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Ò)[H_HV6iUkRWEe�OT]MKnkRKML6NPO8N:QT_HWEV�ÓÔÒ d�dcÕ N:V6iU_HV6i�KMLvKMV6i�KMV�Q\]MWESULvWCV�KMV�Q
NCV�NC[qr�kR_Hk�Ó;ÖR× |-Õ N:OTK¸Ø�KM[pick�QTf�N:QUf�N`o¨K¸bEN:OTVcK^OTK`i¢S�e�]8f�OTKM]MKMV�Q
_HV�QTK^OTKMklQÙX�OTWCSÚSUKMS�ÛvK^OTk>WCXaoCN:OT_HWEeck�kR]M_HKMV�QT_qØ6]§NCV�i¸KMVcbE_HV�K^K^OT_HV�b
ic_HkR]M_HLc[p_HVcKMkMÜ\Ý�_HKM[pick>OTK^LcOTKMkRKMV�QTK`iÑ_HVÑQTfcKÙÒ d�d N:V6iÑÖR× | ]MWESUS�ecÞ
V�_qQ¿r¦_HV�]M[He6i�K+N:]MWEecklQT_p]^kMt¨Û�_HWC[pWCbCr�tE]ºfcKMSU_HklQRORr�tP]MWESULcecQTK^O�kR]M_HKMV�]MKCt
Ø6V�NCVc]MKEt�VcKMecOTWCkR]M_HKMV�]MKCt¯SUKMic_H]M_HV�KEt+L�f�r�kR_p]^kMt�klQ8N:QT_HklQT_H]MkMt¯kR_pbCV6N:[
LcOTW�]^KMkRkR_HV�bct@N:V6ihQTKM[HKM]^WESUS�ecV�_H]`NPQT_pWCV�kMÜ d KMo¨K^O8N:[�icKMic_H]`N:QTKAÒ dcd
NCV�iÂÖR× |àß W:OTá�kRfcWELck�NCV�i¾klr�SULvWCkR_©N½f6N`o¨K&ÛvKMKMV¾W:OTb¨NCVc_HâMK`i
ß _qQTf�_HV�QTf�KMkRK�]MWESUS�e�Vc_HQT_HKMkÙWPo¨K^O¯QTf�KAL6N:klQ�Ø6oEK§r¨K`N:OTk�QTW�Û�OT_pVcb
QTWEbCK^QTf�KºO�OTKMkRK`NPOT]ºfcK^OTk¦N:V6i�LcO8N:]^QT_qQT_HWEV�KºOTk�QTW2ic_HkR]Me�kRknQTf�K§[pN:QTKMklQ
NEi�oEN:V�]MK^SUKMV�QTkZ_pV�QTf�K+Ø6K^[©i�ÜZÖsVÑNEi�i�_qQT_pWCVwt�kRK^kRkR_pWCV�k>WEVUÒ dcd NCV�i
ÖR× | f6N`o¨K�ÛvKM]MWCSUK+OTKMbEec[pN:O>KMo¨KMV�QTk\N:Q\SUWCOTKºÞ±QRO8NCic_qQT_HWEV�NC[cQTWCL�_H]`N:[
ß W:OTájkRf�WELckUNCV�i&]^WEVcX�K^OTKMVc]MKMkUWEV&V�K^ecO8NC[�VcK^Q ß WCOTájkMt>V�WEVc[H_pVcK`N:O
klr�klQTKMSUkMt�kR_HbEV6N:[�N:V6ih_HS�NCbCK¦LcOTW�]MK^kRkR_pVcbct6NCV6i2klQ8N:QT_HklQT_H]MkMÜ
ã�_qQTfÑkRe�]8fUN¦ic_Ho¨KºOTkRKnb:OTWEecLUWCX�L6NPORQT_H]M_HL6NCV�QTk\_HVÑQTf�_HkZOTKMkRK`N:OT]8f
KMV�icK`N`o¨W:O`t�_qQ)_Hk\]ºf�NC[H[HKMV�bC_pVcb¦QTW¦_©i�KMV�QT_qX�rÑKºx�N:]^QT[qr ß fcKMVÑQTf�KÙÒ dcd
NCV�i¸Öl× | Q8NCkRá�ÛvKM]MNCSUK-LvWCL�e�[pNPO`Ü)Ò>WCQTf�L�OTWEÛ�[HKMSUk�f�N`o¨K�klQROTWCV�b
]MWCV�V�K^]^QT_HWEV�k+QTW§X;N:]^QTWCO¯N:V6NC[qr�kR_Hk�_HV¸klQ8NPQT_pklQT_H]MkMt ß f�WCkRK-OTW�WCQTk�]`N:V
ÛvKÑQRO8NC]^K`i�Û6N:]ºá#QTW#u+fjecOTklQTWEVcK�äqåMæÔÜ�ÖsV�QTf�K�kR_HbEV6N:[)L�OTW�]MKMkRkR_HV�b
]MWCSUS�e�Vc_qQsr�t¨_qQ ß NCk�QTf�K¯K`N:OT[qr�Lce�Û�[H_HkRf�KMi ß WCOTá�WCX�ç�K^O8N:e�[qQÙNCV�i
èEe�QRQTKMV�ä {:æ�NCV�i¸[HKMkRk ß _picKM[qrjÞ±á�VcW ß V ß W:OTá¸W:XaÒ+NPORÞ¿é¯KMkRkAä êPæwQTf�N:Q
Ø�OTklQ-KMklQ8NCÛc[p_HkRfcK`i�QTf�K�K^x�_HklQTKMV�]MK�WCX+kR_HSULc[pK�LcOTW�]MKMicecOTK^k-X�WCOAK^xjÞ
QRO8NC]ºQT_pVcb¸eckRK^X�ec[ZkR_HbEV6N:[a_pV�X�W:OTS�N:QT_HWEV#X�OTWCSÅkRL6NPQT_pNC[aSU_qx�QTe�OTKMknWCX
QTf�_Hk¯_pV�X�W:OTS�N:QT_HWEV ß _qQTf�WCecQ�QRO8N:_HV�_HV�b2i�NPQ8N�Ü | Q¯QTfcK�kTN:SUK§QT_HSUKEt
ß W:OTáhWCV�Û�[H_HV6i�i�KM]MWEVjo¨WC[HecQT_HWEV�N:V6ihKMëje�NC[H_Hâ`N:QT_HWCV�W:XakRSUW�WCQTfcK`i
QTKMSULvW:O8NC[akRK`ë�e�KMVc]MKMk ß NCk§rc_HKM[pi�_pVcbheckRK^X�ec[>L�OTW�]MK`ice�OTKMk-X�W:O�NCLcÞ
L�[H_H]`NPQT_pWCV�kUX�OTWCSàbEK^WEL�f�r�kR_H]MkÑQTW�ic_HbE_qQ8NC[n]MWCSUS�e�Vc_H]`N:QT_HWEVck�ä ìCæqí
ä y:æÔÜÇÒ d�d N:V6i�ÖR× | OTKM]MKM_Ho¨KMi"N�kR_HbEV�_qØ�]`NCV�Q�ÛvW�WCklQ�_HV*N:]^QT_HojÞ
_qQsr¢_HV¹QTf�K#[pN:QTK�å`îCïEð�ñ k�N:V6i¹K`NPOT[qr*å`îCîEðjñ k¸X�OTWES1QTf�K ß WCOTá¢WCX
×+N:O8i�WEkRW2NCV�i d WEe�[HWCe�SU_pNC]¦WCV�òlWC_pV�Q�ic_pNCbCWEV�NC[H_Hâ`N:QT_HWEV#W:Xa]Me�S�ecÞ
[pNCV�Q2S�N:QROT_H]MKMk#ä î:æÔt�QTfcK ß WCOTá&WCX-ó§N:OTfje�VcKMV¹N:V6i�èCWEecQTkRK^V�kTNC[HW

WEV�VcWEVc[p_HVcK`N:O¯LcOT_HV�]^_pL�NC[w]MWESULvWCV�KMV�QnNCV�NC[qr�kR_Hk�ÓÔô>× |-Õ äqå`ðCæÔt�QTfcK
NEicNCLcQT_Ho¨K\Û�[H_HV6i¦kRKML�N:O8NPQT_pWCV�N:L�L�OTW¨NC]8f�K^k�WCX6×)_H]ºfcW�]ºáj_jNCV�i¦m�VjÛvK^Þ
f6N:e�KMV#äqåEåMæÔt�N:k ß KM[H[@NCk>QTf�KnkRKMSU_HV6NC[�L6NCLvKºO+WEV2]MecS�e�[pN:VjQRÞ±Û�NCkRK`i
ÖR× | Û�rh×)WESUWCV�äHå`{:æÔÜÙÖ¿Q ß N:k�VcWCQ¯e�V�QT_H[@QTfcKASU_pijÞ8åMîEîCð�ñ kMtvf�W ß Þ
KMo¨K^O`t�QTf�N:Q+NCV2K^x�L�[HWEkR_HWEV2WCX�_HVjQTKºOTKMklQ ß NCk�bEK^V�K^O8NPQTK`i2_HVUQTf�KnQ ß W
Ø6KM[pi�kMt+[HK`i¢_HV¢L6N:ORQÑÛjr�Q ß W�WCX�QRÞ±]M_qQTK`i&L6N:LvK^OTkUWEV&QTf�KhkRecÛ�òsKM]^Q
äqå`êctvå^ìEæÔÜ d _HV�]MKnQTf6NPQ)QT_HSUKEtjfje�V�i�OTK`i�k>W:XwOTKMkRKMN:OT]8f�K^OTk�f�NPoEK¯]MWCVcÞ
QROT_HÛ�ecQTKMi2QTf�K^_HOnK^õ�W:ORQTkMÜ
ö VcK¯W:X�QTfcK¯ecV�klQ8N:QTKMi2bCW¨NC[Hk�W:XZNCV�rUb:OTK`N:Q�OTK^kRK`N:OT]8f¸K^V6icKMNPoEWCO
_Hk)QTf�K¯icKMoEKM[HWEL�SUK^VjQ\W:X�]MWCV�]MKML�QTk+N:V6iULcOTW�]MKMicecOTK^k ß f�WCkRK�_HVc÷�ecÞ
KMV�]^KMk>Kºx�QTK^V6i�ÛvK^r¨WEV6i§QTf�KÙÛvWEecV6icN:OT_HKMk\WCXvQTf�K�Q8N:kRá�NPQ)f�NCV6i�ÜZÖsV
Ò d�d NCV�i�ÖR× | twQTfcKUicK^o¨KM[HWELcSUKMV�Q¦WCX�SUW:OTK^Þ±bEKMVcK^O8NC[aQTW�WE[Hk�NCV�i
_picK`N:kA_Hk§KMVcf6NCVc]MK`i#QTfcOTWEecbEf�QTfcKUic_Ho¨KºOTkR_HQ¿r�WCX�Û�NC]8á�b:OTWEecV6ick¦W:X
QTf�KnOTKMkRK`N:OT]8f�KºOTk ß WCOTáj_HV�b�WEV¸QTfcKMkRK¯Q8N:kRájkMÜ+g�N:V�r�WCX�QTfcWEkRK ß fcW
ß W:OTá�_pV#QTf�K^kRK�Ø6K^[©i�k-f6N`o¨KAWEVcK�W:O§SUWCOTKALcOTWEÛc[HKMSøi�WES�NC_HVck-_HV
ß f�_H]8fhQTWUNCLcL�[qr�QTf�K�QTK^]ºfcV�_pë�e�KMk+QTf�N:Q�QTf�Kºr¸f�N`o¨K¦icK^o¨KM[HWELvK`i¸WCO
[HK`N:OTVcK`i@Ü�u+f�K^kRK�OTKMkRK`NPOT]ºfcK^OTk§N:OTK�_pV�N�LvK^ORX�KM]ºQ§LvWEkR_qQT_HWEV�QTW2K^xjÞ
L�[HWE_qQ§QTf�K�V�K ß _picKMNCk§]^OTK`NPQTK`i�Û�r#QTf�K�klQTe6i�r�W:XÙÒ d�d NCV�i�Öl× |
QTWÑkRWE[Ho¨K¦W:QTf�K^OnL�OTWEÛ�[HKMSUkMÜ
u+fcK¸bCW¨N:[�WCXÙQTf�_Hk�L�NCLvK^O�_Hk�QTW#_H[H[pecklQRO8N:QTK2QTf�K�_HVjQTKºOTL�[pNMr�ÛvK^Þ
Q ß KMKMV§OTKMkRK`N:OT]8fA_pVAÒ dcd tPÖl× | tPN:V6i§WCQTf�KºO�Ø6K^[©i�k�QTfcOTWCe�bCfAL�N:ORQT_H]^Þ
e�[pN:O)K^xcNCSULc[pK^k)ijO8N ß VÑX©OTWES¾QTf�K¯NCe�QTf�WCO`ñ k>W ß VÑOTK^kRK`N:OT]8f�K^õ�WCORQTk
_HV�icK^o¨KM[HWELc_pVcbÑNCi�NCL�QT_Ho¨K-kR_HbEV�NC[@LcOTW�]MKMkRkR_HVcb�NC[HbEW:OT_HQTfcSUkMÜaã�f�_H[HK
kRe�]8f�N�klQTe6ijr&_pk2Û�r¢icK^Ø�V�_qQT_HWEV¹VcWCQ2]MWESUL�OTKMf�K^V�kR_Ho¨KEtÙ_qQ2kRf6N:[p[
N:QRQTKMSUL�Q�QTWUicK^kR]^OT_HÛvK§QTfcK¦]^OTWEkRklÞÔX�K^ORQT_H[p_Hâ`NPQT_HWEV�LcOTW�]MKMkRk�NCV�ihf�W ß
kRe�]8f¢]^WEV�VcKM]^QT_HWEVckUSU_HbEf�QÑÛvK�S�NCicK�QTfcOTWCe�bEf&]MWCV�]^OTK^QTKhK^xcNCSÑÞ
L�[HKMkMÜaã�fcK^OTKMo¨K^O+LvWEkRkR_HÛ�[HKEt�NEicic_qQT_HWEV6N:[�kRe�bEbCKMklQTK`ihKºõ�WCORQTk�_HV2QTfcK
L6NPORQT_p]^e�[pN:O�L�OTWEÛc[pK^S²i�WES�NC_HVck+N:OTK�icKMkR]ºOT_pÛvKMi2N:k+LvWEkRkR_HÛc[pK¯klQ8N:ORQRÞ
_HV�b¦LvWE_HV�QTkaX�WCO>X�e�QTecOTK�OTKMkRK`NPOT]ºf@ÜaÖ¿Q\_Hk+NCkRkRecSUK`i�QTf�N:Q\QTf�K�OTK`NEi�K^O
_Hk�N:[HOTKMNEi�r2X;N:SU_H[p_pNPO ß _qQTfhQTf�K¦L�OT_HV�]M_HL�[HKMk¯NCV�ihV�W:Q8N:QT_HWEVhWCX\Ò dcd
NCV�i�ÖR× | NCkai�KMkR]^OT_HÛvK`i�Û�r¦QTf�K)S�NCV�r-OTKMoj_HK ß L6N:LvK^OTk\NCV6i§ÛvW�WEájk
WEV�QTf�K�kRecÛ�òsKM]^Q2äqåPz:æqí6äHåMïCæÔÜ | [H[\ë�e6N:VjQT_qQT_HKMk¦NPOTK�NCkRkRecSUK`i#QTW¸ÛvK
OTK`NC[qÞ±oCNC[He�K`i�ÜaÖsV�NCi�ic_qQT_HWEV@tjK`NC]8f�kRKM]^QT_HWEV2e�kRK^k)]MWCV�kR_HklQTKMV�Q+S�NPQTfcÞ
KMS�N:QT_H]`N:[vV�W:Q8N:QT_HWEV@t�N:[qQTf�WEecbEf2kR[H_pbCf�QÙV�WCQ8NPQT_HWEV6N:[@ic_qõ�K^OTKMVc]MKMk�i�W
K^x�_HklQ¯ÛvKºQ ß K^KMVhkRKM]ºQT_pWCV�kMÜ
ù ¬$~Ñ���aÁa M��}�Áa}¸ÍhÏ'ú>¼�}h�w�§¥8��ûÑÐh}2�2¼-�
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d KMoEK^O8NC[n_qQTK^O8N:QT_Ho¨K�Ò dcd NCV�i¢ÖR× | SUK^QTf�Wji�kÑOTK`ë�e�_qOTK�QTf6NPQ2QTfcK
kR_HbEV6N:[+SUK`N:kRecOTKMSUKMV�QTk§ÛvK ß f�_qQTKMVcK`i�LcOT_HWCOAQTW#kRWEe�OT]MK�WCOÑ]^WESÑÞ
LvWEVcKMV�Q�Kºx�QRO8N:]^QT_HWEV¹äqåMî�tZ{:ðCæÔÜ�ÖsV ß f�_qQTKMV�_HVcbctaN�âMKºOTWCÞ±SUK`NCV�ÿ¸Þ
ic_HSUKMVckR_pWCV6N:[¨o¨KM]^QTW:OZkR_HbEV�NC[ µ Ó�� Õ�� ä ���PÓ�� Õ��	�	� ��
AÓ�� Õ æ
�\t����¢ð
_Hk¸N:kRkRe�SUK`i�QTW�f�NPoEK�N�klQ8NPQT_pWCV6NPORr¢X�e�[H[qÞ±O8N:V�á&NCe�QTW�]MWCOROTK^[©NPQT_HWEV
S�N:QROT_qx

����� � ��� µ Ó�� Õ µ � Ó�� Õ���� Ólå Õ
ß f�K^OTK ����� � i�KMV�W:QTKMk�klQ8NPQT_pklQT_H]`N:[>KºxcLvK^]^Q8N:QT_HWEV@ÜAu+f�KAbEWENC[\_pk¯QTW
]MWESULcecQTK�NCV�Ó������ Õ Þ¿ic_HSUKMVckR_pWCV6N:[wS�NPQROT_Hx��ÂkRe�]8f¸QTf�N:Q

¤ Ó�� Õ � � µ Ó�� Õ Ó±{ Õ



]MWCVjQ8N:_HV�kÙe�Vc]MWCOROTKM[pNPQTK`ihKM[HKMSUKMV�QTk ß _qQTf�ecV�_qQÙoENPOT_pNCV�]^KEt6W:O

��� ¤ Ó�� Õ ¤ � Ó�� Õ�� � � � � � � � �   � ÓÔê Õ

ã�fc_HQTK^V�_HV�b¦N:[HkRW¦_pSUL�OTWPo¨KMk�QTf�K)LvK^ORX�W:OTS�NCV�]^K�WCX�bCO8NCic_HKMV�QRÞ±Û6N:kRK`i
NEicNCL�QT_poEK-klr�klQTKMSUk�_HV�WCQTfcK^OÙQ8NCkRájk§ä {�å¨t6{E{:æÔÜ
ã�f�KMV¸KMSUL�[HW`r�_HV�b�Ûc[HW�]ºá2LcOTW�]MK^kRkR_pVcbUWCXZQTfcK-SUK`NCkRe�OTK`ihicN:Q8Njt
QTf�KÙSUWCklQRÞ¿klQRO8N:_HbEf�QRX�W:O ß N:O8i ß N`r�QTW¦]`NC[H]Mec[pN:QTK ��_Hk)Û�rÑ×)f�WC[pK^kRájr
X;N:]^QTWCOT_Hâ`NPQT_HWEVwt ß f�K^OTK�N¦[pW ß K^O�QROT_pNCV�bCe�[pN:OÙS�NPQROT_qx � � ������¾_pk)]MWESÑÞ
L�e�QTK`i2X©OTWES � ��� kRec]ºf2QTf6NPQ

� � ������ � � ���� � � ����� � Ó;ì Õ

u+f�K^Vwt �¾]MNCV�ÛvK-]^WESUL�e�QTK`i2NCk

� � ��� � ������ � Ó±z Õ

ß f�KºOTK)QTf�K+_HVjo¨K^OTkRK)WCX � � ������ _pkZ]^WESUL�e�QTK`i§o�_pNnÛ6NC]8ájkRe�ÛcklQT_HQTe�QT_HWEVwÜ
u+f�KAoCNC[He�K§WCX �·bEKMVcK^O8N:QTK`i�_Hk¯Ûjr�icK^Ø�V�_qQT_HWEV�[HW ß K^ORÞÔQROT_pNCVcbEec[©NPO`t
NC[qQTfcWEe�bCf �ÇV�KMKMi�VcWCQUÛvK2]MWCV�klQRO8NC_HVcK`i�QTW#ÛvK¸[pW ß K^OÑQROT_pNCVcbEecÞ
[pN:O`Ü¦Ö¿V�X;NC]ºQ`t�N:V�r�S�N:QROT_qx �¾QTf6NPQ-kTN:QT_HklØ�KMk � � � � � � �   _Hk¦N
oCNC[H_pihkRWE[HecQT_HWCV�QTW�QTf�K¦L�OTK ß f�_qQTKMVc_pVcb�Q8NCkRávÜ ö QTf�K^OÙÛc[HW�]ºá�Þ±Û6N:kRK`i
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kRK`ë�e�KMVc]MKMk�WCX¯ÿ � �:Þ¿ic_HSUKMVckR_HWEV6N:[�òlWC_pV�QT[qrjÞ �-NCe�kRkR_pN:V&O8N:V6icWCS
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ÛvK�SUWji�_qØ6K`i�QTWhL�OTWjicec]MKÑN2kR_pSULc[HKÑÒ dcd N:V6i#ÖR× | LcOTW�]MK`i�ecOTK 8
Y\ëjec_HoENPOT_©N:V�Q | i�N:LcQT_Ho¨K d KML�N:O8N:QT_HWCVÑoj_©NnÖsV�icKMLvKMV�icKMVc]MK�ÓÔY |-d Ö Õ Ü
u+f�K¸Y |�d Ö¦N:[pbCWCOT_qQTf�S'_Hk�Ø�OTklQ�icKMkR]ºOT_pÛvKMi@Ü,�wK^Q µ Ó�� Õ ÛvKhN:V
ÿ¸Þ¿i�_pSUK^V�kR_HWEV�NC[�SUK`N:kRecOTK`i�[H_pVcK`N:O�SU_qxjQTecOTK¸WCX�ÿÀkRWCecOT]MKMkMÜ |
icK^SU_Hx�_HV�b�S�NPQROT_qx ~ Ó�� Õ _HkÑeckRK`i�QTW#KMklQT_HS�N:QTK¸QTfcK¸ÿ2Þ±KM[HKMSUKMV�Q
WEe�QTL�e�QÙkR_pbCV6N:[�o¨KM]ºQTWCO

� Ó�� Õ � ~ Ó�� Õ µ Ó�� Õ � Ó±{Cï Õ
u+f�K¦S�NPQROT_qx ~ Ó�� Õ _pk�QTfcKMVhecL�i�N:QTKMihNCk
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 � Ó�� Õ N:V6i"
 � Ó�� Õ NPOTKAQT_HSUK^Þ±oCN:ORr�_HV�bÑklQTK^L�kR_HâMK^kMt ° Ó � Õ �
ä ���PÓ 8 � Õ �	�	� ��
�Ó 8 
 Õ æ � _HkÑN#o¨KM]ºQTWCORÞ±oEN:[He�K`i�VcWEV�[H_HV�KMN:OT_qQsr�t>NCV�i
K`N:]ºf�kR]`NC[pNPO§V�WEVc[H_pVcK`N:OT_qQ¿r�� ! Ó 8 ! Õ i�KMLvKMV�ick�WCV�QTfcK�klQ8NPQT_HklQT_p]^k¦WCX
QTf�K�Kºx�QRO8N:]^QTK`i¹kRWCecOT]MK#_HV 8 ! Ó�� Õ Ü¾Ò>r�LcOTWELvKºOh]8f�WC_p]^K�W:XAK`NC]8f
� ! Ó 8cÕ t�Ó±{Cî Õ NCi:òse�klQTk þ Ó�� Õ kRe�]8f*QTf6NPQ�KMNC]8f 8 ! Ó�� Õ ]^WEV�Q8NC_HV�k
N�kR_pVcbE[HK�_HV6i�KMLvKMV�icKMV�Q¸kRWEecOT]^K�X�OTWCS�N�[H_pVcK`N:O#SU_qxjQTecOTK ß _qQTfcÞ
WEe�Q�OTKMLc[pNC]MKMSUK^VjQ`Ü�ã�fcKMV�QTf�K2LcOTWCÛ6NCÛc_H[p_qQ¿r�icKMVckR_qQsr�X�e�V�]ºQT_pWCV�k
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�� Ó�
 # Õ W:X�QTfcK>kRWCecOT]MKMkaNPOTK)ájV�W ß V�NCV�iAi�_qõ�K^OTKMV�QT_pNCÛ�[HKEt
QTf�KMV�QTf�KÙÛvKMklQ>]ºfcWE_H]MKÙX�WCO)K`NC]8f�� ! Ó 8cÕ _Hk �����
�� Ó 8cÕ�����
�� Ó 8cÕ t ß fcK^OTK
���
�� Ó 8cÕ _Hk\QTfcKÙicK^OT_HoCN:QT_Ho¨K�W:X ��
�� Ó 8cÕ NCV�i 8 ! Ó�� Õ ]^WEV�Q8NC_HV�k\N-kR]`N:[HK`i
KMklQT_HS�N:QTK¦W:X\QTfcK¦kRWEe�OT]MK�
 # Ó�� Õ NPQn]MWEVjo¨K^OTbCKMV�]^KEÜ ö QTfcK^On]ºfcWE_H]MKMk
X�W:OnQTfcK-V�WCV�[H_HV�K`NPOT_qQT_pK^k�� ! Ó 8�Õ ]MNCV�N:[HkRWÑkRKML6NPO8N:QTK-QTfcK-kRWEe�OT]MKMkÙkRW
[HWEV�b�NCk>QTf�KnLcOTWELvKºO+kR_HbEVck�WCX@QTf�KnV�WEVc[H_pVcK`N:OT_qQT_HKMkÙNPOTK�]8f�WEkRK^VwÜaÖsV
o¨K^ORr�X�K ß ]MNCkRKMkMtvfcW ß KMo¨KºO`t�_HknN�kRKML�N:O8N:QT_HVcbÑOTKMkRe�[qQnbEe�N:O8NCV�QTKMKMi@Ü
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u+f�KAY |-d Ö+NC[HbEW:OT_HQTfcS/]^WEV�Q8NC_HV�kÙQ ß WUQTK^OTSUkÙWEVhQTfcK§OT_HbCfjQRÞ±f�NCV6i
kR_picK�W:X�Ó±{Cî Õ QTf6NPQ#icKºQTK^OTSU_HV�K�QTfcK�N:[pbCWCOT_qQTf�S�ñ k�KMoEWE[HecQT_HWEV�N:ORr
ÛvKMf6N`oj_HWCO`Ü�u+f�KMkRK¸QTK^OTSUkÑf6N`o¨K¸kRLvKM]M_pNC[Ù]MWCV�klQRO8N:_pV�Q�L�OTWELvK^ORQT_HKMk
QTf6NPQ�NPOTK ß WCORQTf�KºxcLc[HWCOT_HV�b�Ü+ã�K¦VcW ß LcOTWPoj_picK§NUi�KMkR]^OT_HLcQT_HWEV�W:X
QTf�KÙN:[pbCWCOT_qQTf�S¾QTf6NPQ)_H[H[He�klQRO8NPQTKMk>QTfcK�kRLvKM]M_pNC[6L�OTWELvK^ORQT_HKMk\WCX�QTfcKMkRK
QTK^OTSUkMÜ&u+f�_HkUi�KMkR]^OT_HLcQT_HWCV�KMSULc[pW`r�k�QTfcK¸W:O8ic_HV6NPORr&ic_qõ�K^OTKMV�QT_pNC[
K`ë�e6NPQT_pWCV�Ó ö J¦Y Õ X�W:OTSÚWCXZQTf�K�e�L�i�NPQTK-_HV�Ó±{Cî Õ t6N:kÙbE_Ho¨KMV�Û�r
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NCV�i � & ! Ó 8�Õ�� � 8�� � ! Ó 8�Õ ÜZÝ6NC]^QTW:O ~ _HV�QTW�Q ß W�S�NPQROT_H]MKMk þ NCV�i�ÂkRe�]8f¸QTf6NPQ
~ � þ � � ÓÔêE{ Õ

| kRkRecSUK ß _HQTfcWEe�Q�[HWEkRk�W:X�bEKMVcK^O8NC[H_qQsr¦QTf�N:Q þ _pkw_HV�_qQT_pNC[H[qr§WCORQTf�WCbCÞ
WEV�NC[2� C±= < = þ �+ÓÔð Õ þ ÓÔð Õ � þ ÓÔð Õ þ �+ÓÔð Õ �   Ü-u+f�K§X�WC[p[HW ß _HV�b
QTf�KMW:OTKMS3N:V6iU]MW:OTWE[H[pN:ORr¸icKMkR]ºOT_pÛvKnQTf�KnLcOTWCLvK^ORQT_HKMk+WCX��ýN:V6i þ t
QTf�K-L�OTW�WCX�k¯W:X ß f�_H]ºf¸]`NCVhÛvK-X�WEecV6i2_pV | L�LvK^V6ic_qx2Ò¯Ü
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u+fcKMkRKhOTKMkRec[qQTk2kRfcW ß QTf6N:QUQTfcK�Y |-d Ö�N:[pbCWCOT_qQTf�SÆ_HV"Ó±{Cî Õ _Hk
NCklr�SULcQTW:QT_H]`NC[H[qrjÞ¿KMëjec_HoEN:[pK^VjQ�QTW�N¸]`N:kR]`NEi�K�WCX+Q ß W�kRecÛ�klr�klQTKMSUkMÜ
u+f�KÙØ�OTklQ>kRe�ÛcklrcklQTK^S�LvK^ORX�WCOTSUk ß f�_qQTKMVc_pVcb§e�kR_HV�b�Ó�� ÕZß _qQTf2klQTK^L
kR_HâMK-kRK`ë�e�K^V�]MKb
 �PÓ�� Õ tjr�_HKM[pic_HV�b§QTf�K ß f�_qQTKMV�KMi2kR_HbEV�NC[@o¨KM]^QTW:O�kRK^Þ
ë�e�KMVc]MK ¤ Ó�� Õ Üau+fc_Hk\kRKMëjecKMV�]^K�_pkZQTfcKMV�L�OTW�]MKMkRkRK`iÑÛ�r¦QTf�K�kRK^]MWEV�i
kRe�ÛcklrcklQTK^S�tv_HV ß fc_H]ºf � Ó�� Õ � þ Ó�� Õ ¤ Ó�� Õ NCV�ihQTf�KA]MW�K$#U]M_HKMV�Q
S�N:QROT_qx þ Ó�� Õ _HkÙe�L�i�NPQTK`ihN:k
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u+f�K�ecL�i�NPQTKhX�W:O þ Ó�� Õ _pV"ÓÔê¨z Õ NCV6i&_qQTk¸N:kRkRW�]M_pN:QTK`i ö J-Y¾_Hk
]M[HWEkRKM[qr·OTKM[pN:QTK`i¾QTW�OTK^]MKMV�Q ß W:OTáÂ_pV�[H_pVcK`N:O&N:[HbEKMÛ�O8NýicK`N:[H_pVcb
ß _qQTf�QTf�K¦KMklQT_HS�N:QT_HWCV�WCX\KM_HbEKMVjo¨K^]^QTWCOTk�NCV6i¸kRe�Û�kRL�NC]MK^k�ä êEê�t�êCì:æ±Ü
u+f�KMkRK2K^õ�W:ORQTk�f6N`o¨KUX�W�]Me�kRK`i�WEV�QTfcK2ecV6i�K^OT[qrc_HVcb�klQROTe�]^QTe�OTK2W:X



QTf�K2L6NPO8NCSUK^QTKºOÑkRL6N:]MKMkUN:V6i�WEV&i�KMo¨KM[HWELc_HV�b�kR_pSULc[HK2ÛcecQ�LvW ß Þ
K^ORX�e�[�SUK^QTf�Wji�k)X�W:OÙ]MWESULcecQT_HV�bAbCO8NCic_HKMV�QnNCV�i2é¯K ß QTWEV¸e�L�icN:QTKMk
ß _qQTf�_HV�QTfcKMkRK�L6NPO8NCSUK^QTK^O�kRL�NC]MK^kMÜýÝcOTWCSàQTf�_Hk ß W:OTá�t�QTfcKhX�WC[qÞ
[HW ß _pVcb�Q ß W�b:O8NEic_HKMV�QRÞ±Û6N:kRK`i�ic_qõ�K^OTK^VjQT_pN:[�e�L�icN:QTKMk2f6N`o¨K�ÛvK^KMV
icK^o¨KM[HWELvK`i 8
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ß fcK^OTK�� � ��� Ó þ Õ�� ��� _pkUQTfcKhbCO8NCic_HKMV�Q2WCX-NCV�_HVcf�WCÞSUWCbEKMVcKMWEeckh]MWCklQ�X�e�Vc]^QT_HWEV � Ó þ Õ kTNPQT_HklX�r�_HV�b � Ó þ Õ���
� Ó û�þ Õ X�WCOnN:VhNPOTÛ�_qQRO8N:ORr#Ó � � �vÕ WCORQTfcWEbEWCV6N:[@S�NPQROT_qx û Ü
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ß fcK^OTK � � ��� Ó þ Õ�� ��� _pk�QTfcK¹bCO8NCic_HKMV�Q&WCX#N�f�WCÞSUWCbEKMVcKMWEeckh]MWCklQ�X�e�Vc]^QT_HWEV � Ó þ Õ kTNPQT_HklX�r�_HV�b � Ó þ Õ �
� Ó û�þ Õ X�WCO¯NC[H[)Ó � � ��Õ W:ORQTf�WEbCWEV�NC[�S�NPQROT_H]MKMk û Ü

u+f�K^kRK�ecL�i�NPQTKMkhNPOTK#V6NCSUKMi�N:X©QTK^O2QTf�K�OTKMkRK`NPOT]ºfcK^OTk ß fcW�Ø�OTklQ
klQTe6i�_HK`i�QTf�KU]MW:OROTKMkRLvWEV�ic_HV�b#L�N:O8NCSUKºQTK^O�kRL�NC]MK^kÑNCV�i�QTf�KM_qO�bEK^Þ
WESUKºQROT_p]¸LcOTWCLvK^ORQT_HKMk�ä ê¨z�t\ê��CæÔÜ¢Ö±QU_HkÑK`N:klr&QTW�kRf�W ß QTf�N:QUÛvW:QTf
ÓÔê � Õ N:V6i ÓÔê¨y Õ S�NC_HV�Q8NC_HV3QTf�K�WCORQTfcWEVcWCOTS�NC[H_qQsr²WCX þ Ó � Õ _qX
þ ÓÔð Õ _HkÑW:ORQTf�WCV�WCOTS�N:[;t>ÛvK^]`NCeckRK � ä þ®þ ��æ � ��� �
	 X�WCOÑÛvW:QTf
e�L�icN:QTKMkMÜ!u+f�KMkRK�NC[HbCWCOT_qQTf�SUk¢]MWESULcecQTK¹b:O8NEic_HKMV�Q&÷6W ß k�WCV
kRL6N:]MKMkÑW:X�W:ORQTf�WCV�WCOTS�N:[+S�N:QROT_H]MK^k ß _qQTf�WCecQ�OTKMëjec_qOT_pVcb�N�SU_HV�_qÞ
S�NC[�L�N:O8NCSUKºQROT_pâMN:QT_HWEV�W:X�QTf�K-S�NPQROT_qx¸K^klQT_pS�NPQTKEÜ
u+f�KUe�L�icN:QTKMk§_HV¹ÓÔê�� Õ NCV�i�ÓÔê¨y Õ NPOTK�e�kRK^X�e�[\klQ8N:ORQT_HV�b�LvWC_pV�QTk
X�W:O-N:[HbEWCOT_qQTfcSÅi�KMkR_HbEVwtvNCV6i¸K^x�_pklQT_HVcb�NCL�L�OTW¨N:]ºfcKMk¯]MNCV�WCX©QTKMV�ÛvK
K`N:kR_p[qrUOTKM[pNPQTK`iÑQTW§QTfcKMS�ÜZÝcWCO+Kºx�N:SUL�[HKEtCQTf�KnLcOT_HV�]M_HL�NC[6kRecÛ�kRL6N:]MK
OTe�[HK¦W:X ö òRNÑN:V6ihó§NPOTfje�V�K^V�ä ê¨yPæ�ecL�i�N:QTK^k þ Ó�� Õ NCk
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u+f�_HkÙ]MW�K$#Ñ]M_HKMV�Q�ecL�i�N:QTK�f6NCk�QTfcK-]MWCOROTK^kRLvWEV6i�_HV�b ö J¦Y
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ß f�KºOTK�� � � � þ®µwµ � � _Hk¯QTfcKAb:O8NEi�_pK^VjQ�WCXaQTf�K§]MWCklQ�X�e�V�]ºQT_pWCV
� Ó þ Õ � ð � z[/ / þ®µ / / � Ünu+f�K ö J¦Y�_HV�ÓÔêCî Õ _Hkn_picKMV�QT_H]`NC[wQTW�ÓÔê¨y ÕK^x�]MKML�Q>X�WCO>QTf�KÙWESU_HkRkR_HWEVUW:X@QTfcKÙ[pKMNEic_HVcb þ®þ ��S�NPQROT_qx�WCVÑQTf�K
Ø�OTklQ�QTK^OTS/W:X-ÓÔêEy Õ Ü d _HVc]MK þ®þ � _Hk-]MWCV�klQ8NCV�Q`t�QTf�K�ÛvKMf6N`oj_HWCOTk
WCX�ÛvWCQTf ö J¦YakÙN:OTK§_picK^VjQT_H]`N:[;Ü
ã�f�KMV ß K�]^WESUL6NPOTK�QTf�K�bCO8NCic_HKMV�Q�e�L�i�NPQTK�WCV"QTf�K d QT_HK^X�K^[
S�NCVc_qX�WE[pi�_HV�ÓÔê�� Õ\ß _qQTfUQTf�K ö J¦Y�_HV#ÓÔêCì Õ t ß K�VcWCQT_H]MK¯QTf�N:Q>QTf�K^r
N:OTK\klQROT_Háj_pVcbE[qr¦kR_HSU_H[pN:O`ÜZÖ±Q�_Hk�klQRO8N:_HbEf�QRX�W:O ß N:O8i§QTWÙkRf�W ß QTf�N:Q>ÓÔêCì Õ
S�NC_HV�Q8NC_HVck þ � þ twN:V6i�V�W:Q þ®þ � t@N:Q¦N�]MWCV�klQ8NCV�Q�oEN:[pecKEÜ-Ö±X
þ ÓÔð Õ _Hk�N:[HkRW�WCORQTfcWEV�W:OTS�NC[>NCV�i�kTë�e6NPOTKEt�QTfcK�Q ß W�ic_qõ�K^OTK^VjQT_pN:[
e�L�icN:QTKMk�L�OTWjicec]MK-QTf�K-kTN:SUK¦S�N:QROT_qxU÷6W ß kMÜ
� ¬:9�¬ÃÍ��Z���j�:���E���Â�@�^��¶Z�������º�  º�`�`�����/��� � �P�j´U£����M�������
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| [H[nLcO8N:]^QT_H]`NC[¯NEicNCLcQT_Ho¨K�NC[HbEW:OT_HQTfcSUk2N:OTK ß OT_qQRQTKMV¹_HV¢QTKºOTSUkUWCX
Ø6Vc_qQTK^Þ¿ic_qõ�K^OTKMVc]MK�K`ë�e6NPQT_pWCV�k�WCO¸e�L�icN:QTKMk�N:V6i�VcWCQ¸ic_qõ�K^OTK^VjQT_pN:[
K`ë�e6NPQT_HWEV�kMÜ\u+fcK�]M[pN:kRkR_p] ß NMr�WCX@QTecOTV�_HVcb�i�_qõ�K^OTKMV�QT_pNC[�K`ë�e6NPQT_pWCV�k
_HV�QTW�e�kRKºX�e�[�]MW�K$#Ñ]M_HKMV�Q>ecL�i�NPQTKMk�_HkaÛjr¦Ø�V�_qQTK�i�_Hõ�KºOTKMV�]MK^kMt C±= < = Û�r
OTKMLc[©N:]M_HV�b ��þ � ��� QTK^OTSUk ß _qQTf�Ó þ Ó��W�¢å Õ � þ Ó�� ÕRÕ�� 
�QTK^OTSUkMÜ
Ý�W:O¦ÓÔêCì Õ t�ÓÔê�� Õ tcNCV�i�ÓÔêEy Õ t�f�W ß K^o¨K^O`t�kRe�]8fhN:L�L�OTWPx�_HS�N:QT_HWCV�k+]`N:V
[HK`NEi�QTW�V�ecSUK^OT_H]`NC[+ic_ #U]Mec[HQT_HKMkMÜ | ]M]MecS�e�[pNPQT_pWCV�WCX¯V�ecSUK^OT_H]`NC[
K^OROTW:OTkU_pV þ Ó�� Õ X�OTWES'QTf�K¸ic_HkR]^OTK^QT_Hâ`NPQT_pWCV�L�OTW�]MKMkRkU]`N:V¢]`N:e�kRK
QTf�K�oEN:[pecK¦WCX þ Ó�� Õ QTW�� ß NCV6i�K^O¯N ß NMr�
�X�OTWCSÇ_qQTkÙWCORQTfcWEVcWCOTS�NC[

]MWEVcklQRO8NC_HV�Q�kRL�NC]MKCÜ ö oEK^OÙQT_pSUKCt�QTf�K§LvK^ORX�WCOTS�N:V�]MK§WCXaQTfcK§NEi�N:LcÞ
QT_Ho¨KULcOTW�]MKMicecOTK�]`N:V�ÛvK�]MWESUL�OTWESU_HkRK`i@tZNCV6i�_HQ�]`N:V�]`NCeckRK�QTfcK
NC[HbEW:OT_qQTf�SÂQTW�X;N:_H[�]`NPQ8NCklQROTWELcf�_H]`N:[p[qr�Ü\u+fc_pkaVje�SUKºOT_p]MNC[�ÛvKMf6N`oj_HWCOTk
WCX\QTf�KMkRK�ic_HkR]^OTKºQTK^ÞÔQT_pSUKAe�L�icN:QTKMk¯]`NCV#WCV�[qr�ÛvKAklQTe6ic_HK`i ß fcKMV�N
L6NPORQT_p]^e�[pN:O�bCO8NEi�_HKMV�Q�S�NPQROT_Hx)��Ó�� Õ _Hkn]ºfcWEkRKMV�X�WCO¯QTf�K§e�L�icN:QTKMkMt
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Ý�WCOAK^xcN:SUL�[HKEt�NhSUWjic_qØ6KMi�o¨KºOTkR_pWCV�WCX)QTf�KULcOT_HVc]M_HL6NC[\kRe�ÛckRL6N:]MK
OTe�[HK¦_HV�ÓÔêCï Õ QTf6N:QÙS�N:_HVjQ8N:_HV�k þ Ó�� Õ þ � Ó�� Õ�� � _HkÙbE_Ho¨K^V�Û�r
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ß f�K^OTK � Ó�� Õ�� þ Ó�� Õ µ Ó�� Õ Ü�ÖsVcX�WCOTS�N:[¨kR_HS�e�[pNPQT_pWCV�k�W:XcQTfcK)N:ÛvWPo¨K
NC[HbEW:OT_qQTf�SàX�W:O2oENPOT_pWCe�kUkRK`ë�ecKMV�]MK^k µ Ó�� Õ�ß _qQTf¹i�_qõ�K^OTKMV�Q�NCe�QTWCÞ
]MWCOROTK^[©NPQT_HWEV#klQ8N:QT_HklQT_H]MknkRf�W ß QTf�N:Q�QTfcK-OTW ß knWCX þ Ó�� Õ ]MWEVjo¨K^OTbCK
QTW�QTfcK � Þ¿i�_pSUK^V�kR_HWEV�NC[�LcOT_HVc]M_HL6NC[�kRecÛ�kRL�NC]MK�W:X µ Ó�� Õ _HV�N�klQ8N:Þ
Û�[HK2S�NCV�VcK^O`t\NCV�i þ Ó�� Õ þ � Ó�� Õ	� � N:Q�]MWEVjo¨KºOTbEKMVc]MKEÜ�u+fcK
NCÛvWPo¨K�NC[HbEW:OT_qQTf�S N:[pkRW¸]MWEV�Q8N:_pVck-á¨K^rh_picK`N:k-QTf6N:Q�[HK`NEi�QTW�V�WPo¨KM[
NCLcLcOTW¨N:]ºfcKMkÙX�WCO�L�f�NCkRK^Þ±WEVc[qr�NCi�NCL�QT_Ho¨K¦Ø6V�_qQTK^Þ±_HSUL�ec[HkRK^ÞÔOTKMkRLvWEVckRK
ÓÔÝ�Ö � Õ Ø6[qQTK^OTk§ä ì�z�tcì^�PæÔtvNCkni�_pkR]^e�kRkRK`ih_HVhQTfcK-V�Kºx�QÙkRK^]^QT_HWEVwÜ
� ¬���¬Ì�w�Z�����c�P�
u+f�K¦Y |-d Ö+N:[pbCWCOT_qQTf�SÚ]^WES�Ûc_HV�KMkÙN ß KM[H[qÞ±á�VcW ß V�kR_HbEV6N:[ ß fc_qQTKMVcÞ
_HV�b�NC[HbEW:OT_HQTfcS ß _qQTf¢NCV&e�L�i�NPQTKUQTf6N:Q�S�NC_HV�Q8NC_HV�k�QTf�K2WCORQTf�WCbCÞ
WEV�NC[H_qQsr�W:X-N�kTë�e6NPOTK2S�NPQROT_qx�QTfcOTWCe�bCf&_qQTk�NEi�N:LcQT_Ho¨K�ÛvKMf�NPoj_HWCO`Ü
d _HSU_H[pN:O¸_©i�K`NCk2f6N`o¨K�N:L�LvK`NPOTK`i¹_HV¹QTKM]ºfcV�_pë�e�KMkUX�WCOhNEi�N:LcQT_Ho¨KM[qr
KMklQT_HS�N:QT_HV�b¢KM_HbEKMVjo¨K^]^QTWCOTk#N:V6i½kRe�Û�kRL�NC]MK^k�X�WCO�NPORO8NMr½LcOTW�]MKMkRklÞ
_HV�bhQ8N:kRá�kMÜ | ]`N:OTKºX�e�[\klQTe6ijr#WCX+QTfcKMkRKUSUK^QTfcWjick-_HV6i�_H]`N:QTKÑQTf�N:Q
QTf�KM_qO>Vje�SUK^OT_H]`N:[cÛvKMf�N`o�_HW:OTk)S�NMr�ic_qõ�K^O>_pVUL�O8NC]^QT_H]`N:[6_HSUL�[HKMSUKMV�Þ
Q8N:QT_HWEVckMt�ÛcecQ¯QTf�K^r�]MNCV�ÛvK�SUWjic_qØ6KMi�QTW2LcOTK^o¨KMV�Q�QTfcKAOTKMkRec[qQT_pVcb
_HV�klQ8NCÛc_H[p_qQT_HKMkMÜ | V�WPo¨KM[�SU_HVcWCO�kRecÛ�kRL�NC]MK�N:V6N:[Hr�kR_HkaNC[HbCWCOT_qQTf�SÂf�NCk
ÛvKMKMV�i�KMo¨KM[HWELvKMiUNCk�N�OTKMkRec[qQ`t�NCV6iUNCi�N:LcQT_Ho¨K¯NC[HbEW:OT_HQTfcSUk)_HVjo¨WE[Ho�Þ
_HV�bÑVcWEVcÞ±W:ORQTf�WEbCWEV�NC[@S�N:QROT_qx2]MWEVcklQRO8NC_HV�QTk¯]`N:V�N:[pkRWUÛvK§i�K^OT_Ho¨K`i�Ü
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ö V�K¯WCX�QTfcK-WCX©QRÞ¿]^_HQTKMi¸LvWCQTK^VjQT_pN:[wN:L�Lc[p_H]`NPQT_HWEV�knWCX�Ò d�d NCV�i2Öl× |
_Hk§QTfcKUkRWCÞ±]`N:[p[HK`i �¿]MW�]8ájQ8N:_H[)L6NPORQsr�LcOTWCÛ�[HKMS�t 
 ß f�_H]8f�_Hk�N2QTK^OTS
]MWE_HVcK`i-X�OTWES�QTf�Ka]MW�]8á�Q8NC_H[�L6NPORQsr-Kºõ�KM]^Q�_HV¦fcK`N:OT_HV�bÙOTKMkRK`NPOT]ºf�ä ì�yPæ±Ü
ç�ecS�NCVh[H_HklQTKMVcK^OTk¯f�N`o¨K§NCV�ecV�]`N:V�V�r¸NCÛc_p[H_qQsr2QTWÑX�W�]^e�kÙQTf�KM_qO¯N:QRÞ
QTKMV�QT_HWEV&WEV¢QTfcKhkRLvKMK^]ºf&WCX§N�]ºfcWEkRKMV�Q8NC[Há¨KºO2NCSUWEVcbEklQUkRK^o¨K^O8NC[
Q8NC[Há¨K^OTk ß _qQTf�_HV#N�OTKMoEK^OTÛvK^O8NCV�QnKMVjoj_qOTWEV�SUK^VjQ`Ü>Ö¿Qn_Hk ß KM[H[qÞ±á�VcW ß V
QTf6NPQ�e�kR_HV�b�SUWCOTKnQTf6NCV2WEVcK-kRKMVckRWCOlí�WCecO�Q ß W�KMN:OTksí�_HknNCV¸_HSULvWCORÞ
Q8NCV�QÑ]^WESULvWEVcKMV�QÑW:X¯QTfc_pkÑNCÛ�_H[H_qQsr�Ü ö e�OÑÛcO8N:_HV�kÑeckRK¸QTf�K�QT_HSUK^Þ
WCX©ÞsNPOROT_HoEN:[>N:V6i#NCSULc[H_HQTe�icKAic_qõ�K^OTK^V�]MKMk�_pV#QTf�KAkR_HbEV�NC[Hk-OTKM]MKM_Ho¨KMi
Û�r�WEe�O�KMN:OTk�QTW2icK^]MWjicK§QTf�K§_HVcX�WCOTS�N:QT_HWCV�N:V6i�e�V�icK^OTklQ8N:V6i¸QTfcK
kRLvKMKM]8fU_HVÑQTf�K�SU_picklQ>WCX�òlNCSUSU_HV�b-kR_HbCV6NC[Hksí¨WCQTf�KºO�Q8NC[Há¨K^OTksí¨_pVÑQTfcK
OTW�WES�Ü ö V�K�]`N:V¢QTKMklQUQTfc_HkÑX;NC]ºQ¸kR_HSULc[Hr�Û�r�]MWPo¨KºOT_pVcb�e�L&WEVcK
K`N:O ß f�_H[HK�N:QRQTK^SULcQT_HV�bhQTWh[p_HklQTKMV�QTW�N¸Q8NC[Há¨K^OA_HV�N�VcWE_Hklr�K^V�oj_qÞ
OTWEVcSUKMV�Q ��kRLvKMK^]ºf�ecV6icKºOTklQ8NCV6i�_HV�bUÛvKM]MWCSUKMkÙ_HV�]^OTK`N:kR_HV�bE[qr�SUW:OTK
ic_ #U]Mec[qQ`Ü\u+f�WEkRK ß f�WAf6N`o¨KnNCV�rUfcK`N:OT_HVcb�[HWEkRk)_pV�KM_qQTfcK^O�K`NPO ß _H[p[
f6N`o¨K�i�_1#Ñ]Me�[qQsr�_HV�e�V6i�K^OTklQ8NCV�ic_HV�bhWCQTf�KºOTk�ecV�[HKMkRkÑN:V�NCkRkR_HklQT_Ho¨K
icKMoj_H]MK¦_HkÙe�kRK`i�Ü
d LvKMKM]8f�kR_HbEV�NC[Hk-f6N`o¨K§klQ8NPQT_pklQT_H]`N:[ZLcOTWCLvK^ORQT_HKMk¯QTf�N:Q¯oENPORr¸X©OTWES
QT_HSUKh_HV�klQ8N:VjQUQTW�QT_pSUK¸_HV�klQ8NCV�QUX�WCO¸N�kR_HV�bC[pK�Q8N:[Há¨K^O2NCV�i&X©OTWES
Q8NC[Há¨K^OUQTW�Q8NC[Há¨K^O`Ü ö oEK^OUOTK`NCkRWCV6N:Û�[qr�kRfcWCORQUQT_HSUKhX©O8NCSUKMkMt�kTNMr
X�OTWCSÇQTfcKA[HKMVcbCQTf�W:X)NÑLcf�WCV�KMSUKUÓ��-ðjÜ {Ñk Õ QTW�NCV#KMV�QT_qOTK§L�fcO8N:kRK
Ó���ìÙk Õ tPkRLvKMKM]8fAkR_HbCV6NC[Hk�X©OTWES�Q ß Wni�_Hõ�KºOTKMV�QwQ8N:[páEK^OTk�eckRe6NC[H[qr¦f�NPoEK



V�W�kR_HbCV�_qØ6]`N:V�QUklQ8N:QT_HklQT_H]`NC[+OTK^[©NPQT_HWEV�kRfc_HLwÜ�u+f�KMkRK�X;N:]^QTkÑkRe�bCbEKMklQ
QTf6NPQ�Ò dcd N:V6i�ÖR× | ]MWEec[pi¢ÛvKheckRK`i�QTW�kRKML�N:O8NPQTK�kRLvKMKM]8f¢kR_Hb:Þ
V6N:[HkMÜ�Ö¿V�QTf�_Hk¯]MNCkRKEt�QTf�K§SU_qx�_HV�bUklr�klQTKMS®_Hk¦icK^QTKºOTSU_pVcK`ihÛ�r2QTf�K
S�ec[qQT_pL�N:QTfUL�OTWEL6N:b¨NPQT_pWCV¸W:XwQTfcK�OTW�WES�X©OTWES�K`NC]8fUQ8NC[Há¨K^O>QTWAkRK^ojÞ
K^O8N:[�SU_H]^OTWELcf�WCV�KMkU[HW�]`NPQTK`i¹_HV�QTf�KhOTW�WCS�Ü"u+f�K�kR_HbEV�NC[Hk2X©OTWES
QTf�K�SU_p]ºOTWEL�fcWEVcKMk ß WEec[pi�ÛvKULcOTW�]MK^kRkRK`i�QTW�WCÛcQ8NC_HV�QTfcKUkRLvKMKM]8f
WCX�K`NC]8f�_HV6i�_poj_pice�NC[�Q8NC[Há¨K^O`Ü
u+f�K�WCOT_HbE_HV�NC[)X�WCOTS�ec[pN:QT_HWEV�QTW#Ò dcd NCV�i�ÖR× | _HVjo¨WC[poEKMk§kRL6N:Þ
QT_pNC[ÙSU_qxjQTecOTKMk�_pV ß f�_H]8f¢VcW�klQROTec]^QTecO8N:[+OTKM[pN:QT_HWEVckRf�_HL�ÛvKºQ ß K^KMV
QTf�K�_pV�ic_Hoj_pice6N:[�kR_pbCV6N:[pkÙ_HknNCkRkRecSUK`i@ÜaÖ¿V¸W:QTf�K^O ß W:O8ickMt�QTf�K-SU_qxjÞ
_HV�b�S�NPQROT_Hx�_Hk�NPOTÛ�_qQRO8N:ORr�Ü�u+fcKhN:]MWEecklQT_p]2SU_qx�_pVcb�kR]MKMV�N:OT_HW�icK^Þ
kR]^OT_HÛvK`i�N:ÛvW:oEKU_pVjo¨WC[Ho¨KMk§kRWEe�OT]MKMk§QTf6N:QAf�NPoEKÑ]MK^ORQ8N:_pV�QTK^SULvWCO8NC[
OTKM[pN:QT_HWCV�kRf�_HLckhi�e�KhQTW�QTf�KhX�NC]^QTk�QTf6NPQ#ÓÔN Õ kRLvKMKM]8f�kR_HbCV6NC[Hk¸N:OTK
]MW:OROTKM[pN:QTK`i�_HV�QT_pSUK�N:V6i¹Ó;Û Õ QTfcK�OTW�WCS'_HSULvWCkRKMkÑN�klQROTe�]ºQTecO8NC[
OTKM[pN:QT_HWCV�kRf�_HL¸WEVUQTf�KÙOTK^÷6K^]^QT_HWEV�QT_pSUK^klÞ¿W:X�Þ¿N:OROT_HoCNC[;Ü>Ò)KM]`N:e�kRK¯V�WCORÞ
S�NC[ÙkRWCe�V6i&LcOTWCL6NCbEN:QT_HWEV�_Hk�[H_HV�K`NPO`t�QTf�KMkRK�SU_qx�_HV�b�]MWEV�ic_qQT_HWEV�k
]`N:V�ÛvK§OTKML�OTKMkRKMV�QTK`i�Û�r#NUS�e�[qQT_H]8f6NCVcV�KM[w]MWEVjo¨WC[HecQT_HWEV�LcOTW�]MK^kRkMÜ
Ö¿Q¯_Hk-ÛvKMVcK^Ø6]M_pN:[�QTW�S�NC_HV�Q8NC_HV�kRe�]8f#klQROTe�]^QTe�O8NC[�OTKM[pNPQT_pWCV�kRfc_pLck-_HV
QTf�K�kRKML6NPO8N:QT_HWEV�klr�klQTKMSÚÛ�r2e�kR_HV�bÑN�S�ec[HQT_H]8f6N:V�V�K^[@]^WEVjo¨WE[He�QT_pWCV
klr�klQTKMSÚWCX�QTf�K�X�WCOTS
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ß f�KºOTK � þ � Ó�� Õ�� t�ð 6 � 6 ÿ'_pkAN2kRK^QAWCX��¾Ó;ÿ �#ÿ Õ icKMSU_qxjÞ
_HV�b�]MW�K$#U]^_pK^VjQÑS�N:QROT_H]MKMkMÜ�ç¯K^OTKEt ß K¸f6N`o¨K¸NCkRkRecSUK`i�N�]`N:e�kTN:[
Ý�Ö �®i�KMSU_qx�_pVcb�SUWjicKM[>X�WCO�OTK`NCkRWCV�kUWCX¯_HSUL�[HKMSUKMV�Q8NPQT_pWCVwÜ�u+f�K
bEWENC[v_Hk>QTW§NCi:òse�klQ+KMNC]8f þ � Ó�� Õ WPo¨K^O\QT_pSUK�kRW¦QTf�N:Q\QTf�KÙkRK`ë�e�KMVc]MK� Ó�� Õ ]MWEV�Q8NC_HVck�kTNCSULc[HKMk�X�OTWCS'KMNC]8f¢kRLvKMK^]ºf�kR_HbEV�NC[�_HV�QTf�K2KMVcÞ
oj_qOTWEV�SUK^VjQ`t ß _qQTf�LvK^OTf6N:L�k-NUi�KM[pNMr#NCV�i�NCV#N:OTÛc_qQRO8N:ORr�Ø�[HQTKºOT_pVcb
WELvKºO8N:QT_HWEV�WCVhK`N:]ºf�kRKMëjecKMV�]^K 8 ! Ó�� Õ Ü
u+f�K\]MWEVcV�KM]^QT_HWCVAÛvKºQ ß K^KMV§klQ8NCV6icN:O8i§Ò dcd N:V6i-Öl× | Q8N:kRájk�NCV�i
QTf�K�kRLvKMK^]ºf�kRKML�N:O8NPQT_pWCV�Q8NCkRá�f�NCkA[HK`i�OTKMkRK`NPOT]ºfcK^OTk�QTW�[HW�WEá�X�WCO
K^xjQTKMVckR_pWCV�knWCX\Ò dcd NCV�i�ÖR× | N:L�L�OTW¨NC]8f�K^knQTWUkRWC[poEK§QTfcK¦kRLvKMKM]8f
kRKML�N:O8N:QT_HWCVÑQ8NCkRávÜ | Vjr§WCV�K�W:XvkRKMo¨K^O8N:[�i�KMkR_HbEVÑL�OTW�]MK`i�ecOTKMka]MWCe�[pi
ÛvK#e�kRK`i�Ü·Ý�WCOhK^xcNCSULc[pKCt�QTf�K#LcOTWCÛ�[HKMS ]MWEec[©i¹ÛvK#klQTe�ic_HK`i¹_HV
QTf�K¸X�OTK`ë�e�K^V�]^r¢icWCS�NC_HVwt)_HV ß f�_H]8f�QTf�KhkRKML6NPO8N:QT_HWEV¹klr�klQTKMSÉ_pk
L6NPO8NCSUK^QROT_HâMKMi"Û�r½ÿ � Ó�� �Úå Õ Û�_HV*oCNC[He�K^k�]^WCOROTKMkRLvWCV6ic_HVcb�QTW
QTf�KÙS�e�[qQT_H]ºf�NCV�VcKM[6Ý�Ö �¹klr�klQTKMS·_pV#Ó;ìEî Õ _HVUQTf�Kni�_pkR]ºOTK^QTK-Ý�WCecOT_HK^O
QRO8NCVcklX�W:OTSÚÓ;J¦ÝZu Õ icWCS�NC_HV2ä ìEïct:ì¨îctEz:ðCæÔÜ | [qQTK^OTV�N:QT_Ho¨KM[qr�tCNnQT_HSUK^Þ
icWCS�NC_HVUNCi:òlecklQTSUKMV�QaLcOTW�]MKMicecOTKÙ]MWCe�[piÑÛvKÙicK^o¨KM[HWELvK`i�t¨_HV ß f�_H]8f
NU[HWEbE_H]`N:[ZK^xjQTKMV�kR_HWCV�W:XaQTf�K§kR_HV�bE[HK^Þ±S�NPQROT_Hxhe�L�icN:QTKMknWCX\K^x�_HklQT_HV�b
Ò dcd N:V6i�ÖR× | NC[HbEW:OT_HQTfcSUk�N:OTK¸K^xjQTKMV6i�K`i�QTW#QTf�K¸]MW�K$#U]^_pK^VjQTk
WCX§QTfcK�Ý�Ö � icK^SU_Hx�_HV�b�klrcklQTK^S�ÜÂÖsV¹QTfcK�[pNPQRQTK^O�]`N:kRKEt¯kRKMo¨K^O8N:[
OTKMkRK`NPOT]ºfcK^OTk+f�NPoEK¯KMklQ8N:Û�[H_HkRf�K`iUOTe�[HKMk)Ûjr ß f�_H]8f¸kRec]ºf�K^xjQTKMVckR_pWCV�k
]`N:VAÛvK\S�NEi�KEt:NCkwklQ8N:ORQT_HV�bnLvWE_HV�QTkwX�WCOaN:[HbEWCOT_qQTfcSýicK^kR_pbCV�ä ìEïctCzjåºæÔÜ
u+f�K^kRK-OTe�[HKMkÙ]`NCVhÛvK¦L6N:O8N:L�f�O8NCkRK`i�N:k�X�WE[H[HW ß k 8
� g�NPQROT_Hx�S�e�[qQT_HL�[H_H]`N:QT_HWEV�_pV�QTf�KÑkRL�N:QT_pNC[>Ò dcd WCOAÖl× | Q8NCkRá
_Hk+K`ë�ec_poCNC[HKMV�Q>QTW�S�ec[qQT_p]8f6N:V�VcKM[6]MWCV�oEWE[HecQT_HWEV2WCX�S�N:QROT_qxUkRK^Þ
ë�e�K^V�]MKMk�_HV2QTf�K¦kRL6NPQT_HWCÞÔQTKMSULvWCO8N:[�Ò d�d Q8N:kRávÜ

� g�NPQROT_HxýNEicic_qQT_HWEV¾_HVýQTf�K�kRL6NPQT_©N:[�Ò d�d WCO�Öl× | Q8NCkRá"_pk
K`ë�ec_poCNC[HKMV�Q@QTW¯K^[pK^SUKMV�QRÞ¿Û�rjÞ±KM[HKMSUKMV�Q@NEicic_qQT_HWEVAWCXcS�N:QROT_qx¦kRK^Þ
ë�e�K^V�]MKMk�_HV2QTf�K¦kRL6NPQT_HWCÞÔQTKMSULvWCO8N:[�Ò d�d Q8N:kRávÜ

� g�NPQROT_HxUQRO8N:V�kRLvWCkR_HQT_HWCV�_HV2QTfcK�kRL6NPQT_pNC[wÒ d�d WCOÙÖl× | Q8N:kRáU_pk
K`ë�ec_poCNC[HKMV�QaQTW-QRO8NCVckRLvWEkR_qQT_HWEV¸NCV�i�QT_pSUKºÞ±OTK^o¨K^OTkTNC[cWCX@S�N:QROT_qx
kRK`ë�ecKMV�]MK^k�_pV¸QTf�K-kRL�N:QT_HWCÞÔQTKMSULvW:O8NC[wÒ d�d Q8N:kRávÜ

Ö¿QakRfcWEec[©iAÛvK�V�W:QTK`iAQTf�N:QZQTf�K^kRK+OTe�[HKMkabEKMVcK^O8N:QTKÙN:[HbEWCOT_qQTfcSUkaQTf�N:Q
N:OTK�SUK^OTKM[qr#klQ8N:ORQT_HV�bhLvWE_HV�QTk-X�WCO�N ß WCOTáj_HV�bhkRWE[HecQT_HWEV@tZN:V6i�QTf�K
ÛvKMf�NPoj_HWCOTk�W:X�QTfcK-NC[HbCWCOT_qQTf�SUk�kRWAWEÛ�Q8NC_HV�K`i2S�ecklQ+ÛvK�klQTe�ic_HK`iUQTW
icKºQTK^OTSU_HV�KhQTfcKM_qO¸]^WEVjo¨K^OTbCKMV�]MKCtÙklQ8NCÛ�_H[H_qQsr�tnN:V6i¢klQ8NPQT_HklQT_p]MNC[-ÛvK^Þ
f6N`oj_HWCOTkMÜ

9�¬ ù ¬Ã¼¯µ@�M�����`���v���Ñ�^� � £��6�M��¥ºÎÑ���©�¹}2�������M��¤v� � �����M�j�:�
u+f�KUL�OTW�]MK`ice�OTKMkAÛjr ß fc_p]8f�kRL�N:QT_pNC[qÞ±WEVc[Hr�Ò d�d NC[HbEW:OT_HQTfcSUkAN:OTK
K^xjQTKMV6i�K`i�QTW#kRL6NPQT_pW:ÞÔQTKMSULvWCO8N:[�Ò d�d Q8N:kRá�k�f6N`o¨K2N�Vje�S�ÛvKºO�W:X
e�kRK^X�e�[§N:V6i½_pV�QTK^OTK^klQT_pVcb�N:L�Lc[p_H]`NPQT_HWEV�k�_HV�V�WCVcÞ±Û�[H_HV6i�NCi�NCL�QT_Ho¨K
kR_HbEV6N:[-LcOTW�]^KMkRkR_HV�bcÜ ö VcK�kRe�]8f�NCLcL�[H_H]`N:QT_HWEV½_Hkh_HV¹Lcf6N:kRK^Þ±WEV�[qr
NEicNCLcQT_Ho¨K2Ø6[qQTK^OT_HV�b�Ü¹Ö¿V&QTfc_pkÑQ8N:kRávt)QTf�K¸bEWENC[n_pkUQTW�NEiPòle�klQUQTfcK
]MW�K$#U]^_pK^VjQTknWCXZN�kR_HV�bE[HK^Þ±]8f6N:V�V�K^[�Ý�Ö ��Ø�[HQTKºO¯kRec]ºf2QTf6NPQ
� QTf�K�S�NCbEVc_qQTe6icK¯OTKMkRLvWEVckRKAW:XZQTf�K-Ø�[HQTKºOnOTK^S�NC_HV�kÙ]MWCV�klQ8NCV�Q`t
NCV�i

� QTf�K�L�f6N:kRKÑOTKMkRLvWEVckRK�WCX�QTf�KÑØ�[qQTK^OA_pkANCi:òlecklQTK`i�QTW�SUK^K^Q�N
Øvi�KM[H_qQsr2]^OT_qQTK^OT_HWEV@Ü

ÖsV�KMkRkRK^V�]MKEtvQTfcK§LcOTWELvWCkRK`i�LcOTW�]^K`ice�OTK ß WEe�[pi�N:[p[HW ß WCV�K§QTW¸i�K^Þ
]MWEecL�[HK�QTf�K ß NMr�_HV ß fc_p]8f�QTf�K�S�N:bEV�_qQTe�icKÑOTKMkRLvWCV�kRK¸NCV6i�QTfcK
L�f�NCkRK>OTK^kRLvWEV�kRK>WCX6NCVANEicNCLcQT_Ho¨K\Ø6[qQTK^O�_pkZkRLvK^]M_qØ6K`i�tCS�N:áj_pVcbÙWEV�[qr
QTf�K-Lcf6N:kRK-OTKMkRLvWEVckRK§NEi�N:LcQT_Ho¨KEÜ
d e�]8f¦LcOTW�]MKMicecOTK^k�]MWCe�[pi¦f6N`o¨K\N�V�ecS�ÛvK^O@W:X6N:L�L�[H_H]`NPQT_pWCV�kMÜaÝcWCO
K^xcNCSULc[pKCtC_HV�NC[HSUWEklQaK^o¨K^ORr§]MWCSUS�e�Vc_H]`N:QT_HWEVckwQ8N:kRá�t:QTf�K>SUK`ic_HecS
WCOn]8f6NCVcV�KM[@e�kRKMi¸QTWÑ]`NPORORr¸QTfcK¦kR_pbCV6N:[pk¯WCXZ_HV�QTK^OTKMklQ¯kRLcOTKMNEickÙWCecQ
QTf�K ß N`o¨K^X�WCOTSUk�_HV§QT_HSUKEÜ�m¯kRe6N:[p[qr�t:WEVcK)_HkZWEVc[qr¦_HVjQTKºOTKMklQTK`i§_pV§kR_HbCÞ
V6N:[pkwWPo¨K^O�NÙkRLvK^]M_qØ6K`i�X©OTK`ë�e�KMVc]^r�O8N:V�bEKCÜ | L�f�NCkRK^Þ±WCV�[qr¦NCi�NCL�QT_Ho¨K
Ø6[qQTK^Oa]MWCe�[pi�ÛvK+eckRK`iAQTW�L�f6N:kRK^Þ¿NC[H_HbEV�QTfcK+kR_HbEV�NC[Hk)NPQaQTf�K)OTKM]^KM_Ho¨K^O
WEVc[Hr�WPo¨K^O\QTf�K+X�OTKMëjecKMV�]ºr�Û�NCV6iÑW:X�_HVjQTKºOTKMklQ`Ü\u+f�_Hk\kRWE[HecQT_HWEV�S�NMr
ÛvK�SUW:OTK-NCLcLcOTWCLcOT_pN:QTK�QTf�NCV¸N§QRO8NCic_qQT_HWEV�NC[@K`ë�e6NC[H_HâMK^O�QTf�N:Q�]^WESÑÞ
LvKMV�kTNPQTKMk>X�WCO)ÛvWCQTf2NCSULc[p_qQTe�icKÙNCV�iÑL�f�NCkRK¯ic_HklQTWCORQT_HWEVckMtjÛvKM]`N:e�kRK
Ó;_ Õ QRO8NEi�_HQT_HWCV6NC[�K`ë�e�NC[H_HâMK^OTk+OTK`ë�e�_qOTKnQTf6N:Q)QTf�K�kR_HbCV6NC[HkÙÛvKM_HV�bAkRKMV�Q
f6N`o¨K�K`ë�e�NC[�K^V�K^OTb:r�NC]ºOTWEkRkhQTfcK�X�OTK`ë�e�K^V�]^r¢Û6N:V6i¹WCX§_HV�QTK^OTKMklQ`t
NCV�i"Ó;_H_ Õ QRO8NCic_qQT_HWEV�NC[nK`ë�e6NC[H_HâMK^OTk2NPQRQTKMSULcQÑQTW�]MWESULvKMVckTN:QTKhX�WCO
QTf�K-K^VjQT_qOTK-X©OTK`ë�e�KMVc]^r2Û6NCV�ihN:V6i¸VcWCQaòlecklQ¯N�Û6N:V6i¸W:XZ_HV�QTK^OTKMklQ`Ü
u+fcK�L�f�NCkRK^Þ±WCV�[qr¢NEi�N:LcQT_Ho¨K2Ø6[qQTK^OT_HV�b�Q8N:kRá&NCL�LvKMN:OTkÑQTW�f�NPoEK
]MWEVcV�KM]ºQT_pWCV�k�QTW#QTf�K2]MWCV�klQRO8NC_HVcK`i�NCi�NCL�Q8N:QT_HWEV&LcOTW�]^K`ice�OTKMkÑK^xjÞ
KMSUL�[H_qØ6KMi�Û�r½QTf�K�Y |-d ÖhN:[HbEWCOT_qQTfcS _HV3Ó±{:î Õ NCk ß KM[H[�N:k#QTfcK
d QT_HK^X�KM[\NCV6ia�¯O8N:kRkRS�NCV�V�S�NCVc_qX�WE[pi#e�L�icN:QTKMk¯_pV&ÓÔê � Õ NCV�i�ÓÔê¨y Õ Ü
Ö¿Q§_HkAÛvKMV�K^Ø�]M_pNC[;t�QTfcK^OTK^X�W:OTKEt�QTW�]^WEV�kR_pi�K^O�Kºx�QTK^V�kR_HWEVckAW:XÙWEVcKUWCO
SUWCOTKAWCX\QTf�KMkRK�SUK^QTf�Wji�knQTW�QTf�KAkR_HV�bC[pKºÞ¿]8f6N:V�VcKM[�Ø6[qQTK^OT_HV�b�Q8NCkRávt
_HV ß f�_H]8f¹N�kR_HV�bC[pKºÞ¿_HVcL�ecQ`t+kR_pVcbE[HK^Þ±WEe�QTL�e�Q¸klr�klQTKMS ß _HQTf�kR]`NC[pN:O
]MW�K$#U]^_pK^VjQTk ��� � � _pkÑicK^Ø�V�K`i�Ü�Ò>r�NCL�Lc[qrc_HVcb�QTfcK2QTf�OTKMKhN:ÛvWPo¨KOTe�[HKMk¦QTWhQTfcK d QT_HK^X�K^[>S�N:V�_qX�WC[©i�e�L�i�NPQTKEt�QTfcKÑX�WC[p[HW ß _HV�b#bEK^V�K^OT_H]
ö J¦Y�_pkÙWCÛcQ8NC_HVcK`i 8

� � ���� � � �
	 � � �
	 & � ��� ��	 & � �
	 � � Ó±z:ð Õ

ß f�K^OTK
� 	 ñvicK^V�WCQTK^kÙQTfcK¦ic_HkR]^OTKºQTK^ÞÔQT_pSUK�]MWEVjo¨WC[pe�QT_HWEV�WCLvK^O8N:QT_HWEV

� � 	 & � �
�O

! Q � � � ! & � � ! � Ó±z�å Õ

ÖsV�QTf�_Hk�N:[pbCWCOT_qQTf�S�tcN�icWEecÛ�[qrjÞ±_pV�Ø6Vc_HQTKn_HSUL�ec[pkRKnOTKMkRLvWEVckRK�X�W:O � �_HkÙNCkRkRe�SUKMi@tcNCV�i�Ø�[HQTKºO+QROTe�Vc]`N:QT_HWEV¸_Hk+OTK`ë�e�_qOTK`i�_pV¸WCO8i�K^O�QTW�N:LcÞ
LcOTW`x�_HS�N:QTKM[qr2_HSUL�[HKMSUKMV�Q+_qQÙX�W:O-Ý�Ö �"klr�klQTKMSUk¦ä zC{�t�ì¨zjtcì^�CæÔÜ
u+fcK kRK`ë�e�KMVc]MK & � ]`N:V ÛvK QTfcK
kR]`NC[HK`i�bCO8NCic_HKMV�Q	
 ��� Ó ��� � �:Õ�� � � � WCX¦N:V�r�NCLcLcOTWCLcOT_pN:QTKM[qrjÞ±]ºfcWCÞkRKMV�K^V�kRKMS�Û�[HK^Þ¿N`o¨K^O8NCbCK`i#]MWEklQ§X�ecV�]^QT_HWCV�X�W:O§QTf�K�L�N:O8N:SUK^QTK^O§kRK^Þ
ë�e�KMVc]MK ��� � � Ü+u ß W�LvWEkRkR_HÛ�_H[H_qQT_pK^k¯X�W:O¯QTfcK¦L�f�NCkRK¦WEVc[qr�NCi�NCL�QT_Ho¨KØ6[qQTK^OT_HV�bUQ8N:kRá�NCkRkRecSUK¦QTf6N:Q�N�icKMkR_qOTK`ihOTK^kRLvWEV�kRK�kR_HbEV6N:[ � Ó�� Õ _Hk
N`oEN:_p[pN:Û�[HK¦X�WCOÙQRO8N:_pVc_HV�bUL�e�OTLvWEkRKMkMÜ\u+fcK^rhN:OTK
� � I�Il7�I BWCFD CFBWC��PG:9�CÔ7�D��

� Ó ��� � �:Õ � ��� ä � Ó�� Õ ��8 Ó�� Õ æ � � Ó±zC{ Õ
ß f�KºOTK 8 Ó�� Õ _Hk�QTf�K¦NCi�N:LcQT_Ho¨K-Ø6[qQTK^OÙWCecQTLcecQÙbE_Ho¨K^V�Û�r

8 Ó�� Õ �
�O

� Q � � � � ��Ó�� ���;Õ Ó±z:ê Õ

NCV�i�
`V�ðjÜ



� <\7�I�I < FHG:9�CÔ7�D BUG @ CEBWC �`GC9�CÔ7LD��
� Ó ��� � �:Õ � � � � Ó�� Õ/8 Ó�� Õ���� Ó±z:ì Õ

ß fcK^OTK 
 ( ðjÜ
u+f�K\ic_qõ�K^OTKMV�QT_pNC[Ee�L�i�NPQTKa_pVUÓ±z:ð Õ f6NCkwN�Vje�S�ÛvKºO�WCX�_HVjQTKºOTKMklQT_HV�b
LcOTWCLvK^ORQT_HKMkwQTf�N:Q�N:OTK>NCV�NC[HWEbCWEe�kwQTW+QTf�WEkRK\WCXjQTfcK d QT_HK^X�KM[ES�NCV�_qX�WE[pi
ö J¦Y�_HV�ÓÔê � Õ�8
åEÜÙã�fcKMV � � Ó � Õ _pk\]8f�WEkRK^VÑQTW¦ÛvKÙNCV GEF�F H�G:I8I _HSUL�e�[HkRK+OTKMkRLvWCV�kRKkTNPQT_pklX©r�_pVcb

�O
! Q � � � ! Ó � Õ � � 3�! Ó � Õ � � � Ó±zEz Õ

X�WCO � � ðjt ß f�K^OTK � � _pkUQTfcK�ó-OTWEVcV�KM]8á¨K^O�_HSUL�ec[HkRK¸X�ecV�]^ÞQT_HWEV@tvÓ±zCð Õ S�N:_HVjQ8N:_HV�kaQTf�KÙ]MWEVcklQRO8NC_HV�Q)_HV�Ó±zCz Õ X�WCO+NC[H[ � �¢ðjÜ
u+fje�kMt§QTfcK�NEicNCLcQT_Ho¨K�Ø�[qQTK^O�S�NC_HV�Q8NC_HV�k�NCVýNC[H[HL6NCkRk�Ø6[qQTK^O
]8f6NPO8NC]^QTK^OT_HklQT_H]M/ � Ó�� Õ / � åCt ß f�K^OTK � Ó�� Õ _Hk+QTf�K�ic_HkR]^OTK^QTK^ÞQT_HSUK¦Ý�WCecOT_HK^O�QRO8N:V�klX�W:OTS®WCX � � Ü
{jÜnÖ±X � � Ó � Õ _HVc_HQT_pN:[p[qr¸kTN:QT_HklØ6K^k

�O
! Q � � � ! Ó � Õ � � 3�! Ó � Õ � � � Ó±z�� Õ

X�WCO � � ð�t ß f�K^OTK � � _Hk¯N:V�r�klrcSUSUKºQROT_p]¯_HSUL�e�[HkRK�OTK^kRLvWEV�kRKCtÓ±z:ð Õ S�N:_pV�Q8N:_pVck¸QTfcK�]MWCV�klQRO8N:_pV�Q�_HV·Ó±z�� Õ X�W:O#NC[H[ � �àðjÜ
u+fje�kMtvQTfcKÑNCi�NCL�QT_Ho¨KAØ�[qQTK^O¦S�NC_HV�Q8NC_HVck�QTf�KAS�NCbCV�_qQTe6i�KAOTK^Þ
kRLvWCV�kRK�]8f6NPO8NC]^QTKºOT_pklQT_H]Mk&i�K^Ø6VcK`iÂÛjr / � Ó�� Õ / � ��� Ó�� Õ t
ß fcK^OTK � Ó�� Õ _pk�QTf�K�i�_HkR]^OTK^QTK^ÞÔQT_HSUKhÝcWEecOT_HK^O�QRO8NCV�klX�WCOTS'WCX
� � Ü

| k)_pV2LcOTK^o�_HWCe�k+]`N:kRKMkMt�QTf�K ö J¦Y�_pV�Ó±zCð Õ OTKMLcOTK^kRKMV�QTk�NAklQ8NPORQT_HV�b
LvWE_HV�Q¦X�W:OÑi�KMkR_HbEV@tZNCV�i�kRe�_qQ8N:Û�[HK�NCLcLcOTW`x�_pS�NPQT_HWEV�k§N:V6i�SUWjic_qØ�Þ
]`NPQT_pWCV�k>N:OTK+OTK`ë�ec_HOTKMiAQTW�WCÛcQ8N:_pVÑN ß W:OTá�_HVcb¦NCV�i�_HSUL�[HKMSUKMV�Q8N:Û�[HK
NEicNCL�QT_poEK�Ø6[qQTK^OT_HV�bUecL�i�NPQTKEÜ
u+f�KÙNC[HbCWCOT_qQTf�SUk\kRW¦WEÛ�Q8NC_HV�K`i�X©OTWESÂQTf�K^kRK¯i�KMkR_HbEVÑKºõ�WCORQTk\LcOTWCÞ
oj_picK+ecV�_pë�e�K)]MNCL6N:Û�_H[H_qQT_pK^k\QTf�N:Qaf�KºOTK^QTWCX�WCOTKÙf6N`o¨K+VcWCQaÛvKMK^VÑN`oEN:_H[HÞ
NCÛc[HKÑ_HV�QTf�KÑNEi�N:LcQT_Ho¨K�kR_pbCV6N:[>L�OTW�]MKMkRkR_HV�b�]MWCSUS�ecV�_qQsr�Ü | V�K^xjÞ
NCSULc[HK�i�O8N ß V�X�OTWCS�ä ì^�Cæn_H[H[pecklQRO8N:QTKMkUQTfc_pk�X;NC]ºQ`Ü d e�L�LvWCkRKhWCV�K
ß _HkRf�KMk¯QTW¸NCi�N:LcQnQTf�K§]MW�K$#U]^_pK^VjQTk�WCX)NUØ�[qQTK^O�kRec]ºf�QTf�N:Q�ÓÔN Õ _qQTk
S�NCbCV�_qQTe6i�K�OTKMkRLvWEVckRK¯S�NPQT]ºfcKMk\QTf�N:Q)WCXwN-Q8N:OTbEKºQ)Ø6[qQTK^O ß _qQTf2_HSÑÞ
L�ec[HkRKÑOTKMkRLvWEVckRK�� � t�NCV6i&Ó;Û Õ _qQTk§L�f�NCkRKÑOTKMkRLvWCV�kRKUS�N:QT]8f�K^k-QTf�KL�f�NCkRKÙOTKM[pN:QT_HWEVckRf�_HL2ÛvK^Q ß KMKMVÑQ ß W§klQ8N:QT_HklQT_H]`NC[H[qrjÞ¿klQ8NPQT_HWEV6NPORr�O8NCVcÞ
icWCSÚkR_HbEV6N:[Hk � Ó�� Õ NCV�i���Ó�� Õ ÜaJ-K^Ø�V�K

��� Ó�� Õ � � N 	 � Ó�� Õ Ó±zEy Õ
� � Ó�� Õ � � N 	 ��Ó�� Õ Ó±zCï Õ

u+f�K^Vwt2N½V�ecSUK^OT_H]`NC[H[qrjÞ±klQ8NCÛ�[HK&bCO8NCic_HKMV�QRÞ±Û6NCkRKMi�N:[pbCWCOT_qQTf�S X�WCO
kRWE[Hoj_HV�b�QTf�_HkÑQ8NCkRá�]`N:V¢ÛvK�i�K^OT_Ho¨K`i�X�OTWCSÉQTf�K¸bEKMVcK^OT_H]�e�L�icN:QTK
_HV�Ó±zCð Õ NCV6i2_HknbC_Ho¨KMV�Û�r

� � Ó��	��å Õ � � � Ó�� Õ � 
>ä ��� Ó�� � � Õ � � Ó�� � � � �;Õ� 8 Ó�� � � Õ
	 Ó�� � ��Õ æ Ó±zCî Õ

8 Ó�� Õ �
�O
! Q R � � Ó�� Õ ��Ó�� � �;Õ Ó��Eð Õ

	 Ó�� Õ �
�O
� Q R � � � � Ó�� Õ � Ó�� �
�¨Õ Ó���å Õ

ß f�KºOTK 
 ( ðjÜnÝ�ecORQTfcK^O�icK^Q8N:_p[Hk�NCÛvWEe�Q¯QTfc_Hk-NC[HbCWCOT_qQTf�S�t�N:k ß KM[H[
NCkÙ_qQTkÙ]MWESULc[HK^xjÞ¿oCNC[HecK`i2Kºx�QTK^V�kR_HWEV@t�]`N:V�ÛvK-X�WCe�V�i¸_HV�ä ì^�CæÔÜ
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(a)

True
Estimated

Ý�_HbcÜ\{ 8 ×)WESUL�N:OT_HkRWEV�W:X�QTf�K#ÓÔN Õ ecV ß O8N:L�LvK`i�L�f6N:kRKMk�NCV6i¹Ó;Û Õ
S�NCbCV�_qQTe6i�K�OTKMkRLvWEVckRKMk�X�W:O¯QTfcK�QROTe�K§N:V6i¸K^klQT_pS�NPQTK`i2Ø�[qQTK^OTkMÜ

9�¬ � ¬Ì�w�;�#�������M���v���
u�W�kRf�W ß QTf6NPQ�QTfcKhN:ÛvW:oEKhN:[pbCWCOT_qQTf�S ß WCOTájkUN:kUicK^kR_pbCV�K`i�t ß K
]MWEVckR_picK^O�N#kR_HS�ec[©NPQT_HWEV&K^xcNCSUL�[HK¸i�O8N ß V�X�OTWCS�ä ì^�CæÔÜ�ÖsV�QTfcKMkRK
kR_HS�e�[pNPQT_pWCV�kMt¦QTfcK�Ø6[qQTK^O��ÑÓ�� Õ _pk#N�X�WCecORQTfcÞ±W:O8icK^O�×)fcKMÛ�rckRfcKMo
u\r�LvK�å¯[HW ß L6NCkRk�Ø�[HQTKºO ß _qQTfhNAÛ6NCV�i ß _pi�QTf�W:XZð � å`z���NCV6i2ð � {:i�ÒWCX§L�NCkRkRÛ6N:V6i¢OT_HLcL�[HKEÜ*ã�K�[HK^Q���Ó�� Õ N:V6i��@Ó�� Õ ÛvK�â^K^OTWCÞ±SUK`N:V
e�Vc]MWCOROTKM[pNPQTK`i �-NCeckRkR_pNCVýkR_HbEV�NC[Hk ß _HQTf � � / ��Ó�� Õ / � � � å�NCV�i
��� / �wÓ�� Õ / � � � ð � ðjåEt�NCV6i�icK^Ø�V�K � Ó�� Õ � ��Ó�� ����Õ ���wÓ�� Õ tß f�K^OTK � � {CðjÜ&ã¹_HQTf�QTf�K^kRKh]8f�WE_H]MK^kMt)QTf�K2bEWENC[n_Hk�QTW�NCi�N:LcQ
��� � Ó�� Õ�� kRe�]8f¹QTf6NPQ¸QTfcK�Ø6[qQTK^O`ñ khklQTKMNEi�rjÞ±klQ8N:QTK#S�N:bEV�_qQTe�icK�OTK^ÞkRLvWEVckRKhS�N:QT]8f�K^kAQTfcK�×)fcKMÛ�rckRfcKMo�[HW ß L6N:kRkÑØ6[qQTK^O`t ß f�KºOTK`NCkU_qQTk
L�f�NCkRKUOTKMkRLvWEVckRK�_pkA[H_HV�K`NPO`Ü#u+f�K2NEicNCL�QT_poEKÑØ6[qQTK^O`ñ k�L�N:O8N:SUK^QTK^OTk
N:OTK � � êEîjt 
 � ð � ðEðjåEt\N:V6i � � ÓÔð Õ � ð�Ü¸Ý�_HbcÜZ{�ÓÔN Õ N:V6i�Ó;Û ÕkRf�W ß QTf�K¦S�NCbCV�_qQTe6i�K§NCV�ihL�f�NCkRK¦OTKMkRLvWEVckRKMk�W:XZQTf�K-Ø�[HQTKºO-NPX�QTK^O
NAkR_HVcbE[HK-kR_HS�ec[©NPQT_HWEV�OTe�V�WCX�êEðEðCðEð�_qQTK^O8NPQT_HWEV�kMÜ | k+]`NCV2ÛvKnkRKMKMVwt
� � Ó�� Õ _HkU[H_HV�K`NPO�WPo¨K^OUQTf�K¸L6N:kRkRÛ6NCV�i@t+NCV6i3/ � Ó�� Õ / � / ��� Õ /
WPo¨K^O§QTf�KÑK^VjQT_qOTKÑX©OTK`ë�e�KMVc]^r�O8N:V�bCKEÜ�ghWCV�QTK2×+N:OT[HW#kR_pS�e�[pN:QT_HWCV�k
WCX-QTfcK�LcOTW�]^K`ice�OTK�o¨K^OT_qX�r�QTf6NPQUQTf�_HkU]MWCV�oEK^OTbEKMVc]MK�ÛvKMf�NPoj_HWCO�_Hk
Qsr�L�_H]`N:[wW:X�QTf�K-NC[HbEW:OT_HQTfcS®_pV¸QTf�_HkÙ]`NCkRKEÜ

9�¬:9�¬Ì�w�Z�����c�P�
d L�N:QT_HWCÞÔQTKMSULvW:O8NC[�Kºx�QTK^V�kR_HWEVck¯W:X)Ò d�d N:V6i�ÖR× | SUK^QTf�Wji�k¯f�NPoEK
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