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�#bi`�+iX h?Bb i?2bBb /2�Hb rBi? i?2 i2bi bi`�i2;v Q7 i?2 �miQK�i2/ i2biBM; Tv`�@
KB/X h?2 �BK Bb iQ �M�Hvx2 i?2 i2biBM; Tv`�KB/ iQ 2ti`�+i i?2 mM/2`HvBM; +Q`2 T`BM+B@
TH2b �M/ +QKTBH2 � b2i Q7 K2i`B+b i?�i +�M #2 mb2/ iQ �bb2bb i?2 p�HB/Biv Q7 i?2b2 +Q`2
T`BM+BTH2bX hQ �+?B2p2 i?Bb- i?2 i?2bBb }`bi T`QpB/2b � ;2M2`�H BMi`Q/m+iBQM iQ i?2 iQTB+
Q7 i2biBM;- 7QHHQr2/ #v � +QKT`2?2MbBp2 2tTH�M�iBQM Q7 i?2 i2biBM; Tv`�KB/ �M/ Tmib
Bi BM +QMi2ti rBi? Qi?2` i2bi bi`�i2;B2bX �7i2`r�`/b- K2i`B+b 7Q` 2t�KBMBM; i?2 +Q`2
T`BM+BTH2b �`2 /2p2HQT2/ i?2Q`2iB+�HHv �M/ �TTHB2/ T`�+iB+�HHv iQ � `2�H T`QD2+iX h?2
�TTHB+�iBQM /2KQMbi`�i2b- QM QM2 ?�M/- i?�i i?2 mb2 Q7 i?2b2 K2i`B+b `2[mB`2b bT2+B}+
+QM/BiBQMb �M/ T`2T�`�iBQMb- �M/ QM i?2 Qi?2` ?�M/- i?�i i?2 K2i`B+b �`2 2z2+iBp2
iQQHb 7Q` 2p�Hm�iBM; i?2 +Q`2 T`BM+BTH2b Q7 i?2 i2biBM; Tv`�KB/X

wmb�KK2M7�bbmM;X .B2b2 �`#2Bi #2?�M/2Hi /B2 h2bibi`�i2;B2 /2` �miQK�iBbB2`i2M
h2biTv`�KB/2X wB2H Bbi 2b- /B2 h2biTv`�KB/2 xm �M�HvbB2`2M- mK /B2 xm;`mM/2HB2;2M/2M
E2`M;2/�MF2M ?2`�mbxm�`#2Bi2M mM/ 2BM2M a�ix �M J2i`BF2M xmb�KK2Mxmbi2HH2M- KBi
/2K /B2b2 E2`M;2/�MF2M �m7 B?`2 o�HB/Bi i mMi2`bm+?i r2`/2M FƺMM2MX .�7Ƀ` rB`/
xmM +?bi �HH;2K2BM BM /�b h?2K� h2bi2M 2BM;2H2Bi2i- �Mb+?HB2Ľ2M/ /B2 h2biTv`�KB/2
mK7�bb2M/ 2`H mi2`i mM/ BM /2M EQMi2ti KBi �M/2`2M h2bibi`�i2;B2M ;2b2ixiX .�M�+?
r2`/2M 7Ƀ` /B2 lMi2`bm+?mM; /2` E2`M;2/�MF2M 2MibT`2+?2M/2 J2i`BF2M i?2Q`2iBb+?
2`�`#2Bi2i mM/ T`�FiBb+? �m7 2BM `2�H2b S`QD2Fi �M;2r2M/2iX .B2 �Mr2M/mM; x2B;i
xmK 2BM2M- /�bb 7Ƀ` /B2 �Mr2M/mM; /2` J2i`BF2M i2BHr2Bb2 bT2xB2HH2 oQ`�mbb2ixmM;2M
mM/ oQ`#2`2BimM;2M 2`7ɃHHi r2`/2M KɃbb2M- mM/ xmK �M/2`2M- /�bb /B2 J2i`BF2M 2BM
;22B;M2i2b JBii2H bBM/- mK /B2 E2`M;2/�MF2M xm` h2biTv`�KB/2 xm #2r2`i2MX
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AM?�Hibp2`x2B+?MBb

�##BH/mM;bp2`x2B+?MBb X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Bt

R 1BMH2BimM; X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R
RXR wB2H mM/ J2i?Q/BF X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k
RXk JQiBp�iBQM X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k

k :`mM/H�;2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8
kXR aQ7ir�`2[m�HBi i X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8
kXk h2bi2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X e

kXkXR h2bi2M mM/ b2BM2 "2/2mimM; X X X X X X X X X X X X X X X X X X X X X X X e
kXkXk "H�+F@- q?Bi2@ mM/ :`�v@"Qt@h2bi X X X X X X X X X X X X X X X X X X X d
kXkXj .vM�KBb+?2b mM/ bi�iBb+?2b h2bi2M X X X X X X X X X X X X X X X X X X X 3
kXkX9 h2bi�`i2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 3
kXkX8 h2bi�#/2+FmM; X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Ry

kXj .2}MBiBQM /2` h2biTv`�KB/2 X X X X X X X X X X X X X X X X X X X X X X X X X X X Rk
kX9 q�b bBM/ J2i`BF2M\ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rj

j .B2 h2biTv`�KB/2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R8
jXR q2b?�H# lMBi h2bib �K K2Bbi2M 2BM;2b2ixi r2`/2M bQHHi2M X X X X X X X X X X X R8
jXk q2b?�H# lA h2bib i`Qix/2K rB+?iB; bBM/ X X X X X X X X X X X X X X X X X X X X Re
jXj q2b?�H# a2`pB+2@h2bib BM /B2 JBii2 ;2?ƺ`2M X X X X X X X X X X X X X X X X X X X Rd
jX9 EQKTH2tBi i /2` wmQ`/MmM; pQM h2bib xm 2BM2` h2bi2#2M2 X X X X X X X X X X X Rd
jX8 w�?H2M xm` h2bip2`i2BHmM; X X X X X X X X X X X X X X X X X X X X X X X X X X X X R3
jXe EQbi2M mM/ Lmix2M /2` �miQK�iBbB2`mM; X X X X X X X X X X X X X X X X X X X X RN
jXd o2`r�M/i2 �`#2Bi X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ky
jX3 o�`B�iBQM2M mM/ �M/2`2 JQ/2HH2 X X X X X X X X X X X X X X X X X X X X X X X X X ky

jX3XR �M/2`2 .�`bi2HHmM;2M /2` h2biTv`�KB/2 X X X X X X X X X X X X X X X X kR
jX3Xk .B2 mK;2/`2?i2 h2biTv`�KB/2 X X X X X X X X X X X X X X X X X X X X X X kj
jX3Xj .B2 h2bi2Bbr�z2H X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k9
jX3X9 .2` h2biTQF�H X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ke
jX3X8 .B2 h2bi?QMB;r�#2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X kd

jXN wrBb+?2M7�xBi xm` h2biTv`�KB/2 mM/ /2M �Hi2`M�iBp2M X X X X X X X X X X X X X kN

p



9 J2i`BF2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jR
9XR J2i`BF2M 7Ƀ` /B2 h2biTv`�KB/2 X X X X X X X X X X X X X X X X X X X X X X X X X X jR

9XRXR �Mx�?H /2` h2bi7 HH2 D2 h2bi�`i X X X X X X X X X X X X X X X X X X X X X jk
9XRXk 1MirB+FHmM;b�m7r�M/ D2 h2bi�`i X X X X X X X X X X X X X X X X X X X X X jk
9XRXj h2bi�#/2+FmM; D2 h2bi�`i X X X X X X X X X X X X X X X X X X X X X X X X jk
9XRX9 62?H2`}M/mM; D2 h2bi�`i X X X X X X X X X X X X X X X X X X X X X X X X X jj
9XRX8 .m`+?b+?MBiiHB+?2 G�m7x2Bi D2 h2bi�`i X X X X X X X X X X X X X X X X X X j9
9XRXe 62?Hb+?H�;[mQi2 D2 h2bi�`i X X X X X X X X X X X X X X X X X X X X X X X X j8
9XRXd _2/mM/�Mx2M pQM lA h2bib X X X X X X X X X X X X X X X X X X X X X X X j8

8 �Mr2M/mM; /2` J2i`BF2M X X X X X X X X X X X X X X X X X X X X X X X X X X X X jd
8XR .�b mMi2`bm+?i2 S`QD2Fi X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jd

8XRXR .B2 qSa :K#> X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jd
8XRXk C�w2 @ C�p� w2Bi2`7�bbmM; X X X X X X X X X X X X X X X X X X X X X X X X jd

8Xk .B2 lKb2ixmM; X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j3
8XkXR h2bip2`i2BHmM; BM C�w1 X X X X X X X X X X X X X X X X X X X X X X X X X j3
8XkXk h2bi�#/2+FmM; BM C�w1 X X X X X X X X X X X X X X X X X X X X X X X X X 9y
8XkXj .B2 G�m7x2Bi2M /2` h2bi�`i2M BM C�w1 X X X X X X X X X X X X X X X X X 9k
8XkX9 _2/mM/�Mx2M pQM lA h2bib BM C�w1 X X X X X X X X X X X X X X X X X X 9j
8XkX8 S`�FiBb+?2 :`2Mx2M /B2b2` �`#2Bi X X X X X X X X X X X X X X X X X X X X 99

8Xj wmb�KK2M7�bbmM; /2` T`�FiBb+?2M �Mr2M/mM; mM/ /2` 1`;2#MBbb2 X X X X X X 9e

e 6�xBi X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9d

GBi2`�im` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9N
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�##BH/mM;bp2`x2B+?MBb

RXR .B2 h2biTv`�KB/2 M�+? *Q?M (*Q?yN) X X X X X X X X X X X X X X X X X X X X X X R

kXR ɂ#2`bB+?i /2` aQ7ir�`2[m�HBi ibF`Bi2`B2M UɃ#2`b2ixi mM/ pBbm2HH �m7#2`2Bi2iV
(EHQRd) X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8

kXk .B2 h2biTv`�KB/2 M�+? JX SQ2MBb+? (SQ2kk) X X X X X X X X X X X X X X X X X X Rk

jXR .�b EQbi2MfLmix2M@o2`? HiMBb pQM �miQK�iBbB2`i2M h2bib #2B bT i2` AKTH2@
K2MiB2`mM; (*Q?yN) UpBbm2HH �m7#2`2Bi2iV X X X X X X X X X X X X X X X X X X X X RN

jXk .B2 h2biTv`�KB/2 pQM L2i~Bt (L2iRj) X X X X X X X X X X X X X X X X X X X X X X kR
jXj .B2 h2biTv`�KB/2 KBi K�Mm2HH2M h2bib (PMQkR) X X X X X X X X X X X X X X X X kj
jX9 .B2 mK;2/`2?i2 h2biTv`�KB/2 (:`kR) X X X X X X X X X X X X X X X X X X X X X X kj
jX8 .B2 h2bi2Bbr�z2H (:�iR8) X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k8
jXe .2` h2biTQF�H (.Q/kR) X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ke
jXd .B2 h2bi?QMB;r�#2 (a+?R3) X X X X X X X X X X X X X X X X X X X X X X X X X X X X k3

9XR �MM�?K2 /2` xmb ixHB+?2M h2bi�#/2+FmM; #2B bi2B;2M/2` h2bi�Mx�?H X X X X X j8

8XR .B2 �`+?Bi2Fim` pQM C�w1 X X X X X X X X X X X X X X X X X X X X X X X X X X X X j3
8Xk .B2 o2`i2BHmM; �miQK�iBbB2`i2` h2bib BM C�w1 X X X X X X X X X X X X X X X X X 9y
8Xj h2bi�#/2+FmM; D2 h2bi�`i BM C�w1 X X X X X X X X X X X X X X X X X X X X X X X 9R
8X9 wmM�?K2 /2` ;2i2bi2i2M GP* /m`+? lA h2bib BM C�w1 X X X X X X X X X X X X 99

Bt



t



R 1BMH2BimM;

.B2 �Mr2M/mM;b;2#B2i2 pQM aQ7ir�`2HƺbmM;2M r2`/2M b2Bi C�?`x2?Mi2M bi2ib pB2H7 HiB;2`X

.�#2B bBM/ Kƺ;HB+?bi b+?M2HH2 GB272`x2Bi2M ;2rɃMb+?i- r ?`2M/ ;H2B+?x2BiB; /B2 �M7Q`/2`mM@
;2M �M /B2 Zm�HBi i 2BM2` aQ7ir�`2 BKK2` r2Bi2` xmM2?K2MX lK #2B/2b xm 2``2B+?2M- rm`/2M
aQ7ir�`22MirB+FHmM;bT`Qx2bb2 �;BH2`- BM/2K �;BH2 1MirB+FHmM;bK2i?Q/2M rB2 1ti`2K2 S`Q@
;`�KKBM; Q/2` /�b r2Bip2`#`2Bi2i2 a+`mK �M;2r2M/2i r2`/2MX aQ7ir�`2[m�HBi i rB`/ mX �X
/m`+? h2bi2M ;2b+?�z2M- ;2r�?`i mM/ 2`?ƺ?iX lK BK �;BH2M 1MirB+FHmM;bT`Qx2bb 2z2FiBp
mM/ 2{xB2Mi xm i2bi2M- F�MM 2BM2 ai`�i2;B2 7ƺ`/2`HB+? b2BMX 1BM2 TQTmH `2 h2bibi`�i2;B2 Bbi
/B2 �miQK�iBbB2`i2 h2biTv`�KB/2- /B2 JBF2 *Q?M BM b2BM2K "m+? ǲam++22/BM; rBi? �;BH2,
aQ7ir�`2 .2p2HQTK2Mi lbBM; a+`mKǳ pQ`bi2HHi (*Q?yN)X .B2 h2biTv`�KB/2 Bbi >�mTii?2K�
/B2b2` �`#2Bi mM/ rB`/ mK7�bb2M/ mMi2`bm+?i r2`/2MX �##BH/mM; RXR x2B;i /B2 h2biTv`�KB/2-
rB2 bB2 JBF2 *Q?M BM b2BM2K ;2M�MMi2M "m+? �#;2#BH/2i ?�iX

�##BH/mM; RXR, .B2 h2biTv`�KB/2 M�+? *Q?M (*Q?yN)

.B2 h2biTv`�KB/2 rB`/ ;2K2BM?BM �Hb ai`�i2;B2 p2`bi�M/2M- mK aQ7ir�`2 2{xB2Mi mM/
�miQK�iBbB2`i xm i2bi2MX �Hb 2{xB2Mi ;BHi BM /B2b2K wmb�KK2M?�M;- /B2 �Mx�?H mM/ �`@
i2M p2`b+?B2/2M2` �miQK�iBbB2`i2` h2bib bQ xm r ?H2M- /�bb /�b o2`i`�m2M BM /B2 aQ7ir�`2
mM/ /2`2M Zm�HBi i �m7 2BM ?Q?2b G2p2H ;2#`�+?i r2`/2M mM/ /�#2B rB`ib+?�7iHB+? KBi /2M
_2bbQm`+2M mKxm;2?2M- /B2 xmK h2bi2M xm` o2`7Ƀ;mM; bi2?2MX L2#2M /2` h2biTv`�KB/2
;B#i 2b r2Bi2`2 ai`�i2;B2M- /B2 2Mir2/2` ; MxHB+? �M/2`2 A/22M �Hb :`mM/H�;2 ?�#2M Q/2`
KQ/B}xB2`i2 6Q`K2M /2` Sv`�KB/2 /�`bi2HH2M (.Q/kR)(:`kR)(S2/kR)(a+?R3)X

.B2 h2biTv`�KB/2 F�MM bQrQ?H #2rmbbi �Hb ai`�i2;B2 �Hb �m+? mM#2rmbbi �Hb 1`;2#MBb /2`
/m`+?;27Ƀ?`i2M h2bip2`7�?`2M �M;2r2M/2i r2`/2MX .B2b2 �Mr2M/mM; F�MM /m`+? J2i`BF2M
Ƀ#2`T`Ƀ7i mM/ mMi2`bm+?i r2`/2M- /� J2i`BF2M 1B;2Mb+?�7i2M 2BM2b lMi2`bm+?mM;bQ#D2Fib
�##BH/2M mM/ K2bb2M FƺMM2MX

R



RXR wB2H mM/ J2i?Q/BF

.�b wB2H /B2b2` �`#2Bi Bbi 2b- /�b EQMx2Ti /2` h2biTv`�KB/2 xm 2p�HmB2`2MX .�7Ƀ` ;B#i 2b
xmM +?bi 2BM2M i?2Q`2iBb+?2M h2BH- BM /2K /B2b2 2`H mi2`i mM/ /B2 E2`M;2/�MF2M ?2`�mb@
;2�`#2Bi2i r2`/2MX wm/2K rB`/ /B2 h2biTv`�KB/2 BM /2M EQMi2ti �M/2`2` h2bibi`�i2;B2M
;2#`�+?i r2`/2M- /�KBi bB2 �M;2bB+?ib TQi2MxB2HH2` �Hi2`M�iBp2M #2bb2` 2BM;2Q`/M2i r2`/2M
F�MMX .�7Ƀ` r2`/2M bQrQ?H �#;2r�M/2Hi2 o2`bBQM2M /2` h2biTv`�KB/2 #2H2m+?i2i- �Hb �m+?
�M/2`2 h2bibi`�i2;B2M- /B2 BM /2` h?2Q`B2 �m7 2BM p2`;H2B+?#�`2b aQ7ir�`2;2#B2i �M;2r�M/i
r2`/2M- pQ`;2bi2HHiX .2` i?2Q`2iBb+?2 :`mM/H�;2Mi2BH rB`/ mX �X /�7Ƀ` ;2Mmixi- TQi2MxB2HH2
oQ`@ mM/ L�+?i2BH2 /2` lMBi h2bib- /2` AMi2;`�iBQMbi2bib mM/ /2` lA h2bib xm 2H�#Q`B2`2MX
�Hb AM7Q`K�iBQMb;`mM/H�;2 7Ƀ` /B2b2M h2BH r2`/2M ?�mTib +?HB+? 6�+?#Ƀ+?2` mM/ QMHBM2
p2`7Ƀ;#�`2 �`iBF2H /B2M2MX

AK �Mb+?Hmbb 7QH;i /2` T`�FiBb+?2 h2BHX .2bb2M wB2H Bbi 2b- 2BM2M a�ix �M J2i`BF2M ?2`xm@
H2Bi2MX JBi /B2b2M J2i`BF2M bQHH /B2 lKb2ixmM; /2` h2biTv`�KB/2 BM 2BM2K S`QD2Fi M�+?;2@
rB2b2M mM/ /B2 BK 2`bi2M h2BH ?2`�mb;2�`#2Bi2i2M E2`M;2/�MF2M #2r2`i2i r2`/2MX JBi E2`M@
;2/�MF2M 7Ƀ` /B2 h2biTv`�KB/2 bBM/ mX �X /B2 �MM�?K2M pQM JBF2 *Q?M ;2K2BMi- /B2 B?M
xm /B2b2` #2biBKKi2M h2bip2`i2BHmM; p2`�MH�bbi ?�#2MX .�#2B r2`/2M J2i`BF2M 2BM#2xQ;2M-
/B2 �mbb�;2M Ƀ#2` /B2 �Fim�HBi i /2` h2biTv`�KB/2 2`Kƺ;HB+?2M- BM/2K bB2 #2BbTB2Hbr2Bb2
/B2 G�m7x2Bi2M /2` 2BMx2HM2M h2bi�`i2M K2bb2MX wm` T`�FiBb+?2M �Mr2M/mM; /2` h2biTv`�@
KB/2 ;B#i 2b M�+? 2B;2M2M _2+?2`+?2M �Fim2HH F2BM2 rBbb2Mb+?�7iHB+?2 �M�Hvb2 ?BMbB+?iHB+?
B?`2b EQMx2Tib Q/2` B?`2` qB`FmM;X h`Qix/2K Bbi /B2 h2biTv`�KB/2 2BM2 p2`? HiMBbK ĽB;
TQTmH `2 mM/ pB2H #2rQ`#2M2 h2bibi`�i2;B2- xm /2` #2`2Bib pB2H2 �MbB+?i2M ?BMbB+?iHB+? B?`2`
1`7QH;b�mbbB+?i2M BM /2` GBi2`�im` mM/ BK AMi2`M2i Fm`bB2`2MX .2br2;2M bQHH2M /B2 J2i`BF2M
2BM2 "�bBb b+?�z2M- �m7 /2` p2`B}xB2`i r2`/2M F�MM- Q# /B2 E2`M;2/�MF2M xm` h2biTv`�KB/2
H2;BiBK bBM/ mM/ B?`2 �Mr2M/mM; BM 2BM2K avbi2K `2+?i72`iB;2MX .B2 J2i`BF2M r2`/2M- bQ@
r2Bi 2b BK _�?K2M /B2b2` �`#2Bi Kƺ;HB+? Bbi- /m`+? /B2 �Mr2M/mM; �M /2` q2#�Mr2M/mM;
7Ƀ` �`#2Bibx2Bi2`7�bbmM; mM/ S`QD2FiTH�MmM; C�w1 T`�FiBb+? Ƀ#2`T`Ƀ7iX .�/m`+? bQHH2M 2`b@
i2 1`;2#MBbb2 ;2rQMM2M mM/ mMi2`bm+?i- bQrB2 /B2 Jƺ;HB+?F2Bi2M mM/ >BM/2`MBbb2 #2B /2`
lKb2ixmM; 2`F�MMi r2`/2MX

RXk JQiBp�iBQM

.B2 h2biTv`�KB/2 Bbi Mm` 2BM2` pQM K2?`2`2M o2`bm+?2M- 2BM EQMx2Ti xm 2i�#HB2`2M- /�b
xm /2K wB2H #2Bi`�;2M bQHH- /B2 Zm�HBi i 2BM2` aQ7ir�`2 xm 2`?ƺ?2MX qB` #2r2;2M mMb 7QH;@
HB+? BK #`2Bi;27 +?2`i2M "2`2B+? /2` aQ7ir�`2[m�HBi i- 7Ƀ` /B2 /2` BMi2`M�iBQM�H �M2`F�MMi2
AaPfA1*@ai�M/�`/ k8yRy �+?i *?�`�Fi2`BbiBF� #2b+?`2B#i- �M?�M/ /2`2` bB+? /B2 Zm�HB@
i i 2BM2` aQ7ir�`2 #2r2`i2M H bbi (AaP)X wm /B2b2M *?�`�Fi2`BbiBF� x ?H2M 6mMFiBQM�HBi i-
S2`7Q`K�Mx- EQKT�iB#BHBi i- "2Mmix#�`F2Bi- wmp2`H bbB;F2Bi- aB+?2`?2Bi- q�`i#�`F2Bi mM/
SQ`i�#BHBi i (SQbkR)X C2 M�+? Zm�HBi i mM/ Zm�MiBi i /2` h2bib bi2HH2M /B2b2 2BM T`Q#�i2b
JBii2H /�`- mK h2BH2 2BMB;2` *?�`�Fi2`BbiBF� xm 2`7ɃHH2M- /� /m`+? 2MibT`2+?2M/2b h2biBM;

k



#2BbTB2Hbr2Bb2 62?H2` BM /2` 6mMFiBQM�HBi i- .�i2Mp2`Hmbi2 Q/2` aB+?2`?2BibHɃ+F2M 7`Ƀ?x2BiB;
2`F�MMi r2`/2M FƺMM2MX

.�b #2F�MMi2 wBi�i ǲw2Bi Bbi :2H/ǳ U"2MD�KBM 6`�MFHBMV bi�KKi �mb 2BM2` w2Bi MQ+?
pQ` /2` 2`bi2M aQ7ir�`2X .2MMQ+? T�bbi /B2 �mbb�;2 b2?` ;mi xm /2`2M 1MirB+FHmM;bT`Q@
x2bb- /� BM /2` 1MirB+FHmM; Q7i K2?`2`2 J2Mb+?2M BMpQHpB2`i bBM/- /2`2M �`#2Bibx2Bi ?Q?2
S2`bQM�HFQbi2M p2`m`b�+?iX C2/2` 62?H2` p2`m`b�+?i xmb ixHB+?2M w2Bi�m7r�M/ mM/ FQbi2i
2MibT`2+?2M/ :2H/X .2b?�H# ;BHi 2b- 62?H2` #2`2Bib Kƺ;HB+?bi 7`Ƀ? BK 1MirB+FHmM;bT`Qx2bb
xm 2`F2MM2M mM/ xm #2b2BiB;2M- /� /2` �m7r�M/- 2BM2M 62?H2` xm #2b2BiB;2M- Q7i KBi 7Q`i@
b+?`2Bi2M/2` :`ƺĽ2 mM/ EQKTH2tBi i 2BM2b avbi2Kb r +?bi (qBiRN)X .2` /m`+?b+?MBiiHB+?2
�Mi2BHB;2 EQbi2M�m7r�M/ 7Ƀ` /B2 q�`imM; pQM aQ7ir�`2bvbi2K2M H bbi bB+? MB+?i 2BM/2miB;
#2xBz2`MX C2/Q+? ;B#i 2b p2`b+?B2/2M2 a+? ixmM;2M pQM 2`7�?`2M2M aQ7ir�`22MirB+FH2`M mM/
S`QD2FiK�M�;2`M- /B2 #2B KBM/2bi2Mb 9yW mM/ i2BHr2Bb2 #2B Ƀ#2` NyW HB2;2M (>�Mkk)- rQKBi
/2miHB+? rB`/- /�bb Ĝ b2H#bi BK ;2`BM;bi2M 6�HH Ĝ q�`imM; 2BM i2m`2` 6�FiQ` Bbi- /2M 2b ;2`BM;
xm ?�Hi2M ;BHiX .2` �MbT`m+? /2` h2biTv`�KB/2 Bbi 2BM 2{xB2Mi2` 1BMb�ix �miQK�iBbB2`i2`
h2bib- r�b /�xm #2Bi`�;2M bQHH- /B2 aQ7ir�`2[m�HBi i xm 2`?ƺ?2M mM/ q�`imM;bFQbi2M xm
`2/mxB2`2MX

�m+? mM;2�+?i2i /2b q�`imM;b@ mM/ EQbi2M�m7r�M/2b Bbi w2Bi2`bT�`MBb 2BM rB+?iB;2b
1H2K2Mi- /2MM /2` J�`Fi 7Ƀ` aQ7ir�`2 Bbi b+?M2HHH2#B; mM/ bQrQ?H h2+?MQHQ;B2M �Hb �m+?
h`2M/b bBM/ BK bi2iB;2M 6Q`ib+?`Bii mM/ q�M/2HX .2b?�H# Bbi /B2 x2Bi;2K Ľ2 62`iB;bi2HHmM;
mM/ �mbHB272`mM; 2BM2b S`Q/mFib 7Ƀ` aQ7ir�`2mMi2`M2?K2M Q7i 2BM rB+?iB;2` 6�FiQ`- mK
r2ii#2r2`#b7 ?B; xm #H2B#2MX

q2MM /�b 1``2B+?2M 2BM2` Kƺ;HB+?bi ?Q?2M Zm�HBi i /�b 2BMxB;2 wB2H /2` h2biTv`�KB/2
r `2- #` m+?i2 2b bB2 D2/Q+? MB+?i- /� 2BM2 mK7�bb2M/2 h2bimM; �m+? Q?M2 /B2 h?2Q`B2 2BM2`
�#M2?K2M/2M h2biK2M;2 #2B bi2B;2M/2K h2bi�m7r�M/ Kƺ;HB+? r `2X J�M FƺMMi2 xm /B2b2K
wr2+F i?2Q`2iBb+? bQ pB2H2 h2bib b+?`2B#2M- #Bb 2BM2 �Mx�?H �M h2bib 2``2B+?i rɃ`/2- /B2
2BM2 72?H2`7`2B2 mM/ mM�M7 HHB;2 aQ7ir�`2 p2`Kmi2M HB2Ľ2X .�b qQ`i 72?H2`7`2B Bbi /�#2B KBi
oQ`bB+?i xm ;2MB2Ľ2M- /� 62?H2`7`2B?2Bi MB+?i M�+?r2Bb#�` Bbi (.BDdk)X .B2 T`�FiBb+?2 >Ƀ`/2
�M /2` a�+?2 Bbi- /�bb �m+? h2bi2M EQbi2M p2`m`b�+?iX .�b /�`�mb �#;2H2Bi2i2 S`Q#H2K Bbi
2b- h2bib M�+? �`i mM/ �Mx�?H bQ xm p2`i2BH2M- /�bb /�b avbi2K Kƺ;HB+?bi ;mi ;2i2bi2i rB`/
mM/ /�#2B /B2 x2BiHB+?2M mM/ }M�MxB2HH2M _2bbQm`+2M Kƺ;HB+?bi 2{xB2Mi 2BMxmb2ix2MX .B2
h2biTv`�KB/2 p2`bm+?i 2#2M/B2b2b S`Q#H2K xm Hƺb2M mM/ /�#2B /B2 oQ`i2BH2 /2` p2`b+?B2/2M2M
h2bi�`i2M xm Mmix2M (SQ2kk)X

j
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k :`mM/H�;2M

kXR aQ7ir�`2[m�HBi i
wm /2K "2;`Bz /2` aQ7ir�`2[m�HBi i H�bb2M bB+? pB2H2 .2}MBiBQM2M }M/2M- /� aQ7ir�`2[m�@
HBi i 2BM r2Bi;27�bbi2b 62H/ Bbi- /�b b+?rB2`B; 2BMxm;`2Mx2M mM/ xm F�i2;Q`BbB2`2M BbiX 1BM2
i`2z2M/2 .2}MBiBQM Bbi /B2 /2` AaP@LQ`K NRke- /B2 rB2 7QH;i H�mi2i, ǲaQ7ir�`2@Zm�HBi i
Bbi /B2 :2b�Ki?2Bi /2` J2`FK�H2 mM/ J2`FK�Hbr2`i2 2BM2b aQ7ir�`2@S`Q/mFib- /B2 bB+? �m7
/2bb2M 1B;MmM; #2xB2?2M- 72bi;2H2;i2 1`7Q`/2`MBbb2 xm 2`7ɃHH2Mǳ (AaPyR)X .B2 AaP@LQ`K NRke
rm`/2 #2`2Bib kyy8 pQM /2` mK7�bb2M/2`2M AaP@LQ`K2M`2B?2 k8ytt �m7;2;`Bz2M mM/ 2`b2ixiX
wm /B2b2` LQ`K2M`2B?2 ;2?ƺ`i �m+? /B2 AaP@LQ`K k8yRy- /B2 �+?i E`Bi2`B2M xm` J2bbmM;
pQM aQ7ir�`2[m�HBi i #2M2MMi mM/ B?M2M lMi2`F`Bi2`B2M xmQ`/M2i (AaPRR)X .B2b2 r2`/2M BM
�##BH/mM; kXR /�`;2bi2HHiX

�##BH/mM; kXR, ɂ#2`bB+?i /2` aQ7ir�`2[m�HBi ibF`Bi2`B2M UɃ#2`b2ixi mM/ pBbm2HH �m7#2`2Bi2iV
(EHQRd)

.2KM�+? F�MM /B2 J2bbmM; pQM aQ7ir�`2[m�HBi i �M?�M/ /B2b2` E`Bi2`B2M 2`7QH;2MX .B2
6mMFiBQM�HBi i #2b+?`2B#i /�b �mbK�Ľ- BM /2K /B2 pQM /2` aQ7ir�`2 ;27Q`/2`i2M 6mMFiBQM�@
HBi i2M FQ``2Fi mM/ ;22B;M2i 2`7ɃHHi r2`/2MX S2`7Q`K�M+2 #2r2`i2i /B2 1{xB2Mx- KBi /2` /B2
aQ7ir�`2 �m7;�#2M mMi2` 1BMb�ix pQ`?�M/2M2` _2bbQm`+2M rB2 xX"X w2Bi mM/ �`#2BibbT2B@
+?2` 2`H2/B;iX EQKT�iB#BHBi i #2xB2?i bB+? /�`�m7- Q# /B2 aQ7ir�`2 BM p2`b+?B2/2M2M lK;2@
#mM;2M- "2i`B2#bbvbi2K2M Q/2` "`Qrb2`M 7mMFiBQMB2`iX "2Mmix#�`F2Bi Bbi 2BM mK7�bb2M/2`2b
E`Bi2`BmK- /�b bB+? �m7 /2M AMi2`�FiBQMb#2`2B+? xrBb+?2M J2Mb+? mM/ aQ7ir�`2 #2xB2?iX wm@
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p2`H bbB;F2Bi #27�bbi bB+? KBi /2` 6 ?B;F2Bi- FQMbBbi2Mi mM/ 72?H2``2bBbi2Mi xm 7mMFiBQMB2`2MX
aB+?2`?2Bi #2b+?`2B#i /B2 6 ?B;F2Bi /2` aQ7ir�`2- o2`i`�mHB+?F2Bi mM/ /B2 o2`7Ƀ;#�`F2Bi pQM
.�i2M mM/ avbi2K2M xm ;2r ?`H2Bbi2MX q�`i#�`F2Bi #2xB2?i bB+? /�`�m7- rB2 2BM7�+? 2BM2 #2@
bi2?2M/2 aQ7ir�`2 p2` M/2`i- 2`r2Bi2`i- `2T�`B2`i mM/ p2`bi�M/2M r2`/2M F�MMX SQ`i�#BHBi i
#2b+?`2B#i- rB2 H2B+?i /B2 aQ7ir�`2 mM�#? M;B; pQM /2` lK;2#mM; BM 2BM2M 2BMb�ix#2`2Bi2M
wmbi�M/ p2`b2ixi Q/2` �mb;2i�mb+?i r2`/2M F�MMX

�M?�M/ /2` E`Bi2`B2M rB`/ /B2 "2/2mimM; 2BM2` ?Q?2M Zm�HBi i BM q2Bi2 mM/ hB272
/2miHB+?X qB2 rB+?iB; /B2 �mbT` ;mM; /2` Zm�HBi i BM 2BMx2HM2M "2`2B+?2M Bbi- F�MM D2 M�+?
�`i /2` aQ7ir�`2 p�`BB2`2M- /� MB+?i D2/2b E`Bi2`BmK #2B D2/2K aQ7ir�`2T`Q/mFi pQM ;`Q@
Ľ2` "2/2mimM; BbiX AM K�M+?2M 6 HH2M F�MM rB2/2`mK /B2 Zm�HBi i 2BM2b ;�Mx2M S`Q/mFib
Mm` pQM 2BM2K E`Bi2`BmK �#? M;2MX "2BbTB2Hbr2Bb2 r `2 #2B 2BM2K S`Q;`�KK xmK Gƺb2M
FQKTHBxB2`i2` K�i?2K�iBb+?2` :H2B+?mM;2M /B2 7mMFiBQM�H2 EQ``2Fi?2Bi mMp2`xB+?i#�`- r ?@
`2M/ /B2  bi?2iBb+?2 lKb2ixmM; mM/ /B2 S2`7Q`K�Mx 2?2` 2BM2 mMi2`;2Q`/M2i2 _QHH2 bTB2H2M
rɃ`/2MX 6Ƀ` 2BM *QKTmi2`bTB2H- /�b �miQ`2MM2M bBKmHB2`i- bBM/ /B2 �bi?2iBF mM/ /B2 S2`@
7Q`K�Mx rB2/2`mK 2Mib+?2B/2M/2 6�FiQ`2M- /�KBi TQi2MxB2HH2 EmM/2M /�b aTB2H Ƀ#2`?�mTi
F�m72MX .B2 aB+?2`?2Bi r `2 rB2/2`mK 2?2` xr2Bi`�M;B;- �m+? r2MM bB2 /m`+? /B2 BKK2` r2B@
i2` 7Q`ib+?`2Bi2M/2 LQir2M/B;F2Bi /2b AMi2`M2ib- mK *QKTmi2`bTB2H2 2`r2`#2M mM/ bTB2H2M
xm FƺMM2M- �M "2/2mimM; ;2rBMMiX

aQ7ir�`2[m�HBi i F�MM �m7 mMi2`b+?B2/HB+?2 q2Bb2M ;2K2bb2M r2`/2M- r�b rB2/2`mK xm`
o2`#2bb2`mM; /2` Zm�HBi i #2Bi`�;2M F�MMX 1b ;B#i p2`b+?B2/2M2 �M�Hvb2i2+?MBF2M rB2 #2B@
bTB2Hbr2Bb2 /B2 bi�iBb+?2 Q/2` /vM�KBb+?2 �M�Hvb2X �miQK�iBbB2`i2 h2bib #2r2;2M bB+? BK
"2`2B+? /2` /vM�KBb+?2M �M�Hvb2- #2B /2` /2` *Q/2 �mb;27Ƀ?`i rB`/- r ?`2M/ /B2 bi�iBb+?2
�M�Hvb2 /2M *Q/2 Q?M2 �mb7Ƀ?`mM; �M�HvbB2`i- #2BbTB2Hbr2Bb2 /m`+? _2pB2rbX

kXk h2bi2M

kXkXR h2bi2M mM/ b2BM2 "2/2mimM;
wmK h?2K� h2bi2M- bT2xB2HH xm /2M BM /B2b2` �`#2Bi #2?�M/2Hi2M aQ7ir�`2i2bib- H�bb2M
bB+? pB2H2 .2}MBiBQM2M }M/2MX 1BM2 i`2z2M/2 Bbi /B2 6QH;2M/2 pQM _X .X *`�B; mM/ aX SX
C�bFB2H- /� bB2 �HH;2K2BM ;27�bbi Bbi mM/ /2MMQ+? /2miHB+? ?2`�mbbi2HHi- /�bb h2bi2M BM /2M
/`2B G2#2MbT?�b2M 2BM2` aQ7ir�`2 @ /2` 1MirB+FHmM;- /2K :2#`�m+? mM/ /2` q�`imM; @ 2BM
T�`�HH2H 7Q`ir ?`2M/ H�m72M/2` S`Qx2bb Bbi- /2` MQir2M/B; Bbi- mK /B2 Zm�HBi i xm K2bb2M
mM/ xm p2`#2bb2`MX

ǳh2biBM; Bb � +QM+m``2Mi HB72+v+H2 T`Q+2bb Q7 2M;BM22`BM;- mbBM; �M/ K�BMi�BMBM;
i2bir�`2 BM Q`/2` iQ K2�bm`2 �M/ BKT`Qp2 i?2 [m�HBiv Q7 i?2 bQ7ir�`2 #2BM;
i2bi2/XǴ *`�B; mM/ C�bFB2H (*Cyk)

.B2 bi�`F2 �#? M;B;F2Bi /2` Zm�HBi i pQK h2bi2M K�+?i /B2b2b mMp2`xB+?i#�`- /2MM
/B2 Zm�HBi ibF`Bi2`B2M H�bb2M bB+? /m`+? 2MibT`2+?2M/2 h2bi7 HH2 Ƀ#2`T`Ƀ72M mM/ p2`#2bb2`MX

e



EQMF`2i #2/2mi2i /�b- /�bb- mK 2BM2M 2BMx2HM2M �bT2Fi /2` aQ7ir�`2 xm i2bi2M- 2BM h2bi7�HH
FQMbi`mB2`i rB`/- /2` #2biBKKi2 1BM;�#2/�i2M 2`? Hi- /B2b2 �mb7Ƀ?`i mM/ /�b 1`;2#MBb #xrX
/B2 �mb;�#2 Ƀ#2`T`Ƀ7iX .�b F�MM #2BbTB2Hbr2Bb2 /B2 1BM;�#2 pQM S�`�K2i2`M BM 2BM2 J2i?Q@
/2 b2BM- /B2 /B2 1BM;�#2/�i2M KQ/B}xB2`i mM/ �mb;B#i- rQ/m`+? /B2 6mMFiBQM�HBi i /B2b2`
J2i?Q/2 �m7 EQ``2Fi?2Bi Ƀ#2`T`Ƀ7i rB`/X C2 M�+? :`ƺĽ2 /2` 2BM;2;2#2M2M .�i2MK2M;2-
/2` EQKTH2tBi i mM/ /2K �`#2Bib�m7r�M/ /2` J2i?Q/2 F�MM 2b rB2/2`mK aBMM 2`;2#2M-
�m+? /B2 G�m7x2Bi xm i2bi2M- rQKBi /�b Zm�HBi ibF`Bi2`BmK S2`7Q`K�Mx ;2T`Ƀ7i rɃ`/2X 1BM
h2bi7�HH BK "2`2B+? "2Mmix#�`F2Bi r `2 xX"X /B2 o�HB/B2`mM; pQM Lmix2`2BM;�#2M BM 2BM2K
�MK2H/27Q`KmH�`- #2B /2M2M ;2T`Ƀ7i rB`/- Q# #2B 72?H2`?�7i2M 1BM;�#2M- 2BM 2MibT`2+?2M/2`
>BMr2Bb �M /2M Lmix2` �mb;2;2#2M rB`/X .B2b2 /`2B "2BbTB2H2 bBM/ ivTBb+?2 h2bi7 HH2 BK "2@
`2B+? pQM q2#�Mr2M/mM;2M- /B2 bB+? �miQK�iBbB2`2M H�bb2MX LB+?i �HH2 "2`2B+?2 H�bb2M bB+?
�m7 /B2 ;H2B+?2 q2Bb2 i2bi2M- r�b xm lMi2`b+?B2/2M BM /2` EQKTH2tBi i- /2K w2Bi�m7r�M/
Q/2` /2K AKTH2K2Mi�iBQMb�m7r�M/ U#2B �miQK�iBbB2`i2M h2bibV 7Ƀ?`iX

AM /2M 7QH;2M/2M �#b+?MBii2M r2`/2M :`mM/#2;`Bz2 Ƀ#2` /B2 1BMQ`/MmM; pQM h2bib
mM/ 7mM/�K2Mi�H2 h2bi�`i2M ;2;2#2M- /� /B2b2 BK o2`H�m7 /B2b2` �`#2Bi MQ+? o2`r2M/mM;
}M/2MX

kXkXk "H�+F@- q?Bi2@ mM/ :`�v@"Qt@h2bi
"H�+F@"Qt@h2bi

"H�+F@"Qt@h2bib bBM/ 2BM2 �`i pQM aQ7ir�`2i2bib- #2B /2M2M /�b o2`?�Hi2M 2BM2` �M@
r2M/mM; Q/2` 2BM2b avbi2Kb Q?M2 E2MMiMBb /2b BMi2`M2M �m7#�mb mM/ /2` AKTH2K2M@
iB2`mM; Ƀ#2`T`Ƀ7i rB`/X .B2b2 h2bib r2`/2M �m7 /2` 1#2M2 /2` "2Mmix2`Q#2`~ +?2
Q/2` a+?MBiibi2HH2M /m`+?;27Ƀ?`iX aB2 i2bi2M /B2 6mMFiBQM�HBi i- wmp2`H bbB;F2Bi mM/
/B2 G2BbimM; /2b avbi2Kb �m7 /2` :`mM/H�;2 /2` pQ`;2;2#2M2M 1BM@ mM/ �mb;�#2r2`@
i2X J�M bT`B+?i pQM "H�+F@"Qt@h2bib- /� /B2 AKTH2K2MiB2`mM; /2b ;2i2bi2i2M *Q/2b
#2B /2` �mb7Ƀ?`mM; mM/ "2m`i2BHmM; /2b *Q/2b MB+?i 2BM#2xQ;2M rB`/- bQM/2`M H2/B;@
HB+? /�b 2`r�`i2i2 1`;2#MBb KBi /2K i�ib +?HB+?2M 1`;2#MBb p2`;HB+?2M rB`/- mK Ƀ#2`
/�b "2bi2?2M mM/ LB+?i#2bi2?2M /2b h2bib xm 2Mib+?2B/2M (C.R3)X

q?Bi2@"Qt@h2bi
q?Bi2@"Qt@h2bi U�m+? ai`mFim`i2bi Q/2` :H�bb@"Qt@h2biV Bbi 2BM h2bi�Mb�ix- #2B /2K
/2` h2bi2` /B2 E2MMiMBb /2b BMM2`2M �m7#�mb mM/ /2` AKTH2K2MiB2`mM; /2b xm i2bi2M@
/2M avbi2Kb ?�i mM/ /B2b2 E2MMiMBb #2B /2` .m`+?7Ƀ?`mM; pQM h2bib MmixiX .B2b2 �`i
/2b h2bib FQMx2Mi`B2`i bB+? �m7 /B2 6mMFiBQMbr2Bb2 /2b *Q/2b- BMb#2bQM/2`2 �m7 /B2
ɂ#2`T`Ƀ7mM; /2` `B+?iB;2M �mb7Ƀ?`mM; pQM �Mr2BbmM;2M- a+?H2B72M mM/ o2`xr2B;mM@
;2M bQrB2 �m7 /B2 ɂ#2`T`Ƀ7mM; /2` `B+?iB;2M o2`r2M/mM; pQM o�`B�#H2M mM/ .�i2M@
bi`mFim`2MX q?Bi2@"Qt@h2bib 2`Kƺ;HB+?2M 2b /2K h2bi2`- /B2 �#/2+FmM; #2biBKKi2`
*Q/2#2`2B+?2 mM/ /B2 EQ``2Fi?2Bi /2` AKTH2K2MiB2`mM; xm Ƀ#2`T`Ƀ72M (C.R3)X

:`�v@"Qt@h2bi
.2` "2;`Bz :`�v@"Qt@h2bi ?�i bB+? 2`bi M�+?i` ;HB+? xmK "H�+F@ mM/ q?Bi2@"Qt@h2bi

d



2i�#HB2`i- /� 2` /2M xmpQ` mM/2}MB2`i2M "2`2B+? xrBb+?2M /2M �M/2`2M "Qt@h2bib 7ɃHHiX
"2B :`�v@"Qt@h2bib ?�i /2` h2bi2` r2/2` F2BM2 MQ+? ;2M�m2 E2MMiMBb /2` BMM2`2M
aQ7ir�`2bi`mFim`X 1` ?�i ;2`�/2 bQ pB2H 1BM#HB+F BM BMi2`M2 .�i2Mbi`mFim`2M- rB2 7Ƀ`
/B2 1`bi2HHmM; 2BM2b h2bi7�HHb MQir2M/B; Bbi ("2H)X .B2b Bbi #2BbTB2Hbr2Bb2 #2BK h2bi2M
pQM a+?MBiibi2HH2M /2` 6�HHX

kXkXj .vM�KBb+?2b mM/ bi�iBb+?2b h2bi2M

"2B /2` q�?H /2b h2bip2`7�?`2Mb mMi2`b+?2B/2i K�M ;`mM/b ixHB+? xrBb+?2M /vM�KBb+?2M
mM/ bi�iBb+?2M aQ7ir�`2@h2bip2`7�?`2MX �miQK�iBbB2`i2 h2bib #2}M/2M bB+? BK "2`2B+? /2`
/vM�KBb+?2M h2bip2`7�?`2MX

.vM�KBb+?2 h2bib
.vM�KBb+?2 h2bib bBM/ h2bib- /B2 KBi 1BM;�#2r2`i2M xm` G�m7x2Bi 2BM2b avbi2Kb �mb@
;27Ƀ?`i r2`/2MX .B2 �m7;`mM/ /2` 1BM;�#2r2`i2 ;2HB272`i2M _Ƀ+F;�#2r2`i2 /2b /vM�@
KBb+? ;2i2bi2i2M avbi2Kb r2`/2M KBi pQ`?2` 72bi;2H2;i2M 2`r�`i2i2M _Ƀ+F;�#2r2`i2M
p2`;HB+?2M- mK bQ /B2 6mMFiBQM�HBi i T`�FiBb+? xm Ƀ#2`T`Ƀ72MX

ai�iBb+?2 h2bib
AK :2;2Mb�ix xm /2M /vM�KBb+?2M h2bib rB`/ #2B bi�iBb+?2M h2bib 2BM avbi2K MB+?i
�mb;27Ƀ?`iX ai�ii/2bb2M T`Ƀ72M /B2 h2bi2` /2M *Q/2 /m`+? _2pB2rb Q/2` bi�iBb+?2M
*Q/2@�M�Hvb2M- mK bQ bvMi�FiBb+?2 mM/ b2K�MiBb+?2 62?H2` Q/2` �`+?Bi2Fim`p2`biƺĽ2
mM/ LB+?i2BM?�HimM;2M pQM _B+?iHBMB2M xm }M/2MX

kXkX9 h2bi�`i2M

AK 6QH;2M/2M r2`/2M /B2 /`2B 7Ƀ` /B2 h2biTv`�KB/2 K�Ľ;2#HB+?2M h2bi�`i2M UlMBi h2bi-
AMi2;`�iBQMbi2bi mM/ avbi2Ki2biV mM/ /2` �Fx2Ti�Mxi2bi ;2M�m2` 2`H mi2`i,

lMBi h2bib
lMBi h2bib U�m+? EQKTQM2Mi2Mi2bibV bBM/ �miQK�iBbB2`i2 h2bib- /B2 /B2 6mMFiBQM�HBi i
2BMx2HM2` EQKTQM2Mi2M Q/2` 1BM?2Bi2M 2BM2` aQ7ir�`2 T`Ƀ72MX aB2 r2`/2M 7Ƀ` ;2rƺ?M@
HB+? /B`2Fi BK �Mb+?Hmbb �M /B2 1MirB+FHmM; /2b *Q/2b ;2b+?`B2#2M Q/2` BK 6�HH2 /2b
h2bi@.`Bp2M@.2bB;M Uh..V ;H2B+?x2BiB;X lMBi h2bib /B2M2M /�xm- bB+?2`xmbi2HH2M- /�bb
bB+? /B2 2BMx2HM2M ;2i2bi2i2M EQKTQM2Mi2M rB2 ;2rɃMb+?i p2`?�Hi2MX .�#2B bQHH #2B@
bTB2Hbr2Bb2 ;2i2bi2i r2`/2M- Q# 2BM2 J2i?Q/2 #2B 2BM2` #2biBKKi2M 1BM;�#2 /B2 xm
2`r�`i2M/2 �mb;�#2 xm`Ƀ+F;B#i Q/2` Q# /B2 J2i?Q/2 r2Bi2`2 J2i?Q/2M KBi /2M FQ`@
`2Fi2M �Fim2HH2M S�`�K2i2`M �m7`m7iX aB2 bQHHi2M xm/2K FH�` /2}MB2`i- mM�#? M;B; mM/
b+?M2HH �mb7Ƀ?`#�` b2BM- mK o2`bi M/HB+?F2Bi- q�`i#�`F2Bi mM/ 2BM2 2BM7�+?2 62?H2`@
/B�;MQb2 mM/ @#2?�M/HmM; xm ;2r ?`H2Bbi2MX lMBi h2bib bBM/ 2BM rB+?iB;2` "2bi�M/i2BH
/2` Zm�HBi ibbB+?2`mM; pQM aQ7ir�`2 (EH2RN)X

3



AMi2;`�iBQMbi2bib
AMi2;`�iBQMbi2bib Ƀ#2`T`Ƀ72M /B2 AMi2`�FiBQM2M xrBb+?2M p2`b+?B2/2M2M EQKTQM2Mi2M
Q/2` JQ/mH2M 2BM2b avbi2KbX .B2b2 h2bib bi2HH2M bB+?2`- /�bb /B2 p2`b+?B2/2M2M h2B@
H2 /2` �Mr2M/mM; rB2 2`r�`i2i xmb�KK2M�`#2Bi2MX AMi2;`�iBQMbi2bib r2`/2M BM /2`
_2;2H M�+? lMBi h2bib /m`+?;27Ƀ?`iX aB2 FƺMM2M h2bi@.Qm#H2b rB2 #2BK p2`r2M/2M-
mK /�b o2`?�Hi2M pQM 2ti2`M2M �#? M;B;F2Bi2M xm bBKmHB2`2MX h2bib- /B2 JQ+FBM;
p2`r2M/2M- bBM/ D2/Q+? MB+?i xrBM;2M/ /2M AMi2;`�iBQMbi2bib xmxmQ`/M2MX .� /�b
JQ+FBM; 2BM JBii2H xm` AbQH�iBQM /2b h2bi7�HHb Bbi- F�MM /2` h2bi 2#2MbQ 2BM lMBi h2biX
wB2H Bbi 2b- Kƺ;HB+?2 S`Q#H2K2- /B2 bB+? �mb /2` wmb�KK2M7Ƀ?`mM; /2` p2`b+?B2/2M2M
EQKTQM2Mi2M 2`;2#2M FƺMM2M- �m7xm/2+F2M mM/ xm #2?2#2MX

avbi2Ki2bi f lA h2bi f 1M/@iQ@1M/ h2bi
avbi2Ki2bib T`Ƀ72M /�b o2`?�Hi2M 2BM2b ;2b�Ki2M avbi2KbX 1BM rB+?iB;2` �bT2Fi pQM
avbi2Ki2bib Bbi- /�bb bB2 /B2 AMi2`�FiBQM xrBb+?2M /2M p2`b+?B2/2M2M EQKTQM2Mi2M 2B@
M2b avbi2Kb mMi2`bm+?2M- mK bB+?2`xmbi2HH2M- /�bb /B2b2 Q`/MmM;b;2K Ľ 7mMFiBQMB2`2M
mM/ KBi2BM�M/2` FQKKmMBxB2`2MX

.�?2` F�MM K�M avbi2Ki2bib �Hb P#2`#2;`Bz 7Ƀ` lA h2bib mM/ 1M/@iQ@1M/ h2bib
U1k1 h2bibV p2`bi2?2M- /B2 #2B/2 �m7 /�b o2`?�Hi2M /2b ;2b�Ki2M avbi2Kb �#xB2H2M-
D2/Q+? �m7 mMi2`b+?B2/HB+?2 q2Bb2X lA h2bib Ƀ#2`T`Ƀ72M /B2 "2Mmix2`Q#2`~ +?2 2BM2`
�Mr2M/mM; mM/ bi2HH2M bB+?2`- /�bb /�b avbi2K #2B #2biBKKi2M 1BM;�#2M /B2 2`@
r�`i2i2M �mb;�#2M i iB;i- rQ;2;2M 1k1 h2bib /�`�m7 �mb;2H2;i bBM/- xm T`Ƀ72M- Q#
2BM �Mr2M/mM;b~mbb 72?H2`7`2B /m`+? /B2 a+?B+?i2M 2BM2b avbi2Kb H m7iX AK 6�HH2 pQM
q2#�Mr2M/mM;2M #2;BMMi 2BM 1k1 h2bi BK 6`QMi2M/- /m`+?H m7i /�b avbi2K #Bb xmK
"�+F2M/ mM/ �Mb+?HB2Ľ2M/ rB2/2` xmK 6`QMi2M/X lA h2bi mM/ 1k1 h2bi bBM/ bB+? b2?`
 ?MHB+? mM/ Ƀ#2`T`Ƀ72M /B2 6mMFiBQM�HBi i- 2BMb+?HB2ĽHB+? /2` AMi2`�FiBQM KBi 2ti2`M2M
avbi2K2M mM/ .B2Mbi2M- mK bB+?2`xmbi2HH2M- /�bb 2b /2M �M7Q`/2`mM;2M 2MibT`B+?iX

�Fx2Ti�Mxi2bib
AM K�M+?2M .�`bi2HHmM;2M /2` h2biTv`�KB/2 r2`/2M �Fx2Ti�Mxi2bib KBi �m7;2MQK@
K2MX AK _�?K2M /B2b2` "�+?2HQ`�`#2Bi biɃix2 B+? KB+? �m7 /B2 .2}MBiBQM /2` h2bi@
Tv`�KB/2 M�+? JBF2 *Q?M- BM /2`2M m`bT`ɃM;HB+?2M 6Q`K �Fx2Ti�Mxi2bib MB+?i KBi
�m7;2MQKK2M rm`/2M (*Q?yN)X 1BM �Fx2Ti�Mxi2bi Bbi /2` H2ixi2 h2bi- #2pQ` 2BM avbi2K
�M /2M EmM/2M �mb;2HB272`i rB`/X �Fx2Ti�Mxi2bib r2`/2M BM /2` _2;2H pQK EmM/2M
Q/2` 2BM2` S2`bQM- /B2 BK L�K2M /2b EmM/2M ?�M/2Hi- /m`+?;27Ƀ?`i mM/ #2BM?�Hi2M
MQ`K�H2`r2Bb2 h2bib- /B2 /B2 ;2b�Ki2 6mMFiBQM�HBi i /2b avbi2Kb �#/2+F2MX aB2 /B2@
M2M /�xm- bB+?2`xmbi2HH2M- /�bb /�b avbi2K /B2 �M7Q`/2`mM;2M /2b EmM/2M 2`7ɃHHi mM/
r2`/2M 7Ƀ` ;2rƺ?MHB+? mMi2` _2�H#2/BM;mM;2M �mb;27Ƀ?`iX 1b ?�M/2Hi bB+? /2KM�+?
MB+?i mK h2bib- /B2 pQK 1MirB+FH2`i2�K BKTH2K2MiB2`i mM/ �miQK�iBbB2`i r2`/2MX

wB2?i K�M /B2 BM lMi2`�#b+?MBii kXkXk ;2;2#2M2M .2}MBiBQM2M ?2`�M- H�bb2M bB+? lMBi
h2bi- AMi2;`�iBQMbi2bi mM/ avbi2Ki2bi b2?` ;mi D2r2BHb 2BM2K "Qt@h2bi xmQ`/M2MX .B2 lMBi

N



h2bib 2`7Q`/2`M ;2M�m2 E2MMiMBb Ƀ#2` /2M xm i2bi2M/2M *Q/2 mM/ bBM/ /2KM�+? q?Bi2@
"Qt@h2bibX avbi2Ki2bib i2bi2M �mb aB+?i 2BM2b Lmix2`b mM/ F2MM2M F2BM2 BMM2`2M .�i2M@
bi`mFim`2M- r2b?�H# bB2 xm /2M "H�+F@"Qt@h2bib ;2?ƺ`2MX 6Ƀ` AMi2;`�iBQMbi2bib r2`/2M h2BH@
F2MMiMBbb2 Ƀ#2` /2M *Q/2 #2MƺiB;i- rQ/m`+? bB2 /2M :`�v@"Qt@h2bib xm;2Q`/M2i r2`/2M
(EH2RN)X

kXkX8 h2bi�#/2+FmM;
AM /B2b2` �`#2Bi- bT2xB2HH #2B /2M J2i`BF2M- rB`/ 2BM :`mM/p2`bi M/MBb xmK h?2K� h2bi@
�#/2+FmM; MQir2M/B; b2BMX .2b?�H# rB`/ BM /B2b2K �#b+?MBii ?B2`xm 2BM 1BM#HB+F ;2;2#2MX
.B2 h2bi�#/2+FmM; Bbi 2BM2 J2i`BF- KBi /2` /B2 �#/2+FmM; /2` i?2Q`2iBb+?2M h2biKƺ;HB+?@
F2Bi2M /m`+? /B2 i�ib +?HB+? pQ`HB2;2M/2M h2bi7 HH2 ;2K2bb2M rB`/ (JɃky)X aB2 Bbi 2BM2b /2`
E`Bi2`B2M- �M /2M2M /B2 aQ7ir�`2[m�HBi i #2K2bb2M rB`/X .�#2B ;BHi 2BM2 h2bi�#/2+FmM; pQM
Ryy W �Hb #2biKƺ;HB+?2b 1`;2#MBb- r2H+?2b D2/Q+? BM /2M K2Bbi2M 6 HH2M MB+?i 2``2B+?i rB`/-
#xrX MB+?i 2``2B+?i r2`/2M F�MMX

.B2 h2bi�#/2+FmM; �Hb [m�MiBi�iBp2b Zm�HBi ibF`Bi2`BmK 2`?ƺ?i /�b o2`i`�m2M BM /2M
*Q/2- /� #2B ?Q?2` �#/2+FmM; 2BM ;2rBbb2b J�Ľ �M 62?H2`7`2B?2Bi 2`r�`i2i r2`/2M F�MMX
�M /B2b2` ai2HH2 Bbi 2b �M;2#`�+?i- �m7 /�b #2F�MMi2 mM/ M�+? rB2 pQ` ;ɃHiB;2 wBi�i pQM 1X
qX .BDFbi`� xm p2`r2Bb2M,

Ǵ.m`+? h2bi2M F�MM K�M bi2ib Mm` /B2 �Mr2b2M?2Bi- MB2 �#2` /B2 �#r2b2M?2Bi
pQM 62?H2`M #2r2Bb2MXǴ .BDFbi`� (.BDdk)

AK 6QH;2M/2M r2`/2M pB2` #2F�MMi2 FQMi`QHH~mbbQ`B2MiB2`i2 h2bip2`7�?`2M 7Ƀ` 2BM2 h2bi@
�#/2+FmM; pQ`;2bi2HHiX �Hb E`BiBFTmMFi b2B xm �HH2M oB2`2M ;2b�;i- /�bb �m+? 2BM2 D2r2BHB;2
RyyW@B;2 �#/2+FmM; BM /2M K2Bbi2M 6 HH2M MB+?i �HH2 i?2Q`2iBb+? Kƺ;HB+?2M h2bi7 HH2 �mb@
r2`i2iX

�Mr2BbmM;bɃ#2`/2+FmM; @ *y@h2bi�#/2+FmM;
.B2 pQHHbi M/B;2 �Mr2BbmM;bɃ#2`/2+FmM; ;�`�MiB2`i- /�bb D2/2 �Mr2BbmM; BM 2BM2K
*Q/2@"HQ+F KBM/2bi2Mb 2BMK�H �mb;27Ƀ?`i rm`/2X aB2 ;BHi �Hb b+?r +?bi2b E`Bi2`BmK-
/� bB2 �K 2BM7�+?bi2M xm 2``2B+?2M Bbi mM/ MB+?i �HH2 1Mib+?2B/mM;bKƺ;HB+?F2Bi2M 2BM2`
�Mr2BbmM; T`Ƀ7iX aQ FQKKi 2b ? m}; /�xm- /�bb wr2B;2 MB+?i ;2i2bi2i r2`/2MX L�+?@
7QH;2M/ Bbi 2BM 2BM7�+?2b "2BbTB2H KBi 2BM2` B7@�Mr2BbmM; ;2;2#2MX "2B 2BM2K h2bi7�HH
KBi t 4 @R rɃ`/2M �HH2 �Mr2BbmM;2M �mb;27Ƀ?`i r2`/2M- rQKBi /B2 �Mr2BbmM;bɃ#2`@
/2+FmM; pQHHbi M/B; r `2- Q#rQ?H 2b F2BM2M h2bi7�HH KBi 2BM2` TQbBiBp2M w�?H ;2;2#2M
? ii2X

BMi ;2i�#bQHmi2M"2i`�;UBMi tV &
B7Ut I yV &

t 4 t  U@RVc
'

Ry



`2im`M tc
'

.B2 J2i`BF rB`/ rB2 7QH;i #2`2+?M2i,

*�Mr2BbmM; =
�Mx�?H �mb;27Ƀ?`i2 �Mr2BbmM;2M

�Mx�?H �Mr2BbmM;2M

wr2B;Ƀ#2`/2+FmM; @ *R@h2bi�#/2+FmM;
.B2 pQHHbi M/B;2 wr2B;Ƀ#2`/2+FmM; Bbi mK7�bb2M/2` �Hb /B2 �Mr2BbmM;bɃ#2`/2+FmM;-
/� bB2 �HH2 wr2B;2 /m`+?H m7i mM/ bQKBi ;�`�MiB2`i- /�bb �HH2 �Mr2BbmM;2M KBM/2bi2Mb
2BMK�H �mb;27Ƀ?`i r2`/2MX .B2 pQHHbi M/B;2 wr2B;Ƀ#2`/2+FmM; BKTHBxB2`i �HbQ /B2 pQHH@
bi M/B;2 �Mr2BbmM;bɃ#2`/2+FmM;X "2BK xmpQ` ;2r ?Hi2M "2BbTB2H KɃbbi2 BK o2`;H2B+?
xmK �Mr2BbmM;bɃ#2`/2+FmM;bi2bib 2BM r2Bi2`2` h2bi7�HH KBi t =4 y /m`+?;27Ƀ?`i r2`@
/2M- /�KBi /B2 B7@"2/BM;mM; MB+?i 2`7ɃHHi rB`/ mM/ /2` B7@"HQ+F MB+?i �mb;27Ƀ?`i rB`/X

.B2 J2i`BF rB`/ rB2 7QH;i #2`2+?M2i,

*wr2B;2 =
�Mx�?H �mb;27Ƀ?`i2 wr2B;2

�Mx�?H wr2B;2

S7�/Ƀ#2`/2+FmM; @ *k@h2bi�#/2+FmM;
.B2 pQHHbi M/B;2 S7�/Ƀ#2`/2+FmM; Bbi rB2/2`mK mK7�bb2M/2` �Hb /B2 wr2B;Ƀ#2`/2@
+FmM;X aB2 rB`/ 2``2B+?i- BM/2K D2/2` S7�/- �HbQ D2/2 TQi2MxB2HH Kƺ;HB+?2 �#7QH;2 pQM
wr2B;2M- KBM/2bi2Mb 2BMK�H �mb;27Ƀ?`i rB`/X AK 7QH;2M/2M "2BbTB2H rɃ`/2M 7Ƀ` 2BM2
pQHHbi M/B;2 S7�/Ƀ#2`/2+FmM; �HbQ pB2` h2bi7 HH2 ;2i2bi2i r2`/2M KɃbb2M UiIR3 �� 5mb2`1tBbib-
iIR3 �� mb2`1tBbib- i=4R3 �� 5mb2`1tBbib- i=4R3 �� mb2`1tBbibVX

ai`BM; ;2i"2;`m2bbmM;UGQ+�H.�i2hBK2 i- lb2`A/ B/V &
ai`BM; #2;`m2bbmM; 4 ]:mi2M h�;- ]c
B7UiX;2i>Qm`UV =4 R3V &

#2;`m2bbmM; 4 ]:mi2M �#2M/- ]c
'
B7U`2bTQbBiQ`vXmb2`1tBbibUB/VV &

#2;`m2bbmM; Y4 `2TQbBiQ`vX;2ilb2`"vA/UB/VX;2i6B`biL�K2UVc
'
`2im`M #2;`m2bbmM;c

'

.B2 J2i`BF rB`/ rB2 7QH;i #2`2+?M2i,

*S7�/2 =
�Mx�?H �mb;27Ƀ?`i2 S7�/2

�Mx�?H S7�/2

RR



"2/BM;mM;b/2+FmM; @ *j@h2bi�#/2+FmM;
JBi /2` 2BM7�+?2M- /2` K2?`7�+?2M mM/ /2` KBMBK�H2M "2/BM;mM;bɃ#2`/2+FmM; ;B#i
2b p2`b+?B2/2M2 �`i2M /2` "2/BM;mM;bɃ#2`/2+FmM;X .�#2B r2`/2M /B2 q�?`?2Bibr2`i2
pQM �iQK�`2M h2BH2Mib+?2B/mM;2M U"2/BM;mM;2MV- /B2 ;2K2BMb�K xm ;`ƺĽ2`2M mM/
FQKTH2t2`2M 1Mib+?2B/mM;2M �mb;2r2`i2i r2`/2M- D2 M�+? "2/BM;mM;bɃ#2`/2+FmM;
;2r ?Hi mM/ FQK#BMB2`iX C2 M�+? "2/BM;mM;bɃ#2`/2+FmM; bBM/ /B2 �M7Q`/2`mM;2M
�M /B2 �Mx�?H mM/ wmb�KK2Mb2ixmM; /2` "2/BM;mM;2M mMi2`b+?B2/HB+? ?Q+?X 1BM2
;2M�m2`2 mM/ mK7�bb2M/2`2 1`H mi2`mM; /B2b2` h2bi�#/2+FmM; Bbi 7Ƀ` /B2b2 �`#2Bi
MB+?i MQir2M/B;- r2b?�H# r2;2M B?`2` EQKTH2tBi i /�`�m7 p2`xB+?i2i rB`/X

kXj .2}MBiBQM /2` h2biTv`�KB/2
JBF2 *Q?M #2b+?`2B#i /B2 h2biTv`�KB/2 �Hb ai`�i2;B2 7Ƀ` �miQK�iBbB2`i2b h2bi2M BM �;BH2M
S`QD2Fi2MX JBi /B2b2` bQHH /�b h2bi2M QTiBK�H BM /2M 1MirB+FHmM;bT`Qx2bb 2BM;2#mM/2M mM/
MB+?i rB2 BM pB2H2M 6 HH2M 2`bi qQ+?2M Q/2` JQM�i2 bT i2` M�+?;2?QHi r2`/2MX AK 6QH;2M/2M
bQHH 2BM ɂ#2`#HB+F Ƀ#2` /2M �m7#�m /2` Sv`�KB/2- B?`2 "2bi�M/i2BH2 mM/ B?`2 "2/2mimM;
;2;2#2M r2`/2MX

.2` :`mM/;2/�MF2 /2` h2biTv`�KB/2 Bbi /B2 1BM?�HimM; 2BM2` #2biBKKi2M o2`i2BHmM;
pQM �miQK�iBbB2`i2M aQ7ir�`2i2bibX .�#2B rB`/ 2BM2 ;`Q#2 p2`iBF�H2 a+?B+?imM; /2` h2bib BM
/B2 /`2B E�i2;Q`B2M lMBi h2bib- AMi2;`�iBQMbi2bib mM/ lA h2bib pQ`;2MQKK2MX �m7 mMi2`bi2`
1#2M2 #2}M/2M bB+? /B2 lMBi h2bib- rQ`�m7 AMi2;`�iBQMbi2bi �m7 KBiiH2`2` mM/ lA h2bib �m7
Q#2`bi2` 1#2M2 7QH;2MX .m`+? /B2 KBi bi2B;2M/2` 1#2M2 �#M2?K2M/2 �Mx�?H �M h2bib D2
E�i2;Q`B2- r2H+?2 pBbm2HH /m`+? o2`b+?K H2`mM; /2` 1#2M2 p2`/2miHB+?i rB`/- 2`;B#i bB+?
/�b "BH/ 2BM2b .`2B2+Fb #xrX 2BM2` Sv`�KB/2X

.B2 h2biTv`�KB/2 rB`/ ;2K2BM?BM �Hb ai`�i2;B2 p2`bi�M/2M- mK aQ7ir�`2 2{xB2Mi mM/
�miQK�iBbB2`i xm i2bi2MX �Hb 2{xB2Mi ;BHi BM /B2b2K wmb�KK2M?�M;- /B2 �Mx�?H mM/ �`i2M
p2`b+?B2/2M2` �miQK�iBbB2`i2` h2bib bQ xm r ?H2M- /�bb /�b o2`i`�m2M BM /B2 aQ7ir�`2 mM/
/2`2M Zm�HBi i �m7 2BM ?Q?2b G2p2H ;2#`�+?i r2`/2M- mM/ /�#2B rB`ib+?�7iHB+? KBi /2M xmK
h2bi2M xm` o2`7Ƀ;mM; bi2?2M/2M _2bbQm`+2M mKxm;2?2MX

�##BH/mM; kXk, .B2 h2biTv`�KB/2 M�+? JX SQ2MBb+? (SQ2kk)
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kX9 q�b bBM/ J2i`BF2M\
6Ƀ` /B2 lMi2`bm+?mM; /2` h2biTv`�KB/2 r2`/2M BM /B2b2` �`#2Bi J2i`BF2M p2`r2M/2iX .2b@
?�H# rB`/ ?B2` 2BM2 "2;`Bzb2`FH `mM; ;2;2#2MX :2M2`2HH bi2HH2M J2i`BF2M 2BM q2`Fx2m; /�`-
mK 1B;2Mb+?�7i2M pQM S`Qx2bb2M Q/2` S`Q/mFi2M BM K2bb#�`2M mM/ p2`;H2B+?#�`2M q2`i2M
/�`xmbi2HH2MX .�/m`+? rB`/ /2M �Mr2M/2`M 2BM2 [m�HBi�iBp2 "2r2`imM; 2`Kƺ;HB+?iX J2i`B@
F2M i�m+?2M BM mMi2`b+?B2/HB+?2M "2`2B+?2M �m7- rB2 xX"X BM /2` GBi2`�im`- /2` JmbBF- /2`
qB`ib+?�7i Q/2` /2` J�i?2K�iBF- rQ#2B bB2 mMi2`b+?B2/HB+?2 wB2H2 p2`7QH;2M mM/ /2b?�H#
�#r2B+?2M/2 o2`bi M/MBbb2 /2b "2;`Bzb xm;`mM/2 HB2;2MX .B2 BM /B2b2` �`#2Bi #2?�M/2Hi2M
J2i`BF2M bBM/ BK "2`2B+? /2` AM7Q`K�iBQMbi2+?MQHQ;B2 2BMxmQ`/M2MX

EH�bbBb+?2 aQ7ir�`2K2i`BF2M bBM/ #2BbTB2Hbr2Bb2 /B2 GBM2b Q7 *Q/2 UGP*V Q/2` /B2 h2bi@
�#/2+FmM; U*Q/2 *Qp2`�;2VX "2B #2B/2M J2i`BF2M rB`/ 2BM2 2`7�bbi2 *Q/2K2M;2 BM w�?H2M
;27�bbiX "2B /2M GP* rB`/ Ƀ#HB+?2`r2Bb2 H2/B;HB+? /B2 �Mx�?H /2` *Q/2x2BH2M 2`7�bbi- rQ@
/m`+? xX"X _Ƀ+Fb+?HɃbb2 �m7 /�b q�+?bimK 2BM2b aQ7ir�`2T`QD2Fib ;2xQ;2M r2`/2M FƺMM2MX
.B2 h2bi�#/2+FmM; ;B#i D2 M�+? �`i /2` mMi2`bm+?i2M h2bi�#/2+FmM; 2BM2M S`Qx2Mib�ix �M-
/2` �m7b+?Hmbb Ƀ#2` /�b o2`? HiMBb pQM ;2i2bi2i2K xm mM;2i2bi2i2K *Q/2 ;B#i mM/ Q7i �Hb
Zm�HBi ibK2`FK�H ;mi2` aQ7ir�`2 p2`bi�M/2M rB`/X
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j .B2 h2biTv`�KB/2

�m7 :`mM/H�;2 /2` BK pQ`B;2M E�TBi2H ;2;2#2M2M .2}MBiBQM /2` h2biTv`�KB/2 rB`/ BM /B2@
b2K xmM +?bi 2BM2 �mb7Ƀ?`HB+?2 1`H mi2`mM; ;2;2#2M mM/ �Mb+?HB2Ľ2M/ r2Bi2`2 h2bibi`�i2@
;B2M mM/ @KQ/2HH2 pQ`;2bi2HHi- mK bB2 KBi /2` h2biTv`�KB/2 xm p2`;H2B+?2MX .�#2B bQHH2M
bQrQ?H TQi2MxB2HH2 E`BiBFTmMFi2 2`F�MMi �Hb �m+? /B2 T` ;2M/2M :`ɃM/2 7Ƀ` /B2 h2bip2`i2B@
HmM; /2` h2biTv`�KB/2 ?2`�mb;2bi2HHi r2`/2MX

jXR q2b?�H# lMBi h2bib �K K2Bbi2M 2BM;2b2ixi r2`/2M
bQHHi2M

.B2 �##BH/mM; kXk x2B;i 2BM2 .�`bi2HHmM; /2` h2biTv`�KB/2 M�+? J�`B2 SQ2MBb+?- /B2 H2B+?i
pQM /2` P`B;BM�H2M U�##BH/mM; RXRV �#r2B+?iX .B2b2 .�`bi2HHmM; bi�KKi �mb 2BM2K �`iBF2H-
BM /2K /B2 Sv`�KB/2 2`H mi2`i rB`/- Q?M2 bB2 /�#2B �M/2`b xm /2mi2M- BM?�HiHB+? xm 2`; M@
x2M Q/2` xm F`BiBbB2`2M- r2b?�H# bB2 7Ƀ` /B2 1BM7Ƀ?`mM; BM /B2 h?2K�iBF /2` h2biTv`�KB/2
;22B;M2i BbiX �HH2`/BM;b r2Bbi bB2 HBMFb mM/ `2+?ib xmb ixHB+?2 1H2K2Mi2 �m7- /B2 #2`2Bib xm`
1`H mi2`mM; #2Bi`�;2MX �m7 /2` HBMF2M a2Bi2 rB`/ 2BM .QTT2HT72BH KBi /2K SBFiQ;`�KK 2B@
M2` a+?M2+F2 �m7 >ƺ?2 /2` avbi2Ki2bib mM/ /2K 2BM2b :2T�`/2M �m7 >ƺ?2 /2` lMBi h2bib
�#;2#BH/2iX .�/m`+? rB`/ /B2 AMi2MiBQM /2` Sv`�KB/2M7Q`K p2`/2miHB+?i- /B2 �Mx�?H /2`
h2bi7 HH2 M�+? /2` w2Bi xm #2K2bb2M- /B2 #2MƺiB;i rB`/- mK 2MibT`2+?2M/2 h2bib /B2b2` E�@
i2;Q`B2 xm b+?`2B#2M mM/ �mbxm7Ƀ?`2MX .�#2B rB`/ pQM /2` S` KBbb2 �mb;2;�M;2M- /�bb lMBi
h2bib BMb;2b�Ki �K b+?M2HHbi2M mM/ avbi2Ki2bib �K H�M;b�Kbi2M FQMxBTB2`i- BKTH2K2MiB2`i
mM/ �mb;27Ƀ?`i r2`/2M- r ?`2M/ /2M AMi2;`�iBQMbi2bib 2BM w2Bi�m7r�M/ BK KBiiH2`2M "2`2B+?
#2B;2K2bb2M rB`/X �m7 /2` `2+?i2M a2Bi2 /2` Sv`�KB/2 Bbi 2BM .QTT2HT72BH KBi 2BM2K >�m72M
:2H/b+?2BM2 UQ#2MV mM/ 2BM2K FH2BM2M ai�T2H JɃMx2M UmMi2MV �#;2#BH/2iX >B2`/m`+? r2`@
/2M 2#2M7�HHb :2;2Mb ix2 /�`;2bi2HHi- /B2 BKTHBxB2`2M- /�bb avbi2Ki2bib /B2 ?ƺ+?bi2M EQbi2M
mM/ lMBi h2bib /B2 MB2/`B;bi2M EQbi2M BMM2`?�H# /2` Sv`�KB/2 p2`m`b�+?2MX

.B2 #2B/2M wmb ix2 2MibT`2+?2M BM?�HiHB+? *Q?Mb 1`H mi2`mM;2MX .B2b2` #2;`ɃM/2i /2M
�m7#�m /2` Sv`�KB/2 �HH2`/BM;b MQ+? ;2M�m2` mM/ p2`r2Bbi �m7 oQ`@ mM/ L�+?i2BH2 /2`
h2bi�`i2M- �mb /2M2M 2` /�b EQMx2Ti /2` h2biTv`�KB/2 �#H2Bi2iX

.B2 #`2Bi2 "�bBb �M lMBi h2bib #2;`ɃM/2i 2` xmM +?bi /�KBi- /�bb lMBi h2bib #2BK �m7@
}M/2M 2BM2b 62?H2`b bT2xB}b+?2 .�i2M Ƀ#2` /2M 62?H2` �M /2M h2bi2` ;2#2MX >B2`KBi Bbi
;2K2BMi- /�bb /2` h2bi2` UpQ`#2?�HiHB+? ;2`BM;7Ƀ;B;2` �#r2B+?mM;2MV ;2M�m �m7 /B2 *Q/2@
x2BH2 ?BM;2rB2b2M rB`/- BM /2` /2` 62?H2` �m7;2i`2i2M Bbi- rQKBi /B`2Fi /B2 AM7Q`K�iBQM
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pQ`?�M/2M Bbi- �M r2H+?2` ai2HH2 o2`#2bb2`mM;b#2/�`7 #2bi2?iX >B2`/m`+? rB`/ /2K h2bi2`
BK :2;2Mb�ix xmK lA h2bi /2` MB+?i xm mMi2`b+? ix2M/2 �`#2Bib�m7r�M/ �#;2MQKK2M-
b2H#bi /m`+? K2?`2`2 �`+?Bi2Fim`b+?B+?i2M ?BMr2; /2M 62?H2` xm bm+?2MX *Q?M b+?`2B#i
?B2`xm- /�bb 2b /2miHB+? T`�FiBF�#H2` b2B- BK 62?H2`7�HH 2BM2M pQK h2bi7�HH ;2;2#2M2M 6QFmb
�m7 r2MB;2 *Q/2x2BH2M xm ?�#2M- bi�ii pQM 2BM2K h2bi2` /2M >BMr2Bb xm #2FQKK2M- 2b b2B
2BM 62?H2` BM 2BM2` 6mMFiBQM- /B2 ǲRXyyy Q/2` K2?` w2BH2M *Q/2 �mbK�+?iǳ (*Q?yN)X .B2
�MM�?K2- /�bb 62?H2` /m`+? lMBi h2bib 2BM7�+?2` mM/ /�/m`+? b+?M2HH2` ;2Q`i2i r2`/2M-
HB2;i pQ` �HH2K /�`�M- /�bb lMBi h2bib bB+? Mm` �m7 2BM2 EQKTQM2Mi2 #2b+?` MF2M- rQ/m`+?
/2` TQi2MxB2HH2 "2`2B+?- BM /2K /2` h2bi 2BM2M 62?H2` }M/2M F�MM- #2`2Bib �m7 /B2 EQKTQ@
M2Mi2 2BM;2;`2Mxi BbiX lA h2bib Q/2` 1M/@iQ@1M/ h2bib i2bi2M B?`2` �`i M�+? /m`+? K2?`2`2
*Q/2@a+?B+?i2M- rQ/m`+? /2` am+?#2`2B+? /2miHB+? ;`ƺĽ2` mM/ FQKTH2t2` rB`/X

1BM r2Bi2`2` oQ`i2BH pQM lMBi h2bib b2B- /�bb bB2 /2miHB+? r2MB;2` ? m}; 72?Hb+?H�;2M �Hb
lA h2bib mM/ bQKBi b2Hi2M2` FQ``B;B2`i r2`/2M KɃbb2M- r ?`2M/ #2`2Bib /m`+? ;2`BM;7Ƀ;B;2
�M/2`mM;2M �K lb2` AMi2`7�+2 K2?`2`2 lA h2bib F�Tmii;2?2M FƺMM2MX > m};2b 62?Hb+?H�@
;2M pQM lA h2bib 7Ƀ?`i H�mi *Q?M B`;2M/r�MM xm` �m7;�#2 /2b h2�Kb- /B2 F�Tmii2M h2bib
xm #2`B+?iB;2MX

*Q?M bi2HHi BM b2BM2` �`;mK2Mi�iBQM 7Ƀ` /B2 Sv`�KB/2M7Q`K pQ` �HH2K b2BM2 E`BiBFTmMF@
i2 �M lA h2bib BM /2M oQ`/2`;`mM/X L2#2M /2` #2`2Bib 2`r ?Mi2M w2`#`2+?HB+?F2Bi pQM lA
h2bib- xB2Hi b2BM2 E`BiBF �m7 /2`2M 1MirB+FHmM;bFQbi2M mM/ �mb7Ƀ?`mM;b/�m2` �#X aQ b2B
/�b a+?`2B#2M ;mi2` lA h2bib- /B2 �m+? BM wmFmM7i MɃixHB+? mM/ ;ɃHiB; #H2B#2M- p2`? HiMBb@
K ĽB; i2m2` mM/ /�b �mb7Ƀ?`2M /2` h2bib #2�MbT`m+?2 �m+? #2B �miQK�iBbB2`i2M h2bib pB2H
w2BiX aQ ;2#2 2b H�mi *Q?M �miQK�iBbB2`i2 lA h2bib- /B2 xm H�M;2 /�m2`M- �Hb /�bb bB2 D2/2
L�+?i �mb;27Ƀ?`i r2`/2M FƺMMi2M- ;2b+?r2B;2 /2MM K2?`7�+? �K h�;X wm/2K x2B;i *Q?M
�M?�M/ 2BM2` pQM B?K #2BbTB2H?�7i #2b+?`B2#2M2M h2bimM; 2BM2b bBKTH2M h�b+?2M`2+?M2`b-
/�bb /�b h2bi2M p2`b+?B2/2M2` 6mMFiBQM�HBi i2M rB2 /2` JmHiBTHBF�iBQM mM/ /2` .BpBbBQM
/m`+? lA h2bib _2/mM/�Mx2M KBi bB+? #`BM;iX .�b HB2;2 /�`�M- /�bb bB+? /B2 lA h2bib MB+?i
H2/B;HB+? �m7 /B2 D2r2BHb ;2i2bi2i2 J2i?Q/2 /2` JmHiBTHBF�iBQM Q/2` .BpBbBQM #2b+?` MF2M-
bQM/2`M D2/2` h2bi7�HH rB2/2` Ƀ#2` /B2 "2Mmix2`Q#2`~ +?2 2BM;2H2Bi2i rɃ`/2X .�/m`+? rɃ`@
/2M 6`QMi2M/7mMFiBQM2M @ rB2 /B2 #2i iB;i2M "miiQMb @ `2/mM/�Mi ;2i2bi2iX

jXk q2b?�H# lA h2bib i`Qix/2K rB+?iB; bBM/

"2pQ` �#b+?MBii jXR D2/Q+? xm /2` �MM�?K2 p2`H2Bi2i- lA h2bib b2B2M �m7;`mM/ /2b 7Ƀ`
bB2 MQir2M/B;2M �m7r�M/b pB2HH2B+?i HB2#2` ; MxHB+? xm p2`K2B/2M- rB`/ BK 6QH;2M/2M MQ+?
/2`2M 1`7Q`/2`HB+?F2Bi 2`H mi2`iX

aQ 7ɃHH2M /B2 lA h2bib GɃ+F2M- /B2 U�#;2b2?2M pQM K�Mm2HH2M h2bibV �HH2BM pQM lMBi h2bib
mM/ a2`pB+2@ #xrX AMi2;`�iBQMbi2bib MB+?i ;27ɃHHi r2`/2M FƺMM2MX AM "2xm; �m7 /B2 /`2B 1#2@
M2M /2` h2biTv`�KB/2 bBM/ lA h2bib /B2 2BMxB;2 Jƺ;HB+?F2Bi- 2BM2M FQKTH2ii2M 6mMFiBQM�HB@
i ibbi`�M; #2;BMM2M/ #2B /2` "2Mmix2`Q#2`~ +?2- Ƀ#2` xX"X *QMi`QHH2`- a2`pB+2b- _2TQbBiQ`v
mM/ .�i2M#�MF mM/ rB2/2` xm`Ƀ+F #Bb xm` _Ƀ+F;�#2 2BM2b 1`;2#MBbb2b xm i2bi2MX .�#2B Bbi
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2b MB+?i xrBM;2M/ MQir2M/B;- /�bb �K 1M/2 2BM 1`;2#MBb �M /B2 "2Mmix2`Q#2`~ +?2 xm@
`Ƀ+F;2;2#2M rB`/- mM/ /B2 a+?B+?i2M- /B2 M�+? �MbiQĽ 2BM2` 6mMFiBQM /m`+?H�m72M r2`/2M-
FƺMM2M D2 M�+? aQ7ir�`2�`+?Bi2Fim` p�`BB2`2MX 1BM 2MibT`2+?2M/2` lA h2bi x2B;i- /�bb MB+?i
Mm` 2BMx2HM2 EQKTQM2Mi2M FQ``2Fi 7mMFiBQMB2`2M mM/ BMi2`�;B2`2M- bQM/2`M /B2 BK h2bi7�HH
�m7;2`m72M2M *Q/2@a2;K2Mi2 BM B?`2` :2b�Ki?2Bi 2`r�`imM;b;2K Ľ 1`;2#MBbb2 HB272`MX �Hb
2B;2M2M �bT2Fi �mb /2` h2bimM; K2?`2`2` a+?B+?i2M bQHHi2 �m+? /�b h2bi2M /2` "2Mmix2`@
Q#2`~ +?2 �Hb oQ`i2BH pQM lA h2bib ?2`�mb;2bi2HHi r2`/2M- /� /B2 "2Mmix2`Q#2`~ +?2 /B2
2BMxB;2 a+?MBiibi2HH2 xrBb+?2M avbi2K mM/ "2Mmix2` Bbi mM/ /2`2M h2bimM; bQKBi 2BM MB+?i
xm p2`M�+?H bbB;2M/2` h2BH BM D2/2` h2bibi`�i2;B2 b2BM bQHHi2 (a+?Rd)X

jXj q2b?�H# a2`pB+2@h2bib BM /B2 JBii2 ;2?ƺ`2M
�M /B2b2K SmMFi Bbi 2b bBMMpQHH- /B2 a2`pB+2@1#2M2 2BMxm7Ƀ?`2M- /B2 *Q?M �m+? �Hb /B2
ǲp2`;2bb2M2 1#2M2ǳ #2x2B+?M2iX o2`;H2B+?i K�M �##BH/mM; RXR mM/ �##BH/mM; kXk 7 HHi �m7-
/�bb *Q?M /B2 KBiiH2`2 1#2M2 �Hb a2`pB+2@1#2M2 #2x2B+?M2i- r ?`2M/ SQ2MBb+? mM/ �M/2`2
�miQ`2M U(:`kR)- (aBMkk)- (_27kk)V pQM AMi2;`�iBQMbi2bib bT`2+?2MX *Q?M #2b+?`2B#i a2`pB+2b
b2?` �HH;2K2BM �Hb 2BM2M h2BH 2BM2` �Mr2M/mM;- /2` 2BM2 _2�FiBQM �m7 2BM2M AMTmi �mb;B#iX
AMbQ72`M FƺMM2M /B2 pQM *Q?M #2b+?`B2#2M2M a2`pB+2i2bib 2BM7�+? /2M AMi2;`�iBQMbi2bib mM@
i2`;2Q`/M2i r2`/2MX J�`iBM 6QrH2` ;`2B7i /B2 h2biTv`�KB/2 pQM *Q?M �m7 mM/ 2`H mi2`i bB2
b2H#bi mX�X �m7 b2BM2` q2#bBi2 (6QrRk)X .�#2B bT`B+?i 2` #2B /2` a2`pB+2@1#2M2 pQM ǲbm#@
Fmi�M2M h2bibǳ- /� /B2b2 mMi2` /2` "2Mmix2`Q#2`~ +?2 p2`Q`i2i r2`/2MX a2`pB+2i2bib #B2i2M
H�mi 6QrH2` /B2 oQ`i2BH2 pQM 1M/@iQ@1M/ h2bib- r2BH 2BM a2`pB+2i2bi Ƀ#2` K2?` �Hb /B2 2B@
;2M2 a+?B+?i ?BM�mb /B2 ;2K2BMb�K2 6mMFiBQM�HBi i p2`b+?B2/2M2` *Q/2@a2;K2Mi2 i2bi2M
F�MMX �M/2`2`b2Bib p2`K2B/2M a2`pB+2i2bib �m7r M/B;2b mM/ FQKTH2t2b h2bi2M /2` lAX aB2
Hƺb2M mX�X /�b _2/mM/�MxT`Q#H2K /2` lA h2bibX "2xQ;2M �m7 /�b h�b+?2M`2+?M2`#2BbTB2H
�mb �#b+?MBii jXR bQHH2M /B2 h2bib �m7 a2`pB+2@1#2M2 /B2 EQ``2Fi?2Bi /2` JmHiBTHBF�iBQM
mM/ .BpBbBQM �#;2F�Tb2Hi pQM /2` "2Mmix2`Q#2`~ +?2 i2bi2M- mK rB2/2`?QHi2b h2bi2M /2b
6`QMi2M/b xm p2`K2B/2MX AM amKK2 i2bi2M a2`pB+2i2bib mK7 M;HB+?2` �Hb lMBi h2bib- bBM/ /�@
#2B �#2` r2MB;2` �m7r M/B; �Hb lA h2bib- r2b?�H# bB2 bB+? �m7 KBiiH2`2` 1#2M2 /2` Sv`�KB/2
#2}M/2MX

jX9 EQKTH2tBi i /2` wmQ`/MmM; pQM h2bib xm 2BM2`
h2bi2#2M2

.�b pQM *Q?M ;2r ?Hi2 "2BbTB2H /2b h�b+?2M`2+?M2`b F�MM xm o2`rB``mM; 7Ƀ?`2M- /� b2BM2
1BM7�+??2Bi xm /2` �MM�?K2 p2`H2Bi2i- /�bb /B2 J2i?Q/2M 7Ƀ` JmHiBTHBF�iBQM mM/ .BpBbBQM
#2`2Bib �m7 mMi2`bi2` 1#2M2 bi�ii}M/2MX 1BM2 r2Bi2`2 BKTH2K2MiB2`i2 6�+?HQ;BF- /B2 bB+?
MQ+? /�`mMi2` #27 M/2- r `2 /2KM�+? 2?2` MB+?i �MxmM2?K2MX J�M FƺMMi2 �M /B2b2` ai2HH2
H2B+?i /2K h`m;b+?Hmbb mMi2`HB2;2M- /�bb bB+? /B2 h2bi@1#2M2 /2` h2biTv`�KB/2- /B2 7Ƀ` /�b
h2bi2M 2BM2b *Q/2@a2;K2Mib ;2Mmixi rB`/- �M /2` a+?B+?i- BM /2` bB+? /�b *Q/2@a2;K2Mi
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#2}M/2i- Q`B2MiB2`iX .2KM�+? rɃ`/2 bB+? /B2 6`�;2 bi2HH2M- r2b?�H# *Q?M /B2 h2bib /2`
#2B/2M 6mMFiBQM2M /2` a2`pB+2@1#2M2 mM/ MB+?i /2` lMBi h2bi@1#2M2 xmQ`/M2iX a+?HB2ĽHB+?
rɃ`/2 /B2 .2}MBiBQM /2` lMBi h2bi �mb lMi2`�#b+?MBii kXkX9 �m7 /2M 2`bi2M "HB+F 2#2MbQ
;mi T�bb2MX �HH2BM �M?�M/ /2` pQ`HB2;2M/2M AM7Q`K�iBQM2M Ƀ#2` /B2 #2B/2M 6mMFiBQM2M- Bbi
/B2 q�?H /2` ǲ`B+?iB;2Mǳ h2bi@1#2M2 F�mK Kƺ;HB+?- /� r2b2MiHB+?2 AM7Q`K�iBQM2M 72?H2MX
1b Bbi #2BbTB2Hbr2Bb2 MB+?ib Ƀ#2` /B2 2`H�m#i2 w�?H2MK2M;2 #2F�MMi- rQ#2B 2b 7Ƀ` /B2 AK@
TH2K2MiB2`mM; mM/ /B2 h2bib 2BM2M ;`QĽ2M lMi2`b+?B2/ K�+?i- Q# /B2 PT2`�M/2M H2/B;HB+?
�mb /2` J2M;2 /2` M�iɃ`HB+?2M w�?H2M #Bb xm 2BM2` ;2rBbb2M :`ƺĽ2 Q/2` �mb /2` J2M;2 /2`
`22HH2M w�?H2M ;2r ?Hi r2`/2M FƺMM2MX aQ r `2 /B2 AKTH2K2MiB2`mM; 2BM2` J2i?Q/2 7Ƀ` /B2
JmHiBTHBF�iBQM xr2B2` M�iɃ`HB+?2` w�?H2M r2Bi�mb r2MB;2` FQKTH2t �Hb /B2 .BpBbBQM xr2B2`
M2;�iBp2` `�iBQM�H2` w�?H2M KBi #2HB2#B; pB2H2M L�+?FQKK�bi2HH2MX AK H2ixi2`2M 6�HH r `2
2b ;2;2#2M2M7�HHb `�ib�K- r2Bi2`2 >BH7bK2i?Q/2M xm b+?`2B#2M- rQ/m`+? /B2 .BpBbBQMbK2i?Q@
/2 MB+?i xrBM;2M/ /�b 1M/2 /2` �m7`m7F2ii2 #BH/2M rɃ`/2X �M;2MQKK2M- /B2 PT2`�M/2M
7Ƀ` /B2 .BpBbBQM /Ƀ`7i2M i�ib +?HB+? �mb /2` ;2b�Ki2M J2M;2 /2` `�iBQM�H2M w�?H2M ;2r ?Hi
r2`/2M mM/ 2b ; #2 2MibT`2+?2M/2 >BH7bK2i?Q/2M- /B2 pQM /2` Ƀ#2`;2Q`/M2i2M .BpBbBQMbK2@
i?Q/2 �m7;2`m72M r2`/2M mM/ Mm` h2BHb+?`Bii2 /2` _2+?MmM; �mb7Ƀ?`2MX .�MM r `2 2b M�+?
*Q?M bBMMpQHH- /B2 EQ``2Fi?2Bi /2` >BH7bK2i?Q/2M /m`+? lMBi h2bib xm T`Ƀ72M- mK b+?M2HH
K2?`2`2 h2bi7 HH2 KBi mMi2`b+?B2/HB+?2M S�`�K2i2`M �mb p2`b+?B2/2M2M xm BKTH2K2MiB2`2MX
.B2 EQ``2Fi?2Bi /2` Ƀ#2`;2Q`/M2i2M .BpBbBQMbK2i?Q/2 r `2 /�MM /m`+? a2`pB+2@h2bib xm
T`Ƀ72M- mK /B2 AMi2;`�iBQM /2` >BH7bK2i?Q/2M BM /B2 .BpBbBQMbK2i?Q/2 xm i2bi2MX wmK o2`@
;H2B+?, #2`2Bib BM �#b+?MBii jXR rm`/2 2`r ?Mi- /�bb h2bib �m7 Q#2`bi2` 1#2M2 xmKBM/2bi
2BM2 PTiBQM /�`bi2HH2MX �HH2`/BM;b rB`/ /m`+? /B2 pQ`;2MQKK2M2 aT2xB}xB2`mM; KBi w�?H2M@
#2`2B+?2M mM/ >BH7bK2i?Q/2M /2miHB+?- /�bb @ �M;2bB+?ib /2b �HH;2K2BM ?ƺ?2`2M �m7r�M/b
pQM lA h2bib @ /B2b2 2BM2M BMb;2b�Ki mMp2`? HiMBbK ĽB; ;`QĽ2M �m7r�M/ p2`m`b�+?2M rɃ`@
/2M- r2MM 7Ƀ` /B2 .BpBbBQMbK2i?Q/2 mM/ D2/2 >BH7bK2i?Q/2 2BM ;2bQM/2`i2` lA h2bi xmK
1BMb�ix F K2X

J�M F�MM MB+?i �HH;2K2BM 72biH2;2M- r2H+?2 6mMFiBQM2M mM/ r2H+?2 a+?B+?i2M KBi r2H@
+?2` h2bi�`i ;2i2bi2i r2`/2M bQHH2MX �M?�M/ /2b ;2`�/2 #2b+?`B2#2M2M "2BbTB2Hb F�MM D2/Q+?
2MiMQKK2M r2`/2M- /�bb lMBi h2bib bB+? 2?2` 7Ƀ` bBKTH2`2 6mMFiBQM2M mM/ >BH7bK2i?Q/2M
2B;M2M- r ?`2M/ AMi2;`�iBQMbi2bib bB+? �m7;`mM/ /2` h2bimM; /2` AMi2`�FiBQM2M p2`b+?B2/2@
M2` EQKTQM2Mi2M 2?2` �m7 /�`Ƀ#2` HB2;2M/2M a+?B+?i2M 2B;M2MX

jX8 w�?H2M xm` h2bip2`i2BHmM;

AM /2M K2Bbi2M .�`bi2HHmM;2M mM/ �`iBF2HM xm` h2biTv`�KB/2 r2`/2M F2BM2 2tTHBxBi2M w�?H2M
?BMbB+?iHB+? 2BM2` ;2M�m2M :2rB+?imM; /2` 2BMx2HM2M h2bi�`i2M ;2M�MMiX �m+? *Q?M b2H#bi
;B#i r2/2` BM b2BM2M "Ƀ+?2`M MQ+? BM b2BM2M PMHBM2�`iBF2HM 2BM2 1BMb+? ixmM;2M �#- bQM/2`M
`2/mxB2`i b2BM2 �M;�#2M /B2b#2xɃ;HB+? �m7 /B2 �#H2BimM; /2` o2`i2BHmM; pQM /2` pBbm2HH2M
.�`bi2HHmM;X

"2B r2Bi2`2M _2+?2`+?2M H�bb2M bB+? D2/Q+? i2BHr2Bb2 T`Qx2Mim�H2 �M;�#2M }M/2MX 1BM2
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AMi2`M2i`2+?2`+?2 pQM LB+Q P`b+?2H ?�i #2BbTB2Hbr2Bb2 2BM2 o2`i2BHmM; pQM dyW lMBi h2bib-
kyW AMi2;`�iBQMbi2bi mM/ RyW lA h2bib 2`;2#2M (P`bRj)- /B2 �m+? Gm+B� *�p2`Q@"�TiBbi�
BM 2BM2K �`iBF2H M2MMi (*�p)X 1BM2 �M/2`2 a+? ixmM; pQM 3yW fR8W f8W rB`/ BM (_QMRN)
�#;2;2#2MX .B2 bT i2` BM �#b+?MBii jXd ;2M�MMi2 aim/B2 b+?`2B#i rB2/2`mK 2BM2K mMi2`@
bm+?i2M S`QD2Fi /B2 h2biTv`�KB/2 xm- #2B /2K /B2 lMBi h2bib 8j W- /B2 AMi2;`�iBQMbi2bib
j3W mM/ /B2 lA h2bib NW �mbK�+?2MX

�HH2BM /B2b2 1`;2#MBbb2 x2B;2M- /�bb 2b F2BM2 x�?H2MK ĽB; 72bi;2b+?`B2#2M2 h2bip2`i2BHmM;
#2B /2` h2biTv`�KB/2 ;B#i- D2/Q+? 2BM �HH;2K2BM2` EQMb2Mb /�`Ƀ#2` #2bi2?i- /�bb lMBi h2bib
KBM/2bi2Mb /B2 > H7i2 /2` h2bi7 HH2 �#/2+F2M bQHHi2M mM/ lA h2bib 2?2` BK "2`2B+? pQM #Bb
xm RyW xm p2`Q`i2M bBM/X G2ixiHB+? Bbi 2b pQ` �HH2K pQM /2` aQ7ir�`2 mM/ /2` 6�+?HB+?F2Bi
�#? M;B;- rB2 /B2 h2bip2`i2BHmM; BM /2` T`�FiBb+?2M lKb2ixmM; �mb7 HHiX

jXe EQbi2M mM/ Lmix2M /2` �miQK�iBbB2`mM;
.� /B2 h2biTv`�KB/2 BK S`BMxBT Mm` 2BM2 mM;27 ?`2 :2rB+?imM; 7Ƀ` /B2 o2`i2BHmM; /2`
�miQK�iBbB2`i2M h2bi�`i2M pQ`;B#i- F�MM bB2 i?2Q`2iBb+? MB+?i Mm` #2B �;BH2` 1MirB+FHmM;-
bQM/2`M xX"X �m+? #2B /2` q�bb2`7�HHK2i?Q/2 Q/2` /2K o@JQ/2HH �M;2r�M/i r2`/2MX .�
*Q?M 2BM o2`72+?i2` /2` �;BH2M 1MirB+FHmM; Bbi- ?�i 2` /B2 h2biTv`�KB/2 �Hb EQMx2Ti 2`/�+?i-
/�b /2M S`Qx2bb /2` �;BH2M 1MirB+FHmM; 7ƺ`/2`iX

�##BH/mM; jXR, .�b EQbi2MfLmix2M@o2`? HiMBb pQM �miQK�iBbB2`i2M h2bib #2B bT i2` AKTH2@
K2MiB2`mM; (*Q?yN) UpBbm2HH �m7#2`2Bi2iV

.2` rB+?iB;bi2 �bT2Fi Bbi �HH2`/BM;b MB+?i /B2 o2`i2BHmM; /2` h2bib- bQM/2`M /2`2M �m@
iQK�iBbB2`mM; mM/ /B2 x2BiM�?2 AKTH2K2MiB2`mM;X �##BH/mM; jXR x2B;i 2BM2 6mMFiBQM- /B2
*Q?Mb o2`KmimM; Ƀ#2` /B2 �mbrB`FmM; /2b w2BiTmMFib /2` AKTH2K2MiB2`mM; pQM �miQK�iB@
bB2`i2M h2bib �##BH/2iX .�KBi K�+?i *Q?M /2miHB+?- rB2 rB+?iB; 2b Bbi- /B2 AKTH2K2MiB2`mM;
/2` �miQK�iBbB2`i2M h2bib MB+?i xm pB2H2 aT`BMib M�+? ?BMi2M xm p2`b+?B2#2MX .2` Lmix2M
�miQK�iBbB2`i2` h2bib 2`;B#i bB+? 2`bi �mb /2` qB2/2`?QHmM;- /� /B2 bB2 T`Ƀ72M- rB2 /B2 aQ7i@
r�`2 �m7 �M/2`mM;2M mM/ 1`r2Bi2`mM;2M `2�;B2`iX aB2 r2`/2M /�?2` mKbQ ƺ7i2` �mb;27Ƀ?`i-
D2 7`Ƀ?2` bB2 BM 2BM avbi2K 2BM;27Ƀ?`i r2`/2M- mM/ FƺMM2M #2B D2/2K AMF`2K2Mi /2b avbi2Kb
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/B2 L2m2`mM;2M i2bi2MX .2` lKF2?`b+?Hmbb Bbi- /�bb bT i 2BM;27Ƀ?`i2 �miQK�iBbB2`i2 h2bib
Mm` MQ+? r2MB;2 J�H2 �mb;27Ƀ?`i r2`/2M mM/ bB2 /�KBi B?`2M wr2+F r2MB;2` Q7i 2`7ɃHH2MX

qB`ib+?�7iHB+? ;2b2?2M Bbi /2` Lmix2M Mm` /�MM 2BM :2rBMM- r2MM 2` /B2 EQbi2M Ƀ#2`@
bi2B;iX .2b?�H# ;BHi 2b- /2M Lmix2M /m`+? 7`Ƀ?2b h2bi2M xm 2`?ƺ?2M mM/ /B2 EQbi2M ;2`BM; xm
?�Hi2M- BM/2K /B2 h2bib Kƺ;HB+?bi BK :H2B+?b+?`Bii KBi /2K xm i2bi2M/2M *Q/2 ;2b+?`B2#2M
r2`/2MX 1BM ivTBb+?2` :`mM/- r2b?�H# h2bi2M KBi ;`ƺĽ2`2K x2BiHB+?2M �#bi�M/ i2m`2` rB`/-
Bbi /B2 LQir2M/B;F2Bi- /�bb /B2 h2bi2` bB+? rB2/2` M2m BM /2M xm i2bi2M/2M *Q/2 2BM�`#2Bi2M
KɃbb2M- r�b rB2/2`mK xmb ixHB+?2 w2Bi 2`7Q`/2`iX AM /2` S`�tBb F�MM /B2b /�xm 7Ƀ?`2M- /�bb
r2MB;2` lMBi h2bib mM/ AMi2;`�iBQMbi2bib ;2b+?`B2#2M r2`/2M- /� /B2b2 /B2 E2MMiMBb /2` BM@
M2`2M ai`mFim` /2` aQ7ir�`2 2`7Q`/2`MX ai�ii/2bb2M #2bi2?i /B2 Jƺ;HB+?F2Bi- /�bb /B2 h2bi2`
p2`K2?`i �m7 lA h2bib �mbr2B+?2M- mK /B2 6mMFiBQM2M H2/B;HB+? /m`+? AMTmi mM/ PmiTmi �M
/2` "2Mmix2`Q#2`~ +?2 xm i2bi2MX .B2b rɃ`/2 rB2/2`mK xm 2BM2` o2`H2ixmM; /2` ai`mFim`
/2` h2biTv`�KB/2 7Ƀ?`2MX AMbQ72`M FƺMM2M /2` 1BMb�ix mM/ /�b 62bi?�Hi2M �M /2` ai`mFim`
/2` h2biTv`�KB/2 BM /2` S`�tBb /�xm 7Ƀ?`2M- /�bb h2bib 7`Ƀ?2` BKTH2K2MiB2`i r2`/2M- mK
�m7 H�M;2 aB+?i EQbi2M xm bT�`2MX

�M /B2b2` ai2HH2 Bbi 2b �M;2#`�+?i- �m7 /B2 o2`r2M/mM; pQM h.. ?BMxmr2Bb2M- /� h..
/�b 7`Ƀ?2 a+?`2B#2M pQM �miQK�iBbB2`i2M h2bib �m7 �HH2M 1#2M2M 7Q`/2`i mM/ #2;ɃMbiB;iX 1b
F�MM /�?2` b2?` ;mi BK wmb�KK2MbTB2H KBi /2` h2biTv`�KB/2 2BM;2b2ixi r2`/2MX

wmb�KK2M7�bb2M/ H bbi bB+? b�;2M- /�bb �miQK�iBbB2`i2 h2bib B?`2M ;`ƺĽi2M q2`i mM/
B?`2 MB2/`B;bi2M EQbi2M ?�#2M- r2MM bB2 Kƺ;HB+?bi 7`Ƀ? BKTH2K2MiB2`i r2`/2MX

jXd o2`r�M/i2 �`#2Bi
AM kyR3 ?�#2M /`2B 1tT2`i2M 7Ƀ` aQ7ir�`22MirB+FHmM; mM/ aQ7ir�`2i2bi2M 2BM2 aim/B2 xm`
o2`r2M/mM; /2` h2biTv`�KB/2 KBi /2K hBi2H ǲh2bi �miQK�iBQM Sv`�KB/ 7`QK h?2Q`v iQ
S`�+iB+2ǳ /m`+?;27Ƀ?`i (*.JR3)X .B2 aim/B2 #27�bbi bB+?- �M/2`b �Hb /2` hBi2H p2`Kmi2M
H bbi- MB+?i /B`2Fi KBi 2BM2K Q/2` K2?`2`2M S`QD2Fi2M- /B2 /B2 h2biTv`�KB/2 ;2TH�Mi T`�F@
iBb+? mKb2ix2M- bQM/2`M KBi 7ɃM7 q2#�Mr2M/mM;2M- /B2 /�`�m7 mMi2`bm+?i r2`/2M- Q# bB+?
/�b a+?2K� /2` h2biTv`�KB/2 BM /2` D2r2BHB;2M h2bibi`mFim` rB2/2`}M/2M H bbiX AK 1`;2#MBb
r2Bbi H2/B;HB+? 2BM2b /2` 7ɃM7 S`QD2Fi2 2BM2 h2bip2`i2BHmM;  ?MHB+? /2` h2biTv`�KB/2 �m7- r�b
#2B /2M Ƀ#`B;2M S`QD2Fi2M �m7 2BM2 Ƀ#2`rB2;2M/ `BbBFQ#�bB2`i2 h2bimM; Q?M2 pQ`?2`B;2 SH�@
MmM; 2BM2` #2biBKKi2M o2`i2BHmM; xm`Ƀ+F;27Ƀ?`i rB`/X .B2 aim/B2MH2Bi2` xB2?2M �mĽ2`/2K
/2M a+?Hmbb- /�bb /B2 h2biTv`�KB/2 MB+?i /2` ;2;2Mr `iB;2M S`�tBb /2` AM/mbi`B2 2MibT` @
+?2X .�#2B K2`F2M bB2 �M- /�bb 2b- 2Mi;2;2M /2` ?Q?2M �Mx�?H �M "HQ;b mM/ �`iBF2H Ƀ#2`
/B2 h2biTv`�KB/2- F2BM2 rBbb2Mb+?�7iHB+?2 aim/B2 ;B#i- /B2 /B2b2 mMi2`biɃixi Q/2` F`BiBbB2`iX

jX3 o�`B�iBQM2M mM/ �M/2`2 JQ/2HH2
qB2 /B2b2` �#b+?MBii #Bb?2` ;2x2B;i ?�i- Bbi /�b EQMx2Ti /2` h2biTv`�KB/2 xmKBM/2bi i?2Q@
`2iBb+? b+?HɃbbB;X wm/2K ;B#i 2b i2BHr2Bb2 T`QKBM2Mi2 6Ƀ`bT`2+?2` rB2 J�`iBM 6QrH2`X .2M@

ky



MQ+? Bbi /B2 h2biTv`�KB/2 MB+?i /�b 2BMxB;2 EQMx2Ti Q/2` /B2 2BM2xB;2 ai`�i2;B2- mK 2BM2
aQ7ir�`2 xm i2bi2MX ɂ#2` /B2 C�?`2 ?�#2M �m+? �M/2`2 aQ7ir�`22MirB+FH2` B?`2 2B;2M2M ɂ#2`@
H2;mM;2M p2`#`2Bi2i mM/ bB+? /�#2B i2BHr2Bb2 �m+? �m7 /B2 h2biTv`�KB/2 #2xQ;2MX "2;`Bz2
rB2 /B2 h2bi2Bbr�z2H Ui2biBM; B+2 +`2�K +QM2V- /2` h2biTQF�H Ui2biBM; i`QT?vV Q/2` /B2 h2bi@
?QMB;r�#2 Ui2biBM; ?QM2v+QK#V bBM/ /�?2` F2BM2 6`2K/rƺ`i2` K2?`X AK 6QH;2M/2M r2`/2M
/B2b2 pQ`;2bi2HHi mM/ 2`H mi2`i- r2H+?2 E`BiBFTmMFi2 �M /2` h2biTv`�KB/2 /B2 1MirB+FH2` xm
B?`2K 2B;2M2M �Mb�ix KQiBpB2`i ?�#2MX 1b Bbi /�#2B MB+?i /�b wB2H- �K 1M/2 /B2 2BM2 QTiBK�@
H2 ai`�i2;B2 ?2`�mbxm�`#2Bi2M- bQM/2`M H2/B;HB+? 2BM2M ɂ#2`#HB+F Ƀ#2` �Hi2`M�iBp2 ai`�i2;B2M
xm ;2#2M mM/ /B2 h2biTv`�KB/2 BM /2`2M EQMi2ti 2BMxmQ`/M2MX "2pQ` �M/2`2 h2bibi`�i2;B2M
pQ`;2bi2HHi r2`/2M- bQHH2M D2/Q+? /B`2Fi2 o�`B�iBQM2M /2` h2biTv`�KB/2 mM/ B?`2 lMi2`@
b+?B2/2 2`H mi2`i r2`/2M- mK xm x2B;2M- /�bb /B2 h2biTv`�KB/2 �m+? �Hb �mb;�M;bKQ/2HH
�m7;27�bbi r2`/2M F�MM- mK /�`�m7 �m7#�m2M/ M2m2 ai`�i2;B2M xm 2MirB+F2HMX

jX3XR �M/2`2 .�`bi2HHmM;2M /2` h2biTv`�KB/2

.B2 h2biTv`�KB/2 pQM L2i~Bt

�##BH/mM; jXk x2B;i 2BM2 /2i�BHHB2`i2 /B`2Fi2 �#r�M/HmM; /2` h2biTv`�KB/2 pQK ai`2�@
KBM;�M#B2i2` L2i~Bt- /B2 kyRj pQM L2i~Bt BM 2BM2K "HQ; pQ`;2bi2HHi rm`/2 (L2iRj)X 1b 7 HHi
xmM +?bi �m7- /�bb /B2 Sv`�KB/2 b2+?b bi�ii /2` Ƀ#HB+?2M /`2B 1#2M2M ?�iX .B2b2 bBM/ 2#2M@
7�HHb �m7bi2B;2M/ M�+? /2M 2`r�`i2i2M EQbi2M �M;2Q`/M2iX AMbQ72`M #2}M/2M bB+? rB2 #2B
*Q?Mb h2biTv`�KB/2 /B2 lMBi h2bib UmMi2`bi2 #2B/2 1#2M2MV mMi2M BM /2` Sv`�KB/2X .B2
AMi2;`�iBQMbi2bib bBM/ BM /2` JBii2 mM/ /B2 lA h2bib- r2H+?2 xm /2M lb2` �++2Ti�M+2 h2bib
;2?ƺ`2M- #2}M/2M bB+? r2Bi2` Q#2MX

�##BH/mM; jXk, .B2 h2biTv`�KB/2 pQM L2i~Bt (L2iRj)

.B2 mMi2`bi2 a+?B+?i Bbi BK S`BMxBT /B2 1#2M2- BM /2` /2` 2BMx2HM2 1MirB+FH2` b2BM2 �M@
/2`mM;2M /B`2Fi HQF�H i2bi2i- r�b ?�mTib +?HB+? BM 6Q`K pQM lMBi h2bib ;2b+?2?2M bQHHX
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.B2 #2B/2M /�`Ƀ#2` HB2;2M/2M- KBi ǴǴ#2iBi2Hi2M 1#2M2M- bBM/ xr2B r2Bi2`2 h2biT?�b2M- /B2
BK _�?K2M 2BM2` *A@SBT2HBM2 /m`+?H�m72M r2`/2MX 1b ?�M/2Hi bB+? /2KM�+? 2#2M7�HHb mK
�miQK�iBbB2`i2 h2bibX AK 2`bi2M a+?`Bii rB`/ BK _�?K2M /2` wmb�KK2M7Ƀ?`mM; pQM M2m@
2K mM/ �Hi2K *Q/2 ;2i2bi2i- Q# �#? M;B;F2Bi2M p2`H2ixi r2`/2M mM/ /B2 M2m2M mM/ �Hi2M
lMBi h2bib r2`/2M �mb;27Ƀ?`iX AK xr2Bi2M a+?`Bii r2`/2M /vM�KBb+? xm` G�m7x2Bi 2BM2b
�SA@a2`p2`b /B2 �M/2`mM;2M �M /2` ;2T`Ƀ7i- rQ#2B /B2 S`Ƀ7mM; �m7 /2` 1BM?�HimM; pQM bQ@
;2M�MMi2M o2`i` ;2M /2` �SA mM/ aB;M�im`T`Ƀ7mM;2M #�bB2`iX "2BK a+?2Bi2`M 2BM2` /B2b2`
h2biT?�b2M rB`/ /B2 SBT2HBM2 #HQ+FB2`i #xrX /2` .2THQvK2Mi@oQ`;�M; rB`/ �#;2#`Q+?2MX
q2MM /2` "mBH/ #Bb ?B2`?BM �HH2 h2biT?�b2M Ƀ#2`bi�M/2M ?�i- 2``2B+?i /B2 SBT2HBM2 /B2 AMi2@
;`�iBQMbi2bib- #2B /2` �m7 2BM2K *A@a2`p2` /B2 �Fim2HH2 avbi2Kp2`bBQM KBi /2M �M/2`mM;2M
7mMFiBQM�H �m7 /2M .�i2Mp2`F2?` ;2i2bi2i rB`/X AM /B2b2` S?�b2 rB`/ 2#2M7�HHb /B2 �SA ;2@
i2bi2i- r2b?�H# 2b bB+? mK 2BM2 S?�b2 /2` a+?MBiibi2HH2Mi2bib ?�M/2Hi- /B2 T2` .2}MBiBQM xm
/2M AMi2;`�iBQMbi2bib ;2?ƺ`iX .B2 lb2` �++2Ti�M+2 h2bib- xm /2M2M lA h2bib mM/ 1M/@k@1M/
h2bib ;2?ƺ`2M- r2`/2M BK �Mb+?HB2Ľ2M/2M a+?`Bii pQM 2BM2K h2�K �mb lA@1MirB+FH2`M mM/
lA h2bi2`M BKTH2K2MiB2`i mM/ �mb;27Ƀ?`iX .B2 aTBix2 /2` h2biTv`�KB/2 pQM L2i~Bt #BH@
/2i /B2 *�M�`v �M�HvbBbX "2B /B2b2` rB`/ /2` M2m2 *Q/2 U*�M�`v *Q/2V �miQK�iBbB2`i KBi
/2K �Hi2M *Q/2 ?BMbB+?iHB+? /2` 1`;2#MBbb2 p2`b+?B2/2M2` J2i`BF2M p2`;HB+?2MX Lm` #2BK
1``2B+?2M 2BM2b #2biBKKi2M JBM/2bir2`ib- /2` /B2 Zm�HBi i /2b *�M�`v *Q/2b M�+?r2Bbi-
r2`/2M /B2 �M/2`mM;2M ;HQ#�H /2THQviX .B2 *�M�`v �M�HvbBb Bbi- rB2 /2` L�K2 b+?QM b�;i-
2BM2 /vM�KBb+?2 �M�Hvb2 /2b M2m2M *Q/2b mM/ F2BM2 2B;2M2 h2bi�`iX

.B2 1`H mi2`mM;2M xm` L2i~Bt o�`B�Mi2 /2` h2biTv`�KB/2 x2B;2M- /�bb bB+? /2` �m7#�m
bi�`F �M /2` _2B?2M7QH;2 /2` h2bimM; BM 2BM2K �;BH2M S`QD2Fi- #2B /2K *QMiBMmQmb .2@
HBp2`v �M;2bi`2#i rB`/- Q`B2MiB2`iX AK _�?K2M pQM *QMiBMmQmb .2HBp2`v rB`/ bQrQ?H /B2
h2bi�miQK�iBbB2`mM; �Hb *QMiBMmQmb AMi2;`�iBQM p2`r2M/2iX "2B/2b bBM/ T`Q#�i2 JBii2H- mK
/B2 7Q`iH�m72M/2 �mbHB272`mM; pQM avbi2K M/2`mM;2M xm mMi2`biɃix2MX C2/2` 1MirB+FH2` #2@
bBixi KBi B?M2M /B2 Jƺ;HB+?F2Bi- b2BM2 �M/2`mM;2M mK7 M;HB+? Q?M2 ;`QĽ2M �m7r�M/ xm
i2bi2M mM/ 2BM2M 62?H2`7�HH BK .2THQvK2MiT`Qx2bb Ƀ#2` /B2 SBT2HBM2 T` xBb2 M�+?xmpQHHxB2@
?2MX q ?`2M/ /B2b2 o�`B�Mi2 /2` h2biTv`�KB/2 xr�` /B2 Sv`�KB/2M7Q`K Ƀ#2`MBKKi- #H2B#i
Qz2M- Q# /2b?�H# �m+? xrBM;2M/ /B2 h2bip2`i2BHmM; pQM *Q?Mb h2biTv`�KB/2 �M;2bi`2#i
rB`/X .B2b F�MM /m`+? /B2 Sv`�KB/2M7Q`K Mm` p2`Kmi2i r2`/2MX AM /2K "HQ;2BMi`�; pQM
L2i~Bt h2+?MQHQ;v "HQ; rB`/ D2/Q+? ?B2`xm F2BM2 ai2HHmM; ;2MQKK2MX

AMb;2b�Ki Bbi /B2b2 o�`B�Mi2 /2` h2biTv`�KB/2 2BM2 bBMMpQHH2 T`�FiBb+?2 1`r2Bi2`mM; /2b
P`B;BM�Hb- #2B /2` 2`FH `i rB`/- BM r2H+?2` S?�b2 r2H+?2 h2bimM; pQ`;2MQKK2M r2`/2M bQHH-
rQ/m`+? /B2 h2bi�miQK�iBbB2`mM; �Hb >�mTi�bT2Fi mK /2M T`�FiBb+?2M "2xm; xm *QMiBMmQmb
.2HBp2`v 2`; Mxi rB`/X

.B2 h2biTv`�KB/2 KBi K�Mm2HH2M h2bib

oB2H2 AMi2`M2i�`iBF2H U(PMQkR)- ("Qbkk)- (*`BR3)V #BH/2M /B2 h2biTv`�KB/2 KBi /2` 1`; MxmM;
pQM K�Mm2HH2M h2bib �#- rB2 BM �##BH/mM; jXjX .�#2B ?�M/2Hi 2b bB+? BM /2M K2Bbi2M 6 HH2M
mK F2BM2 /B`2Fi2 E`BiBF �M /2` h2biTv`�KB/2X .B2b2 bi2HHi BK 2B;2MiHB+?2M aBMM2 H2/B;HB+?

kk



�##BH/mM; jXj, .B2 h2biTv`�KB/2 KBi K�Mm2HH2M h2bib (PMQkR)

2BM2 o2`i2BHmM; /2` h2bi�`i2M 7Ƀ` /B2 �miQK�iBbB2`i2M h2bib /�`X aB2 b+?HB2Ľi D2/Q+? MB+?i
/B2 Jƺ;HB+?F2Bi K�Mm2HH2` h2bib �mbX AMbQ72`M bBM/ /B2 .�`bi2HHmM;2M KBi FH2BM2` K�Mm2HH2`
Ǵh2birQHF2Ǵ Ƀ#2` /2` h2biTv`�KB/2 2?2` �Hb 2BM2 1`BMM2`mM; �Mxmb2?2M- /�bb �m+? #2B
o2`r2M/mM; /2` h2biTv`�KB/2 K�Mm2HH2 h2bib /m`+?;27Ƀ?`i r2`/2M FƺMM2M mM/ /B2b2 2BM2
.�b2BMb#2`2+?iB;mM; ?�#2MX .B2 oQ`i2BH2 K�Mm2HH2` h2bib r2`/2M MQ+? BM /2` 1`H mi2`mM;
/2` h2bi2Bbr�z2H BM lMi2`�#b+?MBii jX3Xj ?2`�mb;2bi2HHiX

jX3Xk .B2 mK;2/`2?i2 h2biTv`�KB/2
�Hb M +?bi2b rB`/ /B2 mK;2/`2?i2 h2biTv`�KB/2 pQ`;2bi2HHi- /� bB2 BK S`BMxBT 2BM2 oQ`bim72
/2` h2bi2Bbr�z2H /�`bi2HHiX qB2 BM �##BH/mM; jX9 xm b2?2M Bbi- rm`/2M #2B /2` mK;2/`2?i2M
h2biTv`�KB/2 i�ib +?HB+? H2/B;HB+? /B2 o2`? HiMBbb2 mK;2/`2?i- bQ/�bb /B2 lMBi h2bib /B2
FH2BMbi2 J2M;2 mM/ �Fx2Ti�Mxi2bib /B2 ;`ƺĽi2 J2M;2 �mbK�+?2MX .B2 AMi2;`�iBQMbi2bib
#2}M/2M bB+? M�+? rB2 pQ` BM /2` JBii2X �m+? r2MM BM /2` �##BH/mM; mM/ BK 6QH;2M/2M
pQM �Fx2Ti�Mxi2bib /B2 _2/2 Bbi- bBM/ /B2b2 �Hb 1M/@iQ@1M/ #xrX lA h2bib xm p2`bi2?2MX
.B2b HB2;i /�`�M- /�bb /B2 �miQ`2M /2M "2;`Bz �Fx2Ti�Mxi2bi �M/2`b �mbH2;2M mM/ B?M �Hb
ɂ#2`#2;`Bz 7Ƀ` 1M/@iQ@1M/ mM/ lA h2bib /2}MB2`2MX

�##BH/mM; jX9, .B2 mK;2/`2?i2 h2biTv`�KB/2 (:`kR)

6�#B�M :`Qi2 mM/ JB+?�2H :22`b #2;`ɃM/2M /B2 �m7i2BHmM; KBi 2BM2` �M/2`2M "2r2`imM;

kj



/2` lMBi h2bib mM/ /2` �Fx2Ti�Mxi2bib (:`kR)X 6Ƀ` /B2 "2r2`imM; xB2?2M bB2 bi�ii w2Bi mM/
:2H/ /B2 S�`�K2i2` :2b+?rBM/B;F2Bi- BM?�HiHB+?2 �mbb�;2F`�7i mM/ 7�+?HB+?2` q2`i ?2`�MX

1b HB2;i M�?2- BM "2xm; �m7 /B2 :2b+?rBM/B;F2Bi ;2M�mbQ rB2 #2B /2` h2biTv`�KB/2 xm
�`;mK2MiB2`2M mM/ /2M lA h2bib H�M;b�K2`2 G�m7x2Bi2M mM/ H M;2`2 1MirB+FHmM;bx2Bi2M
xm �ii2biB2`2MX �HH2`/BM;b p2`r2Bb2M :`Qi2 mM/ :22`b �m7 #2bb2`2 U1MirB+FHmM;b@VhQQHb mM/
K2?` _2+?2MH2BbimM;- rQ/m`+? lMBi h2bib xr�` i2M/2MxB2HH BKK2` MQ+? b+?M2HH2` ;2b+?`B2#2M
mM/ �mb;27Ƀ?`i r2`/2M FƺMM2M- �#2` �m+? lA h2bib KBiiH2`r2BH2 :2b+?rBM/B;F2Bi2M 2``2B@
+?2M- /B2 /B2b2 �Hb S�`�K2i2` 7Ƀ` /B2 "2r2`imM; /2miHB+? �M :2rB+?i p2`HB2`2M H�bb2MX .2`
:2/�MF2 Bbi /�#2B /m`+?�mb bBMMpQHH- /� b2Bi /2` 2`bi2M o2`ƺz2MiHB+?mM; /2` h2biTv`�KB/2
BM kyyN 2BM2 oB2Hx�?H �M h2biiQQHb- rB2 a2H2MBmK- *vT`2bb Q/2` �TTBmK- r2Bi2`2MirB+F2Hi
Q/2` M2m 2MirB+F2Hi rm`/2M mM/ /B2 _2+?2MH2BbimM; /2miHB+? ;2biB2;2M Bbi (__Jkj)X

.B2 BM?�HiHB+?2 �mbb�;2F`�7i #2x2B+?M2i /B2 J2M;2 /2b ;2i2bi2i2M *Q/2b 2BM2b h2bi7�HHbX
.�?2` F�MM ;2M2`2HH �M;2MQKK2M r2`/2M- /�bb /B2 BM?�HiHB+?2 �mbb�;2F`�7i pQM avbi2Ki2bib
;`ƺĽ2` Bbi �Hb pQM lMBi h2bib- r�b �M /2` D2r2BHb #2B 2BM2K h2bi7�HH /m`+?H�m72M2M *Q/2@
J2M;2 HB2;iX 1b #2biɃM/2 �HH2`/BM;b r2Bi2`?BM /�b S`Q#H2K KBi /2K `2/mM/�Mi ;2i2bi2i2M
*Q/2- r2MM K�M �m+? FH2BM2 *Q/2@h2BH2 BK "�+F2M/ mK7�bb2M/ Ƀ#2` /B2 "2Mmix2`Q#2`~ +?2
i2bi2i UbX �#b+?MBii jXRVX AMbQ72`M F�MM /B2 1{xB2Mx- KBi /2` /B2 mK;2F2?`i2 h2biTv`�KB/2
�`#2Bi2i- �M;2xr2B72Hi r2`/2MX

.2` 7�+?HB+?2 q2`i 2BM2b h2bi7�HHb Bbi ?ƺ?2`- r2MM 2` mK7 M;HB+?2` T`Ƀ7i- Q# 2BM2 7�+?HB+?2
6mMFiBQM ;2;2#2M BbiX .�b Bbi /�MM /2` 6�HH- r2MM MB+?i Mm` 2BM FH2BM2` h2BH 2BM2` ;�Mx2M
6mMFiBQM ;2i2bi2i rB`/- bQM/2`M �mb S2`bT2FiBp2 /2b Lmix2`b- Q# 2BM avbi2K bB+? bQ p2`? Hi-
rB2 2b xm 2`r�`i2M BbiX .� avbi2Ki2bib- BM 6Q`K pQM lA h2bib Q/2` 1M/@k@1M/ h2bib 2BM avb@
i2K pQHHbi M/B; �mb �Mr2M/2`T2`bT2FiBp2 i2bi2M- Bbi B?` 7�+?HB+?2` q2`i ?ƺ?2`X �HH2`/BM;b
bBMFi /2` xmb ixHB+?2 7�+?HB+?2 q2`i D2/2b r2Bi2`2M h2bib- /2` /B2 ;H2B+?2 6mMFiBQM i2bi2i-
/� pB2H2 �#H m72 BK "�+F2M/ #2`2Bib pQM pQ`?2`B;2M avbi2Ki2bib /2` ;H2B+?2M 6mMFiBQM ;2@
T`Ƀ7i r2`/2MX 1BM lMBi h2bi ?BM;2;2M T`Ƀ7i U#2B ;mi2` SH�MmM;V BKK2` 2BM2M �M/2`2M 6�HHX
.2` 7�+?HB+?2 q2`i 2BM2b lMBi h2bib Bbi p2`;HB+?2M KBi 2BM2K avbi2Ki2bi xr�` ;2`BM;2`X "2B
xmM2?K2M/2` h2bi�Mx�?H #H2B#i /2` 7�+?HB+?2 J2?`r2`i pQM lMBi h2bib D2/Q+? FQMbi�Mi2`-
r ?`2M/ /2` pQM avbi2Ki2bib �m7 /B2 2BMx2HM2 6mMFiBQM #2xQ;2M p2`KmiHB+? �#MBKKiX �M
/B2b2` ai2HH2 F�MM Mm` pQM p2`KmiHB+? ;2bT`Q+?2M r2`/2M- /� 2BM2 lMi2`bm+?mM; /m`+? /B2
�Mr2M/mM; 2BM2` J2i`BF 2`bi BK bT i2`2M h2BH /B2b2` �`#2Bi /m`+?;27Ƀ?`i rB`/X .2b?�H#
F�MM MB+?i- rB2 pQM :`Qi2 mM/ :22`b #2?�mTi2i- T�mb+?�H /�pQM �mb;2;�M;2M r2`/2M- /�bb
avbi2Ki2bib 2BM2M ?ƺ?2`2M 7�+?HB+?2M q2`i ?�#2MX

jX3Xj .B2 h2bi2Bbr�z2H

.B2 h2bi2Bbr�z2H UbX �##BH/mM; jX8V rB`/ �m+? �Hb ǲ�MiB@S�ii2`Mǳ #2x2B+?M2i- /� bB2 2BM2M
:2;2M2Mirm`7 xm` h2biTv`�KB/2 /�`bi2HHiX aB2 Bbi /�#2B /2` mK;2F2?`i2M h2biTv`�KB/2 b2?`
 ?MHB+?- /� /B2b2 [m�bB /2M lMi2`#�m /2` h2bi2Bbr�z2H #BH/2iX AMbQ72`M F�MM 7Ƀ` /B2 "2m`@
i2BHmM; /2` �miQK�iBbB2`i2M h2bib �m7 lMi2`�#b+?MBii jX3Xk p2`rB2b2M r2`/2MX .B2 J2?`?2Bi
/2` h2bib #BH/2M D2/Q+? xmb ixHB+?2 K�Mm2HH2 h2bib mM/ ;2M2`2HH Bbi /B2 �Mx�?H /2` �miQ@
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K�iBbB2`i2M h2bib ;2`BM;2`X aǠ`2M S2/2`b2M 2`FH `i BM b2BM2K �`iBF2H mX�X /B2 h2bi2Bbr�z2H
mM/ x2B;i BM /2K wm;2 B?`2 a+?r +?2M �m7 (S2/kR)X aQ bT�`2 /�b 1MirB+FH2`i2�K /m`+? /B2
;2`BM;2`2 �Mx�?H �M �miQK�iBbB2`i2M h2bib xr�` _2bbQm`+2M 2BM- r�b D2/Q+? xmH�bi2M /2`
62?H2`}M/mM; ;2?2X oQ` �HH2K /m`+? /B2 ;2`BM;2 �Mx�?H �M lMBi h2bib bBMF2 /B2 h2bi�#/2@
+FmM;- r�b xm` 6QH;2 ? ii2- /�bb 62?H2`- /B2 pQM K�Mm2HH2M h2bib MB+?i 2Mi/2+Fi r2`/2M-
Q7i 2`bi bT i Q/2` ;�` MB+?i 2`F�MMi rɃ`/2MX :2`�/2 BM /2` �;BH2M 1MirB+FHmM; Bbi 2b D2/Q+?
rB+?iB;- /�bb /B2 aQ7ir�`2 ;`ɃM/HB+? �m7 62?H2` ;2i2bi2i rB`/- /� BM Fm`x2M mM/ `2;2HK ĽB;2M
�#bi M/2M 7mMFiBQMB2`2M/2 o2`bBQM2M /2b avbi2Kb �mb;2HB272`i r2`/2MX

�##BH/mM; jX8, .B2 h2bi2Bbr�z2H (:�iR8)

AK wmb�KK2M?�M; KBi /2` h2bi2Bbr�z2H KɃbb2M K�Mm2HH2 h2bib ;2M�m2` #2H2m+?i2i r2`@
/2MX "2B /2M K�Mm2HH2M h2bib /2` h2bi2Bbr�z2H ?�M/2Hi 2b bB+? BM /2M K2Bbi2M .�`bi2HHmM;2M
mK `2BM2 :lA h2bib U:`�T?B+�H@lb2`@AMi2`7�+2@h2bibV- /B2 �m+? mMi2` /2K �HH;2K2BM2`2M
"2;`Bz /2` lA h2bib ;27�bbi r2`/2M FƺMM2MX "2B K�Mm2HH2M :lA h2bib r2`/2M p2`b+?B2/2M2
h2bi7 HH2 pQK h2bi2` T2` >�M/ /m`+?;27Ƀ?`i- rQ/m`+? bB2 2BM2M /2miHB+?2M :2;2Mb�ix xm
�miQK�iBbB2`i2M h2bib /�`bi2HH2MX AK _�?K2M /B2b2` �`#2Bi i�m+?2M K�Mm2HH2 :lA h2bib
Mm` #2B /2` h2bi2Bbr�z2H �m7- r2b?�H# bB+? /B2 6`�;2 bi2HHi- r2H+?2 oQ`i2BH2 bB2 ;2;2MɃ#2`
�miQK�iBbB2`i2M h2bib ?�#2MX .� r `2 xmK 2BM2M /�b h2bi2M /2` "2Mmix#�`F2Bi- r2H+?2 xX"X
ɂ#2`bB+?iHB+?F2Bi- >�M/HB+?F2Bi- 1BM7�+??2Bi Q/2` /B2 "2Mmix2`7Ƀ?`mM; i2bi2i (L�xRN)X �m@
iQK�iBbB2`i2 h2bib FƺMM2M xr�` T`Ƀ72M- r2H+?2 :lA@1H2K2Mi2 /2K Lmix2` xm` o2`7Ƀ;mM;
bi2?2MX .B2 T2`bƺMHB+?2M :2/�MF2M mM/ /�b 1KT}M/2M #2B /2` LmixmM; FƺMM2M D2/Q+? Mm`
/m`+? 2BM2M J2Mb+?2M Ƀ#2`T`Ƀ7i r2`/2MX wmK �M/2`2M ;B#i 2b /B2 Jƺ;HB+?F2Bi pQM bQ;2@
M�MMi2M ǲ�/@?Q+@h2bibǳ- #2B /2M2M /2` h2bi2` Q?M2 pQ`?2`B;2M SH�M mM/ /m`+? bTQMi�M2b
mM/ F`2�iBp2b oQ`;2?2M p2`bm+?i- /�b avbi2K xmK �#bim`x xm #`BM;2M- mK bQ b+?r2`rB2@
;2M/2`2 62?H2` xm }M/2MX

.B2 ;2M�MMi2M SmMFi2 x2B;2M- /�bb K�Mm2HH2 :lA h2bib 2BM2 bBMMpQHH2 1`; MxmM; /�`@
bi2HH2M FƺMM2MX P# mM/ BM r2H+?2K lK7�M; bB2 2BM;2b2ixi r2`/2M- ? M;i D2/Q+? ;�Mx pQM
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/2` �`i /2b avbi2Kb �#- /� #2BbTB2Hbr2Bb2 avbi2K2 KBi #2bQM/2`2K 6QFmb �m7 /2` :lA K2?`
K�Mm2HH2 :lA h2bib 2`7Q`/2`M FƺMM2M �Hb �M/2`2X

jX3X9 .2` h2biTQF�H

�##BH/mM; jXe, .2` h2biTQF�H (.Q/kR)

L2#2M h2biTv`�KB/2- h2bi2Bbr�z2H mM/ mK;2/`2?i2` h2biTv`�KB/2 bi2HHi /2` h2biTQF�H
U�##BH/mM; jXeV 2BM2 /`Bii2 Jƺ;HB+?F2Bi /�`- lMBi h2bib- AMi2;`�iBQMbi2bib mM/ lA h2bib
U#xrX 1M/@k@1M/ h2bibV xm ;2rB+?i2MX AM /B2b2K EQMx2Ti HB2;i /�b >�mTi�m;2MK2`F �m7
/2M AMi2;`�iBQMbi2bib mM/ 2b ;B#i 2BM2 xmb ixHB+?2 "�bBb �mb bi�iBb+?2M h2bibX _2+?2`+?2M
Ƀ#2` /2M h2biTQF�H 7Ƀ?`2M MB+?i �M E2Mi *X .Q//b pQ`#2B- /2bb2M A/22M xmK h2biTQF�H
2` BM b2BM2K "HQ; p2`ƺz2MiHB+?i (.Q/kR)X wm /B2b2M A/22M ;2?ƺ`i- /�bb .Q//b BK _�?K2M
b2BM2` 2B;2M2M S`QD2Fi2 2BM2 2B;2M2 .2}MBiBQM /2` h2bi�`i2M xm;`mM/2 H2;iX .�#2B p2`r2Bbi
2` �m7 ǲxr2B .mix2M/ p2`b+?B2/2M2ǳ Kƺ;HB+?2 .2}MBiBQM2M 7Ƀ` /B2 p2`r2M/2i2M h2bi�`i2M-
r2b?�H# 2b aBMM 2`; #2- xmM +?bi 2B;2M2 :`2Mx2M xm b2ix2MX AM /B2b2K wmb�KK2M?�M; b2B
�m+? /�`�m7 ?BM;2rB2b2M- /�bb /B2 .2}MBiBQM2M BM lMi2`�#b+?MBii kXkX9 #2`2Bib 2BM2 ;mi2-
D2/Q+? �HH;2K2BM2 oQ`bi2HHmM; ;B#iX �HH2`/BM;b FƺMM2M T` xBb2`2 i2+?MBb+?2 .2}MBiBQM2M BM
mMi2`b+?B2/HB+?2 _B+?imM;2M ;2?2MX

lMBi h2bib bBM/ M�+? .Q//b 2#2M7�HHb �m7 2BM2 2BMx2HM2 6mMFiBQM- EH�bb2 Q/2` P#D2Fi
#2b+?` MFi- rQ#2B 2` /2M wmb�ix ;B#i- /�bb bB2 F2BM2 �#? M;B;F2Bi2M U.2T2M/2M+B2bV p2`@
r2M/2M /Ƀ`72M- KBi �mbM�?K2 pQM JQ+FbX AMi2;`�iBQMbi2bi 7�bbi 2` rB2/2`mK �HH;2K2BM2`
�Hb h2bib- #2B /2M2M K2?`2`2 1BM?2Bi2M KBi2BM�M/2` BMi2`�;B2`2MX .� 2` 1M/@k@1M/ h2bib �Hb
P`i #2i`�+?i2i- �M /2K p�HB/B2`i rB`/- Q# /B2 .BM;2 Kƺ;HB+?bi Q?M2 JQ+FBM; 7mMFiBQMB2`2M-
FƺMM2M /B2 K2Bbi2M 1M/@k@1M/ h2bib �m+? b2BM2K o2`bi M/MBb pQM AMi2;`�iBQMbi2bib mMi2`@
;2Q`/M2i r2`/2MX .�/m`+? #2;`ɃM/2i bB+? �m+? /B2 ;2`BM;2 J2M;2 �M 1M/@k@1M/ h2bibX �m7
/B2 A/22- 2BM2 #`2Bi2 J�bb2 �M AMi2;`�iBQMbi2bib xm b+?`2B#2M- F�K .Q//b /m`+? 2BM2M hr22i
pQM :mBHH2`KQ _�m+? Uǲq`Bi2 i2bibX LQi iQQ K�MvX JQbiHv BMi2;`�iBQMXǳ :mBHH2`KQ _�m+?-
RyXRkXkyReVX .2M 1BMr�M/- MB+?i xm pB2H2 h2bib xm b+?`2B#2M- #2xB2?i .Q//b H2/B;HB+? �m7 /B2
AM2{xB2Mx- /B2 2` BM /2` wB2Hb2ixmM; 2BM2` RyyWB;2M h2bi�#/2+FmM; bB2?iX .B2b2 h?2b2 biɃixi

ke



2` /m`+? /B2 "2?�mTimM;- /�bb K�M+?2 *Q/2i2BH2 F2BM2` h2bimM; �HH2BM /2` �#/2+FmM; r2@
;2M #2MƺiB;2MX .�b 2`b+?2BMi bBMMpQHH- r2MM K�M #2/2MFi- /�bb pB2H2 6mMFiBQM2M rB2 :2ii2`-
a2ii2` M�?2xm F2BM2 GQ;BF BKTH2K2MiB2`2MX .�/m`+? rɃ`/2 /2` /m`+? 2MibT`2+?2M/2 h2bib
2Mibi2?2M/2 w2Bi�m7r�M/ /B2 h2bi�#/2+FmM; MB+?i `2+?i72`iB;2MX .B2 J2?`?2Bi �M AMi2;`�@
iBQMbi2bib Bbi xmK 2BM2M /m`+? /B2 ;2;2#2M2M .2}MBiBQM2M pQM lMBi@ mM/ AMi2;`�iBQMbi2bib
mM/ xmK �M/2`2M /m`+? /B2 bBMF2M/2 LQir2M/B;F2Bi pQM lMBi h2bib /m`+? 2BM2 oB2Hx�?H
�M AMi2;`�iBQMbi2bib #2/BM;iX .�b Qz2M2`2 o2`bi M/MBb pQM lMBi h2bib- rB2 BM /2` h2biTv@
`�KB/2- 2`H�m#i 2b- lMBi h2bib �m+? KBi �#? M;B;F2Bi2M mM/ Q?M2 JQ+FBM; xm b+?`2B#2MX
.B2 :`2Mx2M xm AMi2;`�iBQMbi2bib bBM/ �M /B2b2` ai2HH2 MB+?i FH�` 72bi;2H2;iX .m`+? .Q//b
wmQ`/MmM; �HH2` h2bib KBi �#? M;B;F2Bi2M Q?M2 JQ+FBM; xm /2M AMi2;`�iBQMbi2bi- rɃ`/2M
2BMB;2 lMBi h2bib- /B2 #2B /2` h2biTv`�KB/2 MQ+? �Hb lMBi h2bib ;2Hi2M- BK h2biTQF�H �Hb
AMi2;`�iBQMbi2bi 2BM;2bim7i r2`/2MX .Q//b bB2?i lMBi h2bib MB+?i �Hb T`Q#H2K�iBb+? �MX AK
:2;2Mi2BH- 2` bB2?i bB2 �Hb T`Q#�i2b JBii2H- mK xm p2`B}xB2`2M- /�bb D2/2 EQKTQM2Mi2 BbQHB2`i
7mMFiBQMB2`iX �HH2`/BM;b b2B /�b lMBi h2biBM; �HH2BM MB+?i ;mi ;2Mm;- r2MM K�M MB+?i �m+?
MQ+? i2bi2i- Q# /B2 2BMx2HM2M EQKTQM2Mi2M KBi2BM�M/2` 7mMFiBQMB2`2MX q2MM /�MM rB2/2`@
mK /B2 AMi2;`�iBQMbi2bib x2B;2M- /�bb /B2 EQKTQM2Mi2M ;2K2BMb�K `B+?iB; 7mMFiBQMB2`2M-
bQ`;i /�b H�mi .Q//b /�7Ƀ`- /�bb 2b ;�` MB+?i K2?` MQir2M/B; Bbi- �HH2 EQKTQM2Mi2M BbQHB2`i
xm i2bi2MX

.B2 "�bBb �M bi�iBb+?2M h2bib ?�i .Q//b H2/B;HB+? BM /2` �##BH/mM; ?BMxm;27Ƀ;i- /� 2`
/B2b2 #2B /2` o2`r2M/mM; pQM C�p�a+`BTi �Hb MB+?i bQ b2H#bip2`bi M/HB+? r�?`;2MQKK2M
?�i- rB2 #2B /2M S`Q;`�KKB2`bT`�+?2M- /B2 p2`#`2Bi2i2` r�`2M- �Hb /B2 h2biTv`�KB/2 2BM@
;27Ƀ?`i rm`/2 U*- *YY- C�p�- S>S (E`2y3)VX 1b F�MM /�pQM �mb;2;�M;2M r2`/2M- /�bb
bi�iBb+?2 h2bib �m+? #2B S`QD2Fi2M �Mr2M/mM; }M/2M- /B2 /B2 h2biTv`�KB/2 Q/2` �M/2`2
ai`�i2;B2M p2`r2M/2M- /� _2pB2rb #2`2Bib pQ` /2` 1BM7Ƀ?`mM; /B2b2` ai`�i2;B2M r2Bi~ +?B;
/m`+?;27Ƀ?`i rm`/2M- �m+? r2MM bi�iBb+?2 h2bib BM �M/2`2M �##BH/mM;2M F2BM2 1`r ?MmM;
}M/2MX

jX3X8 .B2 h2bi?QMB;r�#2

1BM o2`i`2i2` /2` h2bi?QMB;r�#2 Bbi /B2 aTQiB7v _2b2�`+? � .2bB;M �#i2BHmM; UaTQiB7v
_�.VX �M/`û a+?�z2`- 2BM aQ7ir�`22MirB+FH2` pQM aTQiB7v- 2`H mi2`i BM b2BM2K �`iBF2H
ǲh2biBM; Q7 JB+`Qb2`pB+2bǳ /B2 oQ`i2BH2 /2` h2bi?QMB;r�#2 (a+?R3)X

lK /B2 AMi2MiBQM /2` h2bi?QMB;r�#2 xm p2`bi2?2M- KɃbb2M xmM +?bi /B2 "2;`Bz2 JB+`Q@
b2`pB+2 mM/ AMi2;`�i2/ h2bi 2`FH `i r2`/2MX 1BM2 ;mi2 ɂ#2`bB+?i xmK h?2K� JB+`Qb2`pB+2b
;B#i �qa U�K�xQM q2# a2`pB+2bV (�K�)X Em`x ;27�bbi- bi2HH2M JB+`Qb2`pB+2b 2BM2M �`+?Bi2F@
iQMBb+?2M :2;2M2Mirm`7 #xrX 2BM2M GƺbmM;br2; xm` o2`K2B/mM; pQM ;`QĽ2M KQMQHBi?Bb+?2M
a2`pB+2b /�`- BM /2M2M K2?`2`2 a2`pB+2b p2`b+?B2/2M2` 6�+?HB+?F2Bi2M mM/ GQ;BF2M BM 2BM2K
;`QĽ2M a2`pB+2 p2`2BMi r2`/2M- rQ/m`+? xr�M;bH m}; bi�`F2 �#? M;B;F2Bi2M BMM2`?�H# /2b
JQMQHBi?b 2Mibi2?2MX JB+`Qb2`pB+2b ?BM;2;2M bBM/ 2B;2Mbi M/B;2 FH2BM2 a2`pB+2b- /B2 HQb;2@
Hƺbi pQM �M/2`2M a2`pB+2b Ƀ#2` ǲb+?H�MF2ǳ �SAb ;2Mmixi r2`/2M FƺMM2M mM/ bQKBi 7Ƀ` K2?`
6H2tB#BHBi i- 2BM7�+?2`2 q�`imM; mM/ qB2/2`p2`r2`i#�`F2Bi bQ`;2MX
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1b Bbi b+?rB2`B;- 2BM2 ;2M�m2 .2}MBiBQM 7Ƀ` AMi2;`�i2/ h2bib xm }M/2M- r2b?�H# �M /B2b2`
ai2HH2 xmM +?bi 7QH;2M/2b wBi�i pQM CX "X _�BMb#2`;2` ;2;2#2M rB`/, ǲ� i2bi i?�i rBHH T�bb
Q` 7�BH #�b2/ QM i?2 +Q``2+iM2bb Q7 �MQi?2` bvbi2KXǳ
1`; Mx2M/ ;B#i 2b M�+? a+?�z2` /`2B �Mx2B+?2M- /�bb AMi2;`�i2/ h2bib p2`r2M/2i rm`/2M,

Ç 1b r2`/2M .B2Mbi2 (�M/2`2` avbi2K2) BM 2BM2` HQF�H2M h2bimK;2#mM; xmK G�m72M
;2#`�+?i

Ç 1b rB`/ ;2;2M .B2Mbi2 (�M/2`2` avbi2K2) BM 2BM2` ;2K2BMb�K2M h2bimK;2#mM; ;2i2bi2i

Ç �M/2`mM;2M �K 2B;2M2M avbi2K H�bb2M h2bib �M/2`2` avbi2K2 b+?2Bi2`M

AM /2` h2bi?QMB;r�#2 bQHH2M Kƺ;HB+?bi r2MB; Q/2` �K #2bi2M ;�` F2BM2 AMi2;`�i2/ h2bib
p2`r2M/2i r2`/2MX .B2 AKTH2K2Mi�iBQM .2i�BH h2bib- r2H+?2 BM 2ir� /2` .2}MBiBQM pQM BbQ@
HB2`i2M lMBi h2bib pQM .Q//b 2MibT`2+?2M- bQHHi2M H�mi a+?�z2` 2#2M7�HHb �m7 2BM JBMBKmK
#2b+?` MFi r2`/2MX �Hb :`mM/ /�7Ƀ` rB`/ �M;27Ƀ?`i- /�bb /B2 h2bi?QMB;r�#2 bB+? pQ`M2?K@
HB+? �m7 avbi2K2 #2xB2?i- BM /2M2M JB+`Qb2`pB+2b p2`r2M/2i r2`/2MX .� JB+`Qb2`pB+2b B?`2K
L�K2M 2MibT`2+?2M/ FH2BM bBM/ mM/ bQKBi 7Ƀ` ;2rƺ?MHB+? D2r2BHb 2BM2 ;2`BM;2 EQKTH2tBi i
�m7r2Bb2M- bQHHi2 /2` 6QFmb #2BK h2bi2M �m7 /2`2M ;2K2BMb�K2` AMi2`�FiBQM KBi �M/2`2M
a2`pB+2b HB2;2MX �M/2`b ;2b�;i- ;BHi 2b #2B JB+`Qb2`pB+2b MB+?i- /2`2M AKTH2K2Mi�iBQM mK@
7�bb2M/ xm T`Ƀ72M- bQM/2`M /B2 EQ``2Fi?2Bi pQM /2`2M a+?MBiibi2HH2MX 1BM xmb ixHB+?2` :`mM/-
r2MB;2` AKTH2K2Mi�iBQM .2i�BH h2bib xm b+?`2B#2M Bbi- /�bb /B2 6H2tB#BHBi i- 2BM oQ`i2BH pQM
JB+`Qb2`pB+2b- �M/2`M7�HHb bBMF2M rɃ`/2- /� /B2 AKTH2K2Mi�iBQM .2i�BH h2bib #2B �M/2`mM@
;2M �M JB+`Qb2`pB+2b 2#2M7�HHb �M;2T�bbi r2`/2M KɃbbi2MX

�##BH/mM; jXd, .B2 h2bi?QMB;r�#2 (a+?R3)

1b Bbi �mz HHB;- /�bb xrBb+?2M /2` h2bi?QMB;r�#2 mM/ /2K �miQK�iBbB2`i2M h2BH /2b
h2biTQF�Hb S�`�HH2H2M #2bi2?2MX "2B/2 EQMx2Ti2 bBM/ 2BMB;2 C�?`2 M�+? /2` h2biTv`�KB/2
2Mibi�M/2M- r2b?�H# bB+? ?B2`�mb 2BM h`2M/ xm r2MB;2` lMBi h2bib 2`�?M2M H bbiX wmb�KK2M@
7�bb2M/ H bbi bB+? b�;2M- /�bb /B2 h2bi?QMB;r�#2 �M;2bB+?ib /2` xmM2?K2M/2M o2`r2M/mM;
pQM JB+`Qb2`pB+2b (SH�kk) 2BM2 x2Bi;2K Ľ2 �Hi2`M�iBp2 xm` h2biTv`�KB/2 /�`bi2HHiX
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jXN wrBb+?2M7�xBi xm` h2biTv`�KB/2 mM/ /2M �Hi2`M�@
iBp2M

.m`+? /B2 �mb7Ƀ?`HB+?2 1`H mi2`mM; /2` h2biTv`�KB/2 mM/ /B2 oQ`bi2HHmM; /2` �mb;2r ?Hi2M
�Hi2`M�iBp2M h2bibi`�i2;B2M rm`/2 2BM ɂ#2`#HB+F ;2;2#2M- mK TQi2MxB2HH2 ai `F2M mM/ Kƺ;@
HB+?2 J M;2H #xrX o2`#2bb2`mM;bKƺ;HB+?F2Bi2M /2` h2biTv`�KB/2 2BMxmb+? ix2MX AMb;2b�Ki
#2bi2?i /B2 ai `F2 /2` h2biTv`�KB/2- bQ72`M bB+? /B2b2 BK 7QH;2M/2M h2BH #2r�?`?2Bi2i- /�`@
BM- /�bb /B2 oQ`@ mM/ L�+?i2BH2 /2` h2bi�`i2M `B+?iB; 2BM;2b+? ixi r2`/2M mM/ 2MibT`2+?2M/
2BM2 bBMMpQHH2 :2rB+?imM; ;2r ?Hi rm`/2X 6Ƀ` /2M FQKK2M/2M �#b+?MBii- /2` /�b h?2K�
J2i`BF2M #2?�M/2Hi- r2`/2M /2b?�H# �M /B2b2` ai2HH2 /B2 E2`M;2/�MF2M xm` h2biTv`�KB/2
72bi;2?�Hi2M,

Ç lA h2bib ?�#2M ?Q?2 mM/ lMBi h2bib MB2/`B;2 1MirB+FHmM;bFQbi2MX

Ç oB2H2 lMBi h2bib bQ`;2M 7Ƀ` 2BM2 ?Q?2 h2bi�#/2+FmM;X

Ç lMBi h2bib mMi2`biɃix2M /B2 62?H2`}M/mM; �K #2bi2MX

Ç lA h2bib ?�#2M H�M;2 mM/ lMBi h2bib ?�#2M Fm`x2 G�m7x2Bi2MX

Ç lA h2bib bBM/ #`Ƀ+?B;

Ç lK7�bb2M/2b h2bi2M KBi lA h2bib 7Ƀ?`i xm _2/mM/�Mx2M

Ç AMi2;`�iBQMbi2bib ?�#2M 1MirB+FHmM;b@ mM/ G�m7x2Bi2M BK KBiiH2`2M "2`2B+?X

�M/2`2`b2Bib x2B;2M /B2 �M/2`2M h2bibi`�i2;B2M #xrX :2rB+?imM;bKQ/2HH2 7Ƀ` /B2 h2bi@
�`i2M- /�bb i2BHr2Bb2 �m+? ; MxHB+? �M/2`2 �Mb ix2 M�+?pQHHxB2?#�`2 "2;`ɃM/mM;2M 7Ƀ` B?`2
h2bip2`i2BHmM; KBi bB+? #`BM;2MX aQ rB`/ #2BbTB2Hbr2Bb2 �M?�M/ /2` mK;2/`2?i2M h2biTv`�@
KB/2 rB2 �m+? /2` h2bi2Bbr�z2H ;2x2B;i- /�bb /B2 o2`r2M/mM; �M/2`2` "2r2`imM;bF`Bi2`B2M
7Ƀ` /B2 h2bi�`i2M xm 2BM2` ;2;2Mb ixHB+?2M- �#2` TH�mbB#H2M h2bip2`i2BHmM; 7Ƀ?`2M FƺMM2MX
�M?�M/ /2` 1`H mi2`mM;2M xmK h2biTQF�H rB`/ rB2/2`mK /2miHB+?- /�bb /B2 xm;`mM/2 ;2@
H2;i2M .2}MBiBQM2M /2` h2bi�`i2M #xrX /B2 FH�`2 �#;`2MxmM; /B2b2` mMi2`2BM�M/2` 2BM2M
bi�`F2M 1BM~mbb �m7 /�b `2bmHiB2`2M/2 JQ/2HH ?�#2M FƺMM2MX .2M 1`H mi2`mM;2M xm` h2bi@
?QMB;r�#2 mM/ xmK h2biTQF�H F�MM xm/2K 2MiMQKK2M r2`/2M- /�bb bB+? 2BM2 h2bibi`�i2;B2
�m+? M�+? /2K �Fim2HH2M ai�M/ /2` h2+?MBF bQrB2 /2M aQ7ir�`2�`+?Bi2Fim`2M `B+?i2M bQHHi2X
.2` wr2+F /2` �Hi2`M�iBp2M h2bibi`�i2;B2M Bbi /�KBi 7Ƀ` /B2b2 �`#2Bi 2`7ɃHHi mM/ bB2 r2`/2M
BK ɂ#`B;2M MB+?i K2?` �m7;2;`Bz2M r2`/2MX .B2 E2`M;2/�MF2M xm` h2biTv`�KB/2 #BH/2M
/2M �mb;�M;bTmMFi 7Ƀ` /2M FQKK2M/2M h2BHX
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9 J2i`BF2M

AM /B2b2K �#b+?MBii rB`/ 2BM2 �mbr�?H �M J2i`BF2M xmb�KK2M;2bi2HHi- �M?�M/ /2`2` bQrQ?H
/2` 1BMb�ix /2` h2biTv`�KB/2 �Hb �m+? /B2 ;2b�KK2Hi2M E2`M;2/�MF2M Ƀ#2`T`Ƀ7i r2`/2M
FƺMM2M bQHH2MX .�7Ƀ` rB`/ xmK 1BMbiB2; Fm`x BM /B2 h?2K�iBF pQM J2i`BF2M 2BM;27Ƀ?`i mM/
�Mb+?HB2Ľ2M/ /2` "2xm; xm` h2biTv`�KB/2 ?2`;2bi2HHi mM/ J2i`BF2M ?2`;2H2Bi2iX

9XR J2i`BF2M 7Ƀ` /B2 h2biTv`�KB/2
.� /B2 h2biTv`�KB/2 2BM2 :2rB+?imM; /2` h2bi�`i2M M�+? B?`2` �Mx�?H pQ`MBKKi- HB2;i 2b
M�?2- /B2 �Mx�?H /2` h2bib D2 M�+? h2bi�`i �Hb J2i`BF xm p2`r2M/2MX a+?HB2ĽHB+? H bbi bB+?
/�KBi 2BM7�+? M�+?pQHHxB2?2M- Q# /B2 h2bix�?H2M Tv`�KB/2M7ƺ`KB; �m7;2#�mi bBM/X �HH2BM
/B2b2 2BM2 J2i`BF xm p2`r2M/2M- r `2 �HH2`/BM;b b2?` Q#2`~ +?HB+? mM/ r2Bi2`2 �m7b+?Hmbb@
`2B+?2 6`�;2M- rB2 ǲq2H+?2 G�m7x2Bi #2MƺiB;i r2H+?2 h2bi�`i\ǳ- ǲqB2 ;`QĽ Bbi /2` 1MirB+F@
HmM;b�m7r�M/ D2 h2bi�`i\ǳ Q/2` ǲqB2 pB2H h2bi�#/2+FmM; 2``2B+?i D2/2 2BMx2HM2 h2bi�`i\ǳ-
#HB2#2M mM#2�MirQ`i2iX 6Ƀ` 2BM2 T` xBb2`2 "2m`i2BHmM; /2` h2biTv`�KB/2 Bbi 2b /�?2` bBMM@
pQHH- r2Bi2`2 J2i`BF2M xm Mmix2MX .�#2B r2`/2M T`�FiBb+?2M �M�Hvb2M #x;HX /2` Zm�HBi i /2`
h2bimM; 2BM2b S`QD2Fib- #2B /2K /B2 h2biTv`�KB/2 �M;2r�M/i rm`/2- F2BM2 �MirQ`i2M pQ`@
r2;;2MQKK2M- bQM/2`M H2/B;HB+? mMi2`bm+?i- Q# /B2 h2biTv`�KB/2 2BM;2b2ixi rm`/2 mM/ Q#
/B2 :`ɃM/2- �mb /2M2M bB+? /B2 ai`�i2;B2 /2` h2biTv`�KB/2 2`;2#2M ?�i- i�ib +?HB+? UMQ+?V
#2`2+?iB;i bBM/X

lK 2BM2 ;22B;M2i2 �mbr�?H �M J2i`BF2M xm i`2z2M- r2`/2M /B2 BK pQ`B;2M �#b+?MBii
�m7;2HBbi2i2M E2`M;2/�MF2M xm` h2biTv`�KB/2 �Hb :`mM/H�;2 ;2MQKK2M- mK /2`2M aBMM@
?�7iB;F2Bi xm mMi2`bm+?2MX .B2b bQHH /B2 >2`H2BimM; /2` J2i`BF2M p2`2BM7�+?2MX lK 7�Hb+?2M
1`r�`imM;2M �M /B2 T`�FiBb+?2 lKb2ixmM; /2` J2i`BF2M pQ`xm#2m;2M- KɃbb2M /B2 Jƺ;@
HB+?F2Bi2M /B2b2` "�+?2HQ`�`#2Bi �HH2`/BM;b `2�HBbiBb+? 2BM;2Q`/M2i r2`/2MX .2b?�H# rB`/ �M
/B2b2` ai2HH2 xm "2/2MF2M ;2;2#2M- /�bb /B2b2` �`#2Bi bQrQ?H x2BiHB+?2 �Hb K�i2`B2HH2 :`2Mx2M
;2b2ixi bBM/X "2B /2M J2i`BF2M- rQ /B2b /2` 6�HH Bbi- rB`/ �M 2MibT`2+?2M/2` ai2HH2 ;2M�m2`
/�`�m7 2BM;2;�M;2MX wm/2K b2B pQ`r2;;2MQKK2M- /�bb /B2 ;2i`Qz2M2 �mbr�?H �M J2i`BF2M
F2BM2M �MbT`m+? �m7 oQHHbi M/B;F2Bi 2`?2#i- /� �m7;`mM/ /2` oB2H7�Hi �M S`Q;`�KKB2`bT`�@
+?2M mM/ aQ7ir�`2�`+?Bi2Fim`2M 2BM2 2`b+?ƺT72M/2 �m7x ?HmM; �HH2` TQi2MxB2HH2M J2i`BF2M
mM`2�HBbiBb+? BbiX .B2 ;2i`Qz2M2 �mbr�?H bQHH BK q2b2MiHB+?2M /B2 /`2B h2bi�`i2M /2` h2bi@
Tv`�KB/2 p2`;H2B+?2M- mK H2ixiHB+? 2BM2 1BMb+? ixmM; ;2#2M xm FƺMM2M- Q# /B2 o2`i2BHmM;
bBMMpQHH BbiX

jR



9XRXR �Mx�?H /2` h2bi7 HH2 D2 h2bi�`i
.B2 "�bBb- �m7 /2` /B2 r2Bi2`2M J2i`BF2M �M;2r2M/2i r2`/2M FƺMM2M- Bbi /B2 62bibi2HHmM;-
/�bb /B2 h2biTv`�KB/2 BM /2` h2bip2`i2BHmM; /2b ;2T`Ƀ7i2M aQ7ir�`2bvbi2Kb rB2/2`;27mM@
/2M r2`/2M F�MMX .B2 aim/B2 ǲh2bi �miQK�iBQM Sv`�KB/ 7`QK h?2Q`v iQ S`�+iB+2ǳ ?�i
#2`2Bib 2BM2 lMi2`bm+?mM; �m7 /�b oQ`?�M/2Mb2BM /2` h2biTv`�KB/2 BM p2`b+?B2/2M2M aQ7i@
r�`2bvbi2K2M /m`+?;27Ƀ?`i (*.JR3)X .�#2B ?�i bB2 ;2x2B;i- /�bb /m`+? /B2 1`KBiiHmM;-
rB2 pB2H2 h2bi7 HH2 D2 h2bi�`i �miQK�iBbB2`i rQ`/2M bBM/- M�+?;2rB2b2M r2`/2M F�MM- Q# /B2
h2bimM; /2` h2biTv`�KB/2 2MibT`B+?iX AMbQ72`M F�MM /B2 J2i`BF �mb /2` aim/B2 �m7 /B2b2
"�+?2HQ`�`#2Bi Ƀ#2`i`�;2M r2`/2MX .B2 oQ`;2?2Mbr2Bb2 Bbi /�#2B bQ bBKT2H rB2 HQ;Bb+?X .B2
�miQK�iBbB2`i2M h2bib r2`/2M mMi2`bm+?i mM/ 2BM2` h2bi�`i UlMBi- AMi2;`�iBQM- lAV xm;2@
Q`/M2i mM/ 2MibT`2+?2M/ ;2H�#2HiX L�+? /2K G�#2HM r2`/2M /B2 G�#2Hb �mb;2x ?Hi mM/ /B2
�Mx�?H2M p2`;HB+?2MX

*Q?M b2H#2` ;B#i F2BM2 2tTHBxBi2 p2`? HiMBbK ĽB;2 h2bip2`i2BHmM; pQ`- /m`+? /B2 K�M /�b
1`;2#MBb KBi 72bi;2H2;i2M S`Qx2Mib ix2M p2`;H2B+?2M FƺMMi2X .2b?�H# bQHH 2b BK _�?K2M
/B2b2` J2i`BF �mb`2B+?2M- r2MM ;`mM/b ixHB+? 7QH;2M/2 o2`i2BHmM; 2`7ɃHHi Bbi,

LlMBi h2bib > LAMi2;`�iBQMbi2bib > LlA h2bib

.�#2B Bbi L /B2 D2r2BHB;2 �Mx�?H /2` h2bi7 HH2 D2 h2bi�`iX

9XRXk 1MirB+FHmM;b�m7r�M/ D2 h2bi�`i
lK /2M 1MirB+FHmM;b�m7r�M/ D2 h2bi�`i xm K2bb2M- Kmbb 2`bi 72bi;2H2;i r2`/2M- BM r2H+?2`
1BM?2Bi /2` �m7r�M/ ;2K2bb2M rB`/X .� /2` ;`ƺĽi2 6�FiQ` 7Ƀ` 1MirB+FHmM;bFQbi2M 7Ƀ`
;2rƺ?MHB+? /B2 S2`bQM�HFQbi2M bBM/- F�MM /B2 �`#2Bibx2Bi ;2K2bb2M r2`/2M- /B2 �m7 /B2
1MirB+FHmM;- /X?X SH�MmM;- AKTH2K2Mi�iBQM mM/ �mb7Ƀ?`mM;- p2`r2M/2i rB`/X �m+? ?B2`
KɃbb2M 7Ƀ` 2BM2M �mbb�;27 ?B;2M o2`;H2B+? /B2 1MirB+FHmM;bx2Bi2M D2/2` h2bi�`i 7Ƀ` bB+?
;2K2bb2M r2`/2M mM/ M�+? "22M/B;mM; /2` .�i2M2`7�bbmM; /B2 D2r2BHb /m`+?b+?MBiiHB+?2
1MirB+FHmM;bx2Bi 2BM2b h2bib #2`2+?M2i r2`/2MX

.m`+?b+?MBiiHB+?2 1MirB+FHmM;bx2Bi pQM h =
wh
Lh

.�#2B Bbi wh /B2 1MirB+FHmM;bx2Bi /2` h2bib 2BM2` h2bi�`i h mM/ Lh /B2 �Mx�?H /2`
h2bi7 HH2 2BM2` h2bi�`iX �M /2M 1`;2#MBbb2M bQHH �#;2H2b2M r2`/2M FƺMM2M- r2H+?2 h2bi�`i
/B2 ;2`BM;bi2M #xrX /B2 ?ƺ+?bi2M 1MirB+FHmM;bFQbi2M ?�iX

9XRXj h2bi�#/2+FmM; D2 h2bi�`i
1BM2 r2Bi2`2 �mbb�;2 xm` "2;`ɃM/mM; /2` h2biTv`�KB/2 #2b�;i- /�bb pB2H2 lMBi h2bib xm
2BM2` ?Q?2M h2bi�#/2+FmM; 7Ƀ?`2MX .B2b2 �mbb�;2 #2BM?�Hi2i /B2 xr2B p�;2M J2M;2M�M;�#2M
pB2H2 mM/ ?Q?2X q ?`2M/ bB+? BK S`BMxBT MB+?i b�;2M H bbi- �# r2H+?2` �Mx�?H pQM pB2H2M lMBi
h2bib ;2bT`Q+?2M r2`/2M F�MM- ;B#i 2b xm 2BM2` ?Q?2M h2bi�#/2+FmM; p2`b+?B2/2M2 �M;�#2MX

jk



1BM2 ?Q?2 h2bi�#/2+FmM; rB`/ �Hb 2BM J2`FK�H 7Ƀ` ;mi2 aQ7ir�`2[m�HBi i �M;2b2?2M- �m+?
r2MM bB2 �HH2BM F2BM2 bi�`F2 �mbb�;2F`�7i Ƀ#2` /B2 aQ7ir�`2[m�HBi i ?�i- /� /B2 Zm�HBi i
/2` 2BMx2HM2M h2bi7 HH2 mM�#? M;B; pQM /2` h2bi�#/2+FmM; Bbi mM/ r2Bi2`2 6�FiQ`2M 7Ƀ`
/B2 aQ7ir�`2[m�HBi i 2Mib+?2B/2M/ bBM/X .2MMQ+? r2`#2M lMi2`M2?K2M KBi 2BM2` ?Q?2M
h2bi�#/2+FmM; mM/ Q7i rB`/ 2BM #2biBKKi2b J�Ľ �M h2bi�#/2+FmM; p2`i`�;HB+? 72bi;2?�Hi2MX
1BM ;2rBbb2b JBM/2biK�Ľ pQM ey W #2B mMF`BiBb+?2M avbi2K2M mM/ 38 W #2B F`BiBb+?2M
avbi2K2M UxX"X J2/BxBMi2+?MBF Q/2` 6Hm;p2`F2?`V bQHHi2 2``2B+?i r2`/2M- mK bB+?2`xmbi2HH2M-
/�bb /2` :`QĽi2BH /2` aQ7ir�`2 ;2i2bi2i rm`/2 (ah:)X

AM lMi2`�#b+?MBii kXkX8 rm`/2M h2bi�#/2+FmM;2M pQ`;2bi2HHi- /B2 �Hb J2i`BF2M 7Ƀ` /B2b2b
E`Bi2`BmK /B2M2M FƺMM2MX .B2 �mbb�;2- /�bb pB2H2 lMBi h2bib xm 2BM2` ?Q?2M h2bi�#/2+FmM;
7Ƀ?`2M Bbi �M bB+? MB+?i Ƀ#2``�b+?2M/X .2` a+?Hmbb- /�bb /�b h2bi2M D2/2` EQKTQM2Mi2
/m`+? lMBi h2bib- ;H2B+?x2BiB; pB2H2 lMBi h2bib mM/ 2BM2 ?Q?2 h2bi�#/2+FmM; #2/2mi2i- Bbi
H2B+?i M�+?pQHHxB2?#�`X �HH2`/BM;b ;2?i 2b #2B /2` �MM�?K2 2?2` mK /2M o2`;H2B+? xm /2M
�M/2`2M h2bi�`i2MX "2BbTB2Hbr2Bb2 F�MM 2BM 2BMx2HM2` lA h2bib 2BM2 ?ƺ?2`2 h2bi�#/2+FmM;
#2B /2M ;2i2bi2i2M *Q/2x2BH2M 2``2B+?2M �Hb K2?`2`2 lMBi h2bib xmb�KK2MX "2i`�+?i2i K�M
�HH2`/BM;b /B2 S7�/Ƀ#2`/2+FmM;- bBM/ lMBi h2bib Kƺ;HB+?2`r2Bb2 #2bb2` ;22B;M2i- mK KBi
K2?`2`2M h2bi7 HH2M Kƺ;HB+?bi pB2H2 S7�/2 xm i2bi2MX

.2` �#/2+FmM;b;`�/ 7Ƀ` /B2 w2BH2M�#/2+FmM; UBM WV #2`2+?M2i bB+? rB2 7QH;i,

w2BH2MɃ#2`/2+FmM; =
�Mx�?H �mb;27Ƀ?`i2` w2BH2M

�Mx�?H w2BH2M BMb;2b�Ki ∗ 100

.2` �#/2+FmM;b;`�/ 7Ƀ` /B2 S7�/Ƀ#2`/2+FmM; UBM WV #2`2+?M2i bB+? rB2 7QH;i,

S7�/Ƀ#2`/2+FmM; =
�Mx�?H �mb;27Ƀ?`i2` S7�/2

�Mx�?H S7�/2 BMb;2b�Ki ∗ 100

9XRX9 62?H2`}M/mM; D2 h2bi�`i

.B2 62?H2`}M/mM; rB`/ �Hb 2BM Zm�HBi ibK2`FK�H pQM h2bib UbT2xB2HH pQM lMBi h2bibV �M@
;27Ƀ?`i- /� 2BM2 mMi2`biɃix2M/2 mM/ bQKBi b+?M2HH2 GQF�HBbB2`mM; 2BM2b 62?H2`b /2M .2#m;@
;BM;T`Qx2bb BMb;2b�Ki #2b+?H2mMB;iX .2` .2#m;;BM;T`Qx2bb #2bi2?i �mb /2M /`2B a+?`Bii2M
GQF�HBbB2`2M- .B�;MQbiBxB2`2M mM/ "2?2#2MX .B2 GQF�HBbB2`mM; #2�MbT`m+?i ?B2`#2B Q7i /2M
;`ƺĽi2M x2BiHB+?2M �m7r�M/X >B2`�mb H bbi bB+? /2` lKF2?`b+?Hmbb xB2?2M- /�bb 2BM FɃ`x2`2`
.2#m;;BM;T`Qx2bb BM pB2H2M 6 HH2M �m7 2BM2 2BM7�+?2 62?H2`}M/mM; xm`Ƀ+F;27Ƀ?`i r2`/2M
F�MMX �M;2bB+?ib /B2b2b _Ƀ+Fb+?Hmbb2b Bbi 2b bBMMpQHH- 2BM2 �mbb�;2F` 7iB;2 J2i`BF �m7 /2M
;2b�Ki2M .2#m;;BM;T`Qx2bb xm #2xB2?2MX .2b?�H# F�MM xmK wr2+F2 /2` o2`;H2B+?#�`F2Bi
/2` 62?H2`}M/mM; /m`+? /B2 /`2B h2bi�`i2M /B2 J2i`BF /2` 62?H2`FQ``2Fim`x2Bi �M;2r�M/i
r2`/2MX lK /B2b2 J2i`BF mKxmb2ix2M- Kmbb /B2 #2MƺiB;i2 w2Bi pQK "2K2`F2M 2BM2b 62?H2`b
#Bb ?BM xm` �#;2b+?HQbb2M2M 62?H2`#2b2BiB;mM; ;2K2bb2M r2`/2MX �mb /2M J2bbmM;2M #2B
K2?`2`2M h2bi7 HH2M D2 h2bi�`i H bbi bB+? D2r2BHb 2BM .m`+?b+?MBiibr2`i #2`2+?M2M- /2` 2BM2
�mbb�;2 Ƀ#2` /B2 lMi2`biɃixmM; /2b .2#m;;BM;T`Qx2bb2b M�+? h2bi�`i xmH bbiX

.B2 /m`+?b+?MBiiHB+?2 w2Bi D2 h2bi�`i- /B2 #2MƺiB;i rB`/- mK /B2 l`b�+?2 2BM2b 72?H;2@
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b+?H�;2M2M h2bib xm }M/2M- xm /B�;MQbiBxB2`2M mM/ xm #2?2#2M- #2`2+?M2i bB+? rB2 7QH;i,

ì EQ``2Fim`x2Bi pQM h =
Eh
Lh

.�#2B Bbi Eh /B2 ;2b�Ki2 EQ``2Fim`x2Bi /2` 72?H;2b+?H�;2M2M h2bi7 HH2 2BM2` h2bi�`i h BM
2BM2K #2biBKKi2M w2Bi`�mK mM/ Lh /B2 �Mx�?H /2` 72?H;2b+?H�;2M2M h2bi7 HH2 2BM2` h2bi�`iX
LB+?i 72?H;2b+?H�;2M2 h2bib bBM/ BM /B2b2 J2i`BF MB+?i 2BMxm#2xB2?2MX

9XRX8 .m`+?b+?MBiiHB+?2 G�m7x2Bi D2 h2bi�`i
w2Bi2`bT�`MBb Bbi 2BM2 JQiBp�iBQM /2` h2biTv`�KB/2X lK /B2b2 xm 2``2B+?2M- r2`/2M BM /2`
h2biTv`�KB/2 pB2H2 lMBi h2bib p2`r2M/2i mM/ r2MB;2 lA h2bibX JBi /2` J2i`BF ǲ.m`+?@
b+?MBiiHB+?2 G�m7x2Bi D2 h2bi�`iǳ bQHH mMi2`bm+?i r2`/2M FƺMM2M- Q# lMBi h2bib i�ib +?HB+?
/B2 FɃ`x2bi2M mM/ lA h2bib /B2 b+?M2HHbi2M G�m7x2Bi2M ?�#2MX lK /B2b xm ?2`�mbxm}M/2M-
FƺMM2M /B2 G�m7x2Bi2M �HH2` lMBi h2bib- �HH2` AMi2;`�iBQMbi2bib mM/ �HH2` lA h2bib ;2K2bb2M
r2`/2M- mK �Mb+?HB2Ľ2M/ /B2 /m`+?b+?MBiiHB+?2 G�m7x2Bi 2BM2b h2bib D2 h2bi�`i xm K2bb2MX

.�7Ƀ` Bbi xmM +?bi /2` "2;`Bz /2` G�m7x2Bi M ?2` xm #2H2m+?i2MX �HH;2K2BM p2`bi2?i K�M
mMi2` G�m7x2Bi- /B2 w2Bi- /B2 7Ƀ` /B2 �mb7Ƀ?`mM; 2BM2b *Q/2b #2MƺiB;i rB`/X .B2 6`�;2M- /B2
?B2`7Ƀ` #2�MirQ`i2i r2`/2M KɃbb2M- bBM/ /�?2` JBi r2H+?2K 1`2B;MBb #2;BMMi /B2 G�m7x2Bi\
mM/ JBi r2H+?2K 1`2B;MBb 2M/2i /B2 G�m7x2Bi\X .�b 1M/2 Bbi H2B+?i xm #2biBKK2M- /� /B2b2b
2``2B+?i Bbi- bQ#�H/ /B2 �mb7Ƀ?`mM; /2b H2ixi2M h2bib �#;2b+?HQbb2M BbiX .B2 ai�`ix2Bi Bbi 2i@
r�b /Bz2`2MxB2`i2` xm #2i`�+?i2M- /� ;;7X p2`b+?B2/2M2 oQ`#2`2BimM;2M 7Ƀ` /B2 �mb7Ƀ?`mM;
/2` h2bib ;2i`Qz2M r2`/2M KɃbb2MX 6Ƀ` lA h2bib #xrX 1M/@k@1M/ h2bib Bbi 2b 7Ƀ` ;2rƺ?M@
HB+? 2`7Q`/2`HB+?- /�bb 2BM2 pQ`?2` �m7;2b2ixi2 h2bi/�i2M#�MF M2m ;2bi�`i2i rB`/X �mĽ2`/2K
Kmbb 7Ƀ` lA h2bib /B2 �Mr2M/mM; ;2bi�`i2i r2`/2MX JBi /2K ai�`i /2` �Mr2M/mM; FƺM@
M2M rB2/2`mK K2?`2`2 oQ`#2`2BimM;2M 2BM?2`;2?2M- rB2 #2BbTB2Hbr2Bb2 /�b ai�`i2M 2BM2b
a2`p2`b Q/2` /2` 6`QMi2M/�TTHBF�iBQMX 1BM �HH;2K2BM;ɃHiB;2` ai�`ix2BiTmMFi F�MM /2b?�H#
MB+?i pQ`;2;2#2M r2`/2M mM/ Bbi D2 M�+? 1BMx2H7�HH xm 72bixmH2;2MX .B2b rB`/ �K S`�tBb7�HH
BM lMi2`�#b+?MBii 8XkXj /2miHB+?X

1BM r2Bi2`2` 6�FiQ` Bbi /B2 G2BbimM;b7 ?B;F2Bi /2` >�`/r�`2- �m7 /2` /B2 h2bib mM/ /�b
xm;2?ƺ`B;2 avbi2K �mb;27Ƀ?`i r2`/2MX 1BM2 ?ƺ?2`2 G2BbimM;b7 ?B;F2Bi F�MM xm 2BM2` bB;MB}@
F�Mi2M o2`FɃ`xmM; /2` G�m7x2Bi2M 7Ƀ?`2MX .B2 bi2B;2M/2 G2BbimM;b7 ?B;F2Bi pQM S`Qx2bbQ`2M
FƺMMi2 /�?2` xm /2` �MM�?K2 7Ƀ?`2M- /�bb /B2 G�m7x2Bi2M /2` h2bi�`i2M UxmFɃM7iB;V F2BM
�`;mK2Mi 7Ƀ` /B2 xm r ?H2M/2 o2`i2BHmM; /2` h2bi�`i2M bBM/X .B2b2 �MM�?K2 b2B �M /B2@
b2` ai2HH2 D2/Q+? xmM +?bi Mm` 2BM2 o2`KmimM;- /B2 BK �Mr2M/mM;bi2BH rB2/2` �m7;2;`Bz2M
rB`/X

.B2 /m`+?b+?MBiiHB+?2 G�m7x2Bi D2 h2bi�`i #2`2+?M2i bB+? rB2 7QH;i,

ì G�m7x2Bi pQM h =
Gh
Lh

.�#2B Bbi Gh /B2 G�m7x2Bi /2` h2bi7 HH2 2BM2` h2bi�`i h BM 2BM2K #2biBKKi2M w2Bi`�mK
mM/ Lh /B2 �Mx�?H /2` h2bi7 HH2 2BM2` h2bi�`iX
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9XRXe 62?Hb+?H�;[mQi2 D2 h2bi�`i
G�mi *Q?M bQHH2M MB+?i xm pB2H2 lA h2bib ;2b+?`B2#2M r2`/2M- /� /B2b2 #`Ƀ+?B; bBM/ mM/ bQKBi
ƺ7i2` 72?Hb+?H�;2M �Hb �M/2`2 h2bibX .B2 62?Hb+?H�;[mQi2 /2` /`2B h2bi�`i2M bQHH �mbFmM7i
/�`Ƀ#2` ;2#2M- Q# lA h2bib i�ib +?HB+? /2miHB+? ƺ7i2` 72?Hb+?H�;2MX 6Ƀ` /B2b2 J2i`BF KɃbbi2
Ƀ#2` 2BM2M 72bi;2H2;i2M w2Bi`�mK 2BM2 62?Hb+?H�;[mQi2 2`KBii2Hi r2`/2MX lK 2BM2 ZmQi2 xm
2`?�Hi2M- /B2 Kƺ;HB+?bi mM�#? M;B; pQM /2` �#bQHmi2M �Mx�?H �M h2bib D2 h2bi�`i Bbi- bQHH
2BM2 /m`+?b+?MBiiHB+?2 62?Hb+?H�;[mQi2 7Ƀ` /2M 2BMx2HM2M h2bi7�HH #2`2+?M2i r2`/2MX

62?Hb+?H�;[mQi2 pQM h =
L6h

Lh

.�#2B Bbi L6h /B2 �Mx�?H /2` 62?H2` 6 2BM2` h2bi�`i h BM 2BM2K #2biBKKi2M w2Bi`�mK
mM/ Lh /B2 �Mx�?H /2` h2bi7 HH2 2BM2` h2bi�`iX

9XRXd _2/mM/�Mx2M pQM lA h2bib
1BM2 J2M;2 pQM lA h2bib �m7 _2/mM/�Mx2M xm Ƀ#2`T`Ƀ72M- Bbi F2BM2 2BM7�+?2 �m7;�#2- /�
bB+? 2BM2 _2/mM/�Mx BM /B2b2K wmb�KK2M?�M; MB+?i /B`2Fi BM 2BM2M J2bbr2`i Ƀ#2`i`�@
;2M H bbiX 6Ƀ` /�b o2`bi M/MBb b2B �M /B2b2` ai2HH2 Fm`x /�b S`Q#H2K KBi /2` _2/mM/�Mx
rB2/2`?QHi, G�mi *Q?M #2`;2M xm pB2H2 lA h2bib /B2 :27�?`- /�bb *Q/2b2;K2Mi2 K2?`7�+?
�mb;27Ƀ?`i r2`/2M- rQ/m`+? F2BM J2?`r2`i ;2b+?�z2M rB`/ mM/ i`Qix/2K _2bbQm`+2M p2`@
#`�m+?i r2`/2MX "2BK h�b+?2M`2+?M2`#2BbTB2H rm`/2 ?B2`7Ƀ` /�b K2?`7�+?2 EHB+F2M /2bb2H@
#2M "miiQMb BM p2`b+?B2/2M2M h2bi7 HH2M �M;27Ƀ?`iX .B2 �mbb�;2- /B2 ?BMi2` /2` _2/mM/�Mx
bi2+Fi- Bbi- /�bb /2` J2?`r2`i pQM lA h2bib p2`? HiMBbK ĽB; ;2`BM;2` rB`/- D2 K2?` pQM
B?M2M ;2b+?`B2#2M r2`/2MX

�##BH/mM; 9XR, �MM�?K2 /2` xmb ixHB+?2M h2bi�#/2+FmM; #2B bi2B;2M/2` h2bi�Mx�?H

lK /B2b2 �mbb�;2 �M?�M/ 2BM2b "2BbTB2Hb xm 2p�HmB2`2M- KɃbbi2 K�M K2bb2M- rB2 bB+?

j8



/2` J2?`r2`i BM /2` h2bimM; KBi D2/2K r2Bi2`2M lA h2bi p2` M/2`iX .2` q2`i pQM 2BM2`
J2M;2 pQM h2bib rB`/ xmK2Bbi /m`+? /B2 h2bi�#/2+FmM; ;2K2bb2M- /� bB2 2BM2M p2`i`�m2Mb@
rɃ`/B;2M mM/ K2bb#�`2M AM/BF�iQ` 7Ƀ` /B2 ;2i2bi2i2 *Q/2K2M;2 /�`bi2HHiX .2b?�H# rB`/ /B2
h2bi�#/2+FmM; �m+? BM /B2b2` J2i`BF /�b J�Ľ b2BMX

�##BH/mM; 9XR pBbm�HBbB2`i- rB2 /B2 �MM�?K2 pQM *Q?M BM 2BM2` 6mMFiBQM �mbb2?2M FƺMM@
i2 mM/ bi2HHi /B2b2` /B2 2`r�`i2i2 xmb ixHB+?2 h2bi�#/2+FmM; pQM lMBi h2bib ;2;2MɃ#2`X .B2
Em`p2 /2` lA h2bib 2`;B#i bB+? /�#2B /m`+? 2BM2 xmM +?bi bi�`F �Mbi2B;2M/2 h2bi�#/2+FmM;-
bQH�M;2 2b F2BM2 #xrX r2MB;2 lA h2bib ;B#iX .B2 xmb ixHB+? /m`+? r2Bi2`2 lA h2bib ;2rQM@
M2M2 h2bi�#/2+FmM; rB`/ D2/Q+? H�mi *Q?M ;2`BM;2`- /� /B2 `2/mM/�Mi2 �mb7Ƀ?`mM; pQM
*Q/2 #2B K2?`2`2M lA h2bib xm F2BM2` bB;MB}F�Mi2M ai2B;2`mM; /2` h2bi�#/2+FmM; 7Ƀ?`iX
.B2 6mMFiBQM /2` lMBi h2bib rB`/ M�+? Fm`x2K �MbiB2; xm "2;BMM ~�+? mM/ FQMbi�Mi �#@
;2#BH/2i- /� D2/2` 2BMx2HM2 lMBi h2bi Mm` 2BM2 2BMx2HM2 EQKTQM2Mi2 i2bi2i mM/ bQKBi /B2
h2bi�#/2+FmM; Mm` ;2`BM;7Ƀ;B; 2`?ƺ?iX

je



8 �Mr2M/mM; /2` J2i`BF2M

8XR .�b mMi2`bm+?i2 S`QD2Fi
AM /B2b2K �#b+?MBii rB`/ 2BM2 Fm`x2 7�+?HB+?2 mM/ i2+?MBb+?2 1BM7Ƀ?`mM; BM /�b S`QD2Fi
C�w1 ;2;2#2M- /�b �Hb lMi2`bm+?mM;bQ#D2Fi 7Ƀ` /B2 BM E�TBi2H 9 72bi;2H2;i2M J2i`BF2M /B2MiX
wmM +?bi rB`/ /B2 qSa- /�b lMi2`M2?K2M- /�b /�b S`QD2Fi C�w1 BMb G2#2M ;2`m72M ?�i
mM/ r2Bi2`?BM /�`�M �`#2Bi2i- pQ`;2bi2HHiX

8XRXR .B2 qSa :K#>
.B2 qSa Ĝ qQ`FTH�+2 aQHmiBQMb :K#> rm`/2 RNNN �mb /2K �`#2Bib#2`2B+? aQ7ir�`2i2+?@
MBF /2` lMBp2`bBi i >�K#m`; ;2;`ɃM/2iX kyy9 ?�i bB2 bB+? �mb /2K mMBp2`bBi `2M lK72H/
;2Hƺbi mM/ i`Bii b2Bi/2K �Hb b2H#bi M/B;2b Ah@lMi2`M2?K2M mM/ JBi;HB2/ /2` *P_�@:`mTT2
�m7X .B2 qSa #B2i2i p2`b+?B2/2M2 G2BbimM;2M Ƀ#2` /�b ;�Mx2 62H/ /2` AhX >B2`xm ;2?ƺ`2M
/B2 1MirB+FHmM; BM/BpB/m2HH2` aQ7ir�`2bvbi2K2 7Ƀ` EmM/2M �mb /2` AM/mbi`B2 mM/ "2?ƺ`@
/2M- �`+?Bi2Fim`@ mM/ �M7Q`/2`mM;b�M�Hvb2M- a+?mHmM;2M �M/2`2` lMi2`M2?K2M mM/ r2B@
i2`2 G2BbimM;2MX

8XRXk C�w2 @ C�p� w2Bi2`7�bbmM;
.B2 C�w1 w2Bi2`7�bbmM;b@aQ7ir�`2 Bbi 2BM2 q2#�Mr2M/mM;- /B2 pB2H2 rB+?iB;2 6mMFiBQM2M
`mM/ mK /B2 w2Bi2`7�bbmM; /2` �`#2BiM2?K2` mM/ /B2 SH�MmM; mM/ �#`2+?MmM; pQM S`Q@
D2Fi2M mK7�bbiX

.B2 �`+?Bi2Fim` 7QH;i /2K q2`Fx2m;@ mM/ J�i2`B�H�Mb�ix Uq�J@�Mb�ix- (w:EN9)V mM/
p2`r2M/2i /�b aT`BM; 6`�K2rQ`FX 1BM2M ɂ#2`#HB+F #B2i2i /�b a+?�m#BH/ 8XRX .B2 /QKBMB2@
`2M/2 S`Q;`�KKB2`bT`�+?2 Bbi C�p�X Lm` BM r2MB;2M �mbM�?K27 HH2M rB`/ �m+? C�p�a+`BTi
;2MmixiX 6Ƀ` 1M/@k@1M/ h2bib rB`/ /�b h2bi@6`�K2rQ`F a2H2MBmK mM/ 7Ƀ` �HH2 r2Bi2`2M
�miQK�iBbB2`i2M h2bib ClMBi8 p2`r2M/2iX .B2 JQ+Fb rm`/2M KBi /2` "B#HBQi?2F JQ+FBiQ
2`bi2HHiX

.B2 q�?H 7Ƀ` /�b lMi2`bm+?mM;bT`QD2Fi }2H �m7 C�w1- /� B+? b2H#2` 7Ƀ` 2BMB;2 JQM�i2 BM
/�b S`QD2Fi BMpQHpB2`i r�` mM/ KB` /B2 1MirB+FH2` 7Ƀ` 2p2Mim2HH2 _Ƀ+F7`�;2M xm` o2`7Ƀ;mM;
;2bi�M/2M ? ii2MX

jd



�##BH/mM; 8XR, .B2 �`+?Bi2Fim` pQM C�w1

8Xk .B2 lKb2ixmM;

.B2b2` �#b+?MBii 2`H mi2`i /B2 a+?`Bii2- /B2 mMi2`MQKK2M rm`/2M- mK /B2 ;2b�KK2Hi2M J2@
i`BF2M �m7 /�b avbi2K C�w1 �Mxmr2M/2MX .�#2B rB`/ D2 M�+? qB+?iB;F2Bi �m7 pQ`#2`2Bi2M/2
J�ĽM�?K2M- /B2 �mb7Ƀ?`mM; mM/ /B2 1`;2#MBbb2 2BM;2;�M;2MX 1b F�MM #2`2Bib pQ`r2;;2@
MQKK2M r2`/2M- /�bb �K 1M/2 MB+?i �HH2 J2i`BF2M 2BM/2miB;2 1`;2#MBbb2 ;2HB272`i ?�#2MX
.2b?�H# r2`/2M #2B /2` lKb2ixmM; �m7;2i`2i2M2 lM;2M�mB;F2Bi2M mM/ S`Q#H2K2 �K 1M/2
/B2b2b �#b+?MBiib 2#2M7�HHb 2`H mi2`iX

.B2 lKb2ixmM; 2`7QH;i2 �m7 2BM2K J�+"QQF S`Q KBi 2BM2K k-j :>x Zm�/ɣ*Q`2 AMi2H
*Q`2 Bd S`Qx2bbQ` mM/ Re :" �`#2BibbT2B+?2`X .B2 p2`r2M/2i2 1MirB+FHmM;bmK;2#mM; Bbi
AMi2HHBC A.1�X

8XkXR h2bip2`i2BHmM; BM C�w1

lK 2BM2 "�bBb 7Ƀ` /B2 �Mr2M/mM; �HH2` r2Bi2`2M J2i`BF2M xm` h2biTv`�KB/2 BM C�w1 xm
b+?�z2M- rm`/2 xmM +?bi /B2 J2i`BF ǲ�Mx�?H /2` h2bi7 HH2 D2 h2bi�`iǳ �M;2r2M/2iX .B2 oQ`@
;2?2Mbr2Bb2 biɃixi bB+? /�#2B ;�Mx �m7 /�b oQ`;2?2M /2` aim/B2 ǲh2bi �miQK�iBQM Sv`�@
KB/ 7`QK h?2Q`v iQ S`�+iB+2ǳ (*.JR3)X 1b rm`/2M xmM +?bi �HH2 �miQK�iBbB2`i2M h2bi7 HH2
Uh2biK2i?Q/2MV- /B2 2BM2` h2bi�`i UlMBi- AMi2;`�iBQM- lAV xm;2Q`/M2i r2`/2M FƺMM2M- ;2H�@
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#2HiX >B2`7Ƀ` rm`/2 /B2 b2Bi ClMBi8 p2`7Ƀ;#�`2 �MMQi�iBQM !h�; p2`r2M/2i mM/ 7QH;2M/2
h�;b p2`;2#2M,

Ç UǲmBh2biǳV

Ç Uǲi2KTH�i2h2biǳV

Ç Uǲ+QMi`QHH2`h2biǳV

Ç UǲBMi2;`�iBQMbh2biǳV

Ç Uǲb2`pB+2h2biǳV

Ç UǲKQ+F2/a2`pB+2h2biǳV

Ç Uǲ`2TQbBiQ`vh2biǳV

Ç UǲmMBih2biǳV

�Mb+?HB2Ľ2M/ rm`/2M /B2 /`2B h2biFQM};m`�iBQM2M ǲlMBih2bibǳ- ǲAMi2;`�iBQMbh2bibǳ mM/
ǲlAh2bibǳ 2`bi2HHi- /2M2M D2r2BHb �M?�M/ /2` h�;b xm;2Q`/M2i rm`/2- r2H+?2 h2bi7 HH2 �mb;2@
7Ƀ?`i r2`/2M bQHH2MX .B2 h�;b ǲmMBih2biǳ- ǲBMi2;`�iBQMh2biǳ mM/ ǲmBh2biǳ rm`/2M �M h2bi@
K2i?Q/2M p2`;2#2M- /B2 2BM/2miB; 2BM2` E�i2;Q`B2 xm;2Q`/M2i r2`/2M FQMMi2M mM/ MB+?i xm
2BM2K �M/2`2M h�; ;2T�bbi ?�#2MX .2M ǲmBh2biǳ@h�; 2`?B2Hi2M /�#2B Mm` /B2 KBi a2H2MBmK
2`bi2HHi2M h2bib- /B2 �miQK�iBbB2`i2 1BM;�#2M pQM /2` "2Mmix2`Q#2`~ +?2 2Mi;2;2MM2?K2M
mM/ /B2b2 /�MM M�+? 1M/@k@1M/@S`BMxBT p2`�`#2Bi2M mM/ 2BM2 �mb;�#2 xm`Ƀ+F;2#2MX .2M
ǲBMi2;`�iBQMbh2biǳ@h�; #2F�K2M /B2 h2biK2i?Q/2M- /B2 J2i?Q/2M �mb �M/2`2M EH�bb2M Q?M2
JQ+FBM; p2`r2M/2M mM/ MB+?i xm 2BM2` a2`pB+2@EH�bb2 ;2?ƺ`2MX �Hb lMBi h2bi rm`/2M xm@
M +?bi /B2 h2biK2i?Q/2M ;2i�;;2/- /B2 F2BM2 �#? M;B;F2Bi2M �mĽ2`?�H# /2` 2B;2M2M EH�bb2
?�#2MX .B2 h2bib KBi /2K ǲb2`pB+2h2biǳ@h�; ;2?ƺ`2M xm 2BM2` a2`pB+2i2bi@ Q/2` �TTHB+�iBQM@
b2`pB+2i2biFH�bb2 mM/ rm`/2M /2M AMi2;`�iBQMbi2bib xm;2Q`/M2i- r2MM bB2 xmKBM/2bi i2BHr2Bb2
F2BM JQ+FBM; p2`r2M/2MX .B2 ǲKQ+F2/a2`pB+2h2bibǳ rm`/2M xm /2M lMBi h2bib ;2x ?Hi- /�
bB2 �m7;`mM/ /2b JQ+FBM;b /B2 ;2i2bi2i2 J2i?Q/2 Mm` BbQHB2`i T`Ƀ72MX .�b _2TQbBiQ`v Bbi /B2
a+?MBiibi2HH2 xm` .�i2M#�MFX .2b?�H# rm`/2M /B2 h2bib KBi /2K ǲ`2TQbBiQ`vh2biǳ@h�; /2M
AMi2;`�iBQMbi2bib xm;2Q`/M2iX .B2 h2KTH�i2i2bib i2bi2M xr�` /B2 �M;2x2B;i2M .�i2M mM/ 1H2@
K2Mi2 �m7 /2` "2Mmix2`Q#2`~ +?2- D2/Q+? r2`/2M ?B2`7Ƀ` H2/B;HB+? /B2 h2bi/�i2M pQ`#2`2Bi2i
mM/ ;2T`Ƀ7i- Q# /�b h2KTH�i2 /B2b2 FQ``2Fi mKb2ixi #xrX �Mx2B;iX AMbQ72`M 2MibT`2+?2M /B2b2
h2bib �m7;`mM/ /2` BbQHB2`i2M h2bimM; pB2HK2?` 2BM2K lMBi h2bi �Hb 2BM2K lA h2bi BK aBM@
M2 /2` o2`r2M/mM; pQM JBF2 *Q?M- /� F2BM2 1M/@k@1M/@h2bimM; pQ`;2MQKK2M rB`/X .B2
*QMi`QHH2`i2bib p2`r2M/2M BM /2M K2Bbi2M 6 HH2M JQ+FBM; 7Ƀ` /B2 BM /2M h2bi7 HH2M �m7;2`m@
72M2M J2i?Q/2M �mĽ2`?�H# /2` ;2i2bi2i2M EH�bb2X aB2 r2`/2M r2;2M /2` BbQHB2`i2M h2bimM;
�Hb lMBi h2bib 2BM;2bim7iX

AMb;2b�Ki rm`/2M kXR98 �miQK�iBbB2`i2 h2bi7 HH2 ;2H�#2HiX �Mb+?HB2Ľ2M/ rm`/2M /B2 /`2B
h2biFQM};m`�iBQM2M �mb;27Ƀ?`i mM/ /B2 D2r2BHB;2 �Mx�?H �M h2bib �#;2H2b2MX �m7;`mM/ /2`
pQ`;2MQKK2M2M E�i2;Q`BbB2`mM; 2`;B#i bB+? /B2 7QH;2M/2 h2bip2`i2BHmM;,
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�##BH/mM; 8Xk, .B2 o2`i2BHmM; �miQK�iBbB2`i2` h2bib BM C�w1

�M?�M/ /2` T`Qx2Mim�H2M h2bip2`i2BHmM; M�+? h2bi�`i2M rB`/ bB+?i#�`- /�bb bB+? /�b
a+?2K� /2` h2biTv`�KB/2 BM /2` �miQK�iBbB2`i2M h2bimM; pQM C�w1 rB2/2`}M/2iX >B2`@
#2B Bbi D2/Q+? �MxmK2`F2M- /�bb /B2b2 o2`i2BHmM; �m+? /�/m`+? xmbi�M/2 FQKKi- /�bb /B2
h2bi/2}MBiBQM2M pQM .Q//b ?BMbB+?iHB+? /2` lMBi h2bib �M;2r2M/2i rm`/2MX .�/m`+? x ?H2M
�m+? /B2 a2`pB+2i2bib mM/ /B2 *QMi`QHH2`i2bib KBi JQ+FBM; xm /2M lMBi h2bibX "2B wm;`mM/2@
H2;mM; pQM *Q?Mb pB2H �HH;2K2BM2`2M "2b+?`2B#mM; pQM lMBi@ mM/ AMi2;`�iBQMbi2bib- ? ii2M
�HH2 a2`pB+2i2bib mM/ /B2 *QMi`QHH2`i2bib 2#2MbQ ;mi xm /2M AMi2;`�iBQMbi2bib x ?H2M FƺMM2MX
.�/m`+? ? ii2 bB+? 2BM2 �M/2`2 o2`i2BHmM; 2`;2#2M- #2B /2` /B2 AMi2;`�iBQMbi2bib U89-d WV
pQ` /2M lMBi h2bib U9y-9 WV /B2 ;`ƺĽi2 J2M;2 #BH/2M rɃ`/2MX

8XkXk h2bi�#/2+FmM; BM C�w1
6Ƀ` /B2 J2bbmM; /2` h2bi�#/2+FmM; D2 h2bi�`i rm`/2 �m7 /B2 #2`2Bib p2`r2M/2i2M G�#2Hb /2`
h2bib xm`Ƀ+F;2;`Bz2MX 1b rm`/2M 2MibT`2+?2M/2 h2biFQM};m`�iBQM2M 7Ƀ` lMBi h2bib- AMi2;`�@
iBQMbi2bib mM/ lA h2bib 2`bi2HHiX .B2 1MirB+FHmM;bmK;2#mM; AMi2HHBC #2BM?�Hi2i 2BM 2B;2M2b
hQQH- KBi /2K /B2 h2bi�#/2+FmM; 7Ƀ` GBM2 *Qp2`�;2 Uw2BH2MɃ#2`/2+FmM;V mM/ "`�M+? *Q@
p2`�;2 U2MibT`B+?i /2` BM lMi2`�#b+?MBii kXkX8 ;2;2#2M2M .2}MBiBQM pQM S7�/Ƀ#2`/2+FmM;V
;2K2bb2M r2`/2M FƺMM2MX .B2 �?MHB+?F2Bi /2` 1`;2#MBbb2 #2B/2` J2bbmM;2M H bbi p2`Km@
i2M- /�bb /B2 J2bbmM; r2Bi2`2` h2bi�#/2+FmM;2M U*y- *R- *jV 2#2M7�HHb  ?MHB+?2 1`;2#MBbb2
HB272`M mM/ bQKBi /B2b2H#2M _Ƀ+Fb+?HɃbb2 xmH�bb2M rɃ`/2- r2b?�H# /�`�m7 p2`xB+?i2i rm`@
/2X .2` BM /B2 J2bbmM;2M 2BM#2xQ;2M2 *Q/2 #2b+?` MFi bB+? `2BM �m7 /2M C�p� *Q/2 BM
/2M S�+F�;2b D�x2@+Q`2 mM/ D�x2@bT`BM;- r2H+?2 /2M D�x22B;2M2M S`Q/mFiBp+Q/2 U*QMi`QHH2`-
U�TTHB+�iBQM@Va2`pB+2b- _2TQbBiQ`B2b- o�HB/�iQ`2M- J�i2`B�HB2M- .�i�h`�Mb72`P#D2+ib- 6�+?@
r2`i2V 2Mi?�Hi2MX .B2 �M�Hvb2 pQM AMi2HHBC HB272`i /�`BM 2BM2 :2b�Kix�?H pQM ky38k *Q/2@
x2BH2M UQ?M2 1BM#2xm; pQM AKTQ`ib- J2i?Q/2MFƺT72M mM/ �MMQi�iBQM2MV mM/ 8R8e S7�/2MX

�##BH/mM; 8Xj x2B;i- /�bb BM C�w1 /B2 lMBi h2bib mM/ /B2 lA h2bib bQrQ?H #2B /2`
w2BH2MɃ#2`/2+FmM; �Hb �m+? #2B /2` S7�/Ƀ#2`/2+FmM;  ?MHB+?2 q2`i2 pQM 2ir� 8y @ ey W
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�##BH/mM; 8Xj, h2bi�#/2+FmM; D2 h2bi�`i BM C�w1

2``2B+?2MX .B2 /m`+? lA h2bib 2``2B+?i2 w2BH2MɃ#2`/2+FmM; pQM 8N W Ƀ#2`bi2B;i /B2 /2` lMBi
h2bib Mm` mK j W- r ?`2M/ /B2 S7�/Ƀ#2`/2+FmM; /2` lMBi h2bib KBi 8d W /B2 /2` lA h2bib
mK 3 W Ƀ#2`bi2B;iX .B2 w2BH2MɃ#2`/2+FmM; mM/ /B2 S7�/Ƀ#2`/2+FmM; /2` AMi2;`�iBQMbi2bib
bBM/ KBi kk W mM/ Re W /2miHB+? ;2`BM;2`X

.� BM /B2b2K h2BH BM 2`bi2` GBMB2 mMi2`bm+?i r2`/2M bQHH- Q# pB2H2 lMBi h2bib xm 2BM2`
?Q?2M h2bi�#/2+FmM; 7Ƀ?`2M- KɃbb2M /2`2M �Mx�?H #xrX /2`2M �Mi2BH �M /2` :2b�Kix�?H
/2` h2bib KBi /2M /m`+? bB2 2``2B+?i2M h2bi�#/2+FmM;2M BMb o2`? HiMBb ;2b2ixi r2`/2MX JBi
de-e W URe99 pQM kR98V K�+?2M /B2 lMBi h2bib /2M :`QĽi2BH /2` h2bib BM C�w1 �mb- r2b@
?�H# �M;2bB+?ib /2` :`ƺĽ2 /2b S`QD2Fib pQM p2`? HiMBbK ĽB; pB2H2M lMBi h2bib �mb;2;�M;2M
r2`/2M F�MMX C�w1 F�MM �Hb mMF`BiBb+?2b avbi2K #2i`�+?i2i r2`/2MX .2b?�H# F�MM /2`
BM lMi2`�#b+?MBii 9XRXj �Hb �M?�HibTmMFi 7Ƀ` 2BM2 ?Q?2 h2bi�#/2+FmM; �M;27Ƀ?`i2 q2`i
pQM ey W �Hb wB2Hr2`i xm;`mM/2 ;2H2;i r2`/2MX .B2b2M q2`i p2`T�bb2M /B2 lMBi h2bib #2B
#2B/2M �M;2r2M/2i2M J2i`BF2M FM�TT- rQ#2B 2b bB+? #2B /2M ey W H2/B;HB+? mK 2BM2M JBM@
/2bir2`i ?�M/2Hi- #2B /2K BKK2`?BM 9y W /2` *Q/2x2BH2M Q/2` /2` S7�/2 MB+?i �#;2/2+Fi
r `2MX Pz2M #H2B#i- Q# /B2 �#bQHmi2 �Mx�?H /2` lMBi h2bib BM C�w1 �mb`2B+?2M/ Bbi- mK
2BM2M /B`2Fi2M F�mb�H2M wmb�KK2M?�M; xrBb+?2M pB2H2M lMBi h2bib mM/ 2BM2` ?Q?2M h2bi@
�#/2+FmM; M�+?xmr2Bb2MX .B2 pQ`HB2;2M/2M 1`;2#MBbb2 �mb C�w1 7Ƀ?`2M xmKBM/2bi MB+?i
xm /B2b2` a+?Hmbb7QH;2`mM;X

q�b BK _�?K2M /2` �Mr2M/mM; /B2b2` J2i`BF2M Ƀ#2``�b+?i- bBM/ /B2 J2bbr2`i2 xm /2M
h2bi�#/2+FmM;2M /m`+? lA h2bibX :2`�/2 2BMK�H 9-N W /2` h2bib BM C�w1 bBM/ lA h2bibX
.2MMQ+? Bbi B?`2 h2bi�#/2+FmM; KBi /2` pQM /2M lMBi h2bib p2`;H2B+?#�`- Q#rQ?H 2b ;mi
R8 K�H bQ pB2H2 lMBi h2bib ;B#iX 1BM :`mM/ ?B2`7Ƀ` F�MM /2` lK7�M; /2` lA h2bib b2BMX
"2B ;2M�m2`2` "2i`�+?imM; /2` AKTH2K2MiB2`mM; /2` lA h2bib 7 HHi �m7- /�bb /B2b2 BM C�w1
Q7i MB+?i Mm` 2BM2 2BMx2HM2 6mMFiBQM i2bi2M- bQM/2`M ;�Mx2 E2ii2M pQM "272?H2M �mb7Ƀ?`2MX
.�#2B ;2?i /2` 2BMx2HM2 h2bi xmK "2BbTB2H Ƀ#2` /�b "2i iB;2M 2BM2b "miiQMb mM/ /B2 S`Ƀ7mM;-
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Q# #2biBKKi2 1H2K2Mi2 �m7 2BM2` �m7;2`m72M2M a2Bi2 xm }M/2M bBM/- ?BM�mbX ai�ii/2bb2M
rB`/ i2BHr2Bb2 BMM2`?�H# 2BM2b lA h2bib K2?`K�Hb xrBb+?2M p2`b+?B2/2M2M a2Bi2M ?BM mM/
?2` ;2r2+?b2Hi- 72?H2`?�7i2 1BM;�#2M ;2i iB;i- 62?H2`K2H/mM;2M ;2T`Ƀ7i- /B2 72?H2`?�7i2M
1BM;�#2M FQ``B;B2`i mM/ GBbi2M �m7 /�b oQ`?�M/2M mM/ LB+?ipQ`?�M/2Mb2BM #2biBKKi2`
1BMi` ;2 mMi2`bm+?iX .�/m`+? r2`/2M KBi 2BM2K h2bi7�HH b2?` pB2H2 *Q/2x2BH2M �#;2/2+Fi
mM/ p2`b+?B2/2M2 S7�/2 ;2i2bi2iX �Hi2`M�iBp FƺMMi2M /B2b2 2MibT`2+?2M/ H�M;2M h2bi7 HH2 �m7
K2?`2`2 FH2BM2`2 h2bi7 HH2 �m7;2i2BHi r2`/2MX .�/m`+? rɃ`/2 /B2 �Mx�?H /2` lA h2bib bi2B;2M
mM/ BK 6�HH pQM C�w1 /2` �Mi2BH �M lMBi h2bib mM/ AMi2;`�iBQMbi2bib bBMF2M- rQ#2B /B2
J2bbr2`i2 �mb �##BH/mM; 8Xj pQ`�mbbB+?iHB+? mMp2` M/2`i #HB2#2MX AK 1`;2#MBb rɃ`/2 /B2
.BbF`2T�Mx xrBb+?2M /2K p2`? HiMBbK ĽB;2M �Mi2BH /2` lMBi h2bib mM/ /2`2M h2bi�#/2+FmM;
2ir�b `2H�iBpB2`i r2`/2MX

8XkXj .B2 G�m7x2Bi2M /2` h2bi�`i2M BM C�w1
6Ƀ` /B2 �Mr2M/mM; /2` J2i`BF ǲ.m`+?b+?MBiiHB+?2 G�m7x2Bi D2 h2bi�`iǳ rm`/2 2#2M7�HHb pQM
/2M #2`2Bib pQ`?�M/2M2M G�#2Hb mM/ h2biFQM};m`�iBQM2M :2#`�m+? ;2K�+?iX .�#2B rm`/2M
xmK 2BM2M /B2 `2BM2M �mb7Ƀ?`mM;bx2Bi2M #2`Ƀ+FbB+?iB;iX wmK �M/2`2M rm`/2 #2`2Bib BM lM@
i2`�#b+?MBii 9XRX8 �m7 /�b S`Q#H2K /2b ai�`ix2BiTmMFi2b ?BM;2rB2b2MX AK pQ`HB2;2M/2M 6�HH
KɃbb2M 7Ƀ` /B2 �mb7Ƀ?`mM; /2` lA h2bib /B2 �Mr2M/mM; mM/ /B2 .�i2M#�MF ;2bi�`i2i r2`@
/2MX lK 2BM2 1BMb+? ixmM; xm #2FQKK2M- rB2 2Mib+?2B/2M/ /B2 q�?H /2b ai�`ix2BiTmMFi2b
7Ƀ` /�b 1`;2#MBb Bbi- r2`/2M BM /2` 7QH;2M/2M h�#2HH2 /2b?�H# bQrQ?H /B2 J2bbr2`i2 KBi mM/
Q?M2 oQ`#2`2BimM;2M �M;2;2#2MX

h�#2HH2 8XR, G�m7x2Bi2M /2` h2bib BM C�w1

EQM};m`�iBQM h2bi�`i �Mx�?H G�m7x2Bi ;2b�Ki G�m7x2Bi ì
lMBi h2bib mMBih2bibAM*Q`2 dNy Rj-R9N b Rd Kb

mMBih2bibAMaT`BM; Rj y-9ek b je Kb
KQ+F2/a2`pB+2h2bibAM*Q`2 8Re Ry-k3d b ky Kb
KQ+F2/a2`pB+2h2bibAMaT`BM; e y-kk8 b j3 Kb
i2KTH�i2h2bibAMaT`BM; e9 j-R38 b 8y Kb
+QMi`QHH2`h2bibAMaT`BM; k88 j-ydy b Rk Kb

ìflMBi h2bi R3-N Kb

AMi2;`�iBQMbi2bib BMi2;`�iBQMbh2bibAMaT`BM; Ry y-333 b 3N Kb
b2`pB+2h2bibAM*Q`2 R8y d-kdd b 9N b
b2`pB+2h2bibAMaT`BM; 9 y-Rej b 9R Kb
`2TQbBiQ`vh2bibAM*Q`2 kjk ey-yRk b k8N Kb

ìfAMi2;`�iBQMbi2bih2bi ReN-j Kb

lA h2bib lAh2bibAMa2H2MBmK Ry8 e KBMX ke b jXede Kb
lA h2bib lAh2bibAMa2H2MBmK Ry8 e KBMX 8y b jXNy8 Kb
KBi oQ`#2`2BimM;

.B2 h�#2HH2 x2B;i /`2B 1`;2#MBbb2 /2` J2bbmM;2MX wmM +?bi rm`/2M /B2 G�m7x2Bi2M �HH2`
h2bib D2 h2bi�`i 2`KBii2HiX .�`�mb rm`/2 /B2 D2r2BHb /m`+?b+?MBiiHB+?2 G�m7x2Bi /2` h2bib D2
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h2bi�`i 2`KBii2HiX wmH2ixi rm`/2 /B2 /m`+?b+?MBiiHB+?2 G�m7x2Bi /2` D2r2BHB;2M h2biFQM};m`�@
iBQM mMi2` "2`Ƀ+FbB+?iB;mM; /2` �Mx�?H /2` h2bib D2 h2bi�`i #2`2+?M2iX .B2 /m`+?b+?MBiiHB@
+?2 G�m7x2Bi /2` h2bib D2 h2bi�`i bQHH 2BM2 ;2M�m2`2 .Bz2`2MxB2`mM; /�`Ƀ#2` 2`Kƺ;HB+?2M- Q#
mM/ r2H+?2 h2bi�`i2M �mb 2BM2` EQM};m`�iBQM p2`? HiMBbK ĽB; H�M;2 G�m7x2Bi2M #2MƺiB;2MX
"2i`�+?i2i K�M /B2b2- 7 HHi �m7- /�bb #2B /2M lMBi h2bib H2/B;HB+? /B2 �mb7Ƀ?`mM; /2` h2K@
TH�i2i2bib ;2`BM;7Ƀ;B; H M;2` /�m2`iX "2B /2M AMi2;`�iBQMbi2bib bi2+?2M /B2 _2TQbBiQ`vi2bib
#2bQM/2`b ?2`pQ`- /� bB2 2BM oB2H7�+?2b /2` �M/2`2M G�m7x2Bi2M #2MƺiB;2MX >B2` HB2;i /2`
a+?Hmbb M�?2- /�bb �#7`�;2M �M /B2 .�i2M#�MF K2?` w2Bi BM �MbT`m+? M2?K2MX AMb;2b�Ki
x2B;i bB+? D2/Q+?- /�bb Ĝ �m+? Q?M2 "2`Ƀ+FbB+?iB;mM; /2` h2KTH�i2i2bib mM/ _2TQbBiQ`vi2bib
Ĝ /2` G�m7x2Bi2M/m`+?b+?MBii #2B /2M lA h2bib /2miHB+? ;`ƺĽ2` Bbi- �Hb #2B lMBi h2bib mM/
AMi2;`�iBQMbi2bibX .B2 7Ƀ` /�b ai�`i2M /2` .�i2M#�MF mM/ /2` �Mr2M/mM; #2MƺiB;i2 w2Bi
?�i #2B /2M lA h2bib BM /B2b2K 6�HH F2BM2 2Mib+?2B/2M/2 �mbrB`FmM; �m7 /B2 �mbb�;2F`�7i
/2` Ƀ#`B;2M J2bbr2`i2X

1b #H2B#i 72bixm?�Hi2M- /�bb /B2 lMBi h2bib KBi R3-N Kb /B2 FɃ`x2bi2 /m`+?b+?MBiiHB+?2
G�m7x2Bi ?�#2M mM/ /B2 lA h2bib KBi jXede Kb UQ?M2 oQ`#2`2BimM;2MV 7�bi kyy@K�H bQ pB2H
�mb7Ƀ?`mM;bx2Bi #2MƺiB;2MX AMbQ72`M #2bi iB;2M /B2 G�m7x2Bi2M /2` h2bib BM C�w1 /B2 2Mi@
bT`2+?2M/2 �MM�?K2 pQM *Q?MX �mz HHB; Bbi- /�bb /B2 AMi2;`�iBQMbi2bib xr�` 2#2M7�HHb K2?`
w2Bi �Hb /B2 lMBi h2bib #2�MbT`m+?2MX C2/Q+? #2}M/2i bB+? /2`2M /m`+?b+?MBiiHB+?2 G�m7x2Bi
MB+?i BK KBiiH2`2M "2`2B+? xrBb+?2M lMBi h2bib mM/ lA h2bib- bQM/2`M 2?2` FM�TT U7�bi
N@K�H bQ H�M;2V Ƀ#2` /2M lMBi h2bibX

8XkX9 _2/mM/�Mx2M pQM lA h2bib BM C�w1

wm` ɂ#2`T`Ƀ7mM;- rB2 pB2H J2?`r2`i D2/2` r2Bi2`2 lA h2bi7�HH ;2M2`B2`i- rm`/2M �HH2 Ry8
�Hb lA h2bib 2BM;2bim7i2M h2bi7 HH2 M�+?2BM�M/2` �mb;27Ƀ?`iX L�+? /2` �mb7Ƀ?`mM; D2/2b
r2Bi2`2M h2bib rm`/2 /B2 �Mx�?H /2` xmb ixHB+? BK _�?K2M /2` h2bi�mb7Ƀ?`mM; /m`+?H�m@
72M2M *Q/2x2BH2M /QFmK2MiB2`iX .B2 ;2b�KK2Hi2M .�i2M r2`/2M BM �##BH/mM; 8X9 BM 2BM2K
:`�T?2M pBbm�HBbB2`iX .B2 h2bib rm`/2M D2 S�+F�;2 BM �HT?�#2iBb+?2` _2B?2M7QH;2 �mb;2@
7Ƀ?`iX �mb /B2b2K :`mM/ KɃbb2M /B2 ;2b�KK2Hi2M .�i2M F`BiBb+? #2i`�+?i2i r2`/2M- /� /B2
_2B?2M7QH;2 1BM~mbb �m7 /B2 D2r2BHB;2 wmM�?K2 /2` �mb;27Ƀ?`i2M GP* pQM 2BM2K h2bi7�HH
xmK M +?bi2M ?�iX �HH2`/BM;b bBM/ /B2 h2biFH�bb2M M�+? 6�+?HB+?F2Bi2M �m7;2i2BHi- rQKBi
bB+? /2` D2r2BHb ;2i2bi2i2 *Q/2 ;`mM/b ixHB+? mMi2`b+?2B/2M bQHHi2X .�?2` rɃ`/2 KBi 2BMB;2`
q�?`b+?2BMHB+?F2Bi 2BM �#r2B+?2M/2b 1`;2#MBb /B2 ;H2B+?2M a+?HɃbb2 xmH�bb2MX

.B2 �##BH/mM; 2Mi? Hi xr2B GBMB2MX .B2 #H�m2 GBMB2 x2B;i /B2 BM/BpB/m2HH2M J2bb2`;2#MBb@
b2 xm` xmb ixHB+?2M �mb;27Ƀ?`i2M GP* D2/2b 2BMx2HM2M h2bi7�HHbX .B2 Q`�M;2 GBMB2 #BH/2i �Hb
o2`;H2B+?br2`i /2M .m`+?b+?MBii /2` xmb ixHB+? �mb;27Ƀ?`i2M GP* �HH2` lA h2bib �#X o2`@
;H2B+?i K�M /�b 1`;2#MBb KBi /2` p2`Kmi2i2M Em`p2 �mb �##BH/mM; 9XR- 7 HHi �m7- /�bb bB+?
/B2 2`r�`i2i2 Em`p2 BM 2ir� rB2 2BM2 bi�`F ;2;H ii2i2 o2`bBQM /2` 1`;2#MBbFm`p2 p2`? HiX
�?MHB+? bBM/ /2` bi�`F2 �MbiB2; /2` ;2i2bi2i2M GP* xm "2;BMM /2` h2bi�mb7Ƀ?`mM; mM/ /B2
/�`�m7?BM �#M2?K2M/2 �Mx�?H #2B r2Bi2`2M �mb;27Ƀ?`i2M lA h2bibX wmb ixHB+? 7 HHi �m7- /�bb
2b 2BMB;2 r2MB;2 bi�`F2 �MbiB2;2 ;B#i- M�+? /2M2M /B2 Em`p2 rB2/2`mK bi�`F �#7 HHiX 1BM2M
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�##BH/mM; 8X9, wmM�?K2 /2` ;2i2bi2i2M GP* /m`+? lA h2bib BM C�w1

bi `F2`2M �MbiB2; �m7 Ƀ#2` 98y xmb ixHB+? ;2i2bi2i2 GP* 2``2B+?2M Mm` bB2#2M h2bi7 HH2X
"2B /B2b2M ?�M/2Hi 2b bB+? D2r2BHb mK /2M xm2`bi �mb;27Ƀ?`i2M h2bi 2BM2` M2m2M h2biFH�bb2-
rQ/m`+? BM /2M K2Bbi2M 6 HH2M 2BM2 xmpQ` MQ+? MB+?i ;2i2bi2i2 6�+?HB+?F2Bi ;2i2bi2i rB`/X
.2` bi�`F2 �#7�HH /2` Em`p2 M�+? /2M aTBix2M HB2;i �M r2Bi2`2M h2bi7 HH2M BM /2` ;H2B+?2M
EH�bb2 mM/ bQKBi /2` ;H2B+?2M 6�+?HB+?F2Bi- rQ/m`+? ;`ƺĽi2Mi2BHb /B2b2H#2M GP* ;2i2bi2i
r2`/2MX .B2 Q`�M;2 GBMB2 x2B;i /B2 /m`+?b+?MBiiHB+?2 �Mx�?H pQM RRe xmb ixHB+? �mb;27Ƀ?`i2M
GP* T`Q h2bi7�HHX oQM /2M Ry8 h2bib HB2;2M KBi 3j h2bib dNW mMi2` /2K a+?MBii- rQKBi
bB2 T`Qx2Mim�H 7Ƀ` 2BM2 xmb ixHB+?2 *Q/2@�#/2+FmM; mMi2` y-dW URRe pQM BMb;2b�Ki Rdd9NV
bQ`;2MX

> ii2 K�M #2B /2` _2B?2M7QH;2 /2` h2bi�mb7Ƀ?`mM; 2BM2 �M/2`2 _2B?2M7QH;2 /2` h2bi@
FH�bb2M ;2r ?Hi- rɃ`/2 /2` :`�T? �M/2`b �mbb2?2M mM/ �M/2`2 w�?H2M HB272`MX 1b F�MM
i`Qix/2K �M;2MQKK2M r2`/2M- /�bb bB+? �m7;`mM/ /2` lMi2`b+?2B/mM; /2` 6�+?HB+?F2Bi2M
/2` h2biFH�bb2M  ?MHB+? pB2H2 HQF�H2 J�tBK� 2`;2#2M mM/ /B2 K2Bbi2M h2bi7 HH2 F2BM2 ?Q?2
xmb ixHB+?2 *Q/2@�#/2+FmM; ;2HB272`i ? ii2MX

JBbbi K�M *Q?Mb �MM�?K2- /�bb mK7�bb2M/2b h2bi2M KBi lA h2bib xm _2/mM/�Mx2M
7Ƀ?`i- �M /2M 1`;2#MBbb2M- F�MM /B2b2 BK 6�HH pQM C�w1 /m`+?�mb �Hb #2bi iB;i �M;2b2?2M
r2`/2MX a+?QM #2B /2` p2`? HiMBbK ĽB; ;2`BM;2M �Mx�?H �M lA h2bib BM C�w1 ?�i bB+?
;2x2B;i- /�bb /B2 K2Bbi2M pQM B?M2M MB+?i pB2H2 mM;2i2bi2i2 GP* �mb7Ƀ?`2M- rQKBi /B2 h2bib
;`ƺĽi2Mi2BHb #2`2Bib ;2i2bi2i2M *Q/2 �mb7Ƀ?`2MX .�`�mb F�MM /2` a+?Hmbb ;27QH;2`i r2`/2M-
/�bb 2BM2 MQ+? mK7�bb2M/2`2 h2bimM; pQM C�w1 KBi lA h2bib- TQi2MxB2HH xm 2BM2K MQ+?
MB2/`B;2`2M .m`+?b+?MBii �M xmb ixHB+? ;2i2bi2i2M GP* 7Ƀ?`2M rɃ`/2X

8XkX8 S`�FiBb+?2 :`2Mx2M /B2b2` �`#2Bi
wB2H /2b T`�FiBb+?2M h2BHb /B2b2` "�+?2HQ`�`#2Bi r�` 2b- /B2 xmpQ` ;2b�KK2Hi2M J2i`BF2M
�m7 2BM S`QD2Fi �Mxmr2M/2MX .�KBi bQHHi2 xmK 2BM2M 2`T`Q#i r2`/2M- r2H+?2 JBii2H mM/
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>�M/HmM;bb+?`Bii2 xmK 1`7QH; #2Bi`�;2M FƺMM2MX wmK �M/2`2M bQHHi2 �M?�M/ /2` 1`;2#MBbb2
#2BbTB2H?�7i ;2x2B;i r2`/2M- BMrB272`M /B2b2 a+?Hmbb7QH;2`mM;2M #2xɃ;HB+? /2` h2biTv`�KB/2
xmH�bb2M rɃ`/2MX

"2BK ɂ#2`;�M; pQM /2` h?2Q`B2 BM /B2 S`�tBb bi2HH2M /B2 J2i`BF2M D2/Q+? i2BHr2Bb2
�M7Q`/2`mM;2M- /B2 _�?K2M#2/BM;mM;2M /B2b2` �`#2Bi Ƀ#2`bi2B;2MX .B2b 7Ƀ?`i /�xm- /�bb
MB+?i �HH2 J2i`BF2M �m7 /�b 6Q`b+?mM;bQ#D2Fi �M;2r2M/2i r2`/2M FƺMM2MX .B2 �M;2r2M/2@
i2M J2i`BF2M rB2 /B2 J2bbmM; /2` h2bip2`i2BHmM; Q/2` /B2 G�m7x2Bi2M /2` h2bi�`i2M 2BMi-
/�bb bB2 +Q/2#�bB2`i- Q?M2 1BM#2xm; /2b 1MirB+FH2`i2�Kb mM/ Q?M2 LQir2M/B;F2Bi 2BM2b H M@
;2`7`BbiB;2M J2bbx2Bi`�mKb 2BM;2b2ixi r2`/2M FƺMM2MX J2i`BF2M rB2 /B2 62?H2`FQ``2Fim`x2Bi-
/B2 62?Hb+?H�;[mQi2 mM/ /2` 1MirB+FHmM;b�m7r�M/ D2 h2bi�`i bBM/ �MbT`m+?bpQHH2`- /� bB2
2#2M/B2b2M w2Bi`�mK mM/ /2M 1BM#2xm; /2b 1MirB+FH2`i2�Kb 2`7Q`/2`MX 1b Bbi xm 2`r�`i2M-
/�bb /B2 1`;2#MBbb2 /B2b2` /`2B J2i`BF2M 2`bi /�MM �mbb�;2F` 7iB; r `2M- r2MM 2BM2 ;`ƺĽ2`2
.�i2MK2M;2 ;2b�KK2Hi rɃ`/2X AMbQ72`M ? ii2 7Ƀ` /2`2M T`�FiBb+?2 �Mr2M/mM; 2BM 6Q`@
b+?mM;bx2Bi`�mK �M;2H2;i r2`/2M KɃbb2M- /2` /B2 "2�`#2BimM;bx2Bi /B2b2` "�+?2HQ`�`#2Bi
Ƀ#2`biB2;2M ? ii2X wm/2K r `2 2`7Q`/2`HB+?- /�bb /�b 1MirB+FH2`i2�K /B2 EQ``2Fim`x2Bi2M-
/B2 1MirB+FHmM;bx2Bi2M mM/ /B2 �Mx�?H /2` 72?H;2b+?H�;2M2M h2bib ;2M�m /QFmK2MiB2`iX
>B2`7Ƀ` bBM/ �HH2`/BM;b 2BM2 H M;2`7`BbiB;2 SH�MmM;- bQrB2 2BM 1MirB+FH2`i2�K KBi /2` Jƺ;@
HB+?F2Bi 2BM2` mK7�bb2M/2M .�i2M2`7�bbmM; MQir2M/B;X .2` p2`? HiMBbK ĽB; Fm`x2 w2Bi`�?@
K2M /B2b2` �`#2Bi mM/ /B2 1`K�M;2HmM; 2BM2b xm` o2`7Ƀ;mM; bi2?2M/2M 1MirB+FH2`i2�Kb
HB2Ľ2M /B2 lKb2ixmM; 2BMB;2` J2i`BF2M /2b?�H# MB+?i xmX .�?BM;2?2M/ FƺMM2M �HbQ F2BM2
�mbr2`i#�`2M J2bbr2`i2 T` b2MiB2`i r2`/2MX C2/Q+? F�MM �Hb 1`;2#MBb 72bi;2?�Hi2M r2`@
/2M- /�bb 7Ƀ` 2BM2 2`7QH;`2B+?2 �Mr2M/mM; /2` J2i`BF2M 7Ƀ` /B2 62?H2`FQ``2Fim`x2Bi- /B2
62?Hb+?H�;[mQi2 mM/ /2M 1MirB+FHmM;b�m7r�M/ D2 h2bi�`i 2MibT`2+?2M/2 oQ`#2`2BimM;2M BM
6Q`K 2BM2b �mb`2B+?2M/2M lMi2`bm+?mM;bx2Bi`�mKb mM/ 2BM2b BMbi`mB2`i2M 1MirB+FH2`i2�Kb
;2i iB;i r2`/2M KɃbb2MX
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8Xj wmb�KK2M7�bbmM; /2` T`�FiBb+?2M �Mr2M/mM; mM/
/2` 1`;2#MBbb2

AMb;2b�Ki HB2Ľ2M bB+? BK _�?K2M /B2b2` �`#2Bi 7ɃM7 pQM M2mM J2i`BF2M T`�FiBb+? �Mr2M/2MX
.�/m`+? FQMMi2M xmKBM/2bi T`�FiBb+? F2BM2 �mbb�;2M xm /2M 1MirB+FHmM;bx2Bi2MfFQbi2M
mM/ /2` 62?H2`}M/mM;fFQ``2Fim` /2` 2BMx2HM2M h2bi�`i2M bQrB2 /2` "`Ƀ+?B;F2Bi /2` lA h2bib
;2i`Qz2M r2`/2MX �M/2`2`b2Bib HB2Ľ2M bB+? 7QH;2M/2 J2i`BF2M �Mr2M/2M,

Ç �Mx�?H /2` h2bi7 HH2 D2 h2bi�`i

Ç w2BH2MɃ#2`/2+FmM; D2 h2bi�`i

Ç S7�/Ƀ#2`/2+FmM; D2 h2bi�`i

Ç .m`+?b+?MBiiHB+?2 G�m7x2Bi D2 h2bi�`i

Ç _2/mM/�Mx2M pQM lA h2bib

.m`+? /2`2M �Mr2M/mM; FQMMi2 xmK 2BM2M 2BM 1BM#HB+F BM TQi2MxB2HH MQir2M/B;2 oQ`@
#2`2BimM;bK�ĽM�?K2M rB2 /�b G�#2HM /2` h2bi7 HH2- /�b 1`bi2HH2M pQM h2biFQM};m`�iBQM2M
bQrB2 /B2 o2`r2M/mM; 2BM2` 1MirB+FHmM;bmK;2#mM;- /B2 2BM2 lMi2`bm+?mM; /2` h2bi�#/2@
+FmM; mMi2`biɃixi- ;2;2#2M r2`/2MX �M/2`2`b2Bib 2`H�m#2M /B2 1`;2#MBbb2 xmKBM/2bi 2`bi2
o2`KmimM;2M #2xɃ;HB+? /2` _B+?iB;F2Bi /2` E2`M;2/�MF2M xm` h2biTv`�KB/2X 1b FQMMi2 xm@
M +?bi ;2x2B;i r2`/2M- rB2 Ƀ#2`T`Ƀ7i rB`/- Q# /B2 h2biTv`�KB/2 BM 2BM2K aQ7ir�`2bvbi2K
mK;2b2ixi rB`/- mM/ /�bb /B2b BM C�w1 /2` 6�HH BbiX "2xɃ;HB+? /2` h2bi�#/2+FmM; rm`/2M
xr2B J2i`BF2M Ƀ#2`T`Ƀ7i- M KHB+? /B2 w2BH2MɃ#2`/2+FmM; mM/ /B2 S7�/�#/2+FmM;X "2B/2
FƺMM2M xmKBM/2bi BK 6�HH pQM C�w1 MB+?i #2bi iB;2M- /�bb pB2H2 lMBi h2bib xm 2BM2` ?Q?2M
h2bi�#/2+FmM; 7Ƀ?`2MX .B2 J2i`BF xm` G�m7x2Bi /2` h2bi�`i2M ?�i rB2/2`mK /B2 p2`Kmi2i2M
Fm`x2M G�m7x2Bi2M /2` lMBi h2bib #2bi iB;i mM/ x2B;i xm/2K- /�bb xmK 2BM2M /B2 G�m7x2Bi2M
/2` AMi2;`�iBQMbi2bib Mm` ;2`BM;7Ƀ;B; H M;2` bBM/ mM/ xmK �M/2`2M /B2 /2` lA h2bib mK 2BM
oB2H7�+?2b H M;2` bBM/X �m+? /B2 1`;2#MBbb2 /2` J2i`BF xm /2M _2/mM/�Mx2M /2` lA h2bib
F�MM BM "2xm; �m7 C�w1 /B2 �mbb�;2 #2bi iB;2M- /�bb mK7�bb2M/2b h2bi2M KBi lA h2bib xm
_2/mM/�Mx2M 7Ƀ?`iX

AMb;2b�Ki rB`/ bQrQ?H �M?�M/ /2` �M;2r2M/2i2M �Hb �m+? �M?�M/ /2` MB+?i �M;2r2M@
/2i2M J2i`BF2M /2miHB+?- /�bb 7Ƀ` 2BM2 2MibT`2+?2M/2 lKb2ixmM; 2BMB;2 oQ`#2`2BimM;2M
MQir2M/B; bBM/ mM/ M2#2M i2+?MBb+?2M �m+? x2BiHB+?2 �M7Q`/2`mM;2M 2`7ɃHHi b2BM KɃbb2MX
wm/2K F�MM 72bi;2?�Hi2M r2`/2M- /�bb /B2 �M;2r2M/2i2M J2i`BF2M rB2 2`?Qzi �mbb�;2M xm
/2M E2`M;2/�MF2M xm` h2biTv`�KB/2 xmH�bb2MX
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e 6�xBi

wB2H /B2b2` �`#2Bi r�` 2b- 2BM2 lMi2`bm+?mM;b;`mM/H�;2 7Ƀ` /�b EQMx2Ti /2` h2biTv`�KB/2
xm b+?�z2MX .�7Ƀ` rm`/2 xm2`bi i?2Q`B2#�bB2`i 2BM2 o2`bi M/MBb;`mM/H�;2 �m7;2#�mi- /B2
rB+?iB;bi2M �`;mK2Mi2 7Ƀ` /B2 h2biTv`�KB/2 ?2`�mb;2bi2HHi mM/ �M/2`2 h2bibi`�i2;B2M mM/
@KQ/2HH2 2BM#2xQ;2MX .�#2B rm`/2M mMi2` �M/2`2K TQi2MxB2HH2 oQ`@ mM/ L�+?i2BH2 /2` /`2B
BM /2` h2biTv`�KB/2 p2`i`2i2M2M h2bi�`i2M /2` lMBi h2bib- AMi2;`�iBQMbi2bib bQrB2 lA h2bib
mM/ h2bi�`i2M �mb �M/2`2M ai`�i2;B2M mM/ JQ/2HH2M #2H2m+?i2iX AK �Mb+?Hmbb /�`�M rm`/2
2BM a�ix �M J2i`BF2M KBi /2K wr2+F xmb�KK2M;2bi2HHi- /B2 E2`M;2/�MF2M- /B2 xm` h2biTv@
`�KB/2 ;27Ƀ?`i ?�#2M- �M?�M/ B?`2` �Mr2M/mM; #2B aQ7ir�`2T`QD2Fi2M T`�FiBb+? xm #2r2`@
i2MX .B2b2 E2`M;2/�MF2M mM/ /B2 /�`�m7 #�bB2`2M/2M J2i`BF2M xB2H2M ?�mTib +?HB+? /�`�m7
�#- /B2 h2bi�`i2M KBi2BM�M/2` xm p2`;H2B+?2M- mK bQ /2`2M :2rB+?imM; BM /2` h2biTv`�KB@
/2 xm #2m`i2BH2MX .m`+? /B2 T`�FiBb+?2 �Mr2M/mM; 2BM2b h2BHb /2` 2`�`#2Bi2i2M J2i`BF2M
�K S`QD2Fi C�w1 FQMMi2 ;2x2B;i r2`/2M- /�bb xmKBM/2bi /B2b2 J2i`BF2M _Ƀ+Fb+?HɃbb2 �m7
/B2 o�HB/Bi i /2b EQMx2Tib /2` h2biTv`�KB/2 xmH�bb2MX aQ FQMMi2 �K FQMF`2i2M "2BbTB2H
C�w1 #2bi iB;i r2`/2M- /�bb /B2 lMBi h2bib oQ`i2BH2 ;2;2MɃ#2` /2M AMi2;`�iBQMbi2bib mM/
/2M lA h2bib ?BMbB+?iHB+? /2` G�m7x2Bi2M ?�#2M- MB+?i �#2`- /�bb pB2H2 lMBi h2bib xrBM;2M/
xm 2BM2` ?Q?2M h2bi�#/2+FmM; 7Ƀ?`2MX wm/2K FQMMi2 ;2x2B;i r2`/2M- /�bb pB2H2 lA h2bib
xmK 2BM2M _2/mM/�Mx2M BM /2` h2bi�#/2+FmM; p2`m`b�+?2M mM/ xmK �M/2`2M i`Qix ;2`BM;2`
h2bi�Mx�?H xm 2BM2` `2H�iBp ;mi2M h2bi�#/2+FmM; 7Ƀ?`2M FƺMM2MX J2bbr2`i2 �Hb 1`;2#MBb
/2` �Mr2M/mM; /2` J2i`BF2M FQMMi2M 7Ƀ` /B2 1MirB+FHmM;bFQbi2M- /B2 62?H2`FQ``2Fim` mM/
/B2 62?Hb+?H�;[mQi2 /2` 2BMx2HM2M h2bi�`i2M MB+?i ;2M2`B2`i r2`/2MX C2/Q+? ?�i /B2b �m+? xm
/2` 1`F2MMiMBb ;27Ƀ?`i- /�bb 7Ƀ` /B2 �Mr2M/mM; /2` J2i`BF2M #2biBKKi2 oQ`�mbb2ixmM;2M
2`7ɃHHi b2BM KɃbb2MX

AMb;2b�Ki H bbi bB+? �M?�M/ /2` BK _�?K2M /B2b2` �`#2Bi 2`xB2Hi2M 1`;2#MBbb2 MQ+?
F2BM2 �#b+?HB2Ľ2M/2 "2m`i2BHmM; /2b EQMx2Tib /2` h2biTv`�KB/2 i iB;2MX �HH2`/BM;b rm`/2
/B2 :`mM/H�;2 7Ƀ` 2BM2 T`�FiBb+?2 lMi2`bm+?mM; /2b EQMx2Tib /2` �miQK�iBbB2`i2M h2bi@
Tv`�KB/2 ;2H2;iX 1BM2 Jƺ;HB+?F2Bi- �m7 /B2b2` �`#2Bi �m7xm#�m2M- r `2 2BM2 BK ;`ƺĽ2`2M
_�?K2M �M;2H2;i2 lMi2`bm+?mM; KBi �Mr2M/mM; /2` xmb�KK2M;2bi2HHi2M J2i`BF2M #2B
K2?`2`2M mM/ ;`ƺĽ2`2M S`QD2Fi2MX �m7 /B2b2 q2Bb2 FƺMMi2 /2M 1`;2#MBbb2M 2BM2 bi `F2`2
�mbb�;2F`�7i xm;2`2+?M2i r2`/2M- rQ/m`+? /B2 h2biTv`�KB/2 M�+? /2K �Fim2HH2M ai�M/ /2`
h2+?MBF #2r2`i2i r2`/2M FƺMMi2X

AM /B2b2` �`#2Bi rm`/2 �mĽ2`/2K #2`2Bib /�`�m7 ?BM;2rB2b2M- /�bb 2b #Bb?2` F2BM2 r2Bi2`
�M;2H2;i2M aim/B2M KBi aQ7ir�`2T`QD2Fi2M ;B#i- /B2 M�+?r2BbHB+? mM/ ;2TH�Mi /B2 h2biTv@
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`�KB/2 �Hb h2bibi`�i2;B2 mK;2b2ixi ?�#2MX AMbQ72`M FH�zi /B2b#2xɃ;HB+? MQ+? 2BM2 ;`QĽ2
GɃ+F2 xrBb+?2M /2M �MT`2BbmM;2M /2` h2biTv`�KB/2 BM GBi2`�im` mM/ AMi2`M2i mM/ 2BM2`
rBbb2Mb+?�7iHB+?2M "2x2m;mM;- /�bb /B2 h2biTv`�KB/2 M�+?r2BbHB+? /B2 aQ7ir�`2[m�HBi i pQM
aQ7ir�`2T`QD2Fi2M bB+?2`i mM/ p2`#2bb2`iX
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GBi2`�im`

(�K�) �K�xQMX q�b bBM/ JB+`Qb2`pB+2b\ m`H, ?iiTb,ff�rbX�K�xQMX+QKf/2fKB
+`Qb2`pB+2bfO,�,i2ti4JB+`Qb2`pB+2bW8*WkybBM/W8*Wky2BMW8*Wky�`
+?Bi2Fim`#2xQ;2M2`W8*WkymM/- a2`pB+2bW8*Wky;2?W8*W*jW8*W"e`2MW
8*WkyFH2BM2MW8*Wk*W8*Wky2B;2MbiW8*W*jW8*W�9M/B;2MW8*Wkyh2�KbXX
U#2bm+?i �K kkXy9XkykjVX

("2H) .2`BF "2H�B`X q?�i Ab :`2v "Qt h2biBM;\ m`H, ?iiTb,ffrrrX�m;K2MiiX+QKf
b2+m`Bivf+v#2`f;`2v@#Qt@i2biBM;fX U#2bm+?i �K jyXyjXkykjVX

(L2iRj) L2i~Bt h2+?MQHQ;v "HQ;X S`2T�`BM; i?2 L2i~Bt �SA 7Q` .2THQvK2MiX LQpX kyRjX
m`H, ?iiTb,ffM2i7HBti2+?#HQ;X+QKfT`2T�`BM;@i?2@M2i7HBt@�TB@7Q`@
/2THQvK2Mi@d3e/3783yNy/X U#2bm+?i �K y9XyeXkykjVX

("Qbkk) a?`2v� "Qb2X :2iiBM; ai�`i2/ rBi? i?2 h2bi �miQK�iBQM Sv`�KB/ Ĝ �M lHiBK�i2
:mB/2X PFiX kykkX m`H, ?iiTb,ffrrrX#`Qrb2`bi�+FX+QKf;mB/2fi2biBM;@
Tv`�KB/@7Q`@i2bi@�miQK�iBQMX U#2bm+?i �K y9XyeXkykjVX

(*�p) Gm+B� *�p2`Q@"�TiBbi�X q?�i Ab � h2bi �miQK�iBQM Sv`�KB/\ m`H, ?iiTb,
ffrrrXH2�TrQ`FX+QKf#HQ;fr?�i@Bb@�@i2bi@�miQK�iBQM@Tv`�KB/X U#2bm+?i
�K y9XyeXkykjVX

(*Q?yN) JBF2 *Q?MX am++22/BM; rBi? �;BH2 , bQ7ir�`2 /2p2HQTK2Mi mbBM; a+`mKX �Kbi2`@
/�K, �//BbQM@q2bH2v- PFiX kyyNX Bb#M, Nd3@y@jkR@8dNje@kX

(*.JR3) �M/`2B *QMi�M- *�i�HBM .2?2H2�M mM/ GBpBm JB+H2�X ǳh2bi �miQK�iBQM Tv`�KB/
7`QK i?2Q`v iQ T`�+iB+2ǴX AM, kyR3 A111 AMi2`M�iBQM�H *QM72`2M+2 QM �miQK�iB@
QM- Zm�HBiv �M/ h2biBM;- _Q#QiB+b U�Zh_VX kyR3- aX RĜ8X /QB, RyXRRyNf�Zh_X
kyR3X39ykeNNX

(*Cyk) _X.X *`�B; mM/ aXSX C�bFB2HX avbi2K�iB+ aQ7ir�`2 h2biBM;X GQM/QM, �`i2+? >Qmb2
Sm#HBb?2`b- kyykX Bb#M, Nd3@R@83y8@j8y3@jX

(*`BR3) GBb� *`BbTBMX uQm` �miQK�iBQM i2biBM; bi`�i2;v, Tv`�KB/b- i`B�M;H2b �M/ #2vQM/X
PFiX kyR3X m`H, ?iiTb,ffrrrXK�#HX+QKf#HQ;fvQm`@�miQK�iBQM@i2biBM;@
bi`�i2;vX U#2bm+?i �K y9XyeXkykjVX

(_QMRN) JB`+Q .2 _QMBX �miQK�iBbB2`i2b h2bi2MX �m;X kyRNX m`H, ?iiTb,ffrrrXKB`+Q/
2`QMBX+?fkyRNfy3fjRf�miQK�iBbB2`i2b@i2bi2MfX U#2bm+?i �K y9XyeXkykjVX

(.BDdk) 1/b;2` qX .BDFbi`�X ǳh?2 >mK#H2 S`Q;`�KK2`ǴX AM, *QKKmMX �*J URNdkVX
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https://aws.amazon.com/de/microservices/#:~:text=Microservices%5C%20sind%5C%20ein%5C%20architekturbezogener%5C%20und,Services%5C%20geh%5C%C3%5C%B6ren%5C%20kleinen%5C%2C%5C%20eigenst%5C%C3%5C%A4ndigen%5C%20Teams.
https://aws.amazon.com/de/microservices/#:~:text=Microservices%5C%20sind%5C%20ein%5C%20architekturbezogener%5C%20und,Services%5C%20geh%5C%C3%5C%B6ren%5C%20kleinen%5C%2C%5C%20eigenst%5C%C3%5C%A4ndigen%5C%20Teams.
https://aws.amazon.com/de/microservices/#:~:text=Microservices%5C%20sind%5C%20ein%5C%20architekturbezogener%5C%20und,Services%5C%20geh%5C%C3%5C%B6ren%5C%20kleinen%5C%2C%5C%20eigenst%5C%C3%5C%A4ndigen%5C%20Teams.
https://aws.amazon.com/de/microservices/#:~:text=Microservices%5C%20sind%5C%20ein%5C%20architekturbezogener%5C%20und,Services%5C%20geh%5C%C3%5C%B6ren%5C%20kleinen%5C%2C%5C%20eigenst%5C%C3%5C%A4ndigen%5C%20Teams.
https://www.augmentt.com/security/cyber/grey-box-testing/
https://www.augmentt.com/security/cyber/grey-box-testing/
https://netflixtechblog.com/preparing-the-netflix-api-for-deployment-786d8f58090d
https://netflixtechblog.com/preparing-the-netflix-api-for-deployment-786d8f58090d
https://www.browserstack.com/guide/testing-pyramid-for-test-automation
https://www.browserstack.com/guide/testing-pyramid-for-test-automation
https://www.leapwork.com/blog/what-is-a-test-automation-pyramid
https://www.leapwork.com/blog/what-is-a-test-automation-pyramid
https://doi.org/10.1109/AQTR.2018.8402699
https://doi.org/10.1109/AQTR.2018.8402699
https://www.mabl.com/blog/your-automation-testing-strategy
https://www.mabl.com/blog/your-automation-testing-strategy
https://www.mircoderoni.ch/2019/08/31/automatisiertes-testen/
https://www.mircoderoni.ch/2019/08/31/automatisiertes-testen/


(.Q/kR) E2Mi *X .Q//bX h?2 h2biBM; h`QT?v �M/ h2biBM; *H�bbB}+�iBQMbX CmMB kykRX
m`H, ?iiTb,ffF2Mi+/Q//bX+QKf#HQ;fi?2@i2biBM;@i`QT?v@�M/@i2biBM;@
+H�bbB7B+�iBQMbX U#2bm+?i �K k8XyjXkykjVX

(6QrRk) J�`iBM 6QrH2`X h2biSv`�KB/X J�B kyRkX m`H, ?iiTb,ffK�`iBM7QrH2`X+QKf
#HBFBfh2biSv`�KB/X?iKHX U#2bm+?i �K keXyjXkykjVX

(:�iR8) a�22/ :�ibQMX h?2 aQ7ir�`2 h2biBM; A+2 *`2�K *QM2X PFiX kyR8X m`H, ?iiTb,
ffb�22/;�ibQMX+QKfi?2@bQ7ir�`2@i2biBM;@B+2@+`2�K@+QM2fX U#2bm+?i �K
RdXy9XkykjVX

(ah:) aBKTHvh2bi :K#>X *Q/2 *Qp2`�;2X m`H, ?iiTb,ffrrrXi2bi�miQK�iBbB2`mM;X
Q`;fH2tBFQMf+Q/2@+Qp2`�;2fX U#2bm+?i �K kNXy8XkykjVX

(:`kR) 6�#B�M :`Qi2 mM/ JB+?�2H :22`bX �HH2b bi2?i EQT7 @ .B2 mK;2/`2?i2 h2biTv`�@
KB/2X a2TX kykRX m`H, ?iiTb,ffrrrXM2mH�M/@#7BX/2f#HQ;f�HH2b@bi2?i@
FQT7@/B2@mK;2/`2?i2@i2biTv`�KB/2X U#2bm+?i �K k8XyjXkykjVX

(>�Mkk) C2z >�M#vX aQ7ir�`2 J�BMi2M�M+2, lM/2`bi�M/BM; �M/ 1biBK�iBM; *QbibX C�MX
kykkX m`H, ?iiTb,ffrrrXHQQF7�`X+QKf#HQ;fkykkfyRfRkfbQ7ir�`2@K�BMi2M
�M+2@mM/2`bi�M/BM;@�M/@2biBK�iBM;@+QbibfX U#2bm+?i �K k9XyjXkykjVX

(AaPyR) AaPX AaPfA1* NRke@R,kyyR aQ7ir�`2 2M;BM22`BM; ě S`Q/m+i [m�HBiv ě S�`i R,
Zm�HBiv KQ/2HX CmMB kyyRX

(AaPRR) AaPX AaPfA1* k8yRy,kyRR avbi2Kb �M/ bQ7ir�`2 2M;BM22`BM; ě avbi2Kb �M/
bQ7ir�`2 Zm�HBiv _2[mB`2K2Mib �M/ 1p�Hm�iBQM UaZm�_1V ě avbi2K �M/ bQ7i@
r�`2 [m�HBiv KQ/2HbX J `x kyRRX

(AaP) AaPfA1* k8yRyX m`H, ?iiTb,ffBbQk8yyyX+QKfBM/2tXT?Tf2MfBbQ@k8yyy@
bi�M/�`/bfBbQ@k8yRyX U#2bm+?i �K keXy9XkykjVX

(C.R3) S�mH *X CQ`;2Mb2M mM/ "v`QM .2o`B2bX aQ7ir�`2 i2biBM; , � +`�7ibK�MǶb �TT`Q�+?X
8X �m~X "Q+� _�iQM, *_* S`2bb- h�vHQ` 6`�M+Bb :`QmT- kyR3X Bb#M, Nd3@y@jed@
j839N@8X

(EH2RN) ai2T?�M EH2mF2`X Zm�HBi ibbB+?2`mM; /m`+? aQ7ir�`2i2bib @ oQ`;2?2Mbr2Bb2M mM/
q2`Fx2m;2 xmK h2bi pQM C�p�@S`Q;`�KK2MX kX �m~X qB2b#�/2M, aT`BM;2` o2`@
H�;- kyRNX Bb#M, Nd3@j@3j93@kye3@eX

(EHQRd) J�`iBM EHQMFX .�b T2`72Fi2 h2biFQMx2Ti Ĝ KBi G2B+?iB;F2Bi5 �T`X kyRdX m`H,
?iiTb,ffrrrXBM7Q`K�iBF@�Fim2HHX/2f2MirB+FHmM;fK2i?Q/2Mf/�b@T2`72F
i2@i2biFQMx2Ti@BM@e@b+?`Bii2MX?iKHO+kyeRkX U#2bm+?i �K k3XyjXkykjVX

(E`2y3) S2i2` E`2mĽ2HX o2`#`2BimM; /2` S`Q;`�KKB2`bT`�+?2MX �T`X kyy3X m`H, ?iiTb,
ffrrrXHBMmt@K�;�xBMX/2f�mb;�#2Mfkyy3fy9fbT`�+?2MpB2H7�HifX U#2bm+?i
�K kRXy9XkykjVX

(JɃky) l`b JɃHH2`X *Q/2 *Qp2`�;2, oQHHbi M/B;F2Bi pQM aQ7ir�`2@h2bib #2biBKK2MX CmMB
kykyX m`H, ?iiTb,ffrrrXDQ?M2`@BMbiBimiX/2f#HQ;fB2+@ekjy9@K2/BxBMBb
+?2@bQ7ir�`2f+Q/2@+Qp2`�;2fX U#2bm+?i �K kdX C�MX kykjX
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https://kentcdodds.com/blog/the-testing-trophy-and-testing-classifications
https://kentcdodds.com/blog/the-testing-trophy-and-testing-classifications
https://martinfowler.com/bliki/TestPyramid.html
https://martinfowler.com/bliki/TestPyramid.html
https://saeedgatson.com/the-software-testing-ice-cream-cone/
https://saeedgatson.com/the-software-testing-ice-cream-cone/
https://www.testautomatisierung.org/lexikon/code-coverage/
https://www.testautomatisierung.org/lexikon/code-coverage/
https://www.neuland-bfi.de/blog/alles-steht-kopf-die-umgedrehte-testpyramide
https://www.neuland-bfi.de/blog/alles-steht-kopf-die-umgedrehte-testpyramide
https://www.lookfar.com/blog/2022/01/12/software-maintenance-understanding-and-estimating-costs/
https://www.lookfar.com/blog/2022/01/12/software-maintenance-understanding-and-estimating-costs/
https://iso25000.com/index.php/en/iso-25000-standards/iso-25010
https://iso25000.com/index.php/en/iso-25000-standards/iso-25010
https://www.informatik-aktuell.de/entwicklung/methoden/das-perfekte-testkonzept-in-6-schritten.html#c20612
https://www.informatik-aktuell.de/entwicklung/methoden/das-perfekte-testkonzept-in-6-schritten.html#c20612
https://www.linux-magazin.de/ausgaben/2008/04/sprachenvielfalt/
https://www.linux-magazin.de/ausgaben/2008/04/sprachenvielfalt/
https://www.johner-institut.de/blog/iec-62304-medizinische-software/code-coverage/
https://www.johner-institut.de/blog/iec-62304-medizinische-software/code-coverage/


(L�xRN) .KBi`v L�x�`2pB+?X Za@.BH2KK�, J�Mm2HH2b Q/2` �miQK�iBbB2`i2b h2bi2MX .2xX
kyRNX m`H, ?iiTb,ffBMMQrBb2@;`QmTX+QKf/2f#HQ;f[�@/BH2KK�@K�Mm�H@
i2bi@pb@�miQK�i2/@i2bifX U#2bm+?i �K kyXy9XkykjVX

(PMQkR) h?�vb2 PMQ7`BQ mM/ J�`BH2M2 GQm`2M+QX .2KvbiB7vBM; i?2 bQ7ir�`2 2M;BM22`BM;
i2bi Tv`�KB/X �T`X kykRX m`H, ?iiTb,ffH2�//2pX+QKf�;BH2@Qi?2`@r�vb@
rQ`FBM;f/2KvbiB7vBM;@bQ7ir�`2@2M;BM22`BM;@i2bi@Tv`�KB/X U#2bm+?i �K
y9XyeXkykjVX

(P`bRj) LB+Q P`b+?2HX ǳ1BM .B�HQ; mMi2` 6`2K/2M, h2bi�miQK�iBbB2`mM; BM /2` S`�tBbǴX
AM, UkyRjVX m`H, ?iiTb,ffrrrX�Bi;K#?X/2frT@+QMi2MifmTHQ�/bfkyRdfyNf
h2bi�miQK�iBbB2`mM;XT/7X U#2bm+?i �K y9XyeXkykjVX

(S2/kR) aǠ`2M S2/2`b2MX >Qr iQ �pQB/ i?2 A+2 *`2�K *QM2 Q7 h2bi �miQK�iBQMX a2TX
kykRX m`H, ?iiTb,ffrrrX#mBH/BM;#2ii2`bQ7ir�`2X+QKf�pQB/@B+2@+`2�K@
+QM2@Q7@i2bi@�miQK�iBQMfX U#2bm+?i �K kyXy9XkykjVX

(SH�kk) :�bT�`/ SH�Mi`QmX JB+`Qb2`pB+2b r2`/2M xm` ai�M/�`/�`+?Bi2Fim` 7Ƀ` �Mr2M@
/mM;2M @ Bbi 2b �M /2` w2Bi- 2BMxmbi2B;2M\ U*HQm/@h`2M/b kykkVX a2TX kykkX
m`H, ?iiTb , f f rrr X b+�H2r�v X +QK f /2 f #HQ; f KB+`Qb2`pB+2b @ r2`/2M @
xm` @ bi�M/�`/�`+?Bi2Fim` @ 7m` @ �Mr2M/mM;2M @ Bbi @ 2b @ �M @ /2` @ x2Bi @
2BMxmbi2B;2M@+HQm/@i`2M/b@kykkfX U#2bm+?i �K kkXy9XkykjVX

(SQ2kk) J�`B2 SQ2MBb+?X .B2 h2biTv`�KB/2X �m;X kykkX m`H, ?iiTb,ffrrrXQT2MFMQrH2
/;2X/2f#HQ;f/B2@i2biTv`�KB/2X U#2bm+?i �K k9XyjXkykjVX

(SQbkR) lr2 SQbiX "2bb2` +Q/2M , "2bi S`�+iB+2b 7Ƀ` *H2�M *Q/2X kX �m~�;2X "QMM,
_?2BMr2`F o2`H�;- kykR- aX RyRĜRy8X Bb#M, Nd3@j@3jek@39N9@jX

(__Jkj) J�t _Qb2`- >�MM�? _Bi+?B2 mM/ 1/Qm�`/ J�i?B2mX q?�i Bb JQQ`2Ƕb G�r\
J `x kykjX m`H, ?iiTb,ffQm`rQ`H/BM/�i�XQ`;fKQQ`2b@H�rX U#2bm+?i �K
RdXy9XkykjVX

(a+?R3) �M/`û a+?�z2`X h2biBM; Q7 JB+`Qb2`pB+2bX C�MX kyR3X m`H, ?iiTb,ff2M;BM22
`BM;X�ibTQiB7vX+QKfkyR3fyRfi2biBM;@Q7@KB+`Qb2`pB+2bfX U#2bm+?i �K
kkXy9XkykjVX

(a+?Rd) �H2t�M/`� a+?H�/2#2+FX q�`mK �HH2 lA h2biBM; ?�bb2MĘ mM/ r�`mK /2` b+?H2+?@
i2 _m7 Ui2BHr2Bb2V MB+?i p2`/B2Mi Bbi5 �T`X kyRdX m`H, ?iiTb,ff2MirB+FH2`X
/2fi2biBM;fr�`mK@�HH2@mB@i2biBM;@?�bb2M@mM/@r�`mK@/2`@b+?H2+?i2@
`m7@i2BHr2Bb2@MB+?i@p2`/B2Mi@BbiX U#2bm+?i �K R8Xy9XkykjVX

(aBMkk) _Q?�M aBM;?X h?2 h2biBM; Sv`�KB/, aBKTHB}2/ 7Q` PM2 �M/ �HHX J�B kykkX m`H,
?iiTb,ffrrrX?2�/bTBMXBQf#HQ;fi?2@i2biBM;@Tv`�KB/@bBKTHB7B2/@7Q`@
QM2@�M/@�HHX U#2bm+?i �K ReXy9XkykjVX

(_27kk) h?2 _2~2+i h2�KX J�TTBM; i?2 h2biBM; Sv`�KB/ iQ �miQK�i2/ h2biBM; hQQHbX
J�B kykkX m`H, ?iiTb , f f `27H2+i X `mM f �`iB+H2b f �miQK�i2/ @ i2biBM; @
iQQHbfX U#2bm+?i �K ReXy9XkykjVX
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https://innowise-group.com/de/blog/qa-dilemma-manual-test-vs-automated-test/
https://innowise-group.com/de/blog/qa-dilemma-manual-test-vs-automated-test/
https://leaddev.com/agile-other-ways-working/demystifying-software-engineering-test-pyramid
https://leaddev.com/agile-other-ways-working/demystifying-software-engineering-test-pyramid
https://www.aitgmbh.de/wp-content/uploads/2017/09/Testautomatisierung.pdf
https://www.aitgmbh.de/wp-content/uploads/2017/09/Testautomatisierung.pdf
https://www.buildingbettersoftware.com/avoid-ice-cream-cone-of-test-automation/
https://www.buildingbettersoftware.com/avoid-ice-cream-cone-of-test-automation/
https://www.scaleway.com/de/blog/microservices-werden-zur-standardarchitektur-fur-anwendungen-ist-es-an-der-zeit-einzusteigen-cloud-trends-2022/
https://www.scaleway.com/de/blog/microservices-werden-zur-standardarchitektur-fur-anwendungen-ist-es-an-der-zeit-einzusteigen-cloud-trends-2022/
https://www.scaleway.com/de/blog/microservices-werden-zur-standardarchitektur-fur-anwendungen-ist-es-an-der-zeit-einzusteigen-cloud-trends-2022/
https://www.openknowledge.de/blog/die-testpyramide
https://www.openknowledge.de/blog/die-testpyramide
https://ourworldindata.org/moores-law
https://engineering.atspotify.com/2018/01/testing-of-microservices/
https://engineering.atspotify.com/2018/01/testing-of-microservices/
https://entwickler.de/testing/warum-alle-ui-testing-hassen-und-warum-der-schlechte-ruf-teilweise-nicht-verdient-ist
https://entwickler.de/testing/warum-alle-ui-testing-hassen-und-warum-der-schlechte-ruf-teilweise-nicht-verdient-ist
https://entwickler.de/testing/warum-alle-ui-testing-hassen-und-warum-der-schlechte-ruf-teilweise-nicht-verdient-ist
https://www.headspin.io/blog/the-testing-pyramid-simplified-for-one-and-all
https://www.headspin.io/blog/the-testing-pyramid-simplified-for-one-and-all
https://reflect.run/articles/automated-testing-tools/
https://reflect.run/articles/automated-testing-tools/


(qBiRN) 6`�MF qBii2X h2biK�M�;2K2Mi mM/ aQ7ir�`2i2bi , h?2Q`2iBb+?2 :`mM/H�;2M mM/
T`�FiBb+?2 lKb2ixmM;X kX �m~�;2X qB2b#�/2M, aT`BM;2` o2`H�;- kyRN- aX RkX Bb#M,
Nd3@j@e83@k8y3d@9X

(w:EN9) >2BMx wɃHHB;?Qp2M- :mB/Q :`v+x�M mM/ EH�mb EBH#2`i?X P#D2FiQ`B2MiB2`i2 �M@
r2M/mM;b2MirB+FHmM;X kX �m~X qB2b#�/2M, oB2r2; o2`H�;- RNN9X Bb#M, Nd3@j@
eej@RyNke@eX
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1B/2bbi�iiHB+?2 o2`bB+?2`mM;

>B2`KBi p2`bB+?2`2 B+? �M 1B/2b bi�ii- /�bb B+? /B2 pQ`HB2;2M/2 �`#2Bi BK "�+?2HQ`bim/B2M@
;�M; AM7Q`K�iBF b2H#bibi M/B; p2`7�bbi mM/ F2BM2 �M/2`2M �Hb /B2 �M;2;2#2M2M >BH7bKBii2H Ĝ
BMb#2bQM/2`2 F2BM2 BK Zm2HH2Mp2`x2B+?MBb MB+?i #2M�MMi2M AMi2`M2i@Zm2HH2M Ĝ #2Mmixi ?�#2X
�HH2 ai2HH2M- /B2 rƺ`iHB+? Q/2` bBMM;2K Ľ �mb o2`ƺz2MiHB+?mM;2M 2MiMQKK2M rm`/2M- bBM/
�Hb bQH+?2 F2MMiHB+? ;2K�+?iX A+? p2`bB+?2`2 r2Bi2`?BM- /�bb B+? /B2 �`#2Bi pQ`?2` MB+?i BM
2BM2K �M/2`2M S`Ƀ7mM;bp2`7�?`2M 2BM;2`2B+?i ?�#2 mM/ /B2 2BM;2`2B+?i2 b+?`B7iHB+?2 6�bbmM;
/2` �m7 /2K 2H2Fi`QMBb+?2M aT2B+?2`K2/BmK 2MibT`B+?iX

>�K#m`;- /2M jyX CmMB kykj

J�tBKBHB�M P2`ix2M

1`FH `mM; xm` o2`ƺz2MiHB+?mM;

A+? #BM KBi 2BM2` 1BMbi2HHmM; BM /2M "2bi�M/ /2` "B#HBQi?2F /2b 6�+?#2`2B+?2b 2BMp2`bi�M/2MX

>�K#m`;- /2M jyX CmMB kykj

J�tBKBHB�M P2`ix2M
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