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GIH!JLK.MONPM�M�QLRLS�NUT�T�K.VBT�W�T�JLK
X KZY�[2\�T�S�KZ]^T!W2_�`<KZT�KZW7\�W2aUW7b @NU]<Y�[2\�T�NP[.ac_dQ^afeLafaUS�KZ]^T�W2_
T�JLK\�K.g7Q^NU\�KZS�KZ]^ThM�_dW7\�T�JLKV^KZb7\�KZKW2_`"[7M�T�KZ\!W2_�i^j�NUKZ]�jhK

X KZb7\�KZK�G�k�[2\hV^K.Vmli7QLS�S�KZ\i7KZS�K.M�T�KZ\.nco.p7p7q



H!JLK�S�KZS�R�KZ\hM�W2_
T�JLK�r�W7S�S�NUT�T�KZK[2YLYL\�W2s7KT�JLK�T�JLK.MONPM�W2_!`"[2T�T�JLKZk `)tmr![2\�T�KZ\�V^Kh_dKZ]�V^K.V<W7]
u Q^a @<v nco.p7p7qLt

u [2S�K.M ? t�w�aPM�]LKZ\x \�W2_dK.M�M�W7\ X NU\�K.jhT�NU]LbBH!JLK.MONPM

u W7]<w�tLG�J^aPg7Q^NPM�Tr�W7S�S�NUT�T�KZK`<KZS�R�KZ\

y KZ]L\ @Bz QLKhaUR�KZ\�br�W7S�S�NUT�T�KZK`<KZS�R�KZ\
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H!J^NPMBT�JLK.MONPM=NPM<V^K.V7NPjZ[2T�K.V�T�W'S @ Y�[2\�KZ]^ThMZn�k�JLW']LW7TBW7]^a @ W7Y�KZ]LK.V�S @ K @ K.M=T�W'T�JLK"k!W7\�aPV+W2_
K.V^Q�jZ[2T�NUW7]�[.a
[2]�VBjZ[2\�KZKZ\!W7YLY�W7\�T�QL]^NUT�NUK.MZn�RLQLT�[.aPM�W�YL\�W2s7NPV^K.VBS�K�k!NUT�JBT�JLK�_d\�KZK.V^W7S�T�W�j�JLW^W^M�K�S @
Y�[2T�J=NU]BafNf_dK7t!` @ aUW2s7K[.aUk�[ @ MZt
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� [2S�b7\h[2T�Kh_dQ^a�T�W�S @ [7V^s7NPM�W7\.n X \.t�w�aPM�]LKZ\.n�_dW7\�J^NPM�M�QLYLY�W7\�T�[2]�V<b7Q^NPVL[2]�jhK7nmk!NUT�JLW7QLT�k�J^NPj�J%T�J^NPM
k!W7\���k!W7Q^aPV=]LW7T�J�[.s7K�R�KZKZ]"[7jZjhW7S�Y^afNPM�JLK.Vmt � [2S�_dQL\�T�JLKZ\�b7\h[2T�Kh_dQ^acT�W�S @ jhW7S�S�NUT�T�KZK�S�KZS�R�KZ\hMZn
X \.t u W7] G�J^aPg7Q^NPM�T"[2]�V X \.t y KZ]L\ @�z QLKhaUR�KZ\�b�n�_dW7\BT�JLKhNU\=NU]�MONUb7J^T<W7] MONUb7]^NfemjZ[2]�jhK'T�K.M�T�NU]Lb+[2]�V
jhW7]^s7K.jhT�NUs7K\h[.NU]^_O[.afa
YL\�K.V7NPjhT�W7\hMZt X \.t��c[^i7KZQL\�k�[7M�[�s2[.aUQ�[2R^aUK�\�K.M�W7QL\hjhK�W7]"jhW7]^s7K.jhT�NUs7K�_dW7\hj�NU]Lb�NU]
T�JLK�T�\�W7Y^NPjZM�[7M�k!Khafa�[7M�W2�cKZ\�NU]Lb�NU]LYLQLT�W7]<M�Th[2T�NPM�T�NPjZ[.acS=[2T�T�KZ\hMZt
� k!W7Q^aPVB[.aPM�W�afNU�7K�T�W=[7j��^]LW2k!aUK.V^b7K�T�JLK[7M�MONUTh[2]�jhK�W2_ X \.t^��KZs7NU]%��aUW^K.M�KhacNU]<\�KZT�\�NUKZs7NU]Lb�JLW7QL\�a @

\h[.NU]^_O[.afa
VL[2Th[�_d\�W7S���r X r�t u W^K @ r�W7S�K.[2Q^�B[2]�V=�+Nfafa�i7Y�[2]Lb2aUKZ\.n�R�W7T�J�_d\�W7S���r�G���n�[7M�MONPM�T�K.V�NU]
aUWLjZ[2T�NU]LbBM�QL\�_O[7jhK[2]�VBQLYLY�KZ\�[.NU\�VL[2Th[Lt

NUs



� �0����|~��� �

���P Z¡�¢�£�¤�¥�¦�§U¨L  ©��P�
���P Z¡�¢�£�ª��U«c¬c.¨L  ©��P�P�
®B¦� Z¡..¥�¯2¡ �U°
±�².³ ¡..¢c´
¬c¯2¡.�U¢ ³ ±
µ·¶ ¥L¡Z¥ ¸
¹ tUo y W7QL\�a @ ��[.NU]^_O[.afa X [2Th[%ºº�º�ºº�º�ºº�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º q

¹ tUo7tUo»��[.NU]^_O[.afa!r
afNUS=[2T�W2aUW7b @ º�º�ºº�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º ¼
¹ tUo7t ¹ ��[.NU]^_O[.afa z \�K.g7QLKZ]�j @ ºº�º�ºº�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º ¼

¹ t ¹ i7QL\�_O[7jhK[2]�V<½�YLY�KZ\�G�NU\ X [2Th[Bº�º�ºº�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º ¾
¿ ®5ªc¥�¯2¡Z¢mB® ³ ¥�§UÀ� .�P �Á�¢c´c¨L§ ±^Â
ÃÅÄ .¢c¯2¨L´
¬c.¨L  ±^ÆÇ tUoÈr�W7\�\�KhaP[2T�NUW7]<`"[2T�\�Nf�~º�ºº�º�ºº�º�ºº�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º o v
Ç t ¹ ½�YLY�KZ\ ? W7QL]�VBW7]BT�JLK��QLS�R�KZ\�W2_ z [7jhT�W7\hM�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º o.p
Ç t ÉËÊ�\�T�JLW7b7W7]�[.a��!W7Th[2T�NUW7]�ºº�º�ºº�º�ºº�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º ¹7¹

¸·Ì�¨^«m�U¢ ³ ¥�§P�UÍ7¥L¡2�U¢ ³ µ^ÃqLtUoÈi7KhaUK.jhT�NU]LbBT�JLK��QLS�R�KZ\�W2_ z [7jhT�W7\hM:º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º ¹2ÇqLt ¹ X NUQL\�]�[.a�Î�[2\�NP[2R^NfafNUT @ º�ºº�º�ºº�º�ºº�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º ¹ p
Æ ®5Ì�¥�� ³ £O¥�§P§ Ä .¨L´��P¯2¡.�U¢ ³ Ï ¯7Ðm¨�Ñ"¨ ¿mµv tUoÈÊ�\hV7NU]�[2\ @ �mK.[7M�T�Ò�i^g7Q�[2\�K.VB�!KZb7\�K.M�MONUW7]"`<WLV^Kha�º�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º É7Év t ¹ X [2Th[�i7KZT�[2]�V<i7KhaUK.jhT�NUW7]"W2_
Î�[2\�NP[2R^aUK.M�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º É7Év t É ? Q^NfaPV7NU]Lb<[���NU]LK.[2\��!KZb7\�K.M�MONUW7]%`<WLV^Kha�º�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º É vv t Ç �!K.M�Q^aUThM�º�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º É7¾v t qËr�\�W^M�M�Î�[.afNPVL[2T�NUW7]Ëº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º Ç^¹
Ó Ï ¬�Ñ)Ñ"¥�.À)¥ ³ ´ Ô¢ ³ ¯7§d¬c .�U¢ ³ Ã�Ã
®BÕ�Õ�¨ ³ ´��P¯2¨L  Ã Ó
®È���P Z¡=¢�£�Ö"¬c22�P¯2¥ ³ ¨%ÖB¢c¬c2 �Ì�¨�Ñ"¢L©m¨L´ Ã Ó
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Ô·ª�.¨LÙ�¬m¨ ³ ¯2À)¢�£�Ì�¥�� ³ £O¥�§P§�Ú�©m¨ ³ ¡.  Æc±
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×��U¢�«m.¥�Õ
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o r�W7\�\�KhaP[2T�NUW7]�S=[2T�\�Nf��_dW7\<[.afaT�k!KZ]^T @ ÒdT�k!W)M�Th[2T�NUW7]�M=NU] x QLKZ\�T�W+��NPjhW�n u Q^a @ o.p^¼2ÉT�JL\�W7QLb7J u QL]LK=o.p7¾7¾Lt�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º o2¼
¹ x KZ\hjhKZ]^T=W2_JLW7QL\hM�T�J�[2TBM�Th[2T�NUW7]�M�\�K.jhW7\hV^K.V+]LW'\h[.NU]^_O[.afaOn�[2]�V'T�JLK"S�K.[2]+JLW7QL\�a @\h[.NU]^_O[.afacNU]BNU]�j�JLK.Máº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º o.¾
É X [2Th[[2\�K!_dW7\!Y�W7T�KZ]^T�NP[.afa @ \h[.NU] @ JLW7QL\hMZt x KZ\hjhKZ]^T�W2_�JLW7QL\hM�T�J�[2T!M�Th[2T�NUW7]�M�\�K.jhW7\hV^K.V]LW�\h[.NU]^_O[.afaOnm[2]�V=T�JLKS�K.[2]BJLW7QL\�a @ \h[.NU]^_O[.afacNU]BNU]�j�JLK.Mº�ºº�º�ºº�º�ºº�ºº�º�ºº�º o.p
Ç ��W7\�S=[.afNUâZK.V=jhW7S�S�W7]�_O[7jhT�W7\
aUW^[7V7NU]Lb^M
_d\�W7S�T�JLK�jhW7S�S�W7]�_O[7jhT�W7\![2]�[.a @ MONPM![._dT�KZ\�[s2[2\�NUS=[.�<W7\�T�JLW7b7W7]�[.ac\�W7Th[2T�NUW7]ct z [7jhT�W7\!aUW^[7V7NU]Lb^M�[2\�K�V7NUs7NPV^K.V"R @ T�JLK�M�QLS�W2_�T�JLK[2R�M�W2aUQLT�K�s2[.aUQLK�W2_maUW^[7V7NU]Lb^M�k!NUT�J^NU]BK.[7j�J�_O[7jhT�W7\.t�H!J^NPM�s2[.aUQLK�NPM�S�Q^aUT�NUY^afNUK.V<R @ o.ã7ãT�W�b2NUs7KT�JLK�]LW7\�S=[.afNUâZK.V=_O[7jhT�W7\!aUW^[7V7NU]Lb�t0º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º ¹ q
q H!JL\�K.M�JLW2aPVBaUW^[7V7NU]Lb^M�_dW7\�W7\�T�JLW7b7W7]�[.afa @ \�W7Th[2T�K.Vmn�]LW7\�S=[.afNUâZK.V%MONf�<_O[7jhT�W7\�[2]�[.a @ MONPMZt? W2aPV7_O[7jhK!s2[.aUQLK.M�[2\�K!YL\�NUS=[2\ @ aUW^[7V7NU]Lb^M�k!NUT�J�S=[2b7]^NUT�Q�V^K.M
W2_c¼^t q7ã�W7\�b7\�K.[2T�KZ\.t�H!JLK\�K.M�T!W2_
T�JLKs2[.aUQLK.M�[2\�K�aUW^[7V7NU]Lb^M�k!NUT�JBS=[2b7]^NUT�Q�V^K.M�R�KZT�k!KZKZ]"qLt ã7ã[2]�V"¼^t Ç pLt�ºº�º ¹ v
v H!JL\�K.M�JLW2aPV�aUW^[7V7NU]Lb^M!_dW7\!W7\�T�JLW7b7W7]�[.afa @ \�W7Th[2T�K.Vmn7]LW7\�S=[.afNUâZK.VBT�k!W_O[7jhT�W7\�[2]�[.a @ MONPMZt? W2aPV7_O[7jhK!s2[.aUQLK.M�[2\�K!YL\�NUS=[2\ @ aUW^[7V7NU]Lb^M�k!NUT�J�S=[2b7]^NUT�Q�V^K.M
W2_c¼^t q7ã�W7\�b7\�K.[2T�KZ\.t�H!JLK\�K.M�T!W2_
T�JLKs2[.aUQLK.M�[2\�K�aUW^[7V7NU]Lb^M�k!NUT�JBS=[2b7]^NUT�Q�V^K.M�R�KZT�k!KZKZ]"qLt ã7ã[2]�V"¼^t Ç pLt�ºº�º É7ã
¼ r�W7\�\�KhaP[2T�NUW7]=jhW^KhäBj�NUKZ]^ThM�W2_�[2]�W7QLT�W2_cM�[2S�Y^aUKÊ���i�\�KZb7\�K.M�MONUW7]=S�WLV^Khamk!NUT�J=å<æ�oYL\�K.V7NPjhT�W7\�s2[2\�NP[2R^aUK7t"H!JLK=YL\�K.V7NPjhTh[2]�V%NPMT�JLK=T�k!KhaUs7K�JLW7QL\�K.[7M�T�KZ\�])M�QLY�KZ\�Òd\�KZb2NUW7]\h[.NU]^_O[.afa�T�W7Th[.acKZ]�V7NU]LbB[2T�¾�Yct S<tº�ºº�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º É^¼
¾ r�W7S�Y�W7]LKZ]^ThM!W2_�W7YLT�NUS=[.a�YL\�K.V7NPjhT�W7\�s2[2\�NP[2R^aUKs7K.jhT�W7\ °cç7è^é º�ºº�º�ºº�ºº�º�ºº�º É7¾
p Ê���i=\�KZb7\�K.M�MONUW7]BS�WLV^Kha�\�K.M�Q^aUThMZt�G�afa�KZ\�\�W7\hM�[2\�K�NU]BNU]�j�JLK.MZt º�ºº�º�ºº�ºº�º�ºº�º Ç^¹
o.ã y QL\�\�NPjZ[2]LK.MZn
T�\�W7Y^NPjZ[.a�M�T�W7\�S=MZn�[2]�V%]�[2S�K.V%T�\�W7Y^NPjZ[.a�V^KZYL\�K.M�MONUW7]�M�\�KZS�W2s7K.V<_d\�W7ST�JLKVL[2Th[�M�KZT.tLº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º Ç ¾
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o HcW7Y�W7b7\h[2YLJ @ W2_ x QLKZ\�T�W���NPjhW�t�w
]�j�aUW^M�K.V�k�J^NUT�K!\�KZb2NUW7]�NPM�KhaUKZs2[2T�NUW7]�R�KZT�k!KZKZ]<o7n ã7ã7ã_dKZKZT�[2]�V ¹ n p7p7p�_dKZKZT.t�w
]�j�aUW^M�K.V<M�J�[7V^K.VB\�KZb2NUW7]=NPM�KhaUKZs2[2T�NUW7]%[2R�W2s7K�ÉLn ã7ã7ã�_dKZKZT.t!º�º ¹
¹ i7Th[2T�NUW7]�M�NU] x QLKZ\�T�W=��NPjhW=T�J�[2T!\�K.jhW7\hV=\h[.NU]^_O[.afa
W7]<[2]BJLW7QL\�a @ R�[7MONPMZt+º�ºº�º�ºº�º v
É i^jh\�KZK�Y^aUW7T�M�JLW2k!NU]LbT�JLK!aUK.[7V7NU]Lb=MONf�LT�KZKZ]=KhNUb7KZ]^s2[.aUQLK.M!W2_mT�JLK�S=[2T�\�Nf� Ì�î)ï t
H!JLKVL[7M�JLK.V=afNU]LK�\�KZYL\�K.M�KZ]^ThM!T�JLK�p7q^ð�MONUb7]^NfemjZ[2]�jhKafNU]LK_d\�W7S�[�`<W7]^T�K�r![2\�aUW=MONUS�Q^aP[2ÒT�NUW7]BW2_
k�J^NUT�K]LW2NPM�K7t�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º ¹ o
Ç r�W7S�Y�W^MONUT�K�W2_�T�JLK�Y�[.NU\�k!NPM�KBY^aUW7ThMW2_�QL]L\�W7Th[2T�K.V<_O[7jhT�W7\�aUW^[7V7NU]Lb^M_d\�W7S5[=_O[7jhT�W7\[2]�[.a @ MONPM�S�WLV^Kha�k!NUT�J<ñ�æ v _O[7jhT�W7\hMZtBºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º ¹7¹
q r�W7S�Y�W^MONUT�K�W2_mT�JLK�Y�[.NU\�k!NPM�K�Y^aUW7ThM
W2_c\�W7Th[2T�K.V�_O[7jhT�W7\�aUW^[7V7NU]Lb^M
_d\�W7S�[�_O[7jhT�W7\�[2]�[.aUÒ

@ MONPM!S�WLV^Kha�k!NUT�J"ñ�æ v _O[7jhT�W7\hMZt�ºº�ºº�º�ºº�º�ºº�º�ºº�º�ºº�º�ºº�ºº�º�ºº�º ¹ É
v ò KZW7b7\h[2YLJ^NPj�\�KZb2NUW7]�[.afNUâ.[2T�NUW7])W2_ x QLKZ\�T�W<��NPjhW"R�[7M�K.V"W7])[�_O[7jhT�W7\[2]�[.a @ MONPM�óOk!NUT�J[2]BW7\�T�JLW7b7W7]�[.am\�W7Th[2T�NUW7]BW2_�T�JLK�aUW^[7V7NU]Lb^Mhô�W2_�M�QLS�S�KZ\�T�NUS�K�jhW7]^s7K.jhT�NUs7K�\h[.NU]^_O[.afaOt<º ¹ ¾
¼ H!JLK�]^QLS�R�KZ\W2_!\h[.NU]^_O[.afa!KZs7KZ]^ThMZn u Q^a @ o.p^¼2É�T�JL\�W7QLb7J u QL]LK<o.p7¾7¾Ln�NPMY^aUW7T�T�K.V<_dW7\K.[7j�J)JLW7QL\W2_�T�JLK=VL[ @ t y W7QL\hM ¹2Ç T�JL\�W7QLb7J)É7ãB\�KZYL\�K.M�KZ]^T<õhk�\h[2Y�[2\�W7QL]�VLöBT�NUS�K.MjhW7\�\�K.M�Y�W7]�V7NU]Lb=T�W�S�NPV^]^NUb7J^T�T�JL\�W7QLb7J v [Lt S<t�G�\h[.NU]^_O[.afa
KZs7KZ]^T!NPM�V^Khe�]LK.V<[7M�[2] @[2S�W7QL]^T�b7\�K.[2T�KZ\�T�J�[2]�[�T�\h[7jhK!T�J�[2T�k�[7Mc\�K.jhW7\hV^K.V�[2T
[2] @ M�Th[2T�NUW7]k!NUT�J^NU]B[�\�KZb2NUW7]ct��[.NU]^_O[.afa�[7M�M�WLj�NP[2T�K.V=k!NUT�J<T�\�W7Y^NPjZ[.a
j @ j�aUW7]LK.M!NPM�Kh��j�aUQ�V^K.VmtFº�ºº�º�ºº�ºº�º�ºº�º ÉLo
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ò KZW7b7\h[2YLJ^NPj�\�KZb2NUW7]�M�W2_cjhW2s2[2\�NP[2R^NfafNUT @ NU]�JLW7QL\�a @ YL\�K.j�NUY^NUTh[2T�NUW7]=W2s7KZ\�T�JLK�NPMOaP[2]�V�W2_ x QLKZ\�T�W���NPjhW�[2\�K
Kh�LY�W^M�K.VQ�MONU]Lb�_O[7jhT�W7\�[2]�[.a @ MONPMZt � TcNPM�[2\�b7QLK.V�T�J�[2T�T�JLK!VL[2Th[�[2\�K!jhW7]�MONPM�T�KZ]^T�k!NUT�J�[�jhW7S�S�W7]�_O[7jhT�W7\
S�WLV^Khamk�JLKZ]=[2]�W7\�T�JLW7b7W7]�[.aL\�W7Th[2T�NUW7]NPM�[2YLY^afNUK.V=T�W�T�JLK!_O[7jhT�W7\�aUW^[7V7NU]LbS=[2T�\�Nf�ct��%K�M�QLb7b7K.M�T
T�J�[2T
x QLKZ\�T�W"��NPjhW%jZ[2])R�KBV7NUs7NPV^K.V%NU]^T�W"MONf�)\�KZb2NUW7]�Mk!NUT�J%K.[7j�J)\�KZb2NUW7]%J�[.s7NU]Lb%[<MONUS�NfaP[2\�jhW2s2[2\�NP[2]�jhK
M�T�\�Q�jhT�QL\�K�W2_�M�QLS�S�KZ\�M�K.[7M�W7]%jhW7]^s7K.jhT�NUs7K�\h[.NU]^_O[.afaOt=H!JLK.M�K=MONf�%\�KZb2NUW7]�MjZ[2]%R�K�_dQL\�T�JLKZ\b7\�W7QLY�K.V
NU]^T�W�[!k!K.M�T�KZ\�][2\�K.[�[2]�V[2]�K.[7M�T�KZ\�]�[2\�K.[!R�[7M�K.V�W7]jhW7]^T�\h[7M�T�NU]Lb�V7NUQL\�]�[.aL\h[.NU]^_O[.afa�MONUb7]�[2T�QL\�K.MZt�H!J^NPM
M�T�Q�V @ NPM�R�KhafNUKZs7K.V�T�W�R�K!W7]LK!W2_mT�JLK�e�\hM�T
[2T�T�KZS�YLT�NU]Lb�b7KZW7b7\h[2YLJ^NPj�\�KZb2NUW7]�[.afNUâ.[2T�NUW7]�W2_�YL\�K.j�NUY^NUTh[2T�NUW7]
W7]<[�jhW7]^s7K.jhT�NUs7KM�jZ[.aUK7t
�%K�[2T�T�KZS�YLT
T�W�jhW7]�M�T�\�Q�jhT�[�W7\hV7NU]�[2\ @ aUK.[7M�T�ÒOM�g7Q�[2\�K.V�afNU]LK.[2\!\�KZb7\�K.M�MONUW7]=S�WLV^KhamT�W�_dW7\�K.jZ[7M�T
_dW7\

T�k!KhaUs7K�JLW7QL\!YL\�K.j�NUY^NUTh[2T�NUW7]B_dW7\�T�JLK�K.[7M�T�KZ\�]=[2\�K.[Lt ?�@ YL\�W7b7\�K.M�MONUs7Kha @ [7VLV7NU]Lb=[�jhW7S�Y�W7]LKZ]^T!T�W�T�JLK
YL\�K.V7NPjhT�W7\�s2[2\�NP[2R^aUK�s7K.jhT�W7\!R�[7M�K.V=W7]=W7YLT�NUS=[.a�jhW7\�\�KhaP[2T�NUW7]cn^k!K�W7RLTh[.NU]<[S�WLV^KhacK.g7Q�[2T�NUW7]=T�J�[2T!]LW
aUW7]Lb7KZ\NUS�YL\�W2s7K.M�_dW7\�K.jZ[7M�ThM[._dT�KZ\�e�s7KBYL\�K.V7NPjhT�W7\hMZt<�%KBjhW7]�M�T�\�Q�jhT�W7QL\afNU]LK.[2\�\�KZb7\�K.M�MONUW7])S�WLV^Kha
Q�MONU]LbB[2]<W7QLT�W2_�M�[2S�Y^aUK�[2YLYL\�W^[7j�Jct�H!JLK�afNU]LK.[2\�\�KZb7\�K.M�MONUW7]<K.g7Q�[2T�NUW7]<k!K�W7RLTh[.NU]=_d\�W7S�T�JLK.M�K�e�s7K
YL\�K.V7NPjhT�W7\s2[2\�NP[2R^aUKBjhW7S�Y�W7]LKZ]^ThM�NPMS�W7\�K�[7jZjhQL\h[2T�K_dW7\YL\�K.V7NPjhT�NU]Lb%VL[ @ T�NUS�K=jhW7]^s7K.jhT�NUs7K�\h[.NU]^_O[.afa
T�J�[2]=NPM�j�afNUS=[2T�W2aUW7b @ W7\�Y�KZ\hMONPM�T�KZ]�jhK7t

Nf�
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x QLKZ\�T�W���NPjhW�NPM
[2]�NPMOaP[2]�V�T�KZ\�\�NUT�W7\ @ W2_�T�JLK�½�]^NUT�K.V�i7Th[2T�K.MmaUWLjZ[2T�K.V�NU]�T�JLK�r![2\�NURLR�K.[2]=i7K.[�R�W7QL]�V^K.V
R @v qLº v�� �FT�W v ¼^º ¹ q � �F[2]�V=o2¼^º p � �'T�Wo.¾Lº q � �t2H!JLK�r�W7S�S�W7]^k!K.[.aUT�J�W2_ x QLKZ\�T�W���NPjhWjhW7]^Th[.NU]�M
[<RL\�NPj��^ÒOM�J�[2Y�K.V+S=[.NU])NPMOaP[2]�Vmn!S�K.[7M�QL\�NU]Lb+o.¾7ã<�7NfaUW7S�KZT�KZ\hM�R @'v q<�7NfaUW7S�KZT�KZ\hMZn![2]�V%e�s7KB]LK.[2\�R @
M�S=[.afaUKZ\NPMOaP[2]�VLMZt=G�aUT�JLW7QLb7J%W7]^a @ ¾Ln ¾7p^¼�M�g7Q�[2\�K��7NfaUW7S�KZT�KZ\hM�NU])[2\�K.[Ln�M�S=[.afaUKZ\�T�J�[2]"T�JLK=M�Th[2T�K�W2_
r�W7]L]LK.jhT�NPjhQLT.n x QLKZ\�T�W%��NPjhW%NPM�T�W7Y�W7b7\h[2YLJ^NPjZ[.afa @ V7NUs7KZ\hM�K%ó z NUb7QL\�K%o2ôht'`<Q�j�J'W2_�T�JLK=NU]^T�KZ\�NUW7\�W2_
T�JLK<S=[.NU]+NPMOaP[2]�V'NPMB["S�W7QL]^Th[.NU]+\h[2]Lb7K7n!k!NUT�J+NUThM=M�Y^NU]LK"\�QL]L]^NU]Lb'K.[7M�T�Òdk!K.M�T=[.aUW7]Lb%NUThM�aUKZ]Lb7T�Jct
H!JLK�J^NUb7JLK.M�T!Y�K.[2��NU]=T�J^NPM�\h[2]Lb7K7nLr�KZ\�\�WV^K x QL]^Th[Ln2NPM�o7n É7É7¾�S�KZT�KZ\hM!ó Ç n É7¾7p!_dKZKZTZô
[2R�W2s7K�M�K.[�aUKZs7KhaOt
z W^W7T�J^NfafaPM�jhW7S�YL\�NPM�K!T�JLK�[2\�K.[�M�QL\�\�W7QL]�V7NU]Lb�T�J^NPM�jhKZ]^T�\h[.a^\h[2]Lb7K7n7[2]�Vb2NUs7K!k�[ @ T�W�[�jhW^[7M�Th[.a^Y^aP[.NU]�NU]
T�JLK�]LW7\�T�JLKZ\�]=[2]�V�M�W7QLT�JLKZ\�]=Y�[2\�ThM�W2_cT�JLK!NPMOaP[2]�VBó x NPjhWBo.p^¼ Ç ôht � ]=T�JLK�K.[7M�T![2]�V�T�JLK�k!K.M�T.n2_dW^W7T�J^Nfafa
s2[.afaUK @ M�Kh�LT�KZ]�V"e�]Lb7KZ\�ÒPafNU�7K<T�W<T�JLKBM�K.[Lt<H!JLKZ\�K=Kh�^NPM�ThM�[<V7NUs7NPV^K<R�KZT�k!KZKZ])T�JLKBjhKZ]^T�\h[.a!\h[2]Lb7K7ncW7\
r�W7\hV7NfafaUKZ\h[�r�KZ]^T�\h[.aOn7[2]�V�[�M�S=[.afa�RLQLT!M�T�KZKZY�\h[2]Lb7K!T�W�T�JLK�]LW7\�T�JLK.[7M�T.t�H!J^NPM�NPM�W2aP[2T�K.V�\h[2]Lb7K7nLi2NUKZ\�\h[
V^K�mQ�g7Q^NfafaUW�ncjhW7]^Th[.NU]�M!T�JLK�Y�K.[2�Bw�a��
QL]�g7QLK7n�k�J^NPj�J<[7jhThM�[7M![2]�NUS�Y�W7\�Th[2]^T�jhW7]^s7K.jhT�NUW7]=Y�W2NU]^T�_dW7\
M�QLS�S�KZ\�T�NUS�K�\h[.NU]^_O[.afaOt
x QLKZ\�T�W���NPjhW�� M�s2[2\ @ NU]Lb=T�W7Y�W7b7\h[2YLJ @ W2s7KZ\�[�M�S=[.afa
[2\�K.[NU]<T�JLK�r![2\�NURLR�K.[2])i7K.[aUK.[7VBT�W=M�Th[2\��

aP[2]�VmncM�K.[Ln�[2]�V<[.NU\�NU]^T�KZ\h[7jhT�NUW7]�M�R�KZT�k!KZKZ]<T�JLKS�W7]^T�J�M�W2_�`"[ @ [2]�V%i7KZYLT�KZS�R�KZ\.t�w�[7M�T�KZ\�a @ T�\h[7V^K

o



¹
Topography of Puerto Rico

rainfall recording stations

1,000 feet - enclosed white
3,000 feet - enclosed shaded

Figure 2z NUb7QL\�Ko7l�HcW7Y�W7b7\h[2YLJ @ W2_ x QLKZ\�T�W��NPjhW�t!w
]�j�aUW^M�K.V�k�J^NUT�K�\�KZb2NUW7]�NPM
KhaUKZs2[2T�NUW7]BR�KZT�k!KZKZ]<o7n ã7ã7ã!_dKZKZT[2]�V ¹ n p7p7p�_dKZKZT.t�w
]�j�aUW^M�K.V<M�J�[7V^K.VB\�KZb2NUW7]=NPM�KhaUKZs2[2T�NUW7]%[2R�W2s7KÉLn ã7ã7ã�_dKZKZT.t
k!NU]�VLM�NU]=T�JLK�T�\�W7Y^NPjZM�YL\�KZs2[.NfacW2s7KZ\ x QLKZ\�T�W���NPjhW=V^QL\�NU]Lb�S�Q�j�J=W2_cT�JLK @ K.[2\.t X QL\�NU]Lb�T�JLK�M�QLS�S�KZ\.n
i^[2] u Q�[2]cnLk�J^NPj�J�afNUK.M�W7]B[�]�[2\�\�W2k+Y�KZ]^NU]�M�Q^aP[�W7]=T�JLK�]LW7\�T�JLKZ\�]BjhW^[7M�T.n7Kh�LY�KZ\�NUKZ]�jhK.M�[k!NU]�V�_d\�W7S
T�JLK�K.[7M�T.nL]LW7\�T�JLK.[7M�T.n^W7\�M�W7QLT�JLK.[7M�T�[2R�W7QLT�MONf�LT @ Y�KZ\hjhKZ]^T�W2_�T�JLKT�NUS�K7t
Î
KZ\�T�NPjZ[.a�S�W7T�NUW7])[7M�M�WLj�NP[2T�K.V"k!NUT�J%T�JLK=M�K.[=RL\�KZKZâZK=W2_dT�KZ]<aUK.[7VLM�T�WB\h[.NU]^_O[.afaOtBw�[7M�T�KZ\�a @ T�\h[7V^K.M

\�KhNU]^_dW7\hjhK%T�JLK)M�K.['RL\�KZKZâZK%W7] T�JLK%K.[7M�T�KZ\�] jhW^[7M�TBW2_�T�JLK"NPMOaP[2]�Vmn�[2]�V�S=[ @ Y�KZ]LKZT�\h[2T�K)M�KZs7KZ\h[.a
�7NfaUW7S�KZT�KZ\hM=NU]^aP[2]�Vmt�Ê�] T�JLK"k!K.M�T�KZ\�] jhW^[7M�T.n�T�JLK%M�K.[)RL\�KZKZâZK%S�Q�M�TBW2s7KZ\hjhW7S�K<T�JLK%YL\�KZs2[.NfafNU]Lb
K.[7M�T�KZ\�afNUK.M!NU]<W7\hV^KZ\�T�W�S�W2s7K�[7M�JLW7\�K�ó���NUKZJ^a�o.p7q Ç ôht
� ]�[7VLV7NUT�NUW7]cn2T�JLK�\�QLb7b7K.V�NU]^T�KZ\�NUW7\�T�W7Y�W7b7\h[2YLJ @ NU]�V^Q�jhK.M
\h[.NU]ct
Ê�]�T�JLK�k!NU]�V^k�[2\hVMONPV^K�W2_�S�W7QL]LÒ

Th[.NU]�MZncS�W2NPM�T[.NU\�NPM�_dW7\hjhK.V"QLY%T�JLK�MOaUW7Y�K=k�JLKZ\�KNUT�jhW^W2aPM[2]�V"jhW7]�V^KZ]�M�K.M�aUK.[7V7NU]Lb<T�WBW7\�W7b7\h[2YLJ^NPj
YL\�K.j�NUY^NUTh[2T�NUW7]ct � ]^T�KZ\�NUW7\�S�W7QL]^Th[.NU]%Y�K.[2�LM[.aPM�W<YL\�W2s7NPV^K�_dWLjZ[.a�Y�W2NU]^ThM�W2_�jhW7]^s7K.jhT�NUW7]ct � ]�M�W2aP[2T�NUW7]
JLK.[2ThMT�JLK=Y�K.[2�LMS�Q�j�J%_O[7M�T�KZ\T�J�[2]%T�JLK=s2[.afaUK @ M�R�KhaUW2kn
k�J^NPj�J'[2\�KBM�J�[7V^K.V%R @ T�JLK=S�W7QL]^Th[.NU]�M
ó x NPjhW%o.p^¼ Ç ôht�!K.M�Q^aUT�NU]Lb"T�W2k!KZ\�NU]Lb<jhQLS�Q^aUQ�M[2]�V"jhQLS�Q^aUW7]^NUS�RLQ�M�j�aUW7Q�VLM�[2\�K�jhW7S�S�W7]<W2s7KZ\�T�JLK
NU]^T�KZ\�NUW7\=V^QL\�NU]Lb)M�QLS�S�KZ\�VL[ @ MZt%`<W7\�KZs7W^KZ\.n�V7Nf�cKZ\�KZ]^T�NP[.a�JLK.[2T�NU]Lb%R�KZT�k!KZKZ])T�JLKBS�W7QL]^Th[.NU]�M�[2]�V



É

T�JLK�s2[.afaUK @ M�aUK.[7VLM�T�W<VL[ @ T�NUS�K�QLY�MOaUW7Y�K=k!NU]�VLM[7M�T�JLK�Y�K.[2�LM�JLK.[2T[2]�VB_dW7\hjhK�[.NU\QLY^k�[2\hVmt���WLjhÒ
T�QL\�]�[.a�V^\h[.NU]�[2b7K���W2k�WLjZjhQL\hM�[7M�T�JLK[.NU\�jhW^W2aPM�[2]�VBMONU]L�LM�V^W2k�]BT�JLK�MOaUW7Y�K.M�[2T!]^NUb7J^T�ó���[ @ o.p7¾ v ôht
� ]^T�KZ\h[7jhT�NUW7]BR�KZT�k!KZKZ]<YL\�KZs2[.NfafNU]LbBK.[7M�T�KZ\�afNUK.MZnmM�K.[RL\�KZKZâZK.MZnm[2]�V=QLY�MOaUW7Y�K�k!NU]�VLM�S=[ @ _dW7\hjhK�\h[.NU]^_O[.afa
NU]<T�JLK�NU]^T�KZ\�NUW7\�W2_
T�JLK�NPMOaP[2]�Vmt
�)[.s7K.McT�J�[2T
W7\�NUb2NU]�[2T�K!W2�BT�JLK!k!K.M�T�jhW^[7M�T�W2_mG�_d\�NPjZ[[2]�VYL\�W7Y�[2b^[2T�K�NU]�T�JLK!T�\�W7Y^NPjZ[.a�T�\h[7V^K!R�KhaUT

[.aPM�W�RL\�NU]Lb�\h[.NU]^_O[.afaLT�W x QLKZ\�T�W���NPjhW�t
H!JLK.M�K�[2\�K
YL\�NUS=[2\�Nfa @ M�QLS�S�KZ\�T�NUS�K�YLJLKZ]LW7S�KZ]�[Ln7[2]�V�]^QLS�R�KZ\
R�KZT�k!KZKZ]�eL_dT @ [2]�V=M�KZs7KZ]^T @ [2]L]^Q�[.afa @ t!��W7T![.afack�[.s7K.M�RL\�NU]Lb�\h[.NU]=T�W x QLKZ\�T�W���NPjhW�n�[2]�V=M�W7S�K�S=[ @
NU]+_O[7jhT�NU]LJ^NUR^NUT"S�K.M�W^M�jZ[.aUK%V7NUQL\�]�[.a\h[.NU]^_O[.afaKh�cK.jhThMZt�Ê�T�JLKZ\Bk�[.s7K.M�V^KZs7KhaUW7Y�NU]^T�W'V^KZYL\�K.M�MONUW7]�MZn
T�\�W7Y^NPjZ[.a
M�T�W7\�S=MZnL[2]�V=J^QL\�\�NPjZ[2]LK.MZnLk�J^NPj�J"RL\�NU]Lb=jhW7Y^NUW7Q�M�[2S�W7QL]^ThM!W2_�\h[.NU]ct
H!JLKT�\�W7Y^NPjZ[.a�QLYLY�KZ\�ÒdT�\�W7Y�W^M�YLJLKZ\�NPj�T�\�W7QLb7J%ó�H�½�H�H�ô�NPM�[=j�afNUS=[2T�W2aUW7b2NPjZ[.a
_dK.[2T�QL\�K�T�J�[2T�Kh�^NPM�ThM

W2s7KZ\�T�JLK�T�\�W7Y^NPjZ[.amG�T�aP[2]^T�NPj�V^QL\�NU]Lb�T�JLK�M�QLS�S�KZ\�T�NUS�K7t!r�W2aPV=jhW7\�K7n^QLYLY�KZ\!aUKZs7Kha�j @ j�aUW7]LK.M�ó���W7Q�M�� @
[2]�V ò [2]<o.p7¾Lo7n7��KhafaUK @ [2]�V=`<WLj��Bo.p7¾ ¹ ôcW2_dT�KZ]�W7\�NUb2NU]�[2T�NU]Lb�[.aUW7]Lb�T�JLK�H�½�H�H+[.�^NPM!jZ[2]�NU]���QLKZ]�jhK
\h[.NU]^_O[.afa!W2s7KZ\ x QLKZ\�T�W"��NPjhW)ó z \h[2]L�)o.p^¼2ã^ôht�H!JLK.M�K=QLYLY�KZ\aUKZs7Kha�aUW2k�M�k!NUT�J%T�JLKhNU\�V7NU\�K.jhT�T�JLKZ\�S=[.a
j�NU\hjhQ^aP[2T�NUW7]=[2]�V�[2R�M�KZ]�jhK�W2_mV7NPM�MONUY�[2T�NUs7K�S�K.j�J�[2]^NPM�S=M
jZ[2]aP[7M�T�_dW7\
M�KZs7KZ\h[.a�VL[ @ McT�W�k!KZKZ�LMZt x \�K.j�NUYLÒ
NUTh[2T�NUW7]"[2S�W7QL]^ThM![7M�M�WLj�NP[2T�K.VBk!NUT�J<T�JLK.M�K�aUW2k�M�[2\�K�YL\�W7Y�W7\�T�NUW7]�[.a�T�W�T�JLKhNU\�s7KZ\�T�NPjZ[.a�Kh�LT�KZ]^T.nLk�J^NPj�J
W7]BWLjZjZ[7MONUW7]<\�K.[7j�J<V^W2k�]BT�W�T�JLKM�QL\�_O[7jhK�ó z \h[2]L�<o.p^¼2ã^ôht
z [7M�MONUb<óho.pLo v ô�jhW7]�V^Q�jhT�K.V<W7]LK�W2_
T�JLK�K.[2\�afNUK.M�TM�T�Q�V7NUK.M�W2_
\h[.NU]^_O[.afa
NU] x QLKZ\�T�WB��NPjhW�t y K�jhW7S�Ò

Y�[2\�K.V)T�JLKBV^QL\h[2T�NUW7]cn
_d\�K.g7QLKZ]�j @ n![2]�V"NU]^T�KZ]�MONUT @ W2_�\h[.NU]^_O[.afa!NU] i^[2] u Q�[2]'k!NUT�J'T�J�[2T�W2_�[<S�NPV^Ò
aP[2T�NUT�Q�V^K%j�NUT @ n ? [.aUT�NUS�W7\�K7t y KB_dW7QL]�V'T�J�[2T�T�\�W7Y^NPjZ[.a�\h[.NU]'NPM=W2_M�JLW7\�T�KZ\=V^QL\h[2T�NUW7]�[2]�V'b7\�K.[2T�KZ\
_d\�K.g7QLKZ]�j @ T�J�[2]�S�NPV^ÒPaP[2T�NUT�Q�V^K\h[.NU]ct
w���jhK.M�MONUs7K�\h[.NU]^_O[.afacKZs7KZ]^ThM!óOb7\�K.[2T�KZ\
T�J�[2]=W7]LK!NU]�j�J=Y�KZ\!JLW7QL\.n
W7\!T�k!W�[2]�VB[�J�[.af_�NU]�j�JLK.M!Y�KZ\�VL[ @ ôhn^WLjZjhQL\�k!NUT�JBb7\�K.[2T�KZ\�_d\�K.g7QLKZ]�j @ [2T�i^[2] u Q�[2]cn�[2]�V�aP[7M�T�_dW7\�[
aUW7]Lb7KZ\�T�NUS�K7nmT�J�[2]<NU] ? [.aUT�NUS�W7\�K7t z W7\�M�Q�j�J"KZs7KZ]^ThMZnmJLW2k!KZs7KZ\.n z [7M�MONUb=\�KZY�W7\�T�K.V<T�J�[2T ? [.aUT�NUS�W7\�K



Ç

Kh�LJ^NUR^NUT�K.V<J^NUb7JLKZ\�\h[.NU]^_O[.afa
\h[2T�K.M�T�J�[2]<V7NPV%i^[2] u Q�[2]ct
��[ @ óho.p ¹ ¾^ô
M�T�Q�V7NUK.V<JLW7QL\�a @ \h[.NU]^_O[.afac_d\�K.g7QLKZ]�j�NUK.M�NU]"i^[2] u Q�[2]B_dW7\!T�JLK�Y�KZ\�NUWLV%o.p7ã7qT�WBo.p ¹ ¼^t

X QL\�NU]Lb%T�JLK<M�QLS�S�KZ\�S�W7]^T�J�MZn
JLKB\�KZY�W7\�T�K.V'[<YL\�NUS=[2\ @ S=[.�^NUS�QLS5NU]'T�JLKBJLW7QL\�a @ \h[.NU]^_O[.afa�_d\�KZÒ
g7QLKZ]�j @ NU]<T�JLK�aP[2T�K�[._dT�KZ\�]LW^W7]cnLk!NUT�J%[�M�K.jhW7]�VL[2\ @ S=[.�^NUS�QLS~V^QL\�NU]Lb=T�JLKK.[2\�a @ S�W7\�]^NU]Lb=JLW7QL\hMZt
H!J^NPMj�aUW^M�Kha @ S�NU\�\�W7\hM�k�J�[2T�NPM�\�KZs7K.[.aUK.V<NU]%W7QL\VL[2Th[�\�K.jhW7\hVmnc[7M�k!K�M�J�[.afa�M�KZKNU]'r�J�[2YLT�KZ\H!k!W�t
X QL\�NU]Lb=T�JLKk!NU]^T�KZ\.nm��[ @ _dW7QL]�VBT�J�[2T�T�JLK�_d\�K.g7QLKZ]�j @ S=[.�^NUS�QLS�WLjZjhQL\hM�_dW7\�T�JLK�V^QL\h[2T�NUW7]<W2_�T�JLK
W2s7KZ\�]^NUb7J^T�JLW7QL\hMZnmk�J^NfaUK=T�JLKZ\�KNPM[=YL\�W7]LW7QL]�jhK.V"S�NU]^NUS�QLSFV^QL\�NU]Lb<T�JLK�[._dT�KZ\�]LW^W7]ct z W7\�\h[.NU]^_O[.afa
[2S�W7QL]^ThMZncT�JLKZ\�K�NPM�jhW7]�MONPV^KZ\h[2R^a @ aUK.M�M�JLW7QL\�T�WBJLW7QL\s2[2\�NP[2T�NUW7]'V^QL\�NU]Lb"T�JLK=k!NU]^T�KZ\T�J�[2])V^QL\�NU]Lb
T�JLKBM�QLS�S�KZ\.n
[.aUT�JLW7QLb7J)T�JLK=\h[.NU]^_O[.afa�[2S�W7QL]^TKh�LT�\�KZS=["jhW7\�\�K.M�Y�W7]�V%T�W<T�JLK�_d\�K.g7QLKZ]�j @ Kh�LT�\�KZS=[
T�KZS�Y�W7\h[.afa @ t
� ]�T�J^NPM�M�T�Q�V @ n7k!K�M�KZKZ��T�WV^KZs7KhaUW7Y�YL\�K.V7NPjhT�NUW7]B[.aUb7W7\�NUT�JLS=M�_dW7\�_dW7\�K.jZ[7M�T�NU]LbjhW7]^s7K.jhT�NUs7K�\h[.NU]^_O[.afa

NU] x QLKZ\�T�W���NPjhW�t!Hc\�W7Y^NPjZ[.a
jhW7]^s7K.jhT�NUs7K�\h[.NU]^_O[.afacNPM�W7]BT�JLKM�jZ[.aUKW2_
[_dKZk �7NfaUW7S�KZT�KZ\hM�[2T�S�W^M�T�[2]�V
S=[ @ S�NPM�M�[2]BKhNUb7J^T!NU]�j�J"V7NP[2S�KZT�KZ\�\h[.NU]<b^[2QLb7K7nLV^K.M�Y^NUT�KT�JLK�_O[7jhT!T�J�[2T�NUT�NPM!\h[.NU]^NU]Lb=]LK.[2\�R @ t�H!JLK
_dK.[2T�QL\�K.M�T�J�[2T�_dW7\hjhK�T�J^NPM�\h[.NU]^_O[.afa!S=[ @ Kh�^NPM�TW2s7KZ\[BM�S=[.afa�\�KZb2NUW7])M�QL\�\�W7QL]�V7NU]Lb"T�JLK�b^[2QLb7K7n�[2]�V
_dW7\hjhK�jhW7]^s7K.jhT�NUs7K�YL\�K.j�NUY^NUTh[2T�NUW7]%W2s7KZ\�[2]"KZ]^T�NU\�K�M�QLS�S�KZ\.t � T�NPM�Q�M�Kh_dQ^a�T�W�NPV^KZ]^T�Nf_ @ T�JLK.M�K�\�KZb2NUW7]�M
M�W<T�J�[2Tk!K�S=[ @ jZ[2YLT�QL\�K=jhW7S�S�W7]%_dW7\hj�NU]Lb<S�K.j�J�[2]^NPM�S=M�[2S�W7]Lb<T�JLKBM�Th[2T�NUW7]�MZt � ])T�J^NPMY�[2Y�KZ\.n
k!K%[7jZjhW7S�Y^afNPM�J�[)\�KZb2NUW7]�[.afNUâ.[2T�NUW7]�W2_ x QLKZ\�T�W���NPjhW+R�[7M�K.V�QLY�W7] NUThM<M�QLS�S�KZ\�T�NUS�K)jhW7]^s7K.jhT�NUs7K
\h[.NU]^_O[.afa�Q�MONU]LbB[2]<[2]�[.a @ MONPM�ÒdW2_dÒds2[2\�NP[2]�jhK�T�K.j�JL]^NPg7QLK�^]LW2k�]<[7M!jhW7S�S�W7]=_O[7jhT�W7\�[2]�[.a @ MONPMZt ? K.jZ[2Q�M�K
T�J^NPM�M�T�Q�V @ jhW7]�jhKZ\�]�M�M�S=[.afa
M�Y�[2T�NP[.a
[2]�V=T�KZS�Y�W7\h[.a
M�jZ[.aUK.M!W2_
T�\�W7Y^NPjZ[.a�\h[.NU]^_O[.afaOn�\�K.M�Q^aUThM!S=[ @ R�K�W2_
s2[.aUQLK�NU]=jZ[.afNURL\h[2T�NU]Lb�YL\�K.j�NUY^NUTh[2T�NUW7]BS�K.[7M�QL\�KZS�KZ]^ThM�Th[2�7KZ]_d\�W7SIT�JLK�Hc\�W7Y^NPjZ[.am��[.NU]^_O[.afa�`<K.[7M�QL\�NU]Lb
`BNPM�MONUW7]%ó�H���`"`%ô�M�[2T�KhafafNUT�K�ó�i2NUS�Y�M�W7])o.p7¾7¾^ô�jhQL\�\�KZ]^T�a @ Y^aP[2]L]LK.V=_dW7\!aP[2QL]�j�JBNU])o.p7p^¼^t



÷Ëø�ù ú�û=ü'ý 	

{ �5���


��� ����������������� ��!"��� �$#%�'&��
H!JLK���[2T�NUW7]�[.a!r
afNUS=[2T�NPj X [2Th[Br�KZ]^T�KZ\ó���r X r�ô�S=[.NU]^Th[.NU]�M�\�K.jhW7\hVLM!_dW7\�T�k!KZ]^T @ ÒdT�k!W�M�Th[2T�NUW7]�M!NU]
x QLKZ\�T�W���NPjhW�T�J�[2T�\�K.jhW7\hV�\h[.NU]^_O[.afa�W7]B[2]=JLW7QL\�a @ R�[7MONPM�ó z NUb7QL\�K�o2ôht�i^[2] u Q�[2]BjhW7]^Th[.NU]�M!T�JLK�S�W^M�T
Kh�LT�KZ]�MONUs7K�JLW7QL\�a @ \h[.NU]^_O[.afam\�K.jhW7\hVW7]�T�JLK�NPMOaP[2]�Vmt � ThM
VL[2Th[�\�K.jhW7\hV�R�KZb^[2]�W7]<o u [2]^Q�[2\ @ n�o.p v ¼^tcG�afa
W2_
T�JLKW7T�JLKZ\�M�Th[2T�NUW7]�M!R�KZb^[2]<T�JLKhNU\�JLW7QL\�a @ \h[.NU]^_O[.afa
\�K.jhW7\hVLM�NU]"KhNUT�JLKZ\�o.p^¼^o�W7\o.p^¼2ÉLt�i7W�T�J�[2T�[.afa
M�Th[2T�NUW7]�M�J�[.s7KQL]^Nf_dW7\�S�VL[2Th[�\�K.jhW7\hVBaUKZ]Lb7T�JcnmT�JLK�VL[2Th[�\�K.jhW7\hVB_dW7\�T�J^NPM�M�T�Q�V @ R�KZb2NU]�M�W7]'o u Q^a @ n
o.p^¼2É�[2]�V=KZ]�VLM�W7]<É7ã u QL]LK7n�o.p7¾7¾Lt
X NUQL\�]�[.acjhW7]^s7K.jhT�NUs7K[2]�V=M�K.[�RL\�KZKZâZK�\h[.NU]^_O[.afacKZs7KZ]^ThM![2\�K�S�W^M�T�YL\�KZs2[.aUKZ]^T�V^QL\�NU]Lb�T�JLK�M�QLS�S�KZ\

S�W7]^T�J�MZtcG�_d\�NPjZ[2]K.[7M�T�KZ\�a @ k�[.s7K.M�Y�[7M�McW2s7KZ\mT�JLK
NPMOaP[2]�VV^QL\�NU]Lb�T�JLK�M�QLS�S�KZ\cS�W7]^T�J�Mc[2]�VjhW2aPVjhW7\�K
QLYLY�KZ\�aUKZs7Khamj @ j�aUW7]LK.M�[2\�K�S�W^M�Tc]^QLS�KZ\�W7Q�M
V^QL\�NU]Lb�T�J^NPM�T�NUS�K7t�i7QLS�S�KZ\
\h[.NU]^_O[.afaL\�KZb2NUS�K.McNU] x QLKZ\�T�W
��NPjhW"[2\�K�KhNUT�JLKZ\�_dW7\hjhK.V"W7]"T�JLK�S�K.M�W^M�jZ[.aUK7ncW7\�YL\�W7Y�[2b^[2T�KW2s7KZ\�T�JLKNPMOaP[2]�Vmn�b7KZ]LKZ\h[.afa @ M�Y�K.[2�7NU]Lb�n
_d\�W7S�T�JLK�K.[7M�T.t���[2\�K�Kh��jhKZYLT�NUW7]�M�[2\�K�J^QL\�\�NPjZ[2]LK.M�[2]�V=T�\�W7Y^NPjZ[.a
M�T�W7\�S=MZn^k�J^NPj�J<k!Nfafa
R�K�V7NPM�jhQ�M�M�K.V
M�JLW7\�T�a @ t X QL\�NU]Lb"k!NU]^T�KZ\.n
S�NPV^ÒPaP[2T�NUT�Q�V^K"M @ M�T�KZS=MjhW7]^T�\�NURLQLT�K=T�W<\h[.NU]^_O[.afa�V^QL\�NU]Lb%T�JLK=S�W7]^T�J�M�W2_
Ê�jhT�W7R�KZ\�T�JL\�W7QLb7JBG�YL\�NfaOt z W7\�T�JLKYLQL\�Y�W^M�K�W2_�T�J^NPM�M�T�Q�V @ n�k�J^NPj�J<NPM�T�W�e�]�V"jhW7S�S�W7]<\�KZb2NUW7]�M�W2_

q



vPUERTO RICO
Rainfall Recording Stations

 Botijas 1-Orocovis

Botijas 2-Orocovis
Botijas 1-Orocovis

San Juan WSFO

  Fajardo

Ouque

Pico del Este

San Juan WSFO

Ouque

  Fajardo

Cubuy

Pena Pobre-Naguabo

Fajardo

Las Piedras  San Lorenzo

Pena Pobre-Naguabo

Las Piedras San Lorenzo

San Lorenzo Las Piedras

Gurabo

 Gurabo Substation

Gurabo Substation

Negro-Corozal
Corozal Substation

Cayey

Yabucoa

Cerro Maravilla

Ponce

Dos Bocas

San Sebastian

Maricao

Benavente-Hormigueros

z NUb7QL\�K ¹ l!i7Th[2T�NUW7]�M�NU] x QLKZ\�T�W=��NPjhW=T�J�[2T!\�K.jhW7\hV=\h[.NU]^_O[.afa
W7]<[2]BJLW7QL\�a @ R�[7MONPMZt
\h[.NU]^_O[.afacs2[2\�NP[2R^NfafNUT @ W2s7KZ\ x QLKZ\�T�W���NPjhW�R�[7M�K.V�QLY�W7]BM�QLS�S�KZ\�T�NUS�K�NU]���QLKZ]�jhK.MZn�k!K�\�K.M�T�\�NPjhT�NU]^T�KZ\�K.M�T
T�W�T�JLK�S�W7]^T�J�M�W2_�`"[ @ T�JL\�W7QLb7J<i7KZYLT�KZS�R�KZ\.t�H!JLK�T�W7Th[.a�aUKZ]Lb7T�JBW2_�K.[7j�JBM�Th[2T�NUW7]�� M!VL[2Th[�\�K.jhW7\hV�NPM
q7qLn ã7¾7ã�JLW7QL\hMZt
y W7QL\�a @ \h[.NU]^_O[.afa�[2S�W7QL]^ThM�[2\�KNU]%T�KZ]^T�J�M�W2_�[2]<NU]�j�JcncKh��jhKZYLT�_dW7\�i^[2] u Q�[2])[2]�V ? KZ]�[.s7KZ]^T�KZÒ

y W7\�S�NUb7QLKZ\�W^MZnLk�J^NPj�J<J�[.s7K[�\�K.M�W2aUQLT�NUW7]<W2_
W7]LKZÒdJ^QL]�V^\�K.V^T�J"W2_�[2]=NU]�j�Jct�`BNPM�MONU]Lb=JLW7QL\�a @ \h[.NU]^_O[.afa
[2S�W7QL]^ThM�[2\�K�]LKZb2aUK.jhT�K.V<_d\�W7S�T�JLKVL[2Th[=M�KZT.t y QL\�\�NPjZ[2]LK.MZn�T�\�W7Y^NPjZ[.a�M�T�W7\�S=MZnL[2]�VB]�[2S�K.VBT�\�W7Y^NPjZ[.a
V^KZYL\�K.M�MONUW7]�MB[2\�K<\�KZS�W2s7K.V%_d\�W7SFT�JLK"VL[2Th[%M�KZTB[7M�k!KhafaOt G�YLY�KZ]�V7Nf� G�afNPM�ThM=T�JLK.M�K"M�T�W7\�S=M�[2]�V
T�JLK�jhW7\�\�K.M�Y�W7]�V7NU]Lb<JLW7QL\hM�T�J�[2T�[2\�K�\�KZS�W2s7K.V=_d\�W7S�T�JLK�VL[2Th[=M�KZT.t X KZs7KhaUW7Y�K.V<T�\�W7Y^NPjZ[.a!j @ j�aUW7]LK.M
[2\�K[7M�M�WLj�NP[2T�K.VBk!NUT�JBNU]^T�KZ]�M�K�\h[.NU]^_O[.afaOt�i2NU]�jhK�\�KZb2NUW7]�[.afNUâ.[2T�NUW7]<NPM�[2T�T�KZS�YLT�K.V=k!NUT�J"[2]<K @ KT�W2k�[2\hV
YL\�K.V7NPjhT�NUW7]cn�M�Q�j�J M�T�W7\�S=M�[2\�K<W7S�NUT�T�K.V)_dW7\�T�JLKB_dW2afaUW2k!NU]Lb)T�k!W%\�K.[7M�W7]�MZl%o2ô�H!JLK.M�K%M�T�W7\�S=M�[2\�K
S�W7]^NUT�W7\�K.V)k!NUT�J+Y�[2\�T�NPjhQ^aP[2\=[2T�T�KZ]^T�NUW7]'R @ T�JLK<��[2T�NUW7]�[.a y QL\�\�NPjZ[2]LK%r�KZ]^T�KZ\.t ¹ ô�r�W7]�MONPV^KZ\h[2R^aUK
M��7NfafamKh�^NPM�ThM�NU]BM�KZs7KZ\h[.a�M�Th[2T�NPM�T�NPjZ[.am[2]�V�V @ ]�[2S�NPjZ[.amS�WLV^KhaPM�_dW7\�_dW7\�K.jZ[7M�T�NU]Lb�T�\�W7Y^NPjZ[.acj @ j�aUW7]LK.MZt�H!JLK
YL\�K.V7NPjhT�NUs7K=M�j�JLKZS�K�V^KZs7KhaUW7Y�K.V<NU]%T�J^NPM�M�T�Q�V @ _dW7\�\h[.NU]^_O[.afa�NU] x QLKZ\�T�WB��NPjhWBNPM�[�afNU]LK.[2\\�KZb7\�K.M�MONUW7]



¼

S�WLV^KhaOt ? K.jZ[2Q�M�K�M�Th[2T�NPM�T�NPjZ[.a�[2]�VV @ ]�[2S�NPjZ[.aLJ^QL\�\�NPjZ[2]LK!S�WLV^KhaPM�J�[.s7K
aUW7]Lb�Kh��jhKZK.V^K.VT�JLK!M�Th[2]�VL[2\hV
W2_cafNU]LK.[2\�\�KZb7\�K.M�MONUW7]cn7NUT!NPM
_dKhaUT�T�J�[2T
NU]�j�aUQ�MONUW7]"W2_�T�\�W7Y^NPjZ[.a�j @ j�aUW7]LK.M�NU]BT�J^NPM!M�T�Q�V @ NPM�QL]L]LK.jhK.M�M�[2\ @ t

(�)+*�)+* ,.-0/+1�2�-03+3�453+/+67-�8�9�3+90:�;
G�YLY�KZ]�V7Nf� ? M�JLW2k�M�JLW7QL\�a @ \h[.NU]^_O[.afa�j�afNUS=[2T�W2aUW7b2NUK.M
_dW7\�K.[7j�J�W2_cT�JLK�M�Th[2T�NUW7]�M�NU]=T�JLK�VL[2Th[M�KZT.t
H!JLK
S=[.�^NUS�QLS~\h[.NU]^_O[.afa![2S�W7QL]^T�T�J�[2T�WLjZjhQL\�\�K.V%[2T�K.[7j�J%JLW7QL\V^QL\�NU]Lb<T�JLK�S�W7]^T�J�M�W2_�`"[ @ T�JL\�W7QLb7J
i7KZYLT�KZS�R�KZ\�NPM�Y^aUW7T�T�K.V=[7M
T�JLK�T�W7Y=jhQL\�s7K7t
G�afamW2_cT�JLK�\h[.NU]^_O[.afac[2S�W7QL]^ThM�_dW7\�K.[7j�J�JLW7QL\�[2\�K�W7\hV^KZ\�K.V
b7\�K.[2T�K.M�T�T�WaUK.[7M�T.t
H!JLKM�S=[.afaUK.M�T�s2[.aUQLK�_dW7\!K.[7j�J=JLW7QL\�NPM!âZKZ\�W�t
H!JLKM�K.jhW7]�V=jhQL\�s7K�\�KZYL\�K.M�KZ]^ThM�T�JLK
p7pLt p2T�J�Y�KZ\hjhKZ]^T�s2[.aUQLK�_dW7\�K.[7j�J=JLW7QL\.nLT�JLK�T�J^NU\hV<jhQL\�s7K�T�JLK�p7p2T�J=Y�KZ\hjhKZ]^T�s2[.aUQLK7n�[2]�V=T�JLK�R�W7T�T�W7S
jhQL\�s7KBT�JLK<p^¼.T�J)Y�KZ\hjhKZ]^T�s2[.aUQLK7t+��W7T�KBT�J�[2T�T�JLKBs2[.aUQLK.M�W7])T�JLK<[2R�M�j�NPM�M�["\�K.[7j�J+É7ãLt y W7QL\hM ¹2Ç
T�JL\�W7QLb7J%É7ãB[2\�K"õhk�\h[2Y�[2\�W7QL]�VLö�T�NUS�K.MZn�[2]�V%[2\�K�T�JLK=M�[2S�K�[7M�JLW7QL\hM�S�NPV^]^NUb7J^T�T�JL\�W7QLb7J v [Lt S<t
H!J^NPM�\�KZs7K.[.aPM�[2] @ jhW7]^T�NU]^Q^NUT @ NU]<T�JLK�\h[.NU]^_O[.afa
j�afNUS=[2T�W2aUW7b @ W2s7KZ\!T�JLK]^NUb7J^T�T�NUS�KJLW7QL\hMZt
H!JLK<jhQL\�s7K.M�R�KZb2NU]�T�W$�m[2T�T�KZ]+R @ T�JLK"p^¼.T�J)Y�KZ\hjhKZ]^T�NfaUK7t�H!J^NPM=M�JLW2k�M�JLW2k�g7Q^NPj��7a @ \h[.NU]^_O[.afa

[2S�W7QL]^ThM�_O[.afa!_d\�W7S~T�JLK=S=[.�^NUS�QLS�s2[.aUQLK.MZt<��[.NU]^_O[.afa�KZs7KZ]^ThM�W2_�W7]LK�NU]�j�J'W7\�S�W7\�K�WLjZjhQL\NU]^_d\�KZÒ
g7QLKZ]^T�a @ nL[2]�V�T�JLK�S�W^M�T!jhW7S�S�W7]�\h[.NU]^_O[.afa�[2S�W7QL]^T�NPM�âZKZ\�W�n^[7M
k!K�M�J�[.afa�M�KZK�aP[2T�KZ\.t � ]=S=[2] @ W2_cT�JLK
M�Th[2T�NUW7]B\�K.jhW7\hVLMZn^W2s7KZ\�]^NU]LKZT @ Y�KZ\hjhKZ]^T�W2_
T�JLK�JLW7QL\�a @ \h[.NU]^_O[.afa
s2[.aUQLK.M�[2\�K�âZKZ\�W�t

(�)+*�)<( ,.-0/+1�2�-03+3�=?>�@�A?BC@�1CD�;
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NU]�T�J^NPM
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T�J�[2T�K.[7j�J'jhW7S�S�W7]<_O[7jhT�W7\�J�[7M�QL]^NUT�s2[2\�NP[2]�jhK7n
T�JLK=jhW7S�S�W7]"_O[7jhT�W7\hM�[2\�K�NU]�V^KZY�KZ]�V^KZ]^T�W2_�K.[7j�J
W7T�JLKZ\.nL[2]�VBT�JLKjhW7S�S�W7]=_O[7jhT�W7\hM![2]�V=T�JLK�M�Y�K.j�Nfemj�_O[7jhT�W7\hM![2\�K�S�QLT�Q�[.afa @ NU]�V^KZY�KZ]�V^KZ]^T.t
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k!NUT�J+M�[2S�Y^aUK<jhW7\�\�KhaP[2T�NUW7]'S=[2T�\�Nf� Ì ó u W7JL]�M�W7]'[2]�V)�+NPj�JLKZ\�] o.p7¾ ¹ ôht%�mW^[7V7NU]Lb%S=[2T�\�Nf�ip�NPM�[X�wñ�S=[2T�\�Nf�cn�y"NPM!['X�wñ�S=[2T�\�Nf�cn7[2]�VPz�NPM�[2]=ñ�wñ�V7NP[2b7W7]�[.a�S=[2T�\�Nf�ct ?�@ j�JLW^W^MONU]Lb�ñ�æhXcny [2]�Vhz�[2\�K�M�g7Q�[2\�K�S=[2T�\�NPjhK.M�jhW7S�Y�W^M�K.V"W2_![.afa�X"KhNUb7KZ]^s7K.jhT�W7\hM�[2]�V<KhNUb7KZ]^s2[.aUQLK.M\�K.M�Y�K.jhT�NUs7Kha @ t
z W7\�ñJVYXcn�y�[2]�V.zF[2\�K�\�K.jhTh[2]Lb7Q^aP[2\�S=[2T�\�NPjhK.M�T�J�[2T�\�KZs7K.[.acT�JLKKhNUb7KZ]^s7K.jhT�W7\hM�[2]�VBKhNUb7KZ]^s2[.aUQLK.M
_dW7\�T�JLK�e�\hM�T�ñ�S�WLV^K.MZt
� ]�V7NUs7NPV^Q�[.a�KhaUKZS�KZ]^ThM�W2_
M�[2S�Y^aUK�jhW7\�\�KhaP[2T�NUW7]<S=[2T�\�Nf� Ì [2\�K�b2NUs7KZ]BR @

� l�� æ � l��� � l�l+� � ��� s ó�q^ô



o.É

k�JLKZ\�K�T�JLK � l�� NPM!T�JLK�M�[2S�Y^aUKjhW2s2[2\�NP[2]�jhKR�KZT�k!KZKZ]"M�Th[2T�NUW7]�M'j�[2]�V$�B[2]�V�NPM�b2NUs7KZ]<R @
� l�� æ���m���] óEx l m îq�x l ô�óEx � m îq�x � ô�s ó v ô

k�JLKZ\�K�x l [2]�VPx � [2\�K�\h[.NU]^_O[.afa
[2S�W7QL]^ThM![2T!JLW7QL\?k�_dW7\�M�Th[2T�NUW7]�M'j
[2]�VP�=\�K.M�Y�K.jhT�NUs7Kha @ nm[2]�V=k�JLKZ\�K�x l [2]�V �x � [2\�K�T�JLK�\�K.M�Y�K.jhT�NUs7KM�[2S�Y^aUK�S�K.[2]�M�W2_
M�Th[2T�NUW7]�M'j
[2]�V5�mt y KZ\�K�k!K�T�\ @ T�k!W�[2YLYL\�W^[7j�JLK.M
T�WK.M�T�NUS=[2T�K�T�JLK!_O[7jhT�W7\�aUW^[7V7NU]Lb^M�k!NUT�J�]LK.[2\�a @ NPV^KZ]^T�NPjZ[.ac\�K.M�Q^aUThMZt�H!JLK!e�\hM�T
NPM�]LW7]^NUT�KZ\h[2T�NUs7K7n^[2]�V�NUT
[7M�M�QLS�K.M�T�JLKM�Y�K.j�Nfemj�s2[2\�NP[2]�jhK�_dW7\!K.[7j�JBM�Th[2T�NUW7]�NPM!K.g7Q�[.acT�W�[jhW7]�M�Th[2]^T!T�NUS�K.M!T�JLK�M�g7Q�[2\�K.V�S�Q^aUÒ
T�NUY^aUK�jhW7\�\�KhaP[2T�NUW7]BjhW^KhäBj�NUKZ]^T.t!H!JLK�W7T�JLKZ\!Q�M�K.M![2]BQL]^k!KhNUb7J^T�K.V�aUK.[7M�T�ÒOM�g7Q�[2\�K.M�NUT�KZ\h[2T�NUs7K�T�K.j�JL]^NPg7QLK
T�W�\�Khe�]LK�T�JLK.M�K�NU]^NUT�NP[.a
K.M�T�NUS=[2T�K.MZt
H!JLK�aP[2T�T�KZ\�[2YLYL\�W^[7j�JNPM�M�JLW2k�]NU]�T�JLK!_dW2afaUW2k!NU]LbKh��[2S�Y^aUK7t?p�p��Od ï k!NfafamR�K�['X�w'X=YL\�WLV^Q�jhT

S=[2T�\�Nf�=_dW7\�[.afa�ñW�YXct z W7\�ñ�æ�o7nLM�QLYLY�W^M�KW7QL\CXPw5X<jhW7\�\�KhaP[2T�NUW7]BS=[2T�\�Nf�=NPMZn���������
o:º Ç º v
º Ç o:º É
º v º É o

� ��������
�%KM�KZT�T�J^NPM�S=[2T�\�Nf�BK.g7Q�[.a�T�WOp�p��Yd ï nL[7M!b2NUs7KZ]<R @ w�g7Q�[2T�NUW7]<É

o�æ7c f]�] dh�C]áº Ç ãæ7c0]�]�c�f�]·º v ã�æ7c0]�]�ct� ]
o�æ7c ff�] di�?f�º É7ã�æ7c�f�]�ct� ]

o�æ7c f� ] dh���
�%KjZ[2]<Y^NPj��<[2] @ Y�[.NU\�W2_
K.g7Q�[2T�NUW7]�M!T�J�[2T�M�J�[2\�K[aUW^[7V7NU]Lb�t
�%K�j�JLW^W^M�K7n

º v ã:æ c0]�]�ct� ]
º É7ã:æ c�f�]�ct� ]



o Ç

M�W�T�J�[2T
c�f�]0æ � º Éº v�� c0]�]

æ ãLº q�c0]�]
i7QLR�M�T�NUT�QLT�NU]Lb=T�J^NPM�Kh�LYL\�K.M�MONUW7]B_dW7\�c�f�]Zn

º Ç ã:æ ãLº q�c0]�]�c0]�]
º ¾7ã:æ c f ]�]

� º ¾7p Ç æ c0]�]
��W2k k!K�jZ[2]"M�W2aUs7K�_dW7\��C]

�C]�æ o î c f ]�]
æ o î ãLº ¾
æ ãLº ¹

H!JLK�W7T�JLKZ\�aUW^[7V7NU]Lb^M�jZ[2]"R�K=V^KZT�KZ\�S�NU]LK.V"T�JL\�W7QLb7J"M�QLR�M�T�NUT�QLT�NUW7]ct�H!J^NPM�[2YLYL\�W^[7j�J<NPM�NUT�KZ\h[2T�NUs7KNU]
T�J�[2T�T�JLK � ]^T�KZ\�]�[2T�NUW7]�[.a�`"[2T�JLKZS=[2T�NPjZ[.a�[2]�V+i7Th[2T�NPM�T�NPjZ[.a���NURL\h[2\ @ ó � `%i^��ô�M�QLRL\�W7QLT�NU]LK z G�r!H���n
k�J^NPj�J=Y�KZ\�_dW7\�S=M�T�JLK�[7jhT�Q�[.acjZ[.aPjhQ^aP[2T�NUW7]�MZnLQ�M�K.M![�]^QLS�KZ\�NPjZ[.a�[.aUb7W7\�NUT�JLS�T�W�M�W2aUs7K�_dW7\�T�JLK!aUW^[7V7NU]Lb^M
NU]"w�g7Q�[2T�NUW7]<ÉLt
Ê�QL\m_O[7jhT�W7\c[2]�[.a @ MONPMcS�WLV^KhaLR�K.[2\hMm\�K.M�KZS�R^aP[2]�jhK�T�W�T�JLK
Y�W7YLQ^aP[2\�YL\�NU]�j�NUY�[.amjhW7S�Y�W7]LKZ]^T�[2]�[.a @ MONPM

ó X�@ KZ\�o.p^¼2qLnm��J^NUT�K�KZT�[.aOt<o.p7pLo7nc[2]�V%� @ W7]�M[2]�V ? W7]LKhafa�o.p7p Ç ôht�H!JLK=V7Nf�cKZ\�KZ]�jhK=R�KZT�k!KZKZ]%T�JLK



o.q

T�k!W=S�KZT�JLWLVLM�NPM�T�J�[2T�_O[7jhT�W7\�[2]�[.a @ MONPM�[.afaUW2k�M�_dW7\M�Y�K.j�Nfemj�_O[7jhT�W7\hM�óOW7\M�Y�K.j�Nfemj�s2[2\�NP[2]�jhK2ôhnck�J^NfaUK
YL\�NU]�j�NUY�[.amjhW7S�Y�W7]LKZ]^T
[2]�[.a @ MONPM
V^W^K.Mc]LW7T.t x KZ\�J�[2Y�MmT�JLK�R�K.M�T�k�[ @ T�W�QL]�V^KZ\hM�Th[2]�VM�Y�K.j�Nfemj!s2[2\�NP[2]�jhK
NPMcT�JL\�W7QLb7J�[2]Kh��[2S�Y^aUK7t�G+jhKZ\�Th[.NU]T @ Y�K�W2_^_dW7\hj�NU]Lb�S=[ @ NU]���QLKZ]�jhK�\h[.NU]^_O[.afaLs2[2\�NP[2R^NfafNUT @ _dW7\
[!b7\�W7QLY
W2_
M�Th[2T�NUW7]�MZt�H!JLK.M�KM�Th[2T�NUW7]�M�J�[.s7K�T�J^NPM�_dW7\hj�NU]Lb�NU]"jhW7S�S�W7]ct
H!JLKZ\�KS=[ @ R�K[2]<[7VLV7NUT�NUW7]�[.aOn�s7KZ\ @
aUWLjZ[.afNUâZK.Vmn!_dW7\hj�NU]Lb%W7]'W7]LKBW2_�T�JLK<M�Th[2T�NUW7]�M�NU]+T�J^NPM�b7\�W7QLYct � ]+YL\�NU]�j�NUY�[.ajhW7S�Y�W7]LKZ]^T=[2]�[.a @ MONPMZn
T�JLKs2[2\�NP[2]�jhK�Kh�LY^aP[.NU]LK.V"R @ T�J^NPM�_dW7\hj�NU]Lb=NPM�V7NPM�T�\�NURLQLT�K.V%[2S�W7]Lb=[.afa
W2_�T�JLK�M�Th[2T�NUW7]�MZn�R�W7T�JBNU]�MONPV^K
[2]�V<W7QLThMONPV^K�W2_!T�JLK�b7\�W7QLYctH!J^NPM�s2[2\�NP[2]�jhK�NPM�_dW7QL]�V<NU])[.afa�W2_!T�JLKaUW^[7V7NU]Lb^MZt�H!J^NPM�S=[ @ aUK.[7V"T�W
[=Y�W^W7\�\�KZb2NUW7]�[.afNUâ.[2T�NUW7])W2_�M�Th[2T�NUW7]�M�MONU]�jhK=T�JLK�M�QLS~W2_�aUWLjZ[.afNUâZK.V)Kh�cK.jhThM�k!Nfafa�R�K=M�YL\�K.[7V"W2s7KZ\�[.afa
S�WLV^K.MZt � ]"_O[7jhT�W7\[2]�[.a @ MONPMZn�T�JLK�s2[2\�NP[2]�jhKBV^QLK=T�WBT�JLK�aUWLjZ[.afNUâZK.V%_dW7\hj�NU]Lb<b7W^K.M�NU]^T�W<T�JLK=M�Y�K.j�Nfemj
s2[2\�NP[2]�jhK7tIH!JLK<s2[2\�NP[2]�jhK%V^QLK"T�W%T�J�[2T�aUWLjZ[.afNUâZK.V�_dW7\hj�NU]Lb'V^W^K.M=]LW7T�S=[2]^Nf_dK.M�T=NUThM�Khaf_�W7]�[2] @ W2_
T�JLK�aUW^[7V7NU]Lb^MZt)H!JLK=s2[2\�NP[2]�jhKBT�JLK<M�Th[2T�NUW7]�MM�J�[2\�K�NPM�jZ[.afaUK.V+jhW7S�S�QL]�[.afNUT @ t)i7Th[2T�NUW7]�MT�J�[2TJ�[.s7K
jhW7S�S�QL]�[.afNUT @ jhW7S�YL\�NPM�K�[�\�KZb2NUW7]%[2]�V<\�KZYL\�K.M�KZ]^T[=MONU]Lb2aUK�_O[7jhT�W7\.t�½�]^afNU�7K�YL\�NU]�j�NUY�[.a�jhW7S�Y�W7]LKZ]^T
[2]�[.a @ MONPMZn
T�JLKBM�Y�K.j�Nfemj=s2[2\�NP[2]�jhK=NPMKh��j�aUQ�V^K.V)_d\�W7S5jhW7S�S�W7]%_O[7jhT�W7\hM�[2]�V"NPM]LW7T�J^NPVLV^KZ])NU]'T�JLK
aUW^[7V7NU]Lb^MZt+Ê�YLT�NUS=[.afa @ n!k!K=k!W7Q^aPV%afNU�7K<T�W"J�[.s7K=T�JLKB]^QLS�R�KZ\�W2_�_O[7jhT�W7\hM�M�Q�j�J'T�J�[2TT�JLK<M�Y�K.j�Nfemj
s2[2\�NP[2]�jhK�NPM!S�NU]^NUS�NUâZK.V0�mT�J�[2T
NPMZnLk!K�k!W7Q^aPV�afNU�7K�T�W�J�[.s7K�[7M�S�Q�j�J=W2_�T�JLK�s2[2\�NP[2]�jhK[7M�Y�W^M�MONUR^aUKR�K
Kh�LY^aP[.NU]LK.V�R @ jhW7S�S�QL]�[.afNUT @ t
H!J^NPM�V7Nf�cKZ\�KZ]�jhK�R�KZT�k!KZKZ]_O[7jhT�W7\
[2]�[.a @ MONPM
[2]�V�YL\�NU]�j�NUY�[.acjhW7S�Y�W7]LKZ]^T
[2]�[.a @ MONPM!S=[ @ W7]^a @ R�KM�QLY�KZ\�emj�NP[.a�_dW7\!s2[2\�NP[2R^aUK.M�M�Q�j�J<[7M�S�W7]^T�J^a @ M�K.[�aUKZs7Kha�YL\�K.M�M�QL\�K.M!W7\�q7ã� x [
JLKhNUb7J^ThMZn^RLQLT�jhW7Q^aPV�R�K�NUS�Y�W7\�Th[2]^T
_dW7\�s2[2\�NP[2R^aUK.MZn^afNU�7K�\h[.NU]^_O[.afaOn^k�JLKZ\�K�s7KZ\ @ aUWLjZ[.amKh�cK.jhThM!jZ[2]�J�[.s7K
[�MONUb7]^NfemjZ[2]^T�NU]���QLKZ]�jhK�W7]BNU]�V7NUs7NPV^Q�[.a!M�Th[2T�NUW7]Bs2[2\�NP[2R^NfafNUT @ t
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i2NU]�jhKBT�JLK=jhW7\�\�KhaP[2T�NUW7])S=[2T�\�Nf�"_dW7\�S=M�T�JLK�R�[7j��^R�W7]LK=W2_�W7QL\�M�T�Q�V @ ncNUTNPM�YL\�K.M�KZ]^T�K.V"NU]'H�[2R^aUK%o7t
�+NUT�J�T�JLK!Kh��jhKZYLT�NUW7]�W2_ x W7]�jhK�jhW7\�\�KhaP[2T�K.Vk!NUT�J=i^[2]=i7KZR�[7M�T�NP[2]cn^[.afa�W2_mT�JLK�jhW7\�\�KhaP[2T�NUW7]�jhW^KhäBj�NUKZ]^ThM
[2\�KY�W^MONUT�NUs7K7t��%K]LW7T�KT�J�[2T �x l NPM�s7KZ\ @ M�S=[.afa�_dW7\�[.afa'j!MONU]�jhK�K.[7j�J"M�Th[2T�NUW7]<s7K.jhT�W7\�NPM�V^W7S�NU]�[2T�K.V
R @ âZKZ\�W^M�ó�H�[2R^aUK ¹ ôht
� ]=_O[7jhT.n�[.afa �x l � M![2\�KM�S=[.afaUKZ\�T�J�[2]BT�JLK�\�K.M�W2aUQLT�NUW7]<W2_
T�JLK�\h[.NU]<b^[2QLb7K7t�i2NU]�jhK�[.afa�s2[.aUQLK.M�W2_Cx l m

[2]�V.x � m[2\�KY�W^MONUT�NUs7K�W7\�âZKZ\�W�n�s2[.aUQLK.M�W2_�óEx l m î7�x l ô�óEx � m î7�x � ô!k!Nfafa�W7]^a @ R�K�]LKZb^[2T�NUs7Kk�JLKZ]"W7]LK
M�Th[2T�NUW7]"\�K.jhW7\hVLM�]LWB\h[.NU]^_O[.afa![2]�V<]LW7T�T�JLK�W7T�JLKZ\.t � _�M�Th[2T�NUW7]Yj�NPM�\�KZY�W7\�T�NU]LbBâZKZ\�WB\h[.NU]^_O[.afaOn�s2[.aUQLK.M
W2_!óEx l m î7�x l ô![2\�K�W2_�[2]<W7\hV^KZ\�W2_
S=[2b7]^NUT�Q�V^K�M�S=[.afaUKZ\�T�J�[2]B\h[.NU]<b^[2QLb7K�\�K.M�W2aUQLT�NUW7]cn�W7\�Ê�£�o.ã { f
NU]�j�JLK.MZn�[2]�V"]LKZb^[2T�NUs7K7t���JLKZ])[BM�Th[2T�NUW7]<\�K.jhW7\hVLM�\h[.NU]^_O[.afaOn�T�J^NPM�s2[.aUQLK�NPM�W2_�[2]"W7\hV^KZ\�W2_![2T�aUK.[7M�T
o.ã { ] NU]�j�JLK.MZnm[2]�V�NPM�Y�W^MONUT�NUs7K7t!i7W�k�JLKZ]<W7]LKM�Th[2T�NUW7]=\�K.jhW7\hVLM!\h[.NU]Bk�J^NfaUKT�JLK�W7T�JLKZ\�\�KZS=[.NU]�M�V^\ @ n
NUT�jhW7]^T�\�NURLQLT�K.M�]LKZb^[2T�NUs7Kha @ T�W�T�JLK�M�QLS�S=[2T�NUW7]�NU]<T�JLK�jhW2s2[2\�NP[2]�jhK�K.g7Q�[2T�NUW7]"ó�w�g7Q�[2T�NUW7] v ôht���JLKZ]
M�QLS�S�K.V=W2s7KZ\!T�JLK�KZ]^T�NU\�K\�K.jhW7\hVmn^k!K�S=[ @ e�]�V=T�J�[2T!T�JLK�K.g7Q�[2T�NUW7]Bb2NUs7K.M�[]LKZb^[2T�NUs7K�s2[.aUQLK�Nf_
W7]LK
M�Th[2T�NUW7]=J�[7M�S=[2] @ âZKZ\�W^M![2]�V=[�M�S=[.afacS�K.[2]cn^k�J^NfaUKT�JLK�W7T�JLKZ\!J�[7M
_dKZk�âZKZ\�W^M![2]�V=[�aP[2\�b7KZ\!S�K.[2]ct

o v



o2¼

1.000  .075  .063  .065  .056  .018  .066  .019  .026  .027  .037  .040  .105  .060  .058  .010  .081  .273  .072  .062  .031  .026
 .075 1.000  .309  .129  .085  .062  .478  .078  .067  .111  .064  .184  .080  .296  .136  .058  .108  .053  .080  .038  .048  .102
 .063  .309 1.000  .133  .105  .080  .257  .108  .098  .177  .065  .183  .120  .161  .106  .054  .082  .054  .110  .033  .076  .107
 .065  .129  .133 1.000  .268  .360  .084  .193  .443  .298  .262  .244  .074  .056  .074  .173  .231  .033  .120  .028  .180  .246
 .056  .085  .105  .268 1.000  .249  .096  .147  .217  .146  .220  .143  .126  .072  .053  .132  .332  .069  .081  .003  .128  .110
 .018  .062  .080  .360  .249 1.000  .055  .176  .459  .221  .427  .231  .052  .039  .017  .192  .240  .008  .114  .004  .237  .151
 .066  .478  .257  .084  .096  .055 1.000  .110  .052  .107  .079  .125  .117  .432  .113  .082  .100  .073  .072  .034  .071  .077
 .019  .078  .108  .193  .147  .176  .110 1.000  .215  .565  .184  .135  .032  .092  .071  .304  .125  .020  .053  .032  .205  .156
 .026  .067  .098  .443  .217  .459  .052  .215 1.000  .341  .302  .178  .057  .034  .036  .204  .201  .016  .107  .015  .202  .193
 .027  .111  .177  .298  .146  .221  .107  .565  .341 1.000  .198  .145  .044  .085  .063  .232  .126  .030  .078  .032  .176  .167
 .037  .064  .065  .262  .220  .427  .079  .184  .302  .198 1.000  .196  .049  .054  .018  .186  .275  .026  .109  .005  .255  .127

.040  .184  .183  .244  .143  .231  .125  .135  .178  .145  .196 1.000  .090  .118  .063  .098  .175  .023  .191  .008  .175  .171

 .105  .080  .120  .074  .126  .052  .117  .032  .057  .044  .049  .090 1.000  .056  .072  .045  .130  .130  .097  .055  .037  .052
 .060  .296  .161  .056  .072  .039  .432  .092  .034  .085  .054  .118  .056 1.000  .111  .077  .084  .057  .050  .024  .049  .094
 .058  .136  .106  .074  .053  .017  .113  .071  .036  .063  .018  .063  .072  .111 1.000  .037  .049  .078  .030  .149  .020  .060
 .010  .058  .054  .173  .132  .192  .082  .304  .204  .232  .186  .098  .045  .077  .037 1.000  .147  .020  .056  .018  .198  .140
 .081  .108  .082  .231  .332  .240  .100  .125  .201  .126  .275  .175  .130  .084  .049  .147 1.000  .116  .110  .009  .145  .113
 .273  .053  .054  .033  .069  .008  .073  .020  .016  .030  .026  .023  .130  .057  .078  .020  .116 1.000  .063  .045  .042  .005
 .072  .080  .110  .120  .081  .114  .072  .053  .107  .078  .109  .191  .097  .050  .030  .056  .110  .063 1.000  .001  .090  .066
 .062  .038  .033  .028  .003  .004  .034  .032  .015  .032  .005  .008  .055  .024  .149  .018  .009  .045  .001 1.000  .008  .041

 .031  .048  .076  .180  .128  .237  .071  .205  .202  .176  .255  .175  .037  .049  .020  .198  .0145  .042  .090  .008 1.000  .087

 .026  .102  .107  .246  .110  .151  .077  .156  .193  .167  .127  .171  .052  .094  .060  .140  .113  .005  .066  .041  .087 1.000

.040  .184  .183  .244  .143  .231  .125  .135  .178  .145  .196 1.000  .090  .118  .063  .098  .175  .023  .191  .008  .175  .171

.031  .048  .076  .180  .128  .237  .071  .205  .202  .176  .255  .175  .037  .049  .020  .198  .145  .042  .090  .008 1.000  .087.031  .048  .076  .180  .128  .237  .071  .205  .202  .176  .255  .157  .037  .049  .020  .198  .145  .042  .090  .008 1.000  .087.031

.031  .048  .076  .180  .128  .237  .071  .205  .202  .176  .255  .175  .037  .049  .020  .198  .145  .042  .090  .008 1.000  .087

12345678

1

1
2
3
4
5
6
7
8
9

10

10
11
12
13
14
15
16
17
18
19
20
21
22

 1     2     3      4     5      6     7      8     9    10     11   12    13    14    15    16    17    18    19    20    21    22 1 - Benavente-Hormigueros     1     2      3     4     5      6     7      8     9     10    11    12    13    14    15    16    17    18    19    20    21    22

1 - Benavente-Hormigueros
2 -

 1 - Benavente-Hormigueros
 2 - Botijas 1
 3 - Botijas 2
 4 - Cubuy
 5 - Gurabo
 6 - Las Piedras
 7 - Negro-Corozal

 8 - Ouque
 9 - Pena Pobre-Naguabo
10 - Pico del Este
11 - San Lorenzo
12 - Cayey
13 - Cerro Maravilla
14 - Corozal Substation

22 - San Juan WSFO

15 - Dos Bocas
16 - Fajardo
17 - Gurabo Substation
18 - Maricao
19 - Ponce
20 - San Sebastian
21 - Yabucoa

1      2      3      4      5      6      7      8      9      10     11     12     13     14     15     16     17     18     19     20     21  

15 - Dos Bocas

16 - Fajardo
17 - Gurabo Substation
18 - Maricao
19 - Ponce
20 - San Sebastian
21 - Yabucoa
22 - San Juan WSFO

H�[2R^aUKBo7l�r�W7\�\�KhaP[2T�NUW7]<S=[2T�\�Nf�B_dW7\�[.afa
T�k!KZ]^T@ ÒdT�k!W�M�Th[2T�NUW7]�M!NU]x QLKZ\�T�W=��NPjhW�nu Q^a@ o.p^¼2É�T�JL\�W7QLb7J
u QL]LK=o.p7¾7¾Lt



o.¾

x KZ\hjhKZ]^T x KZ\hjhKZ]^T
i7Th[2T�NUW7] âZKZ\�W^M `<K.[2] i7Th[2T�NUW7] âZKZ\�W^M `<K.[2]
? KZ]�[.s7KZ]^T�KZÒ y W7\�S�NUb7QLKZ\�W^M ¼2pLt q t ã7ã7p r![ @ K @ ¾7ãLtf¼ t ã7ã^¼
? W7T�N Z�[7M�o ¼ ¹ t É t ã7ã^¼ r�KZ\�\�W�`"[2\h[.s7NfafaP[ ¼2¾Ltf¼ t ãLo7o
? W7T�N Z�[7M ¹ ¾Lo7t ã t ã7ã^¼ r�W7\�W7â.[.a
i7QLR�M�Th[2T�NUW7] ¾^¼^tf¼ t ã7ã^¼
r�QLRLQ @ ¼2qLt ¾ t ãLo ¹ X W^M ? WLjZ[7M ¾7pLt Ç t ãLo.ã
ò QL\h[2R�W ¾ v t ¹ t ã7ã7¾ z [�Z�[2\hV^W ¾^¼^t ¾ t ã7ã7¾
�c[7M x NUK.V^\h[7M p ¹ tUo t ãLo.ã ò QL\h[2R�WBi7QLR�M�Th[2T�NUW7] p ¹ t ¾ t ã7ã7¾
��KZb7\�W7Ò�r�W7\�W7â.[.a p7ãLt ¾ t ã7ã^¼ `"[2\�NPjZ[2W ¾7pLtUo t ãLo.É
Ê�Q�g7QLK ¾7ÉLt q t ãLo7o x W7]�jhK p Ç t Ç t ã7ã Ç
x KZ]�[ x W7RL\�K��[2b7Q�[2R�W ¼2¾Lt v t ãLo7o i^[2]"i7KZR�[7M�T�NP[2] ¼2¾Lt ã t ãLo Ç
x NPjhWBV^Kha
w�M�T�K v ãLt ¾ t ãLo.p ��[2RLQ�jhW^[ pLo7t ¹ t ãLo.ã
i^[2]<�mW7\�KZ]LâZW ¾^¼^tf¼ t ãLo7o i^[2] u Q�[2]<��i z Ê p ¹ t É t ã7ã v
H�[2R^aUK ¹ l x KZ\hjhKZ]^T�W2_�JLW7QL\hM�T�J�[2T�M�Th[2T�NUW7]�M�\�K.jhW7\hV^K.V<]LWB\h[.NU]^_O[.afaOn�[2]�V<T�JLK�S�K.[2]<JLW7QL\�a @ \h[.NU]^_O[.afaNU]BNU]�j�JLK.M
H!J^NPM�NPMT�JLK=WLjZjhQL\�\�KZ]�jhKBR�KZT�k!KZKZ]+i^[2]'i7KZR�[7M�T�NP[2]+[2]�V x W7]�jhK7t<H!JLKBjhW2s2[2\�NP[2]�jhK=R�KZT�k!KZKZ])T�JLK.M�K
T�k!W�M�Th[2T�NUW7]�M�NPM�[�s7KZ\ @ M�S=[.afa�]LKZb^[2T�NUs7K�s2[.aUQLK7t
i7T�W2amóho.p^¼ ¹ ôm[2]�V�i7J�[2\�W7]=óho.p^¼ Ç ômYL\�K.M�jh\�NUR�K�\�KZS�W2s7NU]Lb[.afa�JLW7QL\hMcNU]�k�J^NPj�J�]LW7]LK�W2_�T�JLK�M�Th[2T�NUW7]�M

\�K.jhW7\hVLM\h[.NU]^_O[.afaOt � _�NUTNPM�\h[.NU]^NU]Lb)M�W7S�KZk�JLKZ\�K=W7])T�JLK�NPMOaP[2]�V+[2T�[<Y�[2\�T�NPjhQ^aP[2\�JLW7QL\.n�T�JLKZ]'T�J�[2T
JLW7QL\NPM�jhW7]�MONPV^KZ\�K.V)T�W<R�K%õhY�W7T�KZ]^T�NP[.afa @ \h[.NU] @ t ö��%KBjhW7]�M�T�\�Q�jhT�K.V)[B]LKZk�ó�åYw$Xmô�VL[2Th[BS=[2T�\�Nf�
T�J�[2T
NU]�j�aUQ�V^K.M�W7]^a @ Y�W7T�KZ]^T�NP[.afa @ \h[.NU] @ JLW7QL\hMZt
H�[2R^aUKÉ�M�JLW2k�M
T�J�[2T�T�JLK�Y�KZ\hjhKZ]^T�W2_cJLW7QL\hM�k!NUT�J=]LW
\h[.NU]^_O[.afa�W2s7KZ\�T�JLKKZ]^T�NU\�KNPMOaP[2]�V%V^K.jh\�K.[7M�K.M�_d\�W7S�R�KZT�k!KZKZ]"T�k!W�T�W=]^NU]LK�Y�KZ\hjhKZ]^T�_dW7\�K.[7j�J"M�Th[2T�NUW7]
_d\�W7S�T�JLKW7\�NUb2NU]�[.a!VL[2Th[=M�KZT.t�H!JLK�S�K.[2]<_dW7\�K.[7j�J"M�Th[2T�NUW7]<S�W7\�KT�J�[2]%V^W7QLR^aUK.MZncRLQLT�M�T�Nfafa
afNUK.M[2]
W7\hV^KZ\�W2_!S=[2b7]^NUT�Q�V^KBM�S=[.afaUKZ\T�J�[2]"b^[2QLb7K�\�K.M�W2aUQLT�NUW7]ct z W7\�T�J^NPM�\�K.[7M�W7]cnmk!K=jhW7]�MONPV^KZ\�[.afa!W2_!T�JLK
JLW7QL\hM�NU]�W7QL\!VL[2Th[�M�KZT.n2]LW7T0Z�Q�M�T�Y�W7T�KZ]^T�NP[.afa @ \h[.NU] @ W7]LK.MZt
H!JLK�jhW2s2[2\�NP[2]�jhK�M�T�\�Q�jhT�QL\�K!W2_cW7QL\�_O[7jhT�W7\
[2]�[.a @ MONPM�V^W^K.M
]LW7T�V7Nf�cKZ\!MONUb7]^NfemjZ[2]^T�a @ _d\�W7S�[2]=[2]�[.a @ MONPM
Y�KZ\�_dW7\�S�K.V�Q�MONU]LbW7]^a @ Y�W7T�KZ]^T�NP[.afa @ \h[.NU] @
JLW7QL\hMZn�[7M�k!K�M�J�[.afa�M�KZK�NU]+r�J�[2YLT�KZ\qLt�G�b^[.NU]cn�[.afa!s2[.aUQLK.M�W2_�óEx l m î��x l ô�óEx � m î��x � ô�[2\�K�Y�W^MONUT�NUs7K



o.p

x KZ\hjhKZ]^T x KZ\hjhKZ]^T
i7Th[2T�NUW7] âZKZ\�W^M `<K.[2] i7Th[2T�NUW7] âZKZ\�W^M `<K.[2]
? KZ]�[.s7KZ]^T�KZÒ y W7\�S�NUb7QLKZ\�W^M ¼ v t ¹ t ã ¹ É r![ @ K @ ¼2qLt p t ãLo.¾
? W7T�N Z�[7M�o ¼2ãLt Ç t ãLo.p r�KZ\�\�W�`"[2\h[.s7NfafaP[ ¼ Ç t ã t ã ¹ p
? W7T�N Z�[7M ¹ ¼7¼^t p t ãLo.p r�W7\�W7â.[.a
i7QLR�M�Th[2T�NUW7] ¾ Ç t ã t ã ¹ ã
r�QLRLQ @ ¼^o7t ã t ã7É7ã X W^M ? WLjZ[7M ¾7qLt q t ã ¹ v
ò QL\h[2R�W ¾ ¹ t q t ã ¹ ã z [�Z�[2\hV^W ¾ Ç t ã t ã ¹ ã�c[7M x NUK.V^\h[7M ¾ Ç tf¼ t ã ¹ ¼ ò QL\h[2R�WBi7QLR�M�Th[2T�NUW7] ¾7¾Lt q t ã ¹ ã
��KZb7\�W7Ò�r�W7\�W7â.[.a ¾^¼^t ¹ t ãLo.p `"[2\�NPjZ[2W ¾ Ç t q t ã7É ÇÊ�Q�g7QLK ¼2qLt v t ã7É7ã x W7]�jhK p7ÉLt É t ãLo.ã
x KZ]�[ x W7RL\�K��[2b7Q�[2R�W ¼ ¹ t ¹ t ã ¹ p i^[2]"i7KZR�[7M�T�NP[2] ¼^o7t ¾ t ã7É^¼
x NPjhWBV^Kha
w�M�T�K q7ÉLt ã t ã7q7ã ��[2RLQ�jhW^[ ¾ Ç t v t ã ¹ ¼i^[2]<�mW7\�KZ]LâZW ¾7ãLt ã t ã ¹ ¾ i^[2] u Q�[2]<��i z Ê ¾ ¹ t ã t ãLo v
H�[2R^aUK=ÉLl X [2Th[=[2\�K_dW7\�Y�W7T�KZ]^T�NP[.afa @ \h[.NU] @ JLW7QL\hMZt x KZ\hjhKZ]^T�W2_�JLW7QL\hM�T�J�[2TM�Th[2T�NUW7]�M�\�K.jhW7\hV^K.V"]LW
\h[.NU]^_O[.afaOnm[2]�V=T�JLKS�K.[2]BJLW7QL\�a @ \h[.NU]^_O[.afacNU]BNU]�j�JLK.M
Kh��jhKZYLT�[2T�[2]BJLW7QL\�k�JLKZ]<M�Th[2T�NUW7]$j
\�K.jhW7\hVLM!\h[.NU]^_O[.afa
[2]�V<M�Th[2T�NUW7]P�<V^W^K.M!]LW7T.t

���E
 L%NONPI'�%¤7���O��KM���¥&�¦�I¨§W�O©JªPI'�«��!i¬��HG?&�����
G~�7K @ V^K.j�NPMONUW7]�T�W)S=[2�7K=NU] [2] @ _O[7jhT�W7\=[2]�[.a @ MONPM<ó�[.aPM�W"NU]�YL\�NU]�j�NUY�[.a�jhW7S�Y�W7]LKZ]^TB[2]�[.a @ MONPMhôNPM
JLW2k�S=[2] @ _O[7jhT�W7\hM�[2\�K=]LK.jhK.M�M�[2\ @ T�W"R�K.M�T=V^K.M�jh\�NUR�K"T�JLKBjhW2s2[2\�NP[2]�jhK<\�KhaP[2T�NUW7]�M�J^NUY�M=[2S�W7]Lb"T�JLK
s2[2\�NP[2R^aUK.MZt)i2NU]�jhK<T�JLKZ\�KB[2\�K�]LW"W7YLT�NUS=[.a!YL\�WLjhK.V^QL\�K.M_dW7\�V^W2NU]Lb%T�J^NPM�[7jh\�W^M�M[.afa�[2YLY^afNPjZ[2T�NUW7]�M�W2_
_O[7jhT�W7\=[2]�[.a @ MONPMZn�k!K"[2YLYL\�W^[7j�J+T�JLK<YL\�W7R^aUKZS0k!NUT�J [2]+KZS�YLJ�[7MONPM=W7]+T�\�NP[.a[2]�V+KZ\�\�W7\.t HcW)b7KZT
M�Th[2\�T�K.VmncJLW2k!KZs7KZ\.nck!K=Q�M�KB[<`<W7]^T�K=r![2\�aUW"YL\�WLjhK.V^QL\�K=T�J�[2TYL\�W2s7NPV^K.M�[2]%QLYLY�KZ\�R�W7QL]�V%W7])T�JLK
]^QLS�R�KZ\�W2_
M�Th[2T�NPM�T�NPjZ[.afa @ MONUb7]^NfemjZ[2]^T�_O[7jhT�W7\hMZt
H!JLK�`<W7]^T�K�r![2\�aUW�[2YLYL\�W^[7j�J=R�KZb2NU]�M!R @ V^KZT�KZ\�S�NU]^NU]Lb�T�JLK�M�Y�K.jhT�\�QLS�W2_�KhNUb7KZ]^s2[.aUQLK.M�ó�z VL[2Th[ ô

_dW7\
T�JLK�S=[2T�\�Nf� Ô VL[2Th[ æ Ì VL[2Th[ îBï VL[2Th[ M�JLW2k�]=[7M
[M�jh\�KZK�Y^aUW7T�NU] z NUb7QL\�K�ÉLt�ó�H!JLK�M�QLY�KZ\hM�jh\�NUYLT



¹ ã

õZVL[2Th[7ö=\�Kh_dKZ\hM�T�WBT�JLK�W7\�NUb2NU]�[.a�VL[2Th[<M�KZT.tfô)G�M�NPM�T @ Y^NPjZ[.aOn�T�JLK�e�\hM�T�M�KZs7KZ\h[.a�KhNUb7KZ]^s2[.aUQLK.M�Kh�LY^aP[.NU]
[�aP[2\�b7K�Y�W7\�T�NUW7]"W2_�T�JLK�T�W7Th[.a�s2[2\�NP[2]�jhK�k!NUT�J<aP[2T�T�KZ\�W7]LK.M�Kh�LY^aP[.NU]^NU]Lb%[=V^K.jh\�K.[7MONU]Lb"[2S�W7QL]^T.t��%K
]LKh�LT�b7KZ]LKZ\h[2T�K�T�k!KZ]^T @ ÒdT�k!W!M�QL\�\�W7b^[2T�K
\h[.NU]^_O[.afa�\�K.jhW7\hVLMcR @ \h[2]�V^W7S�a @ Y�KZ\�S�QLT�NU]Lb�T�JLK!q7qLn ã7¾7ã�JLW7QL\hM
k!NUT�J^NU]BK.[7j�JBM�Th[2T�NUW7]=[2]�V=jhW7S�YLQLT�K7n^[7M�R�Kh_dW7\�K7n^[�jhW7\�\�KhaP[2T�NUW7]=S=[2T�\�Nf� Ì M�QL\�\ t
H!JLKZ]cnL[7M�k�[7M�V^W7]LK
k!NUT�J%T�JLK�W7\�NUb2NU]�[.a�VL[2Th[Lnmk!K�V^KZT�KZ\�S�NU]LK�T�JLK=M�Y�K.jhT�\�QLS�W2_�M�QL\�\�W7b^[2T�KKhNUb7KZ]^s2[.aUQLK.M=ó�z M�QL\�\ ô!_d\�W7S
T�JLKBS=[2T�\�Nf� Ô M�QL\�\ æ Ì M�QL\�\ î ï M�QL\�\ t)�!KZY�K.[2T�NU]Lb)T�JLK=KZ]^T�NU\�KBYL\�WLjhK.V^QL\�K)o.ã7ãBT�NUS�K.M�b2NUs7K.M�Q�M
[%V7NPM�T�\�NURLQLT�NUW7]�W2_M�QL\�\�W7b^[2T�KBKhNUb7KZ]^s2[.aUQLK.MZn�[2]�V)k!K"j�JLW^W^M�KBT�JLK<S=[2b7]^NUT�Q�V^K<W2_�T�JLK<q2T�J)aP[2\�b7K.M�T
KhNUb7KZ]^s2[.aUQLK�_dW7\�K.[7j�J%S�WLV^K=[7M�T�JLK�p7q^ð�MONUb7]^NfemjZ[2]�jhK=aUKZs7Kha�ó�Ê�s7KZ\�aP[2]�V%[2]�V x \�KhNPM�KZ]�V^W7\�_dKZ\=o.p7¾ ¹ n
w�aPM�]LKZ\�[2]�VBH�M�W7]^NPMo.p7pLo2ôht
H!J^NPMp7q^ð�MONUb7]^NfemjZ[2]�jhK=aUKZs7Kha�NPMM�JLW2k�]%[7M�T�JLK�VL[7M�JLK.V"afNU]LK�NU] z NUb7QL\�K=ÉLt�H!JLK�aUK.[7V7NU]Lb"]^NU]LK

W7\�NUb2NU]�[.a�VL[2Th[KhNUb7KZ]^s2[.aUQLK.M�Kh��jhKZK.V=T�J^NPM�MONUb7]^NfemjZ[2]�jhK�aUKZs7Kha
[2]�V�T�J^Q�M!YL\�W2s7NPV^K�[2]BQLYLY�KZ\�R�W7QL]�V=W7]
T�JLK!]^QLS�R�KZ\�W2_�_O[7jhT�W7\hMcT�W[.afaUW2k)NU]�W7QL\
e�]�[.am[2]�[.a @ MONPMZt�i2NU]�jhK�M�jh\h[2S�R^afNU]LbT�JLK�\h[.NU]^_O[.afam[2S�W7QL]^T�_dW7\
K.[7j�JBJLW7QL\�V^K.M�T�\�W @ M�T�JLKM�KZ\�NP[.a
jhW7\�\�KhaP[2T�NUW7]=NU]<T�JLKVL[2Th[Ln^T�JLKMONUb7]^NfemjZ[2]�jhKaUKZs7Kha�\�KZYL\�K.M�KZ]^ThM!k�J^NUT�K
]LW2NPM�K7t ? K.jZ[2Q�M�Kk!K�[2\�K�W7]^a @ jhW7]�jhKZ\�]LK.VBk!NUT�JBQ�MONU]Lb=T�JLK.M�K�\�K.M�Q^aUThM�[7M![�b7Q^NPV^K7n�[S�W7\�K�KhaP[2R�W7\h[2T�K
T�K.M�T�[2b^[.NU]�M�T!\�K.VB]LW2NPM�Kk�[7M�]LW7T�jhW7]�MONPV^KZ\�K.Vmt
� ] M�QLS�S=[2\ @ n�J�[.s7NU]Lb+]^NU]LK%KhNUb7KZ]^s2[.aUQLK.M<Kh��jhKZK.V�T�JLK)MONUb7]^NfemjZ[2]�jhK%aUKZs7Kha�NU]�V7NPjZ[2T�K.M<T�J�[2T=k!K

M�JLW7Q^aPV�j�JLW^W^M�K<]LW'S�W7\�KBT�J�[2]�]^NU]LK<_O[7jhT�W7\hMNU]�W7QL\B[2]�[.a @ MONPMZt � ]�W7T�JLKZ\=k!W7\hVLMZn�K.[7j�J�\h[.NU]^_O[.afa
\�K.jhW7\hV7NU]Lb'M�Th[2T�NUW7]+V^W^K.M�]LW7T�R @ NUThM�Khaf_\�KZYL\�K.M�KZ]^TB["QL]^NPg7QLK"\h[.NU]^_O[.afa�\�KZb2NUW7]ct�i7Th[2T�NUW7]�M�S=[ @ R�K
b7\�W7QLY�K.V�NU]^T�W�\�KZb2NUW7]�MZn2[7MmaUW7]Lb�[7McT�JLK�]^QLS�R�KZ\
W2_L\�KZb2NUW7]�M
V^W^K.Mc]LW7T�Kh��jhKZK.V]^NU]LK7t�H!JLK!MONUb7]^NfemjZ[2]�jhK
T�K.M�T�NU]LbBYL\�W2s7NPV^K.M[2]"NUS�Y�W7\�Th[2]^T=õ�e�\hM�T�b7QLK.M�M�öB[7M�T�WBJLW2kIS=[2] @ _O[7jhT�W7\hM�k!K�M�JLW7Q^aPV)jhW7]�MONPV^KZ\�NU]
W7QL\�[2]�[.a @ MONPMZt
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[2]�[.a @ MONPMS�WLV^Kha�k!NUT�J"ñ�æ v _O[7jhT�W7\hMZt
���E® ¯«�0&�¦���°��������h���H&��'&������

G+Q�M�Kh_dQ^a�k�[ @ T�W�V7NP[2b7]LW^M�K�[�_O[7jhT�W7\
[2]�[.a @ MONPMcNPM
T�W�Kh��[2S�NU]LK!Y�[.NU\�k!NPM�K�Y^aUW7ThM�W2_mT�JLK�_O[7jhT�W7\caUW^[7V7NU]Lb^MZt
G�M�[2]BKh��[2S�Y^aUK z NUb7QL\�K Ç M�JLW2k�M!T�JLK�jhW7S�Y�W^MONUT�KW2_
Y�[.NU\�k!NPM�KY^aUW7ThM!_dW7\�ñ<æ v óEp l s7KZ\hM�Q�MHp�m[�L_dW7\j!æ�o�shñ î o�[2]�V5k<æ«j�shñ<ôht � ]"W7T�JLKZ\�k!W7\hVLMZn�T�JLKaUW^[7V7NU]Lb<W2_![BM�Th[2T�NUW7]<W7]<_O[7jhT�W7\�j
NPM�Y^aUW7T�T�K.V
[2b^[.NU]�M�T�T�JLK�aUW^[7V7NU]LbBW2_�T�J�[2T�M�Th[2T�NUW7]BW7]=_O[7jhT�W7\?kmt�`"[2] @ W2_�T�JLKY�W2NU]^ThM�j�aUQ�M�T�KZ\�KhNUT�JLKZ\�[.aUW7]Lb�T�JLK
[.�^NPMW7\�]LK.[2\�T�JLK=W7\�NUb2NU])NU]�V7NPjZ[2T�NU]Lb%afNU]LK.[2\�NU]�V^KZY�KZ]�V^KZ]�jZK"W2_�T�JLK�aUW^[7V7NU]Lb^M=ó�MONUS�Y^aUK<M�T�\�Q�jhT�QL\�K2ôht
H!JLKZ\�K�[2\�K7nLJLW2k!KZs7KZ\.n�S=[2] @ Y�W2NU]^ThM�T�J�[2T�afNUK�W2�)T�JLK�[.�^NPM�NU]�V7NPjZ[2T�NU]Lb"M�Th[2T�NUW7]�M�T�J�[2T�[2\�K�NU]�j�aUQ�V^K.V
NU]"S�W7\�K�T�J�[2]<W7]LK�jhW7S�S�W7]=_O[7jhT�W7\�ó�jhW7S�Y^aUKh�"M�T�\�Q�jhT�QL\�K2ôht ? K.jZ[2Q�M�KW2_�T�JLK�afNU]LK.[2\�NU]�V^KZY�KZ]�V^KZ]�jhK
W2_�jhW7S�S�W7]%_O[7jhT�W7\hMZnmNU]^T�KZ\�YL\�KZT�NU]Lb%T�JLKB\�K.M�Q^aUThM�_d\�W7S�_O[7jhT�W7\�[2]�[.a @ MONPM=óOW7\YL\�NU]�j�NUY�[.ajhW7S�Y�W7]LKZ]^T
[2]�[.a @ MONPMhô�NPM!K.[7MONUKZ\�k�JLKZ]"MONUS�Y^aUK�M�T�\�Q�jhT�QL\�K�NPM�YL\�K.M�KZ]^T�ó���NPj�JLS=[2])o.p7¾ v ôht
HcW%NUS�YL\�W2s7K<T�JLK%MONUS�Y^aUK)M�T�\�Q�jhT�QL\�K7n!T�JLKBaUW^[7V7NU]Lb+S=[2T�\�Nf�'NPM=S�Q^aUT�NUY^afNUK.V R @ [2]�W7\�T�JLW7b7W7]�[.a
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S=[2T�\�Nf� ¤ t�H!J^NPM!afNU]LK.[2\�T�\h[2]�MO_dW7\�S=[2T�NUW7]=W2_
T�JLK�aUW^[7V7NU]Lb=S=[2T�\�Nf�BJ�[7M!T�JLKYL\�W7Y�KZ\�T @ W2_
jhW7]�M�KZ\�s7NU]Lb
T�JLK!NU]L]LKZ\!YL\�WLV^Q�jhT�W2_mT�JLK!aUW^[7V7NU]Lbs7K.jhT�W7\hM�ó�jhW2aUQLS�]�M
W2_�p�ôc[2]�V�b7KZW7S�KZT�\�NPjZ[.afa @ \�KZYL\�K.M�KZ]^ThM�[�\�NUb2NPV
\�W7Th[2T�NUW7]+[2R�W7QLT�T�JLK"jhW^W7\hV7NU]�[2T�K<[.�^NPMBó���\�K @ M�âhNUb�o.p7p7É^ôht)�%K"j�JLW^W^M�K<["s2[2\�NUS=[.�+\�W7Th[2T�NUW7]+[2]�V
Y�KZ\�_dW7\�S�T�JLKjZ[.aPjhQ^aP[2T�NUW7]�M�Q�MONU]Lb � `%i^�'óho.p7¾^¼7ô
M�QLRL\�W7QLT�NU]LK z ��Ê�HcG�t
x [.NU\�k!NPM�K�Y^aUW7ThM
W2_cT�JLK�W7\�T�JLW7b7W7]�[.afa @ \�W7Th[2T�K.V�_O[7jhT�W7\�aUW^[7V7NU]Lb^M
_dW7\!ñ�æ v [2\�K�M�JLW2k�]�NU] z NUb7QL\�K

qLt�H!JLK�Y�W2NU]^ThM�R�KZT�T�KZ\�[.afNUb7]"[.aUW7]Lb�T�JLK�jhW^W7\hV7NU]�[2T�K[.�LK.M�NU]�V7NPjZ[2T�NU]Lb=NUS�YL\�W2s7K.V<MONUS�Y^aUK�M�T�\�Q�jhT�QL\�K7t
H!J^NPM�M�JLW2k�M�T�J�[2TT�JLK=M�Th[2T�NUW7]�M[2\�K�aUW^[7V7NU]Lb"W7]%W7]LK�Y�[2\�T�NPjhQ^aP[2\_O[7jhT�W7\�[2]�V"]LW7TW7])[2] @ W7T�JLKZ\hMZt
H!JLKZ\�K[2\�K�Kh��jhKZYLT�NUW7]�MZnmV^KZ]LW7T�K.V=R @ T�JLKM�T�\h[ @ Y�W2NU]^ThM�NU]"g7Q�[7V^\h[2]^ThM�W7]LK�[2]�V�_dW7QL\.t�H!JLK.M�K�Y�W2NU]^ThM
[2\�K!\�KhaP[2T�NUs7Kha @ _dKZk�M�QLb7b7K.M�T�NU]LbT�J�[2T�[�V7Nf�cKZ\�KZ]^T�T @ Y�K�W2_m\�W7Th[2T�NUW7]cn7M�Q�j�J=[7M�W7R^afNPg7QLK�ó u W2afafNf�cK�o.p7¾ v ôhn
k!Nfafa
]LW7T�R�KR�KZT�T�KZ\!NU]BNUS�YL\�W2s7NU]LbBMONUS�Y^aUK�M�T�\�Q�jhT�QL\�K7t
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W7]LK�_O[7jhT�W7\.tB��W"s2[.aUQLKBW2_�ñ5R�KZT�k!KZKZ]�oB[2]�V)p<[.afaUW2k�MK.[7j�J'M�Th[2T�NUW7]%T�WBaUW^[7V%W7])W7]LKB[2]�V"W7]^a @
W7]LK�_O[7jhT�W7\.t=G�aUT�JLW7QLb7J)]LW"j�JLW2NPjhKBW2_�ñ5\�KZs7K.[.aUK.V%Y�KZ\�_dK.jhT�MONUS�Y^aUK<M�T�\�Q�jhT�QL\�K7n
ñ�æ v W7YLT�NUS=[.afa @
aUW^[7VLM�T�JLK�M�Th[2T�NUW7]�M�W7]^T�WBjhW7S�S�W7]B_O[7jhT�W7\hMZnm[7M�k!K�M�J�[.afa!M�KZKaP[2T�KZ\.tH�[2R^aUK Ç M�JLW2k�M�T�JLK�jhW7S�S�W7]
aUW^[7V7NU]Lb^M�_dW7\�ñ0æ v t<H!JLK.M�K�aUW^[7V7NU]Lb^M�[2\�K�]LW7\�S=[.afNUâZK.V)R @ Th[2�7NU]Lb<T�JLKB[2R�M�W2aUQLT�K=s2[.aUQLKBW2_�K.[7j�J
_O[7jhT�W7\
aUW^[7V7NU]Lb�_dW7\�K.[7j�J<M�Th[2T�NUW7]cn^M�QLS�S�NU]Lb�T�JLK.M�K�s2[.aUQLK.M�_dW7\!K.[7j�JBM�Th[2T�NUW7]cnLV7NUs7NPV7NU]Lb=T�JLK�W7\�NUb2NU]�[.a
aUW^[7V7NU]Lb^M�R @ T�J^NPM�M�QLS<n�[2]�V=S�Q^aUT�NUY^a @ NU]LbBR @ o.ã7ã�ó�w�g7Q�[2T�NUW7]"¼7ô
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� T�NPM�T�JLK�S=[2b7]^NUT�Q�V^K�W2_!T�JLK�_O[7jhT�W7\�aUW^[7V7NU]Lb^M�T�J�[2T�k!Nfafa�V^KZT�KZ\�S�NU]LK=T�JLK�\�KZb2NUW7]�MZn�MONU]�jhK�NUT�NPMjhW7]LÒ
T�\�NURLQLT�NU]Lb"T�WBT�JLK=jhW7S�S�W7]%s2[2\�NP[2]�jhK7t<r�W7S�S�QL]�[.afNUT @ NPM�V^Khe�]LK.V%R @ T�JLK=M�QLS�W2_�T�JLK=M�g7Q�[2\�K.M�W2_
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i7Th[2T�NUW7] z [7jhT�W7\�o z [7jhT�W7\ ¹ z [7jhT�W7\�É z [7jhT�W7\ Ç z [7jhT�W7\�q z [7jhT�W7\ v
o Ò�o7t ¾7p ãLtUo.¾ Ò�o7t ¹ p o v t Ç o Ò�o7tUo ¹ ¹ t ¹ q
¹ ãLt Ç o o.pLtUo.q ÒOÉLt Ç7Ç o7t q7É ÉLt q7ã Ç tf¼ ¹É o7t p^¼ pLt p v ÒOãLtUo.ã ÉLt ã7p qLt q7q o.ãLt p7q
Ç o.qLtf¼7¼ Ò ¹ t ã v ãLt ¹2Ç ãLt ã Ç ÒOÉLtUo v ¹ t ¹ qq ÉLt É7¾ ÒOãLt É ¹ Ò�o7t q7¾ ÉLt p7p Ò�o.ãLt ¹ ã Ò�o7tf¼ ¹
v o7o7t q Ç ÒOÉLt p Ç ÒOãLt p7q ÒOqLt Ç ã Ò�o7o7t ¾7ã o7t Ç ã¼ ÒOÉLt ã Ç ¹ o7t ¾7¾ ÒOãLt pLo o7t É^¼ ãLt É^¼ ÒOãLt ¹ o¾ o7tUo7o ÒOãLt v ¼ ¹ ¼^t ¹ v Ò�o7t ã v ¹ t ¹ É Ò ¹ t Ç ¼
p o.qLt q7¾ Ò Ç t Ç É ¹ tf¼7¼ ÒOÉLt Ç q Ò Ç t p7q Ò�o7t Ç qo.ã v tf¼2p ÒOãLt p ¹ ¹2Ç t Ç7Ç ÒOãLt ¾ v Ç t ¹ o ÒOãLtf¼2ã
o7o Ç t v Ç Ò ¹ t q ¹ o7t Ç ¾ ÒOÉLt v ¾ Ò�o.ÉLt Ç7Ç o7t ¾7É
o ¹ Ç t É7ã ¹ t Ç ¾ Ò�o7t ¾ v ÒOãLt ¾ v Ò�o7t É7ã o2¼^t É Ç
o.É ÒOãLt ¾7q o7tf¼ Ç Ò ¹ tf¼ ¹ o.ãLt v q Ò�o7t ¹ É qLt ¹ vo Ç ÒOÉLt ¹ ¼ o2¼^t ¹ ¼ ÒOãLt ¹ p ãLt ¾ ¹ ãLt ã7ã Ò ¹ t ¾ Ç
o.q ÉLt É Ç qLt ã7ã Ò�o7tUo.q ¾Lt ¹ v qLt ã ¹ ÒOqLt Ç^¹o v ÒOãLtUo.p ÒOãLt ¾7q o ¹ t qLo Ò�o7t ¾7¾ Ò Ç t ã ¹ ÒOÉLt É7É
o2¼ o7t É7ã ÒOãLt ã Ç Ò�o7t pLo qLt Ç ã Ò�o ¹ t v ¹ ãLt ¾ v
o.¾ ÒOÉLt Ç q ãLtUo Ç ÒOãLtUo.p o2¼^t Ç v Ò ¹ tf¼ ¹ o7t ã^¼
o.p ÒOãLtUo.p ÒOãLt q7É Ò ¹ t ¹ ã ÉLtUo2¼ ÒOãLt Ç ¾ o v tf¼2q
¹ ã ÉLt ¾ ¹ o7t ã v ÒOãLtf¼ ¹ ¼^t ¾7É Ç t Ç ¼ Ò�¼^tUo Ç
¹ o ÒOãLt q v Ò ¹ t ã v v t q Ç Ò ¹ t É7q Ò v t ¾7p qLt Ç^¹
¹7¹ o ¹ t v ¹ ¹ t ¾7ã qLt Ç p ãLt Ç É ÒOãLtf¼ Ç Ç t v ¹

H�[2R^aUK Ç l)��W7\�S=[.afNUâZK.V�jhW7S�S�W7]'_O[7jhT�W7\=aUW^[7V7NU]Lb^M�_d\�W7S0T�JLK%jhW7S�S�W7]+_O[7jhT�W7\B[2]�[.a @ MONPM<[._dT�KZ\B[s2[2\�NUS=[.�BW7\�T�JLW7b7W7]�[.ac\�W7Th[2T�NUW7]ct z [7jhT�W7\�aUW^[7V7NU]Lb^M�[2\�KV7NUs7NPV^K.V<R @ T�JLK�M�QLS�W2_
T�JLK[2R�M�W2aUQLT�Ks2[.aUQLK
W2_maUW^[7V7NU]Lb^M�k!NUT�J^NU]BK.[7j�J�_O[7jhT�W7\.t�H!J^NPM�s2[.aUQLK�NPM�S�Q^aUT�NUY^afNUK.VBR @ o.ã7ã�T�Wb2NUs7K�T�JLK�]LW7\�S=[.afNUâZK.V�_O[7jhT�W7\
aUW^[7V7NU]Lb�t
T�JLK�_O[7jhT�W7\�aUW^[7V7NU]Lb^M�ó u W7JL]�M�W7]=[2]�V��+NPj�JLKZ\�]"o.p7¾ ¹ ôhn^M�W]LKZb^[2T�NUs7K!_O[7jhT�W7\
aUW^[7V7NU]Lb^M�k!Nfafa
jhW7]^T�\�NURLQLT�K
Y�W^MONUT�NUs7Kha @ T�W=T�JLKjhW7S�S�W7]<s2[2\�NP[2]�jhK7t�H!JLKNUS�Y�W7\�Th[2]�jhKW2_
T�JLK�MONUb7]BNPM�T�J�[2T�k!NUT�J^NU]%[�Y�[2\�T�NPjhQ^aP[2\
_O[7jhT�W7\.n�M�Th[2T�NUW7]�M�W2_�jhW7S�S�W7])MONUb7]'M�JLW7Q^aPV%R�K=b7\�W7QLY�K.Vmt<H!J^NPMk!Nfafa�R�K.jhW7S�KB[2YLY�[2\�KZ]^T�k�JLKZ])k!K
jhW7]�MONPV^KZ\�T�JL\�K.M�JLW2aPVLMZt
i2NU]�jhKBk!KB[2\�K�aUW^W7�7NU]Lb"_dW7\�M�Th[2T�NUW7]�MT�J�[2T�aUW^[7V%JLK.[.s7Nfa @ ódaP[2\�b7K=S=[2b7]^NUT�Q�V^K2ôW7]'[BY�[2\�T�NPjhQ^aP[2\

_O[7jhT�W7\.n^k!K�jZ[2]<j�JLW^W^M�K[T�JL\�K.M�JLW2aPVBT�W�V^Khe�]LK�[YL\�NUS=[2\ @ aUW^[7V7NU]LbB[7M�W7]LK�T�J�[2T�J�[7M![�]LW7\�S=[.afNUâZK.V
S=[2b7]^NUT�Q�V^K�W2_c¼^t q7ã�W7\cb7\�K.[2T�KZ\.t
i2NUS�NfaP[2\�a @ n7k!K!V^Khe�]LK�[�M�K.jhW7]�VL[2\ @ aUW^[7V7NU]Lb[7MmJ�[.s7NU]Lb�[!S=[2b7]^NUT�Q�V^K
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ªc¥�¯2¡Z¢m
i7Th[2T�NUW7] o ¹ É Ç q v
o ±^Æ�¸fÃ�±
¹ ±^Ø�¸d± ¸É Ø�¸UØ�Æ qLt q7q ±^Â�¸UØ ¸
Ç ± ¸ ¸ Ó�Óq ¹ ±^Â�¸PµLÂv ±�±�¸ ¸ Ã ÒOqLt Ç ãº¹ ±�±�¸�»�Â¼ µm±�¸�»�»¾ µ Ó ¸PµLÆp ± ¸ ¸ ¸ »o.ã v tf¼2p µ^Ã�¸fÃ�Ão7o ¹ ±^¿�¸fÃ�Ão ¹ ± Ó ¸U¿mµo.É ±^Â�¸UÆ ¸ qLt ¹ v
o Ç ± Ó ¸Pµ Óo.q qLt ã7ã »�¸PµLÆ qLt ã ¹ ÒOqLt Ç^¹
o v ±Lµ0¸ ¸ ±o2¼ qLt Ç ãº¹ ±Lµ0¸UÆmµo.¾ ± Ó ¸fÃmÆo.p ±^Æ�¸ Ó ¸
¹ ã ± Ó ¸fÃmÆ
¹ o v t q Ç Ò v t ¾7p qLt Ç^¹
¹7¹ ±Lµ0¸UÆmµ qLt Ç p

H�[2R^aUKqLl
H!JL\�K.M�JLW2aPV=aUW^[7V7NU]Lb^M�_dW7\!W7\�T�JLW7b7W7]�[.afa @ \�W7Th[2T�K.Vmn7]LW7\�S=[.afNUâZK.V<MONf�=_O[7jhT�W7\�[2]�[.a @ MONPMZt ? W2aPV^Ò
_O[7jhK�s2[.aUQLK.M�[2\�K�YL\�NUS=[2\ @ aUW^[7V7NU]Lb^M�k!NUT�JBS=[2b7]^NUT�Q�V^K.M!W2_�¼^t q7ãW7\!b7\�K.[2T�KZ\.t
H!JLK�\�K.M�T!W2_�T�JLK�s2[.aUQLK.M
[2\�K�aUW^[7V7NU]Lb^M�k!NUT�JBS=[2b7]^NUT�Q�V^K.M�R�KZT�k!KZKZ]"qLt ã7ã�[2]�V<¼^t Ç pLt
R�KZT�k!KZKZ])qLt ã7ã=[2]�V)¼^t Ç pLt�G�] @ T�J^NU]Lb<R�KhaUW2k�S=[2b7]^NUT�Q�V^K=qLt ã7ã�NPM�]LW7TjhW7]�MONPV^KZ\�K.V)M�Q^äBj�NUKZ]^TT�WBR�K
NU]�j�aUQ�V^K.V=NU]BT�JLK!_O[7jhT�W7\.t
�mW^[7V7NU]Lb^M�T�J�[2T�Kh��jhKZK.V=qLt ã7ã[2\�K�M�JLW2k�]�NU]<H�[2R^aUK�qLt ? W2aPV7_O[7jhK�s2[.aUQLK.M![2\�K
YL\�NUS=[2\ @ _O[7jhT�W7\!aUW^[7V7NU]Lb^M�[2]�V<T�JLK\�K.M�T�[2\�K�M�K.jhW7]�VL[2\ @ aUW^[7V7NU]Lb^MZt���W7T�KT�J�[2T�k!NUT�J^NU]%K.[7j�JB_O[7jhT�W7\
jhW2aUQLS�]cnm[.afa�W2_
T�JLK�YL\�NUS=[2\ @ _O[7jhT�W7\�aUW^[7V7NU]Lb^M�[2\�K�W2_
T�JLKM�[2S�KMONUb7]ct
G�M�NU]�V7NPjZ[2T�K.V�R @ T�JLK�M�KZY�[2\h[2T�NUW7]�W2_cYL\�NUS=[2\ @ aUW^[7V7NU]Lb^M
NU]BH�[2R^aUK Ç n7[2]�V�R @ T�JLK�[2YLY�K.[2\h[2]�jhK�W2_

MONUS�Y^aUK�M�T�\�Q�jhT�QL\�K�NU] z NUb7QL\�K�qLn.T�JLKZ\�K
NPM�b7W^WLVj�aUQ�M�T�KZ\�NU]Lb�óOb7\�W7QLY^NU]LbLômW2_mM�Th[2T�NUW7]�M�NU]^T�W�jhW7S�S�W7]�_O[7jhÒ
T�W7\hMZt�H!JLKZ\�K�[2\�K7n2JLW2k!KZs7KZ\.n7M�W7S�K!Kh��jhKZYLT�NUW7]�MZt ? W7T�N Z�[7M�Ò ¹ ó�M�Th[2T�NUW7]�É^ô�[2]�V��c[7M x NUK.V^\h[7M!ó�M�Th[2T�NUW7] v ô



¹ ¼

M�QL\�Y�[7M�M�T�JLK�YL\�NUS=[2\ @ aUW^[7V7NU]Lb�T�JL\�K.M�JLW2aPV=W7]=T�k!W�M�KZY�[2\h[2T�K�_O[7jhT�W7\hMZtc�%K�V^QLRBT�JLK.M�K=õ�_d\�KZKhaUW^[7V7NU]Lb^ö
M�Th[2T�NUW7]�M�MONU]�jhKBT�JLK @ [2\�K�_d\�KZK=T�WBaUW^[7V)W7])S�W7\�K�T�J�[2])W7]LK�_O[7jhT�W7\.t$��[2RLQ�jhW^[%ó�M�Th[2T�NUW7] ¹ o2ôV^W^K.M
]LW7T�M�QL\�Y�[7M�M�T�JLK�YL\�NUS=[2\ @ aUW^[7V7NU]Lb�T�JL\�K.M�JLW2aPV�_dW7\![2] @ _O[7jhT�W7\.tc�%KjZ[.afacT�J^NPM![BõhJLW7S�KhaUK.M�M�ö�M�Th[2T�NUW7]
MONU]�jhK�NUT�jZ[2]L]LW7T!R�K�Y^aP[7jhK.V=NU]B[2] @ \�KZb2NUW7]=R�[7M�K.V�QLY�W7]BW7QL\�YL\�NUS=[2\ @ T�JL\�K.M�JLW2aPV=s2[.aUQLK.MZt!i7W_dW7\!MONf�
_O[7jhT�W7\hMZnLT�JLK�M�QLS�W2_
_d\�KZKhaUW^[7V7NU]Lb<[2]�VBJLW7S�KhaUK.M�M�M�Th[2T�NUW7]�M!NPM�T�JL\�KZK7t!�%K�jZ[.afa
T�J^NPM�T�JLKBõh]LW7]�MONU]Lb7QLÒ
aP[2\�NUT @ ö<M�QLS<t � _�KZs7KZ\ @ M�Th[2T�NUW7]<aUW^[7V^K.V%W7]"W7]LK7n�[2]�V"W7]^a @ W7]LK7nm_O[7jhT�W7\�T�J^NPMM�QLS�k!W7Q^aPV"R�K�âZKZ\�W
[2]�V�k!W7Q^aPV=\�KZYL\�K.M�KZ]^T�[2]�NPV^K.[.ac_O[7jhT�W7\![2]�[.a @ MONPM�_dW7\�k�J^NPj�J=afNUT�T�aUK�M�QLR[Z�K.jhT�NUs7NUT @ k!W7Q^aPV�R�K�\�K.g7Q^NU\�K.Vmt
G�MS�KZ]^T�NUW7]LK.V)[2R�W2s7K7n�k!KB[2YLY^afNUK.V)_O[7jhT�W7\[2]�[.a @ MONPM_dW7\�ñ0æ~o�T�W%pLn�k�JLKZ\�KBñ�NPM�T�JLK=]^QLS�R�KZ\
W2_!jhW7S�S�W7]B_O[7jhT�W7\hMZt��%K_dW7QL]�V<T�J�[2T�ñ�æ v YL\�W2s7NPV^K.V<T�JLK�M�S=[.afaUK.M�T�]LW7]�MONU]Lb7Q^aP[2\�NUT @ M�QLS<t�H!JLK
]^QLS�R�KZ\�W2_ck�J^NUT�K�]LW2NPM�K�MONUb7]^NfemjZ[2]^T!S�WLV^K.M
b2NUs7K.M
Q�M
W7QL\�QLYLY�KZ\!R�W7QL]�V�_dW7\�ñ"n^[2]�V�T�JLK�S�NU]^NUS�NUâ.[2Ò
T�NUW7]"W2_�T�JLK�]LW7]�MONU]Lb7Q^aP[2\�NUT @ M�QLS~b2NUs7K.M�Q�M�W7QL\�Kh��[7jhT�]^QLS�R�KZ\�W2_�_O[7jhT�W7\hM�NU]%W7QL\�\�KZb2NUW7]�[.afNUâ.[2T�NUW7]
W2_ x QLKZ\�T�W=��NPjhW�t
H!JLK�\�KZb2NUW7]�[.afNUâ.[2T�NUW7]<Q�MONU]Lb=MONf�<jhW7S�S�W7]�_O[7jhT�W7\hM
NPM!M�JLW2k�]=NU] z NUb7QL\�K v t��!KZY�K.[2T�NU]Lb�nLk!K�J�[.s7K

Q�M�K.V)T�JLKBjhW7S�S�W7]%_O[7jhT�W7\S�WLV^Kha�k!NUT�J'[2])W7\�T�JLW7b7W7]�[.a�\�W7Th[2T�NUW7])W2_�T�JLK�aUW^[7V7NU]Lb%S=[2T�\�Nf�'[2]�V)[
S�NU]^NUS�NUâ.[2T�NUW7]<W2_cT�JLK�]LW7]�MONU]Lb7Q^aP[2\�NUT @ M�QLS�T�W�[7j�J^NUKZs7K�T�J^NPM�S=[2Yct�H!JLK�\�KZb2NUW7]�M![2\�K�V7NUs7NPV^K.VBR�[7M�K.V
W7]=YL\�NUS=[2\ @ aUW^[7V7NU]Lb^M!W7]=K.[7j�JBM�Th[2T�NUW7]ct z W7\!T�JLK�T�JL\�KZK�]LW7]�MONU]Lb7Q^aP[2\�M�Th[2T�NUW7]�M�k!K�J�[.s7K�V^\h[.k�]=T�JLK
afNU]LK�W7]"óOW7\!s7KZ\ @ j�aUW^M�K2ô!T�W�T�JLKhNU\�aUWLjZ[2T�NUW7]�MZt
�%K�J�[.s7K�T�K.M�T�K.V"T�JLKBM�Th[2R^NfafNUT @ W2_�T�J^NPM\�KZb2NUW7]�[.afNUâ.[2T�NUW7]'k!NUT�J)\�K.M�Y�K.jhTT�W"V7Nf�cKZ\�KZ]^T�T�KZS�Y�W7\h[.a

M�QLRmV^W7S=[.NU]�MBóO]LW7T�M�JLW2k�]môht'H!J^NPM�k�[7M�V^W7]LK<R @ \�KZY�K.[2T�NU]Lb%T�J^NPM�_O[7jhT�W7\�[2]�[.a @ MONPM�YL\�WLjhK.V^QL\�K<W7]
T�k!WBM�KZY�[2\h[2T�K�VL[2Th[BM�QLR�M�KZThMZtH!JLKe�\hM�TVL[2Th[=M�QLR�M�KZT�jhW7]�MONPM�T�K.V<W2_!W7]^a @ VL[ @ T�NUS�K�JLW7QL\hM�[2]�V<T�JLK
M�K.jhW7]�V<jhW7]�MONPM�T�K.V<W7]^a @ W2_�Y�W7T�KZ]^T�NP[.afa @ \h[.NU] @ JLW7QL\hMZt z W7\�R�W7T�J"M�QLR�M�KZThM�T�JLKYL\�WLjhK.V^QL\�K.M�\�K.M�Q^aUT�K.V
NU]B[�]LK.[2\�a @ NPV^KZ]^T�NPjZ[.ac\�KZb2NUW7]�[.afNUâ.[2T�NUW7]<[7M�T�J�[2T�b2NUs7KZ]=R @ T�JLK!_dQ^afa�VL[2Th[�M�KZT.t
H!J^NPM
aUKZ]�VLM!jhW7]^emV^KZ]�jhK



¹ ¾

z NUb7QL\�K v l ò KZW7b7\h[2YLJ^NPj�\�KZb2NUW7]�[.afNUâ.[2T�NUW7]'W2_ x QLKZ\�T�W"��NPjhW%R�[7M�K.V%W7]'[B_O[7jhT�W7\[2]�[.a @ MONPM=óOk!NUT�J'[2]W7\�T�JLW7b7W7]�[.am\�W7Th[2T�NUW7]BW2_
T�JLK�aUW^[7V7NU]Lb^Mhô!W2_
M�QLS�S�KZ\�T�NUS�K�jhW7]^s7K.jhT�NUs7K�\h[.NU]^_O[.afaOt



¹ p

T�J�[2T!T�JLK�_O[7jhT�W7\�[2]�[.a @ MONPM�k!K�Y�KZ\�_dW7\�S�K.V�NPM�\�KZYL\�K.M�KZ]^Th[2T�NUs7K�W2_
T�JLK�QL]�V^KZ\�a @ NU]LbB\h[.NU]^_O[.afa
\�KZb2NUW7]�MZt

´��E
 #�� ���������P¼q�H�����Hª5� � ��&t�
i2NU]�jhK�W7QL\�b7W^[.a�NPM�T�W=V^KZs7KhaUW7Y)[�YL\�K.V7NPjhT�NUW7]%S�WLV^Kha
_dW7\!_dW7\�K.jZ[7M�T�NU]Lb<jhW7]^s7K.jhT�NUs7K\h[.NU]^_O[.afa�W2s7KZ\�T�JLK
NPMOaP[2]�Vmn
k!K�Kh��[2S�NU]LK=T�JLKBV7NUQL\�]�[.a!s2[2\�NP[2R^NfafNUT @ W2_�YL\�K.j�NUY^NUTh[2T�NUW7])NU])K.[7j�J)W2_!T�JLKBMONf�)\�KZb2NUW7]�MZt=�%K
V^W=T�J^NPM�R @ jhW7]�MONPV^KZ\�NU]LbBT�JLKKZS�Y^NU\�NPjZ[.a
YL\�W7R�[2R^NfafNUT @ W2_�S�K.[7M�QL\h[2R^aUKYL\�K.j�NUY^NUTh[2T�NUW7]<_dW7\�K.[7j�JBJLW7QL\.t
z NUb7QL\�K�¼M�JLW2k�M�T�JLK�_d\�K.g7QLKZ]�j @ W2_�\h[.NU]^_O[.afa�óOKh��j�aUQ�V7NU]Lb=\h[.NU]^_O[.afac_d\�W7S�T�\�W7Y^NPjZ[.a�j @ j�aUW7]LK.Mhô�_dW7\!K.[7j�J
JLW7QL\cW2_�T�JLK�VL[ @ _dW7\cK.[7j�JW2_LT�JLK�MONf�\�KZb2NUW7]�MZt z [7jhT�W7\hM ¹ n Ç n2[2]�V v Kh�LJ^NUR^NUT
J^NUb7J�[2S�Y^afNUT�Q�V^K!S=[.�^NUS=[
NU]�T�JLK�aP[2T�K�[._dT�KZ\�]LW^W7]�[2]�VS�NU]^NUS=[�R�KZT�k!KZKZ]�S�NPV^]^NUb7J^T�[2]�V Ç [Lt S<t�H!JLK.M�K!T�JL\�KZK�_O[7jhT�W7\hMcjhW7S�YL\�NPM�K
T�JLK�\�KZb2NUW7]�M�NU]BT�JLK�k!K.M�T�KZ\�]=T�k!W7ÒdT�J^NU\hVLM
W2_�T�JLK�NPMOaP[2]�Vmt z [7jhT�W7\hM�o7n^ÉLnL[2]�V=q�[2\�K�j�J�[2\h[7jhT�KZ\�NUâZK.V=R @
aUW2k�[2S�Y^afNUT�Q�V^KBS=[.�^NUS=[BWLjZjhQL\�\�NU]Lb<NU])T�JLK�K.[2\�a @ S�W7\�]^NU]Lb%[2]�V"S�NU]^NUS=[<Th[2�7NU]Lb<Y^aP[7jhKBR�KZT�k!KZKZ]
¾BYct S<t"[2]�V%S�NPV^]^NUb7J^T.t%H!JLK.M�K�_O[7jhT�W7\hM�jhW7\�\�K.M�Y�W7]�V)T�W<\�KZb2NUW7]�MW7])T�JLK�NPMOaP[2]�V0� M�K.[7M�T�KZ\�])T�J^NU\hVmt
z [7jhT�W7\hM!o7n^ÉLn^[2]�V�q�[.aPM�W�M�JLW2k+S�Q�j�J�aUK.M�M�JLW7QL\�a @ s2[2\�NP[2R^NfafNUT @ T�J�[2]�_O[7jhT�W7\hM ¹ n Ç n^[2]�V v t ? [7M�K.V�W7]
T�JLKhNU\�JLW7QL\�a @ _d\�K.g7QLKZ]�j @ MONUb7]�[2T�QL\�K.MZn�T�JLKZ]cn�k!K�jZ[2]B_dQL\�T�JLKZ\�M�KZY�[2\h[2T�KT�JLK�NPMOaP[2]�V<NU]^T�W=T�k!W�aP[2\�b7KZ\
\�KZb2NUW7]�MZl
G�k!K.M�T�KZ\�])õZM�QLY�KZ\�Òd\�KZb2NUW7]�ö=[2]�VB[2]BK.[7M�T�KZ\�])õZM�QLY�KZ\�Òd\�KZb2NUW7]ct ö
�%K=jhW7Q^aPV%J�[.s7K�NU]^NUT�NP[.afa @ V7NUs7NPV^K.V x QLKZ\�T�W"��NPjhW<NU]^T�W<T�k!WB\�KZb2NUW7]�MR @ j�JLW^W^MONU]Lb%ñ�æ ¹ [2]�V

Y�KZ\�_dW7\�S�NU]Lb%[B_O[7jhT�W7\�[2]�[.a @ MONPMW7])T�JLKBVL[2Th[Lt"H!JLK=]LW7\�S=[.afNUâZK.V)YL\�NUS=[2\ @ [2]�V)M�K.jhW7]�VL[2\ @ _O[7jhT�W7\
aUW^[7V7NU]Lb^M�_dW7\�M�Q�j�J"[2]<[2]�[.a @ MONPM�[2\�KM�JLW2k�]BNU]"H�[2R^aUK v t!H!JLK]LW7]�MONU]Lb7Q^aP[2\�NUT @ M�QLS�_dW7\�T�JLK�ñ�æ ¹
[2]�[.a @ MONPM!NPMo ¹ n�jhW7S�Y�[2\�K.V=T�W=É_dW7\�T�JLKñ�æ v [2]�[.a @ MONPMZt��%K�jZ[2]BW7]^a @ Y^aP[7jhK�T�KZ]<M�Th[2T�NUW7]�M!Q�MONU]Lb
W7QL\=W7\�NUb2NU]�[.a�T�JL\�K.M�JLW2aPV+jh\�NUT�KZ\�NP[Lt�H!JLK<\�K.M�T�S�Q�M�T=R�K<Y^aP[7jhK.V�M�QLR[Z�K.jhT�NUs7Kha @ tIw
s7KZ]'Nf_k!K<Y^aP[7jhK
M�Th[2T�NUW7]�M�T�J�[2T�W7]^a @ M�[2T�NPMO_ @ T�JLK�M�K.jhW7]�VL[2\ @ aUW^[7V7NU]Lb<jh\�NUT�KZ\�NP[<óO]LW7\�S=[.afNUâZK.V<aUW^[7V7NU]Lb^M�b7\�K.[2T�KZ\�T�J�[2]
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H�[2R^aUK v l�H!JL\�K.M�JLW2aPV�aUW^[7V7NU]Lb^M�_dW7\
W7\�T�JLW7b7W7]�[.afa @ \�W7Th[2T�K.Vmn2]LW7\�S=[.afNUâZK.V�T�k!W�_O[7jhT�W7\�[2]�[.a @ MONPMZt ? W2aPV^Ò
_O[7jhK�s2[.aUQLK.M�[2\�K�YL\�NUS=[2\ @ aUW^[7V7NU]Lb^M�k!NUT�JBS=[2b7]^NUT�Q�V^K.M!W2_�¼^t q7ãW7\!b7\�K.[2T�KZ\.t
H!JLK�\�K.M�T!W2_�T�JLK�s2[.aUQLK.M
[2\�K�aUW^[7V7NU]Lb^M�k!NUT�JBS=[2b7]^NUT�Q�V^K.M�R�KZT�k!KZKZ]"qLt ã7ã�[2]�V<¼^t Ç pLt
qLt ã7ã^ôhn7k!KM�T�Nfafa
J�[.s7KMONf�<M�Th[2T�NUW7]�M!T�J�[2T�jZ[2]L]LW7T�R�KY^aP[7jhK.V<R @ W7QL\�W7R[Z�K.jhT�NUs7K�YL\�WLjhK.V^QL\�K.MZt
?�@ j�JLW^W^MONU]LbT�JLK�]^QLS�R�KZ\�W2_m_O[7jhT�W7\hM�T�J�[2T
S�NU]^NUS�NUâZK.VBT�JLK�]LW7]�MONU]Lb7Q^aP[2\�NUT @ M�QLS<n7k!K�\�KZs7K.[.amMONf�

V7NPM�T�NU]�jhT!\�KZb2NUW7]�M
W2_cjhW7]^s7K.jhT�NUs7K!\h[.NU]^_O[.afamY�[2T�T�KZ\�]�MZt
½�Y�W7]�Kh��[2S�NU]^NU]Lb�T�JLK�_d\�K.g7QLKZ]�j @ W2_m\h[.NU]^_O[.afa�_dW7\
T�JLKMONf�B\�KZb2NUW7]�M�ó z NUb7QL\�K�¼7ôhn^k!K�M�KZK[�V7NPj�JLW7T�W7S @ KZS�KZ\�b7K7t y [7V�k!K�R�KZb7QL]Bk!NUT�JBT�JLK[7M�M�QLS�YLT�NUW7]
W2_�V7NPj�JLW7T�W7S @ n
T�JLK�_O[7jhT�W7\�[2]�[.a @ MONPM�k!W7Q^aPV%J�[.s7K�]LW7T @ NUKhaPV^K.V+MONf�)\�KZb2NUW7]�MZn�[2]�V%k!K�k!W7Q^aPV%J�[.s7K
J�[7V=Y�W^W7\�b7Q^NPVL[2]�jhK�NU]<\�KZb2NUW7]�[.afNUâhNU]LbBS�W^M�T�W2_�T�JLK�M�Th[2T�NUW7]�MZt
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Frequency of Non-Tropical-Cyclone Rainfall 
Puerto Rico, May-Sept. 1973-88
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z NUb7QL\�K=¼^l!H!JLK�]^QLS�R�KZ\�W2_�\h[.NU]^_O[.afa
KZs7KZ]^ThMZnu Q^a@ o.p^¼2É�T�JL\�W7QLb7Ju QL]LKBo.p7¾7¾LnLNPM�Y^aUW7T�T�K.VB_dW7\�K.[7j�J
JLW7QL\BW2_T�JLK"VL[@ ty W7QL\hM¹2Ç T�JL\�W7QLb7J�É7ã%\�KZYL\�K.M�KZ]^T)õhk�\h[2Y�[2\�W7QL]�VLö"T�NUS�K.MBjhW7\�\�K.M�Y�W7]�V7NU]Lb+T�W
S�NPV^]^NUb7J^T�T�JL\�W7QLb7Jv [LtS<t=G�\h[.NU]^_O[.afa�KZs7KZ]^T�NPM�V^Khe�]LK.V'[7M[2]@ [2S�W7QL]^Tb7\�K.[2T�KZ\�T�J�[2]'[BT�\h[7jhK
T�J�[2T�k�[7M
\�K.jhW7\hV^K.V=[2T![2]@ M�Th[2T�NUW7]�k!NUT�J^NU]<[�\�KZb2NUW7]ct���[.NU]^_O[.afa
[7M�M�WLj�NP[2T�K.V�k!NUT�JBT�\�W7Y^NPjZ[.acj@ j�aUW7]LK.M
NPM�Kh��j�aUQ�V^K.Vmt
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y KZ\�K�k!K[2T�T�KZS�YLT�T�W�RLQ^NfaPV"[�YL\�K.V7NPjhT�NUW7]%[.aUb7W7\�NUT�JLS�_dW7\�VL[ @ T�NUS�KjhW7]^s7K.jhT�NUs7K\h[.NU]^_O[.afaOt�Ê�]BS=[2] @
jhW7]�V7NUT�NUW7]�[.afa @ QL]�M�Th[2R^aUK�VL[ @ MZn^jhW7]^s7K.jhT�NUs7K�\h[.NU]^_O[.afa�NPM�W7]=[�M�S=[.afamKZ]LW7QLb7J=M�jZ[.aUK�T�J�[2T�NUT!S=[ @ WLjZjhQL\
NU]�T�JLKBs7NPj�NU]^NUT @ W2_[%\�K.jhW7\hV7NU]Lb'M�Th[2T�NUW7]cn�RLQLT=]LKZs7KZ\=\�K.[7j�J+T�JLKB\h[.NU]�b^[2QLb7K7t Ê�]�[2]LW7T�JLKZ\=VL[ @
k!NUT�J%MONUS�NfaP[2\jhW7]^s7K.jhT�NUs7KNU]�M�Th[2R^NfafNUT @ ncT�JLK�M�Th[2T�NUW7]<S=[ @ [7jhT�Q�[.afa @ \�K.jhW7\hVB\h[.NU]^_O[.afaOt � ]"R�W7T�J"jZ[7M�K.MZn
\h[.NU]^_O[.afa�WLjZjhQL\�\�K.V"V^QLK�T�WBMONUS�NfaP[2\�_dW7\hj�NU]Lb�n�RLQLT�NU]%T�JLK�VL[2Th[�\�K.jhW7\hVmnLNUT�W7]^a @ \h[.NU]LK.V"W7]"W7]LK�VL[ @ t
H!J^NPM�[7M�Y�K.jhT
W2_cV7NUQL\�]�[.amjhW7]^s7K.jhT�NUs7K!\h[.NU]^_O[.afamS=[2�7K.MmNUT�s7KZ\ @ V7NfäBjhQ^aUT!T�W�YL\�K.V7NPjhT.t�H!J^NPM�NPM�K.M�Y�K.j�NP[.afa @
T�\�QLK�NU] x QLKZ\�T�W���NPjhW=V^QL\�NU]Lb�T�JLK�M�QLS�S�KZ\�R�K.jZ[2Q�M�K�s2[2\�NP[2T�NUW7]=NU]<M�Q�j�J=s2[2\�NP[2R^aUK.M�[7M
T�KZS�Y�KZ\h[2T�QL\�K7n
V^KZk Y�W2NU]^T.nm[2]�V=k!NU]�V<V7NU\�K.jhT�NUW7]<NPM�M�S=[.afa�W7]"[�V7NUQL\�]�[.a
R�[7MONPMZt
?�@ \�KZb2NUW7]�[.afNUâhNU]LbBT�JLK�NPMOaP[2]�Vmn�k!KjZ[2YLT�QL\�KM�Th[2T�NUW7]�M!T�J�[2T!Kh�LJ^NUR^NUTMONUS�NfaP[2\�\h[.NU]^_O[.afa
MONUb7]�[2T�QL\�K.MZn

k�J^NPj�J%\�K���K.jhTM�J�[2\�K.V"jhW7]^s7K.jhT�NUs7K_dW7\hj�NU]Lb�nc[2]�V<b7\�W7QLY"T�JLKZS~k!NUT�J^NU])[�R�W7QL]�VL[2\ @ tG�jhW7]^s7K.jhT�NUs7K
\h[.NU]<M�JLW2k!KZ\!T�J�[2T!S�NPM�M�K.M!W7]LK�b^[2QLb7K�k!NUT�J^NU]"[\�KZb2NUW7]BS=[ @ R�K\�K.jhW7\hV^K.V=R @ [2]LW7T�JLKZ\.t�Hc\�K.[2T�NU]Lb�[
M�S=[.afa�\�KZb2NUW7]<[7M�[�MONU]Lb2aUK�jhW2afaUK.jhT�NUW7]"Y�W2NU]^T!NPM�S�W7\�K�\�K���K.jhT�NUs7KW2_
T�JLK�YL\�KZs2[.NfafNU]Lb=_dW7\hj�NU]Lb�t
�%KM�[.k�NU])r�J�[2YLT�KZ\�q�T�J�[2T�T�JLKMONf�"\�KZb2NUW7]�M!W2_�T�JLK�NPMOaP[2]�V"jhW7S�YL\�NPM�K�aP[2\�b7KZ\�õZM�QLY�KZ\�Òd\�KZb2NUW7]�M�ö

R�[7M�K.V�W7]�T�JLKhNU\�V7NUQL\�]�[.am\h[.NU]^_O[.afa�_d\�K.g7QLKZ]�j @ MONUb7]�[2T�QL\�K.MZt�i^[2] u Q�[2]�afNUK.M�k!NUT�J^NU]=T�JLK�K.[7M�T�KZ\�]=M�QLY�KZ\�Ò
\�KZb2NUW7]cn
[2]�V%k!K=[2T�T�KZS�YLTT�W"V^KZs7KhaUW7Y)W7QL\�YL\�K.V7NPjhT�NUW7]'S�WLV^Kha�_dW7\T�J^NPM�[2\�K.[Lt z W7\W7QL\YL\�K.V7NPjhT�W7\
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s2[2\�NP[2R^aUK.MZn
k!K�Q�M�K=\h[.NU]^_O[.afa�VL[2Th[=_dW7\T�JLK�KhaUKZs7KZ])\�K.jhW7\hV7NU]Lb%M�Th[2T�NUW7]�M�k!NUT�J^NU]'T�JLK�K.[7M�T�KZ\�])M�QLY�KZ\�Ò
\�KZb2NUW7]cnL[2]�V=T�JLK�M�QL\�_O[7jhKZÒdR�[7M�K.VB[2]�V=QLYLY�KZ\�ÒO[.NU\�VL[2Th[�_d\�W7S�T�JLKi^[2] u Q�[2]B�%K.[2T�JLKZ\�i7KZ\�s7NPjhK z W7\�KZÒ
jZ[7M�T�Ê!äBjhK�óO��i z Ê�ôhtLH!JLK�i^[2] u Q�[2]<��i z Ê�NPM!T�JLKM�Th[2T�NUW7]=NU] x QLKZ\�T�W���NPjhW=T�J�[2T�J�[7M!T�JLK�S�W^M�T
Kh�LT�KZ]�MONUs7KJLW7QL\�a @ M�QL\�_O[7jhKVL[2Th[\�K.jhW7\hVmn�[2]�VBT�JLK�W7]^a @ W7]LK�T�J�[2T!\�KZT�\�NUKZs7K.M�QLYLY�KZ\�[.NU\�VL[2Th[Lt

À��� ¯«��K5� ���H�0��ÁPI'�H�&0Â�F�Ã����H��I'KÄ��I'°���I'0������ �¡��KOIH�
�%K�M�KhaUK.jhT[=M�KZT�W2_�Å�Æ0Ç�ÈÊÉ�Ç�È)YL\�K.V7NPjhT�W7\�s2[2\�NP[2R^aUK.MV^KZ]LW7T�K.V<R @ T�JLK�s7K.jhT�W7\ ° t��%K�[.aPM�W<j�JLW^W^M�K�[
V^KZY�KZ]�V^KZ]^T�s2[2\�NP[2R^aUK µË T�W�R�KT�JLK�YL\�K.V7NPjhT�K.VBW7QLThjhW7S�K7t��%K�KZS�Y^aUW @ [afNU]LK.[2\�\�KZb7\�K.M�MONUW7]BS�WLV^KhacW2_
T�JLK�_dW7\�S µË æq\cóExmô ó�¾^ô

[2]�V \cóExmô
æeÌ�ÍCdhÌ�]�x0]?dYÌ0f x�fCd+º.º.º+Ì � x � ó�p^ô

k�JLKZ\�KBå)NPMT�JLK=]^QLS�R�KZ\�W2_�YL\�K.V7NPjhT�W7\hMQ�M�K.V%NU])T�JLK=\�KZb7\�K.M�MONUW7]cn
[2]�VYÌ l NPMT�JLK=W7\hV7NU]�[2\ @ aUK.[7M�T�Ò
M�g7Q�[2\�K.V�ó�Ê���iLô
V^KZT�KZ\�S�NU]LK.V�jhW^KhäBj�NUKZ]^T
_dW7\�YL\�K.V7NPjhT�W7\�s2[2\�NP[2R^aUK�x l ó u W7JL]�M�W7]�[2]�V�+NPj�JLKZ\�]<o.p7¾ ¹ ôht
H!JLK�aUK.[7M�T�M�g7Q�[2\�K.M�M�W2aUQLT�NUW7]B_dW7\�T�JLKjhW2aUQLS�]"s7K.jhT�W7\!W2_�jhW^KhäBj�NUKZ]^ThM!NPMHÌ%æ�ó a v a ô { ] a v Ë t a NPM
T�JLKS=[2T�\�Nf�<W2_�YL\�K.V7NPjhT�W7\�s2[2\�NP[2R^aUK.MZn�[2]�VBT�JLK�M�QLY�KZ\hM�jh\�NUYLThM�ÎI[2]�V î o�V^KZ]LW7T�KS=[2T�\�Nf�<T�\h[2]�M�Y�W^M�K
[2]�V�NU]^s7KZ\hM�K\�K.M�Y�K.jhT�NUs7Kha @ ó�w�aPM�]LKZ\�[2]�V"i^j�JLS�KZ\�T�S=[2]L]%o.p7p Ç ôht

À��E
 #%�'&��ÏF�IC&�����K¡F�IH��I'G?&������Ï��!Y¼q�H�����Hª5��I'
�%K�R�KZb2NU]"R @ [7M�M�KZS�R^afNU]LbB[�VL[2Th[�M�KZT�W2_ Ç^¹ ã\h[2]�V^W7S�a @ M�KhaUK.jhT�K.VBJLW7QL\hM!_d\�W7S�T�JLK�Y�KZ\�NUWLV)o`"[ @ n
o.p^¼7¼<T�JL\�W7QLb7J�É7ã'i7KZYLT�KZS�R�KZ\.no.p7¾Lo7t��%K"M�KZKZ�+T�W%YL\�K.V7NPjhT"VL[ @ T�NUS�K"jhW7]^s7K.jhT�NUs7K"\h[.NU]cn�M�W)W7QL\
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YL\�K.V7NPjhT�W7\�VL[2Th[NPM!Th[2�7KZ]<[2To ¹ ã7ã�½�H�r ó�¾�[Lt S<t
Gi^H�ôht�H!J^NPM!NPM�T�JLK�T�NUS�K�[2T!k�J^NPj�J"k!K�NU]^NUT�NP[.afNUâZK
T�JLK�S�WLV^KhaOt<H!JLK=V^KZY�KZ]�V^KZ]^T=VL[2Th[�NPMTh[2�7KZ]%QLY%T�W"ã7ã7ã7ãB½�H�r�ó�¾=Yct S<t=Gi^H�ôhtcH!JLKZ\�Kh_dW7\�K7n�T�JLK
YL\�K.V7NPjhT�W7\�VL[2Th[�M�KZT!W2_ Ç^¹ ã\h[2]�V^W7S�a @ M�KhaUK.jhT�K.V=JLW7QL\hM!k!Nfafa�W7]^a @ NU]�j�aUQ�V^K�¾�[Lt S<t�JLW7QL\hM�R�KZT�k!KZKZ]%o
`"[ @ nmo.p^¼7¼[2]�V<É7ã�i7KZYLT�KZS�R�KZ\.n�o.p7¾Lo7n^[2]�VBT�JLKV^KZY�KZ]�V^KZ]^TVL[2Th[WLjZjhQL\hM�T�k!KhaUs7K�JLW7QL\hM�aP[2T�KZ\.t
H!JLKM�QL\�_O[7jhKZÒdR�[7M�K.V<jhW7S�Y�W7]LKZ]^ThM!W2_
T�JLK�YL\�K.V7NPjhT�W7\�s2[2\�NP[2R^aUKs7K.jhT�W7\ ° [2\�K

Ð ¶ ¨�Ñ5Õ�¢m� ³ ¡ tH!J^NPM�S�K.[7M�QL\�KW2_![2T�S�W^M�YLJLKZ\�NPjS�W2NPM�T�QL\�K�jhW7]^T�KZ]^T�[2T�T�JLK�M�QL\�_O[7jhKJ�[7M�afNUT�T�aUK
V7NUQL\�]�[.a
s2[2\�NP[2R^NfafNUT @ t � ]<T�JLK�VL[2Th[�\�K.jhW7\hVmnLT�JLKV^KZk�Y�W2NU]^T�NPM�R�KZT�k!KZKZ]%¼^o � z [2]�V"¼2p � z _dW7\
p Ç Y�KZ\hjhKZ]^T�W2_�[.afa�JLW7QL\hMZt

Ð ¤�¨�Ñ%Õ�¨L.¥L¡2¬c.¨ t�H!J^NPMM�QL\�_O[7jhK�s2[2\�NP[2R^aUKB[.aPM�W<M�JLW2k�M�afNUT�T�aUKBVL[ @ T�W<VL[ @ s2[2\�NP[2T�NUW7]ct z W7\p7¾
Y�KZ\hjhKZ]^T�W2_�[.afa�JLW7QL\hMZnLT�JLK�T�KZS�Y�KZ\h[2T�QL\�K�_dKhafa
R�KZT�k!KZKZ]"¼2ã � z [2]�VBp7ã � z t

ÐiÒ ¥ ³ ´�ÓMÑ=� ³ ´�¯2¢cÑ%Õ�¢ ³ ¨ ³ ¡.  t'w�[7M�T�KZ\�a @ k!NU]�VLM�YL\�KZs2[.Nfa�W2s7KZ\�T�JLK=NPMOaP[2]�V+V^QL\�NU]Lb)T�JLK
M�QLS�S�KZ\�S�W7]^T�J�MZt � ]=T�JLK�S�W7\�]^NU]Lb�[2T�i^[2] u Q�[2]cn^k!NU]�VLM�J�[.s7K�[�M�W7QLT�JLKZ\�a @ jhW7S�Y�W7]LKZ]^T!V^QLK
T�W=T�JLK�aP[2]�V"RL\�KZKZâZK�YL\�W7Y�[2b^[2T�NU]LbBW2��M�JLW7\�K7t X QL\�NU]Lb<T�JLK=[._dT�KZ\�]LW^W7]cnmT�JLK�k!NU]�V"Th[2�7K.M�W7]%[
]LW7\�T�JLKZ\�a @ jhW7S�Y�W7]LKZ]^T[7M�[=M�K.[=RL\�KZKZâZK=V^KZs7KhaUW7Y�M�[2]�V<S�W2s7K.M�W7]�M�JLW7\�K=ó��!Q^�c]LKZ\[2]�V ? [.NU\
o.p^¼2¾^ôht�r�J�[2]Lb7K.M!NU]"k!NU]�V"M�Y�KZK.V"[2]�V<V7NU\�K.jhT�NUW7]%S=[ @ J�[.s7K�[�MONUb7]^NfemjZ[2]^TKh�cK.jhT�W7]"V7NUQL\�]�[.a
\h[.NU]^_O[.afacNU] x QLKZ\�T�W=��NPjhW<ó ò KZ\�K ò [.afaUQLYcn�Y�KZ\hM�W7]�[.a
jhW7S�S�QL]^NPjZ[2T�NUW7]môht

Ð Ï ¨^¥<§U¨^©m¨L§�Õ�.¨L . 2¬c.¨�¥ ³ ¢cÑ"¥�§UÀ t��%K�[.s7KZ\h[2b7K!T�JLK�M�K.[�aUKZs7KhamYL\�K.M�M�QL\�K!_dW7\�K.[7j�J�JLW7QL\
W2_cT�JLK
VL[ @ T�JL\�W7QLb7JLW7QLT�T�JLK�KZ]^T�NU\�K�VL[2Th[�Y�KZ\�NUWLV"[2]�V=T�JLKZ]"M�QLRLT�\h[7jhT�T�JLK�[2YLYL\�W7YL\�NP[2T�K�S�K.[2]B_d\�W7S
K.[7j�J"YL\�K.M�M�QL\�K�\�K.jhW7\hVBNU]%T�JLK�VL[2Th[=M�KZT.t z W7\�NU]�M�Th[2]�jhK7ncT�JLKe�\hM�T�\�K.jhW7\hVBNPM�_dW7\�o.p�G�QLb7Q�M�T.n
o.p7¾7ãB[2T�¾<[Lt S<t<Gi^H�t�H!JLKB[.s7KZ\h[2b7K=M�K.[BaUKZs7Kha�YL\�K.M�M�QL\�K�_dW7\�¾<[Lt S<t=NPM�M�QLRLT�\h[7jhT�K.V"_d\�W7S
T�JLK�M�K.[�aUKZs7Kha�YL\�K.M�M�QL\�K_dW7\�o.p�G�QLb7Q�M�T.n
o.p7¾7ã�[2T�¾B[Lt S<tUn�[2]�V<k!Kb7KZT[=M�K.[�aUKZs7Kha�YL\�K.M�M�QL\�K
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[2]LW7S=[.a @ t � ]"T�J^NPM�k�[ @ nLT�JLK�M�KZS�NUÒOV7NUQL\�]�[.a�YL\�K.M�M�QL\�K�W^M�j�NfafaP[2T�NUW7]<NPM�\�KZS�W2s7K.V�_d\�W7S�T�JLK�VL[2Th[
M�KZT.t

Ð ¤�Ñ�¨L§U©m¨'Ðm¢c¬c" Z¨^¥�§U¨^©m¨L§�Õ�.¨L . 2¬c.¨%¥ ³ ¢cÑ"¥�§UÀ�¡Z¨ ³ ´c¨ ³ ¯2À t��%K�Th[2�7K�T�JLK�T�k!KhaUs7K�JLW7QL\
T�\�KZ]�V<W2_!T�JLK�M�K.[�aUKZs7Kha!YL\�K.M�M�QL\�K�[2]LW7S=[.a @ V^K.M�jh\�NUR�K.V)[2R�W2s7K7t z W7\�T�J^NPMVL[2Th[=M�KZT.nmT�JLK�T�KZ]LÒ
V^KZ]�j @ S�K.[7M�QL\�K.V�NPM!_dW7\�¾�Yct S<t
YL\�KZs7NUW7Q�M�VL[ @ T�JL\�W7QLb7JB¾�[Lt S<t
jhQL\�\�KZ]^T�VL[ @ t

Ð Ä ¥� Z¡�¢ ³ ¨"Ðm¢c¬c�.¥�� ³ £O¥�§P§
¡Z¢�¡Z¥�§ t!H!JLK�\h[.NU]^_O[.afa�[2S�W7QL]^ThMc_dW7\![.afamKhaUKZs7KZ]=\h[.NU]=b^[2QLb7K.M�NU]=T�JLK
K.[7M�T�KZ\�]%M�QLY�KZ\�Òd\�KZb2NUW7]%_dW7\�T�JLK�Y�[7M�T�JLW7QL\�[2\�K=M�QLS�S�K.Vmt z W7\T�J^NPMVL[2Th[BM�KZT.ncT�JLK�\�K.jhW7\hV^K.V
JLW7QL\!NPM�¼[Lt S<t�T�JL\�W7QLb7J<¾�[Lt S<t

Ð Ä ¥� Z¡�¡2Ðc.¨^¨<Ðm¢c¬c�.¥�� ³ £O¥�§P§
¡Z¢�¡Z¥�§ t!H!JLK�\h[.NU]^_O[.afac[2S�W7QL]^ThM�_dW7\�[.afacKhaUKZs7KZ]=K.[7M�T�KZ\�]=M�Th[2T�NUW7]�M
[2\�KM�QLS�S�K.V=W2s7KZ\!T�JLKY�[7M�T!T�JL\�KZKJLW7QL\hMZnLq�[Lt S<t�T�JL\�W7QLb7J<¾�[Lt S<t

Ð Ä ¥� Z¡�¡�Ñ�¨L§U©m¨�Ðm¢c¬c�.¥�� ³ £O¥�§P§c¡Z¢�¡Z¥�§ t!��[.NU]^_O[.afam[2S�W7QL]^ThM�[2\�K!M�QLS�S�K.VW2s7KZ\�T�JLK!Y�[7M�T�T�k!KhaUs7K
JLW7QL\hMZnL¾�Yct S<t
YL\�KZs7NUW7Q�M�VL[ @ T�JL\�W7QLb7JB¾�[Lt S<t
jhQL\�\�KZ]^T�VL[ @ t

Ð Ä ¨L2¯2¨ ³ ¡�¢�£
 Z¡Z¥L¡.�U¢ ³  �.¨L¯2¢m2´�� ³ «B.¥�� ³ £O¥�§P§+Ô�Õc¥� Z¡�¢ ³ ¨=Ðm¢c¬c t�H!JLK!Y�KZ\hjhKZ]^T
W2_�M�Th[2T�NUW7]�MmNU]
T�JLK�K.[7M�T�KZ\�]=M�QLY�KZ\�Òd\�KZb2NUW7]=T�J�[2T�\�KZY�W7\�T�K.V�\h[.NU]^_O[.afamR�KZT�k!KZKZ]<¼�[Lt S<t�[2]�V=¾�[Lt S<tcNPM
NU]�j�aUQ�V^K.Vmt
H!J^NPM
YL\�K.V7NPjhT�W7\�s2[2\�NP[2R^aUK�b2NUs7K.M�NU]�MONUb7J^T
NU]^T�W�T�JLK�jhW2s7KZ\h[2b7K!W2_m\h[.NU]^_O[.afamW2s7KZ\�T�JLK�K.[7M�T�KZ\�]�T�J^NU\hV
W2_�T�JLK�NPMOaP[2]�V<V^QL\�NU]Lb=T�JLKY�[7M�T!JLW7QL\.t

H!JLK�QLYLY�KZ\[.NU\�YL\�K.V7NPjhT�W7\�s2[2\�NP[2R^aUK�NPM

Ð Ó Â<ÛcÄ ¥B.¨L§U¥L¡.�U©m¨<Ðc¬�Ñ%�P´��U¡hÀ t
H!JLK�¼2ã�� x [�\�KhaP[2T�NUs7K�J^QLS�NPV7NUT @ s2[.aUQLK�_dW7\
T�JLK�jhQL\�\�KZ]^T�o ¹ ã7ã
½�H�r'M�W7QL]�V7NU]LbNPM�NU]�j�aUQ�V^K.V=NU]=T�JLK!NU]�V^KZY�KZ]�V^KZ]^T�s2[2\�NP[2R^aUK�s7K.jhT�W7\ ° t
H!JLK�[2T�S�W^M�YLJLKZ\�K�W2s7KZ\
x QLKZ\�T�W'��NPjhW�V^QL\�NU]Lb+M�QLS�S�KZ\=NPMB[.aUS�W^M�TB[.aUk�[ @ M=jhW7]^s7K.jhT�NUs7Kha @ QL]�M�Th[2R^aUK)ó���W^Kha��c[^i7KZQL\.n
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Y�KZ\hM�W7]�[.a
jhW7S�S�QL]^NPjZ[2T�NUW7]môhn @ KZT!NUT�V^W^K.M!]LW7T�\h[.NU]<KZs7KZ\ @ VL[ @ t
G�jhW2aUQLS�]<W2_�V^KZKZY<S�W2NPM�T�QL\�K
S=[ @ R�K�jh\�NUT�NPjZ[.a�NU]<NU]^NUT�NP[2T�NU]Lb<\h[.NU]^_O[.afa�NU]%[=jhW7]^s7K.jhT�NUs7Kha @ QL]�M�Th[2R^aUK�[2T�S�W^M�YLJLKZ\�K�ó z QLKhaUR�KZ\�b
[2]�V ? NUb7b^[2\�o.p7p Ç ôht��!KhaP[2T�NUs7K�J^QLS�NPV7NUT @ s2[.aUQLK.M�W2_�aUK.M�M�T�J�[2]BT�k!KZ]^T @ Y�KZ\hjhKZ]^T�[2\�K�jhWLV^K.V<[7M
[�MONU]Lb2aUK7nLYLJ�[2]^T�W7SIs2[.aUQLK�NU]=T�JLK�VL[2Th[�\�K.jhW7\hVmn^M�W�W7]^a @ s2[.aUQLK.M�W2_mT�k!KZ]^T @ Y�KZ\hjhKZ]^T�W7\�b7\�K.[2T�KZ\
jhW7]^T�\�NURLQLT�K�T�W=T�JLK�jhW7]�M�T�\�Q�jhT�NUW7]<W2_!T�JLK�S�WLV^KhaOt���J^NfaUK�k!K\�K.jhW7b7]^NUâZK�T�J�[2T�T�J^NPM�S=[ @ R�K�[
afNUS�NUT�NU]LbB_O[7jhT�W7\�W7]<T�JLK�W7YLT�NUS�NUâ.[2T�NUW7]"W2_�W7QL\�S�WLV^Kha+� M�Y�KZ\�_dW7\�S=[2]�jhK7nmY�[2\�T�NPjhQ^aP[2\�a @ W7]<s7KZ\ @
V^\ @ VL[ @ MZn.k!K�M�J�[.afamM�KZK�aP[2T�KZ\
T�J�[2T�¼2ã�� x [�\�KhaP[2T�NUs7K!J^QLS�NPV7NUT @ NPM�]LW7T�M�KhaUK.jhT�K.V�[7M�[�YL\�K.V7NPjhT�W7\.t

�%Kj�JLW^W^M�K µË nLT�JLK�s2[2\�NP[2R^aUK_dW7\!k�J^NPj�J<k!K[2\�K�YL\�K.V7NPjhT�NU]Lb�n�T�W�R�KW7]LK�W2_
T�JLK�_dW2afaUW2k!NU]Lb�l
Ð ¤�Ñ�¨L§U©m¨%Ðm¢c¬cB.¥�� ³ £O¥�§P§�¡Z¢�¡Z¥�§ t���[.NU]^_O[.afa�R�KZT�k!KZKZ]"¾�[Lt S<t�óOT�NUS�KW2_�NU]^NUT�NP[.afNUâ.[2T�NUW7]mô�[2]�V<¾
Yct S<tcNPM�M�QLS�S�K.V=W2s7KZ\�[.afa
M�Th[2T�NUW7]�M�NU]<T�JLK�K.[7M�T�KZ\�]<M�QLY�KZ\�Òd\�KZb2NUW7]ct

Ð ¤�Ðc.¨^¨%Ðm¢c¬cB.¥�� ³ £O¥�§P§�¡Z¢�¡Z¥�§+Ô ³ � ³ ¨)Ðm¢c¬cB§U¨^¥�´ t��%K�M�QLS�\h[.NU]^_O[.afa
R�KZT�k!KZKZ]"q�Yct S<t![2]�V
¾Yct S<t�W2s7KZ\�[.afa
M�Th[2T�NUW7]�MZt
H!JLK�aUK.[7V=T�NUS�K�W2_�W7QL\�_dW7\�K.jZ[7M�T�NPM!]^NU]LKJLW7QL\hMZn^T�JLK�KhaP[2Y�M�K.VBT�NUS�K
R�KZT�k!KZKZ]<¾�[Lt S<t
[2]�VBq�Yct S<t

Ð Ï �U°+Ðm¢c¬c�.¥�� ³ £O¥�§P§+Ô
 .�U°+Ðm¢c¬c�§U¨^¥�´ t
�%K�M�QLS�\h[.NU]^_O[.afa�R�KZT�k!KZKZ] ¹ Yct S<t
[2]�V=¾Yct S<t�W2s7KZ\
[.afa�M�Th[2T�NUW7]�MZtBH!JLK�NU]^T�KZ]^T�W2_�MONf�)JLW7QL\�aUK.[7V%T�NUS�K�NPMT�W<YL\�K.V7NPjhT=jhW7]^s7K.jhT�NUs7K�\h[.NU])W2s7KZ\T�JLK
[._dT�KZ\�]LW^W7]=JLW7QL\hMZt

À��E® ¤��O� ��K5� ��°J�ÕÁ$� ��I'�H�%��I'°���I'0������ �¡��KOIH�
� ]=RLQ^NfaPV7NU]LbB[�Ê���i�S�WLV^Khac[7jZjhW7\hV7NU]Lb�T�W�w�g7Q�[2T�NUW7]=pQ�MONU]Lb�[M�QLR�M�KZT�W2_cYL\�K.V7NPjhT�W7\!s2[2\�NP[2R^aUK.M�NU] ° n
k!K�R�KZb2NU]%R @ NU]�V7NUs7NPV^Q�[.aUa @ jhW7\�\�KhaP[2T�NU]LbBK.[7j�J"W2_!T�JLK�KhaUKZs7KZ])jhW7S�Y�W7]LKZ]^ThM�W2_ ° k!NUT�J"T�k!KhaUs7K�JLW7QL\
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� ]�V^KZY�KZ]�V^KZ]^T�Î�[2\�NP[2R^aUK r�W7\�\�KhaP[2T�NUW7]"r�W^KhäBj�NUKZ]^T
X KZk Y�W2NU]^T ÒOãLt ã7p v ã
HcKZS�Y�KZ\h[2T�QL\�K ÒOãLtUo.p7ã7ã
½ k!NU]�V<jhW7S�Y�W7]LKZ]^T ãLt ã7ã7ã7ã
Î�k!NU]�V<jhW7S�Y�W7]LKZ]^T ãLt ã7ã7ã7ã
i7K.[aUKZs7Kha
YL\�K.M�M�QL\�K[2]LW7S=[.a @ ãLtUo.É ¹ p
o ¹ JLW7QL\�M�K.[aUKZs7Kha�YL\�K.M�M�QL\�K�[2]LW7S=[.a @ T�KZ]�V^KZ]�j @ ãLtUo.q v Ç¼2ã� x [�\�KhaP[2T�NUs7KJ^QLS�NPV7NUT @ ãLtUo v q7p
x [7M�T!W7]LK�JLW7QL\�\h[.NU]^_O[.afa
T�W7Th[.a ãLt ¹7¹ q v
x [7M�T!T�JL\�KZK�JLW7QL\�\h[.NU]^_O[.afa
T�W7Th[.a ãLt ¹2Ç^¹ q
x [7M�T!T�k!KhaUs7K�JLW7QL\�\h[.NU]^_O[.afa�T�W7Th[.a ãLt ¹ q7¾ Ç
x KZ\hjhKZ]^T�W2_
M�Th[2T�NUW7]�M!\�K.jhW7\hV7NU]Lb=\h[.NU]^_O[.afa Â�¸Pµ Ó Ã Ó

H�[2R^aUK%¼^l<r�W7\�\�KhaP[2T�NUW7]�jhW^KhäBj�NUKZ]^ThM�W2_�[2]'W7QLT�W2_M�[2S�Y^aUK%Ê���i)\�KZb7\�K.M�MONUW7]'S�WLV^Kha�k!NUT�J�å�æ5o
YL\�K.V7NPjhT�W7\�s2[2\�NP[2R^aUK7t�H!JLKBYL\�K.V7NPjhTh[2]�V)NPM�T�JLKBT�k!KhaUs7KBJLW7QL\�K.[7M�T�KZ\�]'M�QLY�KZ\�Òd\�KZb2NUW7]+\h[.NU]^_O[.afa�T�W7Th[.a
KZ]�V7NU]LbB[2T�¾�Yct S<t
\h[.NU]^_O[.afa
T�W7Th[.aOnLW7QL\!NU]^NUT�NP[.a!j�JLW2NPjhK�_dW7\ µË t!H!J^NPM!NPM�V^W7]LKR @ RLQ^NfaPV7NU]Lb"[afNU]LK.[2\�\�KZb7\�K.M�MONUW7]<K.g7Q�[2T�NUW7]
k!NUT�J�åBæ�o7t��%K�Q�M�K![2]W7QLT�W2_mM�[2S�Y^aUK�[2YLYL\�W^[7j�JR @ \�KZS�W2s7NU]Lb�W7]LK�W2_�T�JLK Ç^¹ ã!\h[2]�V^W7S�a @ M�KhaUK.jhT�K.V
JLW7QL\hM�_dW7\�k�J^NPj�JBk!K!_d\�W7S�T�JLK�YL\�K.V7NPjhT�W7\�VL[2Th[M�KZT.n^[2]�V�T�JLKZ]=RLQ^NfaPV=T�JLK�S�WLV^KhamYL\�K.V7NPjhT�NU]Lb�_dW7\�T�JLKµË jhW7\�\�K.M�Y�W7]�V7NU]Lb=T�W�T�JLK�JLW7QL\�k!K�\�KZS�W2s7K.Vmt
H�[2R^aUK�¼M�JLW2k�M�T�JLK�jhW7\�\�KhaP[2T�NUW7]<jhW^KhäBj�NUKZ]^T�R�KZT�k!KZKZ]µË [2]�V=W7R�M�KZ\�s7K.VB\h[.NU]cn �Ë nLR�[7M�K.V=W7]BW7QL\�W7QLT�W2_�M�[2S�Y^aUK7nLW7]LK�s2[2\�NP[2R^aUK=Ê���i=S�WLV^KhaOt
H!JLK�J^NUb7JLK.M�T�jhW7\�\�KhaP[2T�NUW7])jhW^KhäBj�NUKZ]^T�NU])H�[2R^aUK<¼�NPM�NU])R�W2aPV7_O[7jhK7n�[2]�V<NUTjhW7\�\�K.M�Y�W7]�VLM�T�WBT�JLK

Y�KZ\hjhKZ]^T�W2_!M�Th[2T�NUW7]�M!NU]%T�JLK�K.[7M�T�KZ\�]"M�QLY�KZ\�Òd\�KZb2NUW7]%T�J�[2T�\�K.jhW7\hV^K.V<\h[.NU]^_O[.afa!V^QL\�NU]LbBT�JLK�Y�[7M�T�JLW7QL\
ó�¼=[Lt S<t�T�WB¾B[Lt S<tfôht�H!J^NPM�NPM�T�JLK�MONU]Lb2aUK�R�K.M�Ts2[2\�NP[2R^aUK�_dW7\�YL\�K.V7NPjhT�NU]Lb%[2]"K.[7M�T�KZ\�]%M�QLY�KZ\�Òd\�KZb2NUW7]
T�k!KhaUs7K�JLW7QL\\h[.NU]^_O[.afa!T�W7Th[.a
KZ]�V7NU]Lb"[2T¾=Yct S<t��%K�\�KZTh[.NU]%T�J^NPM�s2[2\�NP[2R^aUK=[7M�x0]Zn�[2]�V"\�KZb7\�K.M�M�T�JLK
W7T�JLKZ\�YL\�K.V7NPjhT�W7\hM�NU]�V7NUs7NPV^Q�[.afa @ [7M�x�f�_dW7\[2])Ê���i"S�WLV^Kha�R�[7M�K.V<W7])å)æ ¹ YL\�K.V7NPjhT�W7\s2[2\�NP[2R^aUK.MZt
G�b^[.NU]%k!K�Q�M�KB[2]%W7QLTW2_�M�[2S�Y^aUKB[2YLYL\�W^[7j�Jcn�[2]�V"b7KZ]LKZ\h[2T�K=jhW7\�\�KhaP[2T�NUW7]'jhW^KhäBj�NUKZ]^ThMR�KZT�k!KZKZ] µË
[2]�V �Ë t��%K�T�JLKZ]=\�KZTh[.NU]=T�JLK�jhW7S�R^NU]�[2T�NUW7]BW2_cs2[2\�NP[2R^aUK.M�T�J�[2T @ NUKhaPVLM!T�JLK�J^NUb7JLK.M�T�jhW^KhäBj�NUKZ]^T.t�H!J^NPM
YL\�WLjhK.V^QL\�K=NPM\�KZY�K.[2T�K.V"_dW7\�å�æ�ÉLn
å+æ Ç n
[2]�V)M�W<W7]cnceL�^NU]Lb)[2]'[7VLV7NUT�NUW7]�[.a�s2[2\�NP[2R^aUK<[2TK.[7j�J
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r�QLS�Q^aP[2T�NUs7K
r�W7S�Y�W7]LKZ]^T � ]�V^KZY�KZ]�V^KZ]^T�Î�[2\�NP[2R^aUK r�W7\�\.t�r�W^Kh��tx0] x KZ\hjhKZ]^T!W2_�M�Th[2T�NUW7]�M!\�KZY�W7\�T�NU]Lb�\h[.NU]^_O[.afa ãLt ¹ ¼ Ç ¼x�f x [7M�T!T�k!KhaUs7K�JLW7QL\�\h[.NU]^_O[.afa ãLt É7ã7É7ãxt� o ¹ JLW7QL\�M�K.[aUKZs7Kha
YL\�K.M�M�QL\�K[2]LW7S=[.a @ T�KZ]�V^KZ]�j @ ãLt É ¹2Ç ÉxtÖ i7K.[aUKZs7Kha�YL\�K.M�M�QL\�K�[2]LW7S=[.a @ ãLt É7É7ã7px�× ½ k!NU]�V<jhW7S�Y�W7]LKZ]^T ãLt É7É7É ¹

Ê�QLT�ÒdW2_dÒOM�[2S�Y^aUK�jhW7\�\�KhaP[2T�NUW7]<jhW^KhäBj�NUKZ]^T.l!ãLt É7É7É ¹
H�[2R^aUK�¾Ll!r�W7S�Y�W7]LKZ]^ThM!W2_
W7YLT�NUS=[.acYL\�K.V7NPjhT�W7\�s2[2\�NP[2R^aUK�s7K.jhT�W7\ °cç7è^é

M�T�KZYcn�QL]^T�Nfa�[7VLV7NU]Lb<[2]LW7T�JLKZ\�YL\�K.V7NPjhT�W7\�s2[2\�NP[2R^aUK�]LW�aUW7]Lb7KZ\�NU]�jh\�K.[7M�K.M�T�JLK�jhW7\�\�KhaP[2T�NUW7]"jhW^KhäBj�NUKZ]^T
_d\�W7S�T�JLK�YL\�KZs7NUW7Q�M�NUT�KZ\h[2T�NUW7]ct � ])T�J^NPM�k�[ @ k!K�Y�KZ\�_dW7\�S5[<M�T�KZY^k!NPM�K�\�KZb7\�K.M�MONUW7]%NU])RLQ^NfaPV7NU]Lb'[2]
Ê���i=S�WLV^Kha�T�W�YL\�K.V7NPjhT�_dW7\�T�k!KhaUs7K�JLW7QL\�\h[.NU]^_O[.afaOt

À��+� ��I'��O��&�
?�@ õhW7YLT�NUS�NUâhNU]Lb^ö=T�JLK=Ê���i<S�WLV^Kha�NU]%T�J^NPM�S=[2]L]LKZ\.nmk!K�e�]�V"T�J�[2T�T�JLKR�K.M�T�s7K.jhT�W7\�W2_�YL\�K.V7NPjhT�W7\
s2[2\�NP[2R^aUK.Mc_dW7\cYL\�K.V7NPjhT�NU]Lb µË NPMcb2NUs7KZ]R @�°cç7è^é n.k!NUT�J�å<æ�qLt�H!JLK.M�K!jhW7S�Y�W7]LKZ]^ThMc[2\�K!M�JLW2k�]�NU]�H�[2R^aUK
¾Lt � T
S=[ @ M�KZKZS�WLVLVT�J�[2T
k�J^NfaUK�T�JLK�Q�k!NU]�V�jhW7S�Y�W7]LKZ]^T.n7k�J^NPj�J�J�[7M
[�õZM�Th[2]�V[.aUW7]LK.öjhW7\�\�KhaP[2T�NUW7]
jhW^KhäBj�NUKZ]^TBW2_�ãLt ã7ã7ã%[2YLY�K.[2\hM�NU] °cç7è^é n�¼2ã"� x [%\�KhaP[2T�NUs7K"J^QLS�NPV7NUT @ ó�jhW7\�\�KhaP[2T�NUW7]�jhW^KhäBj�NUKZ]^TBW2_
ãLtUo v q7p^ô�V^W^K.M�]LW7T.t)H!JLKBYL\�K.V7NPjhT�W7\=s2[2\�NP[2R^aUK.M=[2\�K=]LW7T�]LK.jhK.M�M�[2\�Nfa @ NU]�V^KZY�KZ]�V^KZ]^TBW2_�K.[7j�J'W7T�JLKZ\
óOT�JLK @ [2\�K�j�JLW^M�KZ].Å�Æ0Ç�ÈÊÉ�Ç�ÈUôhnLM�WT�JLK�NU]���QLKZ]�jhK�W2_�¼2ã�� x [�\�KhaP[2T�NUs7K�J^QLS�NPV7NUT @ W7]=YL\�K.V7NPjhT�NU]Lb�T�k!KhaUs7K
JLW7QL\�\h[.NU]BNPM�[7M�MONUS�NfaP[2T�K.VBNU]<W7]LK�W7\�S�W7\�KjhW7S�Y�W7]LKZ]^ThM!W2_ °cç7è^é t
?�@ M�T�KZY^k!NPM�K!\�KZb7\�K.M�MONU]LbT�JLK�jhW7S�Y�W7]LKZ]^ThM�W2_ °cç7è^é [2b^[.NU]�M�T
T�k!KhaUs7K!JLW7QL\�M�QLY�KZ\�Òd\�KZb2NUW7]�\h[.NU]^_O[.afaOn

k!KM�KZKZ�BT�W�YL\�K.V7NPjhT�_dW7\�VL[ @ T�NUS�K�jhW7]^s7K.jhT�NUs7K�\h[.NU]ct!H!JLK�jhW7S�Y�W7]LKZ]^ThM!b2NUs7KZ]BNU]"H�[2R^aUK�¾LnLJLW2k!KZs7KZ\
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S=[ @ R�K�NU]�V7NPjZ[2T�NUs7K�W2_
M @ ]LW7YLT�NPjM�jZ[.aUKK.[7M�T�KZ\�a @ k�[.s7K.M!V^K.M�jh\�NUR�K.VBNU]"r�J�[2YLT�KZ\o7t
G�afa
jhW7S�Y�W7]LKZ]^ThM
NU] °cç7è^é jhW7\�\�KhaP[2T�K�Y�W^MONUT�NUs7Kha @ k!NUT�J%T�k!KhaUs7K�JLW7QL\�\h[.NU]^_O[.afaOt ?�@ aUW^W7�7NU]Lb%[2T�K.[7j�J)jhW7S�Y�W7]LKZ]^T.nck!K
jZ[2]<M�KZKJLW2k T�JLK @ S=[ @ jhW7]^T�\�NURLQLT�KT�W�YL\�K.V7NPjhT�NU]Lb<M @ ]LW7YLT�NPjM�jZ[.aUK\h[.NU]^_O[.afaOt

Ð Ä ¨L2¯2¨ ³ ¡B¢�£= Z¡Z¥L¡.�U¢ ³  ).¨LÕ�¢m.¡.� ³ «I.¥�� ³ £O¥�§P§ t � _�[BaP[2\�b7K=Y�KZ\hjhKZ]^Th[2b7K=W2_�M�Th[2T�NUW7]�M�NU]'T�JLK
M�QLY�KZ\�Òd\�KZb2NUW7]%\�KZY�W7\�T�K.V"\h[.NU]^_O[.afa�V^QL\�NU]Lb<T�JLK�Y�[7M�T�JLW7QL\.n�[�aP[2\�b7K=M�jZ[.aUK�K.[7M�T�KZ\�a @ k�[.s7K�S=[ @
R�K�_dW7\hj�NU]Lb�\h[.NU]^_O[.afa�W2s7KZ\�T�JLK�KZ]^T�NU\�K�NPMOaP[2]�Vmt

Ð Ä ¥� Z¡=¡�Ñ�¨L§U©m¨'Ðm¢c¬c".¥�� ³ £O¥�§P§ t<r�W7]^s7K.jhT�NUs7K�M�jZ[.aUK�\h[.NU]%KZs7KZ]^ThM�WLjZjhQL\W7]"T�JLK�W7\hV^KZ\�W2_�[2]
JLW7QL\�W7\!T�k!W�t
��[.NU]^_O[.afa
KZs7KZ]^ThM!T�J�[2T�aP[7M�T�T�JLK�KZ]^T�NU\�K]^NUb7J^T�óOY�[7M�T!T�k!KhaUs7K�JLW7QL\hMhô�S=[ @ R�KW7]
[�M @ ]LW7YLT�NPj�M�jZ[.aUK7t

Ð ±Lµ Ðm¢c¬c� Z¨^¥=§U¨^©m¨L§mÕ�.¨L . 2¬c.¨�¥ ³ ¢cÑ"¥�§UÀ t�H @ Y^NPjZ[.aLK.[7M�T�KZ\�a @ k�[.s7K.Mc\�K.M�KZS�R^aUK!T�\�W7QLb7J�McT�J�[2T
R�W2kI]LW7\�T�J^k�[2\hVmt���NUKZJ^a�óho.p7q Ç ô!]LW7T�K.V"YL\�K.j�NUY^NUTh[2T�NUW7]+[7M�M�WLj�NP[2T�K.V"k!NUT�J%T�JLK.M�K�k�[.s7K.M�W2_dT�KZ]
WLjZjhQL\hM!W7]BT�JLK�K.[7M�T�KZ\�]<MONPV^KW2_�T�JLK�T�\�W7QLb7JB[.�^NPMZnLk�JLKZ\�K�T�JLKM�K.[�aUKZs7Kha
YL\�K.M�M�QL\�K[2]LW7S=[.a @ NPM
]LW7T�[2T�[�S�NU]^NUS�QLS<t

Ð ±Lµ Ðm¢c¬c< Z¨^¥+§U¨^©m¨L§�Õ�.¨L . 2¬c.¨"¥ ³ ¢cÑ"¥�§UÀ�¡Z¨ ³ ´c¨ ³ ¯2À t���NPMONU]Lb"[2]LW7S=[.afNUK.M�WLjZjhQL\K.[7M�T�W2_
T�JLK�T�\�W7QLb7J=[.�^NPM![7M�T�JLK�k�[.s7K�Y�[7M�M�K.M
T�W�T�JLK�k!K.M�T.tcG�b^[.NU]cnLT�J^NPM
NPM�k�JLKZ\�K�k!K�Kh�LY�K.jhT�T�W�e�]�V
\h[.NU]<[7M�M�WLj�NP[2T�K.VBk!NUT�J<[2]BK.[7M�T�KZ\�a @ k�[.s7K7t

ÐiÒ Ñ=� ³ ´+¯2¢cÑ%Õ�¢ ³ ¨ ³ ¡ t!Ê�]BT�JLK�K.[7M�T�KZ\�]BMONPV^K�W2_�T�JLK�T�\�W7QLb7JB[.�^NPMZn^T�JLK�QBk!NU]�VBjhW7S�Y�W7]LKZ]^T
NU]�jh\�K.[7M�K.M�[7M�T�JLK�[.�^NPM�Y�[7M�M�K.M�T�W=T�JLK�k!K.M�T.t�i2NUS�NfaP[2\�a @ n�T�JLKs<k!NU]�V"jhW7S�Y�W7]LKZ]^TV^K.jh\�K.[7M�K.MZt
H!JLK�[7VLV7NUT�NUW7]<W2_
T�J^NPM�YL\�K.V7NPjhT�W7\�R�[2\�Kha @ NU]�jh\�K.[7M�K.M�T�JLK�jhQLS�Q^aP[2T�NUs7K�jhW7\�\�KhaP[2T�NUW7]"jhW^KhäBj�NUKZ]^T"�
NUT!NPM�T�JLK�k!K.[2�7K.M�T!W2_
T�JLK�e�s7KYL\�K.V7NPjhT�W7\�jhW7S�Y�W7]LKZ]^ThMZt
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H!JLK�jhW7S�Y�W7]LKZ]^ThM�W2_�T�JLK °cç7è^é s7K.jhT�W7\�S�KZ\�Kha @ M�QLb7b7K.M�T�T�JLK�[2R^NfafNUT @ T�W=YL\�K.V7NPjhT�_dW7\�\h[.NU]^_O[.afa�[7M�M�W7Ò
j�NP[2T�K.V%k!NUT�J%Y�[7M�MONU]Lb"K.[7M�T�KZ\�a @ k�[.s7K.MZn�[7M�W7YLY�W^M�K.V%T�W"V7NUQL\�]�[.a�[._dT�KZ\�]LW^W7])jhW7]^s7K.jhT�NUW7]ctBw�[7M�T�KZ\�a @
k�[.s7K.M�S=[ @ KZ]LJ�[2]�jhK<W7\�M�QLYLYL\�K.M�M�jhW7]^s7K.jhT�NUW7]cn!M�W"T�JLK<M�KZY�[2\h[2T�NUW7])W2_VL[ @ MR�[7M�K.V)W7]'M @ ]LW7YLT�NPj
NU]���QLKZ]�jhK�[2]�V=]LW7]LÒOM @ ]LW7YLT�NPj�NU]���QLKZ]�jhKNPM�V7NfäBjhQ^aUT.t��%K�Th[2�7K�T�\�KZY^NPVL[2T�NUW7]=NU]BNPV^KZ]^T�Nf_ @ NU]Lb °cç7è^é [7M
M @ ]LW7YLT�NPj�YL\�K.V7NPjhT�W7\hMZnLK.M�Y�K.j�NP[.afa @ NU]BafNUKZQ"W2_
T�JLKM�S=[.afa�W7QLT�W2_
M�[2S�Y^aUK�jhW7\�\�KhaP[2T�NUW7]"jhW^KhäBj�NUKZ]^T.t
� ]�[7VLV7NUT�NUW7]�T�W�jZ[.aPjhQ^aP[2T�NU]LbT�JLK�jhW7\�\�KhaP[2T�NUW7]�jhW^KhäBj�NUKZ]^T
_dW7\�T�JLK�afNU]LK.[2\�\�KZb7\�K.M�MONUW7]�S�WLV^Kha�R�[7M�K.V

QLY�W7]%NU]�V^KZY�KZ]�V^KZ]^T�s2[2\�NP[2R^aUK.M °cç7è^é n�k!K=[.aPM�W"jZ[.aPjhQ^aP[2T�K=T�JLK�\�W^W7T�S�K.[2]'M�g7Q�[2\�K.V)óO\.t S<t MZtfô%KZ\�\�W7\
[2]�V"T�JLK�S�K.[2]%[2R�M�W2aUQLT�K�KZ\�\�W7\�_dW7\T�JLK�T�k!KhaUs7K�JLW7QL\.ncKhaUKZs7KZ]'M�Th[2T�NUW7]"\h[.NU]^_O[.afa!T�W7Th[.aOt�H!JLK�\.t S<t MZt
KZ\�\�W7\�[2]�VBS�K.[2]<[2R�M�W2aUQLT�KKZ\�\�W7\�[2\�K�b2NUs7KZ]<R @ w�g7Q�[2T�NUW7]�M�o.ã�[2]�V"o7o�\�K.M�Y�K.jhT�NUs7Kha @ t

\.t S<t MZtcKZ\�\�W7\!æÙØÚÚÛ ��l ��] ó µË îq�Ë ô f ¶2å óho.ã^ô

S�K.[2]<[2R�M�W2aUQLT�KKZ\�\�W7\!æÜ��l ��] · µË î7�Ë · óho7o2ô

H!JLK�T�W7Th[.a�]^QLS�R�KZ\!W2_cW7R�M�KZ\�s2[2T�NUW7]�M�NPM!å�n µË NPM�T�JLK�YL\�K.V7NPjhT�K.V�T�k!KhaUs7K�JLW7QL\.n7KhaUKZs7KZ]<M�Th[2T�NUW7]�\h[.NU]^_O[.afa
T�W7Th[.aOn�[2]�V �Ë NPM�T�JLK�[7jhT�Q�[.a�T�W7Th[.aOt!H!JLK�\.t S<t MZt
KZ\�\�W7\!_dW7\�T�k!KhaUs7KJLW7QL\�YL\�K.j�NUY^NUTh[2T�NUW7]cnc¾=[Lt S<t
T�W=¾
Yct S<tUn7NPM�o7tUo.q�NU]�j�JLK.M�[7jh\�W^M�M![.afacKhaUKZs7KZ]"M�Th[2T�NUW7]�MZt
H!JLK�S�K.[2]<[2R�M�W2aUQLT�K�KZ\�\�W7\�_dW7\!T�JLK�M�[2S�K�Y�KZ\�NUWLV
NPM�o7t Ç p�NU]�j�JLK.MZt��%K�[.aPM�WYL\�K.V7NPjhT!_dW7\�T�JLK�]^NU]LKZÒdJLW7QL\�ÒPaUK.[7V<T�JL\�KZK�JLW7QL\!T�W7Th[.am[2]�V�T�JLK�MONf�LÒdJLW7QL\�ÒPaUK.[7V
MONf�)JLW7QL\T�W7Th[.aOt=H!JLK�YL\�K.V7NPjhT�W7\�s2[2\�NP[2R^aUK=s7K.jhT�W7\ °cç7è^é NPMT�JLK=M�[2S�K_dW7\T�JLK.M�K�_dW7\�K.jZ[7M�ThM�[7M�NUT�NPM
_dW7\�T�JLKT�k!KhaUs7KJLW7QL\�_dW7\�K.jZ[7M�T.t!�%KW7YLT�NUS�NUâZK�W7]^a @ W7]�jhKR�[7M�K.V<QLY�W7]<W7QL\�j�JLW2NPjhK�W2_�T�k!KhaUs7KJLW7QL\
\h[.NU]^_O[.afac_dW7\�V^KZY�KZ]�V^KZ]^T�s2[2\�NP[2R^aUK µË t
z W7\
jhW7S�Y�[2\�NPM�W7]cn7k!K�V^KZT�KZ\�S�NU]LK�[�Y�KZ\hMONPM�T�KZ]�jhK�_dW7\�K.jZ[7M�Tc_dW7\
T�k!KhaUs7K!JLW7QL\
\h[.NU]^_O[.afa�R @ M�QLS�S�NU]Lb

\h[.NU]�[2S�W7QL]^ThMcW2s7KZ\cK.[7M�T�KZ\�]�M�QLY�KZ\�Òd\�KZb2NUW7]=M�Th[2T�NUW7]�Mm_dW7\�T�JLK!Y�[7M�T�T�k!KhaUs7K�JLW7QL\hMZt
i7W�T�JLK�Y�KZ\hMONPM�T�KZ]�jhK
_dW7\�K.jZ[7M�T�NPM�T�JLK�\h[.NU]^_O[.afa�T�J�[2T�_dKhafa�R�KZT�k!KZKZ]%¾=Yct S<t�YL\�KZs7NUW7Q�MVL[ @ [2]�V%¾=[Lt S<t�jhQL\�\�KZ]^TVL[ @ t��%K
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Q�M�K[2]=W7QLT�W2_
M�[2S�Y^aUK[2YLYL\�W^[7j�Jcn^[7M�k!K�V7NPV�NU]BRLQ^NfaPV7NU]LbBT�JLK�afNU]LK.[2\�\�KZb7\�K.M�MONUW7]=S�WLV^KhaOt z \�W7S�T�JLK
JLW7QL\�a @ \h[.NU]^_O[.afac_d\�K.g7QLKZ]�j @ ó z NUb7QL\�K�¼7ôhn7T�JLKZ\�K�NPM�afNUT�T�aUK�NU]�V7NPjZ[2T�NUW7]<W2_
[�V7NUQL\�]�[.a�\h[.NU]^_O[.afac_d\�K.g7QLKZ]�j @
_dW7\!T�JLK�T�JL\�KZK�K.[7M�T�KZ\�]=\�KZb2NUW7]�MZt�H!J^NPM�M�QLb7b7K.M�ThM
T�J�[2T!T�JLK�YL\�KZs7NUW7Q�M�VL[ @ � M
\h[.NU]^_O[.afa
[2S�W7QL]^T�ó�¾�[Lt S<t
T�W�¾�Yct S<tfô�S=[ @ R�K�]LW�R�KZT�T�KZ\!T�J�[2]�W2s7KZ\�]^NUb7J^T�\h[.NU]^_O[.afa�[7M�[�Y�KZ\hMONPM�T�KZ]�jhK�_dW7\�K.jZ[7M�T�_dW7\�T�JLK�jhQL\�\�KZ]^T
VL[ @ � M�\h[.NU]^_O[.afa!T�W7Th[.aOt z W7\[ µË W2_!T�k!KhaUs7K�JLW7QL\\h[.NU]^_O[.afaOn
[2]�V"Y�KZ\hMONPM�T�KZ]�jhK<[7M�T�JLK=M�W2aUK�YL\�K.V7NPjhT�W7\.n
T�JLK�\.t S<t MZt�KZ\�\�W7\�NPM�o7t ¹7¹ NU]�j�JLK.MZncT�JLK�S�K.[2]%[2R�M�W2aUQLT�K�KZ\�\�W7\�NPM�o7t q7¾NU]�j�JLK.MZn
[2]�V<T�JLK�jhW7\�\�KhaP[2T�NUW7]
jhW^KhäBj�NUKZ]^TNPM�ãLt ¹ q7¾ Ç ó�H�[2R^aUKBp^ôht=H!JLK�afNU]LK.[2\�\�KZb7\�K.M�MONUW7])S�WLV^KhaOn�k�JLW^M�K=jhW7S�Y�W7]LKZ]^ThM�[2\�K�b2NUs7KZ]
NU]'H�[2R^aUKB¾LnmNPM�S�W7\�K=[7jZjhQL\h[2T�K�T�J�[2]%Y�KZ\hMONPM�T�KZ]�jhK�_dW7\YL\�K.V7NPjhT�NU]Lb"\h[.NU]^_O[.afa�V^QL\�NU]Lb"[.afa!T�JL\�KZK=T�NUS�K
Y�KZ\�NUWLVLMZt
�%K�[.aPM�W�V^KZT�KZ\�S�NU]LK[j�afNUS=[2T�W2aUW7b @ _dW7\�K.jZ[7M�T�R @ Th[2�7NU]LbT�JLK�S�K.[2]�T�k!KhaUs7K�JLW7QL\�\h[.NU]^_O[.afa�[7jh\�W^M�M

[.afa!KhaUKZs7KZ]'M�Th[2T�NUW7]�M�W2s7KZ\�T�JLK�KZ]^T�NU\�K=VL[2Th[BM�KZTW2_�\h[2]�V^W7S�a @ M�KhaUK.jhT�K.V%JLW7QL\hMZt�G�b^[.NU]cn�k!K�Q�M�K=[2]
W7QLT!W2_�M�[2S�Y^aUK[2YLYL\�W^[7j�J=R @ \�KZS�W2s7NU]Lb�W7]LK�W2_�T�JLK�JLW7QL\hM
_d\�W7S�T�JLK�YL\�K.V7NPjhT�W7\!s2[2\�NP[2R^aUK�M�KZT.t
w�[7j�J
JLW7QL\�NU]%T�JLK�VL[2Th[=M�KZT�J�[7M�[=jhW7\�\�K.M�Y�W7]�V7NU]Lb<\h[.NU]^_O[.afa
T�W7Th[.ac_dW7\�T�JLK�YL\�KZs7NUW7Q�M�T�k!KhaUs7KJLW7QL\hMZt � T�NPM
T�JLK.M�K�jhW7\�\�K.M�Y�W7]�V7NU]LbBT�W7Th[.aPM�T�J�[2T�k!K�[.s7KZ\h[2b7K�T�W�b7KZT�[=j�afNUS=[2T�W2aUW7b @ YL\�K.V7NPjhT�NUW7]ctr�JLW^W^MONU]Lb µË T�W
R�K�T�k!KhaUs7K�JLW7QL\!\h[.NU]^_O[.afaOnL[2]�V=j�afNUS=[2T�W2aUW7b @ [7M
T�JLK�M�W2aUK�YL\�K.V7NPjhT�W7\.n^T�JLK�\.t S<t MZtcKZ\�\�W7\
NPM ¹ t ã7É�NU]�j�JLK.M
[2]�V%T�JLK=S�K.[2])[2R�M�W2aUQLT�K=KZ\�\�W7\�NPM=o7t v p=NU]�j�JLK.MZt<G�b^[.NU]cn
W7QL\�MONUS�Y^aUK=afNU]LK.[2\�\�KZb7\�K.M�MONUW7])S�WLV^Kha�NPM
S�W7\�K=[7jZjhQL\h[2T�K=[2T�YL\�K.V7NPjhT�NU]Lb%\h[.NU]^_O[.afa�_dW7\�[.afa!T�JL\�KZK�T�NUS�K�Y�KZ\�NUWLVLMZt<H!JLK.M�K�_dW7\�K.jZ[7M�T�\�K.M�Q^aUThM[2\�K
[.aPM�W=M�JLW2k�]=NU]"H�[2R^aUK�pLt
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pJL\.t�aUK.[7VmnmÉ�JL\.t
T�W7Th[.a v JL\.t�aUK.[7Vmn v JL\.t
T�W7Th[.a>o ¹ JL\.t
T�W7Th[.a��NU]LK.[2\��!KZb7\�K.M�MONUW7]"`<WLV^Kha
�!W^W7T�S�K.[2]<M�g7Q�[2\�K.V=KZ\�\�W7\ o7t ¹ ¼ o7t ¹ q o7tUo.q
`<K.[2]<[2R�M�W2aUQLT�K�KZ\�\�W7\ ãLt v q o7tUo ¹ o7t Ç p
r�W7\�\�KhaP[2T�NUW7]<jhW^KhäBj�NUKZ]^T ãLtUo.¾7¾^¼ ãLt ¹ o.É Ç ãLt É7É7É ¹
x KZ\hMONPM�T�KZ]�jhK
�!W^W7T�S�K.[2]<M�g7Q�[2\�K.V=KZ\�\�W7\ o7t ÉLo o7t ¹ ¾ o7t ¹7¹
`<K.[2]<[2R�M�W2aUQLT�K�KZ\�\�W7\ ãLt v ¼ o7tUo.q o7t q7¾
r�W7\�\�KhaP[2T�NUW7]<jhW^KhäBj�NUKZ]^T ãLtUo Ç É7q ãLtUo.¾7q7¾ ãLt ¹ q7¾ Ç
r
afNUS=[2T�W2aUW7b @
�!W^W7T�S�K.[2]<M�g7Q�[2\�K.V=KZ\�\�W7\ o7t p7p o7t p7É ¹ t ã7É`<K.[2]<[2R�M�W2aUQLT�K�KZ\�\�W7\ ãLtf¼^o o7t ¹ o o7t v p

H�[2R^aUK�pLl!Ê���i=\�KZb7\�K.M�MONUW7]BS�WLV^Kha�\�K.M�Q^aUThMZt
G�afa
KZ\�\�W7\hM![2\�K�NU]BNU]�j�JLK.MZt
À��E´ �7����0�¼q��� ��KO�'&������

w�aPM�]LKZ\�[2]�V"i^j�JLS�KZ\�T�S=[2]L]%óho.p7p Ç ô�KZS�YLJ�[7MONUâZK�T�J�[2T!_dW7\�W7QLT�W2_�M�[2S�Y^aUKJ^NU]�VLjZ[7M�ThMZn�T�JLK�M�QLR�M�KZT�W2_
YL\�K.V7NPjhT�W7\!s2[2\�NP[2R^aUK.M�S�Q�M�T�\�KZS=[.NU]�NU]�V^KZY�KZ]�V^KZ]^T�W2_cT�JLK�YL\�K.V7NPjhT�K.VBóOW7S�NUT�T�K.V�ô�W7R�M�KZ\�s2[2T�NUW7]ct � ]=W7QL\
M�T�Q�V @ nLk!KV^KZs7KhaUW7Y�K.V"[2]"Ê���i=S�WLV^Kha
T�JL\�W7QLb7J<M�T�KZY^k!NPM�K�afNU]LK.[2\�\�KZb7\�K.M�MONUW7]ct!i2NU]�jhK�k!K�W7YLT�NUS�NUâZK.V
W7QL\
S�WLV^KhaLNU]�NU]�jh\�KZS�KZ]^ThMZn7k!K�R�K.jhW7S�K�V^KZY�KZ]�V^KZ]^T!W7]T�JLK�jhW7\�\�KhaP[2T�NUW7]�jhW^KhäBj�NUKZ]^T�k!NUT�J�K.[7j�J�M�T�KZYct
� ]%W7T�JLKZ\�k!W7\hVLMZn�k!K��^]LW2kIT�J�[2T�T�JLK�Y�KZ\hjhKZ]^T�W2_�M�Th[2T�NUW7]�M�\�KZY�W7\�T�NU]LbB\h[.NU]"NPM�T�JLK�R�K.M�Tj�JLW2NPjhK�_dW7\x0]!R�K.jZ[2Q�M�K�NUT�b2NUs7K.M!Q�M!T�JLK�J^NUb7JLK.M�T�jhW7\�\�KhaP[2T�NUW7]<jhW^KhäBj�NUKZ]^T.t!H!J^NPM�NPM��^]LW2k!aUK.V^b7K�k!K�V^W�]LW7T!J�[.s7K
NU]"V^KZs7KhaUW7Y^NU]Lb<[�S�WLV^KhacNU]<\�K.[.acT�NUS�K�MONU]�jhKT�JLK�YL\�K.V7NPjhT�K.V<JLW7QL\�J�[7M!]LW7T @ KZT�WLjZjhQL\�\�K.Vmt
G�VLV7NUT�NUW7]�[.a�jh\�W^M�M�s2[.afNPVL[2T�NUW7]<NPM�YL\�W7R�[2R^a @ k�[2\�\h[2]^T�K.Vmn7T�JLW7QLb7J=NUThM!_dQL\�T�JLKZ\�[2YLY^afNPjZ[2T�NUW7]<NPM!]LW7T

M�T�\h[.NUb7J^T�_dW7\�k�[2\hVmt � _k!K<Y�KZ\�S�QLT�K%[.afa�KhaUKZs7KZ]«Å$Æ0Ç�ÈÊÉ�Ç�È�NU]�V^KZY�KZ]�V^KZ]^T"s2[2\�NP[2R^aUK.M�NU]�RLQ^NfaPV7NU]Lb [
afNU]LK.[2\
\�KZb7\�K.M�MONUW7]�S�WLV^KhaOn2k!K�S=[ @ jh\�W^M�Mcs2[.afNPVL[2T�K!T�J^NPM
[.aUb7W7\�NUT�JLS�R @ \�KZS�W2s7NU]Lb�T�k!W�JLW7QL\hMm_dW7\�K.[7j�J
Y�KZ\�S�QLTh[2T�NUW7]ct
H!JLK�e�\hM�T
JLW7QL\�NPM
\�KZS�W2s7K.VT�W�jh\�W^M�M�s2[.afNPVL[2T�K�T�JLK�[.aUb7W7\�NUT�JLS�W2_�Y�KZ\�S�QLTh[2T�NUW7]�MZn^[2]�V
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[2]=W7QLT�W2_
M�[2S�Y^aUK�afNU]LK.[2\�\�KZb7\�K.M�MONUW7]=S�WLV^KhamYL\�WLV^Q�jhK.VBR @ T�JLK�[.aUb7W7\�NUT�JLS�YL\�K.V7NPjhThM�_dW7\�T�JLK�M�K.jhW7]�V
JLW7QL\�\�KZS�W2s7K.Vmt
H!JLKZ\�K�Kh�^NPM�T�S�NfafafNUW7]�M�W2_
M�Q�j�JBY�KZ\�S�QLTh[2T�NUW7]�MZt � ]�M�T�K.[7V=k!Kj�JLW^W^M�K[YL\�W7b7\�K.M�MONUs7K7n
M�W7S�KZk�J�[2T�M�QLR[Z�K.jhT�NUs7K�S�KZT�JLWLV�W2_mRLQ^NfaPV7NU]Lb�W7QL\
_dW7\�K.jZ[7M�T
S�WLV^Kha�R�[7M�K.V�W7]�S=[.�^NUS�QLS�jhW7\�\�KhaP[2T�NUW7]ct
H!JLK�jh\�W^M�M�Òds2[.afNPVL[2T�NUW7]%W2_�W7QL\�M�QLR[Z�K.jhT�NUs7Kha @ R�[7M�K.V<[.aUb7W7\�NUT�JLS�NPM�]LW7T�K.[7MONfa @ jhW7]�jhKZYLT�Q�[.afNUâZK.Vmn�KZs7KZ]
T�JLW7QLb7J=W7QL\!S�WLV^KhamNPM�M�T�Nfafa
V^KZs7KhaUW7Y�K.VBW7QLT!W2_
M�[2S�Y^aUK7t
�%K�\�K.jhW7b7]^NUâZKT�J^NPM![7M![�jZ[.s7K.[2T�_dW7\!jZ[.afafNU]Lb
W7QL\�S�WLV^Kha�RLQ^NfaPV7NU]Lb<S�KZT�JLWLV=T�\�Q^a @ jh\�W^M�M�s2[.afNPVL[2T�K.Vmt
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X [ @ T�NUS�KBjhW7]^s7K.jhT�NUs7K=Y�[2T�T�KZ\�]�M�NU] x QLKZ\�T�W%��NPjhW)V^QL\�NU]Lb"T�JLKBM�QLS�S�KZ\�S=[ @ R�KBV7NUs7NPV^K.V)NU]^T�W%MONf�
\h[.NU]^_O[.afa�\�KZb2NUW7]�M�T�JL\�W7QLb7J�_O[7jhT�W7\
[2]�[.a @ MONPMZt�i2NU]�jhK�T�JLK�aUK.[7V7NU]Lb�MONf��KhNUb7KZ]^s2[.aUQLK.M![2\�K!MONUb7]^NfemjZ[2]^T�k!NUT�J
\�K.M�Y�K.jhT
T�W�k�J^NUT�K!]LW2NPM�K7n7T�JLKZ\�K�NPM�KZs7NPV^KZ]�jhK�W2_�YLJ @ MONPjZ[.amS�K.j�J�[2]^NPM�S=M�QL]�V^KZ\�a @ NU]Lb�T�JLK.M�K�MONf�_O[7jhT�W7\hMZt
H!JLKMONf�<\�KZb2NUW7]�M�M�QLb7b7K.M�T!NUS�Y�W7\�Th[2]^T�S�K.j�J�[2]^NPM�S=M!T�J�[2T!_dW7\hjhK�YL\�K.j�NUY^NUTh[2T�NUW7]"W2s7KZ\!T�JLK�NPMOaP[2]�V"[2]�V
NU]�V7NPjZ[2T�KBT�J�[2TT�JLK�_O[7jhT�W7\[2]�[.a @ MONPM�S�WLV^Kha�NPM�M�KZ]�MONUT�NUs7KBT�W<s2[2\�NP[2T�NUW7]�M�NU])k!K.[2T�JLKZ\\�KZb2NUS�K.MZt z W7\
Kh��[2S�Y^aUK7n._O[7jhT�W7\hM�W7]LK![2]�V�e�s7K![2\�K�afNU�7Kha @ \�KhaP[2T�K.V�T�W�jhW7]^s7K.jhT�NUW7]�_dW7\hjhK.V�R @ w�a��
QL]�g7QLK7n7[2]�NPM�W2aP[2T�K.V
S�W7QL]^Th[.NU]=T�W�T�JLK�M�W7QLT�JLK.[7M�T!W2_�i^[2] u Q�[2]"ó��c[^i7KZQL\.n^Y�KZ\hM�W7]�[.a�jhW7S�S�QL]^NPjZ[2T�NUW7]môhnLk�JLKZ\�K.[7M
_O[7jhT�W7\hM
T�k!W�n�_dW7QL\�[2]�V%MONf�%\�K.M�Q^aUT_d\�W7S�NU]^aP[2]�V)M�K.[BRL\�KZKZâZK=Y�KZ]LKZT�\h[2T�NUW7]'[2]�V�R.W7\M�K.[BRL\�KZKZâZK�NU]^T�KZ\h[7jhT�NUW7]
k!NUT�J)T�JLK�NU]^T�KZ\�NUW7\�S�W7QL]^Th[.NU]�MZtB��[2T�JLKZ\T�J�[2])[2T�T�KZS�YLT�NU]Lb<T�W"V^KZs7KhaUW7Y'[BYL\�K.V7NPjhT�NUW7]+M�j�JLKZS�K�_dW7\
[BMONU]Lb2aUK=M�Th[2T�NUW7]cnmk!K�jZ[2]"RLQ^NfaPV)[=S�WLV^Kha�T�J�[2T�k!Nfafa!YL\�K.V7NPjhT�_dW7\�[BjhW7]^s7K.jhT�NUs7K�M�jZ[.aUK7t��JLKZ\�K.[7M�[
M�JLW2k!KZ\!S=[ @ S�NPM�M�[�Y�[2\�T�NPjhQ^aP[2\�M�Th[2T�NUW7]cn7NUT�k!Nfafa
]LW7T�S�NPM�M!T�JLK�KZ]^T�NU\�K\�KZb2NUW7]ct
H!JLK.M�K!MONf��\�KZb2NUW7]�McS=[ @ _dQL\�T�JLKZ\�R�K!V7NUs7NPV^K.V�NU]^T�W�[2]K.[7M�T�KZ\�]\�KZb2NUW7]�[2]�V[�k!K.M�T�KZ\�]\�KZb2NUW7]ct��%K

V7NPVBT�J^NPM�R�[7M�K.VBQLY�W7]BJLW7QL\�a @ \h[.NU]^_O[.afa�_d\�K.g7QLKZ]�j @ _dW7\!K.[7j�J<W2_�T�JLK�MONf�=_O[7jhT�W7\hMZt
H!JLK�jhW7S�S�QL]�[.afNUT @
W2_c\�KZb2NUW7]�M�k!NUT�J^NU]=T�JLK.M�K�T�k!W�aP[2\�b7KZ\�\�KZb2NUW7]�M![2\�K�V^K.M�jh\�NUYLT�NUs7K�W2_cYLJLKZ]LW7S�KZ]�[Kh�^NPM�T�NU]Lb�W7]=V7Nf�cKZ\�NU]Lb
T�NUS�K�M�jZ[.aUK.MZt�H!J^NPM�NPM�[2]�NUS�Y�W7\�Th[2]^T!jhW7]�MONPV^KZ\h[2T�NUW7]=NU]<V^KZs7KhaUW7Y^NU]LbB[YL\�K.V7NPjhT�NUW7]<M�j�JLKZS�KMONU]�jhK�T�JLK
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Ç q

k!K.M�T�KZ\�]=\�KZb2NUW7]�M�Kh�LJ^NUR^NUT�[�M�T�\�W7]Lb�V7NUQL\�]�[.ac_d\�K.g7QLKZ]�j @ j�J�[2]Lb7K�k�J^NfaUKT�JLK�K.[7M�T�KZ\�]=\�KZb2NUW7]�M�V^W�]LW7T.t
?�@ \�KZb2NUW7]�[.afNUâhNU]Lb x QLKZ\�T�W%��NPjhW%R�[7M�K.V)QLY�W7]'NUThM�\h[.NU]^_O[.afa�MONUb7]�[2T�QL\�K7n
k!KBS=[7V^K=T�JLKBYL\�W7R^aUKZSFW2_
YL\�K.V7NPjhT�NU]Lb<jhW7]^s7K.jhT�NUs7K�\h[.NU]^_O[.afa�V^QL\�NU]Lb=T�JLKM�QLS�S�KZ\�S�W7\�K�T�\h[7jhTh[2R^aUK7t
�%K�RLQ^NfaUT�[�YL\�K.V7NPjhT�NUW7]<S�WLV^Kha�R @ M�KhaUK.jhT�NU]Lb�_d\�W7S�[b7\�W7QLYBW2_'Å�Æ0Ç�ÈÊÉ�Ç�È<s2[2\�NP[2R^aUK.M�[�M�QLR�M�KZT�W2_

YL\�K.V7NPjhT�W7\hM!T�J�[2T!jhW7\�\�KhaP[2T�K.V�k!NUT�JBT�k!KhaUs7K�JLW7QL\!\h[.NU]^_O[.afacT�W7Th[.aOt�G�jZjhW7QL]^T�NU]Lb�_dW7\�V7NUQL\�]�[.am_d\�K.g7QLKZ]�j @
V7Nf�cKZ\�KZ]�jhK.M!V^K.M�jh\�NUR�K.V=[2R�W2s7K7n7k!K�NU]�jhW7\�Y�W7\h[2T�K.V�W7]^a @ M�Th[2T�NUW7]�McNU]=T�JLK!K.[7M�T�KZ\�]=M�QLY�KZ\�Òd\�KZb2NUW7]=W2_mT�JLK
NPMOaP[2]�V"NU]^T�WBW7QL\VL[2Th[BM�KZT.t�%K=j�JLW^M�K�T�JLK�K.[7M�T�KZ\�]%M�QLY�KZ\�Òd\�KZb2NUW7]%R�K.jZ[2Q�M�K<i^[2] u Q�[2]cncT�JLK�S=[�Z�W7\
j�NUT @ [2]�V<VL[2Th[�jhW2afaUK.jhT�NUW7]%MONUT�K�NU] x QLKZ\�T�W=��NPjhW�nLafNUK.M�k!NUT�J^NU]"T�J^NPM�Y�[2\�T�W2_
T�JLK�NPMOaP[2]�Vmt�H!JLKMONUS�Y^aUK
afNU]LK.[2\�\�KZb7\�K.M�MONUW7]"S�WLV^Kha�V^KZs7NPM�K.V<NU])T�J^NPM�M�T�Q�V @ NPM�S�W7\�K�[7jZjhQL\h[2T�K�T�J�[2]"R�W7T�J)j�afNUS=[2T�W2aUW7b @ [2]�V
Y�KZ\hMONPM�T�KZ]�jhK_dW7\�YL\�K.V7NPjhT�NU]Lb<VL[ @ T�NUS�K�jhW7]^s7K.jhT�NUs7K�\h[.NU]^_O[.afaOt���KZs7KZ\�T�JLKhaUK.M�MZnm[2]<\.t S<t MZt�KZ\�\�W7\�W2_�o7tUo.q
NU]�j�JLK.M�W2s7KZ\�T�JLK�KZ]^T�NU\�KK.[7M�T�KZ\�]<M�QLY�KZ\�Òd\�KZb2NUW7]BNPM�[2]<[.s7KZ\h[2b7K�W2_�ãLtUo.ã�NU]�j�JLK.M�Y�KZ\�M�Th[2T�NUW7]ct
G�]BW7QLT
W2_�M�[2S�Y^aUK�jhW7\�\�KhaP[2T�NUW7]"jhW^KhäBj�NUKZ]^T�W2_�ãLt É7É7É ¹ NPM�]LW7T�[2]=NU]�V7NPjZ[2T�W7\�W2_�[�J^NUb7J^a @ \�KhafNP[2R^aUK=M�Th[2T�NPM�T�NPjZ[.a
_dW7\�K.jZ[7M�T!S�WLV^KhaOt
H!J^NPM�M�T�Q�V @ NPM!afNUS�NUT�K.V<R @ T�JLK]^QLS�R�KZ\�W2_�[.s2[.NfaP[2R^aUK�\h[.NU]^_O[.afa
[2]�V<M�QL\�_O[7jhKVL[2Th[�M�Th[2T�NUW7]�M!W2s7KZ\

x QLKZ\�T�W=��NPjhW�n�k�J^NPj�JBeL�LK.M�T�JLKM�Y�[2T�NP[.a�\�K.M�W2aUQLT�NUW7]<W2_
T�JLK[2]�[.a @ MONPMZt!G�b7\�K.[2T�KZ\�M�Y�[2T�NP[.a�\�K.M�W2aUQLT�NUW7]
k!Nfafa!afNU�7Kha @ [.aUT�KZ\�T�JLK=[2R�W2s7K�\�K.M�Q^aUThM�MONU]�jhK=T�JLKBV7NPM�T�\�NURLQLT�NUW7]'W2_�s2[2\�NP[2]�jhK=k!Nfafa�\�K���K.jhT�KZs7KZ]%S�W7\�K
aUWLjZ[.a�M�jZ[.aUK�YLJLKZ]LW7S�KZ]�[Lt�G�aUT�JLW7QLb7J"T�JLKK.[7M�T�KZ\�]<M�Th[2T�NUW7]�M�[2]�VBk!K.M�T�KZ\�]"M�Th[2T�NUW7]�M�M�J�[2\�K�jhW7S�S�W7]
V7NUQL\�]�[.aL\h[.NU]^_O[.afa^_d\�K.g7QLKZ]�j @ Y�[2T�T�KZ\�]�MZnZT�JLKZ\�K![2\�K!M�QLRLT�aUK!V7Nf�cKZ\�KZ]�jhK.M�R�KZT�k!KZKZ]K.[7j�J�M�Th[2T�NUW7]ctc�+NUT�J^NU]
[�M�QLY�KZ\�Òd\�KZb2NUW7]cn�[2S�Y^afNUT�Q�V^K.M�W2_�S=[.�^NUS�QLS�_d\�K.g7QLKZ]�j @ S=[ @ R�K�W7QLT�W2_�YLJ�[7M�K�k!NUT�J<K.[7j�JBW7T�JLKZ\!R @
[2]BJLW7QL\�W2_
T�k!W�t
G�VLV7NUT�NUW7]�[.a�M�QL\�_O[7jhKBVL[2Th[<Kh�^NPM�ThM_d\�W7S5T�JLKBM�[2S�K<��r�G���VL[2Th["M�KZT.n�NU]+Y�[2\�T�NPjhQ^aP[2\�_dW7\��!W^W7Ò

M�KZs7KhaUT��!W^[7VLMZn x W7]�jhK7n�[2]�VB��[2S�K @ G�NU\ z W7\hjhK ? [7M�K7t
H!JLK.M�K�M�Th[2T�NUW7]�M!V^W�]LW7T�J�[.s7K�T�JLK�J^NPM�T�W7\�NPjZ[.a



Ç v

Kh�LT�KZ]^TT�J�[2TT�JLKBi^[2] u Q�[2])��i z Ê�V^W^K.MZn
[2]�V%W7]^a @ �!W^W^M�KZs7KhaUT��!W^[7VLM�afNUK.M�k!NUT�J^NU]'T�JLK�K.[7M�T�KZ\�]
M�QLY�KZ\�Òd\�KZb2NUW7]ct�G�VLV7NUT�NUW7]�[.a�\�K.M�K.[2\hj�JBNU]^T�W=RLQ^NfaPV7NU]Lb%[�YL\�K.V7NPjhT�NUW7]%S�WLV^Kha�T�J�[2T!NU]�jhW7\�Y�W7\h[2T�K.M�R�W7T�J
�!W^W^M�KZs7KhaUT��!W^[7VLM�[2]�V<i^[2] u Q�[2]BS=[ @ R�Kk!W7\�T�J @ W2_c_dQLT�QL\�K�NU]^s7K.M�T�NUb^[2T�NUW7]ct
z W7\�K.jZ[7M�T�b7Q^NPVL[2]�jhK)[7MNUTBKh�^NPM�ThM=]LW2k~jhW7]�MONPM�ThM�YL\�NUS=[2\�Nfa @ W2_T�JLK"��[2T�NUW7]�[.a`<KZT�KZW7\�W2aUW7b2NPjZ[.a

r�KZ]^T�KZ\�ó���`%r�ôm`<K.V7NUQLS���[2]Lb7K z W7\�K.jZ[7M�T
`<WLV^Khamó�`"� z ôhn.M�[2T�KhafafNUT�K!NU]^T�KZ\�YL\�KZTh[2T�NUW7]cn7[2]�VM @ ]LW7YLT�NPj
[2]�[.a @ M�K.MZt���`%r+[2T�T�KZS�YLT�K.V�T�W=V^KZs7KhaUW7Y<`<WLV^Kha�Ê�QLT�YLQLT�i7Th[2T�NPM�T�NPjZM�ó�`%Ê�iLô�_dW7\�i^[2] u Q�[2]cnLRLQLT!NUT
Y�KZ\�_dW7\�S�K.V=aUK.M�M�[7jZjhQL\h[2T�Kha @ T�J�[2]BT�JLK�`"� z V^QL\�NU]LbBT�JLK�M�QLS�S�KZ\�T�NUS�K�ó���[._O[2Kha
`<W ZONPjZ[LnLY�KZ\hM�W7]�[.a
jhW7S�S�QL]^NPjZ[2T�NUW7]môht�H!JLK�YLQL\�Y�W^M�K�W2_!V^KZs7KhaUW7Y^NU]Lb"[�afNU]LK.[2\\�KZb7\�K.M�MONUW7]<S�WLV^Kha
NU]"T�J^NPM�M�T�Q�V @ NPM�]LW7T
T�W�RLQ^NfaPV%[<õZM�Th[2]�V<[.aUW7]LK.ö�S�WLV^Khac_dW7\!_dW7\�K.jZ[7M�T�NU]LbBVL[ @ T�NUS�K\h[.NU]^_O[.afa�V^QL\�NU]Lb=T�JLK�M�QLS�S�KZ\.n�RLQLT�T�W
YL\�W2s7NPV^K�[2]�[7VLV7NUT�NUW7]�[.amT�W^W2a�[2T
T�JLK�V7NPM�jh\�KZT�NUW7]�W2_�_dW7\�K.jZ[7M�T�KZ\hMZt � ]�V^KZK.Vmn^T�J^NPM
S�WLV^KhaLNPM
YL\�KhafNUS�NU]�[2\ @ n
]LW7T�V^Khe�]^NUT�NUs7K7t!H!JLK�s2[.aUQLK�W2_mT�JLK�afNU]LK.[2\!\�KZb7\�K.M�MONUW7]�S�WLV^KhaLNPM�T�WM�JLW2k'JLW2k'T�JLK!\�KZb2NUW7]�[.afNUâ.[2T�NUW7]=W2_
x QLKZ\�T�W��NPjhW�n^R�[7M�K.V�W7]NUThM!jhW7]^s7K.jhT�NUs7K�\h[.NU]^_O[.afamJ^NPM�T�W7\ @ n7S=[ @ NUS�YL\�W2s7K�T�JLK�[7jZjhQL\h[7j @ W2_�_dW7\�K.jZ[7M�ThMZt
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y QL\�\�NPjZ[2]LK.MZn!T�\�W7Y^NPjZ[.a�M�T�W7\�S=MZn![2]�V']�[2S�K.V)T�\�W7Y^NPjZ[.a�V^KZYL\�K.M�MONUW7]�MB[2\�KB\�KZS�W2s7K.V%_d\�W7SFT�JLK"VL[2Th[
M�KZT=_dW7\Bb7Q^NPVL[2]�jhK'jhW7]�MONPV^KZ\h[2T�NUW7]�MZt�G�] @ M�Q�j�J�M�T�W7\�S0T�J�[2TBY�[7M�M�K.V+k!NUT�J^NU]Iq7ã7ã)�7NfaUW7S�KZT�KZ\hMBW2_
x QLKZ\�T�W���NPjhW�NPM!T�JLW7QLb7J^T�T�W�Y�W^M�MONUR^a @ NU]���QLKZ]�jhK�T�JLK�NPMOaP[2]�V0� M!k!K.[2T�JLKZ\!W7]B[�M @ ]LW7YLT�NPjM�jZ[.aUK[2]�V�NPM
jhW7]�M�K.g7QLKZ]^T�a @ \�KZS�W2s7K.Vmt�Ê�]^a @ JLW7QL\hM!_dW7\�k�J^NPj�J"T�JLK�T�\�W7Y^NPjZ[.a�j @ j�aUW7]LKNPM�k!NUT�J^NU])q7ã7ã��7NfaUW7S�KZT�KZ\hM
W2_ x QLKZ\�T�W=��NPjhWB[2\�K�Kh�LT�\h[7jhT�K.V�_d\�W7S�T�JLKVL[2Th[�M�KZT.t

Ç ¼



Ç ¾

Hc\�W7Y^NPjZ[.a
j @ j�aUW7]LK �
K.[2\ z NU\hM�T�JLW7QL\�\�KZS�W2s7K.V �c[7M�T�JLW7QL\�\�KZS�W2s7K.V
r�JL\�NPM�T�NU]LK o.p^¼2É i7KZYLT�KZS�R�KZ\�ÉLn�ã7ã7ã7ã�½�H�r i7KZYLT�KZS�R�KZ\ Ç nmo ¹ ã7ã�½�H�r
z Nfe o.p^¼ Ç i7KZYLT�KZS�R�KZ\�o Ç nmo ¹ ã7ã�½�H�r i7KZYLT�KZS�R�KZ\�o.qLnmo ¹ ã7ã�½�H�rw�aUW2NPM�K o.p^¼2q i7KZYLT�KZS�R�KZ\�o Ç nLã7ã7ã7ã�½�H�r i7KZYLT�KZS�R�KZ\�o2¼^nmo ¹ ã7ã�½�H�rw
S�S @ o.p^¼ v G�QLb7Q�M�T ¹ ÉLnco ¹ ã7ã�½�H�r G�QLb7Q�M�T ¹ ÉLnLã7ã7ã7ã�½�H�ru Q^afNUKZT o.p^¼2¾ Ê�jhT�W7R�KZ\�¾LnLã7ã7ã7ã�½�H�r Ê�jhT�W7R�KZ\�o.ãLnmo ¹ ã7ã�½�H�r
X [.s7NPV o.p^¼2p»G�QLb7Q�M�T ¹ pLn�ã7ã7ã7ã�½�H�r G�QLb7Q�M�T�ÉLo7nLã7ã7ã7ã�½�H�r
G�afaUKZ] o.p7¾7ã»G�QLb7Q�M�T Ç nco ¹ ã7ã�½�H�r G�QLb7Q�M�T�qLnco ¹ ã7ã�½�H�r
ò KZ\�T o.p7¾Lo»i7KZYLT�KZS�R�KZ\¼^n�ã7ã7ã7ã�½�H�r i7KZYLT�KZS�R�KZ\�pLnmo ¹ ã7ã�½�H�rX KZRLR @ o.p7¾ ¹ i7KZYLT�KZS�R�KZ\�o.ÉLnmo ¹ ã7ã�½�H�r i7KZYLT�KZS�R�KZ\�o Ç nLã7ã7ã7ã�½�H�rG�\�T�J^QL\ o.p7¾ Ç i7KZYLT�KZS�R�KZ\ ¹ nco ¹ ã7ã�½�H�r i7KZYLT�KZS�R�KZ\ Ç nmo ¹ ã7ã�½�H�r
ò aUW7\�NP[ o.p7¾7q i7KZYLT�KZS�R�KZ\ ¹ ÉLnLã7ã7ã7ã�½�H�r i7KZYLT�KZS�R�KZ\ ¹2Ç nLã7ã7ã7ã�½�H�rX [2]^NUKhafaUK o.p7¾ v i7KZYLT�KZS�R�KZ\�¾Ln�ã7ã7ã7ã�½�H�r i7KZYLT�KZS�R�KZ\�pLnmo ¹ ã7ã�½�H�rw
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Frequency of Rainfall Events:  Cubuy
Wet Seasons, July 1973 - June 1988
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Frequency of Rainfall Events:  San Sebastian
Wet Seasons, July 1973 - June 1988
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X�@ KZ\.n�H�t ò t u tUn�o.p^¼2qLl=H!JLK<[7M�MONUb7]LS�KZ]^T�W2_�\h[.NU]^_O[.afa�M�Th[2T�NUW7]�M�NU]^T�W"JLW7S�W7b7KZ]LKZW7Q�M�b7\�W7QLY�MZl�G�][2YLY^afNPjZ[2T�NUW7]'W2_!YL\�NU]�j�NUY�[.a�jhW7S�Y�W7]LKZ]^T�[2]�[.a @ MONPMZtièHé�Å�Ç�ê+ëCì�ëCí'É�î�ëCï.ð"ê<ð�É�Ç ëCñ0É"ò[ë�ó ±�±^Â n�o.ã7ã7q"ôo.ãLo.ÉLt
w�aPM�]LKZ\.n u t ? tUnm[2]�V<G�t�G�tmH�M�W7]^NPMZn
o.p7pLo7l!GI]LW7T�K�W7]<T�JLK�M�Y�[2T�NP[.a�M�T�\�Q�jhT�QL\�K�W2_�T�JLK�jhW2s2[2\�NP[2R^NfafNUT @W2_�W7R�M�KZ\�s7K.VB��W7\�T�JLKZ\�] y KZS�NPM�YLJLKZ\�K�M�QL\�_O[7jhK[.NU\�T�KZS�Y�KZ\h[2T�QL\�K.MZt'õ0ö�÷'ø�ù'õCú n ±^¿ Ó nco.É7É"ômo Ç v t
w�aPM�]LKZ\.n u t ? tUn2[2]�V�r�t x t2i^j�JLS�KZ\�T�S=[2]L]cn^o.p7p Ç lmG�M�M�K.M�MONU]Lb�_dW7\�K.jZ[7M�T�M��7Nfafa�T�JL\�W7QLb7Jjh\�W^M�Mcs2[.afNPVL[2T�NUW7]ctû ð�Å�ëHü�É�ÇEð�ò�Å[ý ê<ÈÊþ�ÿn Ø n v o.p"ô v ¹2Ç t
z [7M�MONUb�n�Êt��
tUn!o.pLo v lHc\�W7Y^NPjZ[.a!\h[.NU]�M��+T�JLKhNU\=V^QL\h[2T�NUW7]cnc_d\�K.g7QLKZ]�j @ n
[2]�V"NU]^T�KZ]�MONUT @ t.ï.É�þ0ë û ð�Å�ëí'ð � ë�ó Ã�Ã n�É ¹ p"ôLÉ7É^¼^t
z \h[2]L�mn��tUn�o.p^¼2ãLl'Ê�] T�JLK)��[2T�QL\�K"W2_�½�YLY�KZ\"Hc\�W7Y�W^M�YLJLKZ\�NPj'r�W2aPV r�W7\�K)r @ aPjhW7]LK.M"Ê�s7KZ\<T�JLKHc\�W7Y^NPjZ[.a�G�T�aP[2]^T�NPj2n z aUW7\�NPVL[Bi7Th[2T�K½�]^NUs7KZ\hMONUT @Bx Jct X H!JLK.MONPMZnmH�[.afaP[2J�[7M�M�KZK7n z aUW7\�NPVL[Ln�o�ô ¹2Ç^¹ t
z QLKhaUR�KZ\�b�n y tUn![2]�V X t ? NUb7b^[2\.n�o.p7p Ç lBH!JLKBYL\�K.jhW7]^s7K.jhT�NUs7KBKZ]^s7NU\�W7]LS�KZ]^T=W2_�M�QLS�S�KZ\�T�J^QL]�V^KZ\�ÒM�T�W7\�S=M�W2s7KZ\!T�JLK z aUW7\�NPVL[�Y�[2]LJ�[2]�V7aUK7t û ð�Å�ëHü�É�ÇEð�ò�Å[ý ê<ÈÊþ�ÿ7n Ø n�ÉLo v ôLÉ ¹ v t
y W2�cS=[2]cnm`)tUn�w�VmtUn�o.p7p7ãLl û É�Ç����5ö�����Å�þ�Å�ò�Å�þ	��
HÉ"É�5É���ü�Å�ò"êÊýZt���KZk�M�Y�[2Y�KZ\w
]^T�KZ\�YL\�NPM�K�G�M�M�W7Òj�NP[2T�NUW7]cnmp v ãYLYct
u W7JL]�M�W7]cn���tUn�[2]�V X t
�+NPj�JLKZ\�]ctUn�o.p7¾ ¹ l$ö'Æ�Æ���ÈÊð��Yï.é���ê<È � Å�Ç�ÈÊÅ�ê<ð$ñ0ê<Å�ê<È�ý ê<ÈÊò�Å��Cö�þ�Å���î"ý È�ýZn x \�KZ]^T�NPjhKy [.afaOn � ]�j2tUn�q7p Ç YLYct
u W2afafNf�cK7n � tmH�tUnmo.p7¾ v lCõ'Ç�ÈÊþ�ò"È ÆtÅ����CÉ��HÆtÉ�þ�ð"þ�ê�ö�þ�Å���î"ý È�ýZnLi7YL\�NU]Lb7KZ\�ÒdÎ
KZ\�aP[2b�n ¹ ¼^o�YLYct
��KhafaUK @ nm�It�w�t u \.tUn�[2]�V X t���t�`<WLj��mnmo.p7¾ ¹ l�G X NP[2b7]LW^M�T�NPj�i7T�Q�V @ W2_�½�YLY�KZ\�Hc\�W7Y�W^M�YLJLKZ\�NPj�r�W2aPVr�W7\�K�mW2k�M�Ê�s7KZ\�T�JLK��%K.M�T�KZ\�]<��W7\�T�J x [7j�Nfemj2t'ï.É�þ0ë û ð�Å�ë�í'ð � ë�ó ±�±^Â n Ç ¼^o�ô Ç ¾7ãLt
��W7Q�M�� @ n7Î�t7w�t^n7[2]�V�`)t.G�t ò [2]cnLo.p7¾Lo7lc½�YLY�KZ\!Hc\�W7Y�W^M�YLJLKZ\�NPj�r @ j�aUW7]^NPj!Î
W7\�NUThjhK.M�NU]�T�JLK�Hc\�W7Y^NPjZ[.ai7W7QLT�JBG�T�aP[2]^T�NPj2t���ð�����é�ý�ó ¿�¿ n�q7É7¾"ôLq7qLo7t
��\�K @ M�âhNUb�n�w�tUn�o.p7p7ÉLl�ö�� � Å�þ�ò�ð��5ø'þ�ÿ�ÈÊþ�ð�ð"Ç�ÈÊþ�ÿOï.Å�ê���ð���Å�ê<ÈÊò ýZn u W7JL]%�+NfaUK @ [2]�V%i7W7]�MZn � ]�j2tUn�o ¹ p ÇYLYct
� @ W7]�MZn.�It z tUn.[2]�V`)t ? W7]LKhafaOn�o.p7p Ç lc�!KZb2NUW7]�[.afNUâ.[2T�NUW7]�W2_�VL[.Nfa @ S�K.M�W^M�jZ[.aUK!\h[.NU]^_O[.afa^NU]T�JLK�T�\�W7Y^NPjZ[.ak!KZT R2V^\ @ j�afNUS=[2T�K�W2_�T�JLK�HcW2k�]�M�s7NfafaUK=[2\�K.[�W2_�]LW7\�T�JLÒdK.[7M�T���QLKZKZ]�MOaP[2]�V)V^QL\�NU]LbBT�JLK=o.p7¾7¾"ômo.p7¾7pk!KZT�M�K.[7M�W7]ct���þ�ê+ë'ì�ë�É�������È���Å�ê+ëUn ±7Ã nco.É7q"ômo v ÉLt
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Ê�s7KZ\�aP[2]�Vmn u t2w�tUn7[2]�V���t.�It x \�KhNPM�KZ]�V^W7\�_dKZ\.n�o.p7¾ ¹ lmG+MONUb7]^NfemjZ[2]�jhK�T�K.M�Tc_dW7\�YL\�NU]�j�NUY�[.acjhW7S�Y�W7]LKZ]^ThM[2YLY^afNUK.V<T�W=[�j @ j�aUW7]LK�j�afNUS=[2T�W2aUW7b @ tHï.É�þ0ë û ð�Å�ë�í'ð � ë�ó ±�±^Â n�o�ô Ç t
x NPjhW�n���tUnco.p^¼ Ç l�� ��ð5÷Hð�É�ÿ�ÇEÅ�Æ	��îOÉ���õ'é�ð"Ç�ê<É5íHÈÊò�É7n^G�aPV7NU]LK x QLR^afNPM�J^NU]Lb%r�W7S�Y�[2] @ n Ç É7p�YLYct
��[ @ nLr�t7�
tUn�o.p ¹ ¾Ll X NUQL\�]�[.ams2[2\�NP[2T�NUW7]=W2_m\h[.NU]=[2T�i^[2] u Q�[2]cn x t ��ttï.É�þ0ë û ð�Å�ë�í'ð � ë�ó ¸ Æ n�o Ç ã"ômo Ç o7t
��[ @ n x tUn0ï.ð ý É[ý ò�Å���ð�ï.ð"ê<ð�É�ÇEÉ���É�ÿ�î�Å�þ	�5ü�É�ÇEð�ò�Å[ý ê<ÈÊþ�ÿ7n�o.p7¾ v l
G�S�KZ\�NPjZ[2]"`<KZT�KZW7\�W2aUW7b @ i7WLj�NUKZT @ nc¼2p7ÉYLYct
��NPj�JLS=[2]cn�`)t ? tUn!o.p7¾ v l�!KZs7NUKZk�G�\�T�NPj�aUK7l��!W7Th[2T�NUW7])W2_ x \�NU]�j�NUY�[.a�r�W7S�Y�W7]LKZ]^ThMZt.ì�ë�����È��Oë�ó Æ n¹ p7É"ôLÉ7É7qLt
��NUKZJ^aOn y tUnmo.p7q Ç l���ÇEÉ�Æ0ÈÊò�Å���ï.ð"ê<ð�É�ÇEÉ���É�ÿ�î2nL`"j ò \h[.k�Ò y Nfafa ? W^W7�<r�W7S�Y�[2] @ n � ]�j2tUnmÉ7p ¹ YLYct
�!Q^�c]LKZ\.n u tUn2[2]�V z t ? [.NU\.n2w�VmtUn^o.p^¼2¾Ll!����È���Å�ê<ð ýCÉ��Hê���ðHñ0ê<Å�ê<ð ýZn ò [.aUK��!K.M�K.[2\hj�J�r�W7S�Y�[2] @ n X KZT�\�W2NUT.no7o.q7¾YLYct
i7J�[2\�W7]cn X tUnmo.p^¼ Ç l
Ê�]BT�JLK�S�WLV^KhafafNU]LbBW2_
jhW7\�\�KhaP[2T�NUW7]�_dQL]�jhT�NUW7]�M!_dW7\�\h[.NU]^_O[.afa
M�T�Q�V7NUK.MZt'ì�ë�ú�î��ÇEÉ���ëUnµ�µ n ¹ o.p"ô ¹7¹2Ç t
i2NUS�Y�M�W7]cn u tUn���t z tmG�V7aUKZ\.n
[2]�V ò tc��tc��W7\�T�Jcn�o.p7¾7¾Ll�G�YL\�W7Y�W^M�K.V"T�\�W7Y^NPjZ[.a�\h[.NU]^_O[.afa!S�K.[7M�QL\�NU]LbS�NPM�MONUW7]%ó�H���`"`%ô�M�[2T�KhafafNUT�K7t"
Hé�����ë�ö���ð"Ç ë�ï.ð"ê<ð�É�Ç ë�ñ0É"ò[ë�ó Æ�Ø n ¹ ¼2¾"ô ¹ p7qLt
i7T�W2aOn x t�H�tUnco.p^¼ ¹ l�H!JLK\�KhaP[2T�NUs7KKhäBj�NUKZ]�j @ W2_
T�JLK�V^KZ]�MONUT @ W2_�\h[.NU]LÒdb7Q�[2b7K]LKZT�k!W7\��LMZt'ì�ë�ú�î��ÇEÉ���ëUn± ¸ nco.p7É"ô ¹ ã7¾Lt
��J^NUT�K7n X tUn�`)t!��NPj�JLS=[2]cn�[2]�V ? t'��[2\�]�[.aOn�o.p7pLo7l)r
afNUS=[2T�K"\�KZb2NUW7]�[.afNUâ.[2T�NUW7]�[2]�V+\�W7Th[2T�NUW7]+W2_YL\�NU]�j�NUY�[.a!jhW7S�Y�W7]LKZ]^ThMZn	��þ�ê+ë'ì�ë?É�������È���Å�ê+ëUn ±�± nco�ô ¹ qLt
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`"[2T�T�JLKZk�`)t�r![2\�T�KZ\�k�[7M�R�W7\�]'W7]'q"��W2s7KZS�R�KZ\Bo.p^¼2ãBNU]+��NU]�jhW2aU]cn���KZRL\h[7M��2[Lt y K=b7\h[7V^Q�[2T�K.V
_d\�W7S u W7JL]�G�VL[2S=M y NUb7J�i^j�JLW^W2aOn�i7W7QLT�J ? KZ]�Vmn � ]�V7NP[2]�[Ln�NU] u QL]LK'o.p7¾7¾Lt � ] u QL]LK'o.p7p ¹ n!JLK
b7\h[7V^Q�[2T�K.V<_d\�W7S���W7\�T�J^k!K.M�T�KZ\�]%½�]^NUs7KZ\hMONUT @ NU]'w
s2[2]�M�T�W7]cn � afafNU]LW2NPM�k!NUT�J)[ ? t G�tmNU])J^NPM�T�W7\ @ [2]�V
Y�W2afNUT�NPjZ[.a!M�j�NUKZ]�jhK7t
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