>a,^€M l!hT;,^BA

k

a,hTB hT;,\!^ a�j�hAl!aCs{^>j

�

_B¾6UZ¤}¾ �0m�7]\!^<B?^>=B<E=B<�A���hTaq_.^}j@;�i`^�a

k

hAa,B�=(<`s{^�cJj�j@\!h>g-< g#\!^�< =�NT=HcKeJ=H_ueD^5m�T�7-TE¢ycSj ;f\!^�T ^}=He)>

7]cDB?^[T#^>s{lua,a,^=<F;J¢w^}=Ha#<uc)<!b =HeDbThAafcD;,\uB

�

_�¤$‚ �Nm�T

¦-¦

cSj ;f\!^8T#^>s{l!afa,^�<V;

¦

=Tj,s�= AF^

¦

hAa,af^�eJ=>;,cKh$<G=>eDbAh >

a,cK;,\!B

�

¤6¾ �0m

j@eKcDbA\V;,eKLrB?hTa,^�j�;,a,c�<!bA^=<F;q;,\Q=(<y;f\!h5j�^1AF^}j,s{afcD_`^BAEc)< ;,\!^�i!a,^=NFcKhAl`j�i`=>a*=HbTa*=>i!\dKW;f\!^�hAl!;fi!l!;ol'<!cD;Cj

s{hAafa,^>j�i`h$<�AFc�<!bq;,hq;,\u^Ih <!^#hAa%;�g]hqi`h5jfj@cD_ueD^[<!^�pV;%=HaCs�j�\`=$A<;,hq\`=�N5^�=(<	=Ast;,c)NT=>;,cDh <WeK^�N5^�e5h

k

=H;%eK^>=Aj�;

a�`b‚}W*m€T ^>stl!a,af^�<F;

¦

=Ajfs�=$AV^

¦

hTa,a,^ eJ=H;fcDh <xOsT

¦-¦

W�g#=Tj�=H_!eK^<;,hGeD^}=Ha#<E;f\!cJj�;C=AjHY"l`j@c�<!bGh$<!eKLr;�g]h	hAa

;,\!af^�^]\uc:A�AF^=<ol�<!cK;*jnc)< =(<�=�N5^�a*=>bA^ h

k

¤ •�Uga a$aqj@;fa,c�<!b�i!af^>j@^�<V;*=>;,cKh$<`j

�

¤6¾ �0mL7]\!^#;,aC=(<`j�cD;fcDh$<�\!cD^ a*=HaCsx\VL

j@Luj@;f^�B eD^>=>a#<!^IA ;f\!^?;*=TjHY c)< =(<M=�N5^�aC=HbT^?h

k

_=‰}¾6`q¾Gj�;,a,c�<!b5j²U�_!l!;�\`=$A~;fhr_`^Gs{h <`j@;fa*=>c)<!^BA.<!hA;�;,h

s{a,^}=H;,^�B?hTa,^�;,\`=B<

k

hAaf;@L�l�<!cK;*jtm�¹�= A@<!h�s{h <`j@;fa*=Hc�<F; _`^�^�<�cDB?i`h5j�^BA•U5;,\u^qj@Luj@;f^�B g]hTl!e:AW\Q=IN5^7s{h <�>

;,c�<Fl!^IAW;,h	=$A�AG<u^�g l'<!cD;Cj c�<r=B<r^!r hTa,;�;,h�_.^ ;,;,^ a#i!a,^BAVcJs{;#;f\!^qa*=(<]AFhAB?eKLGj@^ eD^>s{;f^BA?=>a*s�jtm]Os<rhT;,\!^ a

g]hTa�A!j²U.cK;#g]hAlue:A?\`=�N5^�j@i`^�<V;IeKcDB?cK;,eD^ j,j%a,^>j�hAl!aCs{^>j];fa,LVc)<!b<;fhWi!af^BAFcSs{;#;,\!^�a*=B<�AFhAB•<Vl!B�_.^ a]bA^=<!^�a#>

=H;fhAa�mJ7]\ucJj]cJj =(<Gl�<`=�N5hTc:A!=>_!eD^7j@cK;,l`=>;,cDh <dU`j@c�<`s{^�;,\!^ a,^�cSj]=HeKg#=�Lujd;,\u^ i`hUj,j@cK_!cDeKcD;�L<;,\Q=H;�j@hTB?^�c)<!i!lu;

k

a,hTB ;f\!^q=Haf_!cD;fa*=>a,cDeKL�AFcJj�;*=B<F; i`=Aj�;#g#cDeDe�‹�<Q=HeDeKLWB�=(Y5^#i!af^BAFcJst;*=H_ueD^7= i!af^�NFcKhAl`j�eDL�a*=B<�AFhAB4>0j�^�^�B?c�<!b

^�N5^�<V;�m

7]\!^<i`=HaC=HB?^ ;,^�aCj l`j�^BA

k

hAaq;f\!^<a,^>j�l!eD;CjIc)< 7'=>_!eD^1¾Umg¤?g]^ a,^6K[µG†�a�`ba$‰�ULµ
�

†�aC`)_=•�U 3 †�aC`g¤ •�U

�

†¶aC`g·CU

�

† a�`baFm
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k

j@;C=H;f^>jd;fh 7T@�;�;f\!^I_`^>j�;]c��!cD;fcJ=HeQ=As{;fcDh��	g#\!^+��B?h�)Fc��!b

k

a,hTB ;,\!^

�

aCj@;];fho;f\!^

j@^>sth��"�E4V=��"�b7��`;-;,\u^I^�pVi`^>s{;f^��os{hUj@;%h

k

;,\!^;<�hAluaT�!^�LUm"�w^>=>aT�!c��!bq;,\!cSj B�=Hi!i!c��!bqs�=��W_`^-�Fh��u^Ig#cK;,\�=

j@cKB?i!eD^8�FL&�`=>B?cJs�O�i!afhAbAaC=HB?B	cV�ub�ONj@;�LFeK^%=HeKbAhTa,cD;f\!B ;,\Q=H; =HeKeDh>g�j';,\u^�=HbA^>�F;%;,h�s*\`=��ubA^#bAhU=HeSj g#cK;,\!hTl!;

a,^�;fa*=>c��!c��!b!m �-c��"�Fc��!b?;f\!^W_`^>j�;�=As{;fcDh�� cJj7s{hAB?iul!;,^��rc��`j@;C=��V;,eKLvg#cK;,\!hTl!;<=��~^ pFi`^+�`j�c�)5^ j@^>=>a*s*\EhAa

s{h��Qj@;,aC=Hc��F;qjf=H;fcJj

k

=Ts{;,cKh��Ei!afhVs{^>jfj{mB�]\!^<B?^�;f\!h&��� j3�FaC=}g#_Q=AsNC!j�=>a,^�cD;*j

�

7

���

;#j�i`=Ast^<a,^�D5l!cDaf^�B?^+�V;+4

=��"�G;,\!^

k

=As{;�;,\Q=H;�cD;3�!^�^��!j

k

l!eKe-=As�s{^}j,j#;,h�;,\!^ =HbA^>�F;�� j�j@;*=>;,^ =H;q=>eDen;,cKB?^>jtmH�]\!^ j@^>sth��"�Ga,^�D5l!cDaf^+O

B?^+�V;#BG=�C5^}j cK;*j�s{h#��)5^ a*j@cKh��E;fhb�uh��!Oi0E=Ha]C5h�)VcJ=��~^>��)VcDafh��!B?^>�F;Cj]s*\`=HeKeD^+�!bTc��!bum �I^+)5^ a,;,\u^�eD^>jfj�4!;f\!^

i`hA;,^>�F;fcJ=HeVi`=�L5h�U�h

k

=��	=HeKe�O�bAh5=>eJj�sth��V;,c��Vl`=>e�O�eD^>=>aT�!c��!bq=HeKbAhTa,cD;f\!B c��*�!h#�!Oi0E=HaTC5h�)VcJ=��<^+��)VcDafh��!B	^+�F;Cj

BG=�C5^}j ;f\!cJj]af^>j@^}=Ha*s*\ D lucD;,^ s{hAB?i`^�eKeDc��!b!m

��� �����
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1I;f\!^�a cDB?i`hAaf;*=��F; =Haf^>=Aj]h

knk

l!;,lua,^�g hAaTC�a*=��!bA^

k

afhAB ;,\!^\)5^ a,L<i!aC=As{;fcJs�=>e.;fh<;,\!^-)5^�a,L<;f\!^�hAaf^�;TO

cJs�=>e0m�1L�";,\!^qi!aC=As{;fcJs�=>e-j@cP�F^S4!=<B?^�;f\!h&� �!^�^��uj];,h<_`^*�F^>)5^�eDhTi.^:�W;,\`=>;�=>eDeKhHg�j]lQj@^�eK^>j,j#l!�!cK;*j];,h�_`^

i!a,l��!^��

k

a,hAB ;,\!^�;,aC=��`j�cD;fcDh���O|\!cK^�a*=>a*s*\FL �!^�;�g]hTaTC m*�]\!^/�Fc$"�s{l!eK;�i`=>a,;+4nh

k

s{hAl!aCj@^S4ncSjIc��F^>�F;fc

k

LVc��!b

g#\!cJs*\<l!�!cK;*j�=>a,^�l`j@^ eD^>jfj{m9�]\ucJj�cJj'B	hAa,^�sthAB?i!eKcJs�=>;,^���;f\`=���;,\!^�i!afhA_!eK^�B h

k

g]^ cDbA\V;�^�eKcDB?c��`=H;fcDh#� c��

j@;C=��"�!=>aN� �!^�lua*=He �!^�;�g]hTaTCuj{m � eJ=>a,bA^7\!cD^�aC=HaCsx\VL<BG=�L<_`^\)5^�a,L*)VcD;C=He`;,h<;f\!^q=>bA^+�V;+4u=��"�W;f\!^�eKhHg ^�aTO

eD^+)5^ e5l!�!cD;Cj�h

k

;f\!^#\!cK^�a*=>a*s*\FLqBG=�Lo_`^#c��"�FcJj�i`^+�`j,=>_!eD^A4 _ul!;%_.^

k

hAa,^#;f\!^�\!cD^�aC=HaCsx\VLqcJj�s{hTB?i!eK^�;,^�� 4H;f\!^

eDh>g]^ a#l!�!cD;CjIBG=�LGj�^�aT)5^B�!h?i!l!afi`h5j@^Um �Ih>g[;,h?cP�F^+�V;,c

k

L?;,\!^}j@^<l!�!cK;*j�=AjIi`hT;,^+�V;,cS=HeDeKLGl`j@^

k

lue�j�^�^�BGj

=()5^�a,L�;,afcJsNCFL�cJjfj@l!^A4!i`=Haf;,cJstl!eJ=>a,eDL�c��"j�;,hVs*\`=Aj�;,cJs?�FhTBG=Hc��`j{m

�L�!hA;f\!^�a�h

k

;,\!^<i!aC=As{;fcJs�=>e'cSj,j�l!^>jIcSj�j@cKB?i!eDL	;,\`=>;�h

k

;,^>j�;,c��ub?;,\!^B�!^�;�g]hTaTC =��"�rcK;*jL)T=HafcJ=>;,cDh#�`j

k

l!a,;f\!^�a m 0E=��VLE;*=Tj Cuj g hAl!eP� eKc�C5^�eKLv_`^+�u^

�

;

k

afhAB ;f\!^W;fa*=��`j@cK;,cDh#�y\!cK^�a*=>a*s*\FL"=Hiui!a,hU=As*\$4%j@l`s*\ =Aj

;,cKB?^+ONj@^�afcD^>j#i!a,^:�FcJs{;fcDh#�$4�j�i.^ ^>sx\ a,^>s{hTb��!cK;,cKh��$4%j�i.^ ^>sx\ i!afh&�Fl`s{;fcDh�� 4]=��"�yhA;,\u^�a<s{h#�F;f^�pV;TONj@^+�`j�cD;fc�)5^

j@^�afcJ=>ew;*=Tj Cuj{m
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�%\`=Hi!;f^�a

�

m

�

L&�!hTi`j@cSj�4 �IcSj,s{l`jfj@cKh��$4`=��"� �%h#�`s{eDlQj@cDh#�`j

1L� ;f\!^ ;,\!^�hTa,^�;fcJs�=>e

k

afh��V;G=Haf^~;�g hycJjfj@l!^>j?af^�eJ=>;,^��M;,h �FL&�`=HB?cSsvi!afhAbTa*=HB	B?c��!bumc�]\!^

�

aCj@;

cJj<\!h>g9eD^}=HaT�uc��!b =ys{h#�F;f^�pF;]O0j�^+�`j�cD;,c�)5^?i`hAeKcJs{LMs =�� _`^Ec��F;f^�bAaC=H;,^:� c��F;fh~;f\!^Ej�;*=��"�!=HaR� �FL&�`=HB?cSs�O

i!a,hTbAaC=HB?B?c��!b

k

a*=HB	^�g]hTaTC m O��V;,^ a,^>j�;WcSjWa,cSj@c��ub =>B?h��ubya,^�c��

k

hAaCs{^�B?^>�F;]O|eK^�=>aT�!c��!bEa,^>j�^>=HaCsx\u^�a*jWc��

;,\!^ =Haf^>=Wh

k

i`=>a,;fcJ=HeKeDLGhA_Qj@^�a])A=>_!eD^ 0E=>aTC5h�) �F^>s{cSj@cKh��riua,hVs{^>jfj@^>jB7��H1�0 � � � j	;R4wg#\!cSsx\ =Ha,^�=>eDaf^>=��FL

�F^>jfs{a,cK_.^:�R_VL =y_!afh5=#� ;,\!^�hTa,L•h

k

�FL&�`=HB?cSs?i!a,hTbAa*=>B?B?c��!b~c�� \!cP�!�F^+�.0E=>aTC5h�)M^+�&)FcKa,h��uB?^+�V;*j{m

�Ii!i!eKLFc��!bo;f\!cJj];f\!^�hTa,L?;fhW;fa*=��Qj@cD;fcDh#�v\ucD^�aC=Ha*s*\!cK^>jdcSj#=€eS=Ha,bT^q_!l!;#i!afhAB?cSj@c��ub<i!a,h <�^}s{;�m

�L�!hA;f\!^�a>4 B�l`s*\EeJ=>a,bA^ a cSj,j�l!^Waf^�eJ=>;,^��E;,h �FL&�`=HB?cSs i!afhAbTa*=HB	B?c��!b	cJj�;,\`=>;oh

k

a,^�bTl!eJ=>a,cD;�L =��"�

cD;f^�a*=>;,cDh#�nm f pVcJj�;,c��!braf^�c��

k

hTa*s{^ B?^+�V;TO�eD^ =HaT�uc��!b?;f\!^�hTa,cD^}j(�Fh �!hA;�=>i!i!eDL ;,hE^>��)VcDafh��!B?^>�F;CjIj�l`sx\ =Aj

;,\!^#af^>=HeVg]hTa,eP�€;f\`=H;%s =��!�!hT;%_.^#i`^�a

k

^>s{;feDLqB?h&�F^�eK^�� hTa%a,^>j�^�;�=��"�<cD;,^ a*=H;f^��

k

hAa = sthAl!�V;,eK^>j,j$�FluBW_`^�a

h

k

;,afcJ=HeSj{m �[;,\!^�hTa,L

k

hTaIB	^>=Aj�l!a,c��!boaf^�bAl!eS=HafcD;�L?=��"�vB�=HpVcDB?c �{c��!b

k

l!;,l!af^qa,^�c��

k

hAaCs{^�B?^+�V;�_`=Tj@^��Gh��

;,\!^}j@^qa,^�bTl!eJ=>a,cK;,cD^}j]g#cDeDe j@hTB?^��!=�L �!^ ^��?;,h�_.^%�F^+)5^�eKhAi`^��wm8�]\!^�af^qcJj�j@;,cKeDe BWl`s*\?bTa,hAl��"�Fg]hTaTCG;,\Q=H;

BWlQj@;

�

a*j@;#_`^qeJ=>c��

k

hAa7j@lQsx\"=�� =HB�_!cD;fcDhTl`j�i!a,h <�^}s{;+4!\!h>g ^+)5^�a�m
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�%h��V;,c��Vl`=>e�eD^>=>aT�!c��!b?cSjI;,\!^<eK^>=Ha]�!c��ub?B?^�;f\!h&�FhAeKhAbTLr;,\Q=H;�BG=�C5^>j#;,\!^<B?hUj@;7j@^+�Qj@^<c��E;f\!^<eDh#�!b

;,^�afBEm � ^*C��!h>g ;,\!cSj�s{eD^}=Ha,eKL

k

a,hAB hTl!aqh>g'�~^�pVi`^�a,cK^+�`s{^Um �~^M�FhG�!hT;q_.^ bAc�� hAlua ^:�Fl`s�=>;,cDh#�E_FL

g]hTaTCVc��!b?h#�~hTl!a?�FcSj,j�^�a,;C=H;,cKh��`jtmoO0;�;C=�C5^>jB7|;,h5h&;�BG=��VLGL5^>=HaCjIh

k

;,aC=Hc��!c��!b	_.^

k

hAa,^<^>)5^+�r_`^�bTc��!�!c��!b

=.�VcJj,j�^�a,;C=H;fcDh�� j�^�^�BGj

k

^>=Aj�cD_!eK^5m#O0;7j@^�^�B�jd^�D5l`=HeKeDL?l��!a,^>=Tj@h#�`=H_!eK^

k

hAa�hTl!a�eD^>=>aT�!c��!b?=>eDbThAa,cK;,\!B�j];,h

eD^>=>aT� ;,\!^	eJ=HafbA^>j�;+4-B?h5j�; B	h��Vl!B?^+�V;*=>e';C=Aj Cuj

k

a,hTBzj,s{aC=H;Csx\$4-a*=>;,\!^�a�;,\`=��M_!l!cDeP�Fc��ubvluiy;,h";,\!^�B

j@eKhHg#eKL5m

OPB	i!eDcSs{cD;fe LA4.g ^G=HeKedl��"�F^�aCj@;*=��"�y;,\!^	j@cKb��!c

�

s�=��`s{^?h

k

s{h��V;,c��Fl`=>e%eD^>=>aT�!c��!b!m �~^ �FhrcK; g#cK;,\!hTl!;

;,\!hTl!bA\V;�m O0;-j@cDB	i!eDL#\`=>i!i`^+�`jtm9f9)5^+�qg#\!^+�qg]^ s{h#�F;fc��Vl!^�;f\!^%i!a,hVs{^}j,jwc��qh�)5^�af;wg#=�Luj�4>g]^ j@hTB?^�;fcDB?^ j

k

=HcKeI;fhyj�^�^rcK;*jWi!af^>j@^>�`s{^Gc��•hAl!aG=Ts{;,cKh��`jtm 1�l!aM)5^�a,L•=Ts{;*j<h

k

i!afh&�Fl`s{c��!by;,^}sx\!�uhAeDhTbALS4 _!l!cDeP�Fc��ub

B?^>s*\`=��ucJj@B	j�4Vg#a,cK;,c��ub?j�h

k

;�g#=>a,^S4`cJj#;,h?B�=�C5^q=>l!;,hTBG=H;fcJs�g#\`=H;7g]^<s =��Eh��ueDL �Fh	j@eDh>g#eKLr=��"�rg#cD;f\

;,\!^�=>bAh��VLGh

k

sth��`j�;*=��V;q=>;,;,^>�F;fcDh�� mH�]\!^�i!a,hVst^>j,j#h

k

B�=�CVc��!b�hAl!a�_`^�\Q=:)VcDhTa*j]af^5;`^�pVc�)5^�cSj]h��!^ a,hAlQj�Z

h��!^"s�=��yc��

k

=Ts{;oeK^>=Ha]�R;fhW�Fh =HafcD;f\!B?^�;fcJs<=Aj*D5l!cSs	CVeDL =Aj�=Es�=HeSs{l!eJ=>;,hTa+4�_!l!;�g#a,cK;,c��ub =ri!a,hTbAa*=>B

;,h �FhyhTl!aGs�=>eJs{l!eS=H;fcDh��Qj

k

hTaWl`j�cJj<BWl`s*\y^>=Tj@cK^�a�m � ^r_!l!cKe��yhAlua?;,^>s*\!�!hTeDhTbALS4]iQ=Ha,;fcJs{lueJ=HafeDLyhTl!a

j@h

k

;@g =Haf^S4%=Ajo^�pV;,^>�`j@cKh��`jqh

k

hAlua*j@^ e�)5^>jtm �Al`j@; =Ajog ^G�F^+)5^�eKhAi j CVcDeKeJj�4 j@;fhAiM;,\!c��!CVc��!b =H_`hAl!;<;f\!^�cKa

�F^�;C=HcDeSj�4%=��"�R;f\!^+�Ml`j@^";,\!^ B =Tj€;f\!^

k

hAl!�"�u=H;,cKh��

k

hAaM�!^�g j CVcDeDeSj�4�g ^a�V^+)5^�eDhTiMj@h

k

;�g#=Haf^S4

k

hAa,bT^�;

=H_`hAlu;#\!h>g cK;dg hAa]C!j�4!=��5��lQj@^�cK;

k

hAa _!l!cKe��Fc��!b(�!^ g]^�a j@h

k

;�g#=Haf^5m�� ^?�Fho;f\!^�;f\!c��!CVc��ub!4F;f\!^+�?B�=�C5^

hAl!a�j�h

k

;�g#=>a,^ �FhEg#\`=>;Wg ^ � )5^

�

bTl!a,^��yhTl!;<\!h>g ;fh �Vh =Hl!;fhABG=>;,cJs =HeDeKL5m �]l!cKe��Fc��!brafhA_`hA;Cj€;fhW�Fh

hAl!a�BG=��Fl`=>ewg hAaTCGBG=�L�_`^ B	hAa,^q^!"�s{cK^+�F;%;f\`=�� �FhAc��!bWcK;#hAl!aCj@^�e�)5^>j�4!_ul!;Ig ^�s�=��!�uhA;7s{h��V;,c��Fl!^7;,h

�F^>j�cDb�� j�i`^>s{c

�

s<j@hAeKl!;,cKh��`j�;fhv^>)5^�a,L"s{hTB?i!eDcSs�=H;f^��E4`;,c��FLGi!afhA_!eK^�BEm ��jI^!"�s{cD^>�F;7=Aj�i!afhAbAaC=HB?B	c��!b

BG=�LW_`^<c��Es{hTB?i`=HafcJj�h��Gg#cD;f\,�FhTc��!bG=�;*=Aj�CGhAl!aCj@^�e�)5^>j�4!cK;IcSj �!^>)5^�a,;f\!^�eD^}j,j'�Fc#"Gs{lueD;+4V;,^��VcDhAlQj�4 =��"�

;,cKB?^+ONs{h��`j�l!B?c��!b!Z5=��"�?i!a,hTbAaC=HB B?h&�Fc

�

s�=H;fcDh#�vcSj]^+)5^+��g]hTa*j@^Um � ^?�!^�^��WafhA_`hA;CjI;,\Q=H;#eD^}=HaT�G;C=Aj Cuj

g#cD;f\!hAl!;7j@i`^>stcJ=HeKeDL/�F^>j�cDb��u^��rj�h

k

;�g#=>a,^�j@hTeDl!;fcDh��Qj{m � ^?�!^�^��"=HbA^>�F;Cj ;f\`=H;�eD^>=>aT�"=��5�a�Fh#� � ;

k

hAafbA^�;>4

C5^�^�i"eD^>=>aT�!c��!b!4 =��"� s{h#�F;fc��Vl`=HeKeDL?B?h&�Vc

k

LG;,\!^ BGj@^�e�)5^>jdg#cK;,\,�!^ g#eDL �FcJjfs{h�)5^�a,^:��^ p!s{^ i!;,cKh��`j#;,hGhAeP�

a,l!eK^>j{m

�%h��V;,c��Vl`=>e�eD^>=>aT�!c��!bGBG=�C5^}jIj�\`=Hi!c��!b"=vaf^>=HeKcD;�LS4 =��"�EbAh5^>jq_`^�L5h��"�EcD; m �%h��V;,c��FlQ=He�eK^>=Ha]�!c��!bGcSj

eD^>=>aT�!c��!bEh��M;fhAi h

k

eK^>=Ha]�!c��ub!mMO0;ocSjog#\`=H;�g]^ �FhEg#\!^>� g]^	eD^>=>aT�M;,h a,^>=#�E4%g#\!^+�Mg]^GeD^}=HaT� ;,h

g#a,cK;,^5m � \!^+�Gg]^qeD^}=HaT�G;fhWaf^>=��?B�l`j@cSs�45g]^

�

aCj@;�eD^>=>aT�Gg#\`=>;'�!hA;f^>jI=>a,^S4!;f\!^+�G;,\u^�cDa8�`=HB?^}j�4Fg#\Q=H;

;,\!^ LEj@hTl!�"�EeDc�C5^S4.\uhHg ;,hGa,^ i!a,h&�FlQs{^<;,\!^ B,Zw;,\u^+�~g ^<eD^>=>aT� j�cDB?i!eK^qa,\VLF;f\!BGj�4 j@cKB?i!eK^<j@^:D l!^>�`s{^>j

h

k

B�l`j@cSs�=Heuc��V;,^�a])A=>eJj�4 B	hAa,^7s{hTB?i!eDcSs�=H;f^��oa,\VLV;,\!BGj�45B?hAaf^�s{hTB?i!eKcJs�=>;,^��oB�l`j@cSs�=Heuc��V;,^�a])A=>eJj�4��VcVU ^�aTO

^+�V;2C5^ L!j�4 �VcVU ^�a,^>�F;�s{eK^

k

j�4 �Fc Uw^ a,^+�V;�j@i`^�^��!j�4��FcVU ^�af^+�V;2�uhA;*=>;,cKh��`j�4�B?hAaf^�=��"�yB?hTa,^�s{hTB?i!eDcSs�=H;f^��



�

m�^Fm �%eKh5j@c��!bM�]\!hTl!bA\V;*j @><

�

j@^�D5l!^+�Qs{^>j]h

k

c��V;,^�a])A=>eJj�=��"�Ga,\VLF;f\!BGj�4!=��5�rh�� =��5�vh�� m��L�"�?;fhHg =HaR�!jIg#\`=>;�^+�"� � �Ih5^>j�=��FL5h#�!^

^+)5^�a

�

�ucJj@\"eD^>=>aT�!c��!b�;,h�a,^>=#�rBWl`j�cJs�� ��h?g]^

�

�!cJj�\reK^>=Ha]�!c��!b�\!h>g ;,h�g#a,cK;,^ohTa\�Vh?a,^>j�^>=HaCsx\ � �Ih

g]^�^+)5^�a%eD^}=HaT��=��VLF;f\!c��!b (�,��  9*+(� �(�* 
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