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ÃÄÅÆÇÈÉÉÈ½ÊËÉËÌÍËÉÈ½ÊÈÌË½ÎÍÊÈ½Ï½ÐÑÒÌ½ËÒ½ÌÈÓÑÒÔÈÉÉÈÎÈÓÕ½ÖÈ½ÉË½ÆÑÓÔÈÓ×ÑÓ½ÆÑÉÉÈÆ×ÔÈØ
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Û¤ºÜÝ¶¥¦ ¢¹Þ »̧ ¡¶¦½ßÎàÉÑáÅâÈã½ÖÈ½äÒÌÈËÒå½ÊÑÒ×ÈÓ½ËÖÎÍÓÍÊÕÌË×æ½ÈÕ½ÕÈÆÇÓÍçÒÈ½À½èÑÉ½äÉËÓÆ½
é¶¥¤¦¥ ¢½ÇÑÌËÍÌÈ½êÈëÍäÉÈå½ÂÁ½ÇÈÒÌÈÊ½ÊÒÌ½¿½ÊÈÎËÍÓÈÊ
ì¹¥ ££ ¢½ÂÂíå½ÌÒÈ½îÑÊæÑÌÖå½ï¿ð½¾ñò½óÕË×ÑÓ½ÖÈ½ÎÅÕÌÑ½Ï½àÌÑëÍÎÍÕÅØ½ôËÆÍÉÈ½ÖõËÆÆöÊ½ÈÓ½ÕÌËÓÊàÑÌÕ½ÈÓ½ÆÑÎÎÒÓ
èÈ½àÌÑÆÈÊÊÒÊ½ÔÍÊÈ½Ï½àÑÒÌÔÑÍÌ½¾½àÑÊÕÈ½â÷ò¿÷Âã½àÑÒÌ½ÒÓÈ½ÖÒÌÅÈ½ÍÓÖÅÕÈÌÎÍÓÅÈØ½

x

øùúûü¢ùýýûü

ÃË½þÍÌÈÆ×ÑÓ½ÖÈÊ½àÑÒÌÊÒÍÕÈÊ½àÅÓËÉÈÊ½ÈÕ½ÆÌÍÎÍÓÈÉÉÈÊ½Ë½àÑÒÌ½ÎÍÊÊÍÑÓ½ÖõËÊÊÒÌÈÌ½Ï½ÉË½àÑàÒÉË×ÑÓ½ÖÈ½ÉõËÿÿÉÑÎÅÌË×ÑÓ½ÖÈ½�ÑÓÕÌÅËÉ½ÉÈÊ½ÊÈÌÔÍÆÈÊ
ÖõÒÓÈ½ÆÑÒÌ½ÎÒÓÍÆÍàËÉÈ½ËÆÆÈÊÊÍäÉÈå½ÎÑÖÈÌÓÈ½ÈÕ½È�ÆËÆÈ½½ÈÕ½Ë½àÑÒÌ½ÑäÐÈÆ×æ½ÖõÑ�ÌÍÌ½àÑÒÌ½ÉõÈÓÊÈÎäÉÈ½ÖÈÊ½ÐÒÊ×�ËäÉÈÊ½ÖÈ½Éõ�ÉÈ½ÖÈ½�ÑÓÕÌÅËÉ½ÒÓÈ
ÐÒÊ×ÆÈ½ÖÈ½àÌÑëÍÎÍÕÅØ½

x
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�ÑÒÊ½ÊÑÒÕÈÓÈ�½ÔÑÕÌÈ½ÿÈÊ×ÑÓÓËÍÌÈ½ÈÕ½ÉÈÊ½àÌÑÆÒÌÈÒÌÊ½ÖËÓÊ½ÉõË�ÈÍÓÕÈ½ÖÈ½ÉÈÒÌÊ½ÑäÐÈÆ×æÊ½ÈÓ½ËÊÊÒÎËÓÕ½ÖÍÔÈÌÊÈÊ½Õ	ÆÇÈÊ½ÖÈ½ÊÈÆÌÅÕËÌÍËÕ½ÈÕ½ÈÓ
ËààÑÌÕËÓÕ½ÒÓ½ÊÑÒ×ÈÓ½ËÖÎÍÓÍÊÕÌË×æ½Ï½ÔÑÕÌÈ½ÅçÒÍàÈ½ÖÈ½ÕÌËÔËÍÉØ

x


ÉÒÊ½ÊàÅÆÍ�çÒÈÎÈÓÕå½ÔÑÒÊ½�

ÿÅÌÈ�½ÒÓ½ÿÌËÓÖ½ÓÑÎäÌÈ½ÖÈ½ÖÅÕËÍÉÊ½ËÖÎÍÓÍÊÕÌË×æÊå½ÆÑÎÎÈ½ÉË½ÕÈÓÒÈ½ÖÈ½ÉõËÿÈÓÖËå½ÉË½àÌÅàËÌË×ÑÓ½ÖÈ½ÉÈ�ÌÈÊ½ÖÈ½ÓËÕÒÌÈ½ÆÑÒÌËÓÕÈå½ÉË
ÌÅÖËÆ×ÑÓ½ÖÈ½ÌËààÑÌÕÊ½ÈÕ½ÖõËÆÕÈÊ½ÖÈ½àÌÑÆÅÖÒÌÈ½ÖõÑÌÖÌÈ½ÆÑÒÌËÓÕå½ÈÕÆØ�

È�ÈÆÕÒÈ�½ÖÈÊ½Õ	ÆÇÈÊ½ÖÈ½ÊÈÆÌÅÕËÌÍËÕ½ÈÕ½ÖõÅÆÌÍÕÒÌÈÊ½ÌÈÉË×ÔÈÊ½ËÒ½ÖÑÎËÍÓÈ½ÐÒÌÍÖÍçÒÈå½ÆÑÎÎÈ½ÉÈ½ÆÉËÊÊÈÎÈÓÕ½ÈÕ½ÉË½ÎÍÊÈ½Ï½ÐÑÒÌ½ÖÈ
ÎÑÖÍ�ÆË×ÑÓÊ½ÖÈ½ÉÑÍÊå½ÖÈ½àÌÑÐÈÕÊ½ÖÈ½ÉÑÍÊå½ÖõËÆÕÈÊ½ÖÈ½àÌÑÆÅÖÒÌÈå½ÖÈ½�ÆÇÈÊå½ÖõÍÓÖÈëå½ÈÕÆØ�

ÆÇÈÌÆÇÈ�½ÖÈÊ½ÍÓæÑÌÎË×ÑÓÊ½ÈÓ½ÆÑÓÊÒÉÕËÓÕ½ÉÈÊ½ËÌÆÇÍÔÈÊ½ÖÈ½ÉË½èÑÒÌå½ÈÓ½ÆÑÎÎÒÓÍçÒËÓÕ½ËÔÈÆ½ÒÓ½Ñ�ÆÍÈÌ½ÖÈ½ÐÒÊ×ÆÈ½ÑÒ½ËÒÕÌÈÎÈÓÕ�

ÌÈÆÈÔÈ�½ÈÕ½ÕÌËÍÕÈ�å½ÉÑÌÊ½ÖÈ½àÌÑÆöÊ½ÈÕ½ÖÈ½ÆÑÎàËÌÒ×ÑÓÊå½ÕÑÒÕÈÊ½ÉÈÊ½ÖÈÎËÓÖÈÊ½ÖÈ½ÌÈÎÍÊÈÊå½ÉÈÊ½ÖÍ�ÅÌÈÓÕÈÊ½ÌÈçÒÕÈÊå½ÉÈÊ½ÖÈÎËÓÖÈÊ
ÖõÍÓæÑÌÎË×ÑÓÊ½ÊÒààÉÅÎÈÓÕËÍÌÈÊ½ÈÕ½ÖÈ½ÖÍÔÒÉÿË×ÑÓ½ÖÈ½àÌÈÒÔÈÊ�

àÌÈÓÈ�½ÖÈÊ½ÓÑÕÈÊ½ÉÑÌÊ½ÖÈ½ÌÅÒÓÍÑÓÊå½àÌÅàËÌÈ�½ÖÈÊ½ÆÑÎàÕÈÊ½ÌÈÓÖÒÊå½ÌÅÔÍÊÈ�½ÈÕ½ÆÑÌÌÍÿÈ�½ÖÈÊ½ÕÈëÕÈÊ½ÐÒÌÍÖÍçÒÈÊØ

½
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þÍàÉ�ÎÈ½ÖõÅÕÒÖÈÊ½àÌÑæÈÊÊÍÑÓÓÈÉÉÈÊ½ÈÓ½ÊÈÆÌÅÕËÌÍËÕå½ÆÑÎàÉÅÕÅ½ÖõÒÓÈ½Ë�ÈÊÕË×ÑÓ½ÖÈ½ÊàÅÆÍËÉÍÊË×ÑÓ½àÌÑæÈÊÊÍÑÓÓÈÉÉÈ½ÈÓ½ÊÈÆÌÅÕËÌÍËÕ
ÐÒÌÍÖÍçÒÈ
¿½ËÓÓÅÈÊ½ÖõÈëàÅÌÍÈÓÆÈ½ÈÓ½ÉÍÈÓ½ËÔÈÆ½ÉÈÊ½ÌÈÊàÑÓÊËäÍÉÍÕÅÊ½ÖÒ½àÑÊÕÈ

èÈÊ½ÈëÍÿÈÓÆÈÊ½àÑÒÌÌËÍÈÓÕ½ÕÌÈ½ËÖËàÕÅÈÊ½ËÒ½äÈÊÑÍÓØ
½

øù�¢ì�ìøúìµü�

þÈÊ½ÖÅ�Ê½ÖõÈÓÔÈÌÿÒÌÈ
�ÓÈ½ÆËÌÌÍöÌÈ½ËÒ½ÊÈÌÔÍÆÈ½ÖÈ½ÉË½àÑàÒÉË×ÑÓ½ÎÑÓÕÌÅËÉËÍÊÈ
�ÓÈ½ÌÅÎÒÓÅÌË×ÑÓ½ÈÕ½ÖÈÊ½ËÔËÓÕËÿÈÊ½ÆÑÓÆÒÌÌÈÓ×ÈÉÊ
ÃË½ÆÑÓÆÍÉÍË×ÑÓ½ÕÌËÔËÍÉÀÔÍÈ½àÈÌÊÑÓÓÈÉÉÈ
ÃË½àÑÊÊÍäÍÉÍÕÅ½ÖÈ½æËÍÌÈ½àÌÑÿÌÈÊÊÈÌ½ÔÑÕÌÈ½ÆËÌÌÍöÌÈ

óÑáÈ�½�öÌÈ½ÑÒ½�ÈÌ½ÖÈ½ÕÌËÔËÍÉÉÈÌ½àÑÒÌ½ÉÈ½àÌÈÎÍÈÌ½ÈÎàÉÑáÈÒÌ½ÈÓ½ÍÎàÑÌÕËÓÆÈ½ÖÈ½ÉË½ÌÅÿÍÑÓ½ÎÅÕÌÑàÑÉÍÕËÍÓÈ½ÈÕ½ÉË½àÉÒÊ½ÍÎàÑÌÕËÓÕÈ½ÎÅÕÌÑàÑÉÈ
æÌËÓÆÑàÇÑÓÈ½ÈÓ½ñÎÅÌÍçÒÈ½ÖÒ½�ÑÌÖØ½ÃË½�ÍÉÉÈ½ÖÈ½�ÑÓÕÌÅËÉå½ÆõÈÊÕ½àÉÒÊ½ÖÈ½¿ò½ÁÁÁ½ÕËÉÈÓÕÊ½çÒÍ½ÆÑÓÕÌÍäÒÈÓÕ½ÆÇËçÒÈ½ÐÑÒÌ½Ï½ÉõÈÊÊÑÌ½ÖÈ½ÉË½�ÍÉÉÈ½ÈÕ½Ï
æËÍÌÈ½ÉË½ÖÍ�ÅÌÈÓÆÈ½àÑÒÌ½ÉË½àÑàÒÉË×ÑÓ½ÈÕ½ÉÈ½äÍÈÓ½àÒäÉÍÆØ
½

½�ù�ú��ü�¢�ì�øúüøìøú�
�
èÑÓÊÍÖÅÌËÓÕ½ÉË½ÖÍÔÈÌÊÍÕÅ½ÆÑÎÎÈ½ÒÓÈ½ÔÅÌÍÕËäÉÈ½ÌÍÆÇÈÊÊÈå½ÉË½�ÍÉÉÈ½ÖÈ½�ÑÓÕÌÅËÉ½ÍÓÔÍÕÈ½ÉÈÊ½æÈÎÎÈÊå½ÉÈÊ½ñÒÕÑÆÇÕÑÓÈÊå½ÉÈÊ½ÎÍÓÑÌÍÕÅÊ½ÔÍÊÍäÉÈÊå½ÉÈÊ
ÎÍÓÑÌÍÕÅÊ½ÈÕÇÓÍçÒÈÊ½ÈÕ½ÉÈÊ½àÈÌÊÑÓÓÈÊ½ÇËÓÖÍÆËàÅÈÊ½Ï½ÊÑÒÎÈ�ÌÈ½ÉÈÒÌ½ÆËÓÖÍÖËÕÒÌÈØ½� ¥�¦¢¹ ¢�¶·£¢¦¹ ¼�� ¥¢¡¶¥£¢¹ ¢¡¤¢̧¶£º·¡¤�¶¼�
�

ÑÒÌ½ÈÓ½ÊËÔÑÍÌ½àÉÒÊ½ÊÒÌ½ÓÑÊ½àÌÑÆÈÊÊÒÊ½ÖÈ½ÌÈÆÌÒÕÈÎÈÓÕå½ÔÍÊÍÕÈ�½Ç�àÊ���ÎÑÓÕÌÈËÉØÆË�ÆËÌÌÍÈÌÈÊØ½
ÑÒÌ½ÕÑÒÕÈ½ËÒÕÌÈ½çÒÈÊ×ÑÓå½ÅÆÌÍÔÈ�
Ï½ÖÑÕË×ÑÓ�ÎÑÓÕÌÈËÉØÆË½ÈÓ½ÍÓÖÍçÒËÓÕ½ÉÈ½ÓÒÎÅÌÑ½ÖÈ½ÉÄÑ�ÌÈ½ÖõÈÎàÉÑÍ½ÈÓ½ÑäÐÈÕØ
�
ñÊÊÒÌÈ�ÀÔÑÒÊ½ÖÈ¢ÐÑÍÓÖÌÈ½ÕÑÒÊ½ÉÈÊ½ÖÑÆÒÎÈÓÕÊ½Ë�ÈÊÕËÓÕ½çÒÈ½ÔÑÒÊ½ÌÈÓÆÑÓÕÌÈ�½ÉÈÊ½ÈëÍÿÈÓÆÈÊ½ÈÕ½ÊÒÍÔÈ�½ÉõÅÔÑÉÒ×ÑÓ½ÖÈ½ÔÑÕÌÈ½ÆËÓÖÍÖËÕÒÌÈ½ÖËÓÊ
ÔÑÕÌÈ½ÖÑÊÊÍÈÌ½ÖÈ½àÑÊÕÒÉË×ÑÓ½ÈÓ½ÉÍÿÓÈØ½�ÑÒÊ½ÆÑÎÎÒÓÍçÒÈÌÑÓÊ½ÒÓÍçÒÈÎÈÓÕ½ËÔÈÆ½ÉÈÊ½àÈÌÊÑÓÓÈÊ½ÖÑÓÕ½ÉË½ÆËÓÖÍÖËÕÒÌÈ½ÈÊÕ½ÌÈÕÈÓÒÈØ�
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KLMNOPPQMRQMSTUVWXLPMYWTYTZQM[UMQU\OWTUUQ]QUVMRQMVWL\LOPMT̂MPQMWQZYQ_V̀MPLMRO\QWZOVX̀MPaXb[OVXMQVMPaOU_P[ZOTUMZTUVMRQZM\LPQ[WZMYWQ]OcWQZdM
J
e\Q_MZTUMYWTfWL]]QMRgL__cZMhMPgXfLPOVXMQUMQ]YPTOMQVMZQZMYWTfWL]]QZMRaOUVXfWLiTUMQUMQ]YPTÒMPLMNOPPQMYWQURMRQZM]TjQUZM_TU_WQVZMYT[W
L[f]QUVQWMPLMRO\QWZOVXML[MZQOUMRQMZQZMXb[OYQZMRQMVWL\LOPdM
J
kU_P[ZO\Q̀MPLMNOPPQMZgQlTW_QMRQMWXR[OWQMPQZMTmZVL_PQZMRLUZMPQZM]OPOQ[nMRQMVWL\LOPMWQU_TUVWXZMYLWMPQZMYQWZTUUQZMQUMZOV[LiTUMRQMoLURO_LYMQV
]QVMQUMYPL_QMRQZM]QZ[WQZMpL_OPOVLUVMPaL__QZZOmOPOVXdMqM_QVMXfLWR̀MRQZMLRLYVLiTUZMPTWZMR[MYWT_QZZ[ZMRaX\LP[LiTUMRQZM_T]YXVQU_QZMYQ[\QUV
rVWQMTlQWVQZMZ[WMRQ]LURQdM
J
SQW_OMRQM_TUVWOm[QWMhMRO\QWZOsQWMQVMQUWO_oOWMPLMpTU_iTUMY[mPOb[QM]TUVWXLPLOZQt
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