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FI7SF�_m.19QJ/,YbhF�25C1TgKBF�_M9;FIKB9�a pR<1KBTM9PK;AB25,/C19�.VABFn03<g_:F�75F_M.69QKBT-F
9;FNKQÓ É a Ê�Ô .1,/_�KBT/FI+vT�.d#FG?RFIA;=tF�4IKU9;2S03257S.6AB28K�+Y[&ª�=�KBT-FQ9PK;AB25,-CL9.VABF303<g_-F�75F_n.19`b�F�25CLTYKBF_v9;FNKB9�aZKBT/F�,n9PK;AB25,/C É/É/É-É/É-Ê 259>03<g_gOFI7SF�_�.19�ÓYÕ É aRÖ�×Na	Õ Ê a�Ø:× Ô a%bcT/FIABF É T/.19j.~bhF�25CLTYKj<1=cl�dLFG.1,�_
Ê T�.693.�b�F�25CLTYKG<1=�<L,-FLa�.6,�_�9PK;AB25,/C É/ÊZÊ	ÊZÊZÊ 259"03<g_:F�75F_o.19ÓYÕ É a�Ø:×NaSÕ Ê a)Ö/× Ô a�bcT/FIABF É T/.193.&bhF�25C1TgKG<6=^<1,/F~.1,�_ Ê T�.19".b�F�25CLTYK"<6=�l/d#FL[nyhT-F�J-,gb�F�25CLTYKBF_@9;FIKU9;25032S7S.VAB25K�+�d1.175J/FG<1=cKBT-F
K�bh<39PK;AB25,/C19c2S9��:Ù �1�"pRF�4.1J-9;F]<L,/78+QK�b�<"<LJ:K�<6=�9;28H~F�75F�03FI,gKB9c.VABF
9;2503257S.6A[
Ú�FIK�ÄXÅhÆ�� Û�a-Ü�����Ä>}&pRF�KBT-F�.1p/9PK;AD.64IK%_:FIl�,-28KB2S<1,`<1=YKBT-F�?-T�.69;F

9;T-28=tK`_:FIKBF�4IKB25<1,n?:AB<Lp-7SFI0�KBT/.6K�KD.1u#F�9�.19�25,/?/J:KX."?:AB<1l/7SF>ÄÈ.1,�_
KBT-F`?�.VAD.103FIKBFIAB9�¯
Ý`ÞVßgàZá�âtß:Þ6ãPäkåoæ Û)ç~9;?RF�4�28l�FI9XT/<bÀ.G?-AB<6l�75F>2S9�?�.VA;KB25KB25<1,/F_�25,gKB<

l/H:F_�7SFI,/C1KBT].VKB<L03254�J/,/28KB9)<1=:4�<103?�.VAB2S9;<1,�a1_-FI,/<1KBF�_^4NTgJ-,/ug9�a
.1,/_�9;?RF�4I25l/F�9cKBT/FX0325,/250jJ/0�9;25W�F`<6=�.U?/T/.19;FL[

è�ã�é�ã�âtß:Þ6ãPäkå�æ ÜZç&259Z.hpR<Y<175F.1,`=wJ-,/4IKB25<1,]KBT/.6KaVC12SdLF�,XK�b�<�9PK;AB2S,-CL9�a
4�<103?/J-KBFI9�25=	KBT/FXK�b�<"9PK;AB25,/C19�.VABF`9;25032S7S.VA[�yhT/.6K 259�a
Ü©�wÅ ¢ a:Å £ }�ABFIKBJ-AB,-9	K;ABJ/F�28=/Å ¢ 259%9;2S03257S.6A%KB<cÅ £ �L<6KBT/FIA;bc259;F
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r ?-T�.69;F�4.6,GpRF�_:FIl�,-F_jbc28KBT3ABF�9;?RF�4IK�KB<]C1AD.1,gJ-7i.VAB28K�+3.6,�_39;250"O
257S.6AB28K�+�¯

r 9PK;AB25,/C]Å�259h.X¶-·-¸6¹�º�25=�KBT/Fc75F�,-C1KBTG<1=)Åo259h.VKh75F.19PK
KBT/F^032S,-250UJ/0e9;25W�F]<1=�.>?/T/.19;FLa:ÅM259c0G.6H:250G.17�a:.1,/_
KBT/F^4NTgJ/,-ug9�4�<L,YKD.125,-F_�25,~ÅM.6ABF`9;2503257i.VA[

r 78KBT/<LJ-CLT3KBT/F�.1p-9PK;AD.14IKh?-AB<Lp-75F�0�E 9�?�.VAD.103FIKBFNAB9h_-<],-<1Kh?:AB<Vd:2S_:F
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3. CONCRETE PROBLEM STATEMENTyhT-259`9;F�4IKB25<L,v?-ABF�9;F�,YKB9`.Q4�<L,-4IABFIKBF"25,-9PKD.1,/4IFU<1=�KBT/FU.1p/9PK;AD.64IK
?:AB<Lp-7SFI0�a�ÄXÅ�Æ�� Û�a/Ü)��a�?-ABF�9;F�,YKBF_�25,�{:F�4IKB25<1,M��pY+�?-AB<Vdg2S_-25,/C
9;J-28KD.1p/75F�_-FIl/,/28KB25<L,/9)=w<6A	KBT-F�?/.6AD.103FNKBFIAB9�Û].6,�_XÜ�[%yhT-F�4I<L,/4NABFIKBF
25,-9PKD.1,/4IFj_:FIl�,-F�9�KBT/F`?-T�.19;F`9;T-28=tK^_-FIKBF�4NKB2S<1,�?-AB<1p/75F�0�a/_-F�,-<1KBF_
KBT-FoêB¿1½RêI¼;ºN»�º�¶�¼;¿#ë�ÂSºNÏja^9;J-4NT�KBT�.6KQ28KQT�.69~.@J-,/2S�YJ/F&9;<L75J:KB2S<1,��
KBT/.6KQ259�a�F�d#FNA;+�.675CL<1AB28KBT-0µKBT/.6KG9;<17SdLF�93KBT/F&4�<1,/4IABFIKBF&?:AB<Lp-7SFI0
bc25757%?-AB<g_:J/4�F`KBT-Fj9B.603F]ABFI9;J/78K^=t<1A`.3?/.6A;KB254�J/7S.VAX25,/?-J-K[ r 4�<1,-O
4NABFIKBF3?-AB<1p/75F�0¨KBT�.VK>_-<YF�9],-<1K]T�.d#F".~J/,-2i�YJ-FU9;<L75J:KB2S<1,�0G.1u#FI9
ABF�.19;<L,-25,/C".6pR<LJ:Kc.175CL<6AB28KBT/039hKBT�.VK�9;<L75d#F KBT/F ?-AB<1p/75F�0z_:25x"4�J/78Ka
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r 4�<L,-4IABFIKBF`?:AB<Lp/75F�0�9;?RF�4�28l�F�9 .U9;FNK�<6=%?�.VAD.103FIKBFNAB9hKBT�.6K _:FIO

l/,/F ÛQ.1,�_3Ü�.6,�_39;?RF�4�28l�FI9�KBT/F 9;FIK�<6=	d1.175J/FI9�KBT�.VK�.6ABF�dL.6752i_"=t<1A
F�.14DT"?�.VAD.103FIKBFIA[%yhT/F�9;FIK�<1=)d1.175J-F�9�0G.+>pRFc_:FIl�,-F_j.69�. AD.1,/C1F
<6=	4I<L,YKB25,:J-<LJ-9�<6A�_-259;4IABFNKBF�d1.175J/FI9�ag<1A�.19�.6,3F�,gJ/03FIAD.VKB2S<1,&��.`9;FIK
<6=c4.6KBFICL<1AB254.67hd1.175J/F�9D}N[Qy�<�9;2503?/7528=t+nKBT/F3_:2S9;4IJ/9;9;25<L,�aZbhF3T/.VdLF
?-J-AB?R<19;FI=wJ-7S78+G4DT/<19;F�,~.`4�<1,/4IABFNKBF^?-AB<1p/75F�0eKBT�.6K�T�.69�.>9;0G.6757R9;FIK
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{:FI4IKB25<L,M�vFIH:?/75<1ABF�939;<103F&.178KBFIAB,/.6KB25d#F&?/.6AD.103FNKBFIAGdL.675J/F�9G.6,�_
?�.VAD.103FIKBFNAB9�[
yhT/F^4�<L,-4IABFIKBFX?:AB<Lp/75F�0�E 9�l-AB9PK�KBT-ABF�F�?�.VAD.103FIKBFIAB9�9;?RFI4�28=t+GKBT/F

.1p-9PK;AD.14IK ?:AB<Lp/75F�0�E 9cC1AD.6,gJ/7S.6AB28K�+�?�.VAD.103FIKBFNAa-Û�[
ìjí�îZïZð�ñ�òtóLô�æ�õ ç&259Z.h?R<19;28KB2SdLF�25,YKBF�CLFNA	KBT�.VK�9;?RF�4�28l�F�9�KBT/F�75F�,/C6KBT
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õ F�75F�03F�,YKB9>pRFI=w<6ABF�.&?/T/.19;FGK;AD.1,-9;25KB25<1,�259"_:FIKBF�4IKBF�_�[vª�,
.L_/_:28KB2S<1,�aZ.�7i.VABCLF õ 259j25,-9;F�,/9;28KB25d#F"KB<�?-T�.19;FjK;AD.1,/9;28KB25<L,-9
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ìjí�îZïZð�òwï	ömæk÷ ç&9;?RF�4I25l/F�9%T/<b@KB<^_-25dg2S_-F�.�?-AB<6l�75F�25,YKB<^4DTgJ/,-u:9�[
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KBT/FIABF`259c,/<"9PK;ABJ-4IKBJ-ABF�KB<3.Ud1.175J/FXKBT/.6K 4.1,�pRF`FIH:?/75<L28KBF_)a
.1,�_�KBT/.6KjKBT/FIABFG259",/<&9PK;AB<1,/C1FIA"ABF�7S.6KB25<1,/9;T/25?©pRFIK�b�F�F�,o.
_-259;4IABFIKBF�d1.175J/F��Í.6,�_M.�_:259;4IABFIKBF�dL.675J/F�������=w<6A�.6,Y+
,/<L,-W�FIAB<>dL.675J/F^<6=��R[ £ ª�,G?�.VA;KB254�J/7S.6Aa:K�b�<U.6p/9PK;AD.64IK�ABF�?-ABFNO
9;F�,YKD.6KB25<L,-9�.VABF`4�<L,-9;2S_-FIABF_)¯
� ô:òtöRí � ô ��� ô � KBT/F>.6p/9PK;AD.14NKXABF�?-ABFI9;F�,YKD.6KB25<L,�<1=�.39PK;AB25,/C259^.jb�F�25CLTYKBF_~9;FNKa/<6A
îZï � ô:òtöRí � ô ��� ô � KBT/F�.1p-9PK;AD.14IK�ABF�?:ABF�9;F�,YKD.6KB25<L,]<6=/.h9PK;AB25,-C259^.6,~J/,Yb�F�25CLTYKBF_�9;FNK[

� � ô É ð�î�� æ�� ç&259^.j=tJ/,-4IKB25<L,�KBT�.VKcKD.1u#F�9�K�bh<39PK;AB25,/C19^.69 25,-?/J-K
.1,�_�9;?RF�4�28l/F�9]T/<bÀ9;J/p-9PK;AB25,/CL9`<6=hKBT/Fj9PK;AB25,/CL9]T/.VdLFjKBT/FI25A
9;2S03257S.6AB28K�+3dL.675J/F�9h4I<L03?/J:KBF_�[	ª�,3?/.6A;KB254�J/7S.VAa � 259�_:FIl�,-F_
.19 �Ný!��þù"�$#/û�%'&gù#¯�KBT/F�K�b�<�9PK;AB25,/C19%.6ABF�4�<L,-9;F�4�J:KB2SdLF�.6,�_XKBT/F
9;2S03257S.6AB28K�+Ud1.175J/F�259�4�<103?/J-KBF�_]=iAB<L0ÀKBT/Fh7S.69PK�4DTgJ/,/u`<6=RKBT/F
l/AB9PKc9PK;AB25,/CG.6,�_QKBT-F^l/AB9PK 4DTgJ/,/u3<6=ZKBT/F^9;F�4�<L,/_~9PK;AB25,/C:[

( í � ô � í �  � æ*) ç~259j.G4�<1,/9PKD.1,YK`KBT/.6KXAD.6,/CLFI9]=iAB<L0¥�g[ �QKB<v|1[ �:[
y�bh<n9PK;AB2S,-CL9U.6ABF~9;2503257S.6AU25= KBT/FI25Aj9;2503257i.VAB28K�+�d1.175J/FQ259".VK
7SF�.19PK ) [
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r 9PK;AB25,/CcÅ�259Z.�?/T/.19;F�2S,]?:AB<1l�75F�Ä�28=:KBT/F�75F�,/C6KBT`<1=:Å
259�.6K�75F.19PK ���:õ a1KBT/F�l-AB9PK%4NTgJ-,/u`25,>Åv259�,/<1KZ9;2S03257S.6A
bc28KBT&KBT/F]?-ABF�4IF_-25,/CG4DTgJ/,/un��28=�.1,Y+/}c25,�Ä"a�KBT/F]7S.19PK
4DT:J-,/u�2S,mÅ�259~,-<1K~9;2S03257S.6A~bc25KBT�KBT/F�9;J-4�4�F�F_:25,/C
4DT:J-,/u���25=U.1,Y+/}32S,�Ä"aX.1,�_�.6,g+�K�b�<�4�<1,/9;F�4IJ-KB25d#F
4DT:J-,/ug9h4�<1,YKD.125,/F_�2S,�ÅM.VABF>9;2503257S.6A[

+�F�4.1J-9;F�<6=:KBT-F%9;?RF�4�28l�4�.6KB25<L,]<1=-øwù6ú-û�ü~ýLþ�û)4DTgJ/,-u:25,-C�.1,/_,�Iý-��þVù"�.#/û*%/&gù
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ABFI9;F�,YKB2S,-CQ."?�.6A;KB28KB25<L,&<6=�Ä"[c -AB<L0zKBT-Fj_:FIl�,-28KB2S<1,&<1=�øwù6ú-ûPü�ý#þIû
4DTgJ/,-u:25,-C-aVKBT/259Z9;F�YJ-F�,/4�F�0UJ-9PK	pRF�J/,/2S�YJ/F1[Z -AB<10�KBT-Fh_-FNl�,/28KB25<L,
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KBT/.6Kh.6ABF 9;2S03257S.6Ah.6ABF 25,"KBT/Fc9B.103F ?/T/.19;FL[� -J-A;KBT/FNAB03<1ABFLaL25=�Å�K/N�¢
.6,�_�Å K .6ABF�.1759;<n9;25032S7S.VAa�.6,�_�KBT-FIABFI=w<6ABFLa�25,oKBT-FG9B.103FG?/T/.19;FLa
KBT-F�,&Å KON	¢^.1,/_�Å KPL%¢X.6ABFj.1759;<~25,&KBT/F>9B.103F>?/T/.19;FL[`yhT/FIABFI=t<1ABFLa
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C1FIKBT/FNA[qQ�.14DTn7525,/F>9;F�C103F�,YK^pRFIK�bhF�FI,�K�bh<G?R<L25,YKB9�ABFI?-ABF�9;F�,YKB9^.
4DTgJ/,-u)[%yhT/F^l-AB9PK�4NTgJ-,/uRaYKBT�.VKc2S9hKBT-F�l-AB9PKc7S25,-FX9;F�CL03FI,gKa:259�,/<6K
25,-4�75J�_-F�_~25,�KBT/F^C1AD.1?-T/9�[
W�<1KBF�KBT�.VK�_:2SdLFIABCLF�,-4�Fc259�?/254IKB<6AB2S.17578+G2S7575J/9PK;AD.VKBF_325,�.`9;2503257S.6A;O
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28K�+�C6AD.1?/T�bcT/FI,�F�28KBT/FNAXKBT/Fj9;7S<1?RF"<1=h.�?R<12S,YKX=t<1A]<1,/F"d1.175J/Fj<1=
.�?/.6AD.603FIKBFIA`259]?R<L9;28KB25d#F3.6,�_&KBT/FU9;75<1?RF3<1=�KBT-F"4�<6A;ABF�9;?R<L,/_-25,/C
?R<L25,YKc=w<6AX.6,/<1KBT-FIA dL.675J/FX259 ,/F�CL.6KB25d#FLa/<1A�.U?R<L25,YKc=w<6A^<1,/F`d1.175J/F
259>.~75<Y4.17�032S,-250G.�.6,�_nKBT-F"4�<6A;ABF�9;?R<L,/_-25,/C&?R<12S,YK`=t<1Aj.1,-<1KBT/FNA
d1.175J/F]259^."75<Y4.67Z0G.6H:250G.:[h /J-A;KBT-FIAB03<1ABF1a�_:2SdLFIABCLF�,-4�F]25,&."9;250"O
257S.6AB28K�+&C6AD.1?-T&<1=�K�b�<Q9;F��gJ-F�,/4IF�9�<6=�9;2S03257S.6AB28K�+�d1.175J/F�9�2S_-F�,YKB28l�F�9
_-25d#FNABCLF�,-4�FQ=t<1A".1757�?R<L9;9;25p/75F�dL.67SJ-F�9><1= ) a%bcT-FIABF.69UKBT/FQ_-25d#FNA;O
CLFI,/4�F>25,�K�bh<G?/T/.19;F>9PK;ABJ/4IKBJ:ABF�9^259^_-F�?RF�,/_-F�,YK <L,&KBT-Fjd1.175J/F]<6A
d1.175J/F�9><1= ) KBT�.VKjb�FIABFG4NT-<L9;F�,@KB<&C1F�,/FIAD.VKBF3KBT/F3?/T/.19;FG9PK;ABJ/4NO
KBJ-ABFI9�[

5.2 Threshold Z25CLJ:ABF~��?:ABF�9;F�,YKB9`KBT/FG9;25032S7S.VAB25K�+@C6AD.1?/T@KBT/.6Kj259j4�<103?/J:KBF_
=tAB<10 .�4�<1,�_:25KB25<1,�.17Lp-AD.1,-4NT�K;AD.14�F�=w<6A�{-Ç^Q ¦ JPdg0G§L�ÇÎ�bc&Ybc��pRF�,/4DT-O
0G.6ABu�bcT-F�,�ABJ/,vbc28KBTv2S,-?/J:K`9;25W�F~|�g[GyhT/FU?/T�.69;F"9;T/28=iK>_-FIKBF�4NO
KB25<L,3.675CL<1AB28KBT-0�E 9�?�.VAD.103FIKBFNAB9�.VABFc03<g_-F�7�a � aL2S9 � ù�%O  z ûPù"|�a#.6,�_4DT:J-,/u�9;2SWIFLa õ 259j|��L��ÀN�1�L�:[` /<1AX.QC12SdLF�, ) aRKBT-FU.675CL<1AB28KBT-0¨_-FNO
KBF�4IKB9]KBT�.VK`KBT/F3?:AB<LC1AD.60�E 9jFIH:F�4IJ-KB25<L,@259>25,�.�?/T/.19;F"bcT/FI,�KBT/F
7525,/Fh259�.1pR<Vd#F ) .6,�_]KBT/Fh.675CL<1AB28KBT-0�_-FIKBF�4NKB9ZKBT�.6K%KBT-F�?:AB<LC1AD.60�E 9
FIH:F�4�J:KB25<L,~259 25,�.U?-T�.19;FXK;AD.6,/9;28KB25<L,~bcT-F�,�KBT-FX7525,/F`259�pRFI7S<b ) [
+�F�4�.1J/9;F KBT/F 752S,-F�9;FICL03F�,YK�KBT�.6Kh_:AB<1?/9�pRFI7S<b ) ABF�?-ABF�9;FI,gKB9�KBT/F
F�,/_]<6=R.c?/T/.19;F�.6,�_XKBT/F�7S25,-F�9;F�C103F�,YK	KBT�.VKZAB259;F�9�.1pR<Vd#F ) ABF�?-ABFNO
9;F�,YKB9�KBT-F�9PKD.VA;KZ<6=�.c?/T/.19;FLaVKBT/F�75F�,/C6KBT]<1=/.c?-T�.69;F�259	KBT-F�,gJ/0jpRFIA
<1=�4�<1,/9;F�4IJ-KB25d#F>?R<L25,YKB9^.6pR<6dLF ) ?/75J/9 <L,-FU.6,�_~KBT/F]75F�,-C1KBT&<1=�.
?/T/.19;F>K;AD.1,/9;28KB25<L,n259^KBT/F>,gJ/0jpRFIA^<6=�4I<L,/9;FI4�J-KB25d#Fj?R<L25,YKB9XpRF�75<b
) 032S,gJ-9h<L,-FL[
 Z25CLJ:ABF>�>25757SJ-9PK;AD.6KBF�9cKBT�.VKhKBT/F^?/T�.69;FX9PK;ABJ/4NKBJ-ABFXd1.6AB25F�9c9;25CL,-25=iO

254.1,YKB78+@bc28KBToKBT/FGdL.675J/FQ<1= ) [@ /<1AUFIH-.103?-7SF1a�bcT-F�, )ÏR �:Ù �
KBT/FNABF`.6ABF^KBT:ABF�FX?-T�.19;FI9�a-bcT-F�, )	R �:Ù �jKBT/FNABF`.6ABF^=t<LJ:A�?-T�.69;F�9�a
.1,/_�bcT-F�, )SR �:Ù �GKBT/FIABF3.VABF"9;F�d#FI,v?-T�.19;FI9�[U°mT-F�, )SR �:Ù �
KBT/FG75F�,-C1KBT/9><1=cKBT-FGKBT:ABF�FG?/T/.19;F�9]=tAB<10®75FI=iKUKB<�AB25CLTYKU.6ABFGK�bh<:a
F�75F�d#FI,�aL.1,�_]K�b�F�75d#FLaY.6,�_]KBT/FIABF�.6ABFhK�b�<X?/T/.19;F�K;AD.6,/9;28KB25<L,-9�a#F.64NT
bc28KBTn.G75F�,-C1KBT&<6=�W�FNAB<-[ �^<bhFId#FIAaRbcT/FI, )¸R �:Ù �:aRKBT-F>75F�,-C1KBT-9
<1=�KBT/Fj9;F�d#F�,n?/T/.19;F�9].VABF3.1757%K�b�<-a�FIH:4�F�?-K^=w<1A`KBT-FU,-FIHgK^KB<~7S.69PK
?/T/.19;FLaLbcT/254NT3T/.19�.X75F�,/C6KBT3<1=)KBT-ABF�F1[�\�=RKBT/Fc9;F�d#FI,"?/T/.19;F�K;AD.1,:O
9;28KB25<L,/9�a/<L,-75+GK�bh<UT/.d#F`.j75F�,-C1KBT�C1ABF.VKBFIAcKBT�.1,�W�FIAB<:¯�<1,/FXT/.19c.
75F�,/C6KBT�<1=Z,/25,/F].6,�_QKBT-FX<1KBT-FIA�.U75F�,/C6KBT�<1=Z<L,/F1[
+�+�4�<L,-9PK;ABJ/4IKB25<L,�aX.@9;2503257S.6AB28K�+MC1AD.1?-Tm257S75J-9PK;AD.6KBF�9~KBT/.6KQKBT/F

KBT-ABFI9;T/<L7S_~?/.6AD.603FIKBFIAc259�bhF�757	pRFIT�.d#F_)[

5.3 Model Z25CLJ:ABF�� 259ZKBT-F�9B.103F�9;25032S7S.VAB25K�+]C1AD.6?/TU?:ABF�9;F�,YKBF_`25,U Z25C1J-ABFc�
bc28KBT~.6,~.1_/_:25KB25<1,�.17�_/.69;T/F_37525,/F^=t<1A�KBT-F�9;2503257S.6AB28K�+Qd1.175J/F�9�KBT�.6K
.6ABF34I<L03?/J:KBF_n=iAB<L0¨KBT-F � ù"%O  z û;ù"|�03<g_:F�7�[�yhT/259]C1AD.1?-T@25757SJ-9PO

�
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K;AD.VKBF�9�KBT/.6KcKBT/F`?-T�.69;F>9PK;ABJ-4IKBJ-ABF`d1.6AB25F�9 bc28KBT~KBT/F]d1.175J/F`<6= � [
r 78KBT/<LJ-CLT&KBT/FNABF>259�9;2S03257S.6AB28K�+&pRFIK�b�F�F�,&KBT/F`K�bh<G752S,-F�9�a)KBT/FIABF]259
.6759;<©9;<103F�dL.VAB2i.VKB25<L,�[ÀÇ�254IKB<6AB2i.67575+Ya�<1=`KBT-F�K�b�F�,YK�+©=w<LJ:A~?/.128AB9
<6=c?R<L25,YKB9�a%9;28H�?/.128AB9j_-25d#FIABC1FL[� -<1A>FIH-.103?-7SF1aZ?R<L25,YKj�1�1�&2S9`KBT-F
T-25CLT/FI9PK"?R<L25,YKj<1=c28KB9jK�bh<&,/FI2SC1TgpR<1AB9j=t<1AjKBT/F � ù�%O  z ûPù"|n03<g_:F�7bcT-257SF�KBT/F 4�<1A;ABF�9;?R<1,�_:2S,-CU?R<12S,YK�259�KBT-F�75<bhFI9PKc<1=Z28KB9�K�bh<>,/F�25C1T-O
pR<6AB9>=t<1A>KBT/F�#C� � ù"%O  z û;ù"|�03<g_-F�7�[u×^J�.6,YKB25=i+:2S,-C~KBT/FU?-AB<L?RFNA;K�+<6=�b�F�757RpRF�T�.d#F�_�aLKBT-Fc4�<1A;ABF�7S.VKB2S<1,~<6=�KBT-F�K�bh<>9;F�YJ/FI,/4�F�9�<1=�9;250"O
257S.6AB28K�+�dL.67SJ-F�9X259X�gÙ �:a�bcT/254NT�4�<6A;ABF�9;?R<L,/_-9`.6?/?:AB<VH:250G.6KBFI75+~bc25KBT
<1J-A 25,YKBJ/28KB25d#FX25,YKBFIAB?-ABFIKD.VKB25<L,�[
 Z25C1J-ABF~�~?-ABF�9;F�,YKB9]KBT/F39;2503257S.6AB28K�+�C1AD.1?-T@KBT�.VKU259>4�<L03?-J-KBF_

=iAB<L0´.Q4�<L,/_-28KB25<L,�.67�p:AD.1,-4NT�K;AD.14�F"=t<1Aj{:ÇVQ ¦ JPdg0G§L�x| l pRF�,-4NT:O
0G.VABu�bcT/FI,©ABJ-,©bc28KBT©2S,-?/J:K"9;25W�F�|��:[�yhT/F�9;2S03257S.6AB28K�+�d1.175J-F�9
=t<1A`pR<6KBT�KBT/F±#�� � ù�%O  z ûPù"|n��9;<1752i_&7525,/FV} .1,/_ � ù"%O  z û;ù"|���_/.69;T/F_7525,/F}�03<g_-F�759c.6ABF^C1AD.1?-T/F_GbcT/F�, õ°R |��L�cÀI�1�L�g[�yhT-FIABF`.VABF^K�b�<
25,YKBFIABF�9PKB25,-CQ?-T/F�,-<L03F�,/.jKB<3?R<L25,YK�<LJ-K[hª�,~KBT-F]l-AB9PK^T/.178=�<1=�KBT-F
C6AD.1?-T�a:pR<1KBTQ03<g_-F�759hT/.d#F�KBT-F^9B.103F�?RFIA;=wFI4IKc9;25032S7S.VAB25K�+GdL.675J/F�9�[
yhT-F�?RFIA;=wF�4NK~9;2503257S.6AB28K�+�dL.675J/F&03F.6,/93KBT�.VKQKBT-F&?-AB<1C1AD.10µT/.19
dLFIA;+�4�<1,/9;259PKBF�,YKG.1,/_�9;2S03257S.6A"pRF�T�.dg25<1A3<Vd#FIAjKB2503FL[©\^,/FQ0G.�+
4I<L,/4I7SJ/_-F~bc28KBTm.n?RFIA;=wFI4IKQ9;2S03257S.6AB28K�+Ya�KBT/F~03<g_-F�7c2593J/,-2S03?R<6A;O
KD.6,YK[^yhT-Fj9;FI4�<L,/_�T/.178=�<1=�KBT/F]C1AD.6?/T�aRKBT/F]752S,-F�9^=t<1A^KBT-F>_-28f)FIA;O
FI,gK�03<g_-FI7S9�_:2SdLFIABCLFLa#2S7575J/9PK;AD.VKB25,/C]KBT�.6K�bcT-F�,"KBT/F�?:AB<LC1AD.60�_:<YF�9
,-<1K�T�.d#FX4I<L,/9;259PKBF�,YK^.1,/_~9;25032S7S.VA^pRF�T/.d:25<6Aa/KBT/F`03<g_:F�7)KBT�.6K 259

J/9;F�_�0G.�+QT�.d#F`.U9;25C1,/28l�4.6,YK^.Vf)F�4IK <L,�bcT�.6K ?-T�.19;FI9�.VABF`2S_-F�,:O
KB28l�F_)[�yhT/F 4�<6A;ABF�7S.6KB25<L,Q<1=�KBT/F�K�b�<]7S25,-F�9�259��gÙ �1�:|1a:bcT-254NTG9PKD.6KBFI9
KBT�.VK�KBT/FX03<g_:F�759�T�.d#F`.>?R<Y<1A 4�<6A;ABF�7S.6KB25<L,�=t<1AcKBT/259c25,/?/J:K[�yhT/F
9;F�4�<1,�_~T/.178=%<6=%KBT/FX?:AB<1l�75F`T/.19 .U4�<6A;ABF�7S.6KB25<L,��gÙ �6�#�g[
5.4 Chunk Size Z25CLJ:ABF�9��@?:ABF�9;F�,YKB9QK�bh<o9;2503257i.VAB28K�+MC6AD.1?-T/9�KBT/.6K~.6ABFn4�<L0"O
?/J:KBF_3=tAB<L0«.U4�<L,/_-28KB25<L,/.17)p-AD.6,/4DT�K;AD.14IF^=w<6AX{:ÇVQ ¦ JPdg0G§1�¯Î#ù6þVþ
pRF�,-4NT-0G.6ABuXbcT/FI,jABJ/,>bc28KBT"25,/?/J:K%9;25W�FX|�g[�yhT/F�?-T�.19;F�9;T/28=tK�_-FNO
KBF�4IKB25<1,v.675CL<1AB28KBT-0�E 9^?�.6AD.603FIKBFIAB9^.6ABF>03<g_-F�7�a � aR259 � ù�%O  z ûPù"|�a.1,/_34NTgJ/,-uU9;25W�FX259hd1.6AB25F_)¯ õ 259^|���ÀD�L�1�Q�wKBT-F�C6AD.1?-T�<1,QKBT-F�75FI=iKN}
<1A õ 259`|�L�cÀN�L�L���wKBT-FXC1AD.6?/T�<1,~KBT/F�AB2SC1TYKN}N[�yhT-F`C1AD.6?/T�<1,~KBT/F
75FI=tKhT�.19�KBF�,3?R<L25,YKB9�=t<1A�FId#FIA;+"?R<125,gK�=w<6A�KBT/F C1AD.6?/TG<L,"KBT-F�75FI=iK[ Ø
°mT-F�, õ�R |��ÀD�1�L�-a1KBT/F�?R<12S,YKB9�25,UKBT/F�C1AD.1?-T"<L,jKBT/F�75FI=tK�.6ABF�p-28O
03<g_/.67�¯Z.c4�75J/9PKBFIA%.1pR<Vd#F�KBT-F�9;2503257S.6AB28K�+]d1.175J-F�<6=R�:Ù �ga#.6,�_>. 4�75J-9PO
KBFIA	<1=-?R<L25,YKB9ZpRFIK�b�F�F�,`KBT/F�9;2503257S.6AB28K�+]d1.175J/FI9Z�:Ù � .1,/_>�gÙ �-[Z°mT-F�,
4DT:J-,/u]9;25W�F 2S9�25,/4IABF�.19;F_UKB< õ�R |�L�cÀD�L�1�-a#=wFNbM?R<L25,YKB9�.6ABF pRF�75<b
9;2503257i.VAB28K�+�d1.175J-Fj�gÙ �:[ r 9 9;F�F�,�25,�KBT/F]FIH-.103?-75F`2S,n{gF�4IKB25<L,&�:[ �:a
.�7S.6ABCLFNA�4DT:J-,/u©9;25W�Fv0G.�+�T/2S_-F�?-T�.19;F&K;AD.6,/9;28KB25<L,/9�[¸+�FI4.1J-9;F
KBT/F^,:J-0UpRFIA�<1=�?R<12S,YKB9�25,�KBT-F^K�b�<"C1AD.6?/T-9�_:28f)FIAcpY+Q.j=�.64IKB<1A�<1=
KBF�,�aLbhFc4�<103?/J:KBF_]KBT-F�4�<1A;ABFI7i.VKB25<L,G25,UK�b�<Xb�.�+:9�¯	bhFc4�<103?/J:KBF_
KBT/F>.d#FIAD.6CLF]<1=�F�dLFIA;+v|��3?R<L25,YKB9 bcT-F�, õÑR |��ÀD�1�L�G.1,/_~4�<6A;ABFIO
7S.6KBF_�KBT-FG.d#FIAD.1C1F3bc25KBT@KBT-F3?R<L25,YKB9`bcT/F�, õÙR |�1��ÀN�L�1�:a�.6,�_
bhF ABF�?/75254.VKBF_QFId#FIA;+3?R<12S,YKhbcT-F�, õ°R |��L�cÀI�1�L�],/25,/F KB2503F�9h.6,�_
4�<6A;ABF�7S.6KBF_3KBT/FcABF�?/75254.VKB2S<1,�bc28KBT3KBT/F ?R<L25,YKB9�bcT/FI, õ°R |�cÀD�L�1�:[
 /<6AUpR<6KBT�4.19;F�9�a�KBT-FQ4I<1A;ABF�7S.6KB25<1,obh.19jd#FIA;+@4I7S<19;FQKB<��gÙ �:a��:Ù �L�
.1,/_~�gÙ �1�#�Ya�ABF�9;?RF�4IKB25d#FI75+Y[
yhT/259]C1AD.6?/Tv2S7575J/9PK;AD.VKBF�9]KBT�.6K`KBT-F"?/T/.19;F39PK;ABJ-4IKBJ-ABFUbc25757�dL.VA;+

9;25CL,-25l/4.1,YKB78+`bc28KBT>KBT-F�d1.175J/F�<1= õ [	°m28KBTj. 7S.VABCLF õ KBT-FIABF�2S9%T-25CLT
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