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ß UIBEÎ²H�P+S[PÍAYAYp(BES�à�ACPEBEAYW�ACd R O à�AVH<á�A N�R ACdià \ à�O R D(BEU R XZBEUISZB N QºH N�R O�XxS°PLBÍâ�A N BEX N H�dIBEH�U2XZD \GR DIÎãH�UIdäA�å R XZBLUIS[B N

Q¯H N�R O�XZS%PEBÍâ�A¤PEBÍÒ�D R BEU�Ò N O�U�dIB R BÍO�U H�UId O R D�AYX3ACU�W7BÍX[O�U�ÎcACU R H�P N O�UId�B R BÍO�UIS°æ¯çªACU N H2ÀYè5È�éÍê aCë�ë�`�ì k @ªS \7N DIBEH R XxBES R S

H�X[A�BEU R AYX[ACS R ACdcBLUcBEd�ACU R BÍQ \ BEU�Ò R D�ACS_A R�í O¦â7BEUId�S5O�Q?A�á?A N�R SªBEU O�XZd�AYX R O¦FIU�d�AYXZS R H�UId�ÎcO�XZA¤H�à�O�F R%R DIA¤H�U�BEÎ²H�P

S[PÍAYAYpîÎcA N DIH�UIBES[Î koï UðH^X[A N ACU R S R F�d \ q3A�åGp�AYXZBEÎ²ACU R S í AYXZAäp�AYX[QºO�XZÎcACdñO�UðXxH R S í D�B N D í AYXZA�S[FIà7ò=A N�R�R O

R�í O(dIB�á�AYX[ACU R PEBÍÒ�D R BEU�Ò N O�UIdIB R BEO�UIS k¤ó D�A¦ôIXxS R q�õ=à�H�S_ACPLBEU�ACö N O�UId�B R BÍO�U�q í H�SVHäS R H�UIdIH�Xxd f<g Ó D�O�F�XKS N DIACdIFIPÍA

O�Q aCf D�O�F�XZSVPEBÍÒ�D R S�O�U^Q÷O�PLPÍO í ACdoà \ aCf D�O�F�XZSVPEBÍÒ�D R SnO�á3Ï R D�A�S_A N O�U�d�q°õ R ACS R ö N O�U�dIB R BÍO�U�q+A�åGp�O�S_ACd^XZH R S R O

H N O�U R BEUGF�O�FIS ` D�O�F�XZS;PEBÍÒ�D R S�O�UÃø ` D�O�F�XZS;PEBÍÒ�D R S�O�á�S N DIACdIFIPÍA k�ó D�A²à�H�S[ACPEBEU�A N O�UId�B R BÍO�U í H�S�FIS[ACd R O

H�pIpIXZOCå�BEÎ²H R A R D�A�UIH R F�XxH�PGPLBÍÒ�D R BLU�Ò N O�U�dIB R BÍO�U�FIUIdIAYX í DIB N D XZH R SZPÍAYAYp í H�S%à�ACPEBEAYW�ACd R O�à�A«H<á�A N�R ACd2Î²H�BEU�P \

à \!R D�A N BÍX N H�dIBEH�UùXxD \GR DIÎ k.ó DIA R ACS R�N O�UIdIB R BEO�U í H�S�FIS[ACd R O8H�dIdñH�UðA�å R AYXxUIH�PªS R BEÎ�F�PEFIS R OúXZH R SZPÍAYAYp k

M7N BÍACU R BES R S í AYXZAjBEU R AYX[ACS R ACd�BEU2âGU�O í BEU�Ò�D�O í�R DIBESªPEBÍÒ�D R BEU�Ò N O�UId�B R BÍO�U2H�U�d R D�A N BÍX N H�dIBEH�U2XZD \6R DIÎ-H<á?A N�R ACd

XZH R S[PÍAYAYp8S[BEÎ FIP R H�U�AYO�F�S[P \�k ß Î2H*ò=O�XjX[ACS_p�O�UIS_A�W<H�XxBEH�à�PÍA�O�Q R D�A S R FId \ií H�S R DIA�p�AYX N ACU R H�Ò�A�O�Q R BEÎcA R DIH R

HcXZH R«í H�SnBLUiS[PÍAYAYpoBEU(ACH N Dús Ó Î2BEU6F R A¦BEU R AYXZW<H�P�O�Q R D�A f<g Ó DIO�F�XndIH \�k

ó D�AäpIX[O�à�PEACÎûd�ACS N XZBEà?ACdñH�à?O*W�A N O�F�PEdùà�A2QºO�XZÎ FIPEH R ACdðH�S;QºO�PEPÍO í S k TjUId�AYX R DIA2à�H�S_ACPLBEU�A N O�UId�B R BÍO�U�q

R D�A;Î²OGd�ACP�BLS
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í D�AYXZA ��� BES¤HcXZAYÒ�X[ACS[S[BÍO�U(Q¯FIU N�R BEO�U�H�U�d�� � ýþ�� H�X[A�XZH�U�d�O�Î AYX[X[O�XZS k TVUIdIAYX R D�A R ACS RnN O�UId�B R BÍO�U�q R D�A¦ÎcO7d�ACP

BES
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í D�AYXZA � BES¤H�U.F�U�âGUIO í U�p�H�XZH�Î²A R AYXCq ��� BLS«H�QºFIU N�R BÍO�U R DIH R dIB�á�AYXZS°Q÷XZO�Î ��� H�UId�� � þ � H�X[A�XZH�UId�O�ÎãAYX[XZO�XZS

BEUIdIAYp?ACU�d�ACU R O�Q�� � ýþ � k!ï U�æ a k f�ì q ��� H�UId ����� XZAYpIX[ACS_ACU R�R DIAäA�á�A N�R ScO�Q R D�A�A�å R AYXZUIH�P¤S R BEÎ FIPEFIS�H�UId R D�A
N BÍX N H�d�BEH�UúXZD \GR DIÎiq�X[ACS[p?A N�R BEW�ACP \�k�ó DIA p+H�XZH�ÎcA R AYX � X[A��IA N�R S R D�A²PLH R_R AYX�A�á?A N�R���R D�A�à�BEÒ�Ò�AYX R D�A�W<H�PEFIA O�Q� q R D�AäÎcO�X[A²BEÎcp�O�X R H�U RKR D�A²A�á�A N�R O�Q R D�A N BÍX N H�dIBEH�U8XZD \6R D�Î k � ACSZBÍÒ�Uùp�O�BEU R S!�"� ýþ � H�UId#�"� þ � N O�FIPEd!à�A
dIB�á�AYX[ACU R à+F RªR DIA \äN O�ÎcA�QºX[O�Î H�S[H�ÎcA�d�ACS[BÍÒ�U(S_p+H N A k b O�XnS[BEÎ²p�PEB N B R�\ q í A�H�S[S[FIÎcA R DIH R¤R D�A�d�ACSZBÍÒ�UäS[p�H N A

BES%$ & 
 a(' H�UId R D�A¦XZACPEH R ACd.d�ACS[BEÒ�U(p?O�BLU R S�H�XZA�A")6FIH�PLP \ S[p�H N ACd.BEU$ & 
 a(' k
ó D�AùSZH�Îcp�PÍA8S[B+*YA � ý BEU æ a k a|ì BES(O�Q R ACU ÎcO7d�AYXZH R ACP \ PEH�X[Ò�A!à�A N H�FIS[AùB R BESiU�O R dIB+, N F�P RäR O O�à R H�BEU
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O�à�S_AYXZW<H R BÍO�U�S;FIUIdIAYX R D�A²à�H�S_ACPLBEU�A N O�UIdIB R BÍO�U käó D�AYX[AYQºO�X[A ��� N O�FIPEd!à�A²ACS R BEÎ²H R ACd í ACPEP%QºX[O�Î R D�A2ÎcO7d�ACP

æ a k a|ì H�PEO�U�A k ß Q R AYX ��� BES¤XZAYp�PEH N ACd(à \ B R S�ACS R BEÎ²H R O�X.-��� æ í D�B N DiBES¤ACS R BEÎ²H R ACd.QºX[O�Î/�|ü ýþ0� H�PÍO�U�A ì BLUùæ a k f�ì q
R D�A²ÎcO7d�ACP«æ a k f�ì BESKS[BLÎ²BEPEH�X R O.HiS_ACÎ²BÍp+H�XZH�ÎcA R XZB N ÎcO7d�ACP k21 A2FIS_A R D�A í O�XZd õ_S[BEÎ²BLPEH�XZö�D�AYX[A�à�A N H�FIS_A²H

N O�U6W�ACU R BÍO�U�H�P5S_ACÎ²BEp�H�XZH�ÎcA R XZB N ÎcOGdIACP�BEU R D�A¦PEB R AYXxH R F�X[A¦DIH�S R DIA¦Q÷O�XxÎ
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í D�AYXZA 3 BES�H�U FIUIâGU�O í UÃp�H�XZH�ÎcA R AYX|q � BES�H�U FIU�â7U�O í UÃSZÎcO6O R D QºFIU N�R BÍO�U�q�� þ H�UId	4 þ H�X[AiXZACPEH R ACdîà \
H�U�O R D�AYXjÎcO7d�ACP � þ ÿ�9 æ�4 þ ì��6: þ 
 æ a k g6ì

í D�AYXZA 9 BES;HoQºFIU N�R BÍO�U!O�Q;4�q<� : þ � H�XZAäFIU N O�XZX[ACPEH R ACdùXxH�UId�O�ÎûW�H�XZBEH�à+PÍACS í B R D*YAYX[OúÎ²ACH�UðH�UId N O�UIS R H�U R
W�H�XZBEH�U N A�qnH�U�d�� : þ � H�XZAúBEU�d�AYp�ACUId�ACU R O�Q=� � þ � æ N Q k A k Ò k q h D�ACU aCë�>�> Ï h F?*CB N â aCë�ë�f Ï¦enA N âGÎ2H�U aCë�>�@ Ï
M p�A N â7Î²H�U aCë�>�>�ì k

1 AoU�O R B N A R D�H RcR D�AiÎcOGdIACPESiæ a k a|ì H�UId æ a k f�ì dIBÍá?AYX�QºX[O�Î R D�AiÎcO7d�ACPESiæ a k `�ì H�UId æ a k g6ì BLUÃS[AYW�AYXZH�P

H�S_p�A N�R S k b BÍXZS R q R D�AYXZAäH�X[A R�í Oúd�B�á?AYXZACU R SZH�Îcp�PÍACS�BEU R D�A�ÎcO7d�ACPES2æ a k a|ì H�UId�æ a k f�ì í DIBEPÍA�ACS R BEÎ2H R BÍO�UñO�Q

æ a k `�ì BES�à�H�S[ACd.O�UoHäS[BEU�Ò�PEA¦S[H�Îcp�PÍA=�6æ¯ü þ 
 � þ 
 4 þ ì � kVM A N O�U�d�q�BÍQ ��� BES«XZAYp�PEH N ACd.à \A-��� BEUñæ a k f�ì q R D�ACU -��� N H�U
à�A í XZB R_R ACUiBLU R D�A¦QºO�XZÎ#O�Q«æ a k g6ì H�S�QºO�PEPÍO í S �
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í D�AYXZA B æ�� þ ì ÿ -��� æ�� þ ìDC ��� æ�� þ ì k ç¤F R B æ�� þ ì dIBÍá?AYXZS¤QºX[O�Î : þ BEU R D�H R�R D�A¦W�H�XZBEH�U N A�O�Q : þ BES«O�Q R ACUoH�S[SZFIÎcACd
R Oià�A H N O�UIS R H�U R�í D�BEPÍA R DIA W�H�XZBEH�U N A O�Q B æ�� þ ì N O�U�W�AYX[Ò�ACS R OE*YAYX[O í D�ACU � ý R ACU�dIS R OiBEU�ô�UIB R�\ BÍQ -��� BESKH
S R X[O�UIÒ N O�UIS[BLS R ACU R ACS R BEÎ²H R O�X�S[F N DñH�S R D�A2â�AYXxU�ACP
ACS R BLÎ²H R O�X.æ¯e!FH�XZd�PÍA aCë�ë & ì H�UId R DIAäPÍO N H�P
p�O�P \ U�O�Î²BEH�P
â�AYXZU�ACP�ACS R BEÎ2H R O�Xcæ h PÍAYW�ACPEH�UId aCëHG�ë Ï b H�U aCë�ë�f�ì k ß S l F�à�H�U�â.H�U�d 1 DIB R U�A \ æ aCë�>�ë�ì p�O�BEU R ACd^O�F R q�Î²H�U \
S_ACÎ²BEp�H�XZH�ÎcA R XZB N ÎcA R DIOGdISjBEU R D�A�PEB R AYXZH R FIX[A(æºA k Ò k q�ÔnB N A aCë�>�@ Ï�eVA N â7Î²H�U aCë�>�@�ì dIAYp?ACU�d^D�ACH|WGBLP \ O�U R D�A
W�H�XZBEH�U N A(S R XZF N�R FIX[A2O�Q�æ a k g6ì k!ï UðÒ�ACU�AYXZH�P R D�ACS_A(ÎcA R D�O7dIS N H�UÃUIO R à�A(H�pIp�PEBÍACdñdIBÍX[A N�R P \!R O R D�A N H�S_AiBEU
í DIB N D R D�AiW�H�XZBEH�U N A(O�Q : þ BLS=*YAYX[O k ï�R BLS R D�AYX[AYQºO�X[A.U�O R H�pIpIXZO�pIXZBEH R A R OùH�pIp�P \ñR D�ACS_A.Î²A R D�OGd�S R O R D�A
N F�X[XZACU R pIXZO�à�PÍACÎ ACB R D�AYX k

ó D�AcQ¯FIU N�R BEO�UIS ��� H�UId ��� BEU8ÎcO7d�ACP�æ a k f�ì Î2H \ U�O R à�A�ACS R BEÎ²H�à�PEA�BEQ R D�A \ à?ACPEO�U�Ò R O.HiS[H�ÎcA²Q¯FIU N�Ó
R BÍO�UÃS_p�H N A k b O�X�A�å7H�Î²p�PÍA�q0� ��ÿI�KJ �ML 
N��� æ�� ì ÿI� J �ML� æ�� ì 
N��� æ�� ì ÿO� J �ML� æ�� ì � H�UId#� �iÿI��J �ML ��P 
N��� æ�� ì ÿ
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� J �ML� æ�� ì 
N��� æ�� ì ÿ�� J �ML� æ�� ì�C�P � J �ML� æ�� ì � d�A R AYXZÎ²BEUIAjH S[H�ÎcA�dIBES R XZBÍà�F R BEO�UcQ÷O�X R DIAVX[ACS[p?O�U�S_AVW�H�XZBEH�à+PÍAnQºO�X�H�U \
X[ACH�P%UGFIÎ�à?AYX P k b O�X R D�AcXxH R S[PÍAYAYpùdIH R Hñæ N Q k b BÍÒ�F�X[A²s k a BEU M A N�R BEO�Uñs ì q í A²DIHCW�A R D�AcQ÷O�PLPÍO í BLU�ÒäO�à+S_AYX Ó
W�H R BÍO�U k ÔnH R SKH�X[A�U�O N�R FIXZUIH�P5H�U�BEÎ²H�PES í D�O R ACUId R O(Ò�O R OiS[PÍAYAYp í D�ACU.A�å7p�O�S_ACd R O�PLBÍÒ�D RYkjó D�A XZH R S[PÍAYAYp

ÎcACH�S[FIX[ACÎcACU R°í O�FIPEd(DIH|W�A¦Hnò_FIÎ²p�H R¤R D�A R BEÎcA í DIACU R D�A�PEBEÒ�D R BES¤S í B R[N D�ACd k
ó DIAYX[AYQ÷O�XZAjB R BES°X[ACH�S_O�U�H�à�PÍA

R O.H�S[S[F�ÎcA R DIH R � � BESKH(p�BEA N A í BES_ACP \.N O�U R BEUGF�O�FISKQ¯FIU N�R BÍO�U í B R D^H(p�O�S[S[BEà�PÍA«ò[FIÎcp8H R � ÿ &RQ¨s(H�UId � � BES
H(p�AYXZBÍO7dIB N QºFIU N�R BÍO�U í B R D g p�AYXZBÍO7dISVBLU	$ & 
 a(' kcï U8ACH N Dñp�AYXZBÍO7d�q?B R BLS N O�U R BEUGF�O�FISKA�å N AYp R H R¦R DIA�Î2BEdIdIPÍA
p�O�S[B R BÍO�U8O�Q R DIA²p�AYXZBÍO7d í D�AYX[A2B R Î²BÍÒ�D R DIHCW�A(H ò[FIÎcp k TVU�d�AYX R D�ACS_A�H�S[S[FIÎ²p R BÍO�UISYq�B R;N H�Uùà�A N D�A N â�ACd

R DIH R ��� H�UId ��� H�XZA¦ACS R BEÎ²H�à+PÍA k
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°�æ - � ± ü ý ì ÿ�� � -��� g æ]i C b ì � æ ��� C -��� ì-��� g æ]i C b ì � -��� � � -��� g æ]i C b ì � ���-��� g æ]i C b ì � -��� ÿ�� � Á �6æ � ý ì ` » PEO�Ò � ý � � Á æ 9 ½ ì
H�UId � P o æ - � ± ü�ý ì ÿ -��� g æ]i C b ìMË -�����-��� g æ]i C b ì �j-��� � �?Ì � ÿÍÁ æ � ` � ì 

í D�AYXZA Ì � BES R D�A�W�H�XZBEH�U N AªO�Q � � BLU2æ a k f�ì k%ï�R BES>U�O R dIB+, N F�P R�R O N D�A N â R DIH R à�O R D�± °�æ - � ± ü ý ì ±CH�UId�±Î� P o æ -� ± ü ý ì ±
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H�X[A;H�PLÎcO�S R S[F�XZACP \ à�O�FIUIdIACd k enACU N A;à \�R D�A � O�Î²BEU�H R ACd h O�U6W�AYX[Ò�ACU N A ó D�AYO�X[ACÎiq
°äæ -� ì ÿ ° ��°äæ -� ± ü ý ì � ÿ�� � Á �6æ � ý ì ` » PÍO�Ò � ý � � Á æ 9 ½ ì

H�UId

� P o æ -� ì ÿ � P o ��°äæ - � ± ücý ì � � ° �8� P o æ - � ± ü�ý ì � ÿ�Á �6æ � ý ì ` � » æ¯PEO�Ò � ý ì � � � Á æ 9 � ½ ì�� Á æ � ` � ì Q
M BEÎ2BEPEH�X¤H�X[Ò�FIÎcACU R S N H�Uoà?A�H�pIp+PEBÍACd R O -��� k
ó D�AYXZAYQ÷O�X[A í A;DIH|W�A¤!¥j¦}§©¨8¦}ª¬«�ÐÏ TjUId�AYX R D�A N O�U�dIB R BÍO�UIS°S R H R ACd(BEU ó D�AYO�X[ACÎ ` k a q - � BLS�¡ � N O�UIS[BLS R ACU R°í B R DäXZH R A Á �6æ � ý ì ` � »
æ¯PÍO�Ò � ý ì � � � Á æ 9 � ½ ìÑ� Á æ � ` � ì Ï�-��� BES�FIUIBÍQºO�XZÎ²P \ ¡ � N O�UIS[BES R ACU R�í B R D�XZH R A Á �6æ � ý ì ` � » æ¯PÍO�Ò � ý ì � � � Á æ 9 � ½ ìÑ�À � � ` � æ¯PÍO�Ò � PÍO�Ò°PÍO�Ò � ì � � � Á �6æ �j9 ì ` � � k

ï U ó D�AYO�X[ACÎ ` k f q+BÍQ 3ùÿ ¶ ÿ a q · ÿ a�p�` q 9(ÿ�� ` � � � H�UId � ý ÿAÁ æ �5Ç � � ì q R D�ACU R D�A�¡ � N O�U�W�AYX[Ò�ACU N A
XZH R A(O�Q -� BES Á � � ` � æ¯PÍO�Ò � ì � � í DIB N DðBLS N PÍO�S[A R O R D�A(PÍACH�S R Su)GFIH�X[ACS N O�U6W�AYX[Ò�ACU N AiXZH R A Á æ � ` � ì k8ï Q 9 ÿÁ æ � ` � � Ç ì H�UId � ý ÿÒÁ æ � ì q R DIACU R D�A2FIU�BÍQ÷O�XxÎÓ¡ � N O�U�W�AYXZÒ�ACU N A(XZH R A²O�QX-��� BES Á � � ` � � Ç æ¯PEO�Ò � ì � � í DIB N D
BES(U�ACH�XZP \ R D�AúO�p R BEÎ²H�P N O�U6W�AYX[Ò�ACU N AùXZH R A Á æ � ` � � Ç ì O�Q R D�A!U�O�U�p�H�XxH�ÎcA R XZB N X[AYÒ�X[ACS[SZBÍO�U�ACS R BEÎ²H R O�XZS(O�Q

X[AYÒ�X[ACSZS[BÍO�UðQºFIU N�R BÍO�UIS í B R D N O�U R BEUGF�O�FIS�ôIXZS R O�XZd�AYX�d�AYXZBÍW�H R BÍW�ACS kúó D�AYX[A�H�X[A R�í Oúp�O�S[SZBÍà�PÍA²XZACH�S_O�UIS í D \

à�O R D.XZH R ACSjH�X[A(æ¯PÍO�Ò � ì � SZPÍO í AYX R D�H�U R D�A�O�p R BEÎ²H�P5XZH R ACSVÎ²ACU R BÍO�UIACd^H�à�O|W�A kl¢ U�A�BES R DIH RVR DIA;X[AYÒ�X[ACSZS[BÍO�U
Q¯FIU N�R BÍO�UIS¤H�X[A¦H�SZS[FIÎcACd R O²à�A�Ñ5BEp�S N D�B R *�æ a|ì N O�U R BEUGF�O�FISnBEU�O�F�X N H�S_A;BEU�S R ACH�d(O�Q�à�ACBEUIÒ H�S[SZFIÎcACd R O2DIH|W�A
N O�U R BEU6FIO�FISjôIXZS R O�XZd�AYXKd�AYXZBÍW�H R BÍW�ACS k�ó DIA S_A N O�U�d8p?O�SZS[BÍà�PÍA;X[ACH�S_O�U8BES R DIH RjR D�A ¡ � N O�U�W�AYX[Ò�ACU N AcXZH R ACS�BEU
ó D�AYO�XZACÎ ` k f H�X[Aid�AYXxBÍW�ACdñQºX[O�Î R D�AiH�PEÎcO�S R S[F�XZA N O�U6W�AYX[Ò�ACU N A.XZH R ACS�BEU ó D�AYO�XZACÎ ` k a H�UId R D�A�Q¯H N�R O�X

PÍO�Ò+æ � ì BES N O�Î²Î²O�UIP \ S_AYACU8BEU R D�AcH�PEÎcO�S R S[FIX[A N O�U6W�AYX[Ò�ACU N A2XZH R ACS k;ó DIA�QºO�PEPÍO í BEU�Ò R DIAYO�X[ACÎ ACS R H�à�PEBLS[D�ACS
R D�A;H�S \ Îcp R O R B N U�O�XZÎ²H�PLB R�\ Q÷O�X - � k�ï�R�N H�Uoà?A�p�X[O|W�ACdià+H�S_ACdiO�Uðæ ß k `�ì Ó æ ß k @�ì BEU ß pIp�ACUId�B�å ß k¤!¥j¦}§©¨8¦}ª¬«�Ô« çªACSZBEd�ACS R DIA N O�UIdIB R BEO�UIS>BEU ó D�AYO�X[ACÎ ` k a q�BÍQ � � � � ` » ¶ e f PÍO�Ò � ý ÿ�Á æ a|ì H�UId � � � � 9 ½ ÿ�À æ a|ì q
R D�ACU R D�A�dIBES R XxBÍà�F R BÍO�U(O�Q � � � � æ - � C � ì N O�U6W�AYX[Ò�ACS R OEÕÃæ]& 
 Ì � p8Ö � ì í DIAYX[A Ö � ÿ�× �Ø $ ��� æ�� ì�C \�æ ��� ì æ�� ì{' ��Ù ��q\?æ ��� ì æ � ì BES°H;p�AYXZBEOGdIB N QºF�U N�R BÍO�U í B R D2QºO�F�X°p�AYXZBÍO7dIS
BEU.$ & 
 a(' H�UIdÚ\?æ ��� ì æ�� ì ÿ $ � æ�� ì?� � æ�� � &RQ f s ì©� � æ�� �&RQ¨s ìj� � æ�� � &RQ G s ì{'�p*g í D�ACUE&����d��&RQ f s k
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Û Ü Ý ÞNÞ Ü Vuß°Ø�ÞZÚV× Ý Ø�Ü�Û=à
ï U R DIBES
S[A N�R BÍO�U�q í Anp�X[ACS_ACU R S_O�ÎcAnSZBEÎ�F�PEH R BÍO�U�X[ACS[F�P R S k�ï U²Î²OGd�ACPLSnæ a k a|ì H�UIdúæ a k f�ì qGSZF�pIp�O�S_A R DIH R ��� æ�� ì ÿ
` S[BEU>æ]á�� ì�� SZBEU>æ > á�� ì í D�ACU��oBES«BEU�$ & 
 &RQ¨s ' q � � æ�� ì ÿ a Q¨s3S[BEU�æ]á�� ì�� S[BEU>æ > á�� ì í D�ACU^�oBES«BEU!æ]&RQ¨s 
 a(' Ï � � æ�� ì
BESªH¦p�AYXZBÍO7dIB N Q¯FIU N�R BÍO�U í B R DcQºO�F�X�p�AYXZBÍO7dIS
BLUX$ & 
 a(' H�U�d ��� æ�� ì ÿ S[BEU>æ g á�� ì í D�ACU��(BLS�BEUoæ]& 
 &RQ f s ' Ï �nÿ &RQ¨sGÏ� � ýþ � H�UIdd� � þ � H�X[AKB k B k d k XZH�UId�O�Î-AYX[X[O�XxS í B R D � ý ��â ÕÃæ]& 
 &RQ¨s � ì H�U�d � � â ÕÃæ]& 
 &RQ¨s � ì Ï�H�UId � ý ÿ��.ÿ g & g k
ó D�A R XZF�A;XZAYÒ�X[ACS[S[BÍO�UoQºF�U N�R BÍO�UISVH�UId R D�ACBEXVU�O�BES \ W�AYXZSZBÍO�UISjH�X[A�S[DIO í U^BEU b BÍÒ�F�XZA g k a à \iR D�A S_O�PEBEd N FIX[W�ACS

H�UId R DIA¦S[Î²H�PEP�d�O R p?O�BLU R S k
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(b)b BÍÒ�F�X[A g k a �°ó DIA¦S_O�PEBEd N FIX[W�ACSYq�dIH�SZD�ACd N F�XZW�ACSnH�UId R BLU \ d�O R SnX[AYpIX[ACS_ACU R�R D�A;X[AYÒ�X[ACS[S[BEO�U.Q¯FIU N�R BÍO�UISCq R D�ACBÍX
ACS R BEÎ2H R O�XZS�H�UId R D�AnU�O�BLS \ d�H R H7q6X[ACS[p?A N�R BEW�ACP \�k @�PÍO R Sjæ¯H ì H�UIdúæºà ì N O�X[X[ACS[p?O�U�d R O�ÎcO7d�ACPES�æ a k a|ì H�UIdúæ a k f�ì q
X[ACS_p�A N�R BÍW�ACP \�k

1 A R D�ACU²ô R�R D�AVÎcO7d�ACPESVæ a k a|ì H�UIdúæ a k f�ì à \�R D�AVpIX[O N ACdIF�X[A�d�ACS N XZBÍà�ACdcBEU M A N�R BEO�U f æ N Q k æ f k a|ì Ó æ f k G�ì_ì k
ç°O R D m?n�o ý æ�� ì H�UId m?n"o æ�� ì H�X[A N D�O�S_ACU R Ocà�A R D�A l p�H�UIA N DIUIBEâ�O|W²â�AYXZUIACP�QºFIU N�R BÍO�U �{���� æ a�C � � ì i�æ ` Ø(ç è(é Ø(ç è¼ê æ�� ì
æ¯S_AYAäA k Ò k q3e=FH�XZdIPEA aCë�ë & ì k.ó D�A²à�H�U�d í BEd R D�SjH�XZA2d�A R AYXZÎ²BLU�ACd!à \úR DIA N X[O�S[S Ó W�H�PEBEd�H R BÍO�U!pIX[O N ACdIF�XZAoæ f k >�ì k
ó D�A�ACS R BEÎ²H R ACdiQ¯FIU N�R BÍO�U�S«H�X[A¦pIX[ACS[ACU R ACd.BLU b BEÒ�F�X[A g k a à \äR DIA;dIH�S[D�ACd N FIX[W�ACS k�ó DIA�ACS R BEÎ²H R ACdiW�H�PEF�A�O�Q

� BES;& k s�&�s ë k
ó D�AúH�à�O|W�A!S[BEÎ FIPEH R BÍO�U�BES R D�ACU X[AYp�ACH R ACd a &�&�& R BLÎcACS k ó DIA^DIBES R O�Ò�XZH�Î O�Q R DIA a &�&�& - � W�H�PEF�ACS�BES

dIBES[p�PEH \ ACdÃBEU b BÍÒ�F�X[A g k f æ¯H ì kÃï�RcN H�Uîà�A�S[AYACU R DIH R�R D�AidIBES R XZBEà�F R BÍO�U!O�Q - � PEO6O�â7S�U�O�XZÎ²H�P kùó D�A�SZH�Îcp�PÍA
ÎcACH�UúH�UId R D�A SZH�Îcp�PÍA;S R H�UIdIH�XZdúd�AYW7BEH R BÍO�U.O�Q R DIA a &�&�& -� W�H�PEF�ACSVH�X[A=& k s�& a &iH�UIdX& k & `�f�@ q>XZACS_p�A N�R BÍW�ACP \�k1 A R DIACU R ACS Rìë Ø � �8ÿ &RQ¨síRÃ ë�î6� � aÿ &RQ¨sñH R S[BÍÒ�U�BÍô N H�U N A.PÍAYW�ACP�& k &�sùà�H�S[ACd O�U R D�A^H�S \ Î²p R O R B N

ë



U�O�XZÎ2H�PEB R�\ O�Q -� æ N Q kîó D�AYO�X[ACÎ ` k `�ì k b O�XäH8Ò�BÍW�ACU R XZF�A(W�H�PEF�A(O�Q � q R D�A.S[BEÎ FIPEH R BEO�UÃBLS�XZAYp?ACH R ACd a &�&�&
R BEÎcACS k%ï U(HcS_p�A N BÍô N S[BEÎ FIPEH R BEO�U�q ë Ø BES°X[A�ò_A N�R ACd.BÍQ0±�æ - � C &RQ¨s ì�p Ã�4 Ù æ - � ì ±Rï�ð Ø(ç ñuòóè í D�AYX[A%Ã"4 Ù æ -� ì d�ACUIO R ACS R D�A
S R H�UId�H�XZdod�AYW7BEH R BÍO�U^O�Q - � H�U�ddð Ø(ç ñuòóè d�ACU�O R ACS R D�A!& k ëHG s�)6FIH�U R BEPÍA�O�Q R D�A�S R H�UIdIH�XZd^U�O�XZÎ²H�P�dIBES R XxBÍà�F R BÍO�U k
ó D�A�X[ACPEH R BEW�AäQºX[A")GF�ACU N�\ O�QnXZA�ò=A N�R BÍO�UîBEU R D�A a &�&�&!S[BEÎ FIPEH R BÍO�U�S;BES FIS_ACd R O8ACS R BEÎ²H R A R D�A�p�O í AYX O�Q R D�A
R ACS R H R�R D�A¦Ò�BÍW�ACU � W<H�PLF�A k�ó D�A¦S[O�PEBEd N F�X[W�A�BEU b BÍÒ�F�X[A g k f æºà ì dIBES[p�PEH \ S R D�A¦p�O í AYXVO�Q R D�A R ACS Rní DIACU R D�A
R XZF�A�W�H�PEF�A�O�Q � W<H�XZBEACS H�Î²O�U�Ò�& k g q<& k g�f q�& k g�g q�& k gk@ q�& k gk> q0& k sGq<& k s f q0& k s g q�& k s @ q�& k s > H�U�d6& k @ kðó D�A
N O�X[X[ACS[p?O�U�dIBEU�Ò¦p�O í AYX«O�Q R D�A R ACS R«í D�ACU �^ÿÆ� ý ÿ a & ë�@ BES°dIBES_p+PEH \ ACdäà \äR D�AKdIH�S[D�ACd N F�X[W�A k
ó D�AjdIO R_R ACd
PEBEUIAKBLUIdIB N H R ACS R D�A�S[BÍÒ�UIBÍô N H�U N A�PÍAYW�ACP k�1 A N H�U^S_AYA R DIH R O*W�AYXZH�PEP R D�A R ACS R p�AYX[QºO�XZÎ²S;)GFIB R A�XZACH�S_O�UIH�à�P \�k
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(b)
õ

b BÍÒ�F�X[A g k f � æ¯H ì ó D�AcDIBLS R O�Ò�XZH�Î O�Q a &�&�& -� W�H�PEF�ACS í DIACU �Ãÿ³� ý ÿ g & g k æºà ì ó D�AcS_O�PEBEd N F�X[W�A²dIACU�O R ACS
R D�A²p�O í AYX�O�Q R DIA R ACS R;í DIACU � ÿÊ� ý ÿ g & g q R D�A2dIH�SZD�ACd N F�X[W�Aäd�ACU�O R ACS R DIA²p�O í AYX;O�Q R D�A R ACS R�í D�ACU�^ÿÆ� ý ÿ a & ë�@ q?H�UId R D�A;dIO R_R ACdoPEBEUIAjBEU�dIB N H R ACS R D�A¦SZBÍÒ�UIBÍô N H�U N AKPEAYW�ACPj& k &�s k

rVA�å Rcí A.BEU6W�ACS R BÍÒ�H R A R D�AiPEH�X[Ò�A Ó SZH�Îcp�PÍA�pIX[O�p�AYX R BÍACS O�Q R D�A(ô R_R ACd ÎcO7d�ACPES à \ÃN D�OGO�S[BEUIÒ � ý ÿO� ÿ
a�gk> 
 g & g 
 a & ë�@ 
 f�ëH> & H�UId >7a & g q°X[ACS_p�A N�R BÍW�ACP \�k @�PÍACH�S[A.U�O R A R DIH R PÍO�Ò � X[O�F�Ò�D�P \ A")6F�H�PES²sGq @ q G q > H�UId
ë BEU R D�ACS[A N H�S_ACS k b O�XiACH N D W�H�PEF�A^O�Q � ý æ ÿ¸� ì q R DIAúH|W�AYXZH�Ò�ACd�W<H�PLF�ACS2O�Q^± -� C � ±
H�UId�ö³÷D°äæ -� � ì H�X[A
N O�Îcp�F R ACdîQ÷X[O�Î a &�&8XZAYp�PEB N H R BÍO�U�SYq í D�AYX[Aøö³÷D°äæk-��� ì dIACU�O R ACS R D�A.ÎcACH�U Su)GFIH�X[ACdîAYXZX[O�X�O�Q�-��� kðó D�ACS_A
W�H�PEF�ACS¦H�X[A2p�PÍO R_R ACdñBLU b BÍÒ�F�X[A g k ` BEU!PÍO�Ò Ó S N H�PÍA kì1 D�ACU ��ÿ a & ë�@ q3QºO�X;A�å�H�Îcp�PÍA�q;± -� C � ± ÿ &RQ�& a"@�@ H�UIdö³÷D°äæ -��� ì ÿ &RQ�&�& g &7q í DIB N DäBEU�dIB N H R ACS R DIH R¤R D�AVACS R BEÎ²H R O�XZS¤H�X[A[)6F�B R AjH NYN FIXZH R A k�1 AKQºFIX R D�AYX¤U�O R B N A R DIH R
æ¯PÍO�Ò�± -� C � ± 
 PÍO�Ò � ì BEUcp�PÍO R æ¯H ì H�UIdúæ¯PÍO�Ò?�Kö³÷D°äæ}-��� ì � 
 PÍO�Ò � ì BEUcp�PÍO R æºà ì X[O�FIÒ�DIP \ Q÷O�PEPEO í�R�í O�S R XZH�BEÒ�D R PEBEU�ACS

í B R DîS[PEO�p?ACS Ó & k s8H�UId Ó & k > q°X[ACS_p�A N�R BÍW�ACP \�kÃó DIBES BEUId�B N H R ACS R DIH R æ a|ì R D�AiS R X[O�U�Ò N O�U6W�AYX[Ò�ACU N A^XZH R A(O�Q - �
a &



N O�FIPEdÃX[ACH N D R D�AiPÍACH�S R Su)GFIH�X[ACS XZH R A À æ � ` � � � PÍO�Ò � PÍO�Ò�PÍO�Ò � ì Ï¤H�U�d�æ f�ì R DIA^¡ � N O�U6W�AYX[Ò�ACU N AoXZH R AiO�Q -���
N O�FIPEd^à�A Á æ � ` Ë � è ì í DIB N DúBES R D�A O�p R BEÎ2H�P5XZH R A í D�ACU R D�A X[AYÒ�X[ACS[SZBÍO�UoQ¯FIU N�R BEO�UoDIH�S N O�U R BLU6F�O�F�SjS[A N O�UId Ó
O�XZd�AYX�d�AYXxBÍW<H R BEW�A k¦ó D�A�S_A N O�UId N O�U N PEFISZBÍO�U8S[F�Ò�Ò�ACS R S R DIH RKR D�A N O�U6W�AYX[Ò�ACU N A²XxH R A Ò�BEW�ACUúBLU ó D�AYO�X[ACÎ ` k f

H�à�O�F R -��� N O�F�PEd�à�A¤BLÎcpIX[O*W�ACd BEQ R D�A¤X[AYÒ�X[ACSZS[BÍO�U�Q¯FIU N�R BÍO�UIS3H�X[A�H�SZS[FIÎcACd R O�à�A«S[ÎcOGO R D�AYX
BEU R D�ACBÍX
BEU R AYX[W�H�PES
O�Q N O�U R BLU6FIB R�\�k
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(b)

b BÍÒ�F�XZA g k ` � æ¯H ì PÍO�Ò�± -� C � ±GWGSnPÍO�Ò � Ï5æºà ì PÍO�Ò?�Kö³÷D°äæ -��� ì � W7SnPEO�Ò � k
þ T Ú¦Û U<VxÞZ×=YûØ��=U�ÿ�ß°Ø Ý VuU�U����Êß°Ø�ß
1 AKU�O í X[A R F�XZU R O R D�AVXZH R SZPÍAYAYp2A�å�H�Îcp�PÍAjd�ACS N XZBEà?ACdcBLU M A N�R BÍO�U a k%ï U R D�Anp+S \GN DIBEH R XZB N A�åGp�AYXZBLÎcACU R ÎcACU Ó

R BÍO�U�ACd R D�AYX[A�q R D�AYX[A í AYX[A > p�BÍÒ�ÎcACU R ACd2ç°X[O í U2rVO�X í H \ XxH R S
A�å7p?O�S[ACd R O R DIAnà�H�S_ACPLBEU�A�PEBÍÒ�D R BEU�Ò N O�UId�B R BÍO�U
H�UIdiH�U�O R DIAYX > XZH R S¤O�Q R DIAKSZH�ÎcA¦S R XZH�BEU�A�å7p�O�S_ACd R O R D�A R ACS R PEBÍÒ�D R BEU�Ò N O�UIdIB R BÍO�U k%ó D�A�BEPEPLFIÎ²BEUIH�U N A�PÍAYW�ACP
í H�S¦S_A R H R a &�&�&.PEF7å k;ó DIA p�AYX N ACU R H�Ò�AcO�Q R BEÎcA R DIH R ACH N DñXZH RKí H�S¦BLUúSZPÍAYAYp!BEUúACH N Dðs Ó Î2BEU6F R A�BLU R AYX[W�H�P
O�Q R D�A;dIH \�í H�S«X[A N O�Xxd�ACd.FIS[BLU�ÒcS R H�UIdIH�XZd R A N DIUIBÐ)6F�ACS k
ó D�A¦BEU6W�ACS R BÍÒ�H R O�XZS R D�ACU.H|W�AYXZH�Ò�ACd R DIA;dIH R HcO*W�AYX
H�Ò�X[O�F�p8O�Q�XxH R SKA�åGp�O�S_ACd R O R D�AcS[H�ÎcAcPEBEÒ�D R BEUIÒ N O�UId�B R BÍO�U k b BÍÒ�F�X[A²s k a æ¯H ì SZD�O í S R D�A�à�H�S[ACPEBEU�A�dIH R H�à \

R D�A2dIO R p�O�BEU R S kcï�R;N H�Uùà?A²S[AYACU R DIH R¦R DIAYX[A2BES¦HodIBES N O�U R BEUGFIB R�\ H R¦R BEÎcA ÿ aCf O�� N PÍO N â í D�ACU R DIA2PEBÍÒ�D R BES
S í B R[N D�ACd kjó D�A dIH R HäF�UId�AYX R DIA R ACS R PEBEÒ�D R BEUIÒ N O�UIdIB R BEO�UoH�X[A�dIBES_p+PEH \ ACd^BEU b BÍÒ�F�XZA s k a æºà ì k[1 A R D�ACUúFIS_A
R D�AjÎcOGdIACPEBEU�Ò�pIXZO N ACdIFIX[A�æ f k a|ì Ó æ f k G�ì R O ô R�R DIACS_A R�í O�dIH R H S_A R S k
ó DIA�â�AYXZU�ACP+QºF�U N�R BÍO�UISªH�X[A N D�O�S_ACU R O�à�A
R D�A�S[H�ÎcA¦H�S R DIO�S_A�BEU M A N�R BÍO�U g k
ó D�AKà�H�U�d í BEd R D�S�H�X[A�d�A R AYXZÎ2BEU�ACd�à \äR D�A N X[O�S[S Ó W�H�PEBEd�H R BÍO�U�pIX[O N ACdIF�X[A k

ó D�A¤ô R_R ACd²QºFIU N�R BÍO�Uh-��� BES3p�PÍO R_R ACd²BLU b BÍÒ�FIX[Ans k a æ¯H ì à \�R DIA�S_O�PEBEd N F�X[W�ACS k b BÍÒ�FIX[ACS
s k a æ N ì H�UIdäs k a æ¯d ì S[D�O í
a�a



- � -��� H�UId -��� qIX[ACS[p?A N�R BEW�ACP \�k ß Q R AYX N O�Î;à�BLUIBEU�Ò R D�ACS_A R�í O2p�H�X R SCq R D�A¦ô R_R ACdoÎcOGdIACP�O�Q�æ a k f�ì BES«p�X[ACS_ACU R ACd.BEU
b BÍÒ�F�X[A;s k a æºà ì à \äR D�A¦S[O�PEBEd N F�X[W�ACS k

.

.

....

.

.

.

.

.
..
.
.
.
.

..
.

..

..

....
..
..
.
.
.
.
...
...
..
.
...
..
....
.
.
.
.
.
.
..
.
..
..
..
.
.
..
....
.

.
.
.
...
..
.
.
...
..
.

.

..
....
.
..
.

.
.....

.
..
......
.
...

.

..
.
.
..
...
.
.

.

...
.
.
.
.

.

....
.
.
...
...
.
..
.
.....
..

.

..
.

..

..
.
....
..

.

.
.
.
.

...
...

...
..
.
..

.
.
.

..
..
.
.

.
..
.
..
..

.

..
.
...
..

..

.

..

..
..
..

...
.
..
.
.
.
.

.
.

...
.
..
.

....
.
.
.
...

...

.

.

.

.

.

.
.
..
.
.

.

.

....

Time (hour)
�

S
le

ep

------------------------------------------------------------------------------------------------------------------------------------------------oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

0
�

6
�

12 18 24

0

25
�50
�75
	Light



(a)
�

.

.

.

..
.
.
.

........
........
.
.....
.....
.

..

....
...
.

.
.
.....
...
.
.
.
...
.
.
...
.
.
..
.
.

.

..
.
..
..
.
.....
....
..
.
.
.
...
.
...
..
....

........
.

.

.....
.
....
..........

.

.
.
..
.
..
.

.

....
.
..
..
..
.
.....
....
.
..
.
.....
..
.
.

.....
.....
..
.
..
..
.
.
...
.
.
.
.....
...

..

.

..

.

.

.
...
....
...
..
.
.
......
..
..
...
.
....

..
.
....
.
..
..
..
..

..
.
..
.

.

...
..
....

Time (hour)
�

S
le

ep

------------------------------------oooooooooooooooooooooooooooooooooooo------------------------------------oooooooooooooooooooooooooooooooooooo------------------------------------oooooooooooooooooooooooooooooooooooo------------------------------------oooooooooooooooooooooooooooooooooooo

0
�

6
�

12 18 24

0

25
�50
�75
	Light



(b)

Time (hour)
�

S
le

ep

------------------------------------------------------------------------------------------------------------------------------------------------oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

0 6
�

12 18 24

0

25
�50
�75
	Light



(c)
� Time (hour)

�

S
le

ep
------------------------------------oooooooooooooooooooooooooooooooooooo------------------------------------oooooooooooooooooooooooooooooooooooo------------------------------------oooooooooooooooooooooooooooooooooooo------------------------------------oooooooooooooooooooooooooooooooooooo

0
�

6
�

12 18 24
�0

25
�50
�75
	Light



(d)b BÍÒ�F�X[A¤s k a � æ¯H ì M Î²H�PLP�d�O R S�X[AYpIX[ACS[ACU R�R D�A�XZH R S[PÍAYAYp�dIH R HjFIUId�AYX R D�Aªà+H�S_ACPEBEU�AªPEBÍÒ�D R BEU�Ò N O�UIdIB R BÍO�U k õ M PÍAYAYp�ö
BEU R DIA
W�AYX R B N H�PGH<å7BLS>d�ACU�O R ACS R D�A
p�AYX N ACU R H�Ò�AªO�Q R BEÎ²A R DIH R HnXZH R BES5BEU¦S[PÍAYAYp S R H R AªBLU�ACH N Dcs Ó Î²BEUGF R A�BLU R AYX[W�H�P
O�Q R D�A2dIH \�k�M O�PEBEd N FIX[W�ACS�X[AYpIXZACS_ACU R -��� k æºà ì M Î²H�PEP%d�O R S¦X[AYpIX[ACS_ACU R¦R D�AcXxH R S[PÍAYAYpñd�H R H.FIUId�AYX R DIA R ACS R
PEBÍÒ�D R BEU�Ò N O�UIdIB R BÍO�U k.M O�PEBEd N FIX[W�ACS;XZAYpIX[ACS_ACU R;R D�Aäô R_R ACdîÎcO7d�ACP
O�Q;æ a k f�ì k æ N ì M O�PEBEd N F�XZW�ACS dIACU�O R A -� -� � k
æ¯d ì M O�PEBEd N F�X[W�ACS�d�ACU�O R A�-��� koï UñACH N Dðp+PÍO R q R DIBEUÃPEBEU�ACS¦H R R O�p BEUIdIB N H R A2p�AYXZBÍO7dIS�O�QnPLBÍÒ�D RYk^ó DIB N âùPEBEU�ACSX[AYpIXZACS_ACU R d�H�X[âGUIACS[S k

ó D�A ACS R BEÎ2H R ACd^W�H�PEF�A O�Q � BESl& k a"@ & f k�ó D�A W<H�PEFIACSnO�Q Ì � H�UId Ö � æ¯d�AYô+U�ACd^BLU ó DIAYO�X[ACÎ ` k `�ì N H�U8à�A

ACS R BEÎ2H R ACdùà \^R D�A�] M7l O�Q R D�A2ÎcO7d�ACP�æ a k f�ì H�UId �e -��� g æ]i C b ì � -��� q5X[ACS_p�A N�R BÍW�ACP \ q í D�AYXZAh-��� H�U�d b H�X[A

d�AYô�UIACdoBEU M A N�R BÍO�U f kVó D�A;W�H�PEF�ACSnO�Q R D�ACS_A R�í OäACS R BEÎ²H R O�XZSjH�X[A -Ì � ÿ gk> Q @ s @�@ H�UId -Ö � ÿ `�`�` Q¨s gk@HG k ç \
FIS[BLU�ÒiH.S[BEÎcp+PÍA ó¤Ó�R ACS R à+H�S_ACd!O�U ó D�AYO�X[ACÎ ` k ` q R D�A�´ Ó W<H�PEFIAcQ÷O�X R ACS R BEU�Ò ë Ø � �cÿ &^í}Ã ë�îE� � aÿ &.BES
PÍACS[S R DIH�UE& k &�&�& a k¤ó D�AYXZAYQ÷O�X[A í A N H�U N O�U N PEFId�A R DIH R¤R D�A f<g Ó DIO�F�X N�\GN PEAjA�á�A N�R BES¤S R H R BLS R B N H�PEP \ S[BÍÒ�UIBÍô N H�U R
FIUIdIAYX R D�A @ Ó DIO�F�X N�\7N PÍAVPLBÍÒ�D R BLU�Ò N O�UIdIB R BEO�U k%ó DIH R BESCq R D�A N BÍX N H�dIBEH�U²XZD \GR DIÎ-d�O6ACSªH<á?A N�R XZH R S[PÍAYAYpäF�UId�AYX

aCf



R D�A R ACS R PEBÍÒ�D R BEU�Ò N O�UIdIB R BÍO�U k

ï�R BES�U�O R A í O�X R D \8R DIH R�R DIAcQ÷O�PEPEO í BEUIÒ�ÎcO7d�ACP3Î²BÍÒ�D R à�AcÎcO�X[AcH�pIpIX[O�p�XZBEH R A�Q÷O�X R DIA R ACS R dIH R HiBÍQ R D�A

dIH R H í AYX[A;UIO R HCW�AYXZH�Ò�ACd^O|W�AYXKHcÒ�X[O�FIpiO�Q�XxH R S �
ü þ | ÿ������ æ�� þ ì5� ��� æ�� þ ì��� | �	� þ | 
�3ÿ a 
�������
���
jz�ÿ a 
 f 
������K
 Ã 
 æ£s k a|ì

í D�AYXZA � | BLS�HVXZH�UId�O�Î·W�H�XZBEH�à�PÍAªd�ACU�O R BEU�Ò R D�A°XZH�UId�O�Î·A�á?A N�R O�Q R DIA z R D�XxH R q � þ | BES R DIAªXZH�U�d�O�Î AYX[XZO�XCq�H�UIdÃ�BES R D�A;UGFIÎ�à�AYX«O�Q�XxH R SnFIUIdIAYX R D�A R ACS R PLBÍÒ�D R BLU�Ò N O�UIdIB R BÍO�U k
ï U R DIA N H�S_A R D�H R�R D�A;U�O�U Ó XZH�UId�O�Î æºO�X R D�A

õ=ô�å7ACd Ó A�á�A N�R ö ì p�H�X R O�Q R D�A2Î²OGd�ACP3BES�H N O�U R BEUGF�O�FIS�UIO�U�p�H�XZH�ÎcA R XxB N QºF�U N�R BÍO�U�q 1 H�U�ÒÃæ aCë�ë�>�ì S[F�Ò�Ò�ACS R ACd
H²p�X[O N ACd�F�X[A R O2ô R�R D�A;S_O Ó�N H�PLPÍACd�õ_U�O�UIp�H�XZH�ÎcA R XZB N Î²B�å7ACdiA�á�A N�R ÎcO7d�ACPEö²à \ FIS[BLU�Òcp�ACUIH�PEB+*YACdiÎ²H<å�BEÎ FIÎ
PEBÍâ�ACPLBED�OGOGd(ACS R BLÎ²H R BÍO�UoH�U�doS[ÎcOGO R DIBEUIÒ2S_p�PEBLU�ACS k°ï�R Î²BÍÒ�D R à�A;H N DIH�PEPÍACUIÒ�BEU�Ò²pIXZO�à�PÍACÎ R O�ô R ÎcO7d�ACP°æ£s k a|ì

à�A N H�FIS_AnB R S¦õ=ô�å7ACd Ó A�á?A N�R ö�p�H�X R BEU N PEFIdIACS�H;U�O�U�p�H�XZH�Î²A R XZB N Q¯FIU N�R BÍO�U²H�U�d²H�U2FIUIâGU�O í U�p�H�XZH�Î²A R AYX � k�1 A
PÍACH|W�A R DIBES¤p�X[O�à�PÍACÎ QºO�X�O�F�X�Q¯F R F�XZAjXZACS_ACH�X N D k

�!���%��"�1^&���$
	5����������) ó DIA²H�F R D�O�X�BLS�Ò�XZH R AYQ¯FIP R OúHiX[AYQºAYX[AYA2QºO�X�Î²H�U \ BEUIS[BEÒ�D R Q¯FIP3S[F�Ò�Ò�ACS R BEO�UIS k(ó DIBES

X[ACS_ACH�X N D í H�S5SZF�pIp�O�X R ACdKBEUKp�H�X R à \ H��jXZH�U R=Ó BEU Ó ß BEd�O�Q7Ô�ACS_ACH�X N D�q ß X R BES R X \ H�UId M7N D�O�PEH�XZSZDIBÍpKO�Q�TVUIBEW�AYXZS[B R�\
O�Q
]oBLUIU�ACS_O R H k

Ü �h�������ãÖ��
Ü � Ù�Ú¦Ú��ùÚl�����=U
ÚnÙ�U�Þ ���xÕ
TjUId�AYX R D�A N O�U�dIB R BÍO�UIS S R H R ACd BEU R D�A R D�AYO�X[ACÎ H�UIdÃà \ FIS[BEUIÒ R D�AiS[BEÎ²BLPEH�X;H�X[Ò�FIÎ²ACU R S R O R D�O�S_AiBEU R D�A

pIX[OGO�Q�O�Q ó DIAYO�X[ACÎ ` O�Q h D�ACUIÒ�H�U�d.Ñ5BEUùæ aCë�>7a|ì q í A¦âGUIO í R DIH R�� »¶��e PÍO�Ò �� � �b �ü C �� � ÿ�À æ a|ì 
 P QÄÃkQ æ ß k a|ì

H�UId � �b �� C �� � ÿ�Á æ �9 ½ ì æ ß k f�ì

í D�AYXZA ��D
 �b 
 �ü 
 �� H�UId �9 d�ACUIO R AªACB R DIAYX°æ � ý 
 b ý 
 ü ý 
N����
N9 ý ì O�X«æ ��
 b 
 ü 
N����
N9 ì q�H�UId � � �! ÿ Î²H<å ��Å þ Å �e ± � þ ± k
aC`



1 A N H�UoA�åGp�X[ACS[S - � H�S�QºO�PEPÍO í S �
- � ÿ

-� � g æ]i C b ì � æ ��� � � � � �6� ì-��� g æ]i C b ì � -���
ÿ � � -��� g æ]i C b ì � æ ��� C -��� ì-��� g æ]i C b ì � -��� � � -��� g æ]i C b ì � ���-��� g æ]i C b ì � -��� � -��� g æ]i C b ì � �-��� g æ]i C b ì � -��� ÿ � ��" � ��" � ��" Ç Q æ ß k `�ì

Ñ>A R � ý� à�A¦Hcp�AYXZBEOGdIB N Q¯FIU N�R BÍO�U.BLU(QºFIU N�R BÍO�UiS_p�H N A�Z � í DIB N DiBLS«d�AYô�U�ACd(à \
� ý� æ�� ì ÿ � ��� æ�� ìj� ��� æ�� � &RQ f s ì�� ��� æ�� � &RQ¨s ìj� ��� æ�� � &RQ G s ì � p*g 
 QºO�X£�^BLU$ & 
 &RQ f s ì Q

ó D�ACU
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