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@�ACBEDGF�H;IKJ�LMA&NPO;F ∗QR&S;JUT�V&W4X;JZY[H\W^]?N_FMVa`�I�b�c�d

1. Introduction

@�AaJeJMfgfhJ�LZ]iHUBEf�FMj^]iJZY-VCFZ]?W4XaJeFZk&k&Y[B)F�LZACJ�H(]iBlJ�`<R;L�Fi]mWnBEVCFMj/f-W4V;FMVaL<JeBEVok&R&O&j7WgLeHpLpACB/B#j
q R;FMj4W^]gNrA;FpXCJeFZ]3]mYpF�L�]iJ<`lH?R&OaHn]iFZVs]?WnFMj;FZ]m]iJZVP]mWnB#VtfmYpBPDuY[J�HZJ�FZY[LMAaJiY[H6FMVa`�k;B#jvWgLMNlDGFZS;JZY[HZw
xyR;LMA_B#f�]mA&WgH6FZVaFMj7NaH+WgHhz#AaB){JZX;JiY[zEfiB)LZR;HZJ�H
VaFZY-YpB/{|j4N}B#V�]mAaJeJMfgfhJ�LZ]iHUBEf(fgW4V;FMVaLMWgFMj
Y[J�HZBER&YpL�J�H�BEV_HZLZAaB)B#j q R;FMj3W^]?NoW4Vo]mA;JeFZO;HZJpVCL�JeB#f>OaJMACFpX&WmBEY[FMj;F�`h~gR
Hn]mDGJpVP]iH�]-B�kCBEj4WgLMNLZACFpVC�/J<Hhw#�-V_L�B#Vs]mY[F<Hm]�z!]mA&WgH(k;FZk;JZY�Ji�aFMD�W4V;J�H(]mACJUY[JMjnFZ]?WgBEVCH?A&W4k�OCJZ]i{J<JZV_HpLMAaB)BEj
f-W4V;FMVaLMW4V;��D_Ji]mAaB)`&H6FZVC`tHpLMACB/B#j q R;FMjvW�]gNoW4VGF|fmY[FMD}J<{oBEY\S]mACFZ]�JZ�sk)j4W\LMW^]?j4Nlj3W4V&S;H(k&R)O&jvWgLf-W4V;FMVaL�J|WgHhHnR
J�HZzEACBER;HgWvVC��DGFZY-S;Ji]iH6FZVa`lHZLpACB/B#j q R;FMj4W^]gN;w#�-V�]mAaJUfmY[FMDGJ�{�BEY\S}JMDok)jnBPNCJ�`AaJiY[J�z#]mAaJ q R;FMj4W^]gN�BPf�FeHZLZAaB)BEj)XaFiYiWgJ�HU{�W^]?AtW�]iH(fgW4V;FMV;LMWgFpj&YpJ�HZBER&YpL�J�H6FZVC`�]mAaJ q R;FMj4W^]gN�BPfH?]mR;`&JiVs]iH6�-FiVa`�]mAaJMW^Y�fhFMDlW3j3WgJEHh��]mACFZ]�FZ]7]iJZVa`�]mAaJeHhLiAaB)BEjnw)�2]mR;`&JZVs]�FZVa`�fiFpD�W4j3N q R;FMj3W�]gNoW4V]mR&Y-V_`&Jik;JZVa`lB#VoOaB<]mAr]mAaJeFZO&W4j3W�]gN_{�W^]mA_{�A&WgLMA_HhLMACB/B#j
LiA&W3jg`<Y[JMV_FZY-Y�W4XaJeFi]UHZLZAaB)B#j;F�H6{�Jpj4j
F�H(]mACJeJ�L�B#VaB#DlW\LeHn]iFZ]mR;H�BEf�]mACJpW�Y�k;FZY[JZVP]iH6{�ACBrD_FMNoOaJ�FZO&jgJU]+B�L�B#Vs]7Y-W4OsR&]iJ|W4V_B<]mAaJZY
{�FpNCH(]+B�jnB)L�FMj;HhLMAaB)B#jnHhw#�KB#R;HhJiAaBPjn`&H
XCBE]iJ�fiBEY�k&R&O&j4WgLHZLMAaB)BEj;Hnk;JpVC`EW4V;�lFZVC`ek;FMN�]iFZ�;J�H
]+BlHnR&k&k;B<Yg]�HhLiAaB&B#j\HZz/FiVa`�]mAaJMNoDGFMNoY[J<H?k;B#Va`�]+B�LZAaFZVC�/J<H�W4V_HZLMAaB)BEj)fgW4V;FMVaLMW4V;��k;BPj4WgLpNrO&N
D_BPX&W4V;�lB#Y>k&jnFELMW4V;�e]�AaJMW^Y�LZA&W7j\`<YpJpVlW4Vok&Y�W4X;FZ]iJeHhLiAaB)BEjnHpw#@�AsR;Hhz#AaB#R;HhJiAaB#jn`�Y[J�H?k;B#V;HhJ<H(]iB
policy

LMAaFMVC�&J�H
VaB#]
B#V&j4N_L�B#XaJZY�FUOPY[B)F�`�Y[FZVa�&JeB#f�BEkP]3WnB�VaH
OsR&]�FZjgHhB�W4Vs]iJZY[F<LZ]�{�W^]mAr]mAaJ
LZACBPWnL�JEH6B#f�B<]mAaJZY�ACBER;HZJZAaB�jn`/H

–
OCJ�L�FZR>HhJeHZLMAaB)BEj q R;FMj4W3]mN�`&JZk;JMVa`&H6B#V_{|AaB�JpjmHpJeFZ]3]iJZVC`&HjnB)L�FMj
HZLMAaB)BEjgHhz#OaJ<L�FZR>HhJ|jnB)L�FMj/ACBER;H\W4Va��k&Y�WgL�J�H6FMVC`ek&Y�W4XaFi]iJeHhLZACB/B#j/DGFZY\S;JZ]iH(Y[JZf?jgJ�LZ]

B#XaJZY[FMj4j;LMA;FMVa�&J�H
W4V_`&JMDGFMVa`&z)FpVC`�OaJ�LEFZR;HZJ�jnB)L�FMj)XaB#]mWvVC�lBEVok&R&O&j7WgLeHhLMAaB)BEj;Hnk;JMVa`#WvV;��WgH
FMfgfhJ�LZ]iJ<`eO&N�FMj3j&]mACJ�HZJeLMAaFMVa�&JEHZw
T�H\WvVC��]mA&W\H
fmY[FMDGJ�{�BEY\S;zE�(fiB/LiR;H6BEV�]mAsYpJ�Je{�Wn`&JMj3N

-
JM�aFMD�W4V;J�`�k;B#j4W\LMN_LMACFpVC�&JEH

–
H?A&W3fm]iH

fmY[BPD�jnB)L�FMj&]iB�H�]iF+]iJUfgW4V;FMVaLMW4V;�&z)LZAaFMVa�&JEH
W4V_H?]iFi]iJeFZWn`�fhB#Y-DoR)j\F<J�z/FiVa`lH?]iFZ]iJ
-
fmR&Va`)J�`

vouc
ACJZY[Hhw#@�AaJ|D}FMW4Vlf-W4V;`#WvV;��WnH(]mACFZ]C]mAaJ|W4Va`#W^Y�J�LZ]��-�&J+VaJZYpFpj>J q R)W4j3W4O&Y�WvR)D_��JMf?fMJELZ]iH6B#fk;B#jvWgLMN_LMAaFMVC�&J�H6B#V_HhLMACB/B#j q R;FMjvW�]gN –

fiBEY�Ji�aFMDok)j\J<zE]mACB/HZJ�]mAaFi]UF+Y-WgHhJ|fmY[BPDuACBER;HZJMAaBPjn`&H
D_BPX&W4V;�lFZVC`�AaJMVCL�JU]mAaJ q R;FMj7W^]gN�BPf�VaJMWg�#A&OaB#Y-AaB)B/`&HUFZVa`lH?]mR;`&JiVs]iH6LZACFZVa�#W4V;�&z/B#Y�]mAaB)HhJ]mAaFi]�FZY-WgHhJ|fmY[BPDuk;FiY[JZVs]�H6LZAaB)B)H?W4Va��]iBlH?A&W4fm]�]mAaJMW^Y�Hn]mR;`&JZVs]iH(fmYpBPDuk&R/O&j4WgLU]iB�k&Y-W4XaFZ]iJ
HhLMACB/B#j;BEY(X&WnL�J|XaJZYpHhF

–
]iJZVC`&zEW4VlDGFpV&N�L�F�HhJEHZzE]-Bt`PBEDlW7VaFZ]iJU]mACJe`<W^Y[J�LZ]��7k;FiYg]mWnFMj

J q R)W4j3W4OsY�W4R/DG��JMf?fMJ�Li]UB#V�]mAaJeFMD_B#R&Vs]�B#f>f?W4V;FMVaLMWgFpj)Y[J�HZBER&YpL�J�H6`&JZXCBE]iJ<`�]+BlHhLiAaB)BEjnHZwE�\VDGFMV&N_{FMNCHhz#]mA&W\HUH?AaB#R)jn`�VCBE]�OaJeH?R&Y\k&YiWmH\WvV;�&w#��R&O&j4W\L�HpLZACB/B#j/W4V;Hn]gW^]mRP]mWnB#V;H6H\AaFZk;JU]mACJe{FMN
DGFMV&NtACBER;HZJZAaB�jn`/HU`&J�LMWn`&Je{�ACJZY[JU]+B�j4WvX;JeFMVC`t{|AaJiY[JU]iBlHhJZVC`e]mACJMW^Y�LMA&W3jg`<Y[JMVo]+BlHZLZAaB)BEjmz
FZVC`tLMACFpVC�&JEH�W4Vo]mACJ�HhJ|W4V;H?]?W^]mR&]mWnB#VaHUFpj�]iJZY�]mAaJUfmR)Va`&FMDGJMVs]iFMj&]mY[F�`&J

-
B#fgfhH
fiF�L�J�`�O&NofMFMD�W3j3WgJ�H

F�H(]mACJMNoDGFZS;JU]mAaJ�HZJeLMAaBPWmL�JEHhw
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@�A&W\H;k&YiW4VCLpW4k;FMjCf?W4V;`EW4V;��A;F�H6HZJMXaJZY[FMj)S;JMNoW3Dlk)j3WgL�FZ]?WnB#VaH
fiBEY(]mAaJeFZVCFMj3NaH\WgH6B�fUJ<`<R;L�FZ]?WnBEVCFMj
f-W4V;FMVaL�J|WgHhHnR
J�HZwE��W^Y�Hn]izERPY-OaFMVoACBER;H\W4VC��DGFZY-S;JZ]iHUFZVa`�Y[J�H\Wm`/JMVs]mWmFpj�D_BPO&W3j4W^]?Nok)jgFpN�FpV
W3Dlk;B#Yg]iFiVs]�YMB#jnJ|W4V_`&JZ]iJZY\DtW4V)W4V;�e]mACJ�W4Dlk;F�LZ]�B#f>D_FMV&N_HpLiAaB)BEj)fgW4V;FMVaLEJUk;B#j4W\LMWgJEHhw)��W4XaJMV
]mAaJeHn]mYMB#Va��j4W4V&SlO;JZ]i{�J�JZVoACBER;H\W4V;��D�FZY-S;JZ]iH6FiVa`lF�L�L�JEHpH(]-B�k&R&O&jvWgLeHZLpACB/B#jgHhz)FZV_FMVaFMj7NaH\WgH
B#f;k;B#j4WgLpN�H\AaB#R/jn`�W4VaLMj4R;`/JeFiV_JM�sk)j3WgLMW^]�Y[J�L�B)�<V&W^]?WnBEV�BEf�LZACFpVC�/J<H�W4Vo]mACJ�HpJ|D_FZY-S;JZ]iH
OsYpBER;�<AP]UFiOaB#Rs]�O&NACB#R;HhJMAaBPjm`�D_B#O&W3j7W^]gN/w)��J�L�B#Va`&z#]mAaJ�Ji�&W\Hn]iJMVaL�JeB#f�k&YiW4XCFZ]iJeHhLMAaB)B#jnHhz
FZVC`e]mACJeJZ�s]iJMVP]C]+Bl{|A&WnLMAok;FZY[JMVP]iH6FZY[Je{|W4j3j3W4V;�lFMVa`lFZO&j-JU]+BlH?A&W4fm]�]mAaJMW^Y�Hn]mR;`&JZVs]iH
fmY[B#Du]mAaJ
k&R&O&j3WgLU]-Be]mACJUk&Y-W4XaFZ]iJ�HhJ�LZ]-BEYpz<WvDlk;B)HhJ�HUL�BEVCH?]mY[FMW4Vs]iHUBEV�]mAaJ|W4Dtk;F<LZ]iH6B#f;k&R&O&j7WgLeHhLMAaB)BEj
k;B#jvWgLMWgJ�Hhw#�-Vo]mACJUk&Y[J�HZJMVaL�JeB#f�FpV�F�LZ]?WvXCJUk&Y�WvXCFZ]iJeHhLiAaB)BEj)DGFZY-S;JZ]C]mACFZ]CDlWg�EAP]�Y[J�H?k;B#Va`�]+B
LZACFpVC�/J<H�W4Vok&R)O&j3WgLeHZLMAaB)BEj&k;B#j4W\LMWgJEHhz)FUfiB/LiR;H6BEV�BEV&j4Nok&R&O&j7W\LeHZLMAaB)BEjnH
WgH
fmR&Y-]mAaJiYiD�BEY[J
W4V;L�BPDok)jgJZ]iJeF�H
W^]�Wn�#VaB#Y[J�H;]mAaJUW4Dlk;F�LZ]�BEf�k&R&O&j7W\LeHZLMAaB)B<j&k;BPj4W\LMWgJEH6B#V_FeH\Wn�#V&Wvf\W\LEFMVs]
VsR)DlO;JZY�B#fULMA&W4jg`<Y[JMVaw#@�A&W^Y[`&z#]mAaJeJZ�&WgH?]iJiV;L�JeBEf(j4WvS;JMj7NtO;JiAaFMX&WnB#Y[FMj&Y[JEH?k;B#VaHhJEH(]-B�kCBEj4WgLMW\J<H
FZVC`e]mACJ�j4W4V&SGBEf�HZLpACB)BEjgH(]-B�VaJMWn�#A&OaB#Y-ACB&B/`&H(k&jmF�LEJeHhJMX;JZY[JUj4W3D�W^]iH6B#Vo]mAaJeJi�s]iJZVP];]-B
{|A&W\LMA_J q R;Fpj7Wg�pW4V;�lHhLMACB/B#j)fgW4V;FMVaLMWgFMj/Y[J<HhB#R&Y[L�J�H6{�Wvj7j&Y[JEH?R)j^]>W4V_J q R;Fpj4Wg�MW4V;�tHZLMAaB)BEjB#Rs]iL!BED_JEHZwE@�A&WnH
W3Dlk)j3WgJ�H(]mACFZ]C]mACJeL�BER&Y?]

-
`<Y-W4XaJMVlfiB/LZR;HUBEV_Hnk;JZVa`#W4V;��W4V;J q R;FMj3W�]gWgJ�H
DGFMNAaFMXCJeJp�CL�JEHhH\W4X;JMj3NlVaFiY-Y[B){J<`ekCBEj4WgLMN_`#W\HZLZR;HpH\WnBPVCH(]iBoB<V&j7NKB#V;Je`EW4DGJMVaH\WnB�V_BEf�F|DlR/j^]?W

-
dimension

FMj)k&Y[BEO&jgJMD_w#��W4V;Fpj7j3NCzE]mACJUY[J�H?R)j^]iH
W4Vo]mA&WnH(k;FMk;JZY�HnR;�&�&J�H?]�]mAaFZ]
–
]+B�]mACJeJZ�s]iJZVP]

]mAaFi]/]mACJpN�F�LELZR&Y[Fi]iJZj4NlfiBEY[J<L�F�H?]�]mAaJe�&JZV;JZYpFpj;J q R/W7j3W4OsY�W4R/D:JMfgfhJ�LZ]iHUBEf�HhLMACB/B#j/f?W4V;FMVaL�J
k;B#jvWgLMWgJ�Hhz�D}FMV&NoACBER;HZJMAaBPjm`&H6{�W4j3jCOCJ�D�BEY[JeFMf?fiJELZ]iJ�`�OsN_LMACFpVC�&JEH�W4Vo]mACJMW^Y�{J<Fpj�]gA
�7]mAPYMB#R;�<A_LZACFpVC�&JEH�W4VlACBER;H\W4Va��X;FMj^R>J�Hh�afmY[B#D�LMAaFMVa�#W4V
�lHhLiAaB)BEj)fgW4V;FMVaLEJUk;B#j4W\LMWgJEH(]mAaFiV
]mAsYpBER;�<A_LiAaFZVC�/J�H
W4V_J<`<R;L�FZ]?WnBEVCFMj
B#k&k;B<Yg]mR&V&W�]gWnJEH
fiB#Y>]mAaJMW^Y�LiA&W3jg`<Y[JMVaw#@�A&WgH6F<`&`&H6FMV
W3Dlk;B#Yg]iFiVs]�`<W4D}JMVCH\WnBPVo]iB�]mAaJUk;B#jvW�]gWnLEFMj;J�L�B#VaB�DtN�FpVCFMj3NaH\WgH6B�f;k&YpBEkCB/HZFpjmH6H?R;LMA_F�HUHhLMAaB)BEj
XaB#R;LZACJZY[H6{�A&WgLMA_{�BER)jn`lF�`<XCJZY�HhJMj3NrW3Dlk;F�LZ]�]mAaJe{�J�FMj^]mA_B#f�]mAaB)HhJe{|AaB�FZY[JUj4W4S;Jpj7N]iB�OaJ
`#WnH?k&Y[B#k;B#Yg]mWnB#VaFi]iJpj4NoW4V)f?jvR>JMVs]mWgFMj/W4Vo]mACJUk;BPj4W^]?W\L<Fpj&k&YpB/L�J<HhHhw#�-VlD_FMV&N_L�F<HpJ�Hhz#]mAaJUk;B#j4W^]gWmL�H
OaJMA&W4V;`lHhLMAaB)B#j&k;BEj4WgL!NrD}FiS/W4V;��DGFMN�]mAsR;H
AaFMXaJ|jgJ�HpH(]-Bt`PB�{|W^]mA_HZLpACB/B#jnH6FMVC`�D_B#Y[Je{�W^]mA
k&Y[B#k;J�Y?]mNoXCFpj4R;JEHhw
@�AaJeF�`<X;FMVs]iF<�&J�H6B#f;]�AaJUfmY[FMDGJ�{�BEY-SGJZDrk/jnB�NaJ�`�WvVr]mA&W\H�FZVaFMj7NaH\WgH
WvV;LMj4R;`&JU]mAaJeFiO&W3j3W�]gNo]-B
JZ�CFpD�W4V;JeJpf?fhJ�Li]iH6BEf�FMj^]iJiY-VaFZ]mW4X;JUk;B#j4W\LMWgJEH6{�W^]mA&W4VGFeH\W4V;�EjmJ�zPW4Vs]iJZY\VaFMj3j7NKL�B#V;H\WgH?]iJZVP]�D_B/`&JMj
FZVC`e]iB�WnHZBPjnFZ]iJU]mACJUY[JZjgFZ]mW4X;J|W4Dtk;B#Y?]iFZVaL�JeB#f�J�F�LMA_LMAaFMV&VCJpj)]mAsYpBER;�<A_{|A&WgLMA_JMfgfhJ�LZ]iH
B)L�LZR&Y[w<��W�]mAoS;JMN_H?]mY-R�L�]mR&Y[Fij&k;FZY[FMDGJZ]iJZY[H�BEf�]mACJ�D_B)`&JMj/DGFZ]iLiAaJ�`�]+B�Y[J<Fpj;{�B#Y-jn`l`&FZ]iFUW4V
B#Y[`&J�Y(]+BlH?R;L<L�J�HhH\f?R)j3j3N�Y[Jik/j7W\L<FZ]iJ�W4Dlk;B#Yg]iFZVP]�fiJ�FZ]mR&Y[J�H�B<f�Y[J�FMj>{B#Y-jn`lL�BPDlDlR)V&W^]gWmJ�HUFpVC`
HhLMACB/B#jnHhz#]mAaJUYpJ�H?R)j^]?W^Va�lL�B�Dok&R&]iFZ]mWnB#VaFMj)D_B/`)JMj/WgH(R;HZJ�`�]-BlL�BEVC`<R;LZ]CkCBEj4WgLMN_JM�sk;JZY�W4DGJpVP]iH
]mAaFi]�JZ�sk)j4WgL!W^]?j4No]mY[F�L�J�B#Rs]�VaB<]>BEV&j4No]mACJ�W4D�D}J<`EWgFZ]iJUW4D�k;F<LZ]�B#f>jnFZYp�&JUk;BEj4WgLMN_LMAaFMVa�&JEH(OPR&]
FMjgHhB�]mAaJUjnB#Va��Y-R)VlW4Dlk;F�LZ]�BEf�LZACFMVa�&JEH
WvVr]mAaJeJ�L�B#VaB�DtWgLeJZV&X&W�Y[BEV&DGJMVs](W4V_{�A&WgLMA
AaB#R;HhJMACBPjn`&H
DGFZS;JeLZACBPWnLEJ�H6FMOaB#R&]�HZLZAaB)BEj4W4V;�&w#��A&W3jgJU]3A&WgH
DGFZS;JEH(k;B)HhH\W4O&jgJeFpV�JZ�sk)j3WgLMW^]
L�B#Dok;FZY�WgHhB#V_B#f;k;FiY-]mWgFMj;J q R/W7j3W4O&Y�W^R)D�FMVa`l�&JMVaJiY[FMj;J q R/W7j3W4OsY�W4R)D�JMf?fMJELZ]iH6{|W^]mA&W4VGFeH\W4V;�EjgJ
fmY[FMDGJE{B#Y-S;z!]mACJeF�HhHnR)Dtk&]?WnB#VaH
DGF�`&JeFZY[J|W4V_HhB�D_JeL�F�HpJ�H;]iJZVsR;B#R;H6JZVCBER;�<Ao]-B
Y[J�L<BEDlDGJMVa`lL�FZR&]?WnB#VlWvVlW4Vs]iJiY-k&Y[JZ]mW4Va��Y[J<H?R)j^]iH6F�H6FMOCHhBPj4R&]iJUksYpJ�`<WnLZ]?WnB#V;Hhw
@�AaJeFZV;FMj4NaH+WgH�OCJ��#WvV;H
OCJMjnB/{�O&N_B#R&]mjvW4V)W4Va��]mAaJ|DGFpW4VlfhJ�Fi]mR&Y[J�H�BEf�]mAaJUD�B/`&JMj4W4V;�
fmY[FMDGJE{B#Y-S;w<@�AaJUVaJM�P]�HhJ�LZ]mWmBEV_Ji�;FpDlW4V;JEH(]mAaJeJMf?fMJ<LZ]iH6B#f;]mACJU]mAsY[J<J�]mNEk;JEH6BEf�k;B#j4W\LMWgJEH
DGJMVs]?WnBEVCJ�`lFMOaB#XaJeFMVa`l`&J�L<BEDok;B)HhJ<H(]mAaJUY[J<H?R)j^]iH
WvVP]iBl`EW^YpJ�LZ]�FZVa`�W4Va`#W^Y�J�LZ]�JZf?fMJ�Li]iHhw#�
]mAaJiV_`EWgHZLZR
HZH6FeHhJiYiWgJ�HUBEf�L�FMXCJ�FZ]iH(]-B�W4Vs]iJZY\k&Y[J�]mW4VC�e]mACJUD_B)`&JpjmwP��f?W4V;Fpj>HhJ<LZ]gWmBEV
L�B#VaLMj^R;`&JEHhw
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2.
9��l.���&���<8�,+�U ¡�&¢��Z">�<£>.021;,7"4,35���,71>8¥¤,7£g£[�E�!�������E%
,+�¦'�1;5�"4,+�e§��Z¨��&�<">©�1� <"4,3*-=
@�AaJeJMfgfhJ�LZ]iHUBEf�HhLMACB/B#j&Y[JMfiB#Y-D�`&JZk;JMVa`�WvVrk;FZY-]�B#V]mACJUR&Va`&JZY�j7N&WvV;�lL�FiR;HhJEH
fiBEY�LZR&Y?Y[JZVP]
k&R&O&j3WgLeHZLpACB/B#j q R;FMj4W^]?N_`EW4f-fhJZY[JMVCL�JEHhw#@�{eB�H?R;LZAok;B)HhH\W4O&jgJUR)Va`&JZY�j4N&W4V;�tL<FZR;HpJ�H6FZYpJ`#Wvf?fhJZY[JMVaLEJ�H
W4Vok;FZY[JMVP]iFMj&]iF�H?]iJ�H;fiBEY�J�`<R;L<F�]mWnB#V_FMVa`l`#W4fgf[JiY[JZVaL<J�H
W4Vok;FZYpJpVP]iFMj/W4V&fiB#YiD�FZ]gWmBEV
Y[J��&FiY[`EW4VC�ek&R&O&j7WgLeHhLMAaB)B#jnH

–
JMW^]mA;JZY�B#fU{|A&WgLMA_L�B#R/jn`lL�FiR;HhJUk;FZY[JiVs]iH(]-B�LZACB&B/HZJe`<Wvf?fhJZY[JMVs]

]mNEk;JEH6BEf�HZLpACB/B#jnHZwE@�A&WgH(k;FZk;JZY�]iFiS;J�H6Fe`<W4fgfhJZY[JMVP]UFik&k&YMB&F�LiAtW4Vo]mACFZ]>W�]UJi�sk)jnFMWvV;H
`#Wvf?fhJZY[JMVaLEJ�H
W4Vok&R)O&j3WgLeHhLMACB/B#j q R;FMjvW�]gNlO&NoW4V;L�B#Y-k;B#Y[F�]mW4VC�tJM�Pk/j4WgL!W^]?j4No]mAaJUk;B#j4W^]?W\L<Fpj>FMVa`J�L�B#VaB#DlWgLeJpV&X&W4Y[B#V&DGJMVs]�{|W^]mA&W4V_{�A&WgLMAok;FZY[JMVs]iH
D_FiS;JJ�`<R;L<FZ]mWnB#VaFMj
LMACBEWgL�J�HZw i
��j^]gACBER;�<Ark&R&O&j3WgLeHhLMACB/B#jgH6FZY[JeªZfmYpJ�J<«�W4Vo]mACJeHhJMVaHpJU]mACFZ]/]mACJMNK`&B�VaB<]�LZAaFiY[�&J�]mR&W^]?WnB#Vaz
F�L�L<J�HpH(]+B�J�F�LZArk&R&O&jvWgL�HhLMACB/B#j/WmH(]gNEk)WgL�FMj3j3N�Y[JEH?]mY\WnLZ]iJ�`�]+B�]mAaB)HhJe{|AaB�L!B#VaH?R)DGJUAaB#R;H\W4V;�
{�W^]mA&W4Vo]mACJeFZ]m]iJZVC`&FZVaLEJe��B#VaJe�\B<Y�`<WnH?]mY-WgLZ]i�(BEf�]mACFZ]�HhLiAaB)BEjnw ii �KB#R;H?W4VC��DGFZY-S;JZ]iHUFZY[JeH?R;LiA]mAaFi]CVaB<]�FZj4j)AaB#R;HhJ q R;FMj4W^]?W\JEH6FiY[JeFZXaFMW7j\FMO&jgJ|WvV�Fpj7j
HZLMAaB)BEj;`#WgH?]mY-WnLi]iH –

]mAsR;H(j4W3D�W^]?WvV;�
B#ks]mWnB#VaH
fiB#Y�HhB#D_J�fiFMD�W3j7W\JEHZwE�CR&Y\]mAaJZY�D_B#Y[J�z[]mAaJUAaB#R;H\W4V;��D}FiY-S;JZ]�L�FZk&W^]iFMj4Wg��JEH(k&R&O&j3WgL
HhLMACB/B#j q R;FMjvW�]gN –

]mAsR;H6JM�Pk/j7W\LMW^]?j3NrWvVP]mY[B)`<R;LZW4Va��ª+]mR)W^]gWmBEVC«U]iBek&R&O&j4WgLeHhLMACB/B#jnH(]mAPY[BER;�<A�F
AaB#R;H\W4Va��k&Y�WgL�JUk&Y[JMDlW4R/D�W4Vt]mACJUOaJZ]m]iJiY|HhLiAaB)BEj;`#WgH?]mY-WnLi]iHhw#�;W4VCFpj7j3NCzEk&R&O&j7W\LeHZLMAaB)BEj)W4Vsk&R&]iH
FZY[JeFi]CjnJ�FEH?]�k;FZY?]mWnFMj3j7Noj7WvV&S;J<`e]iB�jnB)L�FMj;L�BPDlDlR)V&W^]gN�LMAaFMY[F�Li]iJZY-WnHn]gWnLEHZz/{�W�]mAoA&Wg�EACJZY�W4VCL�BPD_J
L�B#DlDtR)V&W^]?WgJ�H
j3W4S;JMj3N�]iBlH?k;JZVC`�D_B#Y[JUk;JZY�k&R&k&W4j>F�H6{�Jpj7j
F<H6L�B#Vs]mY-W4OsR&]iJ|D_B#Y[J�]-B�]mAaJ|jnB)L�FMj
k&R&O&j3WgLeHZLpACB/B#j)WvVlVCBEV

-
k;J�LZR)V&WgFZY�NoW4V&k&R&]iH6H?R;LiA_FEH(]iJ�F�LZACJZY q R;FMj4W^]gNCzEk;J<JZY q R;FMjvW�]gN/zk;FZY[JiVs]iFMj/W4V&XCBPj4XaJMDGJpVP]iz)J�]iL�w iii

��V_J�L�B#VaBPDlWgL|D_B/`&JMj&]mACFZ]�`sB)J�H(VCB<];YpJZj4NKB#Vok&Y[JMfiJZY[JMV;L�JeB#Y>W4V&fiB#Y�D_FZ]?WnBEV�`EW4f-fhJZY[JMVaL<J�H
W4V
JZ�Pk/jgFMW4V/W4V;��jgFZYp�&J�W4Vs]iJiY

-
`<WgH?]mY\WnLZ]�XaFZY�WnFMV;L�J<H�W4Vok&R)O&j3WgLeHpLZACB/B#j q R;FMj3W^]?NoDlR;H?]�]mACJZY[JZfiB#Y[JJZ�Pk/j7W\LMW^]?j3NrWvV;LMj4R;`&JeJMDlk/W4Y�WgL�FMj3j7NY[JMjgJMXaFMVs]�jgJMXaJMjgH6B#f>AaB#R;HhJMACBPjn`�W4VCL�BPD_J|W4V;J q R;FMj3W^]?NKFMVC`FUAaB#R;H\W4Va��D}FiY-S;JZ]�{�W�]mAoR&VaJMX;JMV_`#WnH?]mY�W4OsR&]?WnB#VaH6B#f>ACBER;H\W4VC� q R;FMj7W^]gN�FELZY[B)HhH6`<WgHn]mY-WgLZ]iHhz)FZVa`W^](DoR
Hn]�FZj4jnB/{¬fiB#Y�AaB#R;HZJZAaBPjm`�D_B#O&W3j7W^]gN�FELZY[B)HhH6`#WnHn]mY-WgLZ]iHhw#�-V_F�`&`#W^]mWnB#Vaz#]mAaJ|D_B)`&JMj/DoR>H?]

L�B#Vs]iFZW4V_HZBPD_JeJMDlk/W�YiWgLEFMj4j3NoYpJpjgJMXaFMVP];D�J�LMACFpV&WgH\D�fiBEY�f?R&Va`#WvV;��k&R&O&j7W\LeHZLMAaB)BEjgH6F�HU{JMj3j
F�H6FUk&Y\WvX;Fi]iJeHhLZACB/B#j/D�FZY-S;JZ]�]mAaFZ]�L�FZV�F�L�L�B#R&Vs]�fiB#Y|B#OaHhJiY-XaJ�`�jgJpXCJMj\HUBEf�k&Y�W4XaFZ]iJeHZLpACB/B#j
FZ]7]iJZVa`&FZV;L<J�wEc�F�LZA�BEf�]mACJ�HhJ|fiJEFZ]mR&Y[J�H(WgH
W4VaL�B#Y-k;B<Y[F+]iJ�`�W4Vo]mA&WgH(k;FZk;JZYpgH(R)Va`&JiYij7NsW4V;�
model.

2.1. ®2¯;°U±;²3³Z´&µ�²3´&³n¶;·P¸�¹<º;°�·
@�AaJUR&Va`&JiYij7N&W4V;�tHn]mY-R;L+]mR&Y[FZj)D_B)`&Jpj;F<L�LiR&Y[FZ]iJZj4NoY[Jik/j7W\L<Fp]iJ<H6FUVsR)DlOaJZY�B#f�H?]mNsj7Wg��J<`
fhJ�FZ]mR&Y[J�HUBEf�k&R&O&j3WgLeHZLMAaB)BEjnHUFpVC`�jnB)L�FMj&k&R)O&j3WgL�f?W4V;FMVaLEJe�7I�J�LZA&NsO;Ft»<¼&¼&½&F<z¾OCz
»<¼&¼&¼&z)¿&À&À&À&z
¿&À&À&Á&�-w<�?]�OaJ��#W4VaH6{�W�]gA�FeL�BEVP]mW4VsR&R)D�BPf�AaB#R;HhJMAaBPjm`&H(I�{�ACJZY[JeJ�F<LpArAaB#R;HhJMAaBPjm`�WgH
JZVC`&B/{�J�`l{�W^]mA_B#VaJUACB#R;HhJ�z)FeLZA&W4jg`t{�W^]gA�Fe�EW4XaJMV_FMO&W4j3W7]mN/z/FZVlW4V;L�BPD�J�jnJMXCJpj>FMVa`
k&Y[JZfhJZY[JMVCL�J�H6B#XaJZY�k&Y�W4XCFZ]iJeL�B#VaH?R)Dok&]?WnB#Vaz#VaJMWg�EA&OCBEY-ACB&B/`rFZVa`�AaB#R;HhJ q R;FMj4W^]?Naz)FZVa`HhLMACB/B#j q R;FMjvW�]gN_L<BEVCH?R)DGJ�`�O&N�]mAaJ|AaB#R;HhJZACBPjn`)gHULpA&W7jg`&wE@�AaJ|D_FMW4VtfhJ�FZ]mR&YpJ�H6B#f;]mACJD_B)`&JMj
L�FMVo]mACJZVlOaJeHnR/D�DGFZY�W\�<J�`lF�H
fiBPj4jnB/{rHhÂ

-
��Y[JZfiJZYpJpVCLEJ�H6B#f�Fpj7j/ACBER;HZJMAaBPjn`&HUFZY[JeF�HZH?R)D}J<`e]iB�OCJ�Wn`)JZVP]gWnL<Fpj iv OsR&]W4V;L�BPD_JEHZzEACBER;HZJeJZVa`&B){�D_JMVP]iH6FZVa`lFMO&W3j4W^]?WgJEH6`EW4f-fhJZY�F�LiY[B/HZH(AaB#R;HhJiAaBPjn`&H
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�-{�W�]mAtW4VCL�BPD_J|W4Dlk
JZY�fiJ�Li]gj4N_L�B#Y-Y[JijnFZ]iJ�`l{�W^]mA�LZA&W3jg`lFMO&W3j3W�]gN/�-w#@�ACJU]iB<]iFZj
VsR)DlO;JZY�B#f�`EW4f-fhJZY[JMVs]�ACBER;HZJZAaB#jn`�]gNEk;J�H
WgH�»<z4Ã&À&À&w

-
��BER;HZJ�H6FZYpJe`<WvX&Wg`&J�`lJM�aB)�&JZVCBER;H\j4NlW4Vs]iB�VCJMWn�EA&OCBEY\AaB)B&`&Hhw#�j4jCACBER;HZJ�H
WvV�F
VaJMWg�#A&OaB#Y-AaB)B)`oH?ACFZY[JU]mAaJeHZFMD_J q R;FMj3W^]?NKFMVC`�VaJMWg�#A&OaB#Y-AaB)B/`rLZAaFZYpF�LZ]iJZY-WgHn]gWnL<HhzFZVC`tL<BPj4j\J<LZ]?WnBEVCH6B#f>VaJMWg�#A&OaB#Y-AaB)B/`&H;fiBEY-D�HZLMAaB)BEj;`#WgH?]mY?W\Li]iHhw#@�ACJZY[JeFZY[J�]mAsY[J<J
HhLMACB/B#j;`EWmH?]mY�WnLZ]iH

–
A&Wm�EA

-
zPDlWg`&`EjgJ

-
FZVC`�jnB){

-
W4VCL�BPD_J

–
J�F�LMA_{�W^]mAlfgW4X;J

VaJMWg�#A&OaB#Y-AaB)B)`&Hhw<�tB#R;HhJ q R;FZj4W^]?N_`#W\Hn]mY-W4OsR&]?WnB#V;H(k;B<]iJZVs]mWgFMj4j3N�BEX;JiYijmFZkGF�LZY[B)HhH~gR&Y�W\HZ`EWgLZ]?WnB#VaHZwE@�AaJ|D_B)`&JMj&]iFZS;J�H(]mACJUAaB#R;H\WvVC�lH?]iB)LZS_F�H6�<W4X;JMVoY[Fi]mAaJZY(]mAaFZV
JZ�Pk/jgFMW4V/W4V;��W^]iH6JZXCBPj^R&]?WnBEV�BEXCJZY�]mW4D}J<w

-
��LZAaB)B#jnH(k&Y[B)`<R;L�JeJ�`<R;L<FZ]mWnB#VaFMj q R;FMj3W^]?NlO&NKL�B�DtO&W4V)W4V;��k;JZY�k&R&k&W4j>H?k;JMVa`#W4V;�{�W^]mArk;J�JZY�W4Vsk&R&]iHhz v FZVa`lFMj4j
HZLpACB/B#jnH –

k&R&O&j7W\LeFMVC`ek&Y�W4XaFM]iJ
–
fiF<L�JU]mAaJeHZFpDGJ

k&Y[B)`<R;L�]mWmBEVr]iJ�LZAsVCBPjnB)�EN/w#��JZY�k&R&k&W4j
Hnk;JpVC`EW4V;��j\JMXCJpjgH6FMY[Je`&J+]iJZY-DlW4V;J�`
]mAsYpBER;�<AoD�Fg~ZBEY�W^]?N�Y-R/jgJUXCBE]mW4Va��W4Vok&R/O&j7WgLeHhLMAaB)BEjmH6FMVa`�]mAsY[B#R;�<A_L!BEDrk;JZ]gW�]gW4XaJ
k&Y�WnL�JeHZJZ]m]mW4Va��WvVrk&YiW4XCFZ]iJeHhLMAaB)B#jnHhw#@�ACJeª�k;JEJZY�W4Vsk&R&]i«eL!BEVP]mY-W^OPR&]iJ�`�]+BlF
HhLMACB/B#j&O&N_FUACBER;HZJpACBPjn`�WvVCLMjvR;`&JEH6FeL<BEDok;B#VaJMVP];YpJZjgFZ]iJ�`�]-B�AaB#R;HhJiAaB#jn`
W4V;L�BPD_Je�vk&Y[B#�&NsW4V;��fiB#Y�VaB#V

-
k;J<LZR&V&WgFZY�NoW4V&k&R&]iHh��FZVC`tFeHZJZk;FZY[Fi]iJeL�B#Dok;B#VaJMVs]

Y[JMjnFZ]iJ<`�]+B�LZA&W4jg`tFMO&W4j3W�]gNCw

-
��Y-W4X;FZ]iJeHhLiAaB)BEjmH�ACFMXaJU]i{eB�L!B#Dok;JZ]?W^]gW4XCJeF�`EXCFMVs]iF��&J�HUB<XaJZY�k&R&O&j7W\LeHZLMAaB)BEjgHhÂ
]mAaJMN�L�FMV_HZJZ]�FUjnJMXaJMj
B#f�k;JZY�k&R&k)Wvj>H?k;JMVC`EW4V;�l�-{|A&W\LMAlWgH�J q R;FMj&]+B�]mR&W^]mWnB#Va�]mAaFi]CY[JZf?jgJ�LZ]iH(]mACJe`&J�H\W^Y[JeB#f�k;FZY[JMVs]iH;D_BEYpJeLpjmB/HZJpj4NCz/FZVC`�]mAaJMNKL<FpV�HpJpjgJ�Li]
fmY[BPD�Hn]mR;`&JZVP]UFik&k/j4WgL�FMVs]iHZwE@�A&WnH6�#W4X;J�H(Y�WgHhJU]+B�]mACJeJZfgfhJ�LM])]mAaFZ]�ksY\WvX;Fi]iJ
HhLMACB/B#jnH6HZJ�JZSl]iBlª�LiY[J�FMD�H?S)W3DG«|fmY[BPDuk&R)O&jvWgLeHpLMAaB)B#jnH(O&N_LMAaB)B)H?W4Va�lB#V&jvN
A&Wg�EArk;J�JZY q R;FMj4W^]?NoAaB#R;HhJMAaB�jn`&Hhw#�e]�]mAaJeHhFMD_JU]mW4DGJ�z#k&R&O&j3WgLeHhLMACB/B#jnH
AaFMXaJ]mAaJeF<`<XaFMVs]iF<�&JU]mAaFZ])]mAaJMN�FZY[J|fmY[J�JU]+B�FZV&N/BEVCJ�j4W4X)WvV;�l{�W�]gA&W4Vo]mACJe`EWgH?]mY\W\Li]
boundaries.vi

@�AaJeH?]mYpF�]iJ��<NrWvVr]mAaJ|j3W4V;JeB#f;YpJ�HhJ�FiY[LMAtfmYpBPD�{�A&WgLMAo]mA&WgH
k;FZk;JZY�`<Y[F<{H(WmH(]iB�OaJ��#W4VtO&N
F�HZH?R)D�W4V;��]mAaJZY[JeFiY[JUVaJMW^]mACJZY�JMfgf\W\LMWgJMVaLMN_�&FMW4V;H
fmY[BPD�WvV;LiY[J�F�HZJ�`lL�BEDrk
JZ]mW�]gWnB#VlVaB#Y�FZV&N
k&Y�W4XaFZ]iJeHZLZAaB)BEj;F<`<X;FpVP]iF��&J�H
W4V_HZLpACB/B#j&k&Y[B)`<R;L�]mWmBEVCw vii ��A&W3jgJU]mAaJ<HhJeF�HpHnR/Dlk&]mWnB#V;H6L�FMVJ�F�H\W7j3NoOCJUY[JMjgFp�CJ�`&z#]mA&WnH(k;FZk;JiY�`&B/LZR&D�JpVP]iH(]mAaJUYpJpjmFZ]mW4X;J�W4Dlk;BEY\]iFZVaL�JeB#f��&JZVaJiY[FMj
J q R)W4j3W4OsY�W4R/D:JMfgfhJELZ]iH(W4Vo]mACJeFMOaHhJMVCL�JeB#f�H?R;LMAlfiF�LZ]iB#Y[Hhw<�?V_B<]mACJZY�{B<Y\St�(AaFZXCJ
`&JMD_B#V;H?]mY[F+]iJ�`�]mACFZ]�FZVlW4Vs]mYhB)`<R;L�]mWnB#V_B#f�H?R>LpA�Jpf?fhJ�LZ]iH

–
{|A&WvjgJeLMAaFMVC�EW4V;��]mAaJ

absolutek&Y[J�`#WnLZ]?WnB#VaHZz/`&B)J�H(j4W^]m]?jnJU]-B�FZj^]iJiY>]mAaJ
relative

W4Dlk;BEY?]iF�VCL�JeBPf�]mAaJe�&JiVaJZY[FMj;J q R)W3j7W4O&YiW4R)DJMfgfhJ�LZ]iHU�7IKJ<LZA&NsO;F�z)¿&À&À&¿&F�z#fiB#Yg]mACL�BEDlW4V;�&�-w

2.2. Ä>Å#ÆÈÇ&ÉlÊ�¶;²È¶G²7¹�Ë-Ç+Ì&¹&³nÍÎ²Ï¯;°U¸�¹<º;°�·
@�AaJe`&FZ]iFUR;HZJ�`�]+BlL�FMj4W4OsYpFZ]iJU]mAaJ|D_B)`&Jpj)WnH
fmY[BPDu]mACJUIKJ<{ÑÐ#JiY[HhJMN_HnR/OPR&Y-O;H6B#f;I�J�{ÓÒB#Y-S
Ô W�]gN/w)�;LiAaB)BEj;`#WgH?]mY-WnLi]iH6FZY[Je`#W4X&Wg`&J�`�W4Vs]iB�AsWn�#AlW4V;L�BPD_J�z�DtWg`&`#jgJ�W4V;L�BPD�JeFpVC`�jnB){

-W4V;L�BPD_Je`#WgH?]mY-WgLZ]iH;WvV�H?R;LMA_Fe{�FMN_F�H(]-B�AaFiXaJUY[B#R;�<A&j4N_J q R;Fpj&k;B#k&R&jgFZ]mWnB#VlWvV�J�F<LpA�BEf�]mAaJ]mAsYpJ�JeH?]mNPj3Wg��J�`lL�FZ]iJ<�&B<Y-WgJ�Hhw#��XaJZY[F<�&JeLpACFZY[F�Li]iJZY�WnH?]?WnLEH6B<f�`EWgHn]mYiWmLZ]iH
fiFpj7j4WvV;��W4Vs]iB�]mAaJ�HZJ
]mAsYpJ�JeL�FZ]iJ��PBEY\WnJ�H6FZYpJUR;HhJ�`�]-BeYpJZk&Y[J�HZJZVs]C]mACJeH?]mNPj3Wg��J�`�A&W\�#AlW4VaL�BPDGJ�z#DlWg`&`EjgJ|WvV;L<BPD_J
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FZVC`�jnB){
-
W4VaL<BPD_Je`#W\Hn]mY�WnLZ]iH
W4Vo]mAaJ|D_B)`&JMjnwE�¡L�B#Dok)jgJZ]iJe`&J�HhLiYiW�k&]gWnB#V_B#f�]mAaJe`&FZ]iFeH�B#R&Y[L�J�H

WgH6�#WvX;JMVlW4VoI�J�LMA&NsO;Fe��fiB#Y-]mAaL�B#DlW4V;�&�-w
�-V_L<Fpj4W4O&Y[FZ]?W4Va��]mAaJ|D_B)`&JMjnz#]mAaJUfiBPj4jnB){�W4V;�lH?]?Nsj3Wg��J<`�fiJ�FM]mR&Y[J�HUFZY[J�D�FZ]iLZA;J�`�O&No]mACJ
L�FMj4W4O&Y[FZ]?WnBEV�Fpjm�&BEY�W^]mA&DGÂ

-
��BER;HZJeFZVa`�VCJpWg�#A&OaB#Y-AaB)B)` q R;FZj4W^]?Nk>FZY[FMDGJZ]iJZY[HUFZY[JeHhJ+]�HZBtF<H�]-B�Y[JZk&j4WgL�FZ]iJ]mAaJe`<WgHn]mY-W4OsR&]?WnB#V_BEf(AaB#R;HhJUk&Y-WgL�J<H6BEOCHhJZY�XCJ�`�W4Vo]mACJe`&FZ]iF�w#@�A&WnHUL�FMj3W4OsY�FZ]mWnB#V
DGJZ]mAaB)`�W4Dlk/j7W\LMW^]?j3NrWvV;L<BEY-k;B#Y[F+]iJ�Ha]mAaJUW4Dlk;F�Li]�BEf(jnB)L�FMj
JZ�P]iJZY-VCFpj7W^]?W\J<H6FMVa`
k&R&O&j3WgLeFMDGJMV&W^]?W\J<H�W4VP]iBe]mACJUAaB#R;HhJ q R;FMj4W^]?Nk;FZYpFpDGJZ]iJiY[H6B#f;]mACJ�D�B/`&JMjnw#@�FiO&jnJ»�k&YMB#X&Wn`&JEH(]mACJeL�FMj4WvO&YpFZ]iJ�`�AaB#R;HhJ q R;FZj4W^]?Nok;FZYpFpDGJZ]iJiY[H(fiB#Y�J�F�LZA_B#f�]mAaJAaB#R;HhJU]mNEk;JEH
W4Vo]mAaJ|D_B)`&JMjnw

-
@�AaJ|WvVCL�BPD�Je`EWgH?]mY�W4OsR&]mWmBEVlWgH6HhJi];]-BlFZk&k&YMB#�&W4DGFZ]iJ�]mACJeJZDlk/W^Y�WgLEFMj
`#WnH?]mY�W4OsR&]?WnB#V_B#OaHhJiY-XaJ�`�W4Vo]mAaJe`&FZ]iF<wE@�AaJeLZA&W4jg`lFMO&W3j3W�]gN_`#WnHn]mYiW4OPR&]gWnB#VlWnH6HpJZ]�H�B
F�H(]-B�kPYMB)`<R;L�JeFeÀPw¾ÕGL!BEY?Y[JZjmFZ]gWmBEV_{�W^]gArAaB#R;HhJMAaBPjm`�W4VaL�B#DGJe�-H?R;�&�&J<H?]iJ�`�]+B�OCJ
FZVoR&k&k;JiY�OaB#R&Va`�WvV��;B�jnBEV��[»<¼&¼&¿&��FZVa`�Ö�W4D�DGJZY�DGFpV��[»<¼&¼&¿&�-�-w

-
��BER;HZJZAaBPjm`�R&]mWvj7W^]?NK{�JMW\�#As]iH;k/jnF<L�J<`tB#Vok&Y-W4XCFZ]iJeL�B#VaH?R&Dlk&]?WnB#V_FZVa`lHZLpACB/B#j
q R;FMj4W^]gN�FZY[JeHZJZ]�HiB�F�Ha]+B�Y[JZk&j4WgL�FZ]iJU]mACJeL�B<Y-Y[J�L+]�jnJMXaJMjgH6B#f;k&R)O&j3WgLeHZLpACB/B#jH?k;JMVC`EW4V;�lHhJi]C]mAsY[B#R;�<AoD_Fg~ZB#Y�W^]?NY-R)jgJUXaB#]mW4Va�&w

-
��ACBER;HZJZAaB�jn`)gH(k;J<JZY q R;FMjvW�]gNlWgH6`&JZ]iJZY\DtW4V;J�`�O&NKFMV_J q R;FMj;{�JpWg�#As]?W4Va�lBEf�]mACJAaB#R;HhJMACBPjn`&-H
W4VaL<BPD_Je{�W^]?Ao]mACJeLZA&W3jg`&-H6FiO&W3j3W�]gNojgJMX;JMj;��W3V_F Ô B#O&OoQKB#R;�<jnFEH
k&Y[B)L�J�HZHh�-w&��JZVCH\W^]?WvX)W^]?NKFMVCFpj7NaH+WgH(]mAaFZ]�XCFZY�WnJ�H(]mACJUY[JMjnFZ]?WvX;Je{�JMWn�#As]iH6B#V_LZA&W4jg`
FZO&W7j3W^]?NKFMVC`�ACBER;HZJpACBEjm`�W4V;L�BPD_JeH\ACB/{�H(]mACFZ]C]mAaJUYpJZjnFZ]?W4XaJ|D}F<�EV&W^]mR;`&J<H6BEf
�&JZVCJZY[FMj
J q R/W7j4WvO&Y�W4R)D�JMf?fMJ�Li]iH6FZY[JUjgFZY[�&JMj4NoR)VaFMf?fMJELZ]iJ�`�O&N]mA&WgH6{oJMWn�#As]?W4Va�&w

-
@�AaJeHhLMACB/B#j&k&Y[B)`<R;L�]mWmBEVlfmR)VaLZ]?WnB#VtWgH6F<HhH?R)DGJ�`�]iB�AaFZX;J�L�B#VaH?]iFiVs]CY[J+]mR&Y-VCH(]+B
HhL<FpjgJUOPR&]�Y[J q R)W^Y[J�H6F|DlW4V/W7DtR)D�BPf�×&Ã&z4À&À&À�k;JZY>k&R&k&W4jCW7V_JM�sk;JMVa`#W^]mR&Y[J�HZw viii@�AaJe{�JpWm�EAP]iH(k)jnF�LEJ�`lBEVrk;JZY�k&R&k&W4j
Hnk;JpVC`EW4V;�lFZVC`ek;J<JZY q R;FMj4W^]?NoW4V&k&R&]iH6FZY[JHhJi]UH�B�F�H�]-B�Y[JZk&j4WgL�FZ]iJU]mACJ�jnJMXCJpjgH6B#f�k&Y�WvX;Fi]iJeHhLZACB/B#j;FZ]3]-JZVa`&FMV;L�Je{�J
observe.ix

@�ACJ�D�B/`&JMj)WvDlk)j3WgLMW^]?j3N�F�HZH?R)DGJ�H;]mAaFZ]�k;J�JZY6L�B#Vs]mY\W^OsR&]?WnB#V;H(]+B
HhLMACB/B#j&k&Y[B)`<R;L�]mWmBEV_FiY[JeH?R;LZAr]mAaFZ]�DlW4�/W4V;�lBEf�`#W4f-fMJiY[JMVs]�k;J�JZY q R;FZj4W^]?NH?]mR;`&JiVs]iH(YpJ�H?R)j^]iH(W4VlA&Wg�EACJZY�BEXCJZY[FMj4j
HZLMAaB)BEj q R;FMj4W^]?No]mAaFMV_HZJZk;FZY[FZ]?W4Va��k;J�JZYpHhw

��W4V;Fpj7j3N/z#]mAaJUOaJMV;LMA&DGFZY-S�D_B)`&Jpj&R;HZJ�H(]mACJUIKJ�{�Ð#JZYpHhJMNGHhLZACB/B#j/f?W4V;FMVaLMW4V;��fiB#YiDrR/jgF�z
{|A&W3jgJU]mAaJ|jnFZ]iJZY�H\W4DlR)jgFZ]gWmBEVCH�W4V_��J�Li]gWnB#V_Á�WvVP]mYMB)`<R;L�JUVCJ�{Ñk&R&O&j7W\LeHZLMAaB)BEj)fgW4V;FMVaLMW4V;�
DGJZ]mAaB)`&H(ACBPjn`#WvV;��fgW4�;J<`e]mACJeH?]mY-R;L+]mR&Y[FZj&k;FiY[FMD_JZ]iJZY[HUL�FZj3W4OPY<Fi]iJ�`l{�W^]mAr]mAaJUI�J�{ÑÐ�JZY[HhJMN
f
B#YiDrR/jgFeFMVa`�I�J�{ÑÐ�JZY[HZJpN�`&FZ]iF�w#@�FZO&jmJe¿ek&YhB#X&Wn`/J<H6HhB#DGJUS;JpNrfMJ�Fi]mR&Y[J�H6B#f�]mAaJe`&FZ]iF�FZVa`
L�B#Dok;FZY[JEH(]mACJMDu]+B�]mAaJUYpJZk&j4W\L<FZ]iJ�`�Y[J�HnR/j^]iH
fmY[B#Du]mAaJUO;JiVaLMA&DGFZY-SGJ q R)W3j4W4O&YiW4R)D_w#xØB)H?]�B#f]mAaJUfiJEFZ]mR&YpJ�H(W4Vo]mAaJe`2FZ]iFeFZY[J�Y[JZk&j4WgL�Fi]iJ�`l{JZj4jCO&N�]mAaJeLEFMj4W4O&Y[FZ]iJ�`lH?]7Y-R;L+]mR&Y[FZj)D_B/`&JMjnz){�W^]mA
]mAaJUjgJMXaJMj;BPf�k&Y�W4XaFZ]iJeHZLZACB/B#j;FZ]m]iJZVC`&FZVaL�J|W4V_`#W\Hn]mY�WnLZ]�Á�OaJMW4Va�lBEVCJUVaB#]iFZO&jnJeJM�aL<JZk&]gWmBEVlW4V
k;FZY-]�OaJ�L�FiR;HhJU]mAaJ|D_B)`&JMj;`&B/J<H(VaB#]CW4V;LMj^R;`/JUACBER;HZJMAaBPjn`�W4V;L�BEDGJ�HUFpOCBEXCJe×&¿&À&À&z4À&À&À&w
�2R;LZAoACBER;HZJpACBPjn`&H6{�B#R/jm`tFMjg{�FpNCH6LMAaB)B/HZJUk&Y-W4XaFZ]iJeHZLZA;B&B#jnH
WvVr]mAaJ|D_B/`&JMjnz)FMVa`�]mAaJMW^Y
W4V;LMjvR;H\WmBPV_{�BER)jn`lJMjvW7D�W4V;FZ]iJUACFMjvf(]mAaJe`#W4f-fMJiY[JMVaL�J|OaJZ]i{�J�JZVr]mAaJeF�LZ]mR;FMj;FZVC`�]mAaJUk&Y[J�`#WnLZ]iJ<`
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k&Y�W4XaFZ]iJeHZLZAaB)BEj;Fi]3]iJZVC`&FMVaL�JUY[Fi]iJ�H(W4V_`#W\Hn]mY�WnLZ]�Á&w&��W4XCJpVl]mACFZ]/]mACJ�HhJ|AaB#R;HhJiAaBPjn`)H
–
{�JZY[J

]mAaJMNoW4V;LMj4R;`&J�`lJZ�sk)j3WgLMW^]?j3N
–
{�B#R&jn`�VaB#];OCJeBEV�]mAaJ|D_FZYp�EW4V_B#f�JpW�]mA;JZY�D�BEX&W4V;�lBEY

LZACFpVC�EW4V;�lHhLMACB/B#jgH(R&Va`&JiY�`EW4f-fhJZY[JMVs]�kCBEj4WgLMW\JEHZzE]mACJUY[J�H?R&j4]iH�BEf�]mACJeH\WvDlR)jgFZ]gWmBEVCH�W4V_��J�Li]gWnB#V
Ál{B#R&jn`�OaJ|jgFZY[�&JMj4NoR)VaFMf?fMJELZ]iJ�`�O&N�JM�sk;FMVa`#W4V;�e]mACJ�DGB)`&JZj&]+B�W4VaLMj4R;`&JeH?R;LMA
AaB#R;HhJMACBPjn`&Hhw

2.3. Ù�µ�¹<Ç;¹<ÍKÆ7µUÚ�¹&³hµ<°ZÅ6Ê�³hÆ3Û<ÆÈÇ&ÉG²È¯;°UÙ�Ü&´&Æ3·7Æ3Ý&³hÆ7´<Í x

��FZX&W4V;�t`&Ji]iJZY-DlW4V;J�`�]mACJeH?]mY-R;L+]mRsYpFZj&k;FZY[FMDGJZ]iJZY[H;]+B�OaJUR;HZJ�`�W4Vok;B#j4W\LMN_H\W7DlR/jgFZ]?WnB#V;Hhz#W^]>WnH
VaB){�{�B<Y?]mAa{|A&W3jgJU]iB�OsY�WnJMf?j3N_JM�sk)jnB#Y[Je{�W^]mA�HhBPD_JeHn]gNPj3W-��J�`lJZ�aFMDlk)j\JEH(ACB/{Ó�&JZVaJiY[FMj
J q R)W4j3W4OsY�W4R/DÞfiBEY[L<J�H(R&V&fiBPjg`�WvVr]mAaJ|D_B/`&JMjnw#�-V_B#Y[`&JZY�]-BefiB)LZR;H6B#Vo]mACJ�j4W4V&SlOaJZ]i{�J�JMV
k&R&O&j3WgLeHZLpACB/B#jnH6FMVC`eYpJ�H\Wg`&JMVs]?WnFMj/ACBER;H\W4V;��D�FZY-S;JZ]iHZz<]mAaJUf?WvYpH?]�YMB){ßBEf�@�FZO&jgJeÁ�]mAaJZY[JifiBEY[J
OaJ<�EW4V;H
O&N_H\W3DlR)jgFZ]gW4VC��]mAaJe`#WnH?]mY-W4OPR&]gWnB#V_B#f>ACBER;HZJZAaBPjm`/H6FiVa`�ACBER;H\W4VC�ek&Y�WnL<J�HU{�A;JMV_FMj4j
AaB#R;HhJMACBPjn`&H6LMAaB)B)HhJUkPY-W4X;FZ]iJeHhLZACB/B#jnH6FMVC`eVCB�k&R&O&j4WgLHpLiAaB)BEjgH6JZ�&WgHn]iw xi @�AaJUk&R&Y-kCB/HZJUWgHVaB#])]+B�`<WmHhLZR>HhH(]mA&WgH6F<H6FeHhJiYiWmBER;H(k;B#j4WgLpN�Fpj�]iJZY�VaFZ]?W4XaJUOsR)]CY[F+]mAaJiY>]+B�`&J�]iJiY-DlWvV;Je{|AaJiY[J
AaB#R;HhJMACBPjn`&H6{�BER&jm`�j3W4X;JeFMVC`t{|AaFi];k&Y\WnLEJ�H(]mAaJMN�{B#R)jn`�k;FMNofiB#Y�AaB#R;H?W4Va�l{�ACJMVo]mAaJZYpJeFZY[J
VaB�k&Y-WnL�Je`#WgH?]iB#Yg]mWmBEVCH(]mAaFi]UFiY-WnHhJ|fmY[BPDu]mACJeL�B#R&k&jvW4V;�lB#f>k&R&O&j3WgLeHZLpACB/B#jnH6{�W^]gArY[J�H\Wn`)JMVs]mWgFMj
jnB)L�FZ]?WnB#Vaw�@�AaJUYpJ�H?R)j^]iH6HnR;�&�&J�H?]�]mAaFZ]�F�HnR&OaHn]iFZVs]?WnFMj
FMD�BER&VP]
B#f�Y[J�H\Wg`&JMVs]?WnFMj/W4V;L�BPD�J
HhJ<�<Y[J��&FZ]mWnB#V_JM�&WgH?]iH6H\W7Dlk/j4NlOaJ<L�FZR>HhJeB#f>AaB#R;H\W4Va� q R;FMj3W7]mNK`#W4f-fMJiY[JMVaL�J�H
OCJZ]i{J<JZV
districts.xii

@�AaJeHhJ<L�BEVC`lFpVC`�]mA&W^Y[`�Y[B){H�B#f;]mACJ�]iFZO&jgJU]mACJZVoY[JZk;B#Y?]CY[J�HnR/j^]iH
fmY[B#Du]mAaJeB<]mACJZY�JZ�P]mY[JZD_J�Â
VaB�k&Y-W4XaFZ]iJeHZLZAaB)B#j\HUFZY[JUk;JZY�DlW^]m]iJ�`lFZVC`lBEVPjvNrk&R/O&j7W\LeHZLMAaB)BEjnHUBEk;JZYpFZ]iJ��7fmR)Va`&J<`�jnB)L�FMj4j3N
W4VoY[B){�¿lFZVC`efmR)Va`)J�`lL�JiVs]mY[FMj4j3NoW4VlY[B){�Á&�?w<@�APR;Hhz){�A&W7jgJ�VCB�OsR&VC`Ej7W4V;�eO;Ji]i{J�JiV_HhLMAaB)B#j
FZVC`eYpJ�H\Wg`&JpVP]gWmFpj)jnB)LEFZ]mWnB#V_LMAaBPWmL�JEH6JM�&W\Hn]iH
WvVrY[B/{¡»<z[]mAaJUOsR&VC`Ej7W4V;��WgH6L�BPDrk/jgJZ]iJUW4VoY[B){�H
¿lFZVa`lÁ&w#@�A&WmH�OPR/VC`Ej4W4V;�

–
{�A;Ji]mAaJZY�F�L<L�BEDrk/j7W\H\A;J<`e]mAPY[B#R;�<A_FUjnB)L�FMjvj7N_B#Y�FeL�JZVs]7Y[FMj4jvN

f-W4V;FMVaL�J<`tH\NCH?]iJMD
–
W4VP]mY[B)`<R;L�J�H6HnR&OaH?]iFiVs]?WnFMj
`#WgH?]iB<Y?]mWnBEV;H
W4VoACBER;H\W4V;��k&Y�WnL�JEHhw#�-Vok;B&B<Y

`#WnH?]mY�WnLZ]iHZzEACBER;HZJ�H6FZYpJe`&JZk&Y[J�HZHhJ�`lF�H;]mAaJMNKL<FZk&]mR&Y[J�]mACJ�jgB){�HZLZAaB&B#j q R;FMj3W^]?NK�\HhJ�JU@�FMO&j\JUÕ;�{|A&W3jgJ�W4VoY�WgLMA_`#W\Hn]mY-WnLi]iH(]mAaJMN�FZY[J|WvV&f?jgFZ]iJ�`l`<R;JU]+B�A&Wn�#AGHhLMAaB)B#j q R;Fpj4W^]?N/wE@�A&WgH(]mAaJMVW4Vs]mY[B)`<R;L�J�HUH?R&O;H?]iFiVs]mWgFMj/W4V;LZYpJ�FEHhJ�H6B#f�HpJ��<Y[J��&Fi]mWnBEVlOCJpN;B#Va`l{|AaFZ]�BEVCJe{B#R&jn`lJM�sk;J�LZ]
fmY[BPD�W4Vs]iJZY

-
`EWmH?]mY�WnLZ]�AaB#R;H\W4Va�l`#W4fgfhJZY[JMVaLEJ�HUFpjmBPVaJe�-HZJ�JUY[B){Î»[�-w ®2¯;°;àU³h°�µ�ÆÏÅ#°UÍ�°�²È¯;¹<ºG¹7Ì

Ì&ÆÈÇ&¶&Ç;µ<ÆÈÇ&É�àU´&Ý&·7Æ3µUÅ#µi¯;¹&¹&·ÈÅ�ÆÏÅ�²È¯;´<ÅeÜ&´&Æ3²3°�Å#°�µ<¹<Ç&º&¶;³?át²3¹l²Ï¯;°eÝ&´<Ç&º;·3ÆÈÇ&É�¹3Ì�àU´&Ý&·4Æ3µUÅ#µi¯;¹&¹&·ÈÅâ Æ7²È¯G³h°MÅ#ÆÏº;°ZÇ;²3ÆÏ¶;·C·3¹&µi¶;²3Æ7¹<Çt¶&Ç&ºG´&³ZÝ<¶&Çt¯;¹&´<Å�ÆÈÇ&ÉlÍ�¶;³?ãä°!²ÈÅ�å
��W4V;Fpj7j3N/z#Y[B/{�H(ÕGFZVC`lÃoBEf�@�FZO&jgJeÁ�W4Vs]mYhB)`<R;L�J�]mACJeL�BEDlO&W4V;FZ]?WnB#V_BEf�FUk&R&O&j7W\LeFMVC`ek&Y�W4XaFi]iJ
H\NaHn]iJMD

- -
F��&FZW4VlfiBEY�OCB<]mAojnB)L�FMj3j7NKFMVa`lL�JMVP]mY[FMjvj7Nof-W4V;FMVaL�J<`ek&R)O&j3WgLeHZLpACB/B#jnHZwE@�AaJ

`#Wvf?fhJZY[JMVaLEJUOaJi]i{J�JMVrY[B/{�H6¿oFiVa`lÁoB#Vo]mAaJeB#VaJUACFZVa`lFMVa`�Y[B){H;Õ}FiVa`lÃoB#V]mACJeB<]mAaJZY�WnH
H?]mY\W^S/W4V;�&ÂPI�B<]�B#V&j4NK`&B)J�H(]mACJ�W4VP]mYMB)`<R;L�]mWmBEV_B#f�k&Y�WvXCFZ]iJeHhLMACB/B#jnH
W4Vs]iB�F�k&R&O&j4W\LMj7Ntf?W4V;FMV;L�J�`
H\NaHn]iJMD¡jnJEHZHpJpVlW4VaL<BPD_JeHZJ��<Y[J��&FZ]?WnB#VazPW�]UF<LZ]mR;FZj4j3N�L�FZR>HhJEH
W4VaL�BPD�JeHhJ��<Y[J<�&FZ]gWmBEVlW4Vo]mAaJ
D_B)`&JMj&]iB�OaJ<L�BED�J�jgJ�HpH;]mAaFZVlW^]�{�BER&jn`�OaJeH\W7Dok/j7N_`<R;J|]+B�AaB#R;H\W4Va� q R;FMjvW�]gN_`#W4f-fhJZY[JMVaL�JEHOaJi]i{J�JMV_`#WnHn]mYiWmLZ]iHhw#��ACJpVrk&YiW4XCFZ]iJeHhLZACB/B#jnH6FiY[JeFMjvjmBC{JE`&z)`&JZD_FMVa`�fiBEY�ACBER;H\W4VC��W4V
d
WnH?]mY�WnLZ]�»�Y\W\HZJ�H6FEH(k&Y�W4XaFi]iJeHhLZACB/B#j;FZ]3]iJiVa`#WvVC��ACBER;HZJpACBEjg`&H6HZJ�JZSl]+B�]iFZS;J�F�`<XaFMVP]iF��&JeBEf
jnB){ÑACBER;H\W4V;��k&Y�WnL�JEH(]mACFZ]�F�Y[Je�vfiBEY(]mAaJMD_��VaB#]Cj4W4V&S;J�`�]+B�kaB&B#Y�k&R&O&j4WgLeHhLMAaB)BEjmHhw)�)W4D�W4jgFZY�j3NCz
`&JMD_FMVa`�fiBEY�ACBER;H\W4Va��W4V_`#W\Hn]mY�WnLZ]�Ál`&J�LZj4W4V;J�H6FEH6HhB#DGJUAaB#R;HhJMAaB�jn`&H6{�ACB�{eB#R&jn`�k;FpNrA&W\�#A
AaB#R;HhJUk&Y�WnL<J�H6{�ACJpVlACBER;H\W4VC��WgH(OsR)Va`#jgJE`t{�W^]mAok&R&O&j3WgL�HhLMAaB)B#jnH(VaB){�ª+R)V

-
OsR)Va`#jgJ�«U]mAaJMW^Y

LZACBPWnL�JEH(O&N_LMACB/B)H?W4Va��k&Y�W4X;FZ]iJeHZLZAaB)BEjmH�W4Vo]mACJUk;B/B<Y�`<WmH\]mY-WnLZ]�{|AaJZY[JUACBER;H\W4VC��WgH6LZA;J�Fik;w



7

@�A&W\H;Y[FMW\HZJ�H(]mACJUk&YiWmL�JeB#f>AaB#R;H\W4Va��WvVrk;B/B#Y|`<WgH?]mY\WnLZ]iH(Y[JMjgFZ]mW4XaJU]iB�Y-WmLpA�`EWgH?]mY\WnLZ]iHhz#OsR&]�VCB<]/]-B
]mAaJUk;B#W^VP]U{|AaJiY[J�W�]U{�B#R&jn`�OaJ|W4f�AaB#R;H\WvVC�l{JZYpJUVaB#]UL!B<V&VaJ<LZ]iJ�`�]+B�k&R&O&j4WgLeHhLMAaB)BEj;F<L�LEJ�HhH
�-F�H
W4VoY[B){¡»<�-w<@�AsR;Hhz�]mAaJUVaJ<{�J q R)W4j3W4O&Y�WvR)Duk&Y[B#X&Wg`&J�H
W3VaL<JpVP]gW4XCJ�H;]+B�DlWn`&`#jgJeFMVa`�A&Wg�#A
W4V;L�BPD_J|AaB#R;HhJiAaBPjn`)H(]-B�Y[J�H\Wn`&J|W4Vok;B/B<Y�`<WmH?]mY�WnLZ]iH6{|A&W3jgJ�HhJZVC`EW4V;��]mAaJMW^Y�LMA&W7j\`<YpJZVo]iB
k&Y�W4XaFZ]iJeHZLZAaB)BEjmHhw#@�FZO2j\JUÕlk&Y[B#X&Wn`&J�HUF�`&`EW�]gWnB�VaFMj
HZLMAaB)BEj

-
Y[Jij\Fi]iJ�`�WvV&fiB#Y�D_FZ]?WnB#VtfiB#Y�J�F�LiA_BEf

]mAaJ<HhJeH\W4DlR/jgFZ]?WnB#V;Hhw
��A&W7j\JUk&R)O&j4WgL�f-W4V;FMVaL<J�W4V;Hn]gW^]mR&]mWmBEVCH(]mAsR;H
D_FZ]m]iJiY>fiB#Y�H?R;LZA_B#R&]iL!BED_J<H6F�H(k&R)O&j3WgLeHhLMACB/B#j
q R;FMj4W^]gN�`#W3f-fhJZY[JMVaL<J�H6F�LiY[B/HZH6`#W\Hn]mY-WnLZ]iHZz<]mAaJ|j4WvV&SlO;JZ]i{�J�JZVrY[J�H\Wg`&JMVs]?WnFMj/ACBER;H\W4V;�lFZVa`k&R&O&j3WgLeHZLpACB/B#j;F�L�L<J�HZH
DGFZ]3]iJZYpHä~nR>H?]�F�H(DoR;LMAlW4f�VaB#]CDGBEYpJ�w<c�XaJMVoR&VC`&JZY�fmR)j3j)f-W4V;FMVaLMWgFMj
Y[J�HZBER&YpL�JeJ q R;FZj4Wg��FZ]?WnB#Vo]mAsYpBER;�<A_L<JZVs]mY[FMj4Wg��J�`lHhLMACB/B#j/f?W3VCFMVaLMW4V;�&z/HnR/OCH?]iFZVP]gWnFMjCW4VP]iJZY -~gR&Y�W\HZ`EWgLZ]?WnB#VaFMj;`#W3f?fMJZY�JMVCL�J�H
W4Vok&R/O&j7WgLeHhLMAaB)BEj q R;FMj7W^]gN�Y�JMD_FMWvV –

FZVC`e]mACJMNY[JMDGFMW4V
k&Y[J�LMWnHpJMj4NlOaJ�LEFZR;HZJeJ q R;FMj3Wg��Fi]gWnB#Vo]iFZS;J<H(k/jmF�L�Je{�W^]mA&W4VGFMVoR&Y-OCFpV�JpV&X&W4Y[B#V&DGJMVs]�W4V_{�A&WgLMAB<]mAaJiY�J�L�B#VaB#DtWgL|fiBEYpL�J�H6FiY[JeF�]�{eB#Y-Saw<@�AaJiY[JMfiBEY[J<zEOCB<]mAk&R&O&j4WgL�f?W4V;FMV;L�J�W4V;Hn]gW^]mRP]mWnB#V;H6FZVa`
R&Y-OCFpVrAaB#R;H\WvV;��D_FZY-S�JZ]iH

–
F�H6{�JMjvj;FEH(]mACJ�W4VP]iJZY[F�LZ]mWmBEV_B#f�k&R&O&j3WgLeFMVa`�k&Y�W4XaFZ]iJeHZLZAaB)BEj

DGFZY-S;JZ]iH
–
R&j�]gW4DGFZ]iJMj4N_FZY[JUS;JMN�]iBlFZV_FZVCFpj7NaH\WgH6BPf�R&Y-OCFMV_HhLMAaB)B#j&k;BEj4WgLMNawP��Va`&z#VaB<]�B#V&j4N

`&B�]mACJ�HhJ|DGFZ]m]iJ�Y�W4VC`&JZk;JMVa`&JMVs]?j4Naz#]mAaJMN�FZY[J|jvW4S;JMj3Nr]+B�W4V&]iJZYpF�L�]�WvVlW7Dtk;B#Y?]iFZVs]�{�FZN/Hhw
��R&O&j3WgLeHhLMACB/B#j/f?W4V;FMVaLMW4V;��W4V;H?]?W^]mRP]mWnBEV;HZzEfiB#Y�W4V;H?]iFZVCL�J�z)LEFZV_H?]mYpJZVa�<]mACJpV�BEY�{�J�FZS;JZVr]mAaJ
L�B#VsVCJ�Li]mWnBEV�BEf�k&R)O&j3WgLeHhLMACB/B#j;F�L�L�JEHZH(]+B�Y[J�H?Wm`&JpVP]gWmFpj�jnBCL�FZ]mWmBEVCz/FZVC`�W^]�L�FiV_L�FZR>HhJe�<Y[B){U]mA
B#Y|H?APY�WvVPS;F��&J|WvVr]mAaJUk&Y�W4X;FZ]iJeHhLiAaB)BEj)D_FZY-S;Ji]iwE�?]CWnH(]iB�]mAaJ�HZJ�W4Vs]iJiY[F�LZ]mWnB#V;H(]mACFZ]C��VaB){æ]mR&Y-V
fiB#Y�`EW4f?fMJZYpJpVP]C]mNEk;JEH6B#fUHn]iFZ]iJUk&R&O&j4WgL�f?W4V;FpVCL�JUk;BPj4WgLMW\J<Hhw

ç;è §��Z¨��&�<"/é�,-�� &�;�<�U'��E"4,-�Z,+��% � '� /�+*-,- <"
$&%6�������E�� #"/.021�,3"4,356��,71�8
�-V_J<F�LMA_HhJ�Li]gWnB#VoOCJpjmB/{�z#��OaJ��#W4V_{�W^]?A_F|fmR/j7j3N�`&J�L<JpVP]mYMFMj4Wg��J�`�k&R)O&j3WgLeHhLMAaB)B#j;H\NaH?]iJMD
f-W4V;FMVaL�J<`tHZBPjnJMj3Nr]mAsY[B#R;�<AojnB)L�FMj&k&Y[B#k;JZY-]mN�]iFZ�aJ<H6`&JZ]iJZY?D�W4V;J�`l{�W^]mA&W4VGJ�F�LMA_`#WgH?]mY�WnLZ]
]mAsYpBER;�<AoD�F\~iBEY�W^]?NY\R/jgJUXCBE]mW4Va�&w#�>]mACJZV_L�B#VaH\Wg`&JZY�]mACJ�W4Dlk;F�LZ]�B#f�`EW4f?fMJZYpJpVP]C]mNEk;JEH6BEf
Y[JZfiB#Y�D_H(R)Va`&JZY�`#W4fgfhJZYpJpVP]�F�HhHnR/Dlk&]?WnBEVCH6FMOaB#R&]/]mACJUY[J�Hnk;BEVCH\WvX;JMVCJ�HpH6B#f;ACBER;HZJMAaBPjn`&H
W4V
]mAaJUD�B/`&JMjnw#��WvYpH?]iz#�>Y[JikaB#Yg]CACB/{�k&R&O&j4W\LeHZLMAaB)BEj;Hnk;JpVC`EW7Va�&z#k&R&O&j3WgLeHhLMACB/B#j q R;FMjvW�]gNlW4VJ�F�LMA_`#WnHn]mYiWmLZ]iz/FiVa`lFZXCJZY[F��&JUk&R&O&j7W\LeFMVC`ek&Y�W4XaFi]iJeHhLMAaB)B<j q R
FMj4W^]?N_L�BPDlO&W4V;J�`l��W4V_J�F�LMA`#WnH?]mY�WnLZ]i��LiAaFZVC�/Je{|AaJMVlVaB�J�L�B#VaB#DlW\LUYpJ�H?k;B#VaHZJ�O&NoACBER;HZJMAaBPjn`&HUB/L�LiR&Y[Hhw)��J�L�B#Va`&z#�
cons

Wg`&JZY�ACB/{ê]mAaJ<HhJeB#R&]iL�B#D_J�HULpACFMVa�&Je{�ACJpVlACBER;HZJZA;BEjm`eYpJ�H\Wg`&JpVP]gWmFpj)jnB)L�FZ]?WnB#V_FMVa`
HhLMACB/B#j4WvVC�lLpACBPWnL�JEH6FiY[JUAaJMjg`�f?W4�;J�`�OPR&]�XaB<]mW4Va��OaJMA;FMX&W+B#Y|F<`i~nR
Hn]iHhw#��WvVCFMj3j3N/z#��Y[JZk;B<Y?]C]mAaJ
f?R/j4j>�&JpVCJZY[FMj>J q R/W4j7WvO&Y�W4R)D�BER&]iL!B#D_Je{�AaJMVlAaB#R;HhJiAaBPjn`)H
fmR/j7j3N_F<`M~nR>H?]�FZVC`�k&YiWmL�J�H6FZYpJ
FMj4jnB/{�J�`�]iBlLZAaFMVC�&JU]+B�H?R&k&kaB#Y?]/]mACJUVaJ�{ÓJ q R/W4j7WvO&Y�W4R)D_wP@�{B�kaB#W4Vs]iH6FiY[JeJZDok)A;F�H\Wg��J�`]mAsYpBER;�<ACBERP]+ÂP�CW�Y<Hn]iz<W4V_HhB�D_JeL�FEHhJ�H;]mAaJe�&JMVaJZYpFpj;J q R/W7j3W4O/Y�W^R)DuY[J�Hnk;BEV;HZJ�H6FZYpJeH\W\�#V&W4f-WgL�FMVs]iw
��J�L�B#Va`&z){�ACJZVok;BPj4WgLMWgJ�H(Y[J<H?R)j^]>W4VlAaB#R;HhJMAaB#jn`)H6Hh{�W^]iLMA&W3Va��]-BtB#Y|F<{FZNrfmY[BPDuk&Y�W4XaFZ]iJ
HhLMACB/B#jnHhz�W^]�D_FMNtOCJ�W4Dlk;B#Y-]iFZVP]/]-B�L!BEVCH\Wn`&JZY�]mAaJ|W4Dlk;F�LZ]�B#f�Y[JMfiBEY�D_H
VaB<]2~nR;Hn]�BEV�]mAaJ
k&R&O&j3WgLeHZLpACB/B#j;HhJ<LZ]iBEY(OsR&]�Y[F�]mACJZY�B#V]mACJeBEXCJZY[FMj4j;J�`<R
L<Fp]mWmBEV_HZJ�LZ]iB#Y|�7W4VCLpj4R;`#W4V;�ek&Y�W4XaFi]iJ
HhLMACB/B#jnHh�\w
ë å4ì&å í�°ZÇ;²3³n¶;·3ÆÏîh¶;²3Æ7¹<Çl¶&Ç&ºlÙ�Ü&´<¶;·7ÆÈîh¶;²7Æ3¹<ÇG¹3Ì�ï�´&Ý&·3Æ3µU±;µi¯;¹&¹&·EÚ�ÆÏÇ&¶&Ç;µ�ÆÈÇ&É
��OaJ<�EW4VlW4Vo]mA&WgH6HhJELZ]mWnB#VlO&NoW4V&X;JEH?]?Wn�&FZ]?W4Va��]mAaJUk;FZY?]mWgFMj;FpVC`l�&JpVCJZY[FMj;J q R)W3j7WvO&Y�W^R)D:Jpf?fhJ�Li]iH
B#fUFiV_JM�s]mY[JMD_JeLZA;FMVC�&J�W4Vok&R)O&j3WgLeHZLpACB/B#j)fgW4V;FMVaLMW4V;�

–
fmYpBPD�FUk&R&Y[JMj4N_`&J�L�JMVs]mYpFpj4Wg��J�`&z
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k&Y[B#k;J�Y?]mN�]iFZ�lfgW4V;FMVaLEJeH\NCH?]iJMDu]+BlB#VaJUW4V_{�A&WgLMAo]mAaJeHn]iFZ]iJUfmR)jvj7N_J q R;FMj3Wg��J<H6JM�sk;JMVa`#W^]mR&Y[J�HF�LZYpB/HZH6`<WgH?]mY-WnLi]iH6FZVa`�f?R/VC`&H6JM�sk;JMVa`#W^]mR&Y[J�H;]mAsY[B#R;�<A_FeH�]+FZ]iJUW4VCL�BPD_JU]iFZ�CwE@�FZO&jnJeÃ�Y[Jik;BEY?]iH
]mAsYpJ�JUS;JMNKB#Rs]iL!BED�J�H;R&Va`&JZY�]mACJe`EW4f?fMJiY[JMVs]�F�HhHnR/Dlk&]mWnB#V;H(Y[J<�&FZY[`#WvVC��]mAaJUY[J�Hnk;BEVCH\W4XaJMV;J�HhH
B#f;ACBER;HZJMAaBPjn`&H
W4Vo]mACJ�D�B/`&JMjnw#��B#Y�J�F�LZA_B#Rs]iL<BED_J<zE]mACJ�jnB)L�FMj/k&YpBEk;JZY?]mN�]iFZ�_J q R)W4j3W4O&Y�W^R/DWgH(Y[JZk;B#Y?]iJ�`�VaJZ�P]C]+B�]mACJUY[J�H?R)j^]iH(fiB#Y>]mACJUk;BEj4WgLMNKLMA;FMVa�&JU]-B�fiF�LMW7j3W^]iFZ]iJeL!B#Dok;FZY�WgHhB#V;Hhw
��W^Y�H?]iz)L�B#VaH\Wm`&JZY�]mAaJ|W4Dlk;F�LZ]�BEV�H?k;JZVC`EW4V;�&w#@�ACJeH\WvDlR)jgFp]mWmBEVoYpJ�H?R)j^]iH
jnFMO;JMj\J<`tª+I�B
bJMAaFMX&WnB#Y[FMj Ô AaFMVC�/J�«�F�HhHnR/DGJU]mAaFi]C]mAaJeHn]iF�]iJe�PBEXCJZY-V&DðJiVs]�WgH6FMO&j\JU]-B�D_FMW4Vs]iFMW4Vo]mACJUk&Y[J

-Y[JZfiB#Y�D�FMXaJZY[F<�&JeH?k;JMVa`#W4V;��W4Vok&R)O&j3WgLeHhLMACB/B#jnH
OsR&]�VaB){ßH?k&Y[J<F�`&H(]mAaFi]�H?k;JZVC`EW4V;�lJ q R;FMj3j7NF�LZYpB/HZH6`<WgH?]mY-WnLi]iHhw#@�ACJeª���FZY\]gWnFMj&c q R/W4j7WvO&Y�W4R)DuñKB#]mW4Va�&«�L�BEj�R/DlVaz)B#Vo]mAaJeB<]mACJZY�AaFZVC`&z
F�HZH?R)D}JEH(]mACFZ]

–
AaB#jn`#W4V;��XaB#]iJZY[H(f?W4�;J�`lFZ]C]mAaJMW^Y�k&YpJ

-
Y[JZfhB#Y-D¡jmB/L�Fi]mWnBEVCz/J q R;Fpj4Wg�EJ�`lH?]iFZ]iJH?k;JMVC`EW4V;��AaFEH(]-B�OaJeFik&k&YMB#XaJ<`e]mAPYMB#R;�<AlD_Fg~ZB#YiW�]gN�Y-R)jnJ�XCBE]mW4VC�&wE@�A&WgH6JMfgfhJ�LZ]�O&NoW^]iHZJMj3f

]mAaJiVtjmB/{�JZY[H6Hnk;JMVa`#WvV��eO&N�FZk&k&Y[B#�&WvDGFZ]iJMj7N_H\W4�ok;JZY[L�JMVP];OCJ�L�FZR>HhJeB#f�]mAaJe{�JMjvj&S)VaB){�V
JMfgfhJ�LZ]�L�FiR;HhJ�`�O&N�]mAaJeHnS;J�{�J�`#VaJ�HpHUBEf�]mAaJ|W4VaL�B�D_Je`EWgHn]mYiW4OPR&]mWnBEVCwET�Va`)JZY�`&J�L<JZVs]mY[FMj4Wg��J�`
XaB#]mW4Va�&z#]mAaJUD_J<`EWgFMVlXaB#]iJZY>W4V_J<F�LMA_`EWgHn]mY-WgLZ]�WnH(k)WvXCBE]iFMjnz){|A&W3jgJUR/VC`&JZY�H?]iF+]iJ

-
{|Wn`&J|XaB#]mW4Va�&z

]mAaJUDGJ�`#WgFMV_H?]iFZ]iJ�XaB<]iJiY�`&J�]iJ+Y-DlW4V;J�H;]mAaJeB#Rs]iL!BED_J<wE�-V�FeH?]mNsj7Wg��J�`�@6WnJMOaB#R&]�D_B)`&JpjmzE]mAPW\H
W3Dlk)j3WgJ�H(]mACFZ]�FZXaJiY[F��&JeHnk;JpVC`EW4V;��WvVr]mAaJeH?]iF+]iJUWnH6`&Ji]iJZY�DtW4V;J�`�O&N

mean
H?]iFi]iJUWvVCL�BPD_J

R&Va`&JiY�`&J�L�JMVs]mY[FijvWg�EFZ]?WnB#V_{|A&W3jgJ�W�]U`&Jik;JZVa`)H6B#V
median

W4V;L�BPD�JUR/VC`&JZY�L�JZVP]mY[FMjvWg��Fi]gWnB#Vaw xiii��B�jnBEVC�lF�H(]mAaJ|D_J�`#WgFMVlW\H
jnB){�JZY�]mAaFZVr]mAaJ|D_JEFpV��-{�A&W-LZAlWgH(]mAaJeL�F<HhJ|WvVrY[J�FMj
{�B#Y-jn`
W4V;L�BPD_Je`#WgH?]mY-W4OPR&]gWnB#V;H6HnR;LMA_F�H(]mACJeBEVCJ�D_B)`&JMjnJ�`�WvVr]mA&W\HUJp�CJZY[LMWgHpJ��-z<]mA&WnH
W7Dtk)j3WgJ�H;]mAaFZ]
DGFg~ZBEY�W^]?N�Y-R/jgJe{�W4j7j/jgJEF�`�]+B�jnB){JZY�FiXaJZY[F<�&JeH?k;JZVC`EW4V;��R/VC`&JZY�L�JMVs]mYpFZj4W\�EFZ]mWmBEVo]mACFMVoR&Va`)JZY
`&J�L�JMVP]mY[FZj4Wg��FZ]?WnBEVCw
��W4V;Fpj7j3N/z#]mAaJU]mA&W^Y[`lL�B#j^R)DlV�jgFMOaJMjgJ�`�ª+�CR)j3j>�JMVCJZY[FMj&c q R)Wvj7W4OsY�W4R/DG«eH\AaB){�H6FZV_F�`&`#W^]?WnBPVCFpj»<w4Ã&òó`!YhBEklW4V_FZX;JiY[F��&JeHnk;JpVC`EW4V;��WvVrk&R&O&j3WgLeHpLMAaB)BEjnHU{�ACJpVr]mAaJ|fmR/j7j;�&JpV;JiY[FMj
J q R)W4j3W4OsY�W4R/D:JMfgfhJELZ]iH(R&V&fiB�jn`&wE@�A&WgH6F�`&`#W^]?WnBEVCFMj
`&J�LiY[J�FEHpJ�W4V_Hnk;JMVa`#WvV;��WnH6`<R;JU]-B�F
Y[J�`<R;Li]mWnBEVlW4V_B#XaJZYpFpj4j)k&Y�W4X;FZ]iJeHhLZACB/B#j;FZ]7]iJZVa`&FMVaL<JeF�H(k)R&O&j3WgLeHhLMAaB)B#j/f?W4V;FpVCLEJ�H6FZY[J
centralizè –

]mAPR;H
jnJ�F�`#W4V;��]iBtFiVtW4VCLZY[J�F�HpJ|W4Vok&R&O&j3WgLeHpLZACB/B#j;FZ]m]iJZVC`&FZVaL<JeFpVC`lFe`&J�LMjvW4V;J
W4Vok>JZY�k&R&k/W4j;Hnk
JMVa`#W4Va�&w#@�A&W\H
W4V;LZY[J<F�HpJ�W4Vok&Y�W4XaFi]iJeHhLZACB/B#j;FZ]3]iJiVa`&FMVaL�JUR)Va`&JiY
L�JZVP]mY[FMj4W\�<FZ]gWmBEVlWgH6L�B#R&Vs]iJiY-W4Vs]mR)W^]gW4XCJ�W4Vo]mACJeHhJMVaHpJU]mACFZ]CD_B)H?]�{�BER&jn`lJZ�Pk
J<LZ]C]mAaJe`&J<LZY[J�F�HZJ
W4VljnB/LEFMj;LMAaBPWmL�J�fmYpBPD�L�JMVs]mYpFpj4Wg��FZ]?WnB#Vo]+B�jnJ�F�`�]-B�FZVoW4VCLpYpJ�F�HhJUYpFZ]mAaJZY(]mAaFZV�Fe`&J�LZY[J�F<HpJ�W4V
k&Y�W4XaFZ]iJeHZLZAaB)BEj;Fi]3]iJZVC`&FMVaL�J�w#��B/{�JZXaJiY[z/F<H6`&JZD_B#V;H?]mY[Fi]+J�`�D_BEYpJUfmR/j4j3NlW4VoI�JELpA&NPO;F
�-¿&À&À&Á&�-z[]mAaJeL�B#VsXCJMVs]?WnB#VaFMjCW4Vs]mR)W^]?WnBEVlWgH
W4VaL�BPDrk/jgJZ]iJUOCJ�L<FZR;HhJ|W^]�`&B/J<H(VaB<]�L!B#VaH\Wg`&JZY�]i{eB
JMfgfhJ�LZ]iH;]mAaFZ]CD�FpNlW4VlfhF�LZ]�jgJ�F�`�]+B�F�`&J�LZYpJ�F�HhJ|W4Vok&Y�W4XaFZ]iJeHZLZAaB)BEj;Fi]m]iJZVa`&FZVCL�JeFEH
f-W4V;FMVaLMW4V;�lBEf�k&R&O&j3WgLeHpLMACB/B#jnH
WgH6J q R;FMj4W\�EJ�`&w#��W^Y�H?]iz&F º;Æ4³h°<µ�² JMfgfhJ�LZ]�B/L�LiR&Y[H(W4Vo]mAaJUk;B&B#Y`#WnH?]mY�WnLZ]�{|AaJZYpJUk&R&O&j3WgLeHhLMACB/B#j q R;FMjvW�]gNlW3Dlk&Y[B#XaJ<H6F�H6FUY[J<H?R)j^]�BEf�L�JZVP]mY[FMj4W\�<FZ]gWmBEV_FMVC`e]mAPR;HjgJ�F�`)H(]+B�Hh{|W^]iLZA&W4V;�lF�{�FMNofgYpBPDuk&Y�WvXCFZ]iJeHhLiAaB)BEjnHZw/��J�LEB#Va`&z)FZV

indirect
JZf?fMJELZ]��-{|A&WnLMAlWgH

]i{|WnL�JU]mAaJ|D_F��#V&W^]mR;`&JeB#f�]mAaJe`#W^Y[J�Li]UJMf?fMJ<LZ]�WvVr]mAaJ|D_B/`&JMj&k&Y[J<HhJMVs]iJ�`�ACJZY[J���R&V&fiBPjm`/H
]mAsYpBER;�<A_�&JiVaJZY[FMj;J q R)W7jvW4O&Y�W4R/D:F�`h~nR>H?]?D_JMVs]iH
W4VoAaB#R;H\W4V;�ek&Y\WnL�JEHhw#�tH(]mAaJeL<B/Hn]�BEf�ACBER;H\W4Va�
Y�WnHhJEH
W4Vok;B)B<Y�`<WnH?]mY-WgLZ]�H6�7OaJ<L�FZR;HhJeB#f>A&Wg�#AaJZY�k&Y�WnL<J�HU`<R;J�]+B�OaJZ]7]iJZY>k&R&O&j4WgLeHhLMACB/B#jgH6FZVa`
OaJ<L�FiR;HhJeB#f;]mACJe`&J

-
L�B#R&k&j4W4V;�lBEf�]iFZ�oOPR&Y[`&JMV;H
fmY[BED�jnB)LEFZ]mWnB#V_LMAaBPWnL<J��-z#AaB#R;HhJZACBPjn`)H(]mAaFZ]

k&Y[JZX&WmBER;H\j7N_LMAaB)HhJUk&Y-W4X;FZ]iJeHZLZAaB)B#jnH
WvVrk;FZY-]�OaJ�L<FZR;HhJ|W^]�FMjvjmB/{�J�`�]mAaJMDu]iB�L!B#VaH?R)D_J
LZACJ�FiktACBER;H\W4VC��W4Vok;B)BEY6`<WgH?]mY-WnLi]iH(VaB){ÑACFpXCJ�jgJ�HpHUBEf�FZVlW4V;L�JMVs]?W4XaJU]+B�L�B#Vs]mW4VPR;J�W4Vo]mACJ
k&Y�W4XaFZ]iJeHZJ�LZ]+B#Yhw<@�ACJ�HhJU]i{�BlJZf?fMJ�Li]iH6L�B#DtO&W4V;J|W4Vo]mAaJ|DGB/`&JZj&]-B�Y[J<H?R&j^]�W4V_FMVlWvV;LiY[J�F�HZJ�W4V
k&R&O&j3WgLeHZLpACB/B#j;FZ]7]iJZVa`&FMVCL�JUR/VC`&JZY�L�JZVP]mY[FMj4W\�<FZ]gWmBEV

–
FZV;`�]mAsR;H6Fe`&J�LMj4W4V;J�W4Vok;JiY�k&R&k/W4j

spending.xiv
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@�AaJUVaJM�P]UHZJZ]�B#f�L�BEj�R/DlV;H
W4Vo@�FpO&jgJeÃ�]mAaJiVoY[JZk;B#Yg]iHa]mAaJUW4Dlk;FELZ]�B#Vok;JZY[L<JpW4XCJ�`�k&R&O&j3WgL
sc
ACB/B#j q R;FMjvW�]gN/w#�KJZYpJ�z#]mAaJe`<W4f-fhJZY[JMVaL�JEH(OCJZ]i{�J�JMVtD�B/`&JMjgH(]mAaFi]�F�HhHnR/DGJUVCB�OaJMACFpX&WmBEY[FMjLZACFpVC�/JeFiVa`�]mAaB)HhJU]mACFZ]CfmR)j3j7NoW4V;L�BEY\k;B<Y[FZ]iJ�Fijvj>�&JMVaJZYpFpj>J q R)W4j3W4OsY�W4R/D:JMfgfhJELZ]iH6FZYpJUVaB<]

`<Y[FMD_FZ]?WnL�w#�-V_FMj4j>L�F�HpJ�HZz/L<JZVs]mY[FMj4Wg��FZ]?WnB#VtjgJ�F<`&H(]iBlFUVaFZY-YhB){�W4Va�lB#f�k&R/O&j4WgLHZLMAaB)BEj q R;FMj4W^]?N`#Wvf?fhJZY[JMVaLEJ�H6F<LZY[B)HhH6`#WnHn]mYiWmLZ]iH
- -
k&Y\WvDGFZY�W4j3NlOCJ�L�FZR>HhJeB#f|J q R;FMj4Wg��FZ]?WnB#V_BEf�Hnk;JpVC`EW4V;�&w#�KHk;J�JZY�L<BEDok;B)H\W^]?WnB#VaH6{�W^]gA&W4Vok&R)O&j3WgLeHZLpACB/B#jnH6LMACFpVC�&J�W4Vl]mAaJe�&JiVaJZY[FMj;J q R)W3j7W4O&YiW4R)D_zPj4W^]m]?jnJF�`&`#W^]?WnBEVCFMj
LMAaFMVC�&JU]iFZS;J�H(k)jnF�L<J�wE@�AaJ|W4VaLZYpJ�FEHhJ|WvVrk&R/O&j7W\LeHZLMAaB)BEj q R;FMj3W�]gNoW4V_`#WgH?]mY�WnLZ]iHe»FZVC`t¿�OCJZ]i{J<JpVr]mAaJUk;FZY\]mWnFMj;J q R/W7j3W4OsY�W4R)D�FMVa`�]mACJ�fmR)j4j��&JZVaJiY[FMj
J q R)W3j4W4O&Y�W4R/D�WgH�W4Vl]mAaJ

Y[FZVC�&JeBEf�¿
-
Á&òóFiVa`�WmH6`<R;JeHhB�jnJMj3No]-B�FZVlW4VaLZYpJ�F�HhJ|W4Vok>J�JZY q R;FMj4W^]gNrWvVr]mAaJEHhJeHZLpACB/B#jnH6FEHLZA&W7j\`<YpJpVrk&Y[JZX&WnB#R;H\j3NlW4Vok&Y�W4X;FZ]iJeHhLiAaB)BEjnH
W4V_`#WgH?]mY�WnLZ]�»�HZ{�W^]iLMAo]+B�k&R&O&j4WgLeHpLZAaB)B#j\H

OaJ<L�FiR;HhJeB#f;]mACJe�&JMVaJZYpFpj;J q R/W7j3W4O&Y�W^R/D:JMfgfhJELZ]iH(W4Vo]mACJUA;BER;HnWvVC��DGFZY-S;Ji]iwe�\V]mACJeL�F�HhJeB#f
L�JZVP]mY[FMj4W\�<FZ]gWmBEV_B#f�k&R/O2jvWgL�HhLMAaB)B#j/f?W4V;FpVCLMWvV;�&z#]mAaJUDGFMW4VGJpf?fhJ�LZ]iH(]mACJZY[JZfiB#Y[JeHhJ<JpD�L<JpVP]iJZY[J�`
FZY[B#R&Va`l{|AaFZ]�ACFZk&k;JZV;H(]-B�k&R&O&j4WgLeHhLMAaB)B#j;H?k;JMVa`#W4V;�&wE��Va`�O;J�L�FiR
HZJeBEf�]mAaJe`&J<Lpj4W4V;J|WvV
k&R&O&j3WgLeHZLpACB/B#j;H?k;JMVC`EW4V;�&z)BEXCJZY[FMj4j&k&R/O&j7WgLeHhLMAaB)BEj q R;FMj7W3]mN��-FZXaJiY[F��&J�`lF�LZYpB/HZH6`EWgHn]mY-WnLZ]iHZ�`&J�LMj4W4V;J�H;O&N_FMOaB#R&]CÕ;ò:`&J<H?k)W^]iJ�]mACJ�W4VaLiY[J�FEHhJ|W4Vok;J�JZY q R;FMj4W^]?NK{�W�]gA&W4Vl]mAaJUk&R&O&j7W\L
schools.

@�AaJ|jnFEH?]�HhJZ]>B#fUL<BEj^R)DlV;H
W4Vt@�FZO&jgJeÃ�]iJZj4jgH6FeHhBPD�J�{�AaFM]�`<W4f-fhJZY[JMVs]�H�]+B#Y-N/wE@�AaJ<HhJeL�BPj�R/DlV;H
`#Wvf?fhJZY�fmYpBPDu]mAaJUk&Y[JiX&WnB#R;H6HhJZ]�W4Vo]mACFZ]C]mAaJMNoVCB/{�W4V;Lpj�R;`/J|W4Vo]mAaJeFZXCJZY[F��&Je`#WgH?]mY-WmLZ]�HhLMAaB)BEj
q R;FMj4W^]gNrf-Wg�<R&Y[J�H(]mACJUY[B#jnJeBEf�k&Y�W4XaFZ]iJeHZLMAaB)BEjnHU{�W^]mA&W4VGJ�FELZA_`#W\Hn]mY-WgLZ]iw#�CW^Y[Hn]izEVCB<]iJ�]mAaFi]+z{|A&W3jgJ àU´&Ý&·3Æ7µUÅ#µZ¯;¹&¹&·�Ü&´<¶;·3Æ3²Ïá W4V_`EWgHn]mYiWmLZ]�»�Y-WgHhJ�H
O&N�¿&¿/òÞW4Vo]mACJ�fmR)j3j;�&JMVCJZY[FMj
J q R)W4j3W4OsY�W4R/DÞD_B/`&JMjnz ¹&Û�°E³n¶;·3·PÅ�µZ¯;¹&¹&·CÜ&´<¶;·3Æ7²Èá W4V_`#WgH?]mY-WgLM]�»�Y-WnHZJ�H;O&N_BEV&j4N_ô&òÞOCJ�LEFZR;HhJ
k&Y�W4XaFZ]iJeHZLZAaB)BEj;Fi]3]iJZVC`&FMVaL�J|fiFMj3jgH
fmY[BPD�Á&À&òÞ]+Bl¿&¿&w4Ãsò

--
FiVa`�]mA&WnH
W4V;LZY[J�F�HZJ�WgH
AaFMj7f

{|AaFZ](W^]�{eBER&jn`�O;JUACF�`l{J|VaB<]�L!BEVCH\Wn`)JZY[J�`�]mAaJUfmR)j3j>HhJi]�BEf(OaJMAaFMX&WnB#Y[FMj;LMAaFMVa�)J�H
W4Dlk/j7W\J<`
O&N�]mA;Je�&JZVaJZYpFpj>J q R)W3j7W4OsY�W4R/D�D_B)`&Jpjgw)õ�X;JiY[FMjvj>HhLMACB/B#j q R;FMj4W^]?NofiB#Y�Fpj4j>LMA&W3jg`<Y[JZVlW4Vo]mAaJH?]iF+]iJe`&J�LZj4W4V;JEH(O&N_FMV_FMD_B#R)Vs]�YMB#R;�<A&j4NKH\W7D�W7j\FiY�]+B�]mAaJ�`&J�LMjvW4V;J|W4Vok&R/O&j7WgLeHhLMAaB)BEj q R;FMj7W^]gN/zOsR&]�]mAaJe`#WnH?]mY�W4OsR&]mWnB#V_B�f;]mACJe`&J�LMj4WvV;J|WgH6`#Wvf\fMJZYpJpVP]�{�ACJZVlk&Y-W4XaFZ]iJeHZLZAaB)BEjgH6FiY[J�W4VCLpj4R;`&J�`&w
�-Vok;FiY-]mWnLZR)jgFZY[z#]mAaJUY[F+]mWnBlB#f

public
HZLpACB/B#j q R;FMj4W^]gNrWvVG`#WgH?]mY�WnLZ]�Á�]-B�]mAaFZ]�W4V_`#WnH?]mY�WnLi]e»`&J�LMj4W4V;J�H;O&N_Ã&À&òó�7fmY[B�D�¿&wv¿&Á�]+Bð»[w Õ;ö&�gz){�W�]mAo]mA&WnH6`&J�LMj7WvV;J|OaJMW4V;�l`EWmH?k&Y[B#k;BEY?]mWnB#VaFZ]iJMj4N

`<R;JU]+BlFZV
increase

W4Vok&R)O&j3WgLeHhLMAaB)B#j q R;Fpj4W^]?NlW4V_`EWgHn]mYiWgLZ]�»[w<@�ACJUY[FZ]mWnBlB#f overall
HhLMAaB)B#j

q R;FMj4W^]gNrWvVG`#WgH?]mY-WgLZ]�Á�]-B�]mAaFi]CW4V_`EWgHn]mYiWmLZ]�»<z<AaB){JZXCJZY[z#fiFMj3jgH
O&NKB#V&j3N_¿;»<òó�vfmY[BPD÷»<w4Ã&Á�]+B
1.
¿&ô&��OsR&]�{|W^]mAo]mA&WgH6`2J�LMjvW4V;J|OaJMW4V;�l`EWgH?k&YpBEkCBEY?]mWnB#VaFZ]iJMj4NK`<R>JU]+B�F

decrease
W4V_B#XaJZYpFpj7j

HhLMACB/B#j q R;FMjvW�]gNoW4VG`#W\Hn]mY�WnLZ]�Áo�-{|W^]mA_B#V&j4N_FeH\DGFMj3j)WvV;LiY[JEF�HhJ|W4V_`EWgHn]mY-WgLZ]�»<�gw)ø ¯;°iÇ}Û<Æ3° â °iº
²È¯;³Z¹&´<É&¯G²È¯;°e·3°iÇ&Å�¹3Ìl¹<Ç;·Ïá¦²È¯;°;àU´&Ý&·7Æ3µ�Å#µZ¯;¹&¹&·PÅZá�Å#²7°ZÍ�ù
µ�°iÇ;²3³?¶;·7ÆÈîZ¶;²3Æ3¹<ÇG²Ï¯;´<Å�·3°Z¶&º&Åe²3¹�¶
substanti ¶;·PÇ&¶;³Z³h¹ â ÆÈÇ&ÉG¹mÌlÆÈÇ;²7°�³ -º;ÆÈÅ#²7³hÆ7µ�²CÜ&´<¶;·3Æ7²ÈáeºCÆ Ì7Ì&°�³Z°ZÇ;µ�°ZÅ;àU³hÆÈÍ�¶>³hÆ3·ÏátÝ&°�µZ¶;´<Å�°
Å#µi¯;¹&¹&·ÈÅ6É;°�²�Ý&°�²3²7°�³6ÆÈÇ�àU¹&¹&³;º;ÆÈÅ#²7³hÆ7µ�²ÈÅ�åEú�¹ â °�ÛE°�³nù â ¯>°ZÇ�Û�Æ3° â °ZºG²È¯;³h¹&´<É&¯G²Ï¯;°e·3°ZÇ&Å�¹mÌr²È¯;°
µ�¹<Í�Ý&ÆÈÇ;°Zº�àU´&Ý&·7Æ3µU¶&Ç&º�àU³hÆ7ÛZ¶;²3°UÅ�µZ¯;¹&¹&·PÅZá�Å#²7°ZÍù>²È¯;°UÇ&¶C³h³Z¹ â ÆÏÇ&ÉG¹mÌtÆÏÇ;²3°�³ -º;ÆÈÅ�²3³ZÆ3µ�²
¶;Û�°�³n¶&É;°UÅ#µZ¯;¹&¹&·�Ü&´<¶;·3Æ7²Èát¹&µ�µ�´&³nÅ(àU³hÆÏÍ¶>³hÆ7·ÈátÝ&°�µi¶;´<Å#°e¹?Ì�¶G³h°Zº;´&µ�²7Æ3¹<ÇGÆÈÇrÅ#µZ¯;¹&¹&·CÜ&´<¶;·7Æ3²Ïá
ÆÈÇG²Ï¯;°e³hÆ3µi¯tº;ÆÏÅ#²7³hÆ3µ<²ÈÅ#å
ë å û;å ±;²È¶;²7°eü³n¶&Ç;²ÈÅ -in-Aid

@�AaJeJZ�P]mY[JMD_JEH6BEf(fmR/j7j;`&JEL�JMVs]mY[FijvWg�EFZ]mWnB#V_FMVa`�fmR/j7j
L<JpVP]mYMFMj4Wg��FZ]?WnB#VtD�B/`&JMjgJ�`�W4Vo]mACJ
k&Y[JZX&WmBER;H6HZJ�LZ]?WnB#V;H6FZY[JUYpFZY[JZj4NlfiBER&VC`�W4VGHhLMAaB)B#j;H\NaH?]iJMDGH
W4Vo]mAaJUT�w4�;w<dFZ]mACJZY[z#D_B)H?]
H?]iF+]iJ�H(ACFMXaJe`&J�H\Wg�#VaJ�`lL�B�Dok/j4WgLEFZ]iJ�`�fiB#YiDrR/jgF�J|fiBEY�`&J+]+JiYiDlW4V&W4V;�lH?]iFZ]iJeFZWm`&wE@�A&WgH(Y[J�HnR/j^]iH
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W4VGªZA/NPOsY�Wg`&«eH\NaHn]iJpDGHUBEf�k;FZY-]mWgFMj)jnB/L<Fpj�fmR/VC`EW4V;�l�7]mNEk/WgL�FMj7j3N�]mAsY[B#R;�<Ao]mAaJUk&YpB<k;JZYg]mN�]iFZ�C�
L�B#DlO&WvV;J<`t{�W^]gA�HhB#D}J�H?]iF+]iJUfmR/VC`EW4V;�l�7]mNEk/WgL�FMj7j3Nof?R/VC`&JE`�]mAsY[B#R;�<A_Hn]iF�]iJUW4VaL<BPD_JeB#Y|HhFMjnJEH
taxes).

�>]mACJZY[JZfiB#Y[JUk&YhB)L�J�J�`�W4Vo]mA&WgH6HhJ<LZ]gWmBEVo]-B�kPYMB#X&Wn`#W3Va�lHZBPD_JeJM�aFMDlk/jgJ�HUBEf�H?]iFi]iJ
�<Y[FZVP]�k&YMB)�<Y[FZD_H;]+B�W4V&XCJ�H?]?Wn�&FZ]iJUACB/{�k;FZY?]mWnFMj
FMVa`l�&JMVaJMY[FMj;J q R)W4j3W4O&Y�W4R/D�JMf?fMJELZ]iH
D_FMN
W3Dlk;F�Li]UFiV_FZV;FMj4NaH+W\HUBEf�HnR
LMAoA&NPO&YiWg`lH\NaHn]iJMD_Hhw#�-Vok;FZY\]mW\LiR/jnFiY[zE��OCJ��#WvV�{�W^]mA_F
L�B#Dok;FZY�WgHhB#V_B#fUHn]iFZ]iJUO&jnB)LZSG�<Y[FZVP]iH6�?BEf�×&Á&z4À&À&À�k;JZY>k&RPk/W4jn��]iBlFZj4j>HhLMAaB)BEj;`#WgH?]mY�WnLZ]iHU{�W^]mA_F
H?]iF+]iJUD_FZ]iLiA&WvV;�l�<Y[FiVs]�k&YhB/�<Y[FiDu]mAaFZ]�Y[J q R&W�Y[J�H(Y[B#R;�<A&j4No]mAaJeHZFMD}J|jnJMX;JMj;BPf�H?]iFZ]iJf?R/VC`EW4V;�&w)�7@�ACJUjnFZ]m]iJZY�H?W4DlR/jgFZ]?WnB#VaH
DGFZ]iLZAljnB)L�FMj;H?k>JpVC`EW4VC�eO&NrÕ;ÀtL<JpVP]iH(fiB#Y�JZXaJZY�N�`&BPj4jgFZY
B#f>jnB)L�FMj;H?k;JMVa`#W4V;�&w4���>]mACJZVok&Y[B)L�J�J�`�]+B�FiV_FZVaFMj7NaH\WgH6BPf�D_B#Y[JU]iFZY[�&J+]iJ�`lH�]iF�]iJeFiWn`&z/F<�&FpW4V
H\W4DlR/jgFZ]?W4Va��OCB<]mAoO&jnB)LZSGFMVa`�D_FZ]iLZA&W4V;�l�<Y[FMVs]iHZwE�?]CWnH6{rJpj4j&R)Va`)JZY[Hn]iB&B/`|]mAaFZ]�OPjnB/LiS}FiVa`
DGFZ]iLZA&W4V;�lFMW\`�ACFpXCJUY[FZ]mACJZY�`#Wvf?fhJZY[JMVs]�OsR)W4j^]

-
W4VtW4V;LEJMVs]mW4X;J�HZz/{�W�]mAo]mAaJUfiB#Y�D_JZY��#WvX&W4V;��Y�WnHpJ

]+BlFZVlW4VaL<BPD_JeJMfgfhJELZ]�{|A&WvjgJU]mACJ�jnFi]m]iJZY|F�`&`&HUFeH?R&OaHn]gW�]mR&]3WnBPV�Jpf?fhJ�LZ]�OaJ�L<FZR
HZJ�W�]ULiAaFMVa�&JEH
]mAaJUYpJZjnFZ]?W4XaJUk&Y�WgL�JeBEf(fmR)Va`#WvV;��jnB)L�FMj
HZLpACB/B#jnHZwE�-V�F�`&`EW�]gWgB#Vaz#AaB){JZXCJZY[z<]mACJ�HhJUk&Y[B)�<Y[FZD�H
AaFMXCJe�&JpVCJZY[FMj>J q R/W4j7WvO2YiW4R)D�JMf-fMJ<LZ]iH(]mAaFi]CAaFMXaJUVCBE]�]mN�k)WgL�FMj4j3NlOaJ�JMVo]mYpJ�F�]iJ<`eW4Vok;B#j4WgLpN
FZVCFpj7NaH+WgHhw#�-V_J�F�LMA_L<F�HhJ<zE]mACJUY[J�H?R)j^]iH6FiY[JUk&Y[J�HZJZVs]iJ�`l�7W4Vo@�FZO&jgJ�H6ôlFZVC`l½&��W4V_F|fiBEY\D}Fi]
H\W4D�W7j\FiY�]+B�]mAaFZ]�R;HhJ�`�W4Vo@�FZO&jgJeÃlBEf�]mAaJUk&YpJZX&WnB#R;H6HpJ�LZ]mWgB#Vaw
Á&w4¿;»<w&�P]iF+]iJU��Wn`&Je�|Y[FMVs]iH
@�AaJU]+B#klAaFMj4f�BEf�@�FpO&jgJeô�k&YhBEX&Wm`&J�HUH\W3DlR/jgFZ]?WnB#VoY[J�HnR/j�]iH�fiB#Y>]mACJ�W4VP]mYMB)`<R;L�]mWmBEV_B#f�F
×&Á&z4À&À&À�k;JZY>k&R&k&W4j>H?]iFZ]iJUO&jmB/LZSG�<Y[FiVs])]+B�Fijvj;`#WgH?]mY�WnLZ]iHZwE@�ACJ�f?W4Y[H?]�L�B#j^R)DlVtW4VGJ�F�LMA_HnR/O

-HhJ<LZ]gWmBEV_��jnFMOCJpjgJ�`�ª�I�B�brJiAaFMX&WnB#Y Ô A;FMVC�&J�«���H\W4Dlk/j7N_F�HpH?R)DGJ�H6`#WgH?]mY-WnLi]iH6{�W4j3j>H?k;JMVa`lFMV
F�`&`#W^]?WnBEVCFMj;×&Á&zvÀ&À&À�k;JiY�k&R&k/W4j;{�W^]?AoVCB�LZACFpVC�&J�W4VlXaB#]iJ+Y|B#Y>AaB#R;HhJiAaBPjn`�OCJpA;FMX&WnB#Y[w
I�FZ]mR&Y[FZj4j3N/z)F�jgFZYp�&J�W4VCLZY[J�F�HpJ|W4Vok&R&O&j3WgLeHpLMAaB)B#j;�-FZVa`lB#XaJZYpFpj4j>HhLMAaB)B#jn� q R;FMjvW�]gN�{B#R)jn`]mAaJiVo]iFZS;JUk&jnFEL�J�w#@�AaJeHZJ�L�B#Va`lL�B#j^R/DlV�WvV�J�F<LpA�H?R)OaHhJ<Lp]mWmBEV_��jnFMOCJpjgJ�`�ª���FZY\]mW\FMj
c q R&Wvj7W4O&YiW4R)DuñKB#]mW4Va�&��F<HhH?R)DGJEH(XaB#]iJZY[H(VCB/{�XaB<]iJ�B#VojgB/L�Fij&]iFZ�aJ�H;S/VCB/{�W4VC�e]mACFZ]C]mACJ
H?]iF+]iJe{|Wvj7j&k&Y[B#X&W\`&JeFMV�F�`&`EW�]gWnB#VaFMjCW4V;L�B�D_J

-
]iFZ�lfmR)Va`&J�`l�<Y[FiVs]iz#OsR&]CVCB�F�`&`<W^]mWmBEV;FMj

AaB#R;HhJMACBPjn`�OaJMAaFMX&WnB#Y�LMAaFMVC�&J�H6FZY[JeFMj4jnBC{�J�`&w#�-V_`#WnH?]mY�WnLM]�»<z<k;JiY�k&R&k&Wvj;Hnk
JMVC`EW4Va��]mACJpV
fhFpj7jgH�OCF�LZSl]+B�W^]iH6B<Y-Wm�EW4V;FMjCjgJMXaJMj;{�A&W7j\J|W^]�LZACFpVC�/J<H6H\j3Wg�#As]?jvNrWvVl]mACJeB<]mAaJZY�`<WgH?]mY\WnLZ]iHhw#�tH6F
Y[J�HnR/j�]iz&BEXCJZY[FMj4j&k&R/O&j7WgLeHhLMAaB)BEj q R;FMj7W^]gN�Y�WgHhJEH6H\j3Wg�#As]mj4Naw#��W4V;Fpj7j3N/z#]mAaJU]mA&W^Y[`lL�B#j^R)DlV�W4VJ�F�LMA_HnR/OCHhJ�Li]gWnB#V_��jnFMO;JMjgJ�`lªZ�CR)j3j;�oJMVCJZY[FMj&c q R)W4j3W4O&Y�W4R/DG«��aW4VaLMj4R;`&J�H;AaB#R;HhJMAaBPjm`OaJMACFpX&WmBEY�LMAaFMVC�&J�H

–
{|A&W\LMAlW4V;LMjvR;`&J|D_B)H?]�VaB<]iFiO&jvN�FeH\D}FMj7j
H\A&W4fm]�BER&]>B#f;k&Y�W4XaFi]iJ

HhLMACB/B#jnH6FMVa`�W4Vs]iB�k&R&O&j4WgLeHpLpACB/B#jnH xv F�L<L�BEDrk;FpV&WgJ�`�O&NKH\DGFMj3j>LMAaFMVa�&J<H�W4VlAaB#R;HhJUk&Y�WnL<J�H]mAaFi]�L�FZR;HZJeF�`&`EW�]gWnB#VaFMj)DGFZY[�#W4V;Fpj>F�`h~gR;H?]?D_JMVs]iH
W4VoAaB#R;HpJZAaB�jn`�jnB)L�FZ]?WnB#V_LZACBPWnLEJ�Hhw#@�AaJ|fmR/j7j
gen

JZY[FMj
J q R/W7jvW4O&Y�W4R/D:JMf?fMJ�Li]UB#Vok&R&O&j4WgLeHhLMAaB)B#j q R;Fpj7W^]?NoWgH�D�FZY[�#WvV;FMjgz){�W^]mAo]mACJeJZ�aLEJZk&]mWnB#VB#fU`#WnHn]mYiWmLZ]�Át{|AaJiY[J�]mACJeH\DGFpj4j>Hp{�W^]iLMA_B#f�A&W\�#Aok;J�JiY q R;Fpj4W^]?NoACBER;HZJpACBPjn`&H(]iB�k&R&O&j4WgLHhLMACB/B#jnH6L�FiR;HhJEH6FeH\Wn�#V&W3f\W\L<FpVP]>W4VaLiY[J�F�HZJ�W4Vok&R)O&j3WgLeHhLMACB/B#j q R;FMjvW�]gNCw/õ|X;JZY[FMj4j
HZLMAaB)BEj
q R;FMj4W^]gN�LpACFMVa�&J�H6H\W7D�W7jgFZY�j3N/zPfiB#Y�FeH?DGFMjvj>B#XaJZY[FMj7j;�&FpW4V�W3V_HZLpACB/B#j q R;FMj4W^]gNlfmY[B�Du]mAaJeH?]iFi]iJ
O&jnB)LZSG�<Y[FZVP];k&YhB)�<Y[FZD_w#@�AaJ|WvVP]iJZY

-
`#WnHn]mY-WgLZ]�XaFZY�WnFMVaL<J�W4VlOaB#]mAok&R&O&j4WgLeFpVC`lBEXCJZY[FMj4j
HZLpACB/B#j

q R;FMj4W^]gN/zPACB/{�JZXCJZY[zPW4VCLZY[J�FEHhJ<Hhw
��ACFZ]�FZY[JUD_FZYp�EW4V;FMj
LMACFMVa�&J�H
fiB#Y�O&jnB/LiS}�<YpFZVs]iH(]mR&Y\VoW4V&]+B�DoR;LMAlD_BEYpJeH\W\�#V&W4f-WgL�FMVs]
LZACFpVC�/J<H(R/VC`&JZY�FUDGFZ]iLZA&W4V;�l�<Y[FZVP]�k&YMB)�<Y[FZDu]mACFZ]CY[J�HnR/j4]iH��7W4VlfgR)j4j
J q R)W3j7W4OsY�W4R/DG�aWvVr]mAaJHhFMDGJ|jnJMXaJMj
B�fUHn]iF�]iJeHnk;JZVC`EW4V;�lF�H6Fe×&Á&z4À&À&À�O&jnB)LZSG�<Y[F�VP]iwE�t�&FMW4Vaz#]mAaJ|W4V&W^]?WnFMj
L�B�j^R/DlV
H\W4Dlk/j7N_F�HpH?R)DGJ�H(]mACFZ]�jnB)L�FMj&]iFZ�aJEH(Y[JMD_FMW4VGL�B#VaH?]iFiVs]�R&Va`&JZY(]mAaJUO&jnB)LZSG�<Y[FZVP]izEOPR&]
OaJ<L�FiR;HhJeB#f;]mACJeH?R)OaHn]gW^]�R&]mWnBEV�Jpf?fhJ�LZ]�FZY-WgH\W4V;��fmY[B#Du]mAaJeLiAaFMVa�)J�W4Vo]mACJUY[JMjnFZ]?W4XaJUk&Y�WnL�JeB#f
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k&R&O&j3WgLeHZLpACB/B#j;H?k;JMVC`EW4V;�&z#]mAaJeªZVCFMývX;J<«�W4V&W^]?WgFpj>J�Hn]gW4DGFZ]iJ�H6B#f�H?k;JMVa`#W4V;��W4VaLiY[J�FEHhJ�HUFZY[J
J�HZHhJMVs]?WnFMj3j7N_L�B#Y-Y[J�L+]�fiBEY�`<WmH?]mY-WgLZ]iH6¿lFZVC`lÁ&w/õ|V&j4NoW4V_`EWgH+]mY-WnLZ]�»�`PB/J<H(k&R&O&j4W\L�HhLMACB/B#j
H?k;JMVC`EW4V;��VaB#]CY-WnHpJeF<H
DoR;LMA_{�AaJMVok;B#j4W^]?W\L<Fpj>F�`h~gR;H?]?D_JMVs]iH(O&NoXCBE]iJiY[H6FZY[J�]iFZS;JZVoW4VP]iB
F�L�L<BER&VP]U�vksY-W4DGFZY�W3j7NoOaJ<L�FiR;HhJU]mAaJeL<BEVCH?]mY[FMW4Vs]�B#f�F�DlW4V)W3DlR/D:H?k;JMVC`EW4V;��jmJpX;JMj;BPf�×&Ã&z4À&À&À
{�F�H
WvV&W�]gWgFMj3j7NoO&W4V;`EW4V;�lB#V_`EWmH?]mY�WnLZ]�»<w^��@�AsR;HZz<]mAaJUk;FZY?]mWnFMj
J q R/W4j3W4O&Y�W4R/Duk;B�jvW�]gWgL�FMj
F�`h~nR>H?]mD_JMVs]�k&Y[J<`EWnLi]iH6H?R&O;Hn]iFZVs]mWgFMj)WvV;LiY[J�FEHhJ�H
W4Vok&R)O&j3WgLeHhLMACB/B#j q R;FMjvW�]gN/z)J�Hnk;J�LMWgFpj7j3NoW4V`#WnH?]mY�WnLZ]iHU¿tFiVa`lÁ&wE��W4VCFpj7j3N/z#]mAaJ|fmR/j7j;J q R/W7j3W4O&Y�W^R)D�F�`h~gR;H\]mD_JMVs]�Y[J�HnR/j�]iH(W4V_F�`&`#W^]gWmBPVaFMj)j\FiY[�&J
LZACFpVC�/J<Hhw#��W^]?Aok&R&O&j3WgLeHpLMAaB)B#j q R;Fpj4W^]?NoW4V;LZY[J<F�H\W4V;��WvV�Fpj7j;`EWgHn]mYiWmLZ]iHhz)H?R&OCH?]iFMVs]mWgFMjHh{�W^]iLMA&WvVC��fmY[B�Duk&YiW4XCFZ]iJeHhLMACB/B#jnH
W4Vs]iB�k&R&OPj4W\L�HhLMACB/B#jnH�F�H6{�JMjvj>F�H
D�Wg�<Y[Fi]mWnBEV�BEf
k&Y[JZX&WmBER;H(k&Y�W4XaFi]iJeHhLMAaB)B#j;FZ]3]iJZVC`EW4VC��AaB#R;HhJiAaBPjn`&H
fmY[B�D¡kCB&BEY�`<WnHn]mY-WgLZ]iHa]+B�{�J�FZj�]mA&W\JiY
`#WnH?]mY�WnLZ]iH;]iFZS;J�H(k&jnF<L�JeFEH(AaB#R;HhJUk&Y�WnL<J�HUF�`M~mR
Hn]C]+B�Y[JZf?jgJ�LM]�LZACFpVC�&J�H
W4Vok&R/O&j7WgLeHhLMAaB)BEjgHZw xvi��B/{�JZXaJiY[z<]mAaJe`&J�LMj4W4V;J|WvVrk&YiW4X;FZ]iJeHZLZAaB)B#j;FZ]3]iJZVC`&FMVaL�J|W4V_`EWgHn]mYiWmLZ]�»e`PB/J<H(VaB<]CYpJ�H?R)j^]�W4V_F
jgFZY[�&J|W4V&f-j4R/�_B#f�A&Wg�EArk;J�JZY q R;FMj4W^]gNlACBER;HZJZAaBPjm`/H
W4Vs]iBl`<WgH?]mY-WmLZ]�»Uk&R&O&j4WgLeHhLMACB/B#jnH
OaJ�L<FZR
HZJB#XaJZY(]i{eBe]mA&W�Y[`&H6B#f;]mACB)HhJUjnJEFMX&W4Va��]mAaJUk&Y�W4XaFZ]iJeHZLMAaB&B#j\H
W4V_`#WgH?]mY�WnLZ]�»�DlWn�<Y[FZ]iJU]-BoB<]mAaJZY
`#WnH?]mY�WnLZ]iH;]+B�R;HhJUk&R&O&j4WgLeHhLMACB/B#jgH(]mAaJZYpJ�wE@�AsR;HZz<]mAaJUfmR)j3j�J q R/W4j3W4OPYiW4R)D�H\W7DlR/jgFZ]?WnB#VaH6HnR;�&�&J�Hn]
H\DGFMjvj>F�`&`#W^]?WnBPVaFMj)W4V;LZY[J�FEHZJ�H
WvVrk&R/O&j7W\LeHZLMAaB)BEj q R;FMj3W�]gNoW4V_`#WgH?]mY�WnLZ]iHe»eFiVa`l¿lFZVa`�j\FiY[�&JW4V;LZY[J�FEHZJ�H
WvV�`EWgH?]mY�WnLi]�Á&w&õ�XCJZY[FMj4j
HZLpACB/B#j q R;FMj3W^]?N��-{�A&WgLMAtW4V;L�B#Y-kCBEY[F+]iJ�Ha]mAaJ|W4Dok
F<LZ]�B#f]mAaJe`<WgHZFZk&k;J�FZY[FMVCL�JeB#f��&B&B)`ekPY-W4X;FZ]iJeHhLiAaB)BEjnHZ��F�LZ]mR;FMj4j4NK`<Y[B#k;H(O&Næ»<¿&òÎW4V_`#WnH?]mY�WnLZ]�»
(even

]mAaB#R;�<Aok&R&O&j3WgLeHZLMAaB)BEj q R;FMj4W^]?NoY�W\HZJ�H
O&N_FMj4D_BCH?]�¼ek;JiY[L�JZVP]i�-z&{�A&W4jgJ|W^]>W4VaLiY[J�FEHhJ�HO&N�BEX;JZY�Á&À&òÞW4V_`#WgH?]mY\WnLZ]�Á&w
@�AaJUk&Y�W4D}FiYiNrD}J<HpHhF��&J|fmY[BPDu@�FZO&jgJeô&z#]mAaJZVCzPWnH(]mACFZ] ´<ÇaÆ3Û<°�³?ÅZ¶;·PÅ#²Ï¶;²3°U¶;ÆÈº�àU³Z¹<É;³?¶&Í�Å�²È¯&¶;²
¶;³h°UÇ;¹&²�²È¶;³?É;°<²3°ZºG²3¹�Å�²3³Z´<É&É;·3ÆÈÇ&Élº;ÆÏÅ#²3³ZÆ3µ�²ÏÅ6Í�¶&át³h°ZÅ�´&·3²CÆÏÇtÅ�¹<ÍK°e¹&Û<°�³?¶;·7·CÆÈÍ|àU³h¹&Û�°iÍK°ZÇ;²ÏÅ
ÆÈÇlÅ�µZ¯;¹&¹&·CÜ&´<¶;·3Æ7²ÈátÝ&´&²#Í�¶&áeÅ#ÆÈÍ�´&·3²Ï¶&Ç;°�¹&´<Å#·ÏátµZ¶;´<Å#°UÅ�ÆÈÉ&Ç;Æ Ì&Æ3µZ¶&Ç;²7·Èá¦·Ï¶;³?É;°�³UÆÈÇ;°�Ü&´&Æ7²3Æ3°iÅ
¶;µ�³Z¹<ÅpÅ6º;ÆÈÅ�²3³hÆ7µ�²ÈÅ wE�¡×&Á&z4À&À&À�O&jnB)LZSG�<Y[FZVP];YpFZWgHhJ�H(k&R)O&j3WgL�HhLZACB/B#j q R;FMj4W^]gNlO&NoO;FiY[JMjvN�Á&òþW4V
`#WnH?]mY�WnLZ]�»�{|A&WvjgJUY[FMWgH\W4Va��W^]�O&N_B#XaJZYr»<À&òÞW4V_`#WgH?]mY-WgLZ]�Ásw&�äW4DtW7jgFZY�j3Naz)B#XaJZY[FMj4j>HhLMAaB)BEj
q R;FMj4W^]gN���W4V;Lpj4R;`#W4V;�e]mACFZ]�ksYhB#X&Wn`&J�`�O&N�k&Y�W4X;FZ]iJeHhLZACB/B#jgHp��fiFMj3jgH6H\j3Wg�#As]?j4NoW4V}`#WgH?]mY-WgLZ]�»{|A&W3jgJUY�W\H\W4VC��O&N�BEX;JZY�¼&òÞWvV�`EWgH?]mY\WnLZ]�Á&wE�>B#Y�D_FZ]iLZA&W4V;���<YpFZVs]iHa]mAaJUY[J<H?R)j^]iH6FZY[JeJiXaJMV
D_B#Y[Je`<Y[FMD_FZ]?WnL�w#��FZY-]mWmFpj;J q R/W7j3W4O&Y�W^R/D�Y[J�HnR/j�]iH(]mAaFZ]�`PB�VaB<]�WvVCL�B#Y-k;BEYpF�]iJ�]mAaJe�&JZVCJZY[FMj
J q R)W4j3W4OsY�W4R/DÞAaB#R;HhJZACBPjn`lF�`h~gR;H?]?D_JMVs]iH
W4VoY[J�H\Wg`&JMVs]?WnFMj/j-B/L<F�]mWnB#V_FMVa`�k&Y�W4XaFZ]iJeHZLZAaB)B#j
LZACBPWnL�JU]iJZVC`�]+B�R&VC`&JZY[Hn]iF�]iJ�]mAaJ�HZJeJMfgfhJ�LZ]iHZw
Á&w4¿&¿&w<@�FiY[�&J�]iJ<`o�P]iF+]iJU�Wm`
@�FZO&jgJe½e]mACJZVo]mR&Y-VCH(]+Bl�<YpFZVs]iH6Hnk;J�LMW4fgWgLEFMjvj7No]iFZY[�&Ji]iJ�`�]-B�kaB&B#Y�k&R&O&jvWgLeHZLpACB/B#j;`#WnH?]mY�WnLZ]iH

–]mAaB)HhJUYpJZk&Y[J�HZJZVs]iJ�`�O&N�`#W\Hn]mY-WnLZ]�»�W4Vo]mAaJ|D_B)`&JMjnwE@�AaJU]-B<klk;FZYg]�BEf�]mAaJ�]iFZO&jgJUY[JZk;B#Yg]iH
Y[J�HnR/j�]iH�fmYpBED�Fe×&½&z4À&À&À�k;JZY�k&R&k&W4j)O&jnB/LiS}�<YpFZVs]�]+Bl`<WnHn]mY�W\Li]e»�k&R&O&jvWgLeHZLpACB/B#jgHhz){�A&W4jgJU]mAaJ
jnB){JiY�k;FZY-]�fiB/LiR;HhJ�H6B#VoYpJ�H?R)j^]iH(fmY[B�D�FZV_J q R;FMj3j7Nof?R/VC`/J�`�D_FZ]iLZA&W4V;�l�<Y[FZVP]C]iFZY[�&J+]iJ�`oB#V&j4N]+Bl`<WgH?]mY\WnLZ]�»�{�W^]mAr]mAaJeFMW4D�B#f�F�LMA&WgJpX&W4V;��]mAaJeHZFMD}J|jnJMX;JMj;BEf�Hnk;JpVC`EW4V;��WvV�`EWgH?]mY�WnLi]e»
k&R&O&j3WgLeHZLpACB/B#jnH6FEH6{�B#R&jn`lJMD}JiY[�&J�fmYpBEDu]mACJe×&½&zvÀ&À&À�]iF�Y[�&Ji]iJ�`�OaB)LZSG�<Y[FZVP]+w#QWmH?]mY�WnLZ]iH6¿
FZVC`tÁ�Y[JMD_FMW4VlfgR)Va`&J<`lHhBPjnJMj7No]mAsY[B#R;�<AljnB)L�FMj&k&Y[BEk;JiYg]mN�]iFZ�aJ<Hhw
Ô BEj�R/DlVê»|W4V_J�F<LpA�H?R)OaHpJ�Li]gWnB#V_F��&FMW4V_F�HpHnR/DGJ�H
VCB�F�`h~gR;H?]mD_JMVs]�O&NoXCBE]iJiY[H�B#Y
AaB#R;HhJMACBPjn`&Hhw#�?];WmH�VCBE]iJ<{eBEY?]mA&N�]mAaFZ]�JiXaJMVoR&Va`)JZY�]mAPW\H�ªZVCFMývX;J<«eF�HZH?R)Dlk&]gWnB#V

–
WvDrk/j7N&WvV;�

FZVlW4V;LZY[J�F<HhJeBPf(fmR/j4j3N�×&½&z4À&À&Àt�vR&Va`&JZY�]mACJ�]iFZY[�&J+]iJ�`�O&jnB)LZSG�<Y[FZVP]i�)W4Vok;JZY�k&R&k)W4j
Hnk;JpVC`EW4V;�
W4V_`#W\Hn]mY�WnLZ]�»�{�W^]mAlVCB�LZACFZVa�)J|WvV�H?k;JMVa`#W4V;��W4V_B#]mAaJZY�`<WgH?]mY\WnLZ]iHhz#k&R&O&j4WgLeHpLpACB&BEj q R;FMj7W^]gNrWvV
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`#WnH?]mY�WnLZ]�»�{eB#R&jn`lH?]?Wvj4jCVCB#]CAaFZX;JUY�WnHZJMVo]iB�]mAaJ|jnJMXaJMj;BPf�k&R&O&j7W\LeHZLMAaB)BEj q R;FMj4W^]?NtW4V_`#WgH?]mY�WnLZ]iH¿lFZVa`lÁl�-{|A&WnLMA_H?k>JMVa`lL�B#VaH\Wg`&JZYpFpO&j7NojgJEHhHh�\wE@�AaJeL�FMj4W4O/YpFZ]iJ�`�k&YhB/`<R;L+]mWnB#VlfmR/VCLZ]gWmBEV_B#f�]mAaJ
D_B)`&JMj;�EW4X;JEH6FeH?R)OaHn]iFZVP]gWnFMj&Y[B�jnJU]iBlH?k;JZVC`EW4V;��W4Vok&R&O&j7W+LeHZLZAaB)BEjgHZzEOPR&] ²Ï¯;°�³h°eÆÏÅ6¶_·7ÆÈÍ�Æ3²CÆÏÇ
¯;¹ â Í�´&µZ¯lÅ?àU°ZÇ&º;ÆÏÇ&Él¶;·3¹<Ç;°eµZ¶&Çl¶;µ�µ�¹<Í|àU·3ÆÏÅh¯ w#�CR&Y-]mACJZY-D_B#Y[J�z#]mAaJUkCBEj4W^]?WgL�FMj
F�`h~gR;H?]?D_JMVs]�7ACBPjn`#WvVC�lFpj7j;BE]mACJZY�AaB#R;HZJZAaBPjm`�OaJMACFpX&WmBEY�fgW4�;J�`&�aW4Dlk/j4W+J<H(]mAaFZ]�Hnk;JZVa`#W4Va��fmYpBPDuAaJEFMX&W4j3N
f?R/VC`&J�`lH?]iFZ]iJ�k&YMB)�<Y[FZD�H(]iFZY[�&JZ]iJ<`oF�]�kCB&B<Y�`<WnH?]mY�WnLZ]iHU{�W4j3j&Y�WgHpJeL�BEVCH\Wg`&JZY[FMO&j4NtjgJEHhH;]mAaFMV
`&B#jvjgFZY�fiB#Y�`sB#jvjgFZYpw
�)W4VCL�JUk&Y[B)�<Y[FZD_H
D_B)`&JMjgJ�`�W4Vo@�FMO&j\Je½lFZYpJeH?]3Y\WnLZ]?jvNr]iFZYM�&Ji]iJ�`�]+BrBEV&j4No]mACJUk;B&BEY6`<W\Hn]mY-WnLZ]iz
B#VaJ|DtWm�EAP]>W4V&W^]?W\FMj4j3Nr]mA&W4V&St]mACFZ]�F�k;FZY?]mWnFMj>J q R/W4j7WvO&Y�W4R)D�FZVCFMj3NaH+WgH
D}FMNoW4V�fiF�Li];VCB<]CfiFMj3j)fMFiY
H?ACBEY\]
B#f�F�D_B#Y[Je�&JZVCJZY[FMj;J q R)W3j7W4O&YiW4R)D�FZk&k&Y[B)F�LZACwE@�A&WgHpzEACB/{�JZXaJiY[z/`PB/J<H(VaB<]�HhJ<JZDu]iB�OaJ
]mAaJeL<F�HhJ�w#�-VofhF�LZ]iz)F�HZJZY�WnJ�HUBEf��&JMVaJZYpFpj>J q R)W4j3W4O&Y�WvR)D�JMf-f[J�Li]iH(WgH6HhJZ]�BEf?f>O&N�]mAaJ
W4Vs]mY[B)`<R;L+]mWnBEV�BPf�H?R;LMAo]iFZYp�&J�]iJ�`l�[Y[FZVs]�kPYMB)�<Y[FZDGH6L�FiR;H\W3Va��]mACJeJpf?fhJ�LZ]iH6B#f�]mAaJ�HZJUk&Y[B/�[Y[FZDGH
]+BlHnk/W4j3j;B#XaJiY�W4Vs]iB�ksY-W4XCFZ]iJeHhLMACB/B#j/D�FZY-S;JZ]iHZzEACBER;HnWvVC��DGFZY-S;Ji]iH6FZVa`�k&R&O&j7W\LeHpLMACB/B#jnH
W4V
B<]mAaJiY�`<W\Hn]mY-WnLZ]iHZw/�2k;J�LMW4f?WgL�FMj3j3NCz/{�W^]mA_HhLMACB/B#jgH�W4Dlk&Y[B#X&W4V;�tHnR&OaHn]iFZVs]?WnFMj3j7NtW4V_`#WgH?]mY�WnLZ]�»
R&Va`&JiY�]mAaJUk;FZY-]mWmFpj;J q R/W7j3W4O&Y�W^R)D�F�HpHnR/Dlk&]?WnB#VaHhz)FZVC`t{�W^]gArk&Y[BEk;JiYg]mN�]iFZ�aJ<H�fiFMj7j3W4V;�lF�H6H?]iFi]iJ�H
k;FMNofiB#Y�k&R&O&jvWgLeHpLMAaB)B#jnHhz)`&JZk&Y[J<HhHhJ<`�AaB#R;H\W4Va��k&Y�WnL�JEH(Y�WgHhJ|W4Vo]mAaFZ]�`<WnHn]mY�WnLZ]iw<@�A&W\HUL�FZR;HhJEH
DGFZY[�#W4V;Fpj&k&Y�W4X;FZ]iJeHZLZAaB)B#j;FZ]3]iJZVC`EW4V;��AaB#R;HhJMACBPjn`&H6�7k&YpJZX&WnB#R;H\j3NoY[J<H\W\`#W4V;��W4V_`#WgH?]mY-WgLZ]�»>]+B
]iFZS;JeF�`<XCFZVs]iF<�&JeBEf(jnB){ÑAaB#R;HhJUk&Y\WnLEJ�H(]+B�HhJZVC`�]mAaJMW^Y�LZA&W7j\`<YpJpVr]+B�k&Y-W4XaFZ]iJeHZLZAaB)B#j\HZ��]+B
JMDlW\�<YpFZ]iJ�]-BtB<]mACJZY�`<WnHn]mY�WnLZ]iH

–
B#fm]iJZV_HZ{�W^]iLMA&W4V;��]+B�]mAaJMW4Y�k&R&O&j4W\LeHZLMAaB)BEjgH6FZVC`�Y[JZk)j\F<LpW4V;�

Y[J�H\Wm`&JpVP]iH(]mAaFi];XCFMj^R;J�`lHhLMACB/B#j4WvV;��jnJEHhHZw xvii �2R&OaH?]iFiVs]mWgFMj;`&J�LMj4W4V;JEH�W4Vok&Y�W4XaFi]iJeHhLZACB/B#jFZ]7]iJZVa`&FZV;L<JU]mAaJZV_B)L�LiR&Y�k;FZYg]mWmLZR/jgFZY�j7NoW4V}`#WgH?]mY-WgLZ]�»�OPR&]�FMjgHhB�W4V_`#WgH?]mY-WmLZ]iH6¿lFZVa`lÁlF�H
k&R&O&j3WgLeHZLpACB/B#jnH(]mACJZY[J|W4Dlk&Y[BEXCJUOaB#]mAo]mAsYhB#R;�<AtD�BEY[JeHnkaJZVC`EW4V;�l�7OCJ�L<FZR;HhJeBPf�F|jnFZY[�&JiY
k;B#jvW�]gWgL�FMj>L�BEVCH?]?W^]mR;JZVCLMNofiBEY�HZLMAaB)BEjnHZ��FMVa`lFUOaJZ]m]iJiY>k&R&Osj7WgLeHhLMAaB)BEj&k;J<JZY��<Y[B#R&kaw#QKJ�Hnk&W^]iJ
]mAaJeHn]iF�]iJUO&jmB/LZSG�<Y[FiVs]COCJMWvV;��]iFZYp�&J�]iJ�`lH�B#jnJMj3N_FZ]�`<WnHn]mY�WnLM]�»<z!]mACJe�&JZVaJZYpFpj>J q R)W3j4W4O&Y�WvR)DD_B)`&JMj&k&Y[J�`#W\Li]iH�W4VCLZY[J�FEHZJ�H
WvVrk;JZY�k&R&k/W4j)k&R/O&j7WgLeHhLMAaB)BEj>H?k;JiVa`#WvV;�lB#f�»<À&ò

-
»<ô&òÞW4Vo]mAaJ

B<]mAaJiY�`<W\Hn]mY-WnLZ]iHZwE@�A&WnHUH?k>JpVC`EW4VC��W4V;LZY[J�F<HpJ�WnHUF�LEL�BEDrk
FMV&WgJ�`�O&NrWvVlW4V;LZY[JEF�HZJ�W4Vok&R)O&j3WgL
HhLMACB/B#j&k;J�JZY q R;FMj4W^]?NK{�W^]gA&W4V_`#WgH?]mY�WnLZ]iHU¿tFiVa`lÁl�7fmY[B#D¡A;B#R;HhJZACBPjn`&H6{�AaB�k&YpJZX&WnB#R;H\jvN
FZ]7]iJZVa`&J�`�k&Y-W4X;FZ]iJeHZLZACB/B#jnH
W4V_`EWgHn]mYiWmLZ]�»<�gz#k&R;H?A&W4Va��k&R)O&j3WgLeHhLMACB/B#j q R;FMjvW�]gNlW4Vo]mAaB)HhJ`#WnH?]mY�WnLZ]iH;R&ktO&NrOaJZ]i{�J�JZVÿ»<¿&òóFZVa`G»<Ã&ò�w��;R&OPj4W\LeHpLMA;B&B#j q R;FMjvW�]gNlW4V_`#W\Hn]mY�WnLZ]�»<zsB#Vo]mAaJB<]mAaJiY�AaFZVC`&zPWgH(X&W4Y-]mR;FMjvj7N�R/VCLpACFMVa�)J�`�fmY[B#D�W^]iH(k;FZY-]mWmFpj�J q R/W4j7WvOPY�WvR)D jgJMXaJMj>F�H6B#V&jvNlfhJ�{
AaB#R;HhJMACBPjn`&H6HZ{�W^]iLMAlfmY[BPDuk&Y�W4XaFZ]iJeHZLZAaB)B#jnH
WvV�`EWgH?]mY�WnLi]e»�]+B�]mAaJUk&R&O&j4WgLeHpLMAaB)BEj)W4Vo]mAaFZ]
`#WnH?]mY�WnLZ]iw
Ô BEDrk;FZY[J�`�]iB�Y[J�HnR&j^]iH
fiBEY�FUR&V&W�X;JZY[HhFMj;×&Á&z4À&À&À�O&jnB)LZSG�EY[FiVs]�FZVaFMj4Na�EJ�`�W4Vo@�FiO&j\Jeô&z#]mAaJ
]iFZY[�&J+]iJ�`o×&½&z4À&À&À�O&jmB/LZSG�<YpFZVs]�W4VlfiF�Li]UF<LZA&WnJMX;J�H(R)V&W4X;JZY[HhFMj4j3Nrk&Y[JMfMJZYpFZO&jgJeBER&]iL!BED�J�H
W4V
]iJZY-D�H6BEf�HZLpACB/B#j q R;FMj3W�]gN��-{�A&W7j\JUYpJ q R/W�YiW4V;�lH\Wn�#V&W3f-WgL�FMVP]mj3NojgJEHhH6Hn]iFZ]iJUfmR)Va`#WvVC�&w4��@�A&WgH
WgHVaB#])]mAaJeL�F�HZJUR&Va`)JZY�FUk;FZY?]mWnFMj>J q R/W7j3W4OsY�W4R)D¡D_B)`&JMj
{�AaJMY[J�B#V&j4N_`#W\Hn]mY-WgLZ]�»�JZ�sk;JZY\W\JMVCL�J�H6F
A&Wg�EACJZY�k&R&O&j3WgLeFMVa`lB#XaJiY[FMjvj>HhLMACB/B#j q R;FMj3W^]?NR)Va`&JiY�]mAaJ|j\FiY[�&JZY>]iFiY[�&J�]iJ<`ekPYMB)�<Y[FZDu]mACFMV
R&Va`&JiY�]mAaJeH\D_FMj3jgJZY�R)V&W4X;JZY[HZFMj;�<Y[FMVs]iHhw#��B/{�JZXaJiY[z/{|AaJiVo]mAaJ|fmR/j4j>�&JMVaJZY[FMj>J q R)W3j4W4O&YiW4R)DJMfgfhJ�LZ]iHUFZY[J�]iFiS;JZVlWvVP]iBlF�L�L�B#R&Vs]-zEOCB<]mAok&R&O&j4WgLeFpVC`lBEXCJZY[FMj4j
HZLpACB/B#j q R;FMj4W^]gNljgJMXaJMjgH6FZY[JH?R&O;Hn]iFZVs]?WnFMj3j7NoA&Wg�EACJZY�W4V ¶;·3· `#WnHn]mYiWmLZ]iH(R&Va`&JiY�]mAaJU]iFZY[�&J+]+J<`ek&YhB)�<Y[FZD_w ®2¯;°UÅ#ÆÈÉ&Ç;Æ Ì&Æ3µZ¶&Ç;²4·Ïá
·È¶;³nÉ;°�³(É;°ZÇ;°<³?¶;·C°�Ü&´&Æ7·3Æ7Ý&³hÆ7´<ÍÎ°^Ì7Ì&°�µ�²ÈÅ&Ì&¹&³�²Ï¯;°e²È¶;³?É;°<²3°Zº�àU³Z¹<É;³?¶&ÍÓ¶;³hÆÈÅ�°;àU³p°�µ�ÆÏÅ#°�·Ïá
Ý&°�µZ¶;´<Å�°e²È¯;°;àU³Z¹<É;³?¶&Í ÆÈÅ�²Ï¶;³?É;°�²7°Zº – ¶&Ç&ºG²Ï¯;´<Å�µZ¶;´<Å#°iÅr·Ï¶;³?É;°�³U³h°�·Ï¶;²3Æ3Û<°;àU³hÆ3µ<°eµZ¯&¶&Ç&É;°ZÅ
²È¯&¶&Çl¶lÇ;¹<Ç - ²È¶;³?É;°<²3°Zº�àU³Z¹<É;³?¶&Í�å
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��V_F�`&`#W^]gWmBEV;FMj;H?R&Y\k&YiWgH\W4V;��Y[J�HnR/j�]UFik&k;J�FZY[H6{|AaJMVo]iFiY[�&JZ]+J<`eO&jmB/LZSG�<Y[FiVs]iH6FZYpJeL�BEDrk;FZY[J�`
]+B�]iFZY[�&J+]iJ�`�D_FZ]iLZA&W4V;�l�<Y[FZVP]iH(]mAaFi]CY[J�HnR/j^]�W4Vo]mACJeHhFMDGJ�jgJZXCJpj>B#f;k&R)O&j3WgLeHZLpACB/B#j;H?k;JMVC`EW4V;�
W4V_`#W\Hn]mY�WnLZ]�»<w/�2W^V;L<J�D�FZ]iLZA&W4V;�l�<Y[FMVs]iH6L�B#Vs]mW�VsR>JU]+B�Y[J q R/W^YpJ�jnB)L�FMj&k&Y[B#k;JZY?]mN]iFZ��Jpf?fiB#Y-]iz�&JZVCJZY[FMj
J q R/W7jvW4O&Y�W4R/D�W4V;LZY[J<F�HZJEH�W4VoACBER;H\W4V;��k&Y�WnL�JEH
W4V}`#WnHn]mYiWmLZ]�»eFiY[J�D_B#Y[JUDoR&]iJ<`&z<]mAsR;H
HhJi]3]mW4Va�lB#fgf6H\D}FMj7j\JiY�BEXCJZY[FMj4j
�&JMVCJZY[FMj;J q R)W3j3W4O&Y�W4R/D�JMf?fMJPLZ]iHhw#�ÑA&WvjgJUk&Y�W4X;FZ]iJeHhLiAaB)BEj
FZ]7]iJZVa`&FZV;L<JeFpjgHZB�fiFMj3jgH
O&N_H\W7DtW7jgFZY�DGF��#V&W^]mR;`&J�HZzE]mACJe`&J�LMj4WvV;J|WgH6`#Wvf\fMJZYpJpVP]�OaJ�L�FiR;HhJ|W^]
W4V&XaBPj4X;J�HUH\W\�#V&W3f\W\L<FpVP]?jvNrj\JEHZH�D�Wg�<Y[FZ]mWnB#VlOaJZ]i{�J�JZV_`#WgH?]mY-WgLZ]iHa]mAaFiV_{�AaFi]UFiY-WnHpJ�H(R)Va`&JiY�F
]iFZY[�&J+]iJ�`�O&jmB/LZSG�<Y[FiVs]iw#�eXaJZYpF��&JUk&R/O&j4WgLeHpLMAaB)BEj;FiVa`lBEX;JiY[FMjvj>HhLMACB/B#j q R;FMjvW�]gNo]mACJMV_`&B�VCB<]LZACFpVC�/JUVCJ�FZY�j3N�F�H
DoR>LpA�F�H(R&Va`&JiY�FU]iFZY[�&J+]iJ�`�O&jnB/LiS}�<YhFZVP]UFMW4DGJ�`lFZ]�F�LZA&WnJMX&W4V;��]mAaJ
HhFMDGJ|WvVCLZY[J�FEHZJ�W4Vok&R)O&j3WgLeHZLpACB/B#j;H?k;JMVC`EW4V;��W4V_`#WgH?]mY-WgLZ]�» å/®2¯;´<Åhù â ¯;Æ3·3°;à;¶;³Z²3ÆÏ¶;·
°�Ü&´&Æ7·3Æ3Ý&³ZÆ3´<ÍÓ¶&º � ´<Å#²ÏÍ�°ZÇ;²ÈÅ�ÆÏÇ�àU´&Ý&·3Æ3µUÅ�µZ¯;¹&¹&·CÜ&´<¶;·7Æ3²Èá�¶a³Z°UÍK¹&³Z°Uº;³?¶&Í�¶;²3Æ3µe´<Ç&º;°<³(¶
Í�¶;²3µZ¯;ÆÏÇ&É�Ì&¹&³?Í�´&·È¶&ù)É;°ZÇ;°�³n¶;·C°�Ü&´&Æ7·3Æ3Ý&³ZÆ3´<ÍÓ¶&º � ´<Å#²ÏÍK°iÇ;²¾ÅU¶;³h°UÅ#ÆÏÉ&Ç;Æ Ì&Æ7µZ¶&Ç;²3·Ïát·È¶;³?É;°<³6´<Ç&º;°�³
Ý&·3¹&µiãeÉ;³?¶&Ç;²ÈÅ�å���Û�°�³n¶;·3·Ïù
²Ï¯;°ZÇ&ù;Æ3²�Å#°�°ZÍ�Å�²Ï¯&¶;²C°��ä²7°ZÇ&º;ÆÈÇ&É_²Ï¯;°U¶&Ç&¶;·Èá�Å�ÆÈÅ�¹7Ì�Å#µZ¯;¹&¹&·?Ì&ÆÈÇ&¶&Ç;µ�°
ref ¹&³?Í�ÅäÌ&³h¹<ÍÓ¶�à;¶;³h²7ÆÈ¶;·C²7¹�¶lÉ;°ZÇ;°�³n¶;·C°�Ü&´&Æ3·7Æ3Ý&³ZÆ3´<ÍÎµ<¹!Ç;²3°��ä²CÝ&°�µ�¹<Í�°ZÅ6Í�¹&³h°eÆÏÍ�àU¹&³Z²È¶&Ç;²
²È¯;°UÍ�¹&³h°e²Ï¶;³?É;°�²7°ZºG²È¯;°U¶;ÆÏº�àU³h¹<É;³?¶&Í�Å6¶;³Z°U¶&Ç&º}²Ï¯;°UÍt¹&³h°e²Ï¯;°Zátµ�¹<Ç;²È¶;ÆÏÇGÝ&·3¹&µZãt³n¶;²È¯;°�³
²È¯&¶&ÇlÍ�¶;²3µZ¯;ÆÏÇ&ÉG°�·3°ZÍ�°ZÇ;²ÏÅ#å
3.3. State-Ú�´<Ç&º;°Zº���¹&´&µi¯;°�³\Å
��f?W4V;FMj
HZJZ]�BEf�H?]iF+]iJUfmR)Va`&J�`lHZLpACB/B#j&Y[JMfiB#Y-DGH(]mAaFZ]�WnHU�&FpW4V)W4V;��W4VaLZYpJ�FEH\WvV;�lFZ]7]iJZVs]mWmBEV
JZVCL�BPDok;FEHhHpJ<H(]mAaJeHn]iF�]iJUfmR)Va`#W4V;�lBEf�k&Y�W4XaFZ]iJeHZLZAaB)BEj)XaB#R;LZACJZY[H6B#Y|B<]mACJZY�H?]iF+]iJ�fmR)Va`&J�`
LZACBPWnL�JUk&Y[B)�<Y[FZDGHZw xviii @�FiO&j\Jeö�fiB)LZR;HhJ<H6BEV�H?]iFZ]iJUW^V;L<BPD_JU]+Fi�tfmR)Va`)J�`�k&Y�W4XaFZ]iJeHZLZAaB)BEjXaB#R;LZACJZY[Hhw#��B#Y>]mA&WgH6HZJZ]�B#f�HhLMAaB)BEj)f?WvV;FMVCL�JUk;BPj4WgLpWgJ�HZzE]mACJe�&JZVaJiY[FMj;J q R/W7j3W4O&Y�W4R/D�JMf-fhJ�LZ]iH
FZY[JUD�BEY[J|W4DlD}JE`#WgFZ]iJMj4NKFZk&k;FiY[JMVs]�FZVa`�A;FMXaJUOCJEJpV�JZ�sk)j+B#Y[J�`�W4VlD_B#Y[Je`&JZ]iFZW4j>JMj\HZJ�{�ACJZY[J
�7I�J�LZA&NPO;Ft»<¼&¼&¼&z/¿&À&À&À&z)¿&À&À&¿&F!z¾OCzEfiB#Y-]mACL�BEDlW4V;�&�-w#�-V�]mAsWgH6HhJELZ]mWmBEVo��H\W4Dlk)j3NlW4j3j4R
Hn]mY[F+]iJ�]mAaJ
W3Dlk;F�Li]UB#f�]i{eB�]mNEk;JEH6B#f;XCBER;LMACJZY[Hhz#OaB#]mA_HZJZ]�F+]U×&¿Pz4Ã&À&À�k;JZY�k&R&k&W4jnw#@�ACJ�f?W4Y[H?]�]mNEk;J�WgH
un
YpJ�H?]mY�WnLZ]iJ<`t{|W^]mA_FMV&NlACBER;HZJZAaBPjm`tJMj7Wn�EW4O)jgJ�z/{�A&WvjgJU]mACJHZJ�L�B#Va`�]mNEk;J�WgH(Y[J<H?]mY-WnLi]iJ�`�]+B

B#V&jvN�]mAaB)HhJUACBER;HZJMAaBPjm`&H(Y[J�H\Wg`#WvV;��W4Vok;B/B<Y�`<WmH?]mY�WnLZ]iHZw xix ��B<Y�k&R&Y-kCB/HZJ�H�B#f�]mAaJeFZVCFMj3NaH+WgH]mAaFi]CfiBPj4jnB){HZz/FUXCBER;LiAaJZY�WgH6`&JMfgW4V;J�`lFEH6FeH?]iF+]iJeH?R&OCH\Wg`EN�BPf�×&¿&z4Ã&À&ÀtB<Y(]mAaJUfmR)j3j&k&Y�W4X;FZ]iJ
HhLMACB/B#j&]mR&W^]?WnBEV��-{�A&WgLMACJpXCJZY�W\H
jnB){�JZY[��fiB#Y�AaB#R;HhJZACBPjn`&H6LZACB/B)H\W4Va��]+BlHZJZVa`�]mAaJMW^Y�LMA&W7j\`�]-B
FUk&Y-W4XaFi]iJeHhLMAaB)BEjmw
@�AaJ|fgW^Y�Hn]C]i{eB�L!BEj�R/DlV;H(R)Va`&JiY�J�F�LMA_H?R&O

-
HhJ�LZ]?WnB#V_B#f;@�FZO&jgJeöl`EW4f?fMJiY�H\j3Wg�EAP]gj4Nof?Y[B#Du]mAaB)HhJ

W4Vo]mAaJUk&YpJpX&WmBER;H(]iFiO&j\J<H6{�A&W7j\JU]mACJUY[J�Hn]�BEf�]mACJ�]iFZO&jnJ|fiBPj4jnB){HUFeH\W3D�W7jgFZY�fiB#Y-D_Fi]iwE�-V
part

WmLZR/jgFZYpz/L�B#j^R)DlV;H
j\FiO;JpjgJ�`lª�	�W^]m]?jnJUbJMAaFMX&WnB#Y[FMj Ô A;FMVa�&J�«eFMj7jnB/{�H(k&Y�W4X;FZ]iJeHhLiAaB)BEjnH;]iB
F�`h~nR>H?]C]mR&W^]mWmBEVljgJMXaJMjgH6�-FMVa`�]mAPR;H6H?k;JMVa`#W4V;��jnJMXCJpjgHZ��W4VoY�J�Hnk;BEVCHhJU]iB�]mACJ�W4Vs]mYhB)`<R;L�]mWnB#V_B#f
]mAaJUXCBER;LiAaJZY[z#OsR&]�VCBlF�`M~mR;H?]?D_JMVs]�B#Vo]mAaJUk;FiYg]�B#f�AaB#R;HhJZACBPjn`)H6B#Y>XaB<]iJiY[H(WnH6FMj7jnB/{�J�`&w
Ô BEj�R/DlV;H
jgFpOCJMj\J<`�ª+IKB�x Wn�<Y[FZ]?WnB#Voc q R/W4j4W4O&YiW4R)DG«eFpj4jnB�{H
fiB#Y�OaB<]mA�]mAaJeF�`h~nR;H?]?D_JMVs]�B#fk;B#jvW�]gWgL�FMj>LpACBEWgL�J<H�O&NrAaB#R;HhJMAaB�jn`&H6FMVa`�]mAaJ|fiB#Y-D_FZ]?WnB#V}B#f�VaJ�{�k&Y�WvX;Fi]iJeHhLZACB/B#jnH(]iB�D_J�Ji]
FZV&N_F<`&`EW^]?WnBPVCFMj;`&JpDGFMVC`�O&NoACBER;HZJpACBPjn`&H6HZJEJZS/W4V;��]+BlHZ{�W^]iLZAlfmY[BPDuk&R&O&j7WgLU]iBek&Y\WvXCFZ]iJ
HhLMACB/B#jnH
W4VoY[J�Hnk;BEV;HZJU]+B�]mAaJUXCBER;LiAaJZY[w#�tB){JZXCJZY[z#VaB�DtWg�<Y[Fi]gWnB#VlWnH(k;JZY�DlW^]m]iJ�`�R&VC`&JZY�]mA&WnH
HhJi]�BEf�H\W4DlR/jgFZ]?WnB#V;Hhw#��W4V;Fpj4j7Naz)L�BEj�R/DlV;H
jgFpO;JMjgJ�`lªZ�CR)j3j>��JZVaJZYpFpj)c q R/W4j3W4O&Y�W^R)DG«UY[JZk;B#Yg]H\W4DlR/jgFZ]?WnB#V;H(]mAaFZ]�Fpj4jnB){¬fiB#Y�FZj4j/ACBER;HZJMAaBPjn`lLMAaB#WgL�J�H(]iBrLZAaFMVa�)J�z#W4V;Lpj4R;`#W4Va��D�B/Hn]
W3Dlk;B#Yg]iFiVs]mj4No]mAaJeLMACBEWgL�JeB#XaJiY�Y[J�H\Wn`&JMVs]?WnFMj)jnB/LEFZ]mWmBEVCw
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@�AaJe`#Wvf?fhJZY[JMV;L�JUOaJi]i{J<JpV�FUk;FZY-]mWnFMj;FMVa`lFe�&JMVaJZYpFpj;J q R/W7j3W4OsY�W4R/DÞD_B/`&JMj;FZYpJUk;JZY-A;FZk;H
H?]iFiY-S;J�H?]�fiBEY(]mAaJeL�F�HZJeB#f;k&Y�W4XaFi]iJeHhLZACB/B#j/XCBER;LiAaJZY[HZw/�äW4VaL�J|VaB�F�`&`<W^]?WnBEVCFMj
Hn]iFZ]iJUD_B#VaJMNoWgH
k&Y[B#X&Wn`&J�`�]+B�k&R&Osj4WgLeHpLMAaB)BEjmHhz#VaB�LiAaFMVa�&J|W4Vok&R/O&j7WgLeHhLMAaB)BEj;Hnk;JMVa`#WvV;�lB)L�LZR&Y[H;R&Va`&JZY�]mACJ
f-W^Y�Hn]UL!B#j^R/DlVlW4V�OCBE]mAoXCB#R;LZAaJZY�HZL�JMVaFZY�WnB)Hhw#��W^]?AoACBER;HZJpACBPjn`&H(k;JiYiDlW^]m]iJ<`e]-BlHh{�W^]iLiAo]+B
k&Y�W4XaFZ]iJeHZLZAaB)BEjmH�W4Vo]mACJeHhJEL�B#Va`lL�B#j^R)DlV_��j\FMOCJpjgJ�`�ª�I�B�x Wm�<Y[FZ]?WnBEVrc q R)W4j3W4OsY�W4R/DG«��\zE]mACJk;B<]iJZVP]mWnFMj/fiB#Y�FeLZAaFMVC�&J�W4Vok>JZY�k&R&k)W4j;H?k>JpVC`EW4VC��W4Vok&R)O&j3WgLeHhLMAaB)B#j\HUJpD�JZY[�&JEH6F�H(]mACB/HZJ
AaB#R;HhJMACBPjn`&H(]mACFZ]�Hh{|W^]iLZAo]iB�k&Y-W4XCFZ]iJeHhLZACB/B#jgH6FZY[JeF<HhH?R)DGJ�`�]+B�VaB�jnB#Va�)JZY�H?R&k&k;B#Yg])]iFZ�CJ�H
�&B#WvVC��]+B�k&R&O&j4WgLeHhLMACB/B#jnHZwE��B/{�JZXCJZY[z&B#V&jvNlW4V_`#WgH?]mY�WnLZ]�»�`sB�FZV&NoAaB#R;HhJiAaBPjn`)H6HZ{�W^]iLMAo]+B
k&Y�W4XaFZ]iJeHZLZAaB)BEjmHhw)�)W4VaL<JUk&R/O&j7W\LeHZLMAaB)BEjnH
W4V_`#WgH?]mY�WnLZ]�»�F�YpJeFZj^Y[J�F<`EN_Hnk
JMVC`EW4Va��]mACJ
D�W4V)W3DlR)Duk;JZY�k&R&k/W4j>�-×&Ã&z4À&À&À&�-z<VCB�fmR&Y-]mACJZY�JZYhB/HnWnBEVlW4Vlk&R&O&j3WgLeHhLMACB/B#j;H?k;JMVa`#W4V;��WgH
possible.xx �;R&O&j4WgL�HhLMAaB)B#j q R;Fpj4W^]?N/zPAaB){�JZXaJZYpzPfiFMj3jgH6H\j3Wg�#As]?j4NoW4V}`#WgH?]mY-WgLZ]�»�F<H(A&Wg�EACJZY�k;J�JZY
q R;FMj4W^]gNrfMFMD�W7j3WgJ�H6JM�&W^]�]mACJUk&R&O&j3WgLeHhLMACB/B#jnHhw#�e]�]mAaJeHZFpDGJU]mW4DGJ�z)BEXCJZY[FZj4j>HhLMAaB)BEj q R;FMj7W^]gNW4V;LZY[J�FEHZJ�H
WvV�`EWgH?]mY�WnLi]�»eF<H�]mACJeFZXaJZYpF��&J q R;FMjvW�]gN_B�f;VCJ�{¬k&Y-W4XaFi]iJeHhLZACB/B#jgH�WgH(A&Wg�#AaJZY�]mACFZV]mAaJUk&R&O&j4WgLeHpLMAaB)BEj q R�Fpj4W^]?N/w/�äW4D�W3jgFZY�W4V;LZY[J�F<HhJEH
WvV�BEXCJZY[FMj4j
HZLpACB/B#j q R;FMj4W^]gN�B/L�LiR&Y�WvV`#WnH?]mY�WnLZ]iHU¿tFiVa`lÁlJZXaJMVo]mACBER;�<ArVaB�ACBER;HZJZAaB�jn`lHh{�W^]iLMACJ�H;]+B�k&Y-W4XaFZ]iJeHZLZAaB)B#j\H;OaJ�LEFZR;HZJ
JZ�&WgH?]?W4Va��k&Y�W4X;FZ]iJeHhLZACB)BEjnH;Y[FMW\HZJU]mAaJMW^Y�Hnk;JpVC`EW4V;�lH\j3Wg�#As]?j4N xxi W4VoY[J�Hnk;BEV;HZJU]+B�]mAaJW4Vs]mY[B)`<R;L+]mWnBEV�BPf�XaB#R;LZAaJiY[Hhw)�)W4VaLEJeB#V&j4NoAaB#R;HhJMAaB�jn`&H
WvV�`<WgH?]mY-WnLi]e»�HZ{�W^]iLZAlfmY[BPDuk&R&O&j7WgLU]+B
k&Y�W4XaFZ]iJeHZLZAaB)BEjmH6F�H6FUYpJ�H?R)j^]�BEf�FUXCBER;LZACJZY�R&V&W4X;JZY�HhFMj3j7N_FZXCFpW7jgFpO&jgJ|W4V_FMj3j>`EWgH?]mY�WnLi]iHhz#Y[J�H?R&j�]iH
FZY[JUWm`/JMVs]mWgL�FMj)fiBEY�]mACJUk;FZY?]mWnFMj
J q R/W7j3W4OsY�W4R/D:H\W3DlR)jgFZ]gWmBEVCH�{|AaJMVoXCBER;LiA;JZY[H6FZYpJU]iF�Y[�&Ji]iJ�`
on
jvN�]iB�`<WmH?]mY�WnLZ]�»<w

��A&W7j\JUk;FiY-]mWnFMj
J q R/W7j3W4OsY�W4R)D�JMf?fMJ�Li]iH6FZY[JU]mACJZY[JZfiB#Y[JeH\D_FMj3jmzE]mACJe�&JpVCJZY[FMj;J q R)W3j7WvOPY�WvR)DJMfgfhJ�LZ]iH;Y[JZk;B<Y?]iJ�`�WvVr]mAaJ|jnF�Hn]UL<BEj^R)DlV_BPf�J�F�LMA_HnR/OCHhJELZ]mWgB#V_FZY[J q R&W^]iJUjgFZYp�&JeFZVa`l`<Y�W4XaJMVFMj4D_B/Hn]�HhB#jnJMj3NlO&NoD�Wg�<YpFZ]gWmBEV_JMf?fMJ<LZ]iH6FZVC`eACBER;HZJUk&Y�WnLEJeF�`M~mR
Hn]mD_JMVs]iHhw)��W4XaJMVo]mACJ
de
k&Y[J<HhHhJ<`�AaB#R;H\W4Va��k&Y�WnL�JEH
W4V_`#W\Hn]mY-WgLZ]�»��-FZVC`�]mAaJeH\W4D�W7j\FiYij7NoW4V/f\j\Fi]iJ�`�AaB#R;H\WvVC��k&YiWmL�J�H
W4V

`#WnH?]mY�WnLZ]�Á&�?z ²Ï¯;°UÍK¹<º;°<·Eº;¹&°iÅ6Ç;¹&²[àU³h°iº;Æ3µ�²C·Ï¶;³?É;°eÆÏÇ;µ�³h°Z¶&Å�°ZÅ�ÆÏÇeàU³ZÆ3ÛZ¶;²7°UÅ#µZ¯;¹&¹&·�¶;²3²3°iÇ&º&¶&Ç;µ�°
´<Ç;·3°iÅhÅ6¯;¹&´<Å�°Z¯;¹&·Èº&Å�ÆÏÇ;²3°<³p°ZÅ#²7°ZºGÆÈÇlÅ â Æ3²7µZ¯;ÆÈÇ&É�Ì&³Z¹<ÍÑàU´&Ýs·7Æ3µe²7¹UàU³ZÆ3ÛZ¶;²7°UÅ#µZ¯;¹&¹&·ÏÅ6¶;³h°U¶;Ý&·7°
²3¹�Í�¹&Û�°eÆÈÇG¹&³nº;°�³6²3¹l²Ï¶&ãä°�¶&º;Ûi¶&Ç;²È¶&É;°e¹3Ìr·3¹ â °�³;¯;¹&´<Å#ÆÈÇ)É�àU³hÆ7µ�°ZÅ â ¯;°ZÇlÍ�¶&ãäÆÈÇ&ÉG²È¯;°
switch.

@�APR;HhzPD�FZY[�#WvV�Fpj)AaB#R;HhJMACBEjn`)H
W4V_`EWgHn]mYiWmLZ]iH6¿lFZVa`lÁ�k&Y[JZX&WmBER;H\j4N_{�JZY[Je{�W4j7j3W4V;��]+B
k;FMNoW4V&f-jgFZ]iJ�`�AaB#R;H\W4Va��k&Y�WnLEJ�H
W4V_B#Y[`&JZY>]-Bl�&FZW4V_F�L�LEJ�HpH(]-Bl�sB&B)`ek&R&O&j4WgLeHhLMACB/B#jnH
OsR&]�FZY[J
VaB){ÑD�BEY[JeJ<F�H\W4j3N_FMO&jgJU]iBlFZf?fiBEY[`�k&Y-W4XCFZ]iJeHhLMAaB)B#j&]mR&W^]gWgB#Vaw#�tH6FUY[J�HnR/j�]iz<]mAaJZY[JUWgH(VCB
Y[J�F<HhB#VtfiB#Y>]mACJMDu]+B�L!B#Vs]mW4VsR;JU]-B�k;FZN�Y[JMjnFZ]?W4XaJMj3NlA&Wn�#AlAaB#R;H\W4Va��k&Y�W\L<J�H6{�ACJpVlD_B#Y[J
AaB#R;H\W4Va�lB#f;]mACJeHhFMDGJ q R;FMj3W^]?NoWgH6FMXaFMW7j\FMO&jgJ|WvV�`EWgH?]mY�WnLi]e»�FZ]�jnB/{�JZY�k&Y-WmL�JEHhw#�;Y\WvXCFZ]iJeHhLiAaB)BEjFZ]7]iJZVa`&FZV;L<J�W4V_`#WgH?]mY-WgLZ]�»>]mAaJZYpJpfiB#Y[JUW4VaLiY[J�FEHhJEH6`<Y[FMD_Fi]gWgL�FMj4j3N_��fmY[B#D�Á&À&òÞ]+Blô&¿&w4Ã&ò
R&Va`&JiY�]mAaJUR&V&W4X;JZY[HZFpj�XaB#R;LZAaJiY�FZVa`�fmY[BPD�Á&À&òÞ]+Bl½&À&ò R&Va`&JiY�]mAaJU]iFZY[�&J+]iJ�`�XCBER;LiAaJZY[�
k&Y�W4D}FiYiW4j7NtOCJ�L�FZR>HhJeB#f�A&Wg�EArk;J�JZY q R;FMj4W^]gNlACBER;HZJZAaBPjm`/H(jgJ�FMX&W4V;��k&R/O&j4WgL�HhLMAaB)BEjmH�W4V`#WnH?]mY�WnLZ]iHU¿tFiVa`lÁ�]+B�YpJ�H\Wn`&J|WvV�`EWgH?]mY�WnLi]e»�]+B�R;HhJ�]mAaJUXaB#R;LZACJZY[w#�-VaLZYpJ�F�HpJ�H
W4Vok&Y�W4X;FZ]iJ
HhLMACB/B#j;FZ]3]iJiVa`&FZV;L�J|W4V_`#WgH?]mY-WgLZ]iH6¿lFZVC`lÁtFiY[JUD_B#Y[JUD_B)`&J�H?]iw xxii

õ|VaJeB#f;]mACJ�D�BEY[JUVCBE]�FZO&jnJ|fgW4V;`#WvV;�&H
fmY[B�Du]mA&W\H
j4W4V;JeBEf(Y[J�HZJ�FZY[LMAlWnH(]mACFZ]C]mAaJ|fiJ�FZYpJ�`
VaJ<�&FZ]gW4XCJ�W7Dtk;F<LZ]�B#f>XCBER;LZACJZY[H6B#Vok&R&O&j7W\LeHZLMAaB)BEjnH
WgH6Hn]mY[BEVC�&J�H?]�VCB<]CW4V_`EWgHn]mY-WnLZ]iH6{|A;JZY[J
]mAaJUOPR/j�S}B�f;k&Y�W4XaFi]iJeHhLZACB/B#j&XaB#R;LMAaJZYpH6FZY[JUR;HZJ�`l�-`EWmH?]mY-WgLZ]�»!��OPR&]CY[F+]mAaJZY�W4V_`#WgH?]mY-WmLZ]iH
fmY[BPD
{|A&W\LMAo]mACJeHh{�W�]iLpACJZY[H
fmY[B�Duk&R&O&j3WgLU]iB�k&Y-W4XaFZ]iJeHZLZAaB)BEj;B#Y-Wn�#W4V;FZ]iJ�w<@�AaJMW^Y�jnB)HhH
W4V_`EWgHn]mYiWmLZ]iH
¿lFZVa`lÁlL�FZR;HZJ�H6`&J�LMj7W4V;J�H
WvVrk&R/O&j7W\LeHZLMAaB)BEj&k;J�JiY q R;Fpj4W^]?N_F�HU{JMj3j;FEH6`&J<Lpj4W4V)WvV;��k;BPj4W^]?WgL�FMjH?R&k&k;B#Y?]CfiBEY�k&R&O&j4WgLeHhLMACB/B#jgH6��W4V_`EWgHn]mY-WnLZ]�Á&�-w<�ÑA&W3jgJUk&R)O&j3WgLeHhLMAaB)B#j q R;Fpj4W^]?No]mAPR;H�fiFMj7j\H
O&Nö&òÞW4V_`#W\Hn]mY-WnLZ]�»�R&Va`2JZY�R&V&W4X;JZY[HhFMj)XaB#R;LMAaJZY[HZzPW^]�`&J�LZj4W4V>J�H(O&N_¿&ô&òÎW4V_`EWmH?]mY�WnLZ]�¿lFZVa`�O&N
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»<¿&òÞW4V_`#W\Hn]mY-WnLZ]�Á&w<c�XaJMVlD_B#Y[Je`<Y[FZD�FZ]gWmL�FMj3j3NCzER&VC`&JZY�FUXaB#R;LZACJZY�]iFZY[�&J+]iJ�`lH�BEjgJMj4No]iB
`#WnH?]mY�WnLZ]�»<z<k&R&O&j4WgLeHhLMACB/B#j q R;FMj3W^]?NofhFpj7jgH�O&Nð»<Á�k;JZY[L�JMVP]CW4V_`EWgHn]mYiWmLZ]�» –

F�D_B/`&J<H?]�JZf?fMJ�Li]
L�B#Dok;FZY[J<`e]-B�`&J�LijvW4V;JEH6B#f�Õ;À&òóFZVa`l¿&ô&òÞW4V_`#WgH?]mY�WnLZ]iH6¿lFZVC`lÁ&wE@�AaJUW4Dlk;FELZ]�B#V_`<WgH?]mY-WnLi]
¿�WgH(k;FZY-]mWnLiR/jgFZY�j3Nrj\FiY[�&J|OaJ�L�FiR
HZJUY[J�H\Wg`&JMVs]iH6B#f�`EWnHn]mY-WgLZ]�¿lL�FZVlD_B#Y[JeJ�F<H\Wvj7NlfgW4V;`
FZk&k&Y[B#ksY\W\Fi]iJUAaB#R;H?W4Va�lLMAaB�WnL�JEH
WvV�`EWgH?]mY\W\Li]e»�F�Ha]mAaJMN�Hh{�W�]iLpAr]+B�kPY-W4X;FZ]iJeHhLiAaB)BEjnH;]mAaFMV_L�FMV
Y[J�H\Wm`&JpVP]iH6B#fU`#WgH?]mY-WmLZ]�Ál�7OaJ�L<FZR;HhJU]mACJUAaB#R;HhJ q R;FMj4W^]gN�`EWgH?]mY\WvOPR&]gWmBEV_B#f�`EWgHn]mY-WnLZ]�»�B#XaJZY�jnFik;HD_B#Y[Je{�W^]mAr]mAaFZ]�B#f�`EWgHn]mY-WnLZ]�¿�]mACFZV_{�W�]mAo]mAaFZ]�BEf�`#W\Hn]mY-WgLM]�Á&w4� ¸�ÆÏÉ;³?¶;²3Æ7¹<Ço¶&Ç&ºlÉ;°ZÇ;°�³n¶;·
°�Ü&´&Æ7·3Æ3Ý&³ZÆ3´<Í�àU³hÆ3µ<°e°^Ì3Ì&°<µ�²ÈÅ�²Ï¯;°ZÇGµZ¶;´<Å#°eµ<³h°Z¶&ÍÓÅhãäÆÏÍÍ�ÆÈÇ&ÉGÝ<áUàU³hÆ7ÛZ¶;²3°UÅ�µZ¯;¹&¹&·ÈÅe²3¹
º;ÆÈÅnàU³h¹iàU¹&³Z²3Æ3¹<Ç&¶;²7°�·ÈátÆÏÍ|à;¶;µ�²[àU´&Ý&·3Æ7µUÅ#µZ¯;¹&¹&·ÏÅ�ÆÈÇlº;ÆÏÅ#²3³ZÆ3µ�²ÏÅ�¹&²È¯;°<³6²È¯&¶&ÇG²È¯;¹<Å�°eÆÈÇ â ¯;Æ3µZ¯G²È¯;°
Û�¹&´&µZ¯;°<³?Å6¶;³p°e´<Å�°Zº&ùEà�¶;³h²3Æ7µ�´&·È¶;³Z·ÈáeÍ�ÆÈº&º;·7°eÆÈÇ;µ�¹<Í�°Uº;ÆÈÅ�²3³hÆ7µ�²ÈÅ�å ��Va`&z)F�H
W4Vo]mAaJUk&YpJZX&WnB#R;HHhJ<LZ]gWmBEVCz<]mAaJ�HZJe�&JpVCJZY[FMj>J q R)Wvj7W4O&YiW4R)D�JMf-fMJ<LZ]iH6FZY[JeHn]3YhBEVC�&JZY�{|AaJMVo]mAaJUk;B#j4WgLpNrW\H;]iFZY[�&JZ]iJ�`Pw
��A&W7j\J|W^](WnH6L�JZY\]iFpW4V&j7N]mACJeL�FEHhJU]mACFZ]C]mAaJUW4Dlk;F�LZ]�B#f�k&Y-W4XaFZ]iJeHZLZAaB)BEj)XaB#R;LZACJZY[H6B#Vok&R&O&j3WgL
HhLMACB/B#jnH
WgH6BEf(W4Va`)JZk;JMVa`&JMVs]�W4Dlk;BEY\]iFZVaL�J<z<]mAaJ|jnF�H?]�L�B#j^R)DlV_BPf�]mAaJU]iFZO&jmJ

–
YpJZk;BEY?]mW^VC�

Y[J�HnR/j�]iH�fiB#Y|B#XaJiY[FMjvj>HhLMACB/B#j q R;FMj4W^]gN���W4V;Lpj4R;`#W4V;�ek&Y�W4XaFi]iJeHhLZACB/B#jnHh� –
WnH
VaJMXaJiY-]mAaJMjgJEHhH

H?]mY\W^S/W4V;�&w#bJ�L�FZR;HZJeBEf�]mACJe`EWgH?k&YpBEkCBEY?]mWnB#VaFZ]iJUR;HZJeBEf�XaB#R;LZACJZY[H
W4V_`EWgHn]mYiWmLZ]�»<z/FZXCJZY[F��&J
HhLMACB/B#j q R;FMjvW�]gNoW4VG`#W\Hn]mY�WnLZ]�»�F�L+]mR;FZj4j3N_HnR&Y-k;F�HpHhJ<H6FMXaJZY[FE�&JeHZLZAaB)BEj q R;FMj7W^]gNrWvV�`EWgH?]mY�WnLi]U¿FZVC`tL<BPD_J�H(YpJpDGFZY\S;FpO2j3N�LpjmBCHhJU]-Be]mACFZ]>BEf�`#W\Hn]mY-WnLZ]�Á&w)�UW4X;JpVr]mAaJUY[J�HnR/j�]iH�fiB#Y�k&R&O&j4WgL
HhLMACB/B#j q R;FMjvW�]gN/z#]mA&W\HULMj\J<FZY�j3NoDGFEH?S;H6FMV_JiVaB#YiD�BER;H(ACJZ]iJZY[B)�&JZVCJpW�]gNoW4V_HpLiAaB)BEj q R;FMj3W�]gN{�W^]mA&W4Vo]mACJUk;B/B<Y�`<WmH?]mY�WnLZ]�OCJZ]i{J<JZVok&Y�W4XaFZ]iJeFZVC`�k&R&O&j3WgLHZLMAaB)BEjnHZwEI�JZXCJZY-]mAaJMjgJEHhHZzPW4fU�&B)B)`
k&Y�W4XaFZ]iJeHZLZAaB)BEjmH

–
FZVa`�A&Wg�EAok;J<JZY q R;FMjvW�]gNoACBER;HZJMAaBPjn`&H;]mAaFZ]�LZACB&B/HZJ�]mAaJMD_z#AaFMX;J

independen
]�k;B)H?W^]?W4XaJ|W4Dlk
F�Li]iH6�-{|A&WnLMA_FZY[JUVCBE]�D_B)`&JMj\J<`&�>B#V_L�B#DtDlR)V&W^]?W\J<Hhz#]mAaJ|jnF�H?]

L�B#j^R)DtV�BPf�]mAaJU]iFZO&jnJ|DGFMNoAaB�jn`�W7Dtk;B#Y?]iFZVs]�B<]mACJZY�jnJ�HpHZBEVCH
fiBEY�R&Y-OCFMVok;BEj4WgLMNlD}FiS;JZY[Hhw
��j^]gACBER;�<Ar]mAaJ�HZJUY[J�H?R)j^]iHUFZY[JeH?]mY\W^S/W4V;�&z#]mAaJUW4Dlk;BEY\]iFZVaL�JeB#f��&JZV;JZY[FMj;J q R)W3j7W4OsY�W4R/D:JMfgfhJ�LZ](WvV
�&JZVCJZY[FMj
FMVC`�W4Vo]mAaJeL<F�HhJeB#f>XCBER;LiAaJZY[H
W4Vok;FZY\]gWnLiR/jgFZY�H\A;B#R&jn`�VaB#]�OaJeFMj4j&]mAaFZ]�H?R&Y\k&Y-WnH\W4V;�&w
	�B)L�FMj&k;BEj4WgLMN&D}FiS
JZYpH(AaFMXCJ�jnB�Va��O;J�JMV_F�{�FZY[JeB#f�]mAaJeLMjgB/HZJeL�B#VsV;J�Li]mWnBEVlOCJZ]i{J<JpV
Y[J�H\Wm`&JpVP]gWmFpj�AaB#R;H\WvVC��DGFZY\S;JZ]iHhz#jnB)L�FMj;HhLMAaB)BEj q R;FMj4W^]?N_FMVa`�jnB/L<Fpj&]iFi�oY[FZ]iJ�HZwEc�F�LZA�B#f;]mACJk;B#jvWgLMWgJ�H6FMVaFMj7Na�EJ�`lFZOCBEXCJ�ACF�HUFpj�]iJZY[J�`�]mAsWgH6L<BEV&VCJ�LZ]?WnBEVlW4V_HZBPD_Je{�FpN�FpVC`�A;F�H(]mAaJiY[JZO&N
�#WvXCJMVoY�W\HZJU]+B��&JZVaJZYpFMj;J q R/W4j7WvO&Y�W4R)D�Jpf?fhJ�Li]iH(]mAaFZ]�FZY[J�B#fm]iJZV_FiOaHhJMVP];fmYpBPDuk;BEj4WgLMN_FMVaFMj3NCH�WgHZw
�-Vo]mACJeL�F�HZJeBEf�XaB#R;LMAaJiY[Hhz#]mAaJ�HZJeJMfgfhJ�LZ]iH6FiY[JUk;FZY?]mWnLZR)j\FiYij7NojgFZY[�&J|W4V_L�BPDok;FiYiWgHZBEVo]iB
k;FZY-]mWmFpj;J q R/W7j3W4O&Y�WvR)D�JMf?fMJELZ]iH(OCJ�L�FZR>HhJUXCBER;LMACJZY[H
D_B)H?]�`#W^Y[J�Li]gj4NoW7Dtk;F<LZ]�]mAaJUS;JZN�Y[J�F�HZBEV
{�J�Wn`&JMVP]gW4f?W\J<`�W4V_��J�LZ]?WnB#V_¿�fiB#Y�{|A&Nk&R)O&j4W\LeHpLMACB/B#jnH6LEFZVlOaJeHZB�`<W4f?fMJZY�JMVs]�W4V
J q R)W4j3W4OsY�W4R/DGw#@�A&WgH(YpJ�F�HZBEV_{�F�H
fiB#R&Va`�W4Vo]mACJ�OPR/VC`Ej7W4V
�oB#f�Y[J�H\Wg`&JMVs]?WnFMj/ACBER;H\W4V;�lFZVC`HhLMACB/B#j;LZAaB�WnL�JEH

–
FUOsR)Va`#j4W4V;�e]mACFZ]�FZY-WnHpJ<H�OCJ�L�FZR>HhJeB#f�Y[J�H\Wg`&JMVaL�J

-
OCF�HpJ�`lF�`#DlW\HpH\WmBPVo]+B

jnB)L�FMj/k&R)O&j4WgLHZLpACB/B#jnHZwEñ�B#R;LZAaJZYpHhzPD_B#Y[J�]mAaFZV_FMV&N�BE]mACJZY�kaB#j4WgLpNCzER&V
-
OsR)Va`#j\JU]mA&WgH

L�B#VsVCJ�Li]mWnBEVlO&NoDGFZS)W4V;��W�]UJ<F�H\WgJZY�fiB#Y�AaB#R;HhJiAaB#jn`/H;]+B�H�JZk;FiY[FZ]iJZj4N_LMAaB)B)HhJUAaB#R;H?W4VC�tFMVC`
HhLMACB/B#j q R;FMjvW�]gN/w#�if�]mACJUOsR)Va`#j3W4V;��WgH
W4Dlk;BEY-]iFiVs]��-F<H(�|FZYh�<R;J�`�W^]�DoR;H?]�OaJ<�-z<]mAaJMVR&V&OsR)Va`#j3W4V;��DoR
Hn]�OaJ|WvDrk;BEY\]iFZVs]�F�H6{�JZj4jnw#@�ACJeHpFMD}J|fhBEY[L<J�H(k&jnFMN_FeH\W4D�W7jgFZY�OPR&]�jnJ�HpH
`<Y[FMD_FZ]?WnLUY[B#jnJ|fiBEY(]mAaJeB<]mACJZY>]mNEk;JEH6B#f�HhLMAaB)BEj)f?WvV;FMVCL�J�YpJZfiBEY�D_HU{J|AaFMXaJeFMVCFpj7Na��J<`&w
��W4V;Fpj7j3N/zPW^](WnH
VaB#]iJ�{eB#Yg]mAPN]mACFZ]�B#XaJZYpFpj4j>�7k&R&O&j3WgLeFMVa`�k&Y-W4X;FZ]iJ<��HhLZACB/B#j q R;FMjvW�]gNlWgH6H\AaB){|V]+Bl`&J�LMj4W4V;Je{�W^]mAok&Y�W4XaFi]iJeHhLMAaB)B#j&XaB#R;LZAaJZYpHhw#@�A&WgH
WgH6Fe`<W4Y[J�LZ]�Y[J�HnR&j^]�BEf�]i{eBlF�HZH?R)Dok&]gWmBEV;H
W4Vo]mAaJ|D_B)`&JMj\Â��;W4Y[Hn]iz<]mAaJUD�B/`&JMj;FEHhHnR/DGJEH(VaB�L�B#Dok;JZ]?W^]mW4X;Je�&FpW4V;H
fmY[BPD�W4VaLZYpJ�FEHhJ�`
L�B#Dok;JZ]?W^]?WnBEVCwE�tH
VCBE]iJ<`oJ�FZY-j4WgJZY[z�Wvf6H?R;LMA_FZV�Jpf?fhJ�Li]U{�JZYhJ�W4VCLpj4R;`&J�`�W4Vo]mAaJ|D_B)`&Jpj;�\F�H
WvV
I�J�LZA&NsO;Fe��fiB#Y-]mAaL<BEDlW4V;�&�-�-z<]mACJe�&JZVaJiY[FMj
J q R)W4j3W4O&Y�W4R/D�JMf?fMJELZ]iH6JMDok)AaF<H\W\�<J�`�W4Vo]mA&WgH(k;FZk;JiY
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Y[JMD_FMW4V_{�A&W7j\JeB#XaJiY[FMj3j>HhLMAaB)B#j q R;Fpj4W^]?N_{�BER)jn`�WvVCLZY[J�FEHZJ�-F<H6{eBER&jm`ek&R)O&j3WgLeHZLpACB/B#j
q R;FMj4W^]gNrWvVGJ�F<LpA�`EWgH?]mY�WmLZ]�Wvf�]mACJeL�BPDok;JZ]?W^]?W4XaJeJMfgfhJ�LZ]�WgH6H\R)fgf?WgLMW\JMVP]gj4NljgFZY[�&J��-w)��J�L!BEVC`&z<]mAaJY[B#jnJeB#f;k;J<JZY�W4VPk&R&]iH(W4Vs]iB�]mAaJeHZLZAaB)B#j&k&Y[B/`<R;L+]mWnB#VlD_B/`&JMj)WgH6H?k;J�LMW7f-WgJ�`�W4V_HnR;LpA�Fe{FMN_F�H
]+BlL�FiR;HhJeFZXCJZY[F��&JeHZLpACB)BEj q R;FMj3W�]gN�]iB�W^V;LiY[J�F�HZJe�-FMjvj>JMjgHpJ�OCJpW4V;�lJ q R;FMjn��]mACJ�D_B#Y[JAaB#R;HhJMACBPjn`&H6{�W�]mA_`EW4f\fMJZYpJpVP]�k;J�JZY q R;FZj4W^]?NoD�W4�G{�W^]mA&W4VGHpLZACB/B#jgHhw)�&W4VCL�JUk&Y�W4XaFi]iJeHhLZACB/B#jnHHhJ<JZSl]+B�HnS&W4D¡A&Wg�#Aok;J�JZY q R;FMj4W^]?NlAaB#R;HhJZACBPjn`)H�fmYpBEDuk&R)O&j3WgLeHhLMACB/B#jnHhz)FMVlWvVCLZY[J�FEHZJ�W4V
k&Y�W4XaFZ]iJeHZLZAaB)BEj;Fi]3]iJZVC`&FMVaL�J|W4Dtk)j3WgJEH
jnJEHhH
DlW4�/W4V;�lBEf(A;BER;HZJZAaB�jn`�]mN�k;JEH6{�W^]mA&W4V}HZLMAaB)BEjnHZw
�t�&FMW4V;zPW^]�WgH6H\AaB){�V�JMj\HZJ�{�ACJZY[Je�7I�J�LMA&NsO;F�z�fiBEY?]mAaL�B#DlW3VC�&��]mAaFZ]C]mACJe�&JZVaJiY[FMj;J q R/W7j3W4OsY�W4R)DJMfgfhJ�LZ]iHUJpDrk/ACF�H\Wg��J<`�AaJZY[Je`&B�VaB<]�LZACFZVa�&J|W4f>]mA&WgH
D_B/`&JMj;B#f�k;J�JZY�WvVPk&R&]iH
WvVP]iBlHhLZACB/B#j
k&Y[B)`<R;L�]mWmBEVlWnH6FMj^]iJiY[J�`�]+B�D_FZS;J|jgJ�HpH
DtW4�)W4V;�tJMf?f-WgLMW\JMVP]

--
OsR&]>B#XaJZY[FMj4j>HhLMAaB)BEj q R;FMj4W^]?N{�BER&jn`�]mACJpVlW4VaLiY[J�FEHhJe{�W^]mAlA&W\�#AaJiY�k&Y-W4X;FZ]iJeHhLZACB/B#j;FZ]7]iJ�VC`&FpVCLEJ�w

4.
'��E���<�Z,+$&��¢� &��¢�
��� <"���,38�,3*[%U�<£>*-¨��U9��; <"4=;%n,i%
��A&W7j\JU]mACJeL�B#Dok&R&]iFZ]mWnB#VaFMj>FZk&k&Y[B)F�LZAoR;HZJ�`�W4Vo]mA&WgH(k;Fik
JZY�k&YhB#X&Wn`&JEH6FUk;B/{�JZY-fmR)j;JMVa�#W4V;J
fo
Y�FZVaFMj3NC�MWvV;� q R;J�Hn]gWmBEVCH6BPf�]mAaJUS)W4Va`�]iF�LZS&jmJ�`�ACJZY[J�z#]mAaJeFZk&k&YpB/F�LiAoAaF�H
W4V&A;JZY[JiVs]>j4W4D�W�]MHZw��V&N_H?]mY-R;Li]mRsY[FZj)D_B)`&JMj&]mAaFZ]�FZ]7]iJZDok&]iH(]-B�D_JZY[�&JeFMj4j
B�f;]mACJUY[JZjnJMX;FMVs]�J�L!B#VaB#DtWgL|fiBEYpL�J�H

fiB#Y�R&Y-OaFMV_HZLpACB/B#j&k;B#j4W\LMNlDoR>H?]�O&N�`&Jpf\WvV&W�]gWnB�VtDGFZS;JeJM�Pk/j7W\LMW^]�F�HZH?R)Dlk&]gWnB#VaH;]mAaFZ]�FZY[J
FMj4D_B/Hn]�L�JZY-]iFZW4V&j7NKB#V&j3N�LZY-R;`&JeFZk&k&Y[B#�&W4DGFZ]gWmBEVCH6BEf�L�B�Dtk)jnJM�oY[J<Fpj;{�B#Yijm`ek&YpB/L�J<HhHhJ<Hhw
��A&W7j\J

–
W4Vo]mAaJe{�BEYp`&H�B#f�BEVCJeL�B#DtDGJMVs]iFi]+B<Y|B#V�]mA&W\HU{B#Y-S

–
]mACJeJZVa�#W4V;JU]mAaFZ]�`[Y-W4XaJEH(]mAaJ

FZVCFpj7NaH+WgH6L�FMVoO;JeªZW4Vs]iB#�&WgL�FZ]?W4Va�&«|O&Nk&YpBEX&Wg`#WvV;�lJZ�Pk/j7WgLpW7]CVsR)D_JZY�WgL�FMj>J�H?]?W4D}Fi]iJ�H
fiBEY�kCBEj4WgLMN
FMj^]iJZY-VCFZ]?WvXCJ�Hhz�W^]>WnH;]mAsR;H(VCBE]�FZk&k&YhB#ksY-WnFi]iJU]+B�W4Vs]iJZY-k&YpJZ]/]7AaJUY[J<H?R)j^]iH(]iB&B�j4W^]iJZY[FMj3j7N/wE@�AaJ
F�`<XCFpVP]iF��&JeB#f;]mACJeFZk&k&Y[B)F�LZArW\H;]mAaFZ]�W^]�k&YhBEX&Wn`&J<H6FeH\W4V;�EjgJ�zPW4VP]iJZY-VaFMj7j3N�L�BEV;H\WgHn]iJZVs]�DGJZ]mAaB)`
fiB#Y�L�BEDrk;FZY�WvV;��k;B#j4W\LMWgJEH6FZVC`�]mY[F�LMW4Va��k;FZY-]mWnFMj;FMVa`l�&JMVaJMY[FMj;J q R)W4j3W4O&Y�W4R/D�JMf?fMJELZ]iHZz/FZVC`�W^]
]mAaJiY[JMfiBEY[JUk&YhB#XsWn`)J�H6FUR;HZJMfgR)j;�<R/Wg`&J|fiBEY(]mA&W4VsS)WvV;�lFMOaB#R&])]mAaJ

relative q R;FZVP]gW^]iFi]mWvXCJW3Dlk;B#Yg]iFiVaL�JeB#f�`EW4f-fhJZY[JMVP];YpJ�FZj;{�BEY-jm`tJ<L�BEVCBPDlWgL�fiB#Y[L�J�Hpw#�e])]mAaJeHhFMDGJU]mW4DGJ�zE]mACJ
F�HZH?R)Dtk&]?WnB#VaH
DGF�`&J|WvVr]mAaJUk&Y[B)L�J�HZH6B#f>D_B)`&JMjvW4V;�lL�B#Dlk/jnJM�lfiB#Y[L�J�H6FiY[JU]iJZVsR;B#R;H6JZVCBER;�<A
]+B�Y[J<L�B#DlD}JMVC`tL<FZR&]gWmBEVlW4VlW4Vs]iJZY-k&YpJZ]mW4Va��Y[J�HnR/j^]iHUF�H
fgW4Y�D

absol ´&²7° predictions.

4.1. ±;¹<Í�°eí�¹<Í�Í�¹<ÇGí�¹<Ç;µ<°�³?Ç&Å6¶&Ç&ºl¸�ÆÏÅ#´<Ç&º;°�³nÅ#²Ï¶&Ç&º;ÆÈÇ&É)Å
��BED�JeBEf�]mAaJeL<FZR&]mWnB#V_FZY�WgHhJEH
fmY[B#Du]iJ�LZA&V&WgL�FMj
`&Ji]iFpW4jgH6H\R;LZA�F�H
W3Dlk/j4WgLMW^]�JMj\FEHn]mW\LMW^]?WnJEH
JMDlOaJ�`&`&J�`�W4Vtf?R)VaLZ]?WnB#VaFMj)fiBEY�D�FEHhHnR/Dlk&]?WnBEVCH6BPf�k&Y[JZfhJMY[JZVCL�JEH6FZVa`�k&Y[B)`<R;LZ]mWnB#Vaw#@�AaJ
JMDok)WvY�WgL�FMj)j3W^]iJZYpFZ]mR&Y[JUACF�H6B#fm]iJZVlVaB<]�k&YMB#XsWm`/J�`lFUf?W4YiD:HpJZV;HZJeBEf�{�ACFZ]C]mAaJ<HhJeJMjgF�H?]?WnLMW^]?W\J<H
H?ACBER)jn`�OaJ�z)FZVa`�]mACJeFZk&k&Y[B)F�LZAo]mACJZY[JMfiB#Y[J�]iFZS;J<H6H�]iFZVa`&FMY[`�fmR)VaLZ]?WnB#VaFMj/fiB#Y�DGH6F�H6FeHn]iFZYg]mW4VC�
k;B#WvVP]iw/��JZVCH\W^]?WvX&W�]gN�FMV;FMjvNCH�WgH6HnR;�&�&JEH?]iH(]mACFZ]/]mACJUY[JZjgFZ]mW4X;J|D}F<�EV&W^]mR;`&J<H6BEf��&JMVaJiY[FMj;FpVC`
k;FZY-]mWmFpj;J q R/W7j3W4O&Y�WvR)DuY[J<H?R)j^]iH6FZY[JUR&V&j7W4S;Jpj7No]iBlLZAaFMVC�&Je`<Y[FMD_FZ]?WnL�FMj3j7N_F�H(]mACJ�HhJ|W4Dtk)j3WgLMW^]
F�HZH?R)Dtk&]?WnB#VaH6FiY[JeLZA;FMVa�&J<`&w/�2W4D�W7j\FiYij7N/z/L�B#VaL<JZY�V;H�D�FpNGFZY\W\HZJ�fmYpBPDu]mAaJeF�HZH?R)Dlk&]mWnBEVr]mAaFZ]
AaB#R;H\W4Va�lH?]iB)LZS;H6FiY[J�]iFiS;JZV_F�H6�#W4XaJMVlW4Vo]mAaJ|D_B)`&Jpj;FMVC`�`sB�VaB<]�LiAaFMVa�&JeF�HU�&JpVCJZY[FMj
J q R)W4j3W4OsY�W4R/D:JMfgfhJELZ]iH6L<FZR;HhJ|DlW\�<YpFZ]mWnB#V_BPf�HhB#DGJUAaB#R;HhJMAaBPjm`&H6{�W^]?A&W4V_FMVa`lF�LZY[B)HhH
`#WnH?]mY�WnLZ]iHZwE�\VKB<]mACJZY�{�B<Y-SG�7IKJ<LZA&NsOCFt»<¼&¼&¼&z/¿&À&À&À&z#fiBEY?]mAaL<BEDlW4V;�&����AaFZX;JeFiY[�<R;J�`�]mAaFZ]-z
{|A&W3jgJeH?R;LMA_L�B#VaL<JZY�VaH6FiY[JeL�JZY-]iFiWvV&j7NlXaFMj3Wg`&z#]mAaJeF�HZH?R)Dtk&]mWmBEV_F<LZ]mR;FMjvj4No]iJiVa`)H(]+B
R&Va`&JiY[H?]iFZ]iJ�]mAaJUS&W4Va`)H6B#f��&JMVaJZY[FMj;J q R)W3j7W4O&YiW�R/D:JMfgfhJELZ]iH(A&Wg�EA&j7Wg�EAP]iJ�`�WvVlD_B)H?]�BEf�]mA&WgH
k;FZk;JZYpwE@�AsR;HZz/F�H;AaB#R;H?W4Va�lHn]iB/LZS;HUFZY[JUD_B#Y[JUf?j\JM�&W4O)j3NoD�B/`&JZjmJ�`&z/�&JiV;JZY[FMj;J q R)W3j3W4OPYiW4R)DJMfgfhJ�LZ]iHUFZY[JUj4W4S;Jpj7No]+B�OaJ<L�BED�J�D_B#Y[JUY[Fi]mAaJZY(]mAaFZVljgJ�HpH
W4Dtk;B#Y?]iFZVs]iw
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@�AaJeHhFMDGJ|W\H;]mY-R;J�fiB#Y�FeL!BEVCL�JZY-Vo]mACFZ]�VaB#V
-
HZLZAaB)B#j&Y[JMj\FM]iJ�`lJZ�P]iJ�Y\VaFMj4W^]gWgJEH
fmY[BPD�DlW\�<YpFZ]mWnB#V

FZY[JUVCB<]�JZ�sk)j4W\LMW^]?j3NrD_B)`&JpjgJ�`lF�H
D�W\�<YpFZ]mWnB#Vo]iFZS;J�H(k)jnF�LEJEw)�CBED�JeL�BEDlDGJMVs]iFZ]-BEYpHhz#fiBEY
W4V;H?]iFZV;L<J�zEACFMXaJ|DtWgHn]iFZS;JMV&j3N_FiY[�<R;J�`�]mAaFZ]�]mAaJUD_B)`&JMj;F�HpH?R)DGJ�H(]+B&B�A&Wn�#A_Fe{�W4j3j7WvV;�#VaJ<HpH6BEf
AaB#R;HhJMACBPjn`&H(]-B�D_B#XaJ|fiB#Y�jnB/{�JZY�ACBER;H\W4Va�lL�B)H?]iH;OaJ�L�FiR;HhJU]mAaJ|D_B)`&JMj;`&B/J�H;VaB<]C]iFZS;J�W4Vs]iB
F�L�L<BER&VP]UHnR;LZAlfiF�LZ]iB#Y[H6F<H�]mACJeLZAaFZYpF�LZ]iJZY-WgHn]gWnL<H6BEf(VaJMWg�EA&OCBEYpHhz&B<]mAaJiY�VaJMWn�#A&OaB#Y-AaB)B/`
FMD_JMV&W^]?W\JEHZz/JZ]iL!w)�&W4VCL�JUAaB#R;H\W4V;��k&YiWmL�JEH6FZY[JUR;HZJ�`�]+BlL�FZj4W4O&Y[FZ]iJUOCJZV;LMA&D}FiY-SlAaB#R;H\WvVC�lFpVC`
VaJMWg�#A&OaB#Y-AaB)B/` q R;FZj4W^]?NtjgJMXaJMjgHhz)FMj4j
HnR;LpAlfhF�LZ]iB<Y[H are

]iF+S;JZVlW4Vs]iB�F�L�L�B#R&VE];W4Vo]mACJ�W4V&W^]?WgFMj
OaJMVCLpA&DGFZY\S�D_B)`&JMj/OCJ�LEFZR;HhJeFMj7j
HnR;LpAlfiF�Li]iBEY[HU{eBER&jn`�W4Va`&J�J�`�OaJeL�Fik/W^]iFMj7W\�<J�`�W4Vs]iB
p
Y�WnL�J�HZwP��A&W4jgJ�W�]>WgH(]mY-R;J
]mACFZ]C]mAaJUD�B/`&JMj&]mAaJMVoACBPjn`)H(VaB#V

-
HhLMAaB)BEj&YpJpjgFZ]iJ<`eVCJMWn�EA&OCBEY\AaB)B/`

JZ�P]iJZY-VaFMj7W^]gWgJ�H
f?W4�;J�`lF<H�DlWg�<Y[FZ]?WnB#V_B)L�LZR&Y[HZz&FZV&NoD_BPXCJMDðJZVP]UB#f�A&Wg�EA
-
W4VCL�BPD_J|AaB#R;HhJMAaB#jn`)H

W4Vs]iB�jnB/{
-
W4VaL�BPD�JeFZY[J�F<H6{B#R)jn`�]iJZVa`�]+B ³n¶;ÆÈÅ#° non-

HhLMA;B&B#j&Y[JMjnFZ]iJ�`�VCJpWg�#A&OaB#Y-AaB)B)`
q R;FMj4W^]gN –

]mAsR;H
W4V;LZY[J�F<H\W4V;�eYpFZ]mAaJZY�]mACFZV_`&J�LiY[J�F�H\W4V;��]mAaJ|DlW\�<YpFZ]gWmBEV_JMf?fMJ<LZ]iH(A&Wg�EA&j7Wg�EAP]iJ�`
W4VlD}FMV&N_B�f;]mACJeH\W4DtR)jgFZ]?WnB#VaHhw#@�AsR;Hhz#]+B�]mACJeJZ�s]iJZVP]C]mAaFi]CkaB#j4W\LMWgJEH
jvW4S;JUk&Y�W4X;FZ]iJeHhLiAaB)BEj
XaB#R;LZACJZY[H6L�FiR
HZJUA&W\�#A

-
W4V;L�B�D_J�ACBER;HZJZAaB�jn`/H
W4Vo]mACJ�D_B)`&JMj&]+B�D_BEXCJU]+B�jnB/{�W4VaL�BPDGJ

`#WnH?]mY�WnLZ]iHZz<]mAaJ|D_B)`&Jpj
understates

YpFZ]mAaJZY(]mAaFZV
overstates

]mACJe{�W4jvj7W4V;�EVCJ�HZH6B#f
AaB#R;HhJMACBPjn`&H(]-B�D_B#XaJ<wE�?]�WnH6B#V&j3NoW4VGH\W3DlR)j\Fi]gWnB#VaHU{�AaJZY�J|DlWn�<Y[FZ]?WnB#V_B/L<LZR&Y[H(fmY[B�Duk;B&BEY�]+B
Y�WnLMA_FZY[J<F�H(]mAaFi]C]mAaJeJi�aLMj4R;H\WnBPV_B#f�LpACFMVa�&JEH
WvVlVCJpWg�#A&OaB#Y-AaB)B)`oJZ�s]iJiY-VaFMj4W^]?W\J<H6{B#R)jn`�O&W\FEH
]mAaJe�&JiVaJZY[FMj;J q R)W3j7W4O&YiW4R)DuY[J�HnR/j�]iH(R&k;{FiY[`&w
��W4V;Fpj7j3N/zPDGFMV&NKB�f;]mACJUY[J�HnR/j�]iH(Y[JZk;B<Y?]iJ�`�AaJZYpJUA&Wn�EA&j7Wg�EAP]U�&JiVaJZY[FMj;J q R)W3j7W4O&YiW�R/D:JMfgfhJELZ]iH
]mAaFi]CW4V;Lpj�R;`/J|DlW\�<YpFZ]mWnB#V_BPf�AaB#R;HhJMACBPjn`&H
OaJZ]i{�J�JZV�`EWgH?]mY\W\Li]iH6F�H6{�JMjvj>F�H6HZ{�W^]iLMA&W4V;�
OaJMACFpX&WmBEY�fmY[BPDuk&R&O&j7WgLU]+B�k&Y\W^X;FZ]iJeHhLiAaB)BEjnHUBEY�X&WnL<J�XCJZY[HhF<w/�2R;LZA_JMf?fMJ<LZ]iH6{�BER&jn`�VCBE]
JMD_JZY[�&J|W4f�AaB#R;HhJZACBPjn`)H6�&JZVCJZY[FMj3j7NlfiF�L<J�`�A&W\�#AlD_BPX&W4Va��L�B)Hm]iHZz&FZVa`lL�B#VaL<JZY-V;H
D_FMN_FZY�WgHhJ
]mAaFi]��&JZVaJiY[FMj;J q R/W7j3W4O&Y�W^R)D�JMf?fMJELZ]iH;WvVr]mAaJ|D_B/`&JMj;`&JZk;JMV;`�]-B&B�DoR;LMA_B#Vo]mACJeF�HhHnR/Dok&]?WnB#V
B#fUFiV_FMOaHpJMVaL�JeB#f�H?R;LMA_L<B/Hn]iHhw<��X&WnJ�{ÓH?R;LMA_L�B#VaL<JZY�VaH6FEH(XCJZY�NoXaFMj3Wg`�WvVr]mAaJeH\AaB#Y-]CY\R&VoOsR&]
jgFZY[�&JMj3N�R)V&W3Dlk;BEY\]iFZVs]�WvVr]mAaJ|jnBEVC��Y-R&VlfiBEY�R&Y-OCFZV_J�L<BEV;B#DlW\J<H�W4Vo]mACJUTKw4��w#�D_JiYiWgL�FMV
AaB#R;HhJMACBPjn`&H
D_B#X;JeBEfm]iJiV

–
]mN�k)WgL�FMj3j7NofiBEY�YpJ�F�HhB#VaHUB<]mAaJZY(]mAaFZV_HZLMAaB)BEjgHhw)�2R;LZAlD_B#XaJEH

B)L�LZR&Y�OaJ<L�FZR;HhJeB#f)~iBEO
-
Y[JMjgFZ]iJ�`lLZACFpVC�&J�H6B#Y�OaJ�L<FZR;HhJeLMA;FZVC�&J�H
W4VlfMFMDlW3j7N_H\Wg��JeB#Y�WvVCL�BPD_J

`#WnLZ]iFZ]iJeF�`<W\HZLZY[JZ]iJeLiAaFMVa�&J|W4VlAaB#R;H\WvVC�lL�BEVCH?R)Dlk&]gWnB#Vaw#@�AaJeFZk&k&Y[B#k&Y-WnFi]iJUWvVP]iJZY-k&Y[Ji]iF�]mWnB#V
B#f;]mACJ�D�BEO&W4j3W�]gNlOaJMACFMX&WnBEY�B#OaHZJZY-X;J�`�W4Vo]mA&WgH(k;FZk;JZY�WnH6B<VCJU]mAaFZ]�JZDok)AaFEH\Wg��JEH(]mACFZ]

–
F�H

fhFpD�W3j4WgJEH�D�BEX;J|fiBEY�F�XaFZY-WmJZ]gN�BPf�Y[J�F<HhB#VaHhz#]mAaJeJ<L�BEVCBEDlWgLeJMV&X&W^Y[B#V&DGJpVP]>W4V_{|A&WgLpAr]mAaJMN
DGFZS;JU]mAaJMW^Y�VaJ<{¬AaB#R;H\W4Va�l`&J�LMWgH\WnBPVlDGFZ]3]iJZYpHhw)�;LiAaB&B#j&k;BEj4WgLMN_LMAaFMVa�&J�H;]mAaFZ]�JZV&X&W^YpBEV&DGJMVs]
–
FZVa`�]mAPR;H6FMj^]iJZY[H(]mACJe{�FpNrWvV�{�A&WgLpArAaB#R;H\WvV;�lFZVC`lHhLMA;B&BEj4W4V;�l`&J�LMWgH\WnBPVaHUFZY[J

H\W4DlR/j^]iFMVCJ�BER;H\j7NoDGF�`&JeFEH
fiFMD�W3j4WgJEH
fgW4V;`�]mAaJMDGHhJMj4X;JEH(D_BPX&W4V;��fiB#Y�Y[J�F<HhB#VaHa]mAaFZ]�D_FMN
AaFMXCJ�j7W^]m]mjgJU]+Bl`sB�{�W^]�A_HhLMAaB)B#jvW4V;�&w)��W4XaJMVo]mACJ�fmY[J q R;JpV;LMN�{�W^]?A_{|A&W\LMAl��D}JiYiWgL�FMVfhFpD�W3j4WgJEH�D�BEX;J�z<]mACJeªZjnB�Va��Y-R&V;«|WvV�{�A&WgLpAr]mAaJ�HZJe�&JpVCJZY[FMj;J q R)W3j4W4O&Y�WvR)D:Jpf?fhJ�LZ]iH(OCJ�L�BPD_J
W3Dlk;B#Yg]iFiVs]�D_FMN]mA;JMVrVaB#]COaJUXCJZY�NojnBPVC�tFi]UFijvjgw

4.2. ±;¹<ÍK°UÙ�Ì7Ì&°�µ�²ÏÅ�²È¯&¶;²#¶;³h°�¹&²P¸ ¹<º;°�·3°Zº�Ý&´&²E¸�ÆÏÉ&¯;²���°UË?Í�àU¹&³Z²È¶&Ç;²
õ|]mAaJZY�L�B#VaL<JZY-VaH
DGFMN�FZY�W\HZJ�fmYpBPDu]mAaJ|fiF�LZ]C]mACFZ]�L�JZY?]iFZW4VlkaB)HhH\W4O&jgJeJpf?fhJ�Li]iH�]mACFZ]�FZY[J
HhB#DGJZ]mW4DGJ�HULpjgFMW4DGJ�`�OPR&]�FZY[JUVaB<]�F�]C]mA&WmH(k;BPW4Vs]�f?W^Y�D�j3N�J�H?]iFZO&j4WgH\A;J�`lJMDlk/W^Y�WgLEFMjvj7N_FZY[J
JZ�CLpj4R;`&J�`�fmY[BPDu]mACJeFZV;FMj4NaH+W\H;Y[JZk;B#Yg]iJ�`�ACJZY[J�w#��B<Y�W4VaHn]iFZVaL�J<zE]mACJeH\WvDlR)jgFZ]gWmBEVCH(Y[JZk;B#Yg]iJ<`
AaJiY[Je`&B�VCB<]CW4VaLMj4R;`/JeFeª!L�BPDrk;JZ]gW�]gW4XaJUk&YpB/`<R;L+]mW4X&W^]gN�JMf-f[J�Li]i«UWvVrk&R&O&j3WgLeHhLMAaB)B#j\H
fmY[B#D
W4V;LZY[J�FEHZJ�`�k&YiW4XCFZ]iJeB<Y�k&R&O&j4WgLeHhLMAaB)BEj;L<BEDok;Ji]gW^]?WnB#Vaw#�-V_B<]mACJZY�{eBEY\S_�7I�J�LZA&NsO;Fe¿&À&À&¿&F<z
fiB#Y-]mAaL�B#DlW4V;�&����AaFMXaJeH\ACB/{|Vo]mACFZ]C]mAaJUk&YpJ�HhJZVCL�JeFMVa`

relative
H\Wn��JeBPf�]mAaJe�&JiVaJZY[FMj
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J q R)W4j3W4OsY�W4R/D:JMfgfhJELZ]iH(A&Wm�EA&j7W\�#As]iJ<`�W4Vo]mA&WnH(k;Fik;JZY�FZY[JUVCBE]�FifgfhJ�LZ]iJ�`�O&N�]mAaJ|W4V;Lpj4R;H\WnB�V_BEf
H?R;LMA_FeL<BEDok;Ji]gW^]?W4XaJeJMf?fMJ<LZ]iz/Fij^]mAaB#R;�<Ao]mAaJ

absolute
XaFMj4R;JeBEf�HhLMACB/B#j q R;FMj3W^]?Nk&Y[J�`#WnLZ]?WnB#VaH º;¹&°iÅ `&JZk;JMVa`lB#VlW^]iw<@�APR;HhzPW4V_H\W4DlR)j\Fi]gWnB#V;H6B#f�k&YiW4XCFZ]iJeHhLMAaB)B#j&XaB#R;LZAaJZYpHhzPfiB#YW4V;H?]iFZV;L<J�zEk&R&O&j7WgLeFZVa`lB#XaJZYpFpj7j
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OaJ<L�FiR;HhJU]mAaJeL<BEDok>JZ]mW�]gW4XaJeJMf?fMJELZ]�WnH
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W4VoO;JZ]7]iJZY�RaHZJeBEf(jnB/L<Fpj)W4V&fiBEY�DGFZ]?WnB#V_FMVa`�]mAsR;H
A&Wg�EACJZY�HhLMACB/B#j&k&Y[B)`<R;L�]mW4X&W^]?N�]mAaFMV_L�JMVs]mYpFpj4Wg��J�`�fgW4V;FMVaLEJEw#�t�&FpW4VCz/{|A&W3jgJU]mA&WgH
D}FMN
L�JZY\]iFZW4V&j3NoO;JU]mACJeL�F�HhJ<zE]mACJeJZf?fMJ�Li];WgH(VCBE]�D_B)`&JMjnJ�`�A;JZY[JeFiVa`�D�FpNr]mAaJZY[JMfiB#Y[JeFMfgfiJELZ]�]mAaJ
absolute

XCFpj4R;JeB#f�HhBPD�JeBEf�]mAaJeB#Rs]iL<BED_JUXCFZY�WgFpO&jgJEH6JZXCJMV_F�H(]mACJ
relative

W4Dlk;BEY\]iFZVaL�J
B#f;k;FiY-]mWnFMj
FMVC`t�&JiVaJZY[FMj>J q R)W3j4W4O&Y�WvR)D:Jpf?fhJ�LZ]iH(Y[JMD_FMW4V;H(Y[B#R;�<A&j4N]mACJeHpFMD}J<w
@�{BlF�`&`<W^]?WnB#VaFMjCfiJEFZ]mR&YpJ�H�B#f�]mAaJUY[J<Fpj;{�B#Y-jn`�]mAaFZ]�FZYpJ�VaB<]�D_B/`&JMjgJ�`lH?ACBER)jn`lF�`&`�]+BlB#R&Y
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AaJi]iJZY[B)�&JZVaJMW^]?NoW4VlAaB#R;HhJMAaB#jn`�k&Y[JMfhJZY[JZV;L�J<Hhw#�-V_HhB�D_JeHhJMVaHpJ<zE]mAPW\H
WgH
W4Vok;FZY-]�F�Hn]3Y[JiVa�<]mA_B#f
]mAaJeLiR&Y-Y[JZVP]UFik&ksYhB/F�LiAoO;J�L�FiR;HpJ�W^]�S;J�Jik;H6BERP]
B#f�]mAaJeFZV;FMj4NaH\WgH�FMV&NR)V&VaJ<L�J<HpHhFZY�N�FZk&k;J�FMj
]+B�k&Y[JifiJZY[JMVaL�J|AaJi]iJZY[B)�&JZVaJMW^]?NoW4V_JM�sk)jgFMWvV)W4V;��AaJZ]iJZYpB/�&J+VaJ�B#R;H6B#Rs]iL!BED�J�HU{�W^]mA&W4Vo]mA;J
k&R&O&j3WgLeHZLpACB/B#j;HhJ<LZ]iBEYhw#�e]/]mACJeHhFMDGJU]mW4D}J<zEACB/{�JZXaJiY[zEDGJ�FEHnR&Y[FMO&j\JeLiAaFZY[FELZ]iJiY-WgH?]mWgL�H6HnR;LpA
F�H(YpJpj4Wg�#WnBER;H;k&Y[JMfiJZY[JMVaL<J�HUBEf(AaB#R;HhJZACBPjn`)H6FZY[JUW4Dlk;BEY\]iF�VP]U`&J+]iJZY-DlW4V;FMVs]iH6B#f�HhLMAaB)B#j
LZACBPWnL�JEH
D_F�`)JUO&NlAaB#R;HhJZACBPjn`)Hhw#�-VofhF�LZ]iz){�ACJZVoY[JMj4Wg�EWmBPR;H(AaJi]iJZY[B)�&JZVaJMW^]?NoWgH6F�`&`&J�`�]-Be]mACJ
D_B)`&JMj&R
HZJ�`�W4Vo]mA&WgH(k;Fik;JZY[z)H?]mY-R;L+]mRsY[FMj;J�Hn]mW4D}Fi]iJ�H6`&JMDðB#VaHn]mY[F�]iJ�]mAaFZ])]mA&WnH
AaJi]iJZY[B)�&JZVaJMW^]?N
L�FZY\YiWmJ�H6L�B#VaH\Wg`&JZY[FMO&jgJeJM�sk)jgFMVaFZ]iB#Y-N�k;B/{�JZY|�v��JZY-Y[JMN/F�z)¿&À&À&¿&�-w&��J�L�B#Va`&z#W^]�WnH6`#W4f-f-WgLZR)j^]�]+B
R)j^]gW4DGFZ]iJMj4Nk&YpBEX&Wg`&JU]mY-R;JUkPY[J�`<WgLZ]mWnB#V;H6B#f�]mAaJ|WvDlk;F�Li]UB#f�HhLZACB/B#j&k;B#jvWgLMWgJEH�W4VoR&Y�OCFpV
HhJi]3]mW4Va�)H(R&V&jgJEHhH
VaB#]P~nR;Hn]>W4VaL<BPD_JUA;JZ]iJZYhB)�&JZVaJMW^]?NoOsR&]�FZjgHZB�Y[F�LiWnFMj/A;JZ]iJiYMB)�&JZVaJMW^]?N�FZY[J
D_B)`&JMj\J<`tJM�Pk/j7W\LMW^]?j4Naw#@�AaJ|WvV;LMj4R;H\WnBPV�BEf�Y[F�L<J�W4Vo]mACJ�D_B)`&JMj&R;HhJ�`�W4Vo]mA&WgH(k;FZk;JZY[z
AaB){�JZXaJZYpzEY[JMD_FMW4V;H

–
]+B�]mACJUOaJ�Hn]�B#f>DlNoS)VaB){�jnJ�`&�&J

--
FUk&YhBh~ZJ�LZ]�fiB#Y�fmR&]mR&Y[JUY[J�HZJ�FZY[LZACw

5. Conclusions

@�AaJeFZk&k&Y[B)F�LZAr]iFZS;JZVlW4Vo]mA&WnH(k;Fik;JZY�AaFEH6FMj4jnBC{�J�`�fiB#Y�F+V_JM�sk)jvWgL[W^]�L�BEDrk;FZY�W\HZBEV�BEf�k;FZY-]mWgFMj
FZVC`t�&JMVCJZY[FMj;J q R)W3j3W4O&Y�W4R)D�Jpf\fMJ�Li]iH(fmY[BPD�HZLpACB/B#j)fgW4V;FMVaLEJUk;B#jvWgLMN�Y[JMfiBEY�DGH
WvV�FeH\WvV;�#jgJ�z
W4Vs]iJZY�VCFpj7j3N�L�B#V;H\W\Hn]iJZVs]�fmYpFpDGJ�{�B#Y-So]mAaFi]UL<FZV_H?R;L<L�J�HpH\fmR)j3j3N�Y[JZk)j3WgL�Fi]iJ�W4Dlk;BEY?]iFZVP];fiJ<FZ]mR&Y[J�H
B#f;]mACJe`&FZ]iF�R&VC`&JZY�LZR&Y\Y[JZVs]�HZLZAaB&B#j/f?W4V;FMV;L�JUk;BEj4WgLMWgJ�HZw/õ|V_FUVPR/DlO;JZY�B#f�B/L�L<F�H\WnB#V;Hhz#]mAaJ
FZk&k&Y[B)F�LZArAaF�H
jgJ�`�]+B�]mACJeL�BEVCLMj^R;H\WnBPVo]mACFZ]��&JZVaJiY[FMj;J q R/W7j3W4OsY�W4R)D�JMf?fMJ�Li]iH�D�FpN�Fpj�]iJZY
L�B#VaLMj^R>H\WnBPVCH6`<Y[F�{|VlfmY[BPD�FUk;FZY\]mWnFMj
J q R)W4j3W4O&Y�W4R/D�FMV;FMj3NCH\W\H
W4VGH?R&Y-k&Y�WgH\W4V;�lFZVa`�j\FiY[�&J
{�FpNCHhw#@�A&WgH
W4Dlk/j7W\J<H(]mAaFi]UHZLZAaB)B#j/f?W4V;FpVCL�JUk;BPj4WgLMN_L�FMV&V;B<]�J�F�H\W4j7NoO;JeFZV;FMj4Na�EJ�`l{�W^]mACBER&]
JZ�Pk/j7W\LMW^]?j3N�]iFZS)W4Va��]mAaJ|j4W4V&St]-B�ACBER;HnWvVC��DGFZY-S;Ji]iH6FZVa`�k&Y-W4X;FZ]iJeHZLZAaB)B#j/DGFZY-S;Ji]iH(W4Vs]iB
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-
W4V;L�BPD_JUY[J<H\Wn`/JMVP]iH(W4V_�&B/B)`oHZLZAaB)BEj;`#WgH?]mY-WmLZ]iH6L�B#R&jn`lH?R)f-fhJZY

H?R&O;Hn]iFZVs]?WnFMj>L�FZk)W^]iFMj/jnB)HpHZJ�HU{�A&W7j\J|jnB){
-
W4VaL<BPD_JUY[J�H\Wg`&JMV&]iH(W4Vok;B&B#Y|HZLZAaB)BEj;`#WgH?]mY-WmLZ]>DlWn�#As]

JZ�Pk;JZY�W\JMVCL�JeL�FZk)W^]iFMj
�2FpW4V;HZw
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I�J�LZA&NsO;F<zE@�AaBPD�F�HZw/ª Ô JMVs]mY[FMj4Wg��FZ]?WnB#Vaz#�;WgHZL�FMj)��J�`&JZYpFpj7W+H\D�FMVa`���Y�W4XaFZ]iJe��LZACB/B#j&�e]m]iJZVa`&FiVaLEJ�w4«
Ë-Ç;²7°�³?Ç&¶;²7Æ3¹<Ç&¶;·PÙ�µ�¹<Ç;¹<Í�Æ3µ ��°�Û<Æ3° â z#��JMOsY\R;FZY�NK¿&À&À&Á&w

I�J�LZA&NsO;F<zE@�AaBPD�F�HZw/ª!��LMAaB)BEj&��W4V;FMVaLEJ�z)�2k;F�]mWnFMj>��J��<Y[JE�&FZ]mWnB#V_FMVa`�]mAaJUI�FZ]mR&Y[J�B#f
Ô BEDlDlR)V&W^]gWgJ�HZw4«UQR&S;JUT�V&W4X;JZY�H\W^]?NQ�JZk;FZY-]?D_JMVs]�BEf�c�L�BEVCBEDlWgL�H6{�B#Y-S/W4VC�ek;Fik;JZY�À&¿

-
»<½&z

2002a.

I�J�LZA&NsO;F<zE@�AaBPD�F�HZw/ª+��Y[B)H?k;J�Li]iH(fiBEY��tLiA&W\JMX&W4V;��c q R)W^]mN�BEY��t`&J q R;F�LMNtW4Voc�`<R;L�FZ]?WnB#VaÂP@�AaJ	�WvD�W^]hH6BEf��2]iF+]iJU�Wn`�W4V_��JpVCJZY[FMj&c q R/W7jvW4O&Y�W4R/D�w3«U��BEY-S&W4V;��k;FZk;JZYpz/¿&À&À&¿<OCw
I�J�LZA&NsO;F<zE@�AaBPD�F�HZw/ª+xØB#O&W3j7W^]?N/zE@�FZY[�&JZ]mW4VC�tFMVC`e��Y�W4XaFZ]iJ

-
��LZAaB)BEj&ñ�B#R;LZAaJZYpHhw4«�� Í�°�³ZÆ3µZ¶&Ç

Ù�µ�¹<Ç;¹<ÍKÆ7µ���°<Û�Æ3° â ¼&À&�p»<���7xØFiY[LZAa�\z
»<Á&À -Õ;ô&z&¿&À&À&À&w

Nech
NsO;F<zE@�AaBPD�F�HZw/ª!��LMAaB)BEj&��W4V;FMVaLEJU�-VC`<R;L�J�`�x Wg�<Y<Fi]mWnBEVr�UFi]3]iJZY-VCHhÂP@�AaJU��Dok;F<LZ]�B#f;��Y�W4XaFZ]iJ
��LZAaB)B#j&ñKB#R;LZAaJiY[Hhw4« �ä¹&´&³nÇ&¶;·C¹mÌ�ï�´&Ý&·3Æ7µ�Ù�µ�¹<Ç;¹<ÍKÆ7µe®2¯a°�¹&³ná »<�[»<�-z)Ã - Ã&À&z;»<¼&¼&¼&w

I�J�LZA&NsO;F<zE@�AaBPD�F�HZw/ª+c��&W\Hn]iJMVaL�JeB#f�c q R)W4j3W4O&Y�W4R/D�FMVa`��2]3Y[F+]mW4f-WgL�FZ]?WnBEVlW4V!	�B)L�FMj;FMVa`��oWgJZY[FZYpLpA&WgL�FMj
��R&O&j3WgLe��B&B/`&H(c�L!BEVCBEDlWgJ�H6{�W^]gAr�;YpBEk;JZY?]mN�@�FZ�CJ�H6FMVa`�ñKB<]mW4VC�&wv« Ù�µ�¹<Ç;¹<Í�Æ3µe®2¯;°�¹&³ná »<À&z
277-

Á&À<Õ;z>»<¼&¼&½&F�w
I�J�LZA&NsO;F<zE@�AaBPD�F�HZw/ª"	�B)L�FMj&��Y[BEk;JiYg]mN�FMVa`l�2]iF�]iJU�-VCL�B<DGJU@�Fi�aJEHhÂP@�AaJUdBPjmJeBEf

�-VP]iJZY7~nR&Y�WgHh`#WgLZ]gWmBEVCFpj Ô BPDok;Ji]gW^]?WnB#V_FZVC` Ô BPj4j4R;H\WnBPVCw4« �ä¹/´&³nÇ&¶;·C¹mÌ�ï�¹&·7Æ3²3Æ7µZ¶;·#Ù�µ�¹<Ç;¹<Í�á»<À&Ã&�-¿&�-z&Á&Ã;»
-
ö<Õaz>»<¼&¼&½<Oaw

I�J�LZA&NsO;F<zE@�AaBPD�F�HUFZVa`�dBEOCJZY-]��P]mYpFZR;HhHZw/ª Ô BEDlDlR/V&W�]gN Ô AaBPWmL�JeFMVa`#	�B/L<Fpj&��R&O&j7W\Le��JZY\X&W\LEJ�HZÂ2�
QoWnHpLiY[JZ]iJ Ô AaB#WnLEJU�ek&k&Y[B)F�LZACwv« ��°ZÉ;Æ7¹<Ç&¶;·P±;µ�Æ3°iÇ;µ�°U¶&Ç&ºæÄ|³hÝ<¶&ÇlÙ�µ<¹<Ç;¹<ÍKÆ7µZÅ ¿&ö&�[»<�-z&Ã;» -½<Õ;z>»<¼&¼&ösw

õ�FZ]iJ�Hhz#��Fpj4jgF�LEJ�w�ª�@�AaJUc6f?fiJELZ]iH�BEf���Y[B#k;JZY?]mN@�FZ�aJEH6FiVa`#	�B/L<Fpj&��R)O&j4W\Le�2k;JMVa`#W4V;�lBEVo��YhBEk;JiYg]mN
ñ�Fpj�R;J�HZÂP��Voc6Dok)W4YiWgL�FMj;�2]mR;`#NKB#f�@�Fi� Ô FZk/W�]iFpj7Wg��Fi]mWnBEVGFZVC`�]mAaJU@6WnJMOCBER&]C��NEk;BE]mACJ�H\WgHhz4«
�ä¹&´&³nÇ&¶;·C¹mÌ�ï�¹&·3Æ7²3Æ7µZ¶;·PÙ�µ�¹<Ç;¹<Í�á ½&½s�-ô&�?z/¼&Ã&½ - ½;»<z;»<¼&ô&¼

��BEjmBEVCz/��FZY�N/w/ª+�-Vs]iJiY[�&JZV;JZY[Fi]mWnB#VaFMj/�\V;L�BEDGJUx�BEO&W4j3W�]gNlW3Vr]mAaJUT�V&W^]iJ�`l�2]iF�]iJ�HZz4«�� Í�°�³hÆ7µZ¶&Ç
Ù�µ�¹<Ç;¹<ÍKÆ7µ���°<Û�Æ3° â ö&¿&z)Á&¼&Á -Õ;À&¼Pz
»<¼&¼&¿Pw

Ö�WvD�DGJZY�D}FMVCzEQ�FZX&Wg`&w/ªidrJ<�<Y[J�HpH\WnB�Vo@�B){�FZY[`�x�J�`EWmB/LZY?W^]?NoW4Vlc�L�B#VaB#DlWgLe�&]iFi]mRsY[J�z4«$� Í�°�³hÆ7µZ¶&Ç
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%  <5�"\��& �(' �<1�%?,+�*)l©�1� <"4,3*\=l'� &�� <8y�Z*[�E��%(,-�l*\¨U�� ¡�s¢��Z"

+(,�-/.1032 +(,�-4.1065 +(,�-4.1067 +(,�-4.1068 +(,�-4.1069
:(;<.>=@?A;CBD=E2

0.820 0.882 0.930 0.978 1.021
:(;<.>=@?A;CBD=F5

0.872 0.930 1.002 1.032 1.085
:(;<.>=@?A;CBD=F7

0.930 0.950 1.063 1.182 1.267
GIH1JLKNMPO/QRKASTK�U>VAW XRKASDYAK@Z1Y[KASTK<\]JP^

dh
U>VAW XRKASD_ \�J Q�K�X�J _`W _CJ a6b Xc\RdPJ _`HP\RS

ueCf>g Q g d g SCh�ij^ dhc
αsβ f _kSTdlXmSTSTK f _L\�Kl\ f \�HcJ K�UP_ _`nPO/Q�K<a�opK@YAKqb _ YASCJrYrK<ZRH`YNJLK f _L\GIKAd@Qsact]V e@ucvcvcw h�V<\ f V<Y[K f _kSkdlX4SkSTK f _ \�x�HTYAK f KNJ V<_kWsJ QRK@Y[KPn

Tab
"\��y �{z}|�~ �����Z¨�8y &�4�r.021�,m"4,356��,71;8 $&%(¤� <*[ 

:(;<.>=@?A;CBD=E2 :(;<.>=@?A;CBD=F5 :(;<.>=@?A;CBD=F7
Model Actual Model Actual Model Actual

��?A,��40D?A=C�(�(���C-/0�. i $117,412 $157,248 $205,629 $192,867 $292,484 $271,315

�(� 0D?A���/06�T�FBD,���0
$31,120 $30,639 $46,216 $45,248 $65,863 $67,312

Pub
�<;CB6��BD�F,�,�����0�?���-4��;<�F���40D�F��;@�F�

$6,652 $6,702 $7,910 $7,841 $8,621 $8,448

��?A��BD=@;C,����$��;C.>0D����,�BD���C�C�
0.52 0.52 0.77 0.77 0.87 0.87

��0D0�?��T�F�/-�=C.
0.2684 --- 0.4701 --- 0.6521 ---

��-4���<;CB6��BD�F,�,����(-4���C;@=C�
0.4322 --- 0.6178 --- 0.7803 ---

��� =�=C0D�F��;@�F���F?A; � ��=C06��Bc�F,�,
ls 20% 21% 23% 23% 13% 20%

� � YNHPZRKlYrJ a�U1VAW X�KAS4V<YNK�dAHP\]UsK@Y[J K f b YNHPx�V`\c\>X�VAW�bLWLHsopS e dPVAWLd@XRW VAJLK f _ \�J Q�KpdPHPx�Z>XRJ V>J _`HP\�VAWrx�H f KAW h1X4S _L\���Vq sn  s¡ f _kSTdAHTXc\�JrYrVAJLKPn
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%  <5�"\� ç �(' �<1�%?,+�*)� ¡ &�/���Z*[%�¢/§��Z¨��&�<"�£#��%?*-,7*-1�*-,+�&��%6 P��¢�
���%?,-¢����2*-,+ <">§��F)&���m)& <*-,+�&�
¤(¥�¦�§�¨/©4¦«ª(¬C1®N§D¬C¯�®±°>²�¯�³�´µ¦ ¤(¥�¦�§�¨/©4¦«ª(¬C1®N§D¬C¯�®±¶�§�³�·�¦�§�®N¸�¹(¨4º<»F¦¶�§�¬C¥�¨/®N¦¼ ¯�½�³�³�ºC

Allowed

¶�»F¾�ºC¬C¯
S̄
�½�³�³�º

Financing :(;C.1=[¿/2 :(;C.>=A¿D5 :(;C.1=[¿"7 :(;C.1=[¿/2 :(;C.1=[¿D5 :(;C.1=[¿D7

Yes None $25,700 $50,175 $67,325 $158,327 $227,189 $266,474

��,4BD����q?A,��p¿"À���Á $17,628 $39,647 $85,925 $101,683 $204,075 $392,402
No ��=C��=<06�T�FBR¿

Tax
$19,875 $42,250 $81,075 $102,086 $220,725 $387,549

��,4BD����q?A,��p¿"À���Á $29,725 $50,262 $63,212 $123,224 $211,729 $294,825
Yes ��=C��=<06�T�FBR¿

Tax
$29,891 $51,309 $67,325 $118,486 $226,345 $316,308

GIH1JLKNMrÂ�VAW X4KAS"_ \�J Qc_kS�J V`t]WLKmV<Y[K f K@Y@_kU>K f b YNHPxµZ�HTYNJ _kHP\�S4HcbrOpV<t]WLK w _ \�GIKAd<Qca1t]V eCusvcvcu VAh�V<\ f OpV<t]WLK w _ \�G�KPd<Qca1t]V e bLHPYNJ QRdAHPx�_L\��ch g o]_kJ QZ1YrHPZ�K@YNJ a�U>VAW XRKASFdNHk\]UcKlY[J K f b YNHPxÃV<\c\1XRVAW _`ÄAK f b@W Hco±SDX�SL_ \R�p sn  D¡ f _kSTdPHTXD\�JPYrVAJLKPnrO4Q1_`S/J V<tRW K�VAWLSCH�V<ZcZRKPV<YrS"_L\pG�KAdlQcact�V e@ucvcvsu t]h@n

%  <5�"\��Å � '�1�5�"4,+�e &��¢¦'���,-$& <*[�e§��Z¨��&�<"+%(,-�G§2*-=&"4,cÆ���¢�§2=;%?*[�i8ê%

¶�»F¾�ºC¬C¯ ¼ ¯�½�³�³�ºFÇÈ»F¨/ºC¬C®N¸ ÉÊ¤(®P®T¦�²�Ë�¬C²�©�¶�§D¬C¥�¨4®P¦ ¼ ¯�½�³�³�ºC¶�§�¬C¥�¨/®N¦¼ ¯�½�³�³�ºC
Allowed

¶�»F¾�ºC¬C¯¼ ¯�½�³�³�º
Financing :(;C.1=[¿/2 :(;C.>=A¿D5 :(;C.1=[¿"7 :(;C.1=[¿/2 :(;C.1=[¿D5 :(;C.1=[¿D7

Yes None *** *** *** 100% 100% 100%

��,4BD����q?A,��p¿"À���Á 0.3239 0.6024 0.9521 0% 0% 0%
No ��=C��=<06�T�FBR¿

Tax
0.3940 0.6244 0.9022 0% 0% 0%

��,4BD����q?A,��p¿"À���Á 0.3674 0.6192 0.8183 30% 20% 10%
Yes ��=C��=<06�T�FBR¿

Tax
0.4616 0.6316 0.6841 22.5% 17.5% 15%
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