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C: I want the balance on 
    my car loan.

Credit Card Services Deposit Services

Consumer Lending

ABA Routing

Credit Card Fraud

Bank Hours

Loan Services

ÙCÚEÛ,Ü;Ý�Þ¤ß

à

Æcá7Ø$âSÎ�Ë�Ó	Ø$É�Ë=Ç�Ê”Ð1Î�Ñ-Ï�É�ÈK×?Î�ÍLÈ�Î�Ó	Î�Ë:Ï8Ç�Ï�Ø$É�Ë\ã�É�È?Ï�Ä�Î7×KÉ�Å�Ï�Ø$Ë�ÖŽä‰É�Ì�Å�ÊqÎ

å-æ�ç/æ�è(é/æ�ê~ëLç©ë)ì�æ�í�é/îLåœïsè~ð%ñ	ê,ïEò‰æ�èXç/ïsî�èXë�ó1ç/ôXë�í�æLõ%ö™ïsì�æ�è~ë¤÷(ø^æ�å/ù�ú”ë)÷(ø^æ�å-ù•ìLæ�í�é/î�å’ïEç“í�îLò•ô^ø^é/æ�ê

ë�è”êeí�î�ò•ôXë�å-æ�ê‰é-î•é-û^æ“æ�ü,ïEç8é/ïEè^ý\ê^î=í�ø^ò•æ�è(é7ìLæ�í�é/î�å-ç�ú�ëLèXê)é-û^î�ç/æ“ê,î,í�ø^ò•æ�è(é-ç�þ’û^î(ç8æ“ìLæ�í�é/î�å-ç?ë�å-æ

ÿ����������	�Jé/î›é/û^æš÷(ø^æ�å-ùuìLæ�í5é/î�å‰ëLå/æeå/æ�é/ø^å-è^æ�ê�õ�
zæšë�ô^ô^óEùué/ûXïEç\é/æ�í�û^è^ï�÷(ø^æeé-î›í�ë�óEó�å-îLø^é/ïEè^ý
�=ù

é/å-æ�ë�é/ïEè^ý‘æ�ëLí�ûtê,æ�ç�é-ïsèXë�é/ïEîLè„ë�ç•ë‘ê^î=í�ø^ò•æ�è(é�ú ë�è”êÀå/æ�ô^å-æ�ç/æ�è(é/ïEè^ýšé/ûXæJê,æ�ç�é-ïsèXë�é/ïEîLè„ë�ç•ë~ì�æ�í�é/îLå

ïEè‘ð%ñ¥ê^ïsò•æ�è”ç8ïEîLèXëLóPç/ôXëLí�æLõ”ö™ïEìLæ�è‘ë¤í�ëLósóEæ�å“å/æ�÷(ø^æ�ç8é�ú;ë�è~ð%ñ	ê,ïsò•æ�èXç8ïEîLè”ë�ó�å-æ�÷(ø^æ�ç�éœì�æ�í�é/îLåœïEç“í�îLò‰ñ

ô^ø,é-æ�êŒõ��7û^æ‘ç8ïEò•ïsó�ë�å-ïsé�ù��”æ�é�þ?æ�æ�è±é/û^æ~å-æ�÷(ø^æ�ç�é•ìLæ�í5é/î�å)ë�èXê…æ�ë�í�û±ê,æ�ç�é-ïsè”ë:é/ïEîLè…ìLæ�í5é-îLå•ïEç‰é-û^æ�è

í�î�ò•ô^ø,é/æ�êšë�èXêeé/û^î(ç8æSê,æ�ç�é-ïsè”ë:é/ïEîLè”ç7þ’û^ïEí�û~ëLå/æ‚í�óEî�ç/æ™é/î‰é/û^æSå-æ�÷(ø^æ�ç�é7ìLæ�í5é-îLå’ë�å-æ™é/û^æ�èšç/æ�óEæ�í�é/æ�ê

ëLçSé/û^æ¤í�ë�èXê,ï�ê^ë�é/æ¤ê,æ�ç�é-ïsèXë�é/ïEîLèXç�õ��7û^ï�çSì�æ�í5é-îLåSå-æ�ô^å-æ�ç/æ�è(é�ë:é/ïEîLè
�xîLå•ê^æ�ç8é/ïEèXë:é-ïsî�èXçSë�èXêu÷(ø^æ�å/ù›ïEç

ïEósóEøXç8é/å�ë:é/æ�ê•ïsè~ë•ç8ïEò•ô^óEï��Xæ�ê���ñ	ê,ïsò•æ�èXç8ïEîLè”ë�óŒç8ô”ëLí�æ‚ïEè��PïEýLøXå/æ��Xõ

�

è îLå�ê,æ�å‰é-îuí�ë�å-å/ùÀî�ø,éeí�ëLósó’å-îLø^é/ïEè^ýuþ’ïqé-û±é-û^æ‘ë��xî�å/æ�ò•æ�è(é/ïEîLè^æ�êtì�æ�í5é-îLå•å-æ�ô^å-æ�ç/æ�è(é-ë�é/ïEîLè�ú

é/ûXå/æ�æ‰ï�ç-ç8ø^æ�ç™ò•øXç8é��;æ)ëLê^ê^å/æ�ç/ç/æ�êŒõ���ïEå-ç8é�ú%þ�æ\ò\øXç�éŽê,æ�é/æ�å/ò•ïEè^æ•é-û^æ•ìLæ�í5é/î�å“å-æ�ôXå/æ�ç8æ�è�é�ë:é-ïsî�è��xîLå

æ�ë�í�ûeê,æ�ç�é-ïsèXë�é/ïEîLè)þ’ïsé/û^ïEè¤é-û^æ“í�ë�óEó;í�æ�è(é/æ�å�õ	�“èXí�æ™í�î�ò‰ôXø,é/æ�êŒúLé-û^æ�ç/æ“ê^æ�ç8é/ïEèXë:é-ïsî�è)ìLæ�í�é/î�å-ç?ç8û^î�ø^ó�ê

å-æ�ò)ë�ïEèSí�îLè”ç�é�ë�è(é1ëLçŒóEîLèXý7ë�ç%é/ûXæCîLå-ý�ëLè^ï ��ë:é-ïsî�èœî!�(é/ûXæKí�ëLósóLí�æ�è(é/æ�å�å-æ�ò)ë�ïEèXçŒø^è”í�ûXë�è^ý�æ�êŒõ "$#,æ�í�î�èXêŒú

þ�æeò•ø”ç�é•ê,æ�é-æ�å-ò‰ïEè^æJû^î:þ ë‘í�ëLósóEæ�å\å/æ�÷(ø^æ�ç8é\þ’ïEósó%�;æeò)ë�ô^ô;æ�êté/î~é-û^æšç/ëLò‰æeìLæ�í�é/î�å\ç/ôXëLí�æ&�xîLå

í�î�ò•ôXë�å-ïEç/îLèmþ’ïsé/û¿é/ûXæzê,æ�ç�é-ïsè”ë:é/ïEîLèaìLæ�í�é/î�å-ç�õ%��ïEèXë�óEóEùLú�þ?æzò•øXç8é~ê,æ�í�ïEê,æ›û^î:þ é/ûXæuç/ïEò‰ïEó�ë�å-ïqé�ù

�;æ�é�þ�æ�æ�è‘é/û^æ\å/æ�÷�øXæ�ç8éœìLæ�í5é/î�å“ëLèXê~æ�ë�í�û‘ê,æ�ç8é/ïEèXë�é/ïEîLè~ìLæ�í5é-îLåœþ’ïEóEó$�;æ•ò•æ�ë�ç8øXå/æ�êšïsè‘î�å-ê^æ�å’é-î¤é/î

ç/æ�óEæ�í5éœí�ë�èXê^ïEê^ë�é/æSê,æ�ç�é-ïsèXë�é/ïEîLèXç�õ

')(�*,+.-0/2103245*,687:9,+2;$/=<:<:4?>�7:*,@BA8C,+D3E/=<:<F;�45G�A�+E;HA�4I3245*,6�A8/=*JA�< 1�G�KL9,/MA8+.A�C,+D9,+26�A�7:*�/MA87:45*ONP+E3QA�45;86$/=6$*�+2>R9,/MAS/

/=;�+.TL+27:*,@%3E45<:<:+23QA�+E9O>$C�7:<:+�A8C�+B6�1�6�A8+2-U7:6�9�+EK�<:4?1P+29FV�WX+.<:+E/ENP+B/=9,9,7:*,@%<:+?/=;�*,7:*,@I3E/=K�/=T�7:<:7 A87:+26�A84IA�C,+.3E/=<:<

;�45G�A8+2;HYZ45;�Y G�A�G,;8+[>�45;�\LV

]



^�_!`ba8^[cJdQd2egfhficgjFk&^[cJd2l	mMj!n2m?d o�m=pMn2eJdQa8q�cgrQm5kIs%cJn2`bdEcJf�tucJjFvg`wcgvgm[^[cJfhf�x�eg`bn2yhjFv

Document
Construction

Morphological
Filtering &
Stop word
Filtering

Text for 
ABA Routing

Text for
Deposit Svc

Text for
Touchline

. . .
. . .

Term
Extraction

. . .
. . .

ABA Routing

Deposit Svc
Filtered Text for

Filtered Text for

Filtered Text
for Touchline

Term-Document
Matrix
Construction

mxn
Term-Document
MatrixDecomposition

Singular Value
Term 
Vectors &
Document
Vectors

. . .
. . .

ABA Routing

Deposit Svc

for Touchline

Salient Terms for

Salient Terms for

Salient Terms

Corpus of

& Routed
Transcribed

Calls

zD{Z|	}u~P••€

‚

dEcJy�jbyhjFv„ƒ�d2e�p=m=rQrD…†egdBn2_Fm%x�eg`bn2yhjFv�‡ˆe!kb`Ffhm

‰$Š�‹uŠ†ŒŽ•„•�•‘•�’�“•”�–�”�–�—™˜�’�šH›L•wœ�œLŠ0•Iž•Ÿ& b¡b¢L£.¡!¤B¥Mž•Ÿ&¥M¦M¢L§ ¨•§Z¨• ª©•ž«¢b¬EŸ­¡L¤�¥Mž•Ÿ¯®J¢L£ £.¦M¡L°	¥MŸJ¦±§†¬�¥?¡

²

ŸJ¥?ŸJ¦M³­§ ¨«Ÿ)¥?ž•Ÿµ´,¢L£ °«Ÿg¬D¡L¤¶¥Mž•Ÿ

²

Ÿ�¬2¥M§ ¨¶¢�¥?§Z¡L¨&´bŸg®P¥?¡L¦=¬)·�¢L¨

²

¥?Ÿg¦?³¸´LŸ�®5¥M¡L¦=¬M¹�¥?ž¶¢�¥Bº)§Z£ £u¬E°«»«¬EŸ�¼F°•ŸJ¨F¥?£Z½

»uŸ•°«¬?Ÿ

²

§ ¨‘¥?ž•Ÿ¾¦?¡b°	¥?§Z¨• R©«¦?¡	®PŸ�¬?¬g¿DÀO°•¦„¥M¦M¢L§ ¨•§Z¨• Á©•¦?¡	®JŸg¬M¬JÂ

²

ŸJ©•§†®5¥MŸ

²

§ ¨‘Ã�§Z L°•¦MŸ¾Ä•Â$¦MŸg¼F°•§Z¦MŸg¬X¢

®P¡b¦?©«°«¬.¡!¤i¥M¦M¢L¨«¬?®J¦?§Z»uŸ

²

®J¢L£ £†¬.Ÿg¢b®=ž­¡!¤�º)ž•§†®=ž&§Z¬.¦M¡L°•¥?Ÿ

²

¥M¡�¥?ž•Ÿ�¢!©•©«¦?¡b©•¦?§†¢�¥MŸ

²

Ÿg¬E¥?§Z¨«¢�¥M§ ¡b¨H¿ Å�•Iž•Ÿ�¬EŸ

¦M¡L°	¥MŸ

²

®J¢L£ £†¬µ¢L¦?ŸX©•¦?¡	®JŸg¬M¬EŸ

²

»w½•Æ«´LŸ

²

¡L³&¢!§Z¨	ÇS§ ¨

²

ŸJ©uŸJ¨

²

ŸJ¨F¥O©•¦M¡	®PŸ

²

°•¦MŸg¬I¥M¡¯¡L»	¥=¢!§Z¨ª¥?ž•Ÿ

²

Ÿg¬?§Z¦?Ÿ

²

²

¡	®P°«³ˆŸg¨F¥X·

²

Ÿ�¬2¥M§ ¨«¢!¥?§Z¡L¨¶¹I¢L¨

²

¥?Ÿg¦?³È´bŸg®P¥?¡L¦=¬g¿

ÉˆÊgËJÌ	Í­ÎJÏ«Ð[ÑDÊ�Ï«Ò5Ð�Ó5Ì«ËJÐ�Ô�Ê!ÏuÕOÖ

§ ¨¶®PŸ.¡L°«¦H L¡F¢!£�§†¬i¥?¡)¦MŸJ©•¦MŸg¬?ŸJ¨F¥�Ÿg¢b®=ž

²

Ÿg¬E¥?§Z¨«¢�¥M§ ¡b¨±¢L¬H¢L¨�×iÇ

²

§Z³­ŸJ¨«¬?§ ¡b¨«¢!£

´LŸ�®5¥M¡L¦�Âbº%ŸO³Ø°«¬E¥)®J¦?Ÿ�¢�¥MŸµ¡L¨«Ÿˆ·�´F§Z¦?¥?°«¢L£†¹

²

¡	®P°•³­Ÿg¨b¥)©uŸJ¦

²

Ÿ�¬2¥M§ ¨«¢!¥?§Z¡L¨H¿	•Iž•Ÿ

²

¡	®P°«³ˆŸg¨F¥%¤Ù¡b¦%¢

²

Ÿ�¬2Ç

¥?§Z¨«¢!¥?§Z¡L¨™®P¡b¨b¥=¢!§Z¨«¬ˆ¥?ž«Ÿ¾¦=¢,ºÈ¥MŸPÚw¥¯¡!¤O¥?ž•ŸR®g¢!£Z£ Ÿg¦M¬gÛ.®P¡b¨b¥M¦?§Z»•°	¥M§ ¡b¨«¬­§Z¨Ü¢L£ £0®g¢!£Z£Z¬­¦M¡L°•¥?Ÿ

²

¥?¡Ý¥Mž«¢�¥

²

Ÿ�¬2¥M§ ¨«¢!¥?§Z¡L¨HÂ[¬?§ ¨«®JŸ¯¥Mž•Ÿg¬?Ÿ¾¢L¦?Ÿ¯¥?ž•Ÿ•°	¥E¥MŸJ¦=¢!¨«®JŸg¬X¥?ž«¢!¥Ø©•¦M¡�´w§

²

Ÿ

²

´w§�¥=¢!£%§ ¨	¤Ù¡b¦?³&¢!¥?§Z¡L¨�¤Ù¡b¦X¦M¡L°	¥M§ ¨• 

©•°•¦M©u¡b¬?Ÿg¬g¿iÃ«¡L¦±§Z¨«¬E¥M¢!¨¶®PŸLÂu¥Mž•Ÿ

²

¡	®P°•³­ŸJ¨F¥�¤Ù¡L¦

²

Ÿg©¶¡F¬E§ ¥„¬EŸg¦?´w§†®PŸ�¬O³&¢,½R®J¡L¨F¥M¢L§ ¨Á°	¥E¥MŸJ¦=¢!¨«®JŸg¬�¬E°¶®=ž

¢L¬.ÞIßBà

Ï«ÐHÐQÊ„Ë=á•Î=Ë=â±ÐÙá•ÎOã

à!ä à

ÏiË=Î)ÔåÏ¯Íˆæ„ËMá«ÎMË=â!ÔåÏFç

à

Ë=Ë=Ê�Ì	Ï«Ð

¢!¨

²

ÞIß

Ê�Ì

ä è„ä

Ô âbÎ0ÐQÊOÒ5ÐSÊ=é„é

à

æ�Í­ÎJÏ«Ð[Ê�Ï

à

ËMá«ÎMË=â

¿•êQ¨ª¡L°•¦)ŸJÚw©uŸJ¦M§Z³ˆŸg¨F¥M¬gÂw¥?ž•Ÿ„®J¡L¦M©•°«¬)®P¡b¨F¥M¢!§Z¨«¬IëFìLÄ!ëˆ®J¢L£ £†¬I¦?¡b°	¥?Ÿ

²

¥M¡îí!ë

²

Ÿg¬E¥?§Z¨«¢!¥?§Z¡L¨«¬g¿�ï�ð

ñ
Ê�Ó8é«á•Ê

ä

Ê?çLÔ�Ë

à�ä•ò

Ô

ä

ÐSÎJÓ5ÔåÏFç

à

Ï

è�ó

ÐQÊMé‘ô�Ê�Ó

èµò

Ô

ä

ÐQÎJÓ5ÔåÏFçFÕ

Ã«¡L¦�¦?¡b°	¥?§Z¨• 0©•°«¦?©u¡b¬?Ÿg¬gÂgº%Ÿ�¢L¦?Ÿ%®P¡b¨«®PŸg¦?¨•Ÿ

²

º)§ ¥?žª¥?ž«Ÿ„¬EŸg³­¢L¨F¥?§†®J¬I¡!¤�¥?ž«Ÿ±º�¡b¦

²

¬%©•¦MŸg¬?ŸJ¨F¥0§Z¨�¢

²

¡w®J°•³­ŸJ¨F¥gÂ«»•°	¥µ¨•¡L¥)º)§�¥Mžª¥?ž•Ÿ±³­¡L¦M©•ž•¡b£ ¡b L§†®J¢L£

õ%öH÷,ø[ù�úSû=ü,ý�þ2ú8ÿ���ù�ÿ��5ü��,ú��gþ2ø2ý8ý�þEû=ü��!ø.þEû=ú8ú8ÿ:ø��	��
�ù���
µ÷�
��0û=ü,ý��5ú���
Oû=ü�û�
gù����0ûMù�ÿ:þ.ý��!ø2ø2þS÷�ú8ø2þ����5ü,ÿ��2ø2ú����åü

ù�÷,øDø����!ø2ú8ÿ��)ø2üPù8ýHú8ø����5ú�ù�ø���ÿ:ü0ù8÷,ÿ:ý���û��!ø2ú�� ��ø!
,ý8ø��O÷ 
��0û=üµù8ú8û=ü,ý8þ2ú�ÿ���ù8ÿ��5ü�ý��

"$#%öH÷,ø2ý8øDþEû�%�%:ý�û=ú8ø.û�ý�
��,ý�øQù&��'	ù�÷,ø)(+*�#�#%þEû�%�%:ý�
,ý8ø���ÿ:ü	��
,úHþ��5ú���
,ý$û=ü�û�% 
gý8ÿ:ý$��,XøDÿ:ü,þ�%�
��,ø���þEû�%�%:ý���'¶û�%�%

ý�ø$�0û=üPù�ÿ:þ[ù-
��!ø2ý�����
�ù�ø��gþ�%�
��,ø���þEû�%�%:ýHù��.��øEý�ù8ÿ:ü,ûMù8ÿ��5ü,ý�ù8÷,ûMù/��ø2ú�ø[ü��=ù$ú8ø��,ú8ø2ý�øEüPù�ø$����
	�0�5ú8ø�ù8÷,û=ü1"$#%þEû�%�%:ý��

û=ý���ø�%�%wû=ý$û��2�,ÿ���
���
,ýHþ?û�%�%:ý�ù�÷�ûMù���ø2ú8ø.ü��=ù�ú8ø2ý���% 3Pø$�4��
0ù�÷,ø)���!øEú8ûMù��5ú$�

5



6&7�8:9�6<;�=�=�> ?@?A; BDCE6<;�=�FHGIB�J�G�= K�G�LIJ�>�=�9�M&; N�G�C.O2;�J�8:=$;�?�PQ;�BDR 8S; R G<6<;�?@?�TU> 8:J�V@BDR

WYX[ZI\E].X�W/^�_a`�b2X[Z�ca]U^�_a` \d]�`�egf[`�]�hai._Sjk]2b2`�lkem^I`�Z0`�n[o�_qprfSstZ�^�jkn[evu2cHXHo�ja\d`�wD^ xaykZ�XHcHjko�` c{zD|}^�_a`

cHXHo+jk\1` wD^Eo�X[wk]$^�ZIjko+^�sgX[w~yaZIXHo+` ]I] x�^I_aZ�X:ja•[_€^�_a`•\dX[ZIya_aX[egX[•:sgo n�eUyaZ�XHo�` ]I]$X:Z‚X�W0^I_a`„ƒ2`�ege2…/n�zk]

i/`+†S^$‡�^�X[‡�ˆSyQ`�`�o�_‰]�|DwD^I_a` ]�stŠ `�Zdp�ˆSykZ�XDn�^ x&‹ Œ:Œ[•Du2^�X•`+†S^�Z�n[o+^	^I_a`ŽZIXSX�^4WYX[ZI\•X[W•` n:o�_‘b2X[Z�c’stw‰^�_a`

o+X:Z�ykjk]�hSi._asv]2yaZ�XHo�` ]I]•b0sgeteQZI` cHjko�`�]�sgwa•[jaevn�Z�] x[yaegjaZ�n�ev]�xSn�wkc{•[` Z�jaw“ca]!^IX‚^I_a`�sgZ.Z�XSX�^UWYX[ZI\E]�xS]$j“o�_

n[]ŽZI` cHjko�stwk•€”�•+–�—�˜r™�•+x2”�•�–�— ˜r™�•+”�x)n[wkcš”�•�–�— ˜r™�˜-›Dœ~^�Xq^�_a`•Z�XSX�^•”�•+–�—�˜r™�•+h!žŸev]�Xkx&^�_a`•f�n�ZIstX:jk] f:`�ZIz

WYX[ZI\E]‚n[Z�`}n[eg]�X’Z�`�cHjko+`�c¡^�X„^I_a`�sgZ ZIXSX�^ WYX:Z�\E] x�]$j“o�_¢n:] ZI` cHj“o+sgwa•‰œ:£�˜-›Dœ[xU¤••�›k¥�x�n[wkc€œ:£�›Q•{^�X

œD£�ht¦�¦ §

`�†S^ x�^�_a`2ZIXDX[^�WYX[ZI\E]�X[Wko�n[eteg`�Z&jH^$^I`�Z�n�wko�` ]&n�ZI`!lket^�` Z�`�c�^�_aZIX[jk•[_¨^�b2X	egsg]$^I] x ^�_a`.©rªQ«/¬“­�®‚¯�©r° ±

n�w“c„^�_k`Ž° ± ¬“²³¯�©r° ±[xksgw‘X:ZIcH` ZŸ^IX{zajasgevc‘\dX[ZI`‚n[o o+jaZ�n�^I` ´A‡µ•[Z�n�\¶^�`�ZI\·\dXSca`�ev]ŸWYX:Z�]�jazk]�` ¸Dja` w:^

yaZIXHo+` ]I]�stwa•“h/i._a`•st•:waX[ZI`}egsg]$^1o�X[wk]�sv]�^�] X�WŸwkX[sv]$`}b2X[Z�ca] x�b0_asvo�_€n�ZI`{o�X[\d\dX[w€sgw¹]�y“X:w:^�n�wa` X[jk]

]�y“` ` o�_~n�wkc¢o n�w¢z“`EZI`�\dX�f:` c‘b0st^�_kX[jH^Žn[em^I`�ZIstwk••^I_a`E\d` n[wastwk•„X�W0n�w¡jH^$^I`�Z�n�wko�`[x�]�jko�_~n[]dºH»

n�w“c’º:¼Sh:i._k` ]�`ŸbUX:ZIck])]$X:\d`+^�sg\d` ]!•:`+^•sgwd^�_k`	b.n�| X�W½yaZIX[yQ`�Z)´A‡µ•[Z�n�\¾`+†S^�Z�n[o+^�sgX[w�x:n[]!sgw{¿aÀ ÁŽÂ@˜tÃ:•

¥�£•”�Äk•�Å Ã•¥�£{”+£�»d•�£�›Q•}Å:ÆI£�ºH¥	Å„™�Å�–‚º:¼‰Ât£�Å�›“hAÇÈ_a`�w‰^�_a`ŽwaX[sv]$`ŽbUX:ZIc¢º:¼‰sv]Ÿl“em^I`�ZI` c„X:jH^4X[W!^�_a`

jH^�^�`�Z�n�w“o+`[x“bU`Žo�n�w’^I_a`�w„ykZ�X:y“` Z�eg|{`�†D^IZIn:o�^Ÿ^I_a` zasg•[Z�n�\É™�Å�–�Ê0Ât£�Å�›khAi._a`‚]$^�X:y„etsv]$^4`�wSja\d` ZIn�^�` ]

b2X[Z�ca]1^�_kn�^{n�ZI`•jkzasg¸Djast^�X:jk]}n[wkcË^�_a` Z�`�WYX[ZI`’caX¡wkX�^{o+X:wD^�ZIstzaja^�`•^�X€cHsv]Io+ZIst\dsgwkn�^Istwa•¢zQ`+^�b2`�` w

cH`�]�^Istwkn�^�sgX[wk] x½]$j“o�_‰n[]Ž¥-¼k•+x)Æ�•�xSÌ+£�–�x�n�wkc€»d£�–�›k˜-›Dœ[h½Ç¡`Ž\dXHcHstlk` c‘^�_a`d]�^�n�wkckn�Z�c‘]�^IX[y‘egsv]�^¨cHsv]�‡

^�ZIsgzajH^�`�cEb0st^�_E^I_a`4ˆHÍ‘ž4Î<išstwHWYX:Z�\En�^�sgX[wdZ�`�^�ZIst` f�n�ek]�|H]�^I`�\·p�ˆHn[em^IX[w�x“‹ ŒDÏH‹�u/^IX stw“o+egjkcH`	cHX:\En�sgw

]�y“`�o+stl“o4^�`�ZI\E]0n�wkc{yaZIX[yQ`�Z.wkn�\d`�]•^I_kn�^0XHo�o�jaZIZ�`�cEstw•X[jkZU^IZIn[stwkstwa•do+X:Z�ykjk]�h
¦�Ð

§

X�^�`4^�_“n�^0b0_a`�w

n’b2X[Z�c‘X[wq^�_k`Est•:waX[ZI`Žegsv]�^ sv]�Z�` \dX�f[` c‘WYZ�X:\Ñn�w¢jH^�^�` ZIn[wko+`:x½sm^‚n[etegX�bŸ]�bUX:ZIca]�yaZI` o�` cHsgwa•„n�w“c

]�jko�o�`�` castwa•d^I_a` ZI`�\dX�f[`�c{b2X[Z�c•^�XdWYX:Z�\•´A‡�•:ZIn[\E]�xH]�jko�_„n[]‚™�Å�–�Ê0Ât£�Å�›¡sgw’^�_a` `�†an�\dyaeg` n�zQX�f[`[h

Ò4w~^I_a`{X[^�_a` Z‚_kn[wkc½x&b0_a`�w¹n‰]�^IX[y~b2X[Z�c¢sg]ŽZ�` \dX�f[` cqWYZIX[\Én�w€ja^$^�` ZIn[wko+`:x/n„ykegn:o+`�_kX[evcH`�ZŽsg]

sgwk]$` Z$^I` c~sgwD^�X„^I_a`{ja^$^�` ZIn[wko+`}^�X‘yaZI`�f:`�wD^¨^�_k`{b2X[Z�ca]¨yaZI` o�` cHsgwa•‰n[wkc¡WYX[egetX�b0sgwa•’^I_a`{ZI`�\dX�f[`�c

]$^�X[y•b2X[Z�cd^�XŽWYX[ZI\Ó´A‡�•:ZIn[\E]�hSÔaX:Z2sgwk]$^In[wko+`:xSn�W-^�` Z.]$^�X:y{b2X[Z�cdlket^�` Z�sgwa•kxD^I_a`¨o�n�egeg`�Z2jH^$^I`�Z�n�wko�`¨¿

¤•Å�›“¥.¥µ£•™I¼k•�™IÃ’£�›¢Å�›¢Å:™I™�£�ºH›k¥.z“`�o+X:\1`�]‚Õ�”�¤�ÖŽÕ�”�¤�Ö1Õ�”�¤�Öd™�¼a•�™IÃ•Õ�”�¤�Ö1Õ�”�¤�ÖdÅ:™I™�£�ºH›k¥�xaZ�`�]$jkem^Istwa•

sgw{^I_a`�^�bUX1jawasg•[Z�n�\E]�™I¼k•I™�Ã•n�wkc¡Å[™�™�£�ºH›“¥�hHÇÈst^�_aX:jH^.^�_a`�yaevn[o�`�_aX:egca`�Z�]�xDbU`�b2X[jaevc}`�†D^IZIn:o�^U^�_a`

zasg•[Z�n�\×™I¼k•I™�ÃHÊŸÅ:™�™I£�ºH›k¥�xHØ�jk]$^Žn[] smW.^�_k`{o�n[eteg`�Z¨_kn:c¡jk]$`�cq^�_a`E^I`�ZI\Ù™�¼a•�™�Ã�˜-›Sœ~Å[™�™�£�ºH›k¥�sgw¡^�_a`

jH^�^�`�Z�n�w“o+`[h

Ú

wdX[jaZ!`�†Hy“` Z�sg\d`�wD^I] x�^�_a`	st•:waX[ZI`Uegsv]�^•o�X[wD^In[stwk])Û:Ü4bUX:ZIca]&b0_asvo�_En�ZI`.f�n[Z�svn�^IstX:wk]&X�W½o+X:\1\dX:w

^�Z�n�w“]�o�Z�sgyH^�sgX[w“]<X�W½]$yQ`�`�o�_dcasg]$Ýkja` wko+sg` ] x[]�jko�_En[]	Å�¼SxQÅ:Å ¼Hx:n�w“c’Å�¼[¼HhDi._a`Ÿ]$^�X:ydetsv]�^•o�X[wD^In[stw“]<X�f[`�Z

‹[x�Û�Þ:Þ‚b2X[Z�ca] xHstw“o+egjkcHsgwa•1WYjawko�^IstX:w’bUX:ZIca] xHyaZIX[yQ`�Z.wkn[\1`�]�xk•[ZI`�`+^Istwk•:] xD`�^Io[h

ß

•+–�»áà)â[¥�–�Å:™+¥�˜r£�›Aã•i._a`•X[ja^�yajH^dX�W4^�_a`•lket^�` Z�sgwa•¡yaZ�XHo�` ]I]$`�] sv]1n¡]�`+^dX�W4cHXHo�ja\d`�wD^I] x<X[wa`•WYX[Z

` n:o�_•cH`�]�^Istw“n�^�sgX[w�xao+X[wD^�n�sgwastwk• ^�_k`�ZIXSX�^2WYX[ZI\E]UX[W�^�_k`�o�X[wD^�` wD^.b2X[Z�ca]U`+†S^�Z�n[o+^�`�cEWYZIX[\ä^�_k`�Z�n�b

^�`�†S^I]UX[ZIst•:stwkn[eteg|‚sgwE` n:o�_}cHXHo+ja\d` w:^�h

Ú

wEX:ZIca`�Z!^IXŽo�n[yH^�jkZ�`Ÿb2X[Z�cdo+X[‡�XHo�o�jaZIZ�` wko+`:x�´A‡�•:ZIn[\å^�` Z�\E]

n�ZI`1`+†S^�Z�n[o+^�` c„WYZ�X:\·^�_a`Žlket^�`�ZI` c‘^�`�†D^�]�h½Ô&sgZI]$^ x½n•etsv]�^�X�WU´A‡�•:ZIn[\æ^I`�ZI\d]�n[wkc„^I_a`�sgZ¨o+X[jkw:^�]�n�ZI`

•[` wa`�Z�n�^I` cqWYZIX[\çn[ete)lkem^I`�ZI` cq^�`�†S^I] h/i._aZI` ]�_aX[evca]¨n[Z�`1^�_k`�w€n�ykyaetsg` cq^IX„^�_a`E´A‡µ•[Z�n�\ço+X[jkw:^�]�^�X

]�`�eg` o�^En[]1]In�egst` w:^Ž^�` Z�\E]‚^�_aXD]$`•´A‡�•:ZIn[\Ñ^I`�ZI\d]‚^�_“n�^dXSo o+jaZIZI` c~]�jHè}o+sg`�wD^�eg|¢WYZ�`�¸Dja`�wD^�eg|[h

§

`�†S^ x

^�_k` ]�`¡]In�egst` wD^{^�` Z�\E]’n�ZI`‘jk]�` cé^�XêZ�`�cHjko�`‘^�_k`‰lket^�` Z�`�cÈ^I`+†S^•WYX:Z•`�n[o�_ëcaXSo�ja\d`�wD^•^�XËn¹zkn�•

X�W�]�n[etsg`�wD^1^�` Z�\E] x&s�h `[hgx)nqo�X[eget`�o�^�sgX[wËX�W	´A‡µ•[Z�n�\á^I`�ZI\d]dn[etX:wa•qb0st^�_Ë^�_k`�sgZ1ZI` ]�yQ` o�^Istf:`•o�X[jawD^�]�h§

X[^�`‰^�_kn�^•b0_a` wën�wÈ´A‡µ•[Z�n�\ì^�` Z�\Ùsv]{`�†D^IZIn:o�^I` c½x2n�ege4X[W¨^�_a`qetX�b2`�Z•X[Z�cH`�Z•íS‡�•:ZIn[\d] x)b0_a` Z�`

‹[î0ïAð0w�x!n[Z�`’n�ev]$X¡`+†S^IZIn:o�^�`�c½h)ÔaX:Zdstwk]$^In[wko+`:x<^�_a`„b2X[Z�c€]�` ¸Dja` wko+`€™�¼a•�™IÃ�˜-›DœêÅ[™�™�£�ºH›“¥ŽÆ�Å�ÂtÅ�›Q™�•

b0sgete/Z�`�]$jaet^0stw’^I_a`�^�ZIsg•[Z�n�\ç™�¼a•�™�ÃSÊ	Å[™�™�£�ºH›“¥$Ê	Æ�Å�ÂgÅ�›Q™�•�x“n:].bU` ete�n:]2^�_a`‚zast•:ZIn[\E]�™�¼a•�™�ÃSÊ	Å:™I™�£�ºH›k¥

n�w“c¢Å:™�™I£�ºH›k¥�Ê	ÆIÅ�ÂtÅ�›A™�• n�w“c}^I_a`¨jawasg•[Z�n�\E] ™�¼a•�™IÃ�x/Å:™I™�£�ºH›k¥�xkn�wkc¢Æ�Å�ÂtÅ�›Q™�•�h

Ú

wšX[jaZE`�†Hy“` Z�sg\d`�wD^I] x)b2`‘]$` et`�o�^�`�cšn[]E]In�egst` w:^E^I`�ZI\E]Ejawasg•[Z�n�\E]1^�_“n�^}XHo�o�jaZ�ZI` cên�^}eg` n:]�^

ñ�ñ)ò�ó�ô/õ�ö�÷�ø�÷�ù�õ�ù�ú�û�ü ý�þ ÿ�ó�ú��tö�õ�ù�ó�ú����0ó�ú�û��0ó�÷�ø���ó�ü�ó�û�ù�ÿ���ü
	���÷�ù���ú�ô�õ�
���õ��2õ�ó�ö�÷�ÿ��!ó��“õ�ö���õrô���ú+ô�ù���ü��$÷�÷�ó�÷��t÷�ó��~ô����

÷��$ÿ�ó�û�ú�ù�����÷�������ô���ù�ü�õ�ÿ���ú�� �!�gó�ö�ú�"�ù�ú$#&%���ù�ÿ���ü'��ô(��ü&��þDñ�)�)�*,+��

ñ�-/.����!ù�"����2ó��0�•õ�ô���ú�"���÷�"�õ�ô�ó�ø�ü�ù�õ�ô�ù�ú	ô����!ù�ú��gó�÷��1�Iô�ù�ó�úŸ÷���ô�÷�ù��2	���üSü�ù ô���÷��Iô�ö�÷��!ù�õ½ô�ó���ü�ù��0ù�ú��Iô��&ô���÷��0õAô����Iô�"�ó

ú�ó�ô/ÿ�ó�ú�ô�÷�ù���ö�ô��!ô�ó�"�ù�õ�ÿ$÷�ù��0ù�ú��Iô�ù�ú�û/���0ó�ú�û�"�ó�ÿ$ö��3�$ú+ô�õ���4$�5�26 ô���ú�"�ô���ù�õ�ú�ó�ô�ù�ó�ú	ô�ó0ó�ö�÷(��ø�ø�ü�ù�ÿ��Iô�ù�ó�ú�ô�ó

ù�ú�ÿ�ü�ö�"��5��"�"�ù ô�ù�ó�ú���üHø�÷�ó�ø ��÷�ú����3��õ�õ�ö�ÿ�����õ�7���ü���õ�8���91��ú�":7���ó�ö�õrô�ó�ú�9�þ;��õ�
���ü�ü'��õ�"�ó��1��ù�ú�<���ø�ø�ü�ù�ÿ��Iô�ù�ó�ú

õ�ø;��ÿ�ù =�ÿ&ô���÷��0õ½õ�ö�ÿ��>��õ?7���ý,��93��ú�"@7�ÿ���"���ô�9���.����!�0óA"�ù =�ÿ��Iô�ù�ó�úŸô�ó•ô����<õ�ô���ú�"���÷�"4õrô�ó�ø	ü�ù�õ�ô½ù�õ½ø ��÷��tó�÷��3��"3�+ý

�1��ú�ö���ü�ü ý1�26����0ù�ú�ù�ú�ûUô����)ö�ú�ù�û�÷����¹ô���÷��0õ��26 ô�÷���ÿ�ô���">�g÷�ó��¹ô����!ô�÷���ù�ú�ù�ú�ûUÿ$ó�÷�ø�ö�õ��

Œ



B�C D
E�B!FHG2G�IAJ�JKFAL�MNB!FHG�OQPRL S�P�G T�P�URS�IHG2E�V�FAW2P�M�X/FHS�D
G�FHJ�YZFHL�[AD'FA[AP!B!FHJ�J�\]IAD
S�^�L�[

_�`3a&b,c:d egfihjalk
mRd;nNo>d;egfp_Rm�aqk;m�d nNo3_Rrgd�_tsQbHbHujm�mRcAfid�_tvlc�d;o�_>_Rrjm�cAcw_Raln:cAoAx�y�rja&o�m�c�o�ujvl_�c�fpaqe{z
|

_�mRaqk;m�d nNoH}!|
~;•€hjalk
mRd;nNoH}�d;egf‚•'| ƒ„ujejaqk;m�d nNoAx�…2e†s
ujmw_RmRd;alejaqejkibHs;mR‡jugoA}�ejsi• ˆ�k;m�d n‰sQbAb,ujmRm�c�f

_�rgm�cAcŠ_�aqn:cAoAxg‹Œd e'ugd;v�c,•jd;n@aqegd _�aqs;e„s Ž�_�rjc�o�cŠ•Kˆ�k;m�d n•_�cHmRnNo3aqegfQa&bHd�_RcAo�_Rrgd�_�d vqn@s�o�_‘d;vlv�s Ž�_�rjc

o�cHvqcAb�_RcAf„oRd vqalcAe
_�_RcHmRn:o3d;m�ctmRcHvqcH’�d e�_�Ž“s;m3mRs;uj_�aqejk:‡jujmR‡0s�o�c�oHxl”–•

—0˜,™�š@›–œž•�ŸH Qš:˜H¡g¢�£Œ¤ ¢�™�¥§¦©¨5•�¡gª�¢�™� gŸH¢�¥–• ¡Z«�¬

egb,c/_�rgc/h0d k�s ŽZoRd vqaqcHe�_!_�cHmRnNo�Ž“s;m!cAd
b�r@fjcAo�_�aqegd�_Rals
e

a&o?b,s
ego�_�mRugb�_RcAf�} al_5a&o5’;cAm�­žo�_RmRd;alk
r
_�Ž“s;mR`/d;mRfŠ_�swb,s
ego�_�mRugb�_?d;e@®°¯Š•©_�cHmRn@ˆ�fjs'bHujn:cHe�_±Ž“mRcA²�ujcHe0b,­

nNd�_Rm�al•€³$}j`3rjcHmRcŠ®´a&o/_�rjc$e�ugn$hZcHm3s Ž±oRd vqalcAe
_3_RcHmRnNoH}j•{aqo3_�rjcwe'ujnžh0cAm3s Ž±fQcAo�_�aqegd _�aqs;egoA}gd e0f

d e@cHvqcHn:cAe
_5³‘µ�¶ ·�m�cA‡jmRcAo�cHe�_Ro(_�rgc/e'ujnžh0cAm±s Ž0_�aqn@c�o�_�rjc/_RcHmRn¹¸�sQbHbHujmRm�c�fwaqe:bAd vqvqo(_RstfjcAo�_�aqegd�_Rals
e

º

x
y�rja&o5e'ujnžh0cAm5ale0fQaqbAd�_RcAo!_Rrjc‘fQcAk;mRcHc�s Ž�d;oRo�s'bHaqd _�aqs;ežh0cH_�`]cAcHe:_�cAm�n»¸±d egf:fQc�o�_Ralegd _�aqs;e

º

}
d e0f

s;ugm3ujegfQcAm�vq­'alejkNd
o�o�ujn:‡Q_�aqs;e©aqo/_Rrgd�_1alŽ±d$_RcHmRn•sQbHbHujm�mRcAf¼Ž“m�c�²�ujcHe�_�vq­¼aqe€bAd vqvqo/_RsNd@fjcAo�_�aqegd�_Rals
e

aqeis;ugm1_�m�d aqejaqejk©bHs;mR‡jugoA}j_RrjcHe{s'bAb,ujmRmRcHegbHcws Ž±_Rrgd�_>_�cHmRn½ale¾d¿bAd vqvlcAmAÀ o1mRcA²�ujc�o�_‘aqegfQa&bHd _�c�o1_Rrgd�_

_�rgcwbHd vqv�o�rjs;ugvqf©h0cŠmRs;uj_�cAf¿_�s:_Rrgd�_‘fjcAo�_�aqegd�_Rals
e�x

…2eÁ_RrjcŒ_RcHmRnžˆ2fQsQb,ugn@cAe�_¿Ž“mRcA²�ujcHe0b,­ÂnNd�_�mRal•Â³$}�d†m�s�`Ã³1µ:a&o©d;eÄ•Kˆ2fQaln:cAego�aqs;e0d v‘’
cAb,_�s;m

mRcH‡jmRcAo�cHe�_�aqejk@_�rgct_�cHmRn•¸�}j`3rgalvqcwd:b,s;vqujn:ep³>·waqo3d;e€®©ˆ2fQaln:cAego�aqs;e0d v�’;c�b�_Rs;m�m�cA‡jmRcAo�cHe�_�aqejkž_�rjc

fQc�o�_Ralegd _�aqs;e

º

x
Å‘s�`]cA’;cHm�}�h'­žu0o�aqejkt_�rgc‘m�d�`†Ž“mRcA²�ujcHe0b,­:b,s;uge
_�o5d;o±_�rjc1cAvlcAn:cHe�_Ro?s ŽK_�rjc‘n:d _�mRa§•�}

n:s;mRcž`/cHaqk;r�_taqotk
al’
cHei_�s€_�cAm�nNo>_�rgd _Šs'bAb,ujmRmRcAfŒn:s
m�c@s ŽÆ_RcHe¾ale{_�rjc@_RmRd;alejaqejk„b,s
m�‡ju0o‘_Rrgd e{_�s

_�rgs
o�c‘_Rrgd�_�sQbHb,ugm�mRcAfNvqcAoRo?Ž“m�c�²
ugcHe�_�vq­;xQÇjs
m]aqego�_Rd;egb,c
}'d$ujejaqk;m�d n°_�cAm�n•o�ugb�r€d;o

¤;Ÿ�Ÿ�•� Q¡g¢

}'`3rja&b�r

sQbHbHujmRo¼Ž“m�c�²�ujcHe�_�vq­ÈaleÄbAd vqvqo¼_�s†nžujv§_Ral‡gvlc¾fQcAo�_�aqegd�_Rals
ego¼`3aqvqv>rgd�’
cpk;mRcAd _�cHm:Ž“mRcA²�ujcAegb,­Âb,s
uje�_Ro

_�r0d e‚o�d�­
}Z_�rjc@_�mRaqk;m�d n½_�cAm�n

ª,•�ŸH¥–¤�ÉÆÊ�ªH˜�Ÿ, Q™�¥Æ¢�Ë'Ê3¡g QšNÌR˜H™

x�Í‘oŠd€mRcAo�ujvl_A}K`3rjcHe¾_Rrjc@_�`]s€’;c�b�_�s
mRo

mRcH‡jmRcAo�cHe�_�aqejk

¤
Ÿ�ŸR•  Q¡g¢

d;egf

ªH•AŸH¥–¤�É“Ê/ªH˜�ŸH Q™�¥Æ¢�Ë'Ê3¡g QšNÌ�˜,™

d;m�c$bHs;nžhjalegcAf�}Kd;o>`3alvqv�h0c@fQs;ejcžaleŒ_�rjc

mRs;uQ_Ralejki‡jm�sQbHcAoRoH}�_�rjcN_RcHmRnÎ’;cAb,_�s
mŠŽ“s;m

¤;Ÿ�Ÿ�•� Q¡g¢

bHs;e�_�mRaqhjuQ_�c�own:s;mRc:_�si_�rjc€b,s
n$hjaqejcAfÏ’
cAb,_�s;m

_�r0d e:_�r0d�_5Ž“s
m

ªH•AŸH¥–¤�ÉÆÊ�ªH˜�Ÿ, Q™�¥Æ¢�Ë'Ê3¡g QšNÌ�˜,™

x
…2e@s
mRfjcHm!_�s$hgd v&d egbHc�_�rjc1bHs;e�_�mRaqhjuQ_�aqs;e:s;ŽKc�d;b�r@_�cAm�n„}

_�rgcN_�cAm�n@ˆ2fQsQb,ujn:cHe�_tŽ“mRcA²�ujcHe0b,­inNd _�mRa§•ia&otejs
m�nNd vqaqÐHcAf¾o�s©_Rrgd�_wc�d;b�r{_�cAm�nÑ’;cAb,_�s
mŠaqots;Ž/ujega§_

vqcHejk;_�riÒ–vqd _�cHm/`/cHaqk;r�_�aqejk
o?fQs$ejs;_]‡jmRcAo�cHmR’;c�_Rrja&o?ejs
m�nNd;vlaqÐAd _�aqs;e�}�_Rrjs;ugk;r0Ó,x�Ô�c,_/ÕÖh0c>_�rgc‘mRcAo�ujv§_

s Ž‘_�rjc€ejs;mRnNd vqalÐAalegkŒ_�rgc¿_RcHmRnžˆ2fQsQb,ugn@cAe�_žŽ“mRcA²�ujcAegb,­ÏnNd�_Rm�al•�}�`3rgs
o�c¿cHvqcHn:cAe
_�ožd;m�c©k;aq’;cAe×d;o

Ž“s;vqvqs�`1oHØ

Õ‘µ�¶ ·‘Ù

³1µ�¶ ·

Ò�ÚÜÛ�ÝKÞRÝKß/³>à

µ�¶

Þ

Ó

Û�á

à

¬

ujmNo�cAb,s
egf‚`/cHaqk;r�_�aqejk¾aqo@hgd
o�c�f†s
e†_�rgc€egs _�aqs;e×_�rgd _¼dŒ_RcHmRnâ`3rjaqb�rÈs;egvl­‚sQbHbHujm�o$aqeÈd

Ž“cH`ãfQsQbHujn:cHe�_Rota&oŠn:s;mRc:aln:‡Zs;m�_Rd e�_Šaqe¾mRs;uj_�aqejk€_�rgd;eÏd©_RcHmRn‰`3rja&b�rÏs'bAb,ujm�otaqe¾nNd;e�­{fQsQb,uQˆ

n:cHe�_RoAx'Çjs;m]ale0o�_�d egbHc;}
_�rjc‘_�cHmRn

ª�¢�•�ä(Ê�äj¤ Ë�š:˜H¡g¢

}�`3rjaqb�rNsQbAb,ujmRm�c�f:s;ejvq­@ale¿bAd vqvqo5_�s@fQcH‡Zs
o�a§_�o�cAm�ˆ

’'aqbHcAoA}�o�rjs
ujvqf¼h0c>n@s
m�c‘aln:‡Zs;m�_Rd e�_/ale¿fjaqoRb,mRaln:aqegd�_Ralegk$d n:s;egk$fQcAo�_�aqegd _�aqs;ego?_�rgd;e

Ÿ�åj˜�ŸRæ

}'`3rja&b�r

sQbHbHujm�mRcAf¾aqe‚nNd e'­{fQc�o�_Rale0d�_�aqs;e0oHx�y�r'ugoA}�`/c¼d;fjs;‡Q_RcAf¾_�rgc¿ç–èKéZê
ë�ì�ê
íRî�ï�ð;ñ�ò†ê'èKópô�ë�ê'õ�ñ�ê�è�ð ö

÷�øHù©ú‘û

`/cHaqk;r�_�aqejk©oRb�rjcAn@c€Ò�ü'‡0d m�b�ý„þ
s;egcAoA}�ÿ��'~ |
Ó�`3rjcHmRcHh'­pdN_RcHmRnÃaqo�`/cHaqk;r�_�c�fpaqe�’
cHm�o�cAvl­©_�s

_�rgcŠe�ugn$hZcHm1s;Ž�fQsQb,ugn@cAe�_Ro3aqe„`3rjaqb�r€al_1s'bAb,ujm�oAxjy�rjaqo‘o�bHs;mRc>a&o�k;aq’;cAe©h'­KØ

��œ��

Ò“¸�Ó5ÙÄvls
k

à

•

º

Ò“¸�Ó

`3rjcAm�c>¸±aqo/dt_�cAm�n„}�•paqo?_�rgc>e'ujnžh0cAm?s Ž�fjs'bHujn:cHe�_Ro]aqe¼_�rgc>b,s
m�‡gugoH}�d egf

º

Ò–¸�Ó5a&o5_Rrjc‘e'ujnžh0cAm]s;Ž

fQsQb,ugn@cAe�_Ro5bHs;e�_Rd;alejaqejk�_�rgc�_�cHmRnÖ¸�x;…�ŽZ¸�s;ejvq­wsQbHbHujmRm�c�f$aqe:s;ejc1fQsQbHujn:cHe�_A}����
	NÒ–¸�Ó5ÙÁvqs;k

à

•�� alŽ

¸�sQbHb,ugm�mRcAf€aqe€cA’;cAm�­€fQsQb,ujn:cHe�_�}
���
	NÒ“¸�Ó/ÙÄvqs;k

à

ÿtÙ ƒgxgy�r'ugoH}gugo�aqejkN_Rrja&o3`]cAalk
r�_�aqejk¼o�b�rgcHn:c;}

_�cAm�nNo$_�rgd _žsQbHbHujmwaqe†cH’
cHmR­{fQsQbHujn:cHe�_ž`3aqvlv/hZc¿cHvqaqn@aqegd _�cAf�x§”����¾c¿`/cHaqk;r�_w_Rrjc¼nNd�_Rm�al•��°h'­

n$ugv§_Ral‡jvq­'alegkNcAd;b�r€mRs�`Ä¸]h'­����
	NÒ–¸�Ó/_�sNd mRmRal’
c�d _/_RrjcŠnNd�_Rm�al•��>Ø

�

µ�¶ ·
Ù

��œ��

Ò

¢

Ó������
¶ �

!#"%$'&)(+*-,�.0/2143#57698:6;6;<�=:*->?>?@08A.06�&?*%143B<�/ACD6;/�@ &)&E1�69>?6F&)*BGIHJCDK-L?3BMN&E6;L?M�>O3P&)&?1�@0>O=:*-@0<7&)&E*�L?6;M�*#576Q,�<7(O3B<R&E6;/

&E6;L?M�>TS�UO1�6�L?6;>E,�. &?>O(+6�LE6#=:*-L�&O@0<V&E1�@0>O=43B=:6#L),�>E6Q&?1�6W3B,A&E*-MX3P&E@0YT3B.0. Z2>E6#.06;YF&E6#/V&?6;L?M�>[()@ &E1�*-,A&�3B<RZ

143B<A/ACD6;/�@ &E@0<�K�S

!;\]U^*]=AL?6;>?6;LE57693B.0.�&?6;LEM�>T_R(+6�Y;*-,�.0/�143;5769,�>?6;/�3`Y#*-M�M�*-<�5B3BL?@a3B<7&b*BGI&E1�6�$dc�e�(+6;@0K-17&?@0<AK](b1A6#LE6Wf?gbh[i &kjbl

m nPo7p�qArts

uRvaw'x

Gy*-LO>?*-M�6Q<A*-<ACD<�6;K73P&E@ 576`z#S

ÿAƒ



{�|:}J~?{Q•R€F€;•�‚a‚[•�ƒ�„…{Q•R€;†^‡Pƒ:ˆ;‡T€ ‰)‡BŠPˆ;•R€F~?‹�•�ŒF‡-„]•%•Rˆ;}J€#•R‚4Ž••Rƒ�•�}‘•�•�‡Q{Q•R‚a‚4’`•�}Jˆ;“aƒ�•

xx=

mxmUmxnC S nxn
T

Vmxn
”9•—–^˜•™7šœ›

•�“aƒJ•A}�‚ •7€%‰b•�‚a}�‡%ž]‡BŠB•�Ÿ †^•AŒF“0ˆ;“a•Aƒ

¡
¢D£‘¤:¥^¦—§4¨ª©•§4¦a¥t«Q¬­«P®B¯:°X±t¯�²-¢D³?¢�¯4£
§4£[´�©•«P®R³F¯4¨bµV«k±[¨T«-²R«R£t³F§4³?¢�¯4£[¶]·F¸�¹TºI»W¼`»�½y¾JºJ¹P»�¿2¹T»�ÀTÁ­ÂF¿^Ã^Ä7ÅIÁ�»R¸�¹

ÆdÀP»�Ç�ÅI»R¸
Ä7ÈÉÁ…Ê4¹PÀT½yËÍÌ­Î%¹T»RÀPÁ…Ï�Ê:ÀP»ÐÀP»RÑIÀP»�ÏT»R¸�¹T»A¿ÒÊ�ÏœÓ[ÂF¿^½yÁ�»�¸tÏ#½—Ã�¸
Ê:Ô�Õ�»�Ä7¹TÃJÀPÏ×Öd½—¸ØÃJÅIÀÙÏ#È^Ï#¹T»RÁ�Î

ÓbÚ�Û:Ü�Ý-Î•Ê:¸t¿Ù¿^»AÏ;¹P½y¸
Ê4¹T½—Ã�¸
Ï2Ê:ÀP» ÀP»RÑIÀP»�ÏT»R¸�¹T»A¿ÙÊ�Ï�ÞœÂF¿^½yÁ�»�¸tÏ#½—Ã�¸
Ê:Ô)ÕJ»�Ä7¹TÃ�ÀBÏßÖ�½y¸àÃJÅIÀ2ÏTÈ^Ï;¹P»RÁ�Î
ÞáÚ

â:ã�â

Ý7ä�·F¸åÃ�ÀB¿^»�ÀW¹PÃæÑIÀPÃ4Õ‘½—¿I»VÊæÅI¸I½yÆdÃ�ÀPÁçÀT»�ÑIÀP»�ÏT»R¸�¹PÊ:¹T½—Ã�¸
Ã�ÆO¹T»�ÀTÁçÊ�¸t¿œ¿IÃ‘ÄRÅIÁ�»R¸�¹]Õ�»�Ä7¹TÃJÀPÏ%Ê:¸t¿�¹TÃ

ÀP»�¿^ÅtÄR»�¹Tºt»2¿^½—Á­»�¸tÏT½yÃJ¸tÊ:Ô—½ ¹;È­Ã:Æ•¹Tºt»V¿^Ã^Ä7ÅtÁ­»�¸�¹WÕ�»AÄ-¹TÃJÀPÏ�Î4¼%»2Ê:ÑIÑtÔy½—»�¿­¹PºI»2ÏT½y¸I¾JÅIÔ'Ê:ÀTÂ?Õ4Ê:Ô—ÅI»�¿^»AÄ7Ã�Á­Â

Ñ•ÃJÏT½ ¹P½yÃJ¸œ¹PÃ­¹TºI» ÞéèœÓêÁ�Ê:¹TÀP½ Ë�ÌëÖEì2»�»RÀP¼`»AÏ;¹P»RÀ�»7¹2Ê�ÔEä—Î+í�îJî�ï�Ý�¹PÃ…Ã�ð^¹BÊ:½—¸Oñ òEó

ÌôÚØõØöA÷êöAø ùWú�¼�ºI»�ÀT»

íJä�õû½—ÏXÊ�¸œÞüèœÞýÃJÀ#¹PºIÃ�¸tÃ�ÀPÁ�Ê�Ô
Á…Ê:¹TÀP½ Ë+þ

ÛIä­øÿ½—Ï2Ê:¸åÓêèåÓêÃJÀ#¹PºIÃ�¸tÃ�ÀPÁ�Ê�Ô
Á…Ê:¹TÀP½ Ë+þIÊ:¸
¿

Ütä­÷N½—ÏXÊ�¸œÞüèœÓ×Ñ
Ã�Ï#½y¹T½—Õ�»�Á…Ê4¹PÀT½yË�¼�ºIÃ�Ï#»�¸IÃJ¸��R»�ÀTÃ­Õ4Ê:Ô—ÅI»�Ï�Ê�ÀT»����

�

��ú

���	�

ú
���

�

�4ÎI¼�ºI»�ÀT»�


½—Ï�¹TºI» ÀBÊ:¸��…Ã�Æ�Ì­Î
Ê:¸t¿�¹TºI»�ÈœÊ�ÀT» Ê:ÀPÀBÊ:¸I¾J»�¿…½—¸Ù¿^»�ÏPÄ7»�¸t¿^½—¸I¾�Ã�ÀB¿^»RÀ

�
�

�

���
���

�

�
�

öRö�ö
�

�
�

�

���
ïtä

�

½y¾JÅIÀP»��V½yÔ—ÔyÅ
Ï;¹PÀPÊ:¹T»�Ï)¹Tºt»`ÀP»�ÏTÅIÔy¹PÏ�Ã:Æ
ÏT½—¸I¾�ÅIÔ'Ê:ÀbÕ4Ê:Ô—ÅI»%¿I»�Ä7ÃJÁ�Ñ
Ã�Ï#½y¹T½—Ã�¸­Ê�ÄRÄRÃ�ÀB¿^½—¸I¾�¹TÃV¹Tºt»%Ê�ð
Ã4ÕJ»

»�Ç�ÅtÊ:¹T½—Ã�¸Oä��]ºI»�ÏTºtÊ�¿^»A¿
Ñ•Ã�ÀT¹T½—Ã�¸tÏ`Ã:Æ)¹TºI»�Á…Ê4¹PÀT½'Ä7»AÏ`Ê�ÀT»V¼�ºtÊ4¹]¼`»�ÅtÏT»�ÊJÏ9¹PºI»�ðtÊ�ÏT½—Ï`ÆdÃJÀ`ÃJÅIÀ%¹T»RÀPÁ

Ê:¸
¿å¿IÃ‘ÄRÅIÁ�»R¸�¹XÕ�»AÄ-¹PÃ�À]ÀT»�ÑIÀP»�ÏT»R¸�¹PÊ:¹T½—Ã�¸tÏ�Î^Ê�Ï%ÆdÃ�Ô—Ô—Ã4¼XÏRñ

íJä�õ
�

½'Ï�Ê:¸�Þýè�
ªÁ…Ê4¹PÀT½yË+ÎI½—¸œ¼�ºI½'ÄBº�»�ÊJÄBºœÀPÃ4¼ÉÆdÃ�ÀPÁ…Ï%¹TºI» ð
Ê�ÏT½—Ï]Ã�ÆbÃ�ÅtÀ]¹T»RÀPÁëÕJ»�Ä7¹TÃ�À

ÀT»�ÑIÀP»�ÏT»R¸�¹PÊ:¹T½—Ã�¸Oþ

ÛIä­ø
�

½—Ï�Ê�¸œÓ�è�
ªÁ…Ê4¹PÀT½yË+Î^½y¸�¼�ºI½'ÄBº�»�Ê�ÄBºœÀTÃ4¼ØÆdÃ�ÀPÁ…Ï%¹TºI» ðtÊJÏ#½'Ï]Ã:Æ�Ã�ÅIÀX¿IÃ‘ÄRÅIÁ�»R¸�¹

Õ�»AÄ-¹TÃJÀ�ÀT»�ÑIÀP»�ÏT»R¸�¹PÊ:¹T½—Ã�¸Oþ^Ê:¸
¿

Ütä­÷
�

½'ÏXÊ:¸�
æè�
­Ñ
Ã�Ï#½y¹T½—Õ�» ¿^½'Ê:¾JÃ�¸tÊ�Ô•Á…Ê:¹TÀP½ Ë�¼�ºtÃJÏT»�Õ4Ê�ÔyÅI»AÏ�Ê:ÀP»�ÅtÏ#»A¿
ÆdÃJÀXÊ:ÑIÑtÀTÃJÑIÀT½'Ê4¹P»

ÏTÄ�Ê:Ô—½y¸t¾­½—¸å¹TºI»�¹P»RÀPÁëÊ:¸
¿å¿IÃ‘ÄRÅIÁ�»R¸�¹XÕ�»AÄ-¹PÃ�À]ÀT»�ÑIÀP»�ÏT»R¸�¹PÊ:¹T½—Ã�¸tÏ�ä

����� �"!$#%!'&)(%&)*�+-,.&)*0/213*0/546+-78/'#�+-9"9", :;7'&)*"(%�",<+-!6=%+-,)�"1?>�1�@3#%A�9B#%72& /'&)#%*�+-*�>C/2#D!213>"�"@31E/'F"1G>"&)A�13*"72&)#%*�+-,)& /H:I#-J

/'F"1G!21372��, /2&)*"(K=013@3/'#%!275LB1�,)#�4M/2F�1?!N+-*"OI#-J�/2F�1?#%!2&)(%&)*�+-,PAI+
/2!'& Q�&)*C#%!'>"13!$/'#R@�+-!2!S:;#%��/8,<+
/213*0/ 7'1�AI+-*0/'&)@

&)*">�13Q�&)*"(�TVU 1313!'46137'/'13!51W/5+-,YX)Z.��[%[%\0]NX_^`13*"1Wa"/'7 @3& /213>;JV#%!$,<+
/'1�*0/57213AI+-*	/'&)@E&)*">�13Q�&)*"(�&)*"@3,)�">�1E/2F"1?@3,)�"7S/213!'&)*"(

#-J b27':�*"#%*0:�A�7'cD,)1�+->"&)*"(R/'#R&)A�9"!'#d=013>;!213@�+-,),YX�eH*C/'F"1?13*">.Z">"&)A�13*"72&)#%*�+-,)& /H:I!'13>"�"@W/2&)#%*C>"13(%!N+->"13>

9B13!'Jf#%!2AI+-*"@31 Jf#%!$#%�"!8>�+
/N+�X�g5#d4`13=013!�Z�#%�"!$A�1W/2F"#	>C&)7$*"#-/813h	�"& =%+-,)13*0/ /'#D/2F�1?7'/2+-*">�+-!2>�+-9"9"!2#0+-@2F�&)*

=013@W/2#%!SiHL�+-7'1�>C&)*�JV#%!'AI+
/2&)#%*;!21W/'!2&)1W=%+-,YZ�48F"&)@NFC7'&)A�9", :��"7'137$/'F"1G!2#�4878#%!$@3#%,)�"A�*"7$#-J�/'F"1E/213!'ARiH>"#	@���A�1�*0/

AI+
/'!2& QjTf72131RTYk�+-, /2#%*PZ���[0l��d]6Jf#%!$>"1Wa�*"& /'&)#%*"75#-J�/'F"1?7'/2+-*">�+-!'>�@�+-721d]NX�m$F"1?>"& n_13!213*"@31K+-!2&)721376/'F"!2#%�"(%F;/2F�1

@3#%72&)*�1?A�1d+-7'�"!215#-J�72&)A�&),<+-!'& /H:	Z%48F"&)@2F�&)7$#%9B13!N+
/'&)*"(R#d=013!$>"& n_13!213*0/57'9�+-@31375&)*�/'F"1?7'/2+-*">�+-!'>�=013@W/2#%!8@�+-721G+-*">

48& /'F�/'F"1G!21372�", /$#-Jok0p?Uq&)*;#%�"!8@�+-721%X�r , /'F"#%�"(%F;461?>"&)>�*"#-/8!2�"*;/2F"1?1WQ�9B1�!'&)A�13*	/'7dZ�461?LB1�,)&)1W=01?7'&)A�&),<+-!

!'1�7'�", /'7$4`#%�",)>�LB1E#%L�/N+-&)*"13>�L	:I�"7'&)*"(D@3#%7'&)*"1E/2#�@3#%A�9�+-!215!2#d487$#%!6@3#%,)�"A�*"76#-J�/'F"1 /'13!2ARiH>"#	@3�"A�13*	/$AI+
/'!2& Q

>"&)!'13@3/', :0X

í�í



s tBuPv2sEw	xWx3y�z<z`w�{.|}sEw	x3~�•
{B€3•dx •8•-‚
€3y	xWv2ƒ w�„W•%|R…Dw	€3uPx�w	z�†‡w	{.ˆ�u‰w�ˆ�•EsEw	z<z�Š�y�uP€3‹<{.ˆ

ŒR•�Ž••_‘%’
“”•B•5–dŽ�—�–
Ž�˜dŽ	™.’
•B’dšV›_™”˜�›_œ?’d•�Ž•’dŽ�–džŸ•B™o ¡ �›�‘0“�ž¢Ž�™P’C£_Ž�‘%’d›P–
˜;•B–
Ž•¤?¥�•_™” §¦o¥•˜
‘	•_•fŽ� 

¨

›P–©™�›_’-ª•«‰¬­Ž	•VŽ	ž¢Ž	™.’
˜®šf™°¯ ¥_±  �Ž�—oŽ�™” �šV™�²³›P™­´�•”Ž0’d•”Ž	–®’
•�Ž¡–
Ž	—�–
Ž�˜dŽ	™.’-•�’dšV›_™­šY˜}šf™.’
Ž	™” �Ž� ­œµ›_–

‘0›Pž¢—”•B–
šV˜d›_™o˜�«‡Ž0’3´DŽ	Ž	™³’dŽ	–
ž}˜ ± «‡Ž0’3´DŽ	Ž	™¶ �›�‘0“�ž¢Ž	™.’-˜ ± ›_–·«oŽ	’3´�Ž�Ž	™¶•M’dŽ	–
ž¸•B™o ³•¡ �›�‘0“”ž•Ž�™.’�¹

º�›P–�šV™”˜3’-•B™”‘	Ž ± ˜dšV™”‘0Ž¢’
•�Ž®˜�šVž¢šf•Y•B–
šf’3¬¡«oŽ	’3´�Ž�Ž	™»’3´D›¼ �›‰‘	“�ž¢Ž	™.’
˜•‘	•B™½«‡Ž}ž¢Ž�•_˜d“�–
Ž� q«‰¬¡’d•”Ž© �›B’

—�–
›� �“”‘%’¾«oŽ	’3´�Ž�Ž	™¿£_Ž�‘%’d›P–
˜¢–
Ž	—”–dŽ�˜�Ž�™P’
šf™”²q’
•�ŽM’3´D›³ �›�‘0“�ž¢Ž�™P’-˜

¨'À

•B•f’d›_™ ±;Á�Â‰Ã‰Á ª ± •B™o ¿ÄCÅ¶Æ�Ä

‘0›P™.’
•BšV™”˜�’d•”ŽC �›_’D—”–d›� �“”‘0’
˜D›Bœ •B•V•‡—o•BšV–d´�šY˜�ŽC‘0›P•f“�ž¢™¾£_Ž�‘0’d›P–
˜�šf™©’d•�ŽC´DŽ	šV²_•.’dŽ� }’dŽ�–dž•ÇW �›�‘0“�ž¢Ž�™P’

œµ–
Ž�È.“�Ž	™o‘0¬½ž}•�’d–
šfÉ½Ä ± ’d•�Ž�˜�šVž¢šf•Y•B–
šÊ’3¬»«‡Ž0’3´DŽ	Ž	™½’
•�Ž©Ë2’
•Ì•B™” ¡Í_’
•Ì �›�‘0“�ž¢Ž�™P’-˜·‘�•B™³˜dšfž¢—�•V¬»«oŽ

–
Ž�‘0›�£PŽ	–
Ž� •«.¬·Ž	•VŽ	ž¢Ž	™.’

¨

ÄCÅ•ÆWÄjª3Î<ÏP¹

À

šV™”‘0Ž�¤ÐšY˜G›P–�’
•�›_™�›P–dž}•_• ± ¯qšV˜K•j �šV•_²_›P™”•B•‰ž}•�’
–dšfÉ ± ´�Ž�•o•"£_Ž_Ñ

Ä

Å

Æ�Ä Ò

¨

¤ÓÆ"¯qÆ�¦

Å

ª

Å

Æ

¨

¤°Æ�¯qÆ�¦

Å

ª

Ò ¦ÔÆ"¯

Å

Æ"¤

Å

Æ"¤°Æ"¯§Æ�¦

Å

Ò ¦ÔÆ"¯§Æ�¯§Æ"¦

Å

Ò

¨

¦ÔÆ�¯Gª Æ

¨

¦ÔÆ�¯Kª

Å

ÕDŽ�‘�•B“”˜dŽ�›_™�•V¬}’d•”Ž�Ö”–
˜�’I×· �šV•_²_›_™o•B•`Ž	•VŽ	ž¢Ž	™.’-˜�›Bœ?¯Ì•_–dŽ�™�›P™�Ç2Ø�Ž	–
› ± ´DŽC•o•"£_Ž_Ñ

¨

¦ÙÆ�¯KªEÆ

¨

¦ÚÆ�¯Gª

Å

Ò

¨

¦o¥RÆ�¯$¥�ª Æ

¨

¦”¥IÆ�¯6¥�ª

Å

ŒR•�Ž�•_«o›�£PŽ�Ž�ÈP“o•�’dšV›_™o˜D˜d“�²P²_Ž�˜�’D’d•”•B’;˜d‘�•B•Všf™�²·’d•”Žj£_Ž�‘0’d›P–
˜R¦
¥

´�šf’d•¼Ž�•fŽ�ž•Ž�™.’
˜RšV™¼¯
¥_±

š'¹ Ž_¹
±

–
Ž	—�–
Ž0Ç

˜dŽ	™.’dšV™�²} �›�‘0“�ž¢Ž�™P’-˜R•_˜D–d›�´Ð£PŽ�‘0’d›_–-˜�šf™M¦
¥

Æ	¯
¥_±

œS•P‘0šV•fšf’
•B’dŽ�˜�‘0›_ž¢—”•_–dšY˜d›_™”˜K«oŽ	’3´�Ž�Ž	™¼ �›�‘0“�ž¢Ž	™.’-˜	¹

ŒR•�Ž®˜
•Bž¢Ž•–dŽ�•_˜d›_™�šV™�²©•”›_•Y �˜Cœµ›_–�–
Ž	—�–
Ž�˜dŽ	™.’dšV™�²¾’dŽ�–dž}˜j•_˜C–
›�´Û£_Ž�‘%’
›_–-˜;šV™Ü¤
¥

Æ_¯
¥

œµ›P–j‘0›_ž¢—”•_–�Ç

šY˜�›P™”˜¢«oŽ	’3´�Ž�Ž	™Ì’dŽ	–
ž}˜
±

•_•Ê’
•�›_“”²_•ÌšV™¶’d•�šY˜¢—”•B–d’dšY‘0“”•V•_–¢•_—�—�•VšV‘�•�’
šf›P™
±

´�Ž¼•B–
Ž¾™”›B’}šf™.’
Ž	–
Ž�˜�’dŽ� Ìšf™

’dŽ�–dž©Ý"’dŽ	–
žÞ‘	›_ž¢—”•B–
šY˜�›P™”˜	¹

Œ5›¾ž¢Ž�•P˜�“”–dŽ•’d•�Ž} �Ž�²_–
Ž	Ž•›Bœ�•P˜d˜d›�‘0šY•�’dšV›_™§«oŽ	’3´�Ž�Ž	™½•®’
Ž	–
žß•B™” q•� �›‰‘	“�ž¢Ž	™.’
±

´DŽ·•V›‰›_àM“�—

•B™ÜŽ�•fŽ�ž¢Ž	™.’�šf™½’
•�Ž®´DŽ	šV²_•.’dŽ� q’dŽ	–
ž•ÇN �›‰‘	“�ž¢Ž	™.’jœµ–
Ž�È.“�Ž	™o‘0¬»ž¢•B’d–
šÊÉ6¹8ÕDŽ�‘	•B“o˜�Ž®¯ášV˜·•M �šY•B²_›P™”•B•

ž}•�’
–dšfÉ¾´�šf’d•¼›_™”•f¬}’
•�Ž�Ö”–-˜3’�×•Ž	•VŽ	ž¢Ž	™.’-˜R™�›_™�ÇNØ	Ž�–d›
±

´�Ž�•”•"£PŽ_Ñ

Ä Ò ¤°Æ�¯qÆ"¦

Å

Ò ¤°Æ

¨

¦ÙÆ�¯Gª

Å

Ò ¤G¥RÆ

¨

¦o¥�Æ�¯$¥�ª

Å

ŒR•�Ž�–dŽ	œµ›_–
Ž
±

–
Ž	—�–
Ž�˜dŽ	™.’dšV™�²C’dŽ�–dž}˜G˜dšVž•—”•f¬·«.¬·–d›�´¶£_Ž�‘%’d›P–
˜ šV™¾¤
¥

•B™o • �›‰‘	“�ž¢Ž	™.’
˜G«.¬·–d›�´¶£_Ž�‘%’d›P–
˜

šV™»¦
¥

Æ�¯
¥

•B•V•V›�´I˜I“”˜I’d›©ž}•_à_Ž•‘	›_ž¢—”•B–
šY˜�›P™”˜�«‡Ž0’3´DŽ	Ž	™¡ �›‰‘	“�ž¢Ž	™.’
˜
±

•_˜I´DŽ	•V•E•_˜I«‡Ž0’3´DŽ	Ž�™M’dŽ�–dž}˜

•B™o � �›‰‘	“�ž¢Ž	™.’
˜�¹

â5ãSä‡ãVåÜæ·ç�èSè�é¾êoë5ì�í'î5ï5ã;ð

˜� �šY˜d‘	“”˜d˜dŽ� �Ž�•B–
•fšVŽ	–
±

’3´�›¢—�–
›�‘0Ž�˜d˜dŽ�˜R™�Ž�Ž� �’
›}«oŽ•‘�•B–
–dšVŽ� ¾›_“�’; �“�–
šf™�²

’d•”Ž¡‘	•B•V•�–
›_“�’
šf™�²»—�–
›�‘0Ž�˜
˜�¹Eº šV–
˜�’
±

•»ñEò�ó

ë ô5ê”õ
ô ê$öPë5÷

ó

î`ì»ø

ó

öBì�ê”ù

ž•“”˜�’}«oŽ¡‘	›_™”˜�’d–
“”‘0’dŽ� Ì’d›

–
Ž	—�–
Ž�˜dŽ	™.’I’
•�Ž•‘	•_•f•VŽ	–�ú ˜I–
Ž�È.“�Ž�˜�’IšV™¡›_–- �Ž	–I’d›}œS•P‘0šV•fšf’
•B’dŽ�’
•�Ž·‘	›_ž¢—”•_–dšY˜�›P™”˜R«‡Ž0’3´DŽ	Ž	™¼’
•�Ž•–
Ž�È.“�Ž�˜3’

•B™o ¶Ž�•_‘-•Ð �›�‘0“”ž•Ž�™.’®£_Ž�‘0’d›P–�¹

À

Ž�‘0›P™” 
±

•½ž¢Ž0’
•�›� ­œµ›_–®‘0›Pž¢—”•B–
šV˜d›_™¶ž•“”˜�’©«‡ŽMŽ�˜�’
•_«�•fšY˜d•�Ž� ¶’d›

ž¢Ž�•P˜�“�–
Ž·’d•�Ž¢˜�šVž¢šf•Y•B–
šf’3¬M«oŽ	’3´�Ž�Ž	™¡’
•�Ž¢—”˜dŽ	“” �›_ÇN �›‰‘	“�ž¢Ž	™.’�£_Ž�‘0’d›P–C•_™” M’
•�Ž} �›�‘0“�ž¢Ž	™.’�£_Ž�‘%’d›P–
˜

šV™Ì¦”¥�Æ_¯6¥
±

•_™” ½•�’d•�–
Ž�˜d•�›_•Y »ž•“”˜�’•«‡Ž© �Ž	’dŽ	–
ž¢šf™”Ž� »’d›¡•_•f•V›�´Ûœµ›P–j’d•”Ž©˜�Ž�•fŽ�‘%’
šf›P™»›_œI‘	•B™o �šV ”•�’dŽ

 �Ž�˜3’
šf™”•B’dšV›_™”˜�¹

û�ü	ý	þ”ÿ����������0þ
	}ý���
��Iý��‡ý�����
����������CšV£_Ž	™¼••‘	•B•V•VŽ	–D“�’�’
Ž	–-•B™”‘	Ž

¨

Ž	šf’d•�Ž�–�šf™©’dŽ0É‰’Rœµ›_–
ž œµ–
›_žÞ•·à_Ž�¬PÇ

«‡›P•B–- ¾šf™.’dŽ�–�œS•P‘0Ž�›_–I•P˜D’d•�Žj›P“�’d—”“�’�œµ–d›PžÞ•B™¼•B“�’d›_ž}•B’dšY‘C˜d—‡Ž	Ž�‘-•¼–
Ž�‘	›_²_™”šfØ�Ž	–%ª
±

´�ŽCÖ”–-˜�’R—‡Ž	–dœµ›_–
ž

’d•”Ž•ž¢›_–
—�•�›P•f›P²_šY‘	•B•$•_™” ¡˜�’d›P—M´�›P–
 ¾Ö”•f’dŽ�–dšV™�²©•_™” �’d•�Ž•’dŽ�–dž Ž0É‰’d–-•_‘0’dšV›_™M—�–
›�‘0Ž� �“�–
Ž�˜I•P˜IšV™¼’d•�Ž

’d–-•BšV™�šV™�²®—�–
›�‘0Ž�˜d˜R’
›®Ž0É‰’
–
•P‘%’�’d•”Ž•–
Ž	•VŽ	£�•B™.’��`ÇN²_–-•Bž ’
Ž	–
ž}˜�œµ–
›_ž ’d•�Ž�“�’�’dŽ�–
•_™”‘0ŽP¹

À

šV™”‘	Ž••�šV²_•�Ž�–�Ç

•VŽ	£_Ž�•��`ÇN²_–-•BžÞ’dŽ	–
ž}˜;•_–dŽjšV™¡²_Ž�™�Ž	–-•B•8«oŽ	’�’dŽ�–�šV™” �šY‘	•B’d›P–
˜�›_œ?—o›_’dŽ	™.’
šV•_•  �Ž�˜3’
šf™o•�’dšV›_™o˜
±

´�Žjœµ“”–�’
•�Ž	–

•B•V•V›�´Û’d–
šV²_–-•Bž}˜�’d›M‘0›P™P’
–dšV«�“�’
Ž¢ž•›P–dŽ•’
›¼‘	›_™”˜�’d–
“”‘0’dšV™�²�’d•�Ž¢—”˜dŽ	“” �›BÇW �›�‘0“�ž¢Ž	™.’�’d•o•B™½«�šV²_–-•Bž}˜
±

´�•�šY‘-•Mšf™¡’d“�–
™¡‘0›P™P’
–dšV«�“�’
Ž�ž¢›_–
Ž�’d•”•_™M“�™�šV²_–-•Bž}˜�¹”ŒR•‰“”˜I´DŽ••_˜
˜dšf²P™�•}´DŽ	šV²_•.’����j’
›}’d–
šV²_–-•Bž}˜
±

Á� 



!#"%$'&�!)(�*+*-,/.0.�(/1324!)(�*-5
671%8-6�* 9�6;:78-,�*+&�<#(/=+6>2@?A(�8-$'*B(�.�CD(�13E/$F(/E/6)!)(�.0.�GH,/$'8-I013E

x x=

(n+1)xrmx(n+1)C mxrU rxrS V
T

JLKNM
ODP�QSR

T

=+6;$F2�,/&�U@,�:;$'VW6;1�8HXA6;1367*B(�8-I0,�1

Y�Z\[�]4^`_Na�b;c%d4e/f
c%gihjY�k�[�]ml`g`_Na�b;c%d4e/fon�p�c�gihjq/c�r;sjq�tF[�b;c�r�[�q�hvu�wxa�b;c%dy[�q/b�dz_Ne@[7s`q�gS{Aq�_Na�s3[�q�h

c%|i|`b�]'|`b7_Nc%[�q�}N~j[�]jr�b�q�c�[7q•c€^ic�av]�•‚[�q�b7d4e�_Ngƒ{�s`_„r;s…q�c�r;s†q�t3[7b7c'r>[7q/h†u�wxa�b;c%dz[�q�b7d‡]
r�r�l`b7e�Y�ˆ

[�_Ndmq/e/‰`Š�e�c‹b�q�eBli}o[�f
{�s`q�gS{HqŒr�]'gieB[�b7lir>[�c•|�eBq/lih
]%w+h
]
r�lid�q/g3[H••b7]�dŽ[7s`qŒ^ic%a�]%•�[�q�b7d4e�f
{Aq\a�q�[

[�siqWq�•�q/r>[•]%•‘{Aq�_Na�s3[7_’g`amq�c�r;svu�wxa�b;c%d“[7q�b7dz^F~€Y�ˆ”‰

•

_N–�q�g—[�siq4q�tF[�b;c�r�[�q/h…u�w�a'b7c�d˜[�q/b�d4e/f”{Hqmr�c�g—|`b7q/e�q�g3[Œ[�siq�b7q/™3l`q�e-[šc'eWc%gœ›ž• Ÿ�–'q/r�[�]�b

¡

{�s`q�b7q¢q/c'r;s£q/}’q/d�q/g3[

¡š¤

_’g¥[�siq†–�q/r�[�]'b�b7q�|ib�q�eBq/g'[;e‹[�s`q†gFl`d‹^�q/b€]%••[�_Nd�q�em[�siq†¦§[7s¥[�q�b7d

]
r�r�l`b�b7q/hm_Ng4[7s`q�^ic�aW]%•”[7q�b7dme/‰'¨@siq�–�q�r>[7]�b

¡

_„eL[7s`q�gjc�h`h
q�h4c�eHc%g€c�hih
_o[7_’]'gic%}Dr�]'}’l`dmg€–'q/r�[�]�b

_Ng‹]'l`b)]�b7_’a'_’gic�}'{Aq�_Na�s3[7q/hŒ[7q�b7d‹w+h
]
r�lid�q/g3[#••b7q/™3l`q/gir�~W–'q/r�[�]�b‚©�f%c�e#e�s`]�{�g•_Ng�ª#_Na�l`b7q�«Ff�c%gih•{Hq

{@c%g3[@[�]‹¬igihj[�s`qŒg`q/{­r�]�b7b�q�eB|D]�gih`_’g`a‹r�]�}Nl`dmgS–�q/r�[�]'bA_Ng†®4fi®D¯�fF[�s�c�[�b�q/|`b7q/e�q�g3[7e°[�s`qŒ|ie�q�l�h
]%w

h
]
r�lid�q/g3[)_Ng‹[�s`q@b7q/h
lir�q/h•±/w+h
_Ndmq�gie�_’]'gic%}`e�|ic'r�q�‰%²F_Ngir�q�³´_Ne#]'bB[7s`]�g`]'b�d4c�}3c�gih‹µƒ_Ne‚c\h
_„c%a�]'gic%}

d4c�[7b�_’t”f`{HqWr/c%g¢eB]'}’–'q�••]'b�®
¯

^F~je�q�[�[�_Ng`a

¡·¶

³¹¸/µ—¸�®D¯>º

»

q/r/c%lie�qW{HqW{@c%g3[�cmb7q�|`b7q/e�q�g3[;c�[�_N]�gS]%•)[7s`q•™3l`q�b7~v_NgS[�s`q‹h
]
r�l`dmq�g3[•e�|ic'r�q�fi{HqŒ[7b7c�gieB|D]'e�q

¡

f

[�]4~F_Nq�}„h”¼

¡

º

¶

®
¯

¸/µœ¸�³
º

ª#_’g�c%}N}’~'f`d•l`}’[�_N|`}N~F_’g`a4^D]%[7s†eB_„h
q/e@]'gv[7s`qWb7_’a's'[�^F~¢³mf
{HqŒsic½–'q�¼

¡

º
¸½³

¶

®�¯�¸/µœ¸�³
º

¸�³

¶

®�¯�¸/µ

ª#_’g�c%}N}’~'f3gi]%[�q�[�sic%[H••]'bH]'l`b@™'liq�b7~�b7q�|ib�q�eBq/g'[;c�[7_’]'g4_’g4[7s`qŒh
]
r�l`dmq�g3[�eB|�c�r�q'f'{Aq�s�c½–�q

¡

º

¸;³

¶

¡

º

¸�³L¾•c%g�h—®
¯

¸%µ

¶

®
¯

¸�µ”¾%‰¿®
¯

¸%µ”¾š_„e\c€|ie�q�lih`]%w+h
]
r�l`dmq�g3[\b�q/|`b�q�eBq/g3[7c�[7_’]'g¢••]�b•[�s`qmr�c�}’}Nq�b

l
[�[�q�b;c%g�r�q¢_’g£±�wxh
_Ndmq�gie�_N]�gic�}�eB|ic'r�q'f)c�gihÀ_„eme�r/c%}Nq/h£c%|`|`b7]�|ib�_„c�[7q�}N~—••]'b4r�]�dm|ic�b�_„e�]�gÀ^Dq�[-{Aq�q/g

h
]
r�lid�q/g3[7e/‰i¨@s`_„e@–�q/r�[�]'bAb7q�|ib�q�eBq/g'[;c�[7_’]'g€_Ne�e�_Nd�|i}’~€]'^
[7c�_’giq/hj^3~vd•l`}’[�_N|`}N~3_Ng`a

¡

º

c%g�h¢³L¾�f
]�b

q/™3l`_N–�c%}Nq�g3[�}N~�f�eBl`dmdm_Ng`a�[�s`qW–'q/r>[7]�b�b7q�|`b7q/e�q�g3[7_’g`a�q/c'r;sv[7q�b7dÁ_Ngj[7s`qW^ic�a�]�•‘u�wxa�b;c%d“[7q�b7dme/‰

ÂLÃ�Ä�Å�Æ�Å�Ã%ÇxÈ É‹È�Ê>Ç§ÆËÄ�Ã�Ç�Æ�Ì�ÄÎÍ”È�ÏNÈ7Ð�Ç�Æ�Ì�ÄDÑ‚Ò

gir�qÓ[�siqÀ|ie�q�lih
]�wxh`]Fr�l`dmq�g3[…–'q/r>[7]�bƒb7q�|ib�q�eBq/g'[7_’giaÔ[�s`q

r�c�}’}Nq�bvb�q�™'liq/eB[m_„evr�]�dm|`l
[7q/h”f°{Hq†dmq/c'eBlib�qS[�siq…eB_Ndm_’}„c%b7_’[-~ ^Dq�[-{Aq�q�gÔq�c�r;sÔh
]
r�l`dmq�g3[v–'q/r�[�]�b

_Ngv®
¾

¸xµ
¾

c�gih‹[�s`q�|�eBq/lih
]%w+h
]
r�lid�q/g3[)–'q/r�[�]�b�‰%¨@s`q/b�q�c�b�q�cŒgFl`d•^Dq�b°]%•�{Ac½~
e#]�g`q�d4c½~‹d�q�c�e�l`b7q

[�siq@e�_Nd�_N}„c%b7_o[-~Œ^Dq�[-{Aq�q�g•[-{H]•–�q�r>[�]'b7e/f/e�lir;s�c�e‘lieB_Ng`a•[�s`q@r�]3eB_Ng`qAe�r�]�b7q°^Dq�[-{Aq�q�gš[�s`q@–�q�r>[7]�b;e�f�[�s`q

Õ

l�r�}N_Nh
q�c%g•h`_NeB[7c�gir�qH^�q�[-{Hq/q�gW[7s`q°–'q/r>[7]�b;e�f�[�s`qAÖƒc%gisic�[�[7c%g‹h
_NeB[7c�gir�q°^�q�[-{Hq/q�gW[7s`qH–'q/r�[�]�b;e/f�q�[;r%‰

×

q‹••]'}’}N]�{·[7s`q4e-[;c%gih`c�b7hƒ[�q�r;s`g`_„™'liq�c'h
]�|
[7q/h…_’g—[�s`qm_Ng
••]�b7d4c�[7_’]'g…b7q�[�b7_Nq�–�c%}‚r�]'dmd•l`g`_’[-~ƒc%g�h

ØBÙAÚËÛ•Ü>Ý½Þ‘ß�à�ß�á�â-ãŒä�å

n”æ

Ø>ç½å‘è

æ¢é

ç½ê;Û½ë\å�ì

æSí½î

Ÿ/ï



ð#ñ%ò'ó�ð)ô�õ+õ-ö/÷0÷�ô/ø3ù4ð)ô�õ-ú
û7ø%ü-û�õ ý�û;þ7ü-ö�õ+ó�ÿ#ô��+û>ù��Aô�ü-ò'õBô�÷��Dô�ø��/òFô��/û)ð)ô�÷0÷��Hö/ò'ü
	0ø��

�
�����������
���������
�������������
�! ��"�
����#$ %�
���"&'���(�%)��(�
��*+���, -���.�
/0*+�1 %�
)����%2�3����������
�������������
�4#5���
6"�����

�
6"�+��798:��*;���<�
���%�< %�>=%�����
�����"?@ -�<8BAC����D���=����E %�"&'�%������6(��F

G�H-I�J ?LK
ANMPO

?EQ�ASR

T UWVYX[Z'X[\"]$^

Z

Q

U_V�X5Z`X5\�a:^

Z

b

�
����Dc�����d�����!����8:)$�����e�
���f���%���
����#�):�
���%�g�%&h�1 %�Y�E=%�1�����%�e���i�.�Y�� %��D%���!#j/0�����
*k %����l�����D+&'�%�

������D%�
�S2�3��j)<�"�����4m%��/k���B*; -n:��*;��l�����D+�����
���<�o#5���
6"�����c�
6"�p=������
�%�Y�q���"���+�$ r=%�(������*ts$�������e���

�
�<�4�� -*;�!8:���
�1���������S2:u(��6"��=%����v� -���
����)�D%�c�
���4�Y r6w=%�1�����%�������
�����x�������
�1�PD���=��x�
�%*;�x���$8:���� ��������

�-&P�
���k�������
���<�������%&q i����y�)��1�
�x�
�E c8:�1�
�����$ ��
���%�zv56"�+���-����8g���< ��x�
�<�; %#<�
�%��):�
�p=r %��)<�p�%&q�d)$�Y�

�������
���<�����{8:�j���L�<�-�{���� %�<�d�, ����e8:���������
��/p�����
�4�����(����m����������j�:8p&'�%�"���%���������L���%):�����<D<2-|}�<�d�
�1 %8>v��d��*+�

8:�1�
�����< -�
���%�<�p*k r/@�
�1y�)<�����c ~�<��D������+�����
�����c=� -��)���vN�•2 ��2�v€ •�������d���p8:��D%�����i�%&��d��*;���, -�����
/%vS���< -�

�-�������Y�S��������8:���>&'�%�h e����y�)����d�S����#5�q�����
�������
��/o ��
�
�:���, ��
�18x6e�.���!�
�����d�q8:���d�
���< ��������<��2�‚C�q %s�s������18

�
�<�k�
�1�Y�����,y�)<�k�-&e����D%�,�
�����+����D��
�1�
�
����� J �d��� J`ƒ ��6e���f -�<8…„4 -���%vP†�‡%‡%ˆ�M
M����…�%�Y8:���4�
�E�
�Y -�$�
&'���
*

�
�<�p�����k�����d�����p�������
�f&'�%�4�� ��Y�‰8:�1�
�����$ ��
���%�‰)<�
����DE B�d��D%*;�%�,8E&')��$���
���%�@�
s$�1����Š$�� %����/EŠ��d����8•&'�%�

�
�$ ��(8:���d�
���< -�
���%�S2:3����,�� -������6(�q)<�q�
�+�%#:�Y -���0 +�
���%���(���< ��e����s������
�������{�
���4���%):�����1‹ �"�����:Š$8:���<���

�
�$ ��e�
�<���� -���z�
���%)<��80#$�!���%)��
��8c�
�;���< ��(8:�1�
�����$ ��
���%�z2

Œ

���%*•�1 %�Y�W�� -���!���_�����C�
�Y -�������<DŽ8� -�� <ve6q�CD%�������Y ����%v"&'�%�E�� ��Y�•8:�1�
�����$ ��
���%�zv( •�����
�����

=� -��)��r‘��
��):�
����DC=� -��)��gs< -���1vL6e�������B�
���~�����
�����B=� -��)��g�,�+�
�< -�i#$���
6q�����•�
���~8:�1�
�����$ ��
���%�’=�����7

�
���c -�$8“�����g����y�)����d�i=%�1�����%�1v{ -�<8•�
�<�g�
��):�
����D@=� -��)��g���~†g�.&x�
���‰�� -���(6� %�;���%):����8“�
�@���< ��

8:�1�
�����< -�
���%�‰���g�����p�
�Y -�������<Dc8� ��Y c %�<8~”i�%�
�����
6e�,�
�%2[3���)$��v$&'�%�o�� %�Y�‰8:���d�
���< ��������Sv56q�p�< r=%�f 

�
���(�-&€�����d�����4=� -��)��r‘��
��):�
����D+=r %��)<�!s< -�����"�1y�)$ -�[�
�+�����!�j)�*f#5���e�%&€�� -���������c�����4�
�Y -��������Dk8� ��Y �2

3����+�d)�#$�d�����-&L�������
��=� -��)��fs$ -�����e6e�<���
���
��):�
����Di=� %��)��f���p†�6e�����N#$�p��y�)< -�z�
�c�
�����j)�*p#$���o�%&

�� %���,�����%)��
��8C���g�
�$ ��+8����d�
���< ��������…���@�����i���� %��������D•�
���12N3������Svz6"�i)<�
��8•���1 %�d�f�
y�)< %�
�18@�����
���

�
�CŠ��i C�d��D%*;����8•&')��<���������Sve†r–
J

†o—•˜�™zš�›�œ�•zž•Ÿ
M�v€�
�‰�
���g�
���k�-&o�����
���<�r‘r���%)��
����D•=� -��)��Bs< -���Y��2� ¢¡

£

���
)�*;����D0¤

›

 -�$8g¤

ž

 -���4�
���f���j��¥i�������������-&h�
����Š��d����8~�
��D�*;�%�,8c&')<�<���������E&'�%�o8����d�
���< ��������E¤$v

6"�!�< r=%�o�
���4&'��������6e����Dk���%��Š$8:���$���x&')��<���
���%�B&'�%�( ;8:�1�
�����< -�
���%�g¤i %�<80�����
���<�x=� %��)��

]

F

¦{§�¨1©

J
ª-«
K

ª-¬
K�­[M{O¯®5–

J
®+—_°

™zš•±�²}³1•{±�´'Ÿ

M

3��j)<�P�
���4�
���%���(D%��=%���i �����y�)��1�
�� -�<8i p8:���d�
���< -�
���%�Sv�6e��������µC�,�{�����o=������
�%�q���%�������
s$���<8:����D!�
�

8:�1�
�����< -�
���%�E¤<v: %�<8i¶��,�q�
���4=��������%�"���%�������
s$���<8:����D����f�����o����y�)��1�
���,�

¦{§-¨�©

J
ª
«

K
ª

¬

K������
J

¶jK
µ€MdM�2

3N�x��#:�� %���+ xs��
������*;���$ -��/!��=� -��)< ��������f�%&<�
�<�e��·[��������=������1�
�h�%&5�����d������=:��2����%�:Š$8����<�����������
�1��v

6"�(�
�1�
����8;���%):�����<D�s$���d&'���
*k %�<���(���;�
�Y -�<��������s:�
���%�<�{�-&z¸%”j¹o)��<�
�����k)��< -*p#���D%)���)<�{����y�)��1�
�Y��2-|}�

�� ��Y�0�� %�
�%v�6q�4�d�����1������8k�����!8:���d�
���< -�
���%�c6e���
�c�
���4����D%�<���d�������
������‘����%�:Š$8����<���o�����%���(���p#5�o�
���

�� %�
D����o8����d�
���< ��������S2

b

�d����Dc�Y r6º�����
�����f�����%������v<‡�»:2¼»�½¾�%&€�
���+�� -���,�� -�������%):����8B���k�
���+�����
�������

8:�1�
�����< -�
���%�S2S¿o�g�����p�%�
�����o�$ -�<8>v5)<�
���<Dc�d��D%*;����8~���%�:Š58:���<����Š��
�
����D<v[‡%¸<2 À�½Á�%&{�
�<�p�� %���,�x -���

�����
�������
��/;�
��):�
�18>2:3������"/j�����,8��q %�c���
���%�q�
�18:)<���������c�Y ������-&q†�Â�2Ã¹%½cv�������)<�
���� -�
����Dp�
���4 %8:=� %���Y -D��

�-&q�
�Y -�<�d&'�%��*;���<Dc�����;�� r6Ä�����
���<�+�������
�1�(���B*;���
�+)�����&'�%��*Å�����:Š$8:���<���k�������
�1�(���< ��� -������6Æ&'�%�

*;�%���! %����)��Y ��
�!���%*;s< -���,�d���<�P#5���
6"�����g8:���d�
���< ��������<��2

‚C�+�� -�‰���%*;s�):���f�����+mr %s�s< 0�
�Y ��
�,�d�
�,��&'���������;s�)����f���%):������DB����*+s5�%�<�����x�%&P�%)<�x�
/:�
����*

)<�
���<Do�����( %����)��Y %�����1�hD%��=%���+ -#5��=%��2
 `Ç{È

���� %���j���< ��{m� %s�s< x���L8���Š<���18+#�/
J`É{Ê

˜�M
–
J

†
Ê

˜rMz6e�����
�
É

�,�S�����q�
/:�
����*E‹ �N %����)��Y %��/� -�<8f˜P�,�>�����P��njs5�����
�18� -D��
����*;�����S#j/x�Y�$ -�<���%21Ë:�������������<D�8:���d�
���< -�
���%�<�

&'���%*Ì�
�<�+s<�
���%�48:�,�
���
��#�):�������‰ -�$8~D%)<�����d����D08����d�
���< ��������<�x)<�d����D0�
���;�� -*;�+8����d�
����#<):�
���%�‰���1 %8��

�
�@ C�Y�< -�<���cs5���
&'�%��*k -�<���c�-&x˜•O

U•ÍSÎ

J
¤jM

^

OÏ”�Ð¼»-Ñ�À-ÑE6e�����
�0�
���E�
)�*;*; -�
���%�•���+��=%���p %���

8:�1�
�����< -�
���%�<��¤k -�<8

Î

J
¤jM"�,�"�
���!s5���Y�������Y -D��x�%&h�� -���������%):����8c�
�k8:�1�
�����< -�
���%�g¤$2<3����4�
�1�d)<�.������D

m� -s�s$ k�
���%���o�,�
J

”<Ð ‡�¸�À
Ê

”<Ð »%Ñ�À%Ñ�M
–
J

†
Ê

”<Ð »%Ñ�À%Ñ�M€OÒ”�Ð ‡%”�‡�2

Ó
Ô"Õ!Ö�×�Ø¼Ù"ÚrÙ•Û¼Ø¼Ü�Ý
Û¼Ø¼Þrß�ß�à�árâ`â•Ø¼ãräeØ¼åSßYæ.â•Ý
ãoÚrå•Ý
àxç•Ö�â•Þ1ÝdçSâ¢Þ�ÖYã4Û¼ÝdÖYå¢âzå•è�Ú�ÖYç¢ÝdàoÝ
ç•ç•ß�ç>Ø¼ãoÛ¼ß�ä�Ø¼å¢â¢Ø¼é€ç•Ý
ä�ç¢Ýdå¢å•Ø¼ß�ã�ê

Ódëeì�Ý
Ýeí,ì�Ø¼Ý
ä�ÝdÛjÖYãrà!î>ÖYå¢â¢Ý
Û¼ÛÃÖYã�ïjÓdð�ë�ë1ñ%î>ÖYç¢Û¼Ý
â`â•Ö1ïjÓdð�ð�ò�ó>æ�ß�çzÖ"àrÝ}á�ãrØ â¢Ø¼ß�ã4ß�çSàrØ¼å¢édÚ1å•å•Ø¼ß�ãoßYæ:â•Þ1ÝLÜYÖYôrô�Ö�å`â9Ö�â¢Ø¼å¢â¢Ø¼é�ï

ÖYãràfí�õpÖYÛ¼Ü�Ý
çhÝ}âNÖYÛ,ê¼ï�Ódð�ð�ë�ó[æ�ß�çNÖYãxÖYôrôrÛ¼Ø¼édÖ�â¢Ø¼ß�ã4ßYæ:â•Þ1ÝPÜ�ÖYôrô�Ö"å`â9Ö�â¢Ø¼å¢â¢Ø¼éLâ•ß"àrØÃÖYÛ¼ß�ä�ÚrÝLÝ}ö�ÖYÛ¼Ú�Ö�â¢Ø¼ß�ã�ê

†�ˆ



÷hø-ù�ú•÷€û�ü}ü
ý�þÃþ[û�ÿ��k÷€û�ü�����ÿ����
ü �	��
��
ý�ü}ú�
hû��������"û��
ù�üdû�þ��5û�ÿ���ùjû����€÷€û�þÃþ��qý�ù����Ãÿ��

0

0.2

0.4

0.6

0.8

1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

%
 C

or
re

ct

Threshold

Upperbound
Lowerbound

��� ��!#"%$'&

�Pý1ù����
ü)(*�
ü�+,ý�ü�,�û�ÿ�
��.-���/j÷hý1ÿ10�����ÿ�
��.2€ø%ü����}ø�ý�þ3�

46587�9;:)9=<8>@?�9;A�B�C�>1DE589�FG>H7%A15JIKF�9�5K7%9=?�>�L MJ9;NOA1PQ9R>17�<SF�9�TUCVD 58>�CVD A15XW�C�<J9YI858>1L	TUCV9�ZSD 5GCV<J9

P�A1M�C�DE5J[SZJP�A�7%9RTVT6D T;C�A\7%A1]^Z8>1PV9_CV<89^7�A15�I#F�9�587�9^?@>1LEM89�T;CVAS>GZJP�9%`�F�9%C�9�P�]aD 5J9RF\CV<8PV9RTU<JA�L Fb>�5KF

P�9%CVM8PV5cCV<JA�TU9YF�9�TUCVD 58>�CVD A158T):.<JA�TU9Y7%A�5�IKF�9�587%9;?�>�L MJ9�T�>�P�9d[�PV9R>�C�9�PeCV<8>15fCV<896C�<JP�9�TV<JA1LgFc>�Te7�>�5�`

F�DgFJ>�C�9;FJ9�TUCVD 58>�C�DEA�58T�hjikAaF�9�CV9�PV]^D 5J9QC�<J96A�Z�CVD ]H>�L#?�>�L MJ9dNOA�PlC�<JDgTlC�<JP�9�TV<JA1LgFmW�:e96P�>15c>nTV9�P�DE9RTlA1N

9%o�Z#9�P�DE]^9�5�C�TQC�Ac7%A�]^ZJM�CV9nCV<J9_MJZJZ#9�P;BKA�MJ58F\>158F\L A�:e9�PQBKA�MJ58F\A1NpCV<J9_PVA�M�CV9�P�q TQZ#9�PVNOA1P�]H>�587�9

BjrS?@>1PVrjD 5J[^CV<89sCV<8PV9RTU<JA�L FGNOP�A1]ut^C�ActJh vf>�C;tJh w=DE5�CV9�PV?�>1L T�hKi�<J9_LEA�:)9�P.B#A1M858F\P�9�ZJP�9�TV9�5�C�T.CV<J9

Z#9�P�7%9�5�C�>�[19nA�N�7�>1LELgT.C�<8>�CY>�P�9sPVA�M�CV9RF\7%A�PVP�9�7%CVL r1WJ:.<JD L 9sCV<89nMJZJZ#9�P;B#A1MJ58FxDE58FJD 7�>�CV9RT.C�<8>�C;ZK9�PU`

7%9�5�C�>�[�9=A�Ny7�>1LELgT�CV<K>�CQ<8>@?�9YCV<J9=Z#A�C�9�5�CVDg>�L	CVAHB#9sPVA�M�CV9RFS7%A1P�P�9�7�C�LEr'>�NzCV9�PdF�DgTV>1]nBJD [1MK>�CVD A15|{}TV9�9

~j9R7�CVD A15G•6NOA1PeFJ9%C�>1DELgT�A�5HMJZJZ#9�PeBKA�MJ58Ff>158F^LEA�:)9�PyB#A1M858FH]^9�>�TUMJP�9�T�€�h�•kD [1M8PV9d‚sDEL LEMKT�C�P�>�CV9�TyCV<J9

P�9�TVMJL3C�T�A1NmCV<JDgTeTV9%CeA�NX9%o�Z#9�P�DE]^9�5�C�Tl>158FHTU<8A�:QTyCV<K>�C)>=CV<JP�9�TV<JA1LgF^A�NXt8h ƒYrjD 9�LgFJT�A�Z�CVD ]H>�L#ZK9�PUNOA�PU`

]H>�587�91h@i�<jM8T	:)9e>�F�A1ZJC„tJh…ƒQ>�TXA�MJP„7�A15�I#F�9�587�9�C�<JPV9RTU<8A1LgFYNOA1P„TU9�LE9R7�CVD 5J[;7�>�5KF�D F8>�CV9)F�9�TUCVD 58>�CVD A158T

D 5'C�<J9=P�9�TUC�A1N„A�MJPQF�DgTV7�M8T�TUD A15Xh

†k‡}ˆ#‡E†b‰_ŠJ‹Œ‹l•'ŽK•k•�‘Œ’k“•”d–XŠJ—™˜„‹ŒšK‡

i	AaD LEL M8TUCVP�>�CV96CV<89Y7�>�L L*PVA�M�CVD 5J[aZJPVA�7�9�T�Tl:.DECV<S>�5'9%oJ>�]^ZJL 91W

TVMJZJZ#A�TV9HCV<J9'7�>�L L 9�PsP�9�TVZKA�58FJTYC�ASCV<J9cA1Z#9�P�>�CVA�P�q TYZJP�A1]^Z�Cs:.DECV<œ›'•�ž Ÿ�•�¡z¡£¢z¤j¥•¦¨§b•�©�©#¡£ªa«%§�¬'•

¤#­�®¯Ÿ�•�¬S¡E§�•�¤8h�•„D P�TUC^CV<J9S7�>1LEL 9�PRq TaM�CVCV9�P�>1587%9GD T^ZK>1T�TU9RF|CV<JP�A1M8[1<°]^A�PVZJ<8A1L A1[1Dg7�>1L�I8LECV9�PVD 5J[bCVA

A1BJC�>�D 5'CV<J9YP�A�A1CeNOA�PV]HT)A�NkCV<J9Y:)A1P�FJTeDE5GCV<89;MJCUCV9�P�>1587%9�WjPV9RTUMJLECVD 5J[aDE5\›s•�žuŸ�•�¡z¡	¦¨§H•�©1©#¡3ªd«%§�¬n•

¤#­�®±Ÿ�•�¬=¡E§R•�¤KhJ²Q9%ojCRW�:eA�P�FJTeA15'CV<89YTUCVA�ZcL D TUCQ>�P�96P�9�]^A�?�9�Ff>158FfP�9�ZJLg>17�9�Fc:.D3C�<G>aZJLg>17�9�<JA�L F�9�P�W

P�9�TVMJL3C�DE58[³D 5±´�µ�®	¶G´�µ�®	¶SŸ�•�¡z¡)´�µ�®	¶G•�©1©*¡£ªb´�µ�®	¶'´�µ�®	¶c¤*­%®·Ÿ�•�¬c¡E§R•�¤Kh„•8PVA�]¸C�<J9fIKL3C�9�P�9�F¹M�CVCV9�PU`

>�5K7%91W„C�<J9'P�A1MJCV9�Pa9%ojC�P�>�7�C�TsCV<J9ST�>�L DE9�5�C^º*`¨[1P�>�]»CV9�P�]HTsC�A³NOA�PV]¼>³B8>�[•A�NQC�9�P�]^Ta>1T_NOA�LEL A�:QT�½

¤#­�®�¾dŸ�•�¬@¾.¡E§R•�¤8Wl¤#­�®�¾QŸ�•�¬�WeŸ�•�¬@¾.¡E§R•�¤8W)Ÿ�•�¡z¡£W)•�©1©*¡£ª�Wl¤*­%®yWeŸ�•�¬�W	>�58F¿¡E§R•�¤Kh	ÀÁP�9�Â�MJ9�TUCY?19�7%CVA�P=D T

CV<89�5^7%A1]^ZJMJCV9�F_BjrYC�>1Ã�D 5J[dCV<J9�:)9�D [1<�CV9RFnTVMJ]ÄA�NJC�<J9)CV9�PV]Ä?�9�7�C�A1P�T	P�9�Z8PV9RTU9�5�C�DE58[QCV<89)T�>�L DE9�5�C„º*`

[1P�>�]ÅCV9�P�]HT�W�>�58FnCV<J9Q7�A�TVDE589.?@>1LEM89)B#9%C�:)9�9�5aCV<JDgTyP�9�Â�MJ9�TUCy?19R7�CVA�P�>�58F_9�>�7�<aFJ9�TUCVD 58>�C�DEA�5a?�9�7%CVA1P

DgTl7%A�]^ZJM�CV9RFmh�i�<89d7%A�TUD 5J9.?�>�L MJ9�NOA1Pl9�>17�<HF�9RT�C�DE5K>�CVD A15HDgT�TVMJB8TV9�Â�MJ9�5�C�LErnCVP�>�58TUNOA1P�]^9�FaM8TVDE58[YCV<J9

F�9RT�C�DE58>�CVD A15�`�TVZK9R7%DEIK7fTVDE[�]aA�D F•NOMJ5K7�CVD A15|C�AxA1BJC�>�D 5™>\7%A�5�IKF�9�587%9'TV7�A1P�9_NOA�Pn9R>17�<¹F�9�TUCVD 58>�CVD A15Xh

•„DE[�MJP�9�TnvK{}>�€Y>�58FÆ{}BK€sTV<JA�:ÇCV<J9c7�A�TVDE589fTV7�A1P�9�T=>�5KFbCV<J9c7�A15�I#F�9�587�9cT�7%A1P�9�T;NOA�PsC�<J9HCVA�Z|I8?19

F�9RT�C�DE58>�CVD A158T�WJP�9�TVZK9R7�C�DE?�9�L r1h8È;D ?19�5\>H7�A15�IKFJ9�587�96C�<JP�9�TV<JA1LgFGA�NytJh…ƒ�WjCV<89sA15JL rc7�>�58F�DgFJ>�CV9sF�9RT�C�D3`

58>�CVD A15cTV9�L 9�7%CV9�F^DgT.ÉeA158TVMJ]^9�P)ÊX9�5KF�DE58[8h�i�<jM8T�W�CV<J9;7�>�L L 9�PRq TyP�9�Â�MJ9RT�CeD TePVA�M�CV9RF^MJ58>1]nBJD [1MJA�M8TVLEr

CVA^C�<8>�CdFJ9�TUCVD 58>�C�DEA�5Xh

†k‡gË•ÌsÍ„šxÎ'‘ŒÏ�Š8—³Ðp‘}“#•kŠJ•�‘}Ž#’¿ÑÅŽXÒ„•k‹Œš

†k‡gËX‡}ˆ|Ó=š�Ô1•�ŽKÕb•'š�˜kÕ�šjÏ�šj’*•RŠ�•�‘ŒŽK’×Ö¨Ž8Õ••�Í„š°ÎG‘}ÏRŠJ—•Ð„‘Œ“K•„Š�•�‘ŒŽK’ØÑÅŽXÒ„•„‹}š#‡�Ù

<J9�5bCV<89HPVA�M�CU`

D 5J[¹]^AjFJMJLE9SP�9%C�MJPV5KT^]aA�PV9GC�<8>�5¿A15J9\7�>�58F�DgFJ>�CV9\F�9�TUCVD 58>�CVD A15XWpC�<J9xF�DgTV>1]nBJD [1M8>�CVD A15œ]aA�F�M8LE9

DgTYDE5j?1A�Ã19RFmh#i�<89aF�DgT�>�]nB8DE[�M8>�C�DEA�5³]^A�F�MJL 9a>�CUCV9�]^Z�C�T;C�AcNOA�PV]_MJL >�CV9^>�5b>�ZJZJP�A1Z8PVDg>�C�9_Â�MJ9�P�rSCVA

TVA1L D 7�D3C_NOMJPUC�<J9�PaD 5�NOA1P�]H>�CVD A15|NOP�A1]ÚC�<J9'7�>�L LE9�PsCVAbF�9%C�9�P�]^DE5J9G>xMJ58D Â�MJ9GF�9�TUCVD 58>�C�DEA�5¹CVA•:.<JDg7�<

wR•



Û„Ü�Ý�Þ�Ûpß�à�à�á�â£â*ß�ã�äHÛpß�à�å�æ�ã�ç�æVà è	æ�é�ç�á�à�Þ�ê„ß�ë�æ�ä�ì)ß�ç�Ý�àUß�â�í#ß�ã�î�Ýjß�î�æpÛpß�â£â�ïeá�Ý�ç�ð£ã�î

ñ�òôó*õ�ö@÷Œø@ù.ú�û	ü�úUöRý@þ…ö@ÿ �Rò �����

�Rò üjõ���ö���ú�û
	�þ���úU÷ �Rò ��
��

�Rò��	õ�ù.úpüjõ���ö@÷ �Rò �����

� òôó*õ��������ŒúUû�����ó*õ�ö���ûŒõ�� �Rò ��
��

�Rò�����ú�û����Œõ�û �Rò �����

�

�� kó*õ�÷Œþ…ö@ú!�"��õ�û�ú�÷

ñ�òôó*õ�ö@÷Œø@ù.ú�ûmüjú�ö@ý@þ…ö@ÿ �Rò �Rñ#�

�Rò�$kú#��õ�÷Œþ �%��úUû&	Rþ���ú�÷ �Rò �����

�Rò('*ó*)+��ö-,�þ…ö@ÿ �Rò � � �

� ò ü�õ���ö.��ú�û
	�þ���ú�÷ �Rò �����

�Rò(/kø0�Œõ�üjú#��÷�þ…ö@ÿ �Rò �����

�21

 	ómõ�ö"3�ý@ú�ö-��ú4�"��õ�û�ú�÷

5!687:9<;�=?>

ïeß�ãA@�ð£ã�î;á"B	Ûpß�ãjä�ð3ä�ß�ç�æDC�æ�ë¨ç�ð£ã�ß�ç�ð£áRã�ë

Loan Services

Consumer Lending

C: Car loans please.
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3a 3b

one of possible?

yes no

Is call routed by router?

yes no

Is call routed by router?

yes no

2b2a

contains correct?

yes no

1a 1b

correct?
yes no

4a 4b

overlaps with possible?

yes no

yes no

Is request actually unambiguous?
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