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��ÃÌÓĄÅ¡�¬¡Ë¡Ìî ɦ �¡�Å�ã�î´ÓÌ

A rQmH/ HBF2 iQ i?�MF Kv bmT2`pBbQ`-
AM;X JB`QbH�p J�+őF- S?X.X- 7Q` ?Bb T�@
iB2M+2- p�Hm�#H2 �/pB+2 �M/ 2M+Qm`�;2@
K2MiX

A �HbQ +QmH/ MQi ?�p2 mM/2`i�F2M i?Bb
DQm`M2v rBi?Qmi GmF�Ȓ h`2KH- r?Q ;2M@
2`QmbHv T`QpB/2/ FMQrH2/;2 �M/ 2tT2`@
iBb2X

h?�MFb b?QmH/ �HbQ ;Q iQ C�M
SǼő#Q`bFɷ 7Q` ?Bb 722/#�+FX

G�biHv- AǶ/ HBF2 iQ K2MiBQM Kv 7�KBHv
7Q` bmTTQ`iBM; K2 /m`BM; Kv bim/B2bX

A /2+H�`2 i?�i i?Bb i?2bBb r�b +QK@
TQb2/ #v Kvb2H7- �M/ A [mQi2/ �HH mb2/
bQm`+2b Q7 BM7Q`K�iBQM BM �++Q`/ rBi?
J2i?Q/B+�H BMbi`m+iBQMb �#Qmi 2i?B+�H
T`BM+BTH2b 7Q` r`BiBM; �+�/2KB+ i?2b2bX

S`�;m2- J�v ky- kykk

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

ă



��çîã�Ãî ɦ ��çîã��î

L� E�i2/Ǽ2 TQÍői�ÍQpû ;`�}Fv � BM@
i2`�F+2 M� 61G Ìolh T`Q#ő?� pɷpQD
BMi2`�FiBpMő ?K�iQpû KQ/mH�`Mő K�Tv
BMi2`Bû`ɩX h�iQ /BTHQKQp� T`�+2 TǼ2/@
bi�pmD2 `QxȒőǼ2Mő T`Q MQpû ȹÍ2Hv- Fi2`û D2
x�HQʈ2Mû M� bi2DMû x�FH�/Mő 2H2Fi`QMB+Fû
/2b+2X S`Qp2/HB DbK2 �M�Hɷxm KMQ?� TQ@
Kɩ+2F- Fi2`û HB/û b2 x`�FQpɷK TQbiBʈ2@
MőK TQmʈőp�DőX L2DT`p2 DbK2 b2 x�KÿǼBHB
M� TQKɩ+Fv T`Q pɷmFm � TQx/ÿDB M�
pQHMQ Í�bQpû TQKɩ+Fv � FQKT2Mx�ÍMő
M�bi`QD2X �M�Hɷx� M�K mF�x�H� +?v#ÿDő+ő
T`Q/mFiv K2xB D2/MQ/m+?ɷKB �M�HQ;Q@
pɷKB TQKɩ+F�KB � bT2+B�HBxQp�MɷKB
2H2Fi`QMB+FɷKB M�bi`QDBX

w� TQmʈBiő Bi2`�iBpMő?Q M�p`?Qpû?Q
T`Q+2bm l*. DbK2 pvipQǼBHB `QxȒBǼmDő+ő
/2bFm M�xp�MQm "`�BHHɩp /pQD KQ/mHX
SQbH2/Mő Bi2`�+2 K� bFpÿHQm ?K�iQpQm
Q/2xpm b /pÿK� THMɷK� "`�BHHQpQ Ȓ2biB
#Q/v M�p`+?mX h2MiQ p?Q/Mÿ M�p`ʈ2Mɷ
KQ/mH M�K mKQʈƚmD2 FQK#BMQp�i pɷ@
mFm "`�BHHQp� TőbK� � T2t2bQ- Fi2`û TQ@
K�?� b T`Q+pBÍQp�MőK H�iFvX .�H2 DbK2
TǼBT`�pBHB KMQ?Q x�#�pMɷ+? ?2`Mő+?
#�HőÍFɩX L2DQ#Hő#2MÿDȒő K2xB ȹÍ�biMőFv
2tT2`BK2Mim #vHv xM�Kû Í2bFû ?H�bvX
E`QK xKőMÿMɷ+?- KQ/mH Hx2 i�Fû TQmʈői
F bBKmH�+B pvbőH�ÍFv T`Q M2pB/QKûX

>H�pMő `2�F+ő M� BMi2`�F+B ?K�i2K D2
TǼ2pQ/ i2tim M� ?H�bQpQm bvMiûxm- D2Dőʈ
Fp�HBi� #vH� x�b�/Mő T`Q M�Ȓ T`QD2FiX

a HB/KB bT�/�Dő+őKB /Q M�Ȓő +őHQpû bFm@
TBMv DbK2 T`Qp2/HB 2tT2`BK2Mi TQmʈBi2H@
MQbiBX w�Í�HB DbK2 b TQ/bFmTBMQm �FiBp@
Mő+? M2pB/QKɷ+? /QbTÿHɷ+?X SQ/H2 pv@
bH2/Fɩ Ǽ2Ȓ2Mő bTHƚmD2 x�/�Mû TQʈ�/�pFvX
� �ʈ M� /`Q#Mû p�/v DbK2 b#ő`�HB KMQ?Q
M�T�/ɩ M� MQpû 7mMF+2 � pvH2TȒ2MőX

:Å¶�Óă� çÅÓă�ɚ >�TiB+ hBH2b- "`�BHHQpQ
TőbKQ- S2t2bQ- ȒFQH� ?`Qm- x`�FQpû TQ@
biBʈ2MőK- BMi2`�FÍMő /2bB;M

Vå¡ÃÅ�� î´îóÅóɚ LQpû xTɩbQ#v pvmʈBiő
?K�iQpɷ+? KQ/mHɩ T`Q QbQ#v b2 x`�FQ@
pɷK TQbiBʈ2MőK

�M BMi2`�+iBp2 i�+iBH2 KQ/mH�` K�T
Q7 �M BMi2`BQ` Bb #2BM; /2p2HQT2/ �i i?2
.2T�`iK2Mi Q7 *QKTmi2` :`�T?B+b �M/
AMi2`�+iBQM �i i?2 *hl 611X h?Bb i?2@
bBb T`2b2Mib �M 2ti2MbBQM #2vQM/ K�Tb
mbBM; i?2 b�K2 #�b2#Q�`/ 2H2+i`QMB+bX
q2 ?�p2 �M�Hvb2/ � #`Q�/ `�M;2 Q7
�B/b i?�i BM/BpB/m�Hb rBi? pBbBQM BK@
T�B`K2Mib mb2X �i }`bi- r2 7Q+mb2/
QM 2/m+�iBQM- �M/ H�i2` r2 KQp2/ iQ
2Mi2`i�BMK2Mi �M/ HB72@2M?�M+BM; iQQHbX
"�b2/ QM Qm` }M/BM;b- r2 ?�p2 b22M �
;�T #2ir22M bBKTH2 T?vbB+�H iQQHb �M/
bT2+B�HBb2/ 2H2+i`QMB+ ;�/;2ibX

6QHHQrBM; i?2 Bi2`�iBp2 /2bB;M T`Q+2bb
Q7 l*.- r2 ?�p2 +`2�i2/ �M 2ti2MbBQM
#Q�`/ +�HH2/ .Qm#H2 "`�BHH2 JQ/mH2X
h?2 H�i2bi Bi2`�iBQM ?�b 2t+2HH2Mi i�+iBH2
722/#�+F �M/ irQ "`�BHH2 bBt@/Qib QM
i?2 iQTX h?Bb QM2 r2HH@+`�7i2/ KQ/mH2
H2ib mb +QK#BM2 "`�BHH2 2/m+�iBQM �M/ �
J2KQ`v ;�K2 i?�i ?2HTb rBi? i?2 T`�+@
iB+2X 6m`i?2`KQ`2- r2 T`2T�`2/ K�Mv
KQ`2 ;�K2 /�i� b2ib 7Q` i?2 mb2`bX S�`@
iB+BT�MibǶ 7�pQm`Bi2b r2`2 i?2 6�KQmb
*x2+? pQB+2bX G�biHv- i?Bb KQ/mH2 Bb �
i�HFBM; bB;Mb bvbi2K bBKmH�iQ`X

h?2 T`BK�`v `2bTQMb2 iQ � iQm+?
BMi2`�+iBQM Bb i2ti iQ bT22+? pQB+2 bvM@
i?2iBb�iBQM- r?B+? [m�HBiv r�b +`m+B�H
7Q` i?2 T`QD2+iX

q2 ?�p2 +QM/m+i2/ � mb�#BHBiv 2t@
T2`BK2Mi rBi? K2K#2`b Q7 i?2 i�`;2i
;`QmTbX q2 bi�`i2/ rBi? T�`i Q7 pBbBQM@
BKT�B`2/ �+iBp2 �/mHibX 1p�Hm�iBQM
BM/B+�i2b i?�i Qm` bQHmiBQM 7mH}Hb i?2
`2[mB`2K2Mib- �M/ #2bB/2b KBMQ` 2``Q`b-
r2 +QHH2+i2/ QMHv 7mim`2 2M?�M+2K2MibX

:¡ĊĄÓã�çɚ >�TiB+ hBH2b- "`�BHH2-
J2KQ`v ;�K2- 2/mi�BMK2Mi- pBbBQM
BKT�B`K2Mi- BMi2`�+iBQM /2bB;M

ă´
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RXR JQiBp�iBQM X X X X X X X X X X X X R
RXk :Q�Hb X X X X X X X X X X X X X X X k
RXj J2i?Q/QHQ;v X X X X X X X X X X X j

ǫ �Ì�ÅĊç´ç ǭ
kXR 1/mi�BMK2Mi X X X X X X X X X X X 9

kXRXR "`�BHH2 +Q/2 X X X X X X X X X 9
kXRXk "`�BHH2 r`BiBM; rBi?

bH�i2 �M/ bivHmb X X X X X X X 8
kXRXj "`�BHH2 +m#2 X X X X X X X X X e
kXRX9 "`�BHH2 bBt@#miiQMb F2v#Q�`/ X e
kXRX8 �m/BQ �hJ h`�BMBM; X X X X d
kXRXe h�HFBM; bB;Mb bvbi2K UhaaV X N
kXRXd _2p2`bB X X X X X X X X X X X Ry
kXRX3 "�iiH2b?BT X X X X X X X X X RR
kXRXN J2KQ`v ;�K2 X X X X X X X Rk

kXk amTTQ`iBM; i2+?MQHQ;v �M�HvbBb Rk
kXkXR _�/B+�H �iQKb X X X X X X X Rk
kXkXk >�#H2 F2v#Q�`/ X X X X X X Rj
kXkXj "`�BHH2hQQi? X X X X X X X X Rj
kXkX9 PaE�_ X X X X X X X X X X R9
kXkX8 GB#HQmBb X X X X X X X X X X X R8

kXj �M�HvbBb +QM+HmbBQM X X X X X X X R8
Ǭ �¡ç´¬Ì Ǫǰ

jXR �+iQ`b X X X X X X X X X X X X X X Rd
jXk _2[mB`2K2Mib X X X X X X X X X X Rd

jXkXR 6mM+iBQM�H `2[mB`2K2Mib X X Rd
jXkXk LQM@7mM+iBQM�H `2@

[mB`2K2Mib X X X X X X X X X R3
jXj lb2 +�b2b X X X X X X X X X X X X R3
jX9 AMTmi #miiQM /2bB;M X X X X X X RN
jX8 1ti2MbBQM #Q�`/ KQ+FmTb X X X ky
jXe 6B`bi Bi2`�iBQM X X X X X X X X X X ky
jXd a2+QM/ Bi2`�iBQM X X X X X X X X kR
jX3 h?B`/ Bi2`�iBQM X X X X X X X X X kk
jXN 6Qm`i? Bi2`�iBQM X X X X X X X X k8
jXRy 6mim`2 B/2�b X X X X X X X X X X ke

ǭ hç��´Å´îĊ ¡ĉà¡ã´Ë¡Ìî ǫǲ
9XR _2b2�`+? [m2biBQMb- 2tT2`B@

K2Mi ;Q�Hb X X X X X X X X X X X kN
9Xk h�`;2i ;`QmT- b+`22MBM; X X X X kN
9Xj AMi2`pB2r b+2M�`BQ X X X X X X X jR
9X9 S`Q;`�KK�iB+�HHv +QHH2+i2/

/�i� X X X X X X X X X X X X X X X jj
9X8 6BM/BM;b 2p�Hm�iBQM X X X X X X X jj

9X8XR >�`/r�`2 BKT`2bbBQMb X X X j8
9X8Xk "`�BHH2 1/m+�iBQM X X X X X j8
9X8Xj J2KQ`v ;�K2 X X X X X X X je
9X8X9 h�HFBM; bB;Mb bvbi2K X X X X jN

9Xe 1tT2`BK2Mi pBbm�HBb�iBQM X X X X 9y
9Xd *QM+HmbBQM X X X X X X X X X X X 9k

Ǯ ,ËàÅ¡Ë¡Ìî�î´ÓÌ ǭǭ
8XR lb2/ i2+?MQHQ;B2b X X X X X X X X 99
8Xk .2THQvK2Mi �`+?Bi2+im`2 X X X X 98
8Xj aQ7ir�`2 �`+?Bi2+im`2 X X X X X X 9e
8X9 AMTmi /�i� X X X X X X X X X X X 93
8X8 *GA AMi2`7�+2 X X X X X X X X X X 9N

ǯ �ÓÌ�Åóç´ÓÌ Ǯǩ
eXR :Q�Hb 7mH}HK2Mi X X X X X X X X X 8y
eXk 6mim`2 /2p2HQTK2Mi X X X X X X 8R

Y¡«¡ã¡Ì�¡ç ǮǬ

� �� ]îãó�îóã¡ Ǯǰ

� ��ãÓÌĊËç ǮǱ

� ,Ìî¡ãă´¡Ą îã�Ìç�ã´àîç Ǯǲ
*XR S�`iB+BT�Mi R X X X X X X X X X X 8N
*Xk S�`iB+BT�Mi k X X X X X X X X X X eR
*Xj S�`iB+BT�Mi j X X X X X X X X X X ej
*X9 S�`iB+BT�Mi 9 X X X X X X X X X X e9
*X8 S�`iB+BT�Mi 8 X X X X X X X X X X ee
*Xe S�`iB+BT�Mi e X X X X X X X X X X e3
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ǫɠǪ "`�BHH2 +Q/2 QTiBQMb X X X X X X X X X X X X X X8
ǫɠǫ "`�BHH2 r`BiBM; QTiBQMb X X X X X X X X X X X8
ǫɠǬ "`�BHH2 +m#2 QTiBQMb X X X X X X X X X X X X X Xe
ǫɠǭ "`�BHH2 F2v#Q`/ QTiBQMb X X X X X X X X X Xd
ǫɠǮ �hJ bBKmH�iQ` QTiBQMb X X X X X X X X X XN
ǫɠǯ haa bBKmH�iQ` QTiBQMb X X X X X X X X X Ry
ǫɠǰ _2p2`bB U;�K2V QTiBQMb X X X X X X X X RR
ǫɠǱ "�iiH2b?BT U;�K2V QTiBQMb X X X X X RR
ǫɠǲ J2KQ`v ;�K2 QTiBQMb X X X X X X X X X Rk
ǬɠǪ a2+QM/ Bi2`�iBQM Qp2`pB2rX X X X X X kk
Ǭɠǫ h?B`/ Bi2`�iBQM Qp2`pB2r X X X X X X X k8
ǬɠǬ 6Qm`i? Bi2`�iBQM Qp2`pB2r X X X X X X ke
Ǭɠǭ aQHp2Mib +QKT�iB#BHBiv X X X X X X X X X kd
ǭɠǪ S�`iB+BT�Mib /2KQ;`�T?B+ X X X X X X jy
ǭɠǫ S�`iB+BT�Mib pBbBQM BKT�B`@

K2Mib 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
ǭɠǬ J2KQ`v :�K2 1tT2`BK2Mi

.�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 jd
ǮɠǪ J2KQ`v ;�K2 Bi2K Q#D2+i

Qp2`pB2r X X X X X X X X X X X X X X X X X X X X X X X X 93

ǪɠǪ LmK#2` �z2+i2/ #v pBbBQM
HQbb- :HQ#�H- kyky X X X X X X X X X X X X X X X XR

Ǫɠǫ >�TiB+ hBH2b "Q�`/b X X X X X X X X X X X X X Xk
ǪɠǬ AMi2`/2T2M/2M+2 Q7 ?mK�M@

+2Mi`2/ /2bB;M �+iBpBiB2b X X X X X X X X Xj
ǫɠǪ hvHQ` JB+`Q@"`�BHH2 aH�i2

rBi? aivHmb X X X X X X X X X X X X X X X X X X X X X X X8
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ǬɠǪ lb2 +�b2 /B�;`�KX X X X X X X X X X X X X X X RN
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Ǭɠǭ S`BMi2/ #miiQM bT`BM; X X X X X X X X X X kR
ǬɠǮ *QKT�`2 }`bi T`BMi iQ >�TiB+

hBH2b 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 kk
Ǭɠǯ h?B`/ Bi2`�iBQM +mi pB2r X X X X X X X kj
Ǭɠǰ h?B`/ Bi2`�iBQM #QiiQK pB2r X X X kj
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Ǭɠǲ h?B`/ Bi2`�iBQM +QMM2+i ;`B/
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ǬɠǪǩ h?B`/ KQ+FmT /2i�BH X X X X X X X X X X X k8
ǬɠǪǪ 6mim`2 Bi2`�iBQM B/2� X X X X X X X X X X X kd

ǭɠǪ *QM7mbBM J2KQ`v :�K2
Bi2Kb TH�+2K2Mi X X X X X X X X X X X X X X X X j3

ǭɠǫ J2KQ`v :�K2 "`�BHH2 .�@
i� b2i 2t�KTH2 Q7 +?�`�+i2`
BK�;BM�iBQM X X X X X X X X X X X X X X X X X X X X X j3

ǭɠǬ .Qm#H2 "`�BHH2 KQ/mH2 /B�@
;`�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 9y

ǭɠǭ "`�BHH2 *?�`�+i2` 1/m+�iBQM-
S�`iB+BT�Mi R- HQr2` +�b2 ǳ?Ǵ X X 9y

ǭɠǮ J2KQ`v :�K2- S�`iB+BT�Mi
R- 1M;HBb?@*x2+?X X X X X X X X X X X X X X X X 9R

ǭɠǯ J2KQ`v :�K2- S�`iB+BT�Mi
e- *x2+? 7�KQmb pQB+2 X X X X X X X X X X 9R

ǮɠǪ .2THQvK2Mi /B�;`�K X X X X X X X X X X 98
Ǯɠǫ *H�bb /B�;`�K X X X X X X X X X X X X X X X X X 9e

ă´´´
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AM i?2 #2;BMMBM;- r2 bi�i2 Qm` KQiBp�iBQM 7Q` i?Bb T`QD2+iX q?v �`2 r2 7Q+mbBM; QM
BM/BpB/m�Hb rBi? pBbBQM BKT�B`K2Mib\ q?�i +QmH/ #2 i?2 #2M2}ib Q7 2ti2M/BM; �M
�H`2�/v 2tBbiBM; bQHmiBQM- �M/ r?v i?Bb bQHmiBQM b22Kb HBF2 � ;QQ/ #�b2\ q2 BMi`Q/m+2
/B`2+iBQMb r2 #2HB2p2 �`2 bmBi�#H2 7Q` #2BM; i?2 M2r r�vb Q7 mbBM; i?2 >�TiB+ hBH2b
#�b2#Q�`/- 6B;m`2 RXkX

q2 #`B2~v /2b+`B#2 Qm` ;Q�Hb �M/ 2tT2+i�iBQMb Q7 i?2 i?2bBb `2bmHibX q2 �BK iQ
�M�Hvb2 i?2 iQTB+- /2bB;M M2r ?�`/r�`2- BKTH2K2Mi bQ7ir�`2 iQ +QMM2+i i?2 Q`B;BM�H
#�b2#Q�`/ rBi? i?2 M2r 2ti2MbBQM �M/ +QM/m+i � mb�#BHBiv 2tT2`BK2Mi rBi? pBbm�HHv
BKT�B`2/ BM/BpB/m�HbX

G�biHv- r2 QmiHBM2 i?2 K2i?Q/QHQ;v �M/ T`Q+2bb2b Q7 Qm` rQ`F i?�i r2 rBHH mb2 iQ
�+?B2p2 i?2 K2MiBQM2/ ;Q�Hb �M/ 7mH}H Qm` 2tT2+i�iBQMbX

ǪɠǪ BÓî´ă�î´ÓÌ
h?2 �KQmMi Q7 BM/BpB/m�Hb rBi? pBbm�H BKT�B`K2Mib Qp2` i?2 v2�`b Bb ;`QrBM;X h?2
AMi2`M�iBQM�H �;2M+v 7Q` i?2 S`2p2MiBQM Q7 "HBM/M2bb UA�S"Vφ 2biBK�i2b i?�i RXR #BHHBQM
T2QTH2 r2`2 pBbBQM BKT�B`2/ BM kykyX Pmi Q7 i?Bb- jj3 KBHHBQM T2QTH2 r2`2 b2p2`2Hv
pBbBQM BKT�B`2/- �M/ Q7 i?�i 9j KBHHBQM r2`2 #HBM/X 6mim`2 T`2/B+iBQM TQBMib iQr�`/b
8j8 KBHHBQM b2p2`2Hv pBbBQM BKT�B`2/ BM/BpB/m�Hb �M/ 7`QK i?�i eR KBHHBQM #HBM/ #v ky8yX
6mHH `2b2�`+? /�i� Bb �p�BH�#H2 BM (R)X �M/ ?BbiQ`B+ /�i� 7Q` +QKT�`BbQM b?Qrb 6B;m`2 RXRX

#´¬óã¡ ǪɠǪɠ LmK#2` �z2+i2/ #v pBbBQM HQbb- :HQ#�H- kyky- aQm`+2ϵ- (R)
φ ?iiTb,ffrrrXB�T#XQ`;fϵ ?iiTb,ffrrrXB�T#XQ`;fH2�`MfpBbBQM@�iH�bfK�;MBim/2@�M/@T`QD2+iBQMbf;HQ#�Hf

Ǫ

https://www.iapb.org/
https://www.iapb.org/learn/vision-atlas/magnitude-and-projections/global/
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q?2M r2 7Q+mb QM i?2 *x2+? _2Tm#HB+ BM kyky- i?2`2 r2`2 9yk i?Qmb�M/ b2p2`2Hv

pBbBQM BKT�B`2/ BM/BpB/m�Hb- �M/ Qmi Q7 i?�i ee i?Qmb�M/ r2`2 vQmM;2` i?�M 8y v2�`b
QH/X h?Bb /�i� 7`QK (R) Bb �HbQ T`2b2Mi2/ BM QMHBM2 BM7Q@;`�T?B+ϯX

ǳAM K�Mv `2;BQMb- i?2 b+�H2 �M/ �TT`Q�+? Q7 2tBbiBM; b2`pB+2 /2HBp2`v �`2 BMbm{+B2Mi
iQ K22i +m``2Mi TQTmH�iBQM M22/b- H2i �HQM2 i?2 T`QD2+i2/ BM+`2�b2b BM pBbBQM HQbb #v
ky8yXǴ b�vb A�S" BM i?2B` 7mim`2 T`QD2+iBQMbΚ rBi? i?2 2biBK�i2/ BM+`2�b2 iQ RXd #BHHBQM
BM/BpB/m�Hb rBi? pBbm�H BKT�B`K2Mib #v ky8yX

S`2pBQmb `2b2�`+? BM i?2 }2H/ Q7 >*A �M/ pBbm�HHv BKT�B`2/ BM/BpB/m�Hb �i *hl `2@
bmHi2/ BM � ?�TiB+ BMi2`�+iBp2 K�T +�HH2/ >�TiB+ hBH2bX �b i?2 M�K2 bm;;2bib- +QMM2+i2/
iBH2b �`2 i?2 K�TǶb #�b2 i?�i +`2�i2b � bm`7�+2 Q7 �Mv b?�T2X h?�i +`2�i2b � b+�H2/@/QrM
`2T`2b2Mi�iBQM Q7 � `QQKX � mb2` +�M 7m`MBb? i?2 `QQK mbBM; j. T`BMi2/ T�`ibX q?2M
i?2 mb2` KQp2b- i?2v +�M `2KQ/2H i?2 K�T BMiQ i?2 M2r 2MpB`QMK2MiX

q2 r�Mi iQ 2ti2M/ i?2 7mM+iBQM�HBiB2b Q7 i?Bb T`Q/m+i KQ`2- �b r2 b22 � HQi Q7 TQi2MiB�H
mb2 +�b2b mbBM; i?2 K�T #�b2#Q�`/b- b22 6B;m`2 RXkX h?2 BMM2` #Q�`/bǶ +QKKmMB+�iBQM
�M/ +QMM2+iBQM iQ � +QKTmi2` �`2 �H`2�/v /2bB;M2/ �M/ i2bi2/X q2 rBHH �M�Hvb2 2tBbiBM;
iQQHb- �B/b 7Q` i?2 pBbm�HHv BKT�B`2/ �M/ ;�K2b i?�i i?2 T2QTH2 TH�v Q` +QmH/ TH�v B7
�/Dmbi2/X "�b2/ QM i?2 �M�HvbBb- r2 rBHH +`2�i2 T`QiQivT2b Q7 2ti2MbBQMb 7Q` i?2 hBH2b
iQ #`BM; M2r 7mM+iBQM�HBiB2bX

#´¬óã¡ Ǫɠǫɠ 1KTiv mM+QMM2+i2/ >�TiB+ hBH2b #Q�`/bX

Ǫɠǫ $Ó�Åç
q2 rBHH b2�`+? 7Q` TQbbB#BHBiB2b r?2`2 i?2 >�TiB+ hBH2b 2ti2MbBQM +QmH/ ?2HT rBi? 2/m@
+�iBQM- 2Mi2`i�BMK2Mi Q` +QK#BM�iBQM 2/mi�BMK2MiX q2 KQp2 iQ /2bB;M- T`QiQivTBM;-
i2biBM;- �M/ BKTH2K2Mi�iBQM r?2M r2 }M/ bm+? �M QTiBQMX S�`iB+mH�` ;Q�Hb �`2 bT2+B}2/
BM i?2 7QHHQrBM; HBbiX

$Ó�Å ǪɠǪ �M�Hvb2 +m``2Mi `2H�i2/ `2b2�`+?- iQQHb- �M/ �B/b 7Q` BM/BpB/m�Hb rBi? b2p2`2
pBbBQM BKT�B`K2MibX 6Q+mb QM i?2 K2i?Q/ �M/ �TT`Q�+?2b BMpQHpBM; i�+iBH2 BMi2`�+iBQMX
a2H2+i TQbbB#H2 `2bmHib 7Q` /2bB;MBM; � M2r bQHmiBQM �b �M 2ti2MbBQM iQ i?2 >�TiB+ hBH2bX
$Ó�Å Ǫɠǫ .2bB;M � b2i Q7 bQHmiBQMb i?�i rBHH #2M2}i i?2 mb2` ;`QmT Q7 BM/BpB/m�Hb rBi?
b2p2`2 pBbBQM BKT�B`K2Mib mbBM; l*. (k)X "Qi? 2ti2MbBQM T?vbB+�H �TT2�`�M+2 �M/
bQ7ir�`2 iQ +QMi`QH BiX
$Ó�Å ǪɠǬ 1p�Hm�i2 i?2 T`QiQivT2b rBi? `2T`2b2Mi�iBp2b Q7 i?2 i�`;2i mb2` �m/B2M+2Xϯ ?iiTb,ffrrrXB�T#XQ`;fH2�`MfpBbBQM@�iH�bfK�;MBim/2@�M/@T`QD2+iBQMbf+QmMi`B2bf+x2+?@
`2Tm#HB+fΚ ?iiTb,ffrrrXB�T#XQ`;fH2�`MfpBbBQM@�iH�bfK�;MBim/2@�M/@T`QD2+iBQMbf

ǫ

https://www.iapb.org/learn/vision-atlas/magnitude-and-projections/countries/czech-republic/
https://www.iapb.org/learn/vision-atlas/magnitude-and-projections/countries/czech-republic/
https://www.iapb.org/learn/vision-atlas/magnitude-and-projections/


ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ǪɠǬ B¡î±Ó�ÓÅÓ¬Ċ

ǪɠǬ B¡î±Ó�ÓÅÓ¬Ċ
Pm` /2bB;M T`Q+2bb 7QHHQrb mb2`@+2Mi`2/ /2bB;M ;mB/2HBM2b- l*.- �b /2b+`B#2/ BM (k)X
L2p2`i?2H2bb- i?2 AaP bi�M/�`/ Bb MQi Qm` QMHv bQm`+2X q2 �HbQ mb2 i?2 BM7Q`K�iBQM
7`QK (j) �b i?2 7QHHQrBM; /2b+`BTiBQM Q7 /2bB;M #v .�pB/ "2MvQM- ǳ.2bB;M Bb � +`2�iBp2
T`Q+2bb +QM+2`M2/ rBi? #`BM;BM; �#Qmi bQK2i?BM; M2rX Ai Bb � bQ+B�H �+iBpBiv rBi? bQ+B�H
+QMb2[m2M+2bX Ai Bb �#Qmi +QMb+BQmb +?�M;2 �M/ +QKKmMB+�iBQM #2ir22M /2bB;M2`b �M/
i?2 T2QTH2 r?Q rBHH mb2 i?2 bvbi2KXǴ

#´¬óã¡ ǪɠǬɠ AMi2`/2T2M/2M+2 Q7 ?mK�M@+2Mi`2/ /2bB;M �+iBpBiB2b 7`QK (k)- T�;2 RRX

Pm` �TT`Q�+? iQ i?2 l*. HQQT Bb iQ Bi2`�i2 2p2`v r22F- � 7mHH irQ r22Fb- BM +�b2 Q7
KQ`2 2ti2MbBp2 +?�M;2b Q` bQK2 mM2tT2+i2/ Bbbm2bX q2 K22i K�BMHv BM T2`bQM bBM+2 r2
rQ`F rBi? � T?vbB+�H T`Q/m+i- �M/ iQm+? Bb +`m+B�H 7Q` i?2 HQQT 2p�Hm�iBQMX

Ǭ
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h?Bb +?�Ti2` 7Q+mb2b QM �M�HvbBM; 2tBbiBM; 2/m+�iBQM �B/b- T`�+iB+�H HBp2 �B/b- �M/ i2+?@
MQHQ;B+�H �B/bX h?2 }`bi b2+iBQM- M�K2/ 1/mi�BMK2Mi- 7Q+mb2b QM +QKKQM �B/b mb2/ BM
"`�BHH2 2/m+�iBQM- T`�+iB+�H 2p2`v/�v HB72 iQQHb �M/ /2bF ;�K2bX h?2 H�bi@K2MiBQM2/ r2
?QT2 iQ i`�Mb7Q`K BMiQ � M2r 2/mi�BMK2Mi �B/X h?2 b2+QM/ b2+iBQM 7Q+mb2/ QM `2H�i2/
i2+?MQHQ;B2b- r?B+? r2 +�M mb2 �b BMbTB`�iBQM /m`BM; Qm` /2bB;M T`Q+2bbX

ǫɠǪ ��óî�´ÌË¡Ìî
�b BM/BpB/m�Hb rBi?Qmi �Mv pBbm�H BKT�B`K2Mib- }`bi- r2 �M�Hvb2/ r?�i Bb i?2`2 iQ H2�`M
#2bB/2b i?2 Q#pBQmb iQ mbX h?2`27Q`2- r2 /Bb+mbb2/ Qm` iQTB+ rBi? � i2�+?2` Q7 T2QTH2
rBi? HQbi Q` /2+`2�b2/ pBbBQMX �b �M BM/BpB/m�H rBi? pBbm�H BKT�B`K2Mib- ?2 ?�b 2t+2HH2Mi
BMbB;?i BMiQ i?2 iQTB+ �M/ b?Qr2/ mb K�Mv TQbbB#H2 mb2 +�b2bX q2 rQmH/ MQi #2 �#H2 iQ
/Bb+Qp2` bQK2 Q7 i?2K �b � T2`bQM rBi?Qmi i?2B` bT2+B}+ M22/bX

�Hi?Qm;? K�Mv 2/m+�iBQM�H mb2 +�b2b +�M #2 ;�KB}2/- bQK2 �`2 Tm`2Hv 2Mi2`i�BMK2Mi
�M/ H2Bbm`2 �+iBpBiB2bX J�BMHv r2 ?�p2 BM KBM/ /2bF ;�K2b r?2`2 i?2 KQbi bB;MB}+�Mi
Q#bi�+H2 b22Kb iQ #2 i?2 `2TH�+2K2Mi Q7 i?2 pBbm�H �bT2+ibX �MQi?2` ?2HT7mH �`2� Bb
QM2@T2`bQM ;�K2b i?�i mb2`b +�M TH�v QM i?2B` QrMX

ǫɠǪɠǪ �ã�´ÅÅ¡ �Ó�¡
q2 rQmH/ HBF2 iQ BM+Hm/2 "`�BHH2 BM i?Bb T`QD2+i #2+�mb2 Bi Bb � 7�bi (9) �M/ TQTmH�` (8)
bvbi2K i?�i �MvQM2 +�M }M/ �i K�Mv Tm#HB+ 7�+BHBiB2bX �b rBi? �Mv �HT?�#2i- Bi +�M #2
mb2/ 7Q` `2�/BM; �M/ r`BiBM;X 6m`i?2`KQ`2- i?2`2 +�M #2 K�Mv 7Q`Kb Q7 H2�`MBM;- 7`QK
bBM;H2 H2ii2` `2+Q;MBiBQM iQ r`BiBM; T�`�;`�T?bX

PM2 H2ii2` r`Bii2M BM #`�BHH2 +QMbBbib Q7 bBt TQBMib Q`/2`2/ 7`QK iQT iQ #QiiQK- H27i iQ
`B;?i- BM irQ +QHmKMb �M/ i?`22 `QrbX h?�i +QmH/ #2 `2T`2b2Mi2/ #v � bBKBH�` K�i`Bt
Q7 bBt #miiQMb QM i?2 >�TiB+ hBH2b #Q�`/X � T2`bQM +QmH/ H2�`M BM/BpB/m�H H2ii2`b BM i?2
7QHHQrBM; r�vX � +QKTmi2` +QMM2+i2/ iQ i?2 #Q�`/ rQmH/ 2tTH�BM i?2 TH�+2K2Mi Q7 i?2
;Bp2M H2ii2`Ƕb #`�BHH2 TQBMib- �M/ i?2 mb2` rQmH/ T`2bb i?2 +Q``2bTQM/BM; #miiQMbX h?2
+QKTmi2` rQmH/ b�v B7 i?2 TQBMi Bb T�`i Q7 i?2 H2ii2` Q` MQi QM i?2 T`2bbX �//BiBQM�H
BM7Q`K�iBQM rQmH/ #2 ;Bp2M QM � `2T2iBiBp2 T`2bbě7Q` 2t�KTH2- � b2[m2M+2 MmK#2` Q7
i?2 ;Bp2M TQBMiX �M G1. +�M BHHmKBM�i2 i?2 TQBMi iQ #2 T`2bb2/ iQ +QKTH2i2 � H2ii2` 7Q`
BM/BpB/m�Hb rBi? T�`iB�H #mi MQi +QKTH2i2 pBbBQM HQbbX .m`BM; � i2bi T?�b2- mb2`b +QmH/
#2 ;Bp2M � H2ii2`- �M/ i?2M i?2v rQmH/ ?�p2 iQ T`2bb QMHv i?2 p�HB/ TQBMibX AM +�b2 Q7
� r`QM; KQp2- � +QKTmi2` rQmH/ �MMQmM+2 i?�i- �M/ i?2v rQmH/ ?�p2 iQ bi�`i Qp2`X
� KQ`2 +?�HH2M;BM; H2p2H Q7 i?2 i2bi T?�b2 +QmH/ #2 T`2bbBM; i?2 TQBMib BM i?2 +Q``2+i
Q`/2`X

h�#H2 kXR bmKK�`Bb2b r?�i r2 +�M /Q rBi? i?2 +m``2Mi hBH2b #�b2#Q�`/ �M/ r?�i
+QmH/ r2 +`2�i2 rBi? � +QKTH2i2Hv M2r bQHmiBQMX *m``2MiHv- r2 +�M +`2�i2 � "`�BHH2
2ti2MbBQM KQ/mH2 rBi? QM2 Q` irQ #`�BHH2 bBt@/Qib Q` 2B;?i@/Qib �b #miiQMb �M/ r`Bi2
bQ7ir�`2 i?�i rBHH i2�+? mb2`b "`�BHH2X A7 r2 +`2�i2 � M2r #Q�`/- r2 +QmH/ BKTH2K2Mi
`�/B+�H �iQKb- �M/ i?2 #Q�`/ +QmH/ �HbQ #2 mb2/ 7Q` `2�/BM;X

ǭ
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�óãã¡Ìî çÓÅóî´ÓÌ C¡Ą çÓÅóî´ÓÌ

"miiQMb /2bB;M _�/B+�H �iQKb BMi2`7�+2 7Q` `2�/BM;
G2�`MBM; �M/ i2bi bQ7ir�`2

c��Å¡ ǫɠǪɠ *QKT�`BbQM Q7 i?2 +m``2Mi �M/ i?2 7mim`2 QTiBQMb BM H2�`MBM; "`�BHH2 +Q/2X

ǫɠǪɠǫ �ã�´ÅÅ¡ Ąã´î´Ì¬ Ą´î± çÅ�î¡ �Ì� çîĊÅóç

q`BiBM; #`�BHH2 +QmH/ #2 i`�BM2/ mbBM; aivHmb �M/ aH�i2 K2i?Q/ (e)- �HbQ +�HH2/ ǳS`�ʈbF�
i�#mHF�Ǵ- r?2`2 mb2`b Tmb? KB``Q`2/ #`�BHH2 bvK#QHb BMiQ � T�T2`X AM i?2 +�b2 Q7 >�TiB+
hBH2b- i?2 mb2`b +QmH/ Tmb? i?2 bivHmb BMiQ i?2 #Q�`/ ?QH2bX � +QMM2+i2/ +QKTmi2` +�M
`2�/ r?�i i?2 mb2` Bb r`BiBM; 7Q` b2H7@+?2+F Tm`TQb2b Q` +�M ;mB/2 #2;BMM2`b BM ?Qr iQ
KB``Q` ;Bp2M bvK#QHbX

#´¬óã¡ ǫɠǪɠ hvHQ` JB+`Q@"`�BHH2 aH�i2 rBi? aivHmbφ
h�#H2 kXk bmKK�`Bb2b r?�i +�M r2 /Q rBi? i?2 +m``2Mi hBH2b #�b2#Q�`/ �M/ r?�i

+�M r2 /Q rBi? � +QKTH2i2Hv M2r bQHmiBQMX qBi? i?2 +m``2Mi #Q�`/- r2 +�M /2bB;M
� bivHmb `2KBM/BM; i?2 �+im�H QM2 mb2/ rBi? i?2 r`BiBM; bH�i2- �M/ i?2 #Q�`/ rBHH #2
bBKmH�iBM; i?2 bH�i2X h?2 bQ7ir�`2 rBHH +?2+F mb2`b �M/ ;mB/2 i?2K iQ H2�`M iQ r`Bi2
"`�BHH2 +?�`�+i2`b KB``Q`2/ �b i?2v ?�p2 iQ /Q Bi QM i?2 �+im�H bH�i2X A7 r2 /2bB;M �
+QKTH2i2Hv M2r bQHmiBQM- i?2 #Q�`/ +QmH/ �HbQ #2 mb2/ 7Q` `2�/BM; i?2 r`Bii2M i2tiX

�óãã¡Ìî çÓÅóî´ÓÌ C¡Ą çÓÅóî´ÓÌ

aivHmb /2bB;M _�/B+�H �iQKb BMi2`7�+2 7Q` `2�/BM; r`Bii2M i2ti
a2H7@H2�`MBM; �M/ r`BiBM; bQ7ir�`2

c��Å¡ ǫɠǫɠ *QKT�`BbQM Q7 i?2 +m``2Mi �M/ i?2 7mim`2 QTiBQMb BM H2�`MBM; "`�BHH2 r`BiBM;X

φ ?iiTb,ff�K2`B+�M?BbiQ`vXbBX2/mf+QHH2+iBQMbfb2�`+?fQ#D2+ifMK�?ndjd8eR

Ǯ

https://americanhistory.si.edu/collections/search/object/nmah_737561


ǫɠ �Ì�ÅĊç´ç ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ
ǫɠǪɠǬ �ã�´ÅÅ¡ �ó�¡

"`�BHH2 +m#2 Bb � iQQH 7Q` H2�`MBM; �M/ T`�+iBbBM; #`�BHH2X h?2 +m#2 #Q/v Bb /BpB/2/ BMiQ
i?`22 `Qi�iBM; T�`ibX 1�+? T�`i ?�b 7Qm` bB/2b rBi? MQM2- QM2 QM i?2 H27i- QM2 QM i?2
`B;?i �M/ irQ #`�BHH2 TQBMiběi?Bb r�v- �Mv #`�BHH2 bvK#QH +�M #2 +`2�i2/X

#´¬óã¡ ǫɠǫɠ "`�BHH2 +m#2 K�/2 Qmi Q7 HB;?i +QHQ`2/ rQQ/ rBi? `2/ TQBMibX aQm`+2ϵ
h�#H2 kXk bmKK�`Bb2b ?Qr r2 +�M bBKmH�i2 i?2 7mM+iBQMb Q7 � "`�BHH2 +m#2 mbBM;

i?2 +m``2Mi bQHmiBQM �M/ r?�i r2 +QmH/ /Q rBi? � +QKTH2i2Hv M2r bQHmiBQMX q2 +�M
+m``2MiHv mb2 � #Q�`/ rBi? "`�BH2 bBt@/Qib �M/ bQ7ir�`2 iQ bm#bB/Bb2 i?2 BM�#BHBiv iQ ?B/2
/QibX q2 +QmH/ +?�M;2 i?2 `�Bb2/ /Qib �M/ #2 +HQb2` iQ i?2 Q`B;BM�H +m#2 B/2� rBi? i?2
M2r bQHmiBQMX

�óãã¡Ìî çÓÅóî´ÓÌ C¡Ą çÓÅóî´ÓÌ

"miiQMb /2bB;M _�/B+�H �iQKb
*?2+FBM; bQ7ir�`2

c��Å¡ ǫɠǬɠ *QKT�`BbQM Q7 i?2 +m``2Mi �M/ i?2 7mim`2 QTiBQMb BM pB`im�H "`�BHH2 +m#2X

ǫɠǪɠǭ �ã�´ÅÅ¡ ç´ĉɰ�óîîÓÌç Ã¡Ċ�Ó�ã�

�MQi?2` K2i?Q/ Q7 r`BiBM; Bb � #`�BHH2 F2v#Q�`/ +QMbBbiBM; Q7 irQ #HQ+Fb- QM2 `Qr rBi?
i?`22 #miiQMb �M/ � bT�+2#�` BM i?2 KB//H2 mM/2`M2�i?X h?Bb F2v#Q�`/ +QmH/ rQ`F BM
irQ KQ/2b- T`�+iB+2 �M/ K2KQ`vX AM i?2 T`�+iB+2 KQ/2- � +QMM2+i2/ +QKTmi2` TH�vb
2�+? r`Bii2M bQmM/X AM K2KQ`v KQ/2- i?2 r`Bii2M i2ti rBHH #2 b�p2/ �M/ +�M #2 TH�v2/
QM `2[m2biX

"`�BHH2 r`BiBM; QM � `2;mH�` +QKTmi2` F2v#Q�`/ mb2b F2vb a- .- 6 �M/ C- E- �M/ G
iQ r`Bi2 TQBMib j- k- R �M/ 9- 8- e `2bT2+iBp2Hv (d)X � bT�+2#�` rQ`Fb �b BMi2M/2/X h?Bb
K�TTBM; Q7 #`�BHH2 Bb M�im`�H bBM+2 C �M/ 6 ?�p2 �M �M+?Q` TQBMi (3)- � bK�HH #mKT �i
i?2 #QiiQK Q7 � F2v 7Q` +Q``2+i ?�M/ TH�+2K2MiX

ϵ ?iiTb,ffrrrXiv7HQTQKm+FvX+xfT`�?�fTQKm+Fv@T`Q@pvmFm@Tb�MBfRkky@"@FQbiF�@/`2p2M�X?iKH

ǯ

https://www.tyflopomucky.cz/praha/pomucky-pro-vyuku-psani/1220-B-kostka-drevena.html
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#´¬óã¡ ǫɠǬɠ "`�BHH2 F2v#Q�`/ rBi? e #miiQMb �M/ bT�+2#�` mM/2`M2�i?X

�óãã¡Ìî çÓÅóî´ÓÌ C¡Ą çÓÅóî´ÓÌ

"miiQMb /2bB;M @
a2H7@H2�`MBM; �M/ r`BiBM; bQ7ir�`2

c��Å¡ ǫɠǭɠ *QKT�`BbQM Q7 i?2 +m``2Mi �M/ i?2 7mim`2 QTiBQMb BM H2�`MBM; "`�BHH2 r`BiBM;X

h�#H2 kX9 bmKK�`Bb2b ?Qr r2 +�M mb2 i?2 +m``2Mi hBH2b #�b2#Q�`/ �M/ i?�i r2 /Q
MQi M22/ �Mv M2r bQHmiBQM iQ +`2�i2 � "`�BHH2 F2v#Q�`/X q2 +�M +`2�i2 �M 2ti2MbBQM
KQ/mH2 #Q�`/ rBi? #miiQMb bT�+2/ �b 6B;m`2 kXj b?Qrb �M/ bQ7ir�`2 i?�i rBHH T`Q+2bb
i?2 BMTmi �b r`BiBM; QM � F2v#Q�`/X

ǫɠǪɠǮ �ó�´Ó �cB cã�´Ì´Ì¬
�b Q7 LQp2K#2` kykR- QMHv irQ #�MFb ?�p2 �hJb rBi? �M �m/BQ BMi2`7�+2 (N)X 6Q` K�Mv
Qi?2`b- r?BH2 ?�pBM; i?2 T?vbB+�H �m/BQ QmiTmi �p�BH�#H2- i?2 bQ7ir�`2 QM i?2 K�+?BM2b
Bb KBbbBM;X

lbBM; �M �hJ rBi? �M �Hi2`M�iBp2 �m/BQ BMi2`7�+2 /Bz2`b 7`QK bi�M/�`/ mb�;2 BM
KmHiBTH2 bi2TbX h?2 r�vb bTHBi �H`2�/v r?2M �TT`Q�+?BM; i?2 K�+?BM2- 2p2M #27Q`2 �Mv
#�MFBM; `2H�i2/ BMi2`�+iBQMX

6B`bi- i?2 mb2` ?�b iQ HQ+�i2 �M �m/BQ D�+F 7Q` ?Bb ?2�/T?QM2bX h?2 +QMM2+iQ` Bb
mbm�HHv HQ+�i2/ QM i?2 `B;?i bB/2 Q7 i?2 �hJ mM/2` i?2 BMb2`i Q7 � #�MFBM; +�`/X Ai
Bb QM i?2 `B;?i 7`QK i?2 �hJǶb F2vT�/ BM bQK2 +�b2bX h?2 T`2b2M+2 Q7 i?2 +QMM2+iQ`
/Q2b MQi K2�M �m/BQ BMi2`�+iBQM Bb �p�BH�#H2 BM i?2 K�+?BM2 bQ7ir�`2X AM K�Mv +�b2b-
i?2 bQ7ir�`2 /Q2b MQi +?�M;2 Bib #2?�pBQm` #�b2/ QM +QMM2+i2/ ?2�/T?QM2b- �M/ i?2
QMHv �m/BQ QmiTmi Bb � irQ@iQM2 +?BM2 �MMQmM+BM; � bm++2bb7mH Q` 7�BH2/ QT2`�iBQMX A7
i?2 �hJ bQ7ir�`2 bmTTQ`ib i?2 �m/BQ BMi2`7�+2 `B;?i �7i2` ?2�/T?QM2b �`2 BMb2`i2/- i?2
mb2` rBHH ?2�` � pQB+2 ;mB/BM; ?BKf?2` iQ BMb2`i ?Bbf?2` #�MFBM; +�`/ BMiQ i?2 bHQiX

� `QmM/2/ K2i�H pQHmK2 #miiQM QM i?2 `B;?i bB/2 Q7 i?2 +QMM2+iQ` Bb HQ+�i2/- r?B+?
mbm�HHv ?�b i?`22 H2p2HbX 6`QK Q#b2`p�iBQM- i?2`2 Bb MQ H2p2H BM/B+�iBQM r?2M +?�M;BM;
i?2 pQHmK2X h?2`27Q`2 � mb2` QMHv ?2�`b i?2 +?�M;2 r?2M i?2 �hJ +QKKmMB+�i2b rBi?
?BKf?2`X

LQr Bb i?2 �+im�H iBK2 7Q` +QMi`QHHBM; i?2 �hJ �M/ K�FBM; bQK2 #�MFBM; QT2`�iBQMbX
_B;?i �r�v- r?2M i?2 ?2�/T?QM2b �`2 +QMM2+i2/- i?2 lA QM i?2 �hJǶb b+`22M +?�M;2bX

ǰ



ǫɠ �Ì�ÅĊç´ç ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ
Ai im`Mb 7`QK � `B+? ;`�T?B+ iQ TH�BM i2ti �M/ bBM;H2 +QHQm` #�+F;`QmM/X h?2 i2ti
Bb � MmK#2`2/ HBbi Q7 QT2`�iBQMb HBF2 rBi?/`�rBM; KQM2v- +�M+2HHBM; i?2 i`�Mb�+iBQM
2i+ (Ry)X h?2 �+im�H T`Q+2bb Q7 i?2b2 QT2`�iBQMb Bb KQ`2 Q` H2bb i?2 b�K2 �b 7Q` i?2
`2;mH�` `B+? ;`�T?B+ BMi2`7�+2X h?2`27Q`2 r2 rBHH MQi ;Q iQQ Km+? BMiQ /2i�BH �#Qmi Bi
?2`2X L2p2`i?2H2bb- r2 rBHH 7Q+mb QM ?Qr iQ BMi2`�+i rBi? i?Bb BMi2`7�+2 bBM+2 i?2 �hJ
/Q2b MQi Qz2` �Mv 2tTH�M�iBQMX

1p2`v bi�M/�`/ �hJ K�+?BM2 ?�b � 7Qm` #v 7Qm` F2vT�/ rBi? � MmK#2` #HQ+F QM i?2
H27i �M/ +QMi`QH #miiQMb QM i?2 `B;?i Q7 i?2 #HQ+FX h?2 MmK#2`b �`2 �bbB;M2/ 7`QK H27i
iQ `B;?i- iQT iQ #QiiQK- �M/ QM2 iQ MBM2X � x2`Q Bb TH�+2/ BM i?2 H�bi `Qr BM i?2 KB//H2X
h?2  �M/ O bQK2iBK2b �`2 BM+Hm/2/- #mi i?2 F2vb bm``QmM/BM; i?2 x2`Q �`2 mbm�HHv
#H�MFX *QMi`QH #miiQMb +QMbBbi Q7 *�M+2H- _2T�B` �M/ *QM}`KX h?2 Q`/2` Bb mbm�HHv
Dmbi �b K2MiBQM2/X h?2 TH�+2K2Mi Bb 7`QK iQT iQ #QiiQK rBi? KBMQ` /Bz2`2M+2b rBi?
*QM}`KX aQK2iBK2b Bi Bb TH�+2/ �i i?2 #QiiQK- H2�pBM; QM2 2KTiv #miiQM �#Qp2 BiX

#´¬óã¡ ǫɠǭɠ �hJ E2vT�/ rBi? ?2�/T?QM2b D�+F �M/ +QMi`QH #miiQMb �#Qp2X aQm`+2ϯ
h?2 mb2` T`2bb2b � MmK#2` Q7 i?2 ;Bp2M QTiBQM 7`QK i?2 HBbi iQ b2H2+i i?2 K2MiBQM2/

HBbi Bi2KbX *QMi`QH #miiQMb QM i?2 `B;?i bB/2 rQ`F T`2+Bb2Hv �b i?2B` M�K2b bm;;2bi- THmb
i?2 �m/BQ ;mB/�M+2 2KT?�bBb2b i?2B` �+iBQMX 6Q` 2t�KTH2- #v b2Mi2M+2 ǳS`2bb *QM}`K
iQ +QMiBMm2 Q` BMTmi SAL �M/ T`2bb *QM}`KXǴ

h�#H2 kX8 bmKK�`Bb2b i?�i r2 +�M /Q �hJ bBKmH�iBQM rBi?Qmi /2bB;MBM; � +QKTH2i2Hv
M2r bQHmiBQMX �M �hJ F2vT�/ KQ/mH2 �M/ bQ7ir�`2 +�M 2ti2M/ i?2 +m``2Mi hBH2b #Q�`/b
iQ bBKmH�i2 �hJ #2?�pBQm`Xϯ ?iiTb,ffmMbTH�b?X+QKfT?QiQbfh�8.uZjSpB3

Ǳ

https://unsplash.com/photos/TA5DYQ3Pvi8
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�óãã¡Ìî çÓÅóî´ÓÌ C¡Ą çÓÅóî´ÓÌ

�hJ F2v#Q�`/ /2bB;M
aBKmH�iBQM bQ7ir�`2

c��Å¡ ǫɠǮɠ *QKT�`BbQM Q7 i?2 +m``2Mi �M/ i?2 7mim`2 QTiBQMb BM �hJ bBKmH�iBQMX

ǫɠǪɠǯ c�ÅÃ´Ì¬ ç´¬Ìç çĊçî¡Ë ɬc]]ɭ
h�HFBM; bB;Mb bvbi2K BM b?Q`i haa- BM *x2+? FMQrM mM/2` i?2 M�K2 ǳpvbőH�ÍF� T`Q
M2pB/QKûǴ b?Q`i2M2/ �b oSL- MQi iQ #2 +QM7mb2/ rBi? pB`im�H T`Bp�i2 M2irQ`F oSL-
Bb �M �B/ 7Q` QmibB/2 Q`B2Mi�iBQM BM Tm#HB+ bT�+2b 7Q` BM/BpB/m�Hb rBi? pBbm�H BKT�B`@
K2MibX � mb2` ?�b TQ+F2i�#H2 #�ii2`v@TQr2`2/ `�/BQ `2KQi2 +QMi`QH r?B+? +�M �+iBp�i2
�m/BQ #2�+QMb BM i?2B` bm``QmM/BM;bX h?2b2 #2�+QMb �`2 bi`�i2;B+�HHv TH�+2/ �i Tm#HB+
i`�MbTQ`i biQTb- BMbB/2 Tm#HB+ i`�MbTQ`i p2?B+H2b- �i 2Mi`�M+2b iQ #mBH/BM;b- 2b+�H�iQ`b-
BM7Q`K�iBQM #Q�`/b- i`�{+ bB;Mb �M/ Qi?2` TH�+2bX

h?2 `2KQi2 +QMi`QH K�BMHv �+iBp�i2b � T`2`2+Q`/2/ �m/BQ b2[m2M+2 i?�i ?2HTb i?2
mb2`b iQ M�pB;�i2 iQ i?2 #2�+QM �M/ bQ iQ � TH�+2 K�`F2/ i?Bb r�vX >Qr2p2`- BM Tm#HB+
i`�MbTQ`i- Bi BM7Q`Kb i?2 /`Bp2` �#Qmi i?2 #Q�`/BM; Q` 2tBi Q7 �M BM/BpB/m�H rBi? pBbm�H
BKT�B`K2Mib �i i?2 M2ti biQT- i?2 b�K2 r�v � biQT #miiQM rQ`Fb BMbB/2 Q` QmibB/2 Q7
i?2 p2?B+H2X �i i?2 i`�{+ HB;?i- Bi �+iBp�i2b �M �m/BQ bB;M�HBb�iBQMX

AM *x2+? `2Tm#HB+ i?2 #2�+QMb �M/ `2KQi2b �`2 #2BM; K�/2 #v �S1sȉ bTQHX b `X QX
BM C2b2MB+2 �M/ #v 1HpQb bX`XQX BM "őHQpB+2 M�/ apBi�pQmX

h?2 +QKKQMHv mb2/ `2KQi2 +QMi`QH ?�b bBt #miiQMb BM irQ +QHmKMb �M/ i?`22 `QrbX
Ai HQQFb HBF2 �M 2MH�`;2/ "`�BHH2 bBt@TQBMi- �b 6B;m`2 kX8 b?QrbX >Qr2p2`- i?2 MmK#2`BM;
/Bz2`b 7`QK i?2 "`�BHH2 bvbi2KX o2`bBQM BMi2;`�i2/ BMiQ � r?Bi2 +�M2Κ ?�b QMHv j #miiQMb
BM R +QHmKM- �b /BbTH�v2/ QM i?2 `B;?i BM 6B;m`2 kX8X >Qr2p2`- bBM+2 i?Bb p2`bBQM Bb i?2
M2r2bi �M/ QMHv K�/2 #v QM2 Q7 i?2 K�Mm7�+im`2`b- r2 rBHH 7Q+mb QM i?2 Q`B;BM�H bQHmiBQM
BM i?2 7m`i?2` /2b+`BTiBQMX

#´¬óã¡ ǫɠǮɠ *QKT�`BbQM "`�BHH2 bBt@TQBMi MmK#2`BM; rBi? +QKKQM haa `2KQi2 �M/ r?Bi2
+QM2 BMi2;`�i2/ `2KQi2X

h?2 7QHHQrBM; /2b+`BTiBQM Q7 72�im`2b Bb � +QK#BM�iBQM Q7 BM7Q`K�iBQM 7`QK i?2 Q{+B�H
r2#bBi2 Q7 i?2 lMBi2/ P`;�MBx�iBQM Q7 i?2 "HBM/ �M/ oBbm�HHv AKT�B`2/ Q7 i?2 *x2+?
_2Tm#HB+ (RR)- FMQr mM/2` b?Q`i+mi aPLa- �S1s K�Mm7�+im`2` Q{+B�H /2b+`BTiBQM (Rk)
�M/ 1HpQb /Q+mK2Mi�iBQM (Rj)X

h?2 HBbi /2b+`B#2b QH/2` Θ- �M/ KQ`2 mb2/ bBt #miiQMb KQ/2H Q7 i?2 haa `2KQi2XΚ ?iiT,ffrrrX�T2t@D2b2MB+2X+xfiv7HQb2iRyXT?T\H�M;4+xΘ ?iiT,ffrrrX�T2t@D2b2MB+2X+xfiv7HQb2iRXT?T\H�M;4+x

ǲ

http://www.apex-jesenice.cz/tyfloset10.php?lang=cz
http://www.apex-jesenice.cz/tyfloset1.php?lang=cz


ǫɠ �Ì�ÅĊç´ç ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ
ɠ �óîîÓÌ CÓɠ Ǫ ai�`ib r2H+QK2 �m/BQ i`�+F �M/ #�b2 pQB+2 T?`�b2b Q7 i?2 �m/BQ #2�+QMX

a?Q`i T`2bb Ĝ PM2@iBK2 TH�v#�+F
GQM; T`2bb Ĝ hrQ KBMmi2b Q7 `2T2�i2/ TH�v#�+FX �Mv #miiQM T`2bb +�M+2Hb BiX

ɠ �óîîÓÌ CÓɠ ǫ ai�`ib 2ti2M/2/ pQB+2 T?`�b2b Q7 i?2 �m/BQ #2�+QMX 6Q` 2t�KTH2- i?2
bi�i2 Q7 K�+?BM2b HBF2 2b+�H�iQ`b- 2H2p�iQ`b Q` HB7ib- Q` QT2MBM; iBK2b Q7 Q{+2b �M/
Qi?2`bX

ɠ �óîîÓÌ CÓɠ Ǭ ai�`ib pQB+2 BM7Q`K�iBQM �#Qmi Tm#HB+ i`�MbTQ`i p2?B+H2 �M/ Bib 2M/
biQTX

ɠ �óîîÓÌ CÓɠ ǭ �MMQmM+2 #Q�`/BM; Q` 2tBi Q7 �M BM/BpB/m�H rBi? pBbm�H BKT�B`K2Mib iQ
Q` 7`QK i?2 Tm#HB+ i`�MbTQ`i p2?B+H2X amTTQ`ib i`�Kb- #mbb2b �M/ K2i`QX h?2 #miiQM
�HbQ 2ti2M/b � TH�i7Q`K 7Q` � KQ`2 �++2bbB#H2 2Mi`�M+2 Q` 2tBi BM bmTTQ`i2/ p2?B+H2bX
h?2 #miiQMb +�HH BM � TQ`i2` Q` b2+m`Biv ;m�`/ �i Tm#HB+ b2`pB+2 #mBH/BM;bX

ɠ �óîîÓÌ CÓɠ Ǯ ai�`ib �m/BQ bB;M�HBb�iBQM BM � i`�{+ HB;?i �i T2/2bi`B�M `Q�/b Q` `�BH
+`QbbBM;bX

ɠ �óîîÓÌ CÓɠ ǯ ai�`i pQB+2 QmiTmi Q7 BM7Q`K�iBQM #Q�`/ �i Tm#HB+ i`�MbTQ`i biQTb Q`
�+iBp�i2b F2v#Q�`/ �i bQK2 ;2M2`�H BM7Q`K�iBQM #Q�`/b rBi? pQB+2 QmiTmiX

ɠ )ÓÅ� �óîîÓÌç CÓɠ Ǯ �Ì� ǯ *?�M;2b #2ir22M *x2+?- aHQp�F �M/ 1m`QT2�M lMBQM 7`2@
[m2M+B2bX

GQM; T`2bb #miiQMb LQX k iQ e �miQ `2T2�ib i?2 bB;M�H 2KBibX

AKTH2K2Mi�iBQM Q7 i?2 haa bBKmH�iQ` /Q2b MQi `2[mB`2 �Mv M2r /2p2HQTK2MiX Ai +�M #2
/QM2 2MiB`2Hv mbBM; i?2 +m``2Mi #�b2#Q�`/ /2bB;M �b i?2 `2KQi2 +QMbBbi Q7 QMHv #miiQMbX
h�#H2 kXe b?Qrb r?�i M22/b iQ #2 T`2T�`2/ mbBM; i?2 +m``2Mi bQHmiBQM �M/ ?B;?HB;?ib
i?�i i?2`2 Bb MQ M2r bQHmiBQMX

�óãã¡Ìî çÓÅóî´ÓÌ C¡Ą çÓÅóî´ÓÌ

"miiQMb /2bB;M
aBKmH�iQ` bQ7ir�`2

c��Å¡ ǫɠǯɠ *QKT�`BbQM Q7 i?2 +m``2Mi �M/ i?2 7mim`2 QTiBQMb BM H2�`MBM; "`�BHH2 r`BiBM;X

ǫɠǪɠǰ Y¡ă¡ãç´

ǳ�++Q`/BM; iQ q?Bi2?BHH- _2p2`bB Bb � "`BiBb? �Mi2+2/2Mi 7Q` i?2 ;�K2 Q7 Pi?2HHQXǴ (R9)
Ai Bb � ;�K2 Q7 irQ@TH�v2` "H�+F �M/ q?Bi2- i`vBM; iQ Q#i�BM �b K�Mv /Bb+b �b TQbbB#H2X
h?2 /Bb+b �`2 irQ +QHQm`2/ +QBMb- #H�+F �M/ r?Bi2X h?2 ;�K2 #Q�`/ Bb �M 2B;?i #v 2B;?i
K�i`Bt rBi? MmK#2`2/ `Qrb �M/ �HT?�#2iB+�HHv M�K2/ +QHmKMb 7`QK ǳ�Ǵ iQ ǳ?ǴX hQ
;�BM KQ`2 /Bb+- TH�v2`b �`2 2M+HQbBM; i?2B` QTTQM2MibX *�Tim`2/ /Bb+b �`2 brBi+?2/ iQ
i?2 +QHQm` Q7 i?2 TH�v2` r?Q +�Tim`2/ i?2KX h?2 };m`2 kXe b?Qrb +QKKQM }2H/ M�K2b
QM i?2 H27i- `2bT2+iBp2 _2p2`bB }2H/b M�K2b BM i?2 KB//H2 �M/ i?2 BMBiB�H ;�K2 bi�i2 QM
i?2 `B;?iX

� TH�BM #miiQMb p2`bBQM Q7 i?Bb ;�K2 b?QmH/ #2 T`2iiv bBKTH2 iQ i`�Mb7Q`K 7Q` >�T@
iB+bhBH2bX Ai rBHH `2Hv ?2�pBHv QM bQ7ir�`2 BKTH2K2Mi�iBQM- r?B+? BM7Q`Kb mb2`b Q` i�F2b
�+iBQM BM i?2 ;�K2 #�b2/ QM #miiQM +HB+FX

Ǫǩ
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#´¬óã¡ ǫɠǯɠ _2p2`bB TH�vBM; ;�K2 }2H/ /B�;`�K- R iQ 3 `Qrb- � iQ ? +QHmKMbX aQm`+2 (R8)

�óãã¡Ìî çÓÅóî´ÓÌ C¡Ą çÓÅóî´ÓÌ

"miiQM /2bB;M _�/B+�H �iQKb
:�K2 bQ7ir�`2 UhrQ TH�v2`b- *QKTmi2` QTTQM2MiV

c��Å¡ ǫɠǰɠ *QKT�`BbQM Q7 i?2 +m``2Mi �M/ i?2 7mim`2 QTiBQMb BM H2�`MBM; "`�BHH2 r`BiBM;X

h�#H2 kXd bmKK�`Bb2b ?Qr r2 +�M /2bB;M � _2p2`bB ;�K2 �Hi2`M�iBp2 mbBM; i?2 +m``2Mi
hBH2b #�b2#Q�`/X q2 +�M +`2�i2 �M 2ti2MbBQM KQ/mH2 rBi? #miiQMb �M/ bQ7ir�`2 iQ F22T
i?2 ;�K2Ƕb bi�i2X h?�i +QmH/ #2 `2H�iBp2Hv BM2{+B2Mi 7Q` i?2 mb2`b- #mi Bi rQmH/ rQ`FX A7
r2 /2bB;M � M2r bQHmiBQM- r2 +�M BKTH2K2Mi `�/B+�H �iQKb- r?B+? rBHH F22T i?2 ;�K2Ƕb
bi�i2X

ǫɠǪɠǱ ��îîÅ¡ç±´à

h?2 ;�K2 Bib2H7 Bb � r2HH@FMQrM TQbBiBQM r�`@i?2K2/ irQ@TH�v2` bi`�i2;vX "v (Re) i?2
}`bi T?�b2 bi�`ib rBi? TH�+BM; i?2 HBKBi2/ MmK#2` Q7 #�iiH2b?BTb BMiQ i?2 b2�- K2�MBM;
i?2 ;�K2 #Q�`/X h?2 b2+QM/ �M/ HQM;2`@H�biBM; T?�b2 Bb i?2 #�iiH2X q?2M TH�v2`b
/m`BM; �M �ii�+F �`2 +�HHBM; TQbBiBQMb- �M/ i?2 QTTQM2Mib �`2 /272M/BM; #v +�HHBM; ?Bi
Q` KBbb TQbBiBQMbX

�óãã¡Ìî çÓÅóî´ÓÌ C¡Ą çÓÅóî´ÓÌ

>Bi �M/ KBbb Q#D2+ib iQ TH�+2 QM #Q�`/ _�/B+�H �iQKb
_Qrb �M/ +QHmKMb /BpB/2`b
:�K2 bQ7ir�`2 UhrQ TH�v2`b- *QKTmi2` QTTQM2MiV

c��Å¡ ǫɠǱɠ *QKT�`BbQM Q7 i?2 +m``2Mi �M/ i?2 7mim`2 QTiBQMb BM H2�`MBM; r`BiBM;X

h�#H2 kX3 bmKK�`Bb2b ?Qr r2 +�M BKTH2K2Mi i?2 "�iiH2b?BTb ;�K2 mbBM; i?2 +m``2Mi
hBH2b #�b2#Q�`/X q2 +�M +`2�i2 j. T`BMi2/ KQ/2Hb Q7 b?BTb i?�i i?2 mb2`b rBHH TH�+2 QM
i?2 K�TX h?�i rBHH rQ`F i?2 b�K2 �b i?2 K�Tb �`2 /2bB;M2/ iQ/�vX q2 rBHH +`2�i2 bQK2
2ti2MbBQM ;`B/ ;mB/2b 7Q` KQ`2 2zQ`iH2bb QT2`�iBQMX h?2 bQ7ir�`2 rBHH F22T i?2 ;�K2Ƕb
bi�i2 �M/ `2+Q`/ ?Bib �M/ KBbb2bX A7 r2 /2bB;M � M2r bQHmiBQM- i?2 `�/B+�H �iQKb +�M
BKTH2K2Mi � T?vbB+�H /BbTH�v Q7 i?2 ;�K2Ƕb bi�i2X h?2`27Q`2- mb2`b rBHH 722H Bi B7 i?2v
?Bi Q` KBbb BMbi2�/ Q7 ?2�`BM; i?2 BM7Q`K�iBQMX

ǪǪ
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ǫɠǪɠǲ B¡ËÓãĊ ¬�Ë¡

� /2bF ;�K2 +�HH2/ J2KQ`v ;�K2- ǳS2t2bQǴ BM *x2+?- ?�b QM2 Q#D2+iBp2 K�i+? �HH Bi2Kb
QM i?2 #Q�`/X h?2 +H�bbB+ p2`bBQM Q7 i?Bb ;�K2 ?�b �M �KQmMi Q7 Bi2Kb iQ #2 K�i+?2/
i?�i +�M #2 TH�+2/ BM � b[m�`2X h?�i Bb bQ � b[m�`2 +�M #2 +`2�i2/ Q7 �HH i?2 Bi2KbX h?2
Bi2Kb ivTB+�HHv �`2 TB+im`2b T`BMi2/ QM b[m�`2 TB2+2b Q7 T�T2`X 1p2`v TB+im`2 Bb irB+2 BM
i?2 bi�+FX h?2 ;�K2 +�M #2 TH�v2/ #v QM2 TH�v2`X h?2B` Q#D2+iBp2 rQmH/ #2 iQ K�i+?
�HH Bi2KbX A7 KQ`2 TH�v2`b �`2 BMpQHp2/ i?2M i?2 TH�v2` rBi? i?2 KQbi K�i+?2b rBMbX

h?2 ;�K2 Bb bBKBH�` iQ i?2 `2bi BM Bib /27�mHi bi�i2- mMTH�v�#H2 7Q` BM/BpB/m�Hb rBi?
pBbm�H BKT�B`K2MibX q2 +�M +?�M;2 i?2 Q#D2+iBp2 7`QK K�i+?BM; pBbm�Hb iQ K�i+?BM;
�m/BQ Q` 722H iQ iQm+?- HBF2 pB#`�iBQMbX

q2 7QmM/ � K2KQ`v ;�K2 �/�Ti�iBQM 7Q` BM/BpB/m�Hb rBi? pBbm�H BKT�B`K2MibX q?2`2
i?2v �`2 mbBM; � +QKTmi2` ;�K2 �M/ +QMM2+i2/ pB#`�iBQM ;�K2T�/X SH�v2`b �`2 mbBM;
QM2 T�/ iQ M�pB;�i2 i?2 TH�vBM; }2H/- �M/ r?2M i?2v b2H2+i �M Bi2K- i?2v +�M 722H � bT2@
+B}+ pB#`�iBQM b2[m2M+2X h?2 T`Q#H2K rBi? i?Bb �TT`Q�+? r�b i?2 TH�v2`bǶ BK�;BM�iBQM
Q7 i?2 }2H/X h?2`27Q`2- i?2 `2b2�`+?2`b r?Q +QM/m+i2/ i?2 2tT2`BK2Mi +`2�i2/ � >�TiB+
KQ/2H mbBM; r?B+? i?2 TH�v2` +QmH/ BK�;BM2 r?�i i?2 TH�vBM; }2H/ HQQF2/ HBF2ěKQ`2
�#Qmi i?2 T`Q+2bb r`Bii2M BM �`iB+H2 (Rd)X

q2 +QmH/ BKTH2K2Mi i?2 ;�K2 mbBM; i?2 +m``2Mi hBH2b #Q�`/b #v +`2�iBM; �M 2ti2MbBQM
KQ/mH2 rBi? � #miiQM `2T`2b2MiBM; i?2 Bi2Kb iQ #2 K�i+?2/X :Bp2M i?2 #Q�`/b �M/
TH�+2K2Mi Q7 i?2 KB+`QbrBi+?2b- i?2 Bi2Kb rBHH MQi #2 BM � i`�/BiBQM�H b[m�`2 H�vQmiX
L2p2`i?2H2bb- r2 /Q MQi i?BMF i?�i Bi Bb BKTQ`i�MiX h?2`27Q`2 r2 QMHv F22T i?2 Q#D2+iBp2
iQ K�i+? �HH Bi2Kb- #mi r2 rBHH +?�M;2 i?2 TH�+2K2MiX q2 rBHH QMHv F22T BM KBM/ i?2
MmK#2` Q7 Bi2Kb iQ ?�p2 T�B`bX 6Q` 2t�KTH2- iQ }HH i?2 #Q�`/ �b TQbbB#H2- r2 +�M ?�p2 k9
Bi2Kb �M/ Rk T�B`b �M/ H2�p2 i?2 KB//H2 #miiQM iQ K�F2 � #H�MF bT�+2 QM i?2 KQ/mH2X

�b bmKK�`Bb2/ BM h�#H2 kXN- r2 M22/ � #miiQM #Q�`/ KQ/mH2 �M/ bQ7ir�`2 BKTH2@
K2Mi�iBQM rBi? i?2 +m``2Mi /2bB;MX A7 r2 rQmH/ HBF2 iQ mb2 � iQm+? KQ`2 i?�M iQ 722H
i?2 TH�vBM; }2H/ �M/ T`2bb #miiQMb- r2 +QmH/ /2bB;M � M2r #�b2#Q�`/ mbBM; i?2 B/2� Q7
i?2 `�/B+�H �iQK �M/ BKTH2K2Mi K�i+?BM; pB#`�iBQMb �M/ b2MbBM; K�i+?2/ mbBM; BiX

�óãã¡Ìî çÓÅóî´ÓÌ C¡Ą çÓÅóî´ÓÌ

"miiQMb #Q�`/ _�/B+�H �iQKb
:�K2 bQ7ir�`2

c��Å¡ ǫɠǲɠ *QKT�`BbQM Q7 i?2 +m``2Mi �M/ i?2 7mim`2 QTiBQMb Q7 � K2KQ`v ;�K2 BKTH2K2M@
i�iBQMX

ǫɠǫ ]óààÓãî´Ì¬ î¡�±ÌÓÅÓ¬Ċ �Ì�ÅĊç´ç
AM i?Bb b2+iBQM- r2 bmKK�`Bb2 `2H�i2/ i2+?MQHQ;B2b- #Qi? `2H�i2/ �B/b r2 +�M i�F2 BMbTB@
`�iBQM 7`QK �M/ iQQHb r2 +�M mb2 iQ +`2�i2 i?2 7mim`2 bQHmiBQMX

ǫɠǫɠǪ Y��´��Å �îÓËç
>B`Qb?B Ab?BB ?�b #22M � `2b2�`+?2` �i JAh J2/B� G�# bBM+2 RNN8X >Bb rQ`F _�/B+�H
�iQKb �M/ h�M;B#H2 "Bib 7Q+mb2b QM +QMM2+iBM; i?2 /B;Bi�H �M/ T?vbB+�H rQ`H/bX h?2
;Q�H Bb iQ +`2�i2 � ?mK�M@7`B2M/Hv BMi2`7�+2 i?�i +?�M;2b #�b2/ QM i?2 /B;Bi�H BMTmiX
h?Bb BMi2`7�+2 +�M ?�p2 K�Mv 7Q`Kb �M/ +�M #2 +`2�i2/ 7`QK K�Mv K�i2`B�HbX PM2 Q7
i?2 2t�KTH2b Bb TBbiQM KQp2/ +m#QB/b r?B+? +�M #2 mb2/ BM #Qi? �`iBbiB+ �M/ b+B2MiB}+
/B`2+iBQMbX �b #`B2~v /2b+`B#2/ #v JAh L2rb BM (R3)X h?2 };m`2 kXd b?Qrb ?mK�M b+�H2
TBbiQMb KQpBM; � bQHB/ `2/ #�HH QM Bib bm`7�+2X

Ǫǫ
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aBx2/ /QrM p2`bBQMb Q7 i?2b2 +m#QB/b- _�/B+�H �iQKb- +QmH/ #2 �M 2t+2HH2Mi BMi2`7�+2
7Q` BM/BpB/m�Hb rBi? pBbm�H BKT�B`K2MibX �HbQ- Bi +QmH/ #2 �MQi?2` 722/#�+F 7mM+iBQM Q7
i?2 >�TiB+ hBH2b "Q�`/ #2bB/2b bQmM/ �M/ G1.- r?B+? �`2 BKTH2K2Mi2/ BM i?2 +m``2Mi
p2`bBQM- BM KQ`2 /2i�BH /2b+`B#2/ BM (RN)X

#´¬óã¡ ǫɠǰɠ _�/B+�H �iQKb BM ?mK�M b+�H2- r?Bi2 TBbiQMb KQpBM; `2/ #�HHbX aQm`+2ϩ
ǫɠǫɠǫ )��Å¡ Ã¡Ċ�Ó�ã�

h?Bb T`Q/m+i Bb � bM�T@QM +QMi`QHH2` 7Q` �Mv bK�`iT?QM2- 2M�#HBM; mb2`b iQ ivT2 �M/
+QMi`QH i?2 /2pB+2 �b /2b+`B#2/ BM Bib T`QKQiBQM�H K�i2`B�H (ky)X h?2 /2pB+2 Bb 2[mBTT2/
rBi? bBt #`�BHH2 TQBMib �M/ irQ �//BiBQM�H 7mM+iBQM F2vb- �b +�M #2 b22M BM };m`2 kX3-
r?B+? +�M b2`p2 �Mv Tm`TQb2 HBF2 bT�+2#�`- 2Mi2`- b+`QHH mT �M/ /QrM- ;Q #�+F �M/
7Q`r�`/ �M/ K�Mv KQ`2X �//BiBQM�H 72�im`2b +�M #2 b2i mT mbBM; �M �TTHB+�iBQM QM �
+QMM2+i2/ KQ#BH2 /2pB+2X

#´¬óã¡ ǫɠǱɠ >�#H2 F2v#Q�`/ QM � r?Bi2 i�#H2X aQm`+2Ϩ
ǫɠǫɠǬ �ã�´ÅÅ¡cÓÓî±

"`�BHH2hQQi? Bb � j. T`BMi2/ T?QM2 +�b2 rBi? � #`�BHH2 F2v#Q�`/ �i i?2 #�+FX h?Bb
T`QD2+i r�b +`2�i2/ BM kyR8 �i j. S`BMi�i?QM �i "`�M/2Bb lMBp2`bBivX h?2 Tm`TQb2 Q7ϩ kyRk h�M;B#H2 J2/B� :`QmT f JAh J2/B� G�#Ϩ ?iiTb,ffrrrXB�K?�#H2X+QKf#HQ;fe@b?Q`i+mib@iQ@rQ`F@KQ`2@277B+B2MiHv@rBi?@vQm`@?�#H2@QM2

ǪǬ

https://www.iamhable.com/blog/6-shortcuts-to-work-more-efficiently-with-your-hable-one
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i?Bb 2p2Mi r�b iQ mb2 j. T`BMiBM; i2+?MQHQ;v 7Q` bQ+B�H DmbiB+2X h?2`27Q`2 C�bQM SQr2HH
+�K2 mT rBi? i?2 B/2� Q7 � j. T`BMi2/ F2v#Q�`/ T?QM2 +�b2 7Q` BM/BpB/m�Hb rBi? pBbm�H
BKT�B`K2Mib �b ?2 /2b+`B#2b i?2 T`QD2+i BM (kR) �M/ b?Qrb QM };m`2 kXN

h?2 F2v#Q�`/ Bb p2`v bBKBH�` iQ i?2 T`2pBQmbHv K2MiBQM2/X >Qr2p2`- Bi Bb H2bb `2}M2/
rBi? �M mMFMQrM bi�i2 Q7 i?2 BMi2`M�H 2H2+i`QMB+b �M/ bQ7ir�`2- r?B+? r�b T`QKBb2/ iQ
#2 QT2M@bQm`+2/ #mi i?2 T`QD2+i 2M/2/ #27Q`2 i?�i ?�TT2M2/X h?2 QMHv T�`i `2H2�b2/
iQ i?2 Tm#HB+ Bb i?2 j. KQ/2H Q7 i?2 +�b2X

#´¬óã¡ ǫɠǲɠ "`�BHH2hQQi? +�b2b- j. T`BMi2/ T`QiQivT2b- BS?QM2 8 +�b2 QM i?2 H27i- a�KbmM;
:�H�tv aj QM i?2 `B;?iX aQm`+2΅

ǫɠǫɠǭ I]:�Y

�MQi?2` bK�`iT?QM2 bM�T@QM #`�BHH2 F2v#Q�`/ #v CQ?�MM2b aiǼ2HF�@S2ix 7`QK hl oB@
2MM�X *QKT�`2/ iQ i?2 Qi?2` bQHmiBQM- i?Bb Bb +QKTH2i2Hv QT2M@bQm`+2/ �M/ �p�BH�#H2
�i νX h?2 F2v#Q�`/ +QMbBbib Q7 bBt #`�BHH2 TQBMib �M/ irQ KQ/B}2` F2vbX h?2 F2v#Q�`/
r�b #�b2/ QM :2`K�M bi�M/�`/ .AL jk N3k- #mi /m2 iQ i?Bb bi�M/�`/ Q#bQH2b+2Mi- i?2
F2v#Q�`/ r�b T`Q;`�KK2/ rBi? M2r2` 1`B+? a+?KB/Ƕb 3 E2vb "`�BHH2 bi�M/�`/- �b i?2
�mi?Q` 2tTH�BMb BM (kk) �M/ b?Qrb BM };m`2 kXRyX

΅ ?iiTb,ffrrrXi?BM;Bp2`b2X+QKfi?BM;,Ry9Nkjdν ?iiTb,ff;BiH�#X+QKfi2�KQbF�`

Ǫǭ

https://www.thingiverse.com/thing:1049237
https://gitlab.com/teamoskar


ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ǫɠǬ �Ì�ÅĊç´ç �ÓÌ�Åóç´ÓÌ

#´¬óã¡ ǫɠǪǩɠ PaE�_ #`�BHH2 F2v#Q�`/ QM i?2 #�+F Q7 �M �M/`QB/ bK�`iT?QM2X aQm`+2φЈ
ǫɠǫɠǮ <´�ÅÓó´ç

GB#HQmBb Bb �M QT2M@bQm`+2 #mM/H2 Q7 HB#`�`B2b 7Q` i`�MbH�iBQM iQ �M/ 7`QK #`�BHH2 �M/
7Q`K�iiBM; #`�BHH2- bi�i2b i?2 (kj)X Aib +Q`2 Bb r`Bii2M BM *X >Qr2p2`- Bi Bb K2�Mi iQ #2
mb2/ rBi? ?B;?@H2p2H T`Q;`�KKBM; H�M;m�;2b mbBM; #BM/BM; HB#`�`B2bX h?Qb2 2tBbi- 7Q`
2t�KTH2- 7Q` Svi?QM- C�p� Q` C�p�b+`BTiφφ U"Qi? #`Qrb2` �M/ LQ/2XCaVX h?2 i`�MbH�iBQM
QmiTmi Bb lMB+Q/2 2M+Q/2/ #`�BHH2 +?�`�+i2`b �b /2b+`B#2/ #v AaP RR893@RX *?�`�+i2`b
+Q/2 i?2 #`�BHH2 #HQ+F 7`QK lYk3yy iQ lYk366X .2i�BHb +�M #2 7QmM/ BM i?2 Q{+B�H
lMB+Q/2 +?�`i i�#H2φϵX �MQi?2` 2t+BiBM; `2bQm`+2 i?2 GB#HQmBb +QKKmMBiv +`2�i2/ Bb �
+QHH2+iBQM Q7 #`�BHH2 bT2+B}+�iBQMb r?B+? BM+Hm/2b bi�M/�`/b 7`QK �`QmM/ i?2 ;HQ#2X

ǫɠǬ �Ì�ÅĊç´ç �ÓÌ�Åóç´ÓÌ
h?2`2 �`2 [mBi2 � HQi Q7 T`Q/m+ib BM p�`BQmb bi�;2b Q7 /2p2HQTK2Mi �BKBM; iQ ?2HT BM/B@
pB/m�Hb rBi? pBbm�H BKT�B`K2MibX aQK2 �`2 �p�BH�#H2 �b }MBb?2/ Qz i?2 b?2H7 T`Q/m+ib-
HBF2 i?2 >�#H2 bK�`iT?QM2 F2v#Q�`/ /2bB;M2/ BM i?2 L2i?2`H�M/bX J�Mv �`2 BM p�`BQmb
bi�;2b Q7 /2p2HQTK2Mi- HBF2 F2v#Q�`/ �ii�+?K2Mi Pa*�_ 7`QK �mbi`B�X 6m`i?2`KQ`2-
bQK2 QMHv ;Qi iQ i?2 T`QiQivT2 T?�b2- HBF2 i?2 "`�BHH2hQQi? F2v#Q�`/ j. T`BMi2/ T?QM2
+�b2 7`QK i?2 la�X

"Qi? Pa*�_ �M/ "`�BHH2hQQi? �`2 mbBM; j. T`BMiBM; i2+?MB[m2b iQ +`2�i2 T`QiQivT2b
Q7 i?2B` F2v#Q�`/bX h?�i Bb i?2 `B;?i i2+?MQHQ;v 7Q` i?2 +�b2 bBM+2 i?2 b2+QM/@K2MiBQM2/
T`QD2+i r�b /2p2HQT2/ �M/ �bb2K#H2/ BM k9 ?Qm`b- H�biBM; � j. T`BMiBM; ?�+F�i?QMX
h?2`27Q`2 i?2 iBK2 7`QK bF2i+? iQ T?vbB+�H KQ+FmT rBHH #2 � K�ii2` Q7 KBMmi2b- �M/ Bi
rBHH #2 2�bv iQ /2p2HQT M2r bQHmiBQMb Bi2`�iBp2HvX

1p2M i?Qm;? >�#H2 �M/ "`�BHH2hQQi? �`2 mbBM; irQ@iQM2 /2bB;Mb rBi? r?Bi2 #miiQMb
QM /�`F ;`2v �M/ #H�+F #Q�`/b- i?2v �`2 �HH 7�+BM; �r�v 7`QK i?2 mb2`c i?2`27Q`2- i?2v
QMHv +�M #2 mb2/ iQ `2+Q;MBb2 r?B+? #miiQM Bb r?B+?X h?Bb Bb K�BMHv +�mb2/ #v i?2 +�b2
Q` bM�T@QM /2bB;M i?�i �BKb iQ #2 mb2/ QM i?2 #�+F Q7 i?2 T?QM2X aQK2 BM/BpB/m�HbφЈ ?iiTb,ffBMMQp�iBQMQ`B;BMbX+QKf2MfKQ#BH2@#`�BHH2@F2v#Q�`/@�p�BH�#H2@�b@QT2M@bQm`+2φφ ?iiTb,ff;Bi?m#X+QKfHB#HQmBbfHB#HQmBb@Dbφϵ ?iiTb,ffrrrXmMB+Q/2XQ`;f+?�`ibfS.6flk3yyXT/7

ǪǮ

https://innovationorigins.com/en/mobile-braille-keyboard-available-as-open-source
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ǫɠ �Ì�ÅĊç´ç ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ
rBi? pBbm�H BKT�B`K2Mib +QmH/ biBHH mb2 +QMi`�biBM; +QHQm`b iQ `2+Q;MBb2 i?2 #miiQMb B7
i?2v r2`2 7�+BM; i?2KX

�HH Q7 i?2 K2MiBQM2/ #`�BHH2 ivTBM; bQHmiBQMb bQHp2 ?Qr iQ ivT2- �bbmKBM; i?2 mb2`
�H`2�/v FMQrb i?2 +Q/2X 1p2M H2�`MBM; iQQHb HBF2 "`�BHH2 +m#2 `2[mB`2 bQK2 FMQrH2/;2 iQ
#2 ?2HT7mHX h?2`2 �`2 KBbbBM; iQQHb BM #2ir22M i?�i `2[mB`2 MQ Q` HQr H2p2H Q7 FMQrH2/;2
�M/ +�M #2 mb2/ 7Q` H2�`MBM; Q` T`�+iBbBM; mb2`bǶ bFBHHb BM mM/2`bi�M/BM; #`�BHH2 +Q/2X

Ǫǯ



�±�àî¡ã Ǭ
�¡ç´¬Ì

q2 �`2 T`QTQbBM; � bQHmiBQM #�b2/ QM i?2 �M�HvbBb 7`QK *?�Ti2` kX Ai bmTTQ`ib "`�BHH2
2/m+�iBQM- haa bBKmH�iBQM �M/ J2KQ`v :�K2X �HH i?2b2 �TTHB+�iBQMb b?QmH/ #2 �#H2 iQ
rQ`F rBi? QM2 r2HH@/2bB;M2/ KQ/mH2X h?2 ;Q�H Bb iQ /2p2HQT � iQm+? BMi2`�+iBQM bQHmiBQM
BM i?2 +QMi2ti Q7 KmHiBKQ/�H BMi2`�+iBQMX Ai Bb �M BMi2`�+iBp2 2/mi�BMK2Mi �B/ i?�i +�M
?2HT �HH �;2 +�i2;Q`B2bX Ai i`B2b iQ #`B/;2 i?2 ;�T #2ir22M bBKTH2 iQQHb HBF2 "`�BHH2 *m#2
�M/ Tm`2 T`�+iB+�H T`Q/m+ib HBF2 >�#H2 �M/ Qi?2` "`�BHH2 BMTmi iQQHbX Ai /Q2bMǶi M22/ iQ
#2 � /2pB+2 QT2`�i2/ #v i?2 mb2` rBi? pBbm�H BKT�B`K2Mib �HQM2 bBM+2 i?2 �BK Bb iQ #2
mb2/ /m`BM; 2/m+�iBQM H2bbQMbX

ǬɠǪ ��îÓãç
h?Bb bm#b2+iBQM rBHH /2b+`B#2 �+iQ`b r?Q rBHH BMi2`�+i rBi? i?2 /2bB;M2/ bvbi2KX h?Bb
BM+Hm/2b i?2 }M�H mb2`- H2+im`2`- �M/ `2b2�`+?2`- �b 2�+? ?�b /Bz2`2Mi bT2+B}+ M22/bX

ɠ lb2`
Bb � BM/BpB/m�H rBi? b2p2`2 pBbm�H BKT�B`K2Mib r?Q rBHH #2 i?2 2M/ `2+2Bp2` Q7 i?2

2/mi�BMK2Mi 2tT2`B2M+2 Q7 i?2 /2bB;M2/ iQQHXɠ G2+im`2`
Bb � T2`bQM ?2HTBM; i?2 lb2` rBi? i?2 2tT2`B2M+2- T`2T�`BM; � +QKTmi2`- i?2 iQQHb-

�M/ +QMi`QHHBM; i?2 bQ7ir�`2X Ai +�M �HbQ #2 `272``2/ iQ �b � i2�+?2` Q` ?2HT2`Xɠ _2b2�`+?2`
Bb � T2`bQM BM M22/ Q7 /22T2` FMQrH2/;2 Q7 lb2` T2`7Q`K�M+2X h?2v r�Mi iQ

+QKT�`2 K2�bm`�#H2 K2i`B+b iQ /Bz2`2Mi lb2`b Q` i`�+F lb2`- +QKT�`BM; i?2 K2i`B+
#2ir22M /Bz2`2Mi `mMbX

Ǭɠǫ Y¡âó´ã¡Ë¡Ìîç
6QHHQrBM; 7mM+iBQM�H �M/ MQM@7mM+iBQM�H `2[mB`2K2Mib �`2 i?2 `2bmHib Q7 �M�HvbBb 7`QK
+?�Ti2` k �M/ bmTTQ`iBM; i2+?MQHQ;B2b 7`QK kXkX h?2v `2~2+i i?2 M22/b Q7 i?2 bT2+B}2/
�+iQ`b 7`QK jXRX

ǬɠǫɠǪ #óÌ�î´ÓÌ�Å ã¡âó´ã¡Ë¡Ìîç
6QHHQrBM; 7mM+iBQM�H `2[mB`2K2Mib �`2 K�`F2/ mbBM; 6_ sXu- r?2`2 6_ Bb � b?Q`i+mi 7Q`
7mM+iBQM�H `2[mB`2K2Mi �M/ s Bb � MmK#2` Q7 i?2 +m``2Mi +?�Ti2` �M/ u Bb i?2 b2[m2M+2
MmK#2` Q7 i?2 `2[mB`2K2MiX h?Bb MQi�iBQM Bb mb2/ i?`Qm;?Qmi i?2 /Q+mK2Mi iQ `272`
#�+F iQ i?2 `2[mB`2K2MibX

h?2 7QHHQrBM; b2i Q7 `2[mB`2K2Mib +QMbB/2`b i?2 T?vbB+�H �bT2+ib Q7 i?2 iQQHX

#Y ǬɠǪɠ h?2 bvbi2K 2M�#H2b lb2` iQ +QMi`QH i?2 2tT2`B2M+2 mbBM; "`�BHH2 TQBMib HBF2
+QMi`QHb- K2�MBM; irQ #v i?`22 K�i`Bt Q` K�i`B+2b i?�i rBHH `2b2K#H2 "`�BHH2 bvK#QHbX
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Ǭɠ �¡ç´¬Ì ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ
#Y Ǭɠǫɠ h?2 bvbi2K ;Bp2b lb2` � i�+iBH2 `2bTQMb2 iQ i?2B` �+iBQMb r?B+? +Q``2bTQM/b
rBi? i?2 �m/BQ 7`QK 6_ jX8X

#Y ǬɠǬɠ h?2 bvbi2K 2M�#H2b G2+im`2` �M/ _2b2�`+?2` iQ bi�`i �M/ 2M/ i?2 2tT2`B2M+2
7Q` lb2`X

h?2 M2ti b2i Q7 `2[mB`2K2Mib Bb +QMbB/2`BM; i?2 bQ7ir�`2 T`QT2`iB2b Q7 i?2 iQQHX

#Y Ǭɠǭɠ h?2 bvbi2K 2M�#H2b lb2` iQ T`�+iB+2 #`�BHH2 bvK#QHbX h?2 bvbi2K rBHH ;Bp2
722/#�+F iQ lb2` B7 i?2 ;Bp2M "`�BHH2 TQBMi Bb T�`i Q7 i?2 T`�+iBb2/ +?�`�+i2` Q` MQiX

#Y ǬɠǮɠ h?2 bvbi2K ;Bp2b lb2` �m/BQ `2bTQMb2 iQ Bib �+iBQMb- +Q``2bTQM/BM; rBi? i?2
i�+iBH2 722/#�+F 7Q`K 6_ jXkX

#Y Ǭɠǯɠ h?2 bvbi2K ;Bp2b lb2` �m/BQ BM7Q`K�iBQM �#Qmi i?2 �TTHB+�iBQMf;�K2fT`�+iB+2
bi�i2X

#Y Ǭɠǰɠ h?2 bvbi2K ;Bp2b _2b2�`+?2` /�i� �#Qmi lb2` T2`7Q`K�M+2 /m`BM; i?2 2tT2`B@
2M+2X h?2 /�i� BM+Hm/2b BM7Q`K�iBQM �#Qmi,

ɠ /�i� K�TTBM; iQ i?2 #miiQMbɠ `2+Q`/BM;b Q7 #miiQM T`2bb2bɠ bi�i2 Q7 i?2 2tT2`B2M+2 �7i2` 2�+? #miiQM T`2bb

#Y ǬɠǱɠ h?2 bvbi2K ;Bp2b /�i� iQ _2b2�`+?2` BM #Qi? ?mK�M �M/ K�+?BM2@7`B2M/Hv
7Q`KbX 6Q` 2t�KTH2- 7Q`K�i CaPL- u�JG Q` sJGX

Ǭɠǫɠǫ CÓÌɰ«óÌ�î´ÓÌ�Å ã¡âó´ã¡Ë¡Ìîç
6QHHQrBM; MQM@7mM+iBQM�H `2[mB`2K2Mib �`2 K�`F2/ mbBM; L6_ sXu- r?2`2 L6_ Bb �
b?Q`i+mi 7Q` MQM@7mM+iBQM�H `2[mB`2K2Mi �M/ s Bb � MmK#2` Q7 i?2 +m``2Mi +?�Ti2` �M/
u Bb i?2 b2[m2M+2 MmK#2` Q7 i?2 `2[mB`2K2MiX h?Bb MQi�iBQM Bb mb2/ i?`Qm;?Qmi i?2
/Q+mK2Mi iQ `272` #�+F iQ i?2 `2[mB`2K2MibX

C#Y Ǭɠǲɠ h?2 bvbi2K b?QmH/ #2 2�bv iQ +H2�MX 6Q` 2t�KTH2- rBT2 rBi? � r2i +HQi? �7i2`
mb2X

C#Y ǬɠǪǩɠ h?2 bvbi2K b?QmH/ #2 +QK7Q`i�#H2 iQ iQm+?- rBi? MQ b?�`T 2/;2b �M/ MQ
KBbH2�/BM; #mKTbX

ǬɠǬ hç¡ ��ç¡ç
h?2 /B�;`�K BM 6B;m`2 jXR b?Qrb �HH mb2 +�b2b #�b2/ QM `2[mB`2K2Mib 7`QK b2+iBQM jXk �M/
�+iQ`b /2b+`B#2/ BM b2+iBQM jXRX h?2 ;2M2`�H mb2 +�b2b �`2 *QMi`QH- ai�`i- aiQT 2tT2`B2M+2X
h?2b2 �`2 ;2M2`�HBx�iBQMb Q7 bT2+B}+ �TTHB+�iBQMb- `272``2/ iQ �b 2tT2`B2M+2- HBF2 G2�`M
"`�BHH2 MmK#2`BM;- S`�+iB+2 "`�BHH2 +?�`�+i2`b- SH�v J2KQ`v :�K2 �M/ S`�+iB+2 haaX
h?2 b�K2 �TTHB2b iQ _2i`B2p2 HQ; /�i�- r?2`2 i?2 bT2+B}+ +�b2b �`2 _2i`B2p2 J2KQ`v
:�K2 HQ; �M/ _2i`B2p2 "`�BHH2 +?�`�+i2` T`�+iB+2 HQ;X h?2b2 �`2 QMHv irQ BM i?2 /B�;`�K
iQ b?Qr i?�i MQi �HH i?2 �TTHB+�iBQMb Qz2` HQ;bX �HbQ- MQi BM �HH +�b2b- HQ;b rQmH/ #2
K2�MBM;7mHX G�biHv- *H2�M #Q�`/ Bb �M BM/2T2M/2Mi mb2 +�b2 #2+�mb2 BiǶb MQi iB2/ iQ �Mv
bQ7ir�`2 �TTHB+�iBQMX

"2bB/2b ;2M2`�HBx�iBQM i?2 /B�;`�K jXR b?Qrb � /2T2M/2M+v `2H�iBQMb?BT #2ir22M
ai�`i 2tT2`B2M+2 �M/ *QMi`QH 2tT2`B2M+2X h?Bb 2tT`2bb2b i?�i lb2` +�M QMHv +QMi`QH �M
2tT2`B2M+2 i?�i G2+im`2` ?�b bi�`i2/X aBKBH�`Hv- _2b2�`+?2` +�M QMHv `2i`B2p2 HQ;b 7`QK

ǪǱ
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�M 2tT2`B2M+2 i?�i ?�b bi�`i2/ #mi /Q2bMǶi ?�p2 iQ #2 }MBb?2/X 6Q` 2t�KTH2- � ;�K2
+�M #2 iQQ HQM; 7Q` lb2` iQ }MBb?- #mi /�i� �#Qmi i?2 +m``2Mi bi�i2 r�b �H`2�/v HQ;;2/X

#´¬óã¡ ǬɠǪɠ lb2 +�b2 /B�;`�K

Ǭɠǭ ,Ìàóî �óîîÓÌ �¡ç´¬Ì
h?2 +QMi`QHb M22/ iQ #2 i?Qm;?i i?`Qm;? r2HH #2+�mb2 Bi rBHH #2 i?2 QMHv T?vbB+�H BMi2`@
�+iBQM rBi? i?2 mb2`X "miiQMb �`2 BMi2`�+iBp2 �M/ KB;?i #2 i?2 `B;?i r�v iQ `2T`2b2Mi
#`�BHH2 +Q/2X Ai �HbQ 2M�#H2b mb iQ `2+Q`/ �M/ `2bTQM/ iQ i?2 BMi2`�+iBQMX 1p2`v #mi@
iQM rQmH/ `2b2K#H2 � TQBMi BM i?2 #`�BHH2 +Q/2 bvK#QHX "�b2/ QM i?2 �M�HvbBb �M/
Q#b2`p�iBQM Q7 i?2 #miiQM /2bB;Mb r2 F22T i?2 7QHHQrBM; BM KBM/,

q?�i +�M � #miiQM /Q\

ɠ "2 T`2bb2/ɠ oB#`�i2

>Qr +�M � #miiQM 722H\

ɠ aQ7i iQ T`2bbɠ >�`/ iQ T`2bbɠ *�MǶi #2 T`2bb2/

q?�i +�M � #miiQM �+iBp�i2\

ɠ �m/BQɠ oB#`�iBQMɠ *?�M;2 Q7 Bib 722H
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ǬɠǮ �ĉî¡Ìç´ÓÌ �Ó�ã� ËÓ�Ãóàç
�b T?vbB+�H BMi2`�+iBQM Bb QM2 Q7 i?2 KQbi BKTQ`i�Mi �bT2+ib Q7 i?Bb T`QD2+i- i?2 bF2i+?
T?�b2 r�b p2`v b?Q`i- �M/ KQ`2 2KT?�bBb r�b ;Bp2M iQ i?2 /2bB;M Q7 K�i2`B�H- b?�T2
�M/ i�+iBHBivX

PM2 Q7 i?2 }`bi KQ+FmTb r�b � #`�BHH2 bBt@TQBMi bvK#QH i?�i +QmH/ #2 mb2/ 7Q` r`BiBM;
QMHvX qQQ/2M biB+Fb TH�+2/ BM i?2 #miiQM QT2MBM;b QM i?2 iQT Q7 i?2 #Q�`/ `2T`2b2Mi
TQBMib Q7 i?2 #`�BHH2 bvK#QHbX h?2 iQT Q7 i?2 #Q�`/- BM+Hm/BM; i?2 biB+Fb- Bb +Qp2`2/ #v
� +H2�` i�T2 iQ 2Mbm`2 b�72iv /m`BM; i2biBM; �M/ �HbQ iQ K�F2 i?2 K�i2`B�H KQ`2 bKQQi?
iQ iQm+?- �b 6B;m`2 jXk b?QrbX

#´¬óã¡ Ǭɠǫɠ 6B`bi KQ+FmT Q7 #`�BHH2 bBt@TQBMi 7Q` r`BiBM;X

Ǭɠǯ #´ãçî ´î¡ã�î´ÓÌ
h?2 M2ti TB+im`2 b?Qrb � KQ+FmT Q7 _2p2`bBǶb ;�K2TH�vX hrQ TH�v2`b ?�p2 /Bz2`2Mi
H2M;i?b Q7 biB+Fb `2T`2b2MiBM; i?2 Q`B;BM�H ;�K2Ƕb /BbFbX h?2`2 �`2 irQ TQbbB#H2 r�vb iQ
`2+`2�i2 i?Bb ;�K2 7Q` TH�v2`b rBi? pBbm�H BKT�B`K2MibX

AK�;BM2 i?2 biB+Fb �b j. T`BMi2/ KQp�#H2 /BbFb /2bB;M2/ iQ #2 2�bv iQ TH�+2- ;`�#
�M/ `2+Q;MBx2 7Q` i?2 QTTQbBi2 TH�v2`X h?Bb r�v- i?2 mb2`b +�M TH�v i?2 b�K2 r�v �b
BM i?2 Q`B;BM�H ;�K2X Ai `2[mB`2b }M2 KQiQ` bFBHHb- �HbQ FMQrM �b K�Mm�H /2ti2`Biv- �b
/2b+`B#2/ BM (k9)- BM ?�M/b iQ KQp2 �M/ TH�+2 i?2 /BbFX "mi i?2 i�`;2i mb2`b KQbiHv H�+F
i?2b2 bFBHHb- �b K2MiBQM2/ BM (k8)X h?2 b�K2 �TTHB2b iQ b+�MMBM; i?2 T�vBM; }2H/- r?B+?
`2[mB`2b � HQi Q7 K2KQ`Bx�iBQM mbBM; QMHv iQm+? b2Mb2X h?Bb Bb #2+�mb2 BiǶb MQi TQbbB#H2
iQ 722H KQ`2 i?�M � 72r /BbFb �i � iBK2 +QKT�`2/ iQ mb2`b rBi? 2v2bB;?i r?Q +�M b22
i?2 r?QH2 TH�vBM; #Q�`/X

h?2 Qi?2` r�v iQ TH�v i?2 ;�K2 rQmH/ #2 mbBM; i?`22 bi�;2/ #miiQMb- `2T`2b2MiBM;
i?2 2KTiv TQBMi r?2M Bi Bb ~mb? rBi? i?2 #Q�`/- TH�v2` QM2 r?BH2 Tmb?2/ bHB;?iHv �#Qp2
i?2 bm`7�+2 �M/ TH�v2` irQ r?BH2 7mHHv 2ti2M/2/X q?BH2 2�bv iQ KQ+F mbBM; rQQ/2M
biB+Fb- i?Bb bQHmiBQM `2[mB`2b K�Mv K2+?�MB+�H +?�M;2b iQ i?2 #�b2#Q�`/- r?B+? Bb MQi
T�`i Q7 i?Bb T`QD2+iǶb b+QT2 bBM+2 i?2 7Q+mb Bb QM 2ti2MbBQMb �M/ MQi `2KQ/2HHBM; i?2
Q`B;BM�H #Q�`/X h?2 };m`2 jXj b?Qrb QM i?2 H27i i?2 KQ+F2/ 2ti2MbBQM QM iQT Q7 i?2
>�TiB+ hBH2b #Q�`/ �M/ QM i?2 `B;?i i?2 #QiiQK Q7 i?2 2ti2MbBQMX

ǫǩ
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#´¬óã¡ ǬɠǬɠ JQ+FmT Q7 KmHiB bi�;2 #miiQMb UBM i?Bb +�b2 7Q` � ;�K2 _2p2`bBV

h?2 }`bi KQ+FmT /Q2bMǶi ?�p2 �M Qp2`pB2r i�#H2 #2+�mb2 Q7 Bib HQr }/2HBiv �M/ MQ
`2b2K#H�M+2 iQ i?2 }M�H K�i2`B�Hb +QKT�`2/ iQ i?2 `2bi Q7 i?2 KQ+FmTb- r?B+? mb2 i?2
TQi2MiB�HHv }M�H K�i2`B�HbX

Ǭɠǰ ]¡�ÓÌ� ´î¡ã�î´ÓÌ
h?2 j. T`BMi2/ KQ+FmT #miiQMb r2`2 BMbTB`2/ #v � bT`BM;@HQ�/2/ #miiQMb 2tT2`BK2Mi
#v J�`+ a+?ƺK�MM- Tm#HBb?2/ QM ?Bb T2`bQM�H AMbi�;`�K �++QmMi φX ahG }H2b 7Q`
T`BMiBM; r2`2 Tm#HBb?2/ #v i?2 r2#bBi2 >�+F.�v ϵ �M/ �`2 �p�BH�#H2 iQ /QrMHQ�/ 7`QK
i?2 �`iB+H2bǶ :QQ;H2 .`Bp2 HBMFX

h?2 }`bi j. #miiQMb KQ+FmT ?�b `QmM/2/ #miiQMb bi�M/BM; �#Qp2 i?2 #�b2#Q�`/
bm`7�+2X h?2b2 #miiQMb �`2 +QMM2+i2/ #v � j. T`BMi2/ bT`BM; K2MiBQM2/ �#Qp2X .m2 iQ
?�`/ 2/;2b �M/ KQ`2 i?�M R KK Qp2`?�M;b- Bi M22/b iQ #2 T`BMi2/ �b j b2T�`�i2 TB2+2b-
#�b2#Q�`/- bT`BM; �M/ #miiQMX hQ �bb2K#H2 i?2 KQ+FmT S1h: +QKT�iB#H2 �/?2bBp2 Bb
M22/2/X 6B;m`2 jX9 b?Qrb /2i�BH Q7 i?2 #QiiQK �bb2K#Hv QM i?2 H27i �M/ i?2 iQT Q7 i?2
#miiQMb QM i?2 `B;?iX

#´¬óã¡ Ǭɠǭɠ JQ+FmT R j. T`BMi2/ #QiiQK QM i?2 H27i- iQT QM i?2 `B;?iX

h?2 bT`BM; Q7 i?Bb KQ+FmT Bb r2�F- �M/ � mb2` +�M T`2bb i?2 #miiQMb #v �++B/2MiX
h?Bb Bb MQi B/2�H bBM+2 BiǶb M2+2bb�`v }`bi iQ HQQF �`QmM/ �M/ 722H i?2 #Q�`/ #27Q`2 mb2X
h?2b2 KQ+FmTbǶ #�b2#Q�`/ +Q`M2`b �`2 b?�`T �M/ i?2`27Q`2 mM+QK7Q`i�#H2 7Q` � mb2`
�M/ M22/ iQ #2 i`2�i2/ BM i?2 M2ti Bi2`�iBQMX h?2`2 �`2 �HbQ QMHv bK�HH bB/2b �`QmM/ i?2
#miiQMb iQ `2bi � mb2`Ƕb ?�M/X G�biHv- i?2 bT�+BM; #2ir22M #miiQMb /Q2b MQi +Q``2bTQM/φ ?iiTb,ffrrrXBMbi�;`�KX+QKfTf"vT#svDQ?J`ϵ ?iiTb,ff?�+F�/�vX+QKfkyRNfydfyefj/@T`BMi2/@#miiQMb@T`BMi2/@�b@�@bBM;H2@mMBi
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https://www.instagram.com/p/BypbXyjohMr
https://hackaday.com/2019/07/06/3d-printed-buttons-printed-as-a-single-unit


Ǭɠ �¡ç´¬Ì ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ
iQ i?2 *x2+? #`�BHH2 MQ`KϯX h?2 #miiQM �M/ bT�+2 b?QmH/ #2 �TT`QtBK�i2Hv i?2 b�K2
bBx2- #mi i?Bb }`bi KQ+FmT ?�b #miiQMb �#Qmi irB+2 i?2 bBx2 Q7 i?2 bT�+2- �b b?QrM BM
6B;m`2 jX8X

#´¬óã¡ ǬɠǮɠ JQ+FmT R j. T`BMi2/ bBx2 +QKT�`BbQM QM i?2 H27i- #QiiQK rBi? rQQ/2M �M/
K2i�H `Q/b QM i?2 `B;?iX

h�#H2 jXR b?Qrb TQbBiBp2b �M/ M2;�iBp2b �#Qmi i?2 b2+QM/ Bi2`�iBQM KQ+FmTX Pm` ;Q�H
Bb iQ `2KQp2 K2MiBQM2/ M2;�iBp2b BM i?2 M2ti Bi2`�iBQM �M/ F22T �HH TQbBiBp2b B7 TQbbB#H2X
LQi �HH i?2 bQHmiBQMb +�M QMHv `2KQp2 +QMbX aQK2 #`BM; � M2r b2i Q7 +QMb i?�i rBHH M22/
iQ #2 i�+FH2/ BM 7mim`2 Bi2`�iBQMbX aQK2 rBHH +?�M;2 +m``2Mi T`Qb BMiQ +QMb �b r2 �`2
HQQFBM; 7Q` i?2 QTiBK�H i`�/2@QzX

S`Qb *QMb

aKQQi? bm`7�+2 _2[mB`2b �bb2K#Hv �M/ �/?2bBp2
hrQ iQM2b hQQ bQ7i bT`BM;

Pp2`bBx2/ UBM ;2M2`�H �M/ #miiQM ?2B;?iV

c��Å¡ ǬɠǪɠ a2+QM/ Bi2`�iBQM Qp2`pB2rX

ǬɠǱ c±´ã� ´î¡ã�î´ÓÌ

h?2 b2+QM/ j. T`BMi2/ KQ+FmT Bb b+�H2/ +Q``2+iHvc i?2`27Q`2- i?2 bBx2 Q7 QM2 #miiQM
#HQ+F Bb i?2 b�K2 �b i?2 bBx2 Q7 i?2 QM2 #HQ+F QM i?2 >�TiB+ hBH2b #Q�`/X Ai Bb TQbbB#H2
iQ T`BMi Bi �b � QM2@TB2+2 i?�i BM+Hm/2b i?2 #miiQM- bT`BM; �M/ #�b2#Q�`/X hQ K�F2
i?Bb TQbbB#H2- �HH i?2 Qp2`?�M;b 7`QK i?2 T`2pBQmb Bi2`�iBQM ?�p2 #22M i`�Mb7Q`K2/ BMiQ
M2;�iBp2 bHQT2b- b22 6B;m`2 jXe- r?B+? biBHH Qp2`?�M;- #mi MQr i?2 K�i2`B�H bmTTQ`ib
Bib2H7 /m`BM; i?2 T`BMiBM; T`Q+2bbc i?2`27Q`2- Bi /Q2b MQi bi�`i b�;;BM; /QrMX

�b � bB/2 2z2+i- i?2b2 M2;�iBp2 bHQT2b T`2p2Mi i?2 #miiQM 7`QK bHB/BM; �;�BMbi i?2
r�HH Q7 i?2 #�b2#Q�`/ �M/ +`2�iBM; bimii2`b /m`BM; � T`2bbX

ϯ ?iiTb,ffrrrXbQMbX+xf"`�BHHQpQ@TBbKQ@p@*_@x�FH�/MB@BM7Q`K�+2@S9yykNNRX?iKH
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#´¬óã¡ Ǭɠǯɠ *mi �r�v i?2 pB2r i?`Qm;? i?2 KB//H2 Q7 i?2 #miiQM- `2p2�HBM; i?2 BMi2`M�H
bi`m+im`2 Q7 i?2 2ti2MbBQM #Q�`/ KQ+FmTX

h?2 bT`BM; Bb }`K 2MQm;? MQi iQ #2 T`2bb2/ #v �++B/2Mi r?2M HQQFBM; �`QmM/ rBi?
� ?�M/X h?2 bT`BM; �ii�+?2b QMHv mbBM; irQ TQBMib iQ i?2 #�b2#Q�`/ �M/ irQ Qi?2`b
iQ i?2 #miiQMX h?2 7Q`+2 iQ KQp2 i?2 #miiQM BM �Mv /B`2+iBQM Bb �TT`QtBK�i2Hv i?2
b�K2X h?2`27Q`2- � mb2` +�MǶi 722H ?Qr i?2 #miiQM Bb �ii�+?2/X h?2 bT`BM; Bb pBbB#H2 BM
6B;m`2 jXd- #Qi? rBi?Qmi � K2i�H `Q/ QM i?2 H27i �M/ rBi? Bi QM i?2 `B;?iX

#´¬óã¡ Ǭɠǰɠ "QiiQK Q7 i?2 KQ+FmT k #miiQMb b?QrBM; i?2 QM2@TB2+2 T`BMi- irQ 2KTiv #mi@
iQMb QM i?2 H27i �M/ #miiQMb rBi? i?2 K2i�H `Q/b QM i?2 `B;?iX

h?2 #miiQM b?�T2 +?�M;2/ 7`QK +QKTH2i2Hv `QmM/2/ iQ �M 2HHBTb2 b?�T2 i?�i biBHH
722Hb `QmM/ iQ i?2 iQm+?X h?2 iQT Q7 i?2 #miiQM- i?2 2HHBTb2- Bb MQr QMHv R KBHHBK2i`2
�#Qp2 i?2 bm`7�+2 Q7 i?2 #�b2#Q�`/X h?Bb Bb biBHH ?B;? 2MQm;? iQ #2 `2+Q;MBx2/ #v iQm+?
#mi HQr 2MQm;? iQ ;HB/2 rBi? }M;2`b Qp2` i?2 r?QH2 #Q�`/X h?2 bT�+BM; Bb �HbQ +Q``2+i-
�M/ i?2 #miiQMb �`2 i?2 b�K2 bBx2 iQ i?2 iQm+? �b i?2 bT�+2 BM #2ir22M i?2KX h?2
�+im�H bBx2 Q7 i?2 #miiQM Bb #B;;2` #2+�mb2 Bi 2M/b mM/2` i?2 bm`7�+2 Q7 i?2 #�b2#Q�`/-
�b b22M BM i?2 };m`2 jXeX

ai`�B;?i Qmi Q7 i?2 j. T`BMi2`- i?Bb b2+QM/ KQ+FmT Bb `2�/v iQ #2 mb2/ rBi? QM2
BKT2`72+iBQM QM i?2 bm`7�+2 Q7 i?2 #miiQMX h?2 j. T`BMiBM; MQxxH2 H2�p2b #m``bc b22
/2i�BH QM i?2 `B;?i bB/2 Q7 6B;m`2 jX3- r?B+? +�M #2 `2KQp2/ mbBM; � FMB72 Q` b�M/T�T2`X

ǫǬ
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#´¬óã¡ ǬɠǱɠ �``�v Q7 9 KQ+FmTb #miiQMb QM i?2 Q`B;BM�H >�TiB+ hBH2b #Q�`/ QM i?2 H27i-
/2i�BH Q7 QM2 #miiQM QM i?2 `B;?iX

q2 T`BMi2/ � 7mHH #Q�`/ KQ/mH2 rBi? irQ #`�BHH2 bBt@TQBMi bvK#QHb /m`BM; i?2 i?B`/
Bi2`�iBQMX qQ`F M�K2 Q7 i?Bb 2ti2MbBQM Bb ǳ.Qm#H2 "`�BHH2 JQ/mH2ǴX "2bB/2b i?2 #miiQM
�M/ bT`BM; /2bB;M- �M BKTQ`i�Mi T�`i Q7 i?2 KQ/mH2 Bb Bib +QMM2+iBQM iQ i?2 #Q�`/X
h?�i M22/b iQ b2`p2 irQ Tm`TQb2bX PM2- Bi b?QmH/ +Q``2+iHv bT�+2 i?2 2ti2MbBQM �M/
i?2 #Q�`/ bm`7�+2 7Q` i?2 bT`BM; iQ KQp2 �M/ #miiQMb iQ #2 T`2bb2/X a2+QM/- Bi b?QmH/
2Mbm`2 � bi�#H2 +QMM2+iBQM Q7 i?2 KQ/mH2 iQ i?2 #�b2 #HQ+FX h?2 2ti2MbBQM b?QmH/ MQi
KQp2- `�iiH2- Q` 7�HH Qz BM i?2 #2bi +�b2X

Pm` }`bi bQHmiBQM 7Q` i?Bb +QMM2+iBQM Bb � K�i`Bt ;`B/ i?�i mb2b 7`B+iBQM iQ ?QH/ i?2
#�b2 �M/ i?2 2ti2MbBQM iQ;2i?2`X h?Bb ;`B/ iB;?iHv }ib BMiQ i?2 ;`QQp2b b2T�`�iBM;
#miiQMb QM i?2 bm`7�+2 Q7 i?2 #�b2c b22 H27i Q7 6B;m`2 jXNX aBKBH�` ;`QQp2b �`2 �i i?2
#QiiQK Q7 Qm` KQ/mH2X h?2 ?2B;?i Q7 i?Bb K�b? 2Mbm`2b +Q``2+i bT�+BM; #2ir22M i?2
2ti2MbBQM �M/ i?2 #�b2 7Q` i?2 bT`BM; KQp2K2Mi- �b b?QrM QM i?2 `B;?i Q7 jXNX

#´¬óã¡ Ǭɠǲɠ *QMM2+i ;`B/ TH�+2 QM i?2 #�b2#Q�`/ �M/ .Qm#H2 "`�BHH2 JQ/mH2 QM i?2 H27i-
T`2bb2/ #miiQM b?QrBM; ~2tBM; bT`BM; QM i?2 `B;?iX

h�#H2 jXk b?Qrb TQbBiBp2b �M/ M2;�iBp2b �#Qmi i?2 i?B`/ Bi2`�iBQM KQ+FmTX *QKT�`2/
iQ i?2 b2+QM/ Bi2`�iBQM- r2 }t2/ i?2 bT`BM; bi`2M;i? #mi HQbi � bKQQi? bm`7�+2 �M/ irQ@
+QHQm` /2bB;MX h?2 irQ@+QHQm` p�`B�Mi +�M #2 �+?B2p2/ #v +miiBM; i?2 KQ/2H BMiQ irQ
TB2+2b- � #miiQM �M/ #Q�`/- �M/ T`BMiBM; Bi mbBM; � KmHiB@+QHQm` j. T`BMi2`X q2 +�M
bKQQi? i?2 `Qm;? iQT bm`7�+2 mbBM; j. T`BMi2` ?2�/ B`QMBM; Q` +?2KB+�H bKQQi?BM;X �M
BKTQ`i�Mi �/p�Mi�;2 Q7 i?Bb p2`bBQM Bb i?2 QM2@TB2+2 T`BMiBM;X Ai b�p2b iBK2- H�#Qm` �M/
K�F2b K�bb T`Q/m+iBQM p2`v 72�bB#H2X "mi QMHv BM +�b2 r?2M i?2 `Qm;? iQT Bb MQi �M
Bbbm2 Q` +�M #2 i`2�i2/ rBi? i?2 b�K2 2{+B2M+v- /m`BM; i?2 T`BMi Q` BM ?B;? pQHmK2bX

�7i2` i2biBM; i?2 #miiQMb BMi2;`�i2/ BMiQ i?2 7mHH .Qm#H2 "`�BHH2 JQ/mH2X q2 /Bb+Qp@
2`2/ i?2 7Q`+2 iQ KQp2 #miiQMb Bb iQQ ?B;?X h?2 #miiQM +�M #2 T`2bb2/- #mi /m2 iQ i?2
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?B;? 7Q`+2 Q7 i?2 ?�TiB+ `2bTQMb2- i?2 /BbiBM+i +HB+F �i i?2 2M/ Q7 i?2 T`2bb Bb KBbbBM;X
h?2 b2+QM/ T`Q#H2K Bb i?�i mbBM; i?2 #miiQMb Bb iB`BM; �7i2` � 72r b2+QM/bX

h?2 +QMM2+iBQM ;`B/ ?QH/b i?2 KQ/mH2 MB+2Hv BM TH�+2 #mi /Q2bMǶi ?�p2 2MQm;? 7`B+iBQM
BM i?2 KQ/mH2 ;`QQp2b iQ ?QH/ Bi BMX 6B;m`2 jXN- QM i?2 `B;?i- b?Qrb ?Qr i?2 ;`B/ /Q2bMǶi
7mHHv 2Mi2` i?2 ;`QQp2bX

S`Qb *QMb

PM2 TB2+2 T`BMi _Qm;? bm`7�+2
*Q``2+i bBx2 PM2 +QHQ`
aQHB/ bT`BM;

AMb2+m`2 +QMM2+iBQM
_Qm;? bB/2b
JBbbBM; r?Bi2 bT�+2
am`7�+2 BKT2`72+iBQMb
Jmb?v T`2bb 722/#�+F

c��Å¡ Ǭɠǫɠ h?B`/ Bi2`�iBQM Qp2`pB2rX

L2rHv /Bb+Qp2`2/ +QMb �`2 /BbTH�v2/ BM h�#H2 jXk mM/2` i?2 H�bi /BpB/BM; HBM2X L�K2Hv-
MQi bi`QM; 2MQm;? +QMM2+iBQMb Q7 i?2 KQ/mH2 iQ i?2 #Q�`/- `Qm;? bB/2b +�mb2/ #v i?2
+QMM2+iBQM ;`B/- KBbbBM; r?Bi2 bT�+2 QM i?2 bB/2b Q7 i?2 "`�BHH2 bvK#QHb- QM i?2 H27i
Q7 i?2 H27i QM2 �M/ `B;?i Q7 i?2 `B;?i QM2- �M/ bm`7�+2 BKT2`72+iBQMb +�mb2/ #v i?2 j.
T`BMi2`X

Ǭɠǲ #Óóãî± ´î¡ã�î´ÓÌ
h?Bb Bi2`�iBQMǶb K�BM 7Q+mb Bb `2KQpBM; M2r BKT2`72+iBQMb r?B+? �`Qb2 r?2M r2 �bb2K@
#H2/ .Qm#H2 "`�BHH2 JQ/mH2X q2 `2KQp2/ i?`22 Qmi Q7 7Qm` Q7 i?2 M2r +QMbX h?2 H�bi
BMb2+m`2 +QMM2+iBQM Bb biBHH T`2b2MiX �Hi?Qm;? r2 �/Dmbi2/ i?2 /BK2MbBQMb iQ +`2�i2 �
#2ii2` }i rBi? 2MQm;? 7`B+iBQM iQ ?QH/ i?2 KQ/mH2 }`KHv BM TH�+2- Bi /Q2bMǶi rQ`F 7Q`
mTbB/2@/QrM bBim�iBQMbX "mi bBM+2 i?�i Bb MQi i?2 T`BK�`v r�v iQ mb2 i?2 KQ/mH2- i?Bb
+QM ?�b � HQr T`BQ`Biv /m`BM; i?2 KQ+FmT T?�b2X

#´¬óã¡ ǬɠǪǩɠ .2i�BH Q7 aT�+2` "HQ+Fb rBi? i?2 +QMM2+iQ`b QM i?2 H27i- �bb2K#H2/ KQ/mH2
rBi? i?2 bT�+2` QM i?2 `B;?iX
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h?2 `Qm;? bB/2 +`2�i2/ #v i?2 +QMM2+iBQM ;`B/ Bb `2KQp2/X h?2 ;`B/ Bb MQr bK�HH2`-

�M/ i?2 KQ/mH2 /Q2bMǶi ?�p2 +miQmib QM i?2 bB/2b- �b 6B;m`2 jXRy b?QrbX h?Bb bQHmiBQM
/Q2bMǶi +?�M;2 i?2 bi�#BHBiv Q7 i?2 KQ/mH2 QM i?2 #Q�`/- #mi Bi BKT`Qp2b i?2 bm`7�+2
bKQQi?M2bb �M/ +`2�i2b � 722HBM; Q7 � QM2@TB2+2 r?2M i?2 KQ/mH2 Bb }`KHv �ii�+?2/X

q2 /B/MǶi +?�M;2 Bib /BK2MbBQMb +QKT�`2/ iQ i?2 #�b2 iQ F22T i?2 bvbi2K KQ/mH�`
�M/ mMBp2`b�H 7Q` 7mim`2 p2`bBQMb �M/ /Bz2`2Mi KQ/mH2bX q2 +`2�i2/ i?2 r?Bi2 bT�+2
mbBM; 2ti`� bB/2 TB2+2bX h?2b2 +�M #2 TH�+2/ BM #2ir22M �M/ �i i?2 bB/2bX h?2 +m``2Mi
p2`bBQM mb2b QMHv i?2 bBt@TBM +QMM2+iQ` iQ ?QH/ Bi BM TH�+2X h?2 bK�HH FMQ#b �M/ ;`QQp2b-
b22 6B;m`2 jXRy �i i?2 iQT Q7 i?2 bB/2b- 2Mbm`2 #2ii2` �HB;MK2Mi �M/ +QMM2+iBQM iQ i?2
K�BM KQ/mH2- 6B;m`2 jXRy b?Qrb i?2 r?QH2 �bb2K#HvX �b K2MiBQM2/ T`2pBQmbHv- mMiBH
K�;M2ib �`2 BM TH�+2- i?2 +QMM2+iQ`b �HQM2 �`2 � 7`�;BH2 +QMM2+iBQM #2ir22M i?2 bB/2b
�M/ i?2 #�b2#Q�`/X

h?2 bm`7�+2 BKT2`72+iBQMb 7`QK i?2 T`2pBQmb Bi2`�iBQM r2`2 `2KQp2/ T�`iB�HHvX h?2
KQ/mH2 bm`7�+2 T`Q+2bb +�HH2/ B`QMBM; ?2HT2/ bKQQi? i?2 iQT H�v2` HBM2bX q2 `2T2�i2/ i?2
b�K2 T`Q+2bb 7Q` i?2 iQT Q7 i?2 #miiQMb iQ `2KQp2 #m``bX q2 �//2/ � bK�HH ~�i bm`7�+2
iQ i?2 iQT iQ K�F2 i?Bb TQbbB#H2X h?2 `2bmHi r�b /Bb�TTQBMiBM;X LQi?BM; +?�M;2/X �i
i?2 b�K2 iBK2 �b i?2 B`QMBM;- r2 �HbQ im`M2/ QM p�`B�#H2 H�v2` T`BMiBM;X h?Bb- BM i?2Q`v-
b?QmH/ K�F2 i?2 +m`p2b Q7 i?2 #miiQMb KQ`2 bKQQi?- #mi i?2 `2bmHib �`2 MQi MQiB+2�#H2
MQ` K2�bm`�#H2 BM Qm` +�b2X hQ i?2 iQm+?- i?2 #miiQMb 722H `Qm;?- #mi �b r2 /Bb+Qp2`2/
H�i2` BM i?2 2tT2`BK2Mib- BM i?2 b2+iBQM 6BM/BM; 2p�Hm�iBQM 9X8- BiǶb MQi � T`Q#H2K 7Q`
mb2`b �M/ bQK2 2p2M HBF2 Bi 7Q` Bib /BbiBM+i 722HX

hQ bmKK�`Bx2 i?2 +?�M;2b Q7 i?2 7Qm`i? Bi2`�iBQM- QMHv QM2 Q7 i?2 M2r +QMb Q7 i?2
T`2pBQmb KQ+FmT r�b MQi `2KQp2/- �M BMb2+m`2 +QMM2+iBQM iQ i?2 #�b2X aKQQi? bB/2b Q7
i?2 KQ/mH2- bKQQi? bm`7�+2 Q7 i?2 iQT Q7 i?2 KQ/mH2 �M/ /BbiBM+i #miiQM T`2bb 722/#�+F
�`2 �HH bQHp2/ �M/ KQp2/ iQ i?2 T`Qb +QHmKMb Q7 i?2 Qp2`pB2r i�#H2 jXjX

S`Qb *QMb

PM2 TB2+2 T`BMi _Qm;? bm`7�+2
*Q``2+i bBx2 PM2 +QHQ`
aQHB/ bT`BM; AMb2+m`2 +QMM2+iBQM
aKQQi? bB/2b
aT�+2 QM i?2 bB/2b
aKQQi? bm`7�+2
.BbiBM+i T`2bb 722/#�+F

c��Å¡ ǬɠǬɠ 6Qm`i? Bi2`�iBQM Qp2`pB2rX

ǬɠǪǩ #óîóã¡ ´�¡�ç
6mim`2 /2p2HQTK2Mi rBHH K�BMHv /2T2M/ QM i?2 KQ/mH2 mb�;2 �M/ 722/#�+F �7i2` HQM;2`
�M/ KQ`2 BMi2MbBp2 mb2X h?Bb �bbmK2b i?�i r2 }t BMb2+m`2 +QMM2+iBQM +QMX "Qi?
i?2 `Qm;? bm`7�+2 �M/ QM2 +QHQm` /B/MǶi b?Qr �b � T`Q#H2K iQ Qm` mb2`b- #�b2/ QM
i?2 2tT2`BK2Mi /2b+`B#2/ BM *?�Ti2` 9X "mi bBM+2 i?2 K2MiBQM2/ +QMb ?�p2 TQi2MiB�H
b?Q`i+QKBM;b- r2 rBHH /2b+`B#2 r?�i i?Qb2 �`2- ?Qr r2 +QmH/ T`2p2Mi i?2K �M/ r?�i
rQmH/ #2 i?2B` BKTHB+�iBQMbX h?2 7QHHQrBM; HBbi Bb MQi Dmbi i?2Q`vX q2 ?�p2 � KQ+FmT-
b22 6B;m`2 jXRR- T`2T�`2/ mbBM; i?2 T`QTQb2/ bQHmiBQMb- #mi BM Bib +m``2Mi bi�i2- BiǶb
MQi #2ii2` i?�M i?2 H�i2bi 7Qm`i? Bi2`�iBQM jXNX h?2`27Q`2 r2 H27i Bi �b � 7mim`2 B/2�
/m2 iQ iBK2 `2bi`B+iBQMb �M/ mMbm`2 #2M2}ib /m2 iQ i?2 bB;MB}+�MiHv KQ`2 +QKTHB+�i2/
K�Mm7�+im`BM; T`Q+2bbX GBbi Q7 i?2 +QMb bQHmiBQM T`QTQb�H,
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ɠ AMb2+m`2 +QMM2+iBQMX hQ bQHp2 i?Bb- �M mT/�i2/ j. KQ/2H Bb M22/2/X h?2 +m``2Mi
bQHmiBQM /Q2bMǶi ?�p2 i?2 K�;M2i TQ+F2ib M22/2/ 7Q` � bi`QM;2` +QMM2+iBQMX q2 rQmH/
mb2 K�;M2ib- �b i?2v b?Qr2/ � 72�bB#H2- bi`QM; 2MQm;? bQHmiBQM r?2M +QMM2+iBM; i?2
#Q�`/b rBi?Qmi 2ti2MbBQMb- /2b+`B#2/ BM (RN)Xɠ PM2 +QHQm`X hQ bQHp2 i?Bb Bbbm2- QMHv � j. S`BMi2` mbBM; �miQK�iB+ }H�K2Mi brBi+?BM;
Bb M22/2/X q2 �H`2�/v ?�p2 � j. KQ/2H i?�i Bb +mi BMiQ KmHiBTH2 T�`ib 2M�#HBM; KmHiB@
}H�K2Mi- KmHiB@+QHQm` T`BMiXɠ _Qm;? bm`7�+2 Q7 i?2 #miiQMbX h?Bb Bb iQ #2 b22M BM HQM;@i2`K mb�;2X 6`QK i?2 2tT2`@
BK2Mi 9- Bi +QK2b �b � TQbBiBp2X � T`Q#H2K +QmH/ #2 /B`i �M/ /2#`Bb bHQrHv #mBH/BM;
mT QM i?2 #miiQMbX � bKQQi?2` bm`7�+2 +QmH/ K�F2 +H2�MBM; 2�bB2` �M/ i?2 #mBH/mT
bHQr2`X PM2 bQHmiBQM Bb +?2KB+�H bKQQi?BM;- #mi Bi +QKTHB+�i2b K�Mm7�+im`BM;X �M@
Qi?2` bQHmiBQM Bb iQ mb2 � `2bBM T`BMi2` 7Q` #miiQMb �M/ i?2M ;Hm2 KmHiBTH2 TB2+2b
iQ;2i?2`- r?B+? Bb �HbQ � K�Mm7�+im`BM; +QKTHB+�iBQM #mi BMpQHp2b H2bb /�M;2`Qmb
T`Q+2bb2bX

1t�KTH2 Q7 7mim`2 KQ+FmT b?Qrb 6B;m`2 jXRRX h?Bb Bb � MQi rQ`FBM; KQ+FmTX Ai b?Qrb
+QHQm`2/ #miiQMb- r?B+? +QmH/ #2 2Bi?2` +?2KB+�HHv bKQQi?2/ Q` T`BMi2/ mbBM; `2bBM
H�i2` QMX h?Bb KQ/2H Bb ;Hm2/ mbBM; +QKKQMHv �p�BH�#H2 +v�MQ�+`vH�i2 [mB+F ;Hm2X

#´¬óã¡ ǬɠǪǪɠ 6mim`2 Bi2`�iBQM B/2� +`2�i2/ mbBM; KmHiBTH2 ;Hm2/ TB2+2b- KmHiB@+QHQ`2/ rBi?
b22M@i?Qm;?i }H�K2MiX

hQ b22 r?�i K�i2`B�H rQmH/ #2 �M QTiBQM 7Q` i?2 bKQQi?BM;- r2 +QMbi`m+i2/ bQHp2Mib
�M/ }H�K2Mib +QKT�iB#BHBiv i�#H2 jX9 #�b2/ QM i?2 �`iB+H2 (ke) �M/ QM i?2 �`iB+H2 7Q+mbBM;
QM S1h: (kd)X

6BH�K2Mi aQHp2Mi

�"a- �a� �+2iQM2
SG� MQM2
So" BbQT`QT�MQH UAS�V
S1h: /B+?HQ`QK2i?�M2- K2i?vH 2i?vH F2iQM2 UJ1EV-

iQHm2M2- �M/ +v+HQ?2t�MQM2

c��Å¡ Ǭɠǭɠ aKQQi?BM; bQHp2Mib �M/ }H�K2Mib +QKT�iB#BHBivX

� bKQQi? bm`7�+2 /Q2bMǶi QMHv #`BM; bm#D2+iBp2Hv MB+2` HQQFb- #mi Bi rBHH #2 �HbQ
#2M2}+B�H 7Q` i?2 T`�+iB+�H mb2 Q7 i?2 2ti2MbBQM #Q�`/bX h?2 M2r bKQQi? bm`7�+2 rBHH
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#2 2�bB2` iQ +H2�M- �b KQ`2 /2b+`B#2/ BM (k3) �M/ /BbBM72+i �b /2#`Bb rQMǶi +�i+? BM bK�HH
;`QQp2b +�mb2/ #v i?2 j. T`BMiBM; T`Q+2bbX

ǫǱ



�±�àî¡ã ǭ
hç��´Å´îĊ ¡ĉà¡ã´Ë¡Ìî

h?Bb +?�Ti2` +Qp2`b i?2 /2bB;M- T`Q+2bb �M/ `2bmHib Q7 T2`7Q`K2/ mb�#BHBiv 2tT2`BK2Mi
Q7 i?2 H�i2bi Bi2`�iBQM jXN Q7 i?2 #Q�`/ �M/ Bib +QKT�MB2b bQ7ir�`2 +HQb2Hv /2b+`B#2/ BM
*?�Ti2` 8X

ǭɠǪ Y¡ç¡�ã�± âó¡çî´ÓÌçɛ ¡ĉà¡ã´Ë¡Ìî ¬Ó�Åç
h?Bb T�`i 7Q+mb2b QM i?2 }`bi 2p�Hm�iBQM rBi? KQ`2 `2T`2b2Mi�iBp2b Q7 i?2 i�`;2i mb2`
�m/B2M+2X >Qr2p2`- r2 r2`2 �#H2 iQ +QMiBMmQmbHv �bb2bb 2bb2MiB�H �bT2+ib Q7 i?2 /2bB;M
i?�MFb iQ +QQT2`�iBQM rBi? � i2�K K2K#2` i?�i �HbQ /2�Hb rBi? pBbBQM BKT�B`K2MibX
h?2 ;2M2`�HBb�iBQM Q7 i?2 7QHHQrBM; }M/BM;b Bb HBKBi2/ /Q i?2 `2H�iBp2Hv HQr MmK#2` Q7
T�`iB+BT�Mib �M/ i?2 [m�HBi�iBp2 M�im`2 Q7 i?2 mb2/ 2p�Hm�iBQM K2i?Q/X

ɠ o2`B7v +QM+2Ti mb�#BHBiv BM /Bz2`2Mi �TTHB+�iBQM b+2M�`BQb U2/m+�iBQM- 2Mi2`i�BMK2MiVXɠ A/2MiB7v BMi2`�+iBQM T`Q#H2Kb `2H�i2/ iQ i?2 T?vbB+�H T`QiQivT2- HQr@2M/ bQ7ir�`2 BK@
TH2K2Mi�iBQM U}`Kr�`2V �M/ ?B;?@2M/ �TTHB+�iBQM BKTH2K2Mi�iBQM U"`�BHH2 2/m+�iBQM-
J2KQ`v ;�K2VXɠ Ab i?2 7Q`K Q7 2t2`+Bb2 +QMbB/2`2/ 2Mi2`i�BMBM; Ubm#D2+iBp2- bK�HH MmK#2` Q7 T�`iB+B@
T�MibV\ɠ Ab i?2 ;�K2 2Mi2`i�BMBM; 7Q` �/mHib Ubm#D2+iBp2- /2T2M/b QM i?2 ;�K2 /�i� b2iV\ɠ >Qr /B{+mHi Bb }M/BM; � K�i+? mbBM; HQ;B+�H bBKBH�`BiB2b U+�i2;Q`Bb2- TQbbB#H2 pb
BKTQbbB#H2V\ɠ .Q2b i?2 M2r bQHmiBQM #`BM; �Mvi?BM; M2r +QKT�`2/ iQ �H`2�/v 2tBbiBM; iQQHb UFMQrM
#v i?2 T�`iB+BT�MibV\

ǭɠǫ c�ã¬¡î ¬ãÓóàɛ ç�ã¡¡Ì´Ì¬
q2 i�`;2i BM/BpB/m�Hb rBi? pBbm�H BKT�B`K2Mib- 7`QK HQr pBbBQM iQ +QKTH2i2Hv #HBM/X
q2 +�M +�i2;Q`Bb2 i?2b2 T2QTH2 #�b2/ QM i?2B` pBbBQM H2p2H 7Q` #2ii2` Q`B2Mi�iBQM �M/
Qm` iQQHǶb �TTHB+�iBQMX JQ`2 BM /2i�BH- r2 rBHH /2b+`B#2 i?2 +�i2;Q`B2b BM i?2 7QHHQrBM;
HBbibX

oBbBQM H2p2Hb

ɠ a2p2`2 HQr pBbBQM U*�i2;Q`v k �M/ j #v (kN)Vɠ S`�+iB+�H #HBM/M2bb U*�i2;Q`v 9 #v (kN)Vɠ *QKTH2i2 #HBM/M2bb U*�i2;Q`v 8 #v (kN)V

aQ7ir�`2@#�b2/ +�i2;Q`B2b

ɠ *?BH/`2M iQ e v2�`b QH/X
q2 i�`;2i 2H2K2Mi�`v FMQrH2/;2 T`�+iB+2- 7Q` 2t�KTH2- �MBK�H MQBb2b- BM i?Bb ;`QmTXɠ S2QTH2 7`QK d v2�`b QH/X
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ǭɠ hç��´Å´îĊ ¡ĉà¡ã´Ë¡Ìî ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ
h22M�;2`b- �/mHib- �M/ 2H/2`Hv �`QmM/ dy v2�`b QH/X q2 7Q+mb QM 2/mi�BMK2Mi

H2+im`2 2ti2MbBQMb �M/ QM 7`22 iBK2 2Mi2`i�BMK2Mi �+iBpBiB2bXɠ 1H/2`Hv �i �M �/p�M+2/ �;2X
S2QTH2 7`QK i?2 bT2+B}2/ +�i2;Q`B2b +�M mb2 Qm` �B/ 7Q` K2KQ`v i`�BMBM; �M/

+Q;MBiBp2 7mM+iBQMb T`�+iB+2X

Pm` /2}M2/ b+`22MBM; rQmH/ ?�p2 �i H2�bi QM2 T�`iB+BT�Mi `2T`2b2MiBM; 2�+? +�i2;Q`vX
"mi i?2 7QHHQrBM; Bb i?2 KBMBKmK 7Q` +QM+Hm/BM; i?2 2tT2`BK2Mi Bb p�HB/X

q2 �`2 �BKBM; 7Q` � vQmM;2` i�`;2i ;`QmT BM i?2 }`bi 2tT2`BK2MiX q2 2tT2+i � HQr2`
T`Q#�#BHBiv Q7 pBbm�H BKT�B`K2Mib +�mb2/ #v ?B;?2` �;2X

ɠ S�`iB+BT�Mi KBMBK�H +QmMi, 8ɠ oBbm�H BKT�B`K2Mib 2ti2Miɠ a2p2` HQr pBbBQM UR@kVɠ S`�+iB+�H #HBM/M2bb Uy@9Vɠ *QKTH2i2 #HBM/M2bb UR@9Vɠ oBbm�H BKT�B`K2Mib /m`�iBQMɠ aBM+2 #B`i? UR@9Vɠ JBMBKmK 8 v2�`b UR@9Vɠ G2bb i?�M 8 v2�`b Uy@kVɠ :2M/2`ɠ J�H2 UR@8Vɠ 62K�H2 UR@8Vɠ Pi?2` Uy@kVɠ �;2ɠ R3@jN Uk@9Vɠ 9y@ey Uk@9V

h?2 Qp2`pB2r Q7 T2QTH2 T�`iB+BT�iBM; BM i?2 7QHHQrBM; 2tT2`BK2Mi b?Qrb h�#H2 9XRX
JQ`2 bT2+B}+ BM7Q`K�iBQM �#Qmi pBbm�H BKT�B`K2Mib �M/ i?2B` H2M;i?b �`2 bmKK�`Bb2/
BM h�#H2 9XkX AM iQi�H- r2 ?�/ e T�`iB+BT�Mib- T`BK�`BHv 72K�H2b �M/ QM2 K�H2X q2 i`B2/
iQ +QMi�+i KQ`2 K�H2b- r?Q }i Qm` i�`;2i ;`QmT- #mi MQM2 Q7 i?2K r�b �p�BH�#H2 iQ
K22i rBi? mb 7Q` p�`BQmb `2�bQMb- K�BMHv /m2 iQ i?2B` HQ+�iBQM 7�` 7`QK S`�;m2X

SX A. :2M/2` �;2 1/m+�iBQM LQi2

R 62K�H2 k8 >B;? b+?QQH lMBp2`bBiv bim/2Mi
k 62K�H2 je "�+?2HQ` q`Bi2`- CQm`M�HBbi
j 62K�H2 93 "�+?2HQ` CQm`M�HBbi
9 62K�H2 jk >B;? b+?QQH aQ+B�H rQ`F2`
8 62K�H2 9y JmbB+ b+?QQH �`iBbi- JmbB+ i2�+?2`
e J�H2 jd JmbB+ b+?QQH �`iBbi- Ah H2+im`2`

c��Å¡ ǭɠǪɠ S�`iB+BT�Mib /2KQ;`�T?B+ Qp2`pB2rX

AM i?2 H�bi v2�` Q7 ?2` bim/B2b- T�`iB+BT�Mi R Bb � mMBp2`bBiv bim/2Mi �M/ Bb +m``2MiHv
r`BiBM; � #�+?2HQ`Ƕb i?2bBbX >2` pBbm�H BKT�B`K2Mib �`2 +�i2;Q`Bb2/ �b T`�+iB+�H #HBM/M2bb
�M/ ?�b #22M i?2 b�K2 ?2` r?QH2 HB72X a?2 H2�`M2/ "`�BHH2 BM 2H2K2Mi�`v b+?QQH- r?2`2
i?2v mb2/ p�`BQmb H2�`MBM; iQQHb iQ K�F2 "`�BHH2 bvbi2K +HQb2` 7Q` +?BH/`2M iQ mM/2`bi�M/X

S�`iB+BT�Mi k Bb � #QQF r`Bi2` bT2+B�HBbBM; BM #QQFb 7Q` +?BH/`2MX a?2 HQbi ?2` bB;?i �i
}p2 v2�`b /m2 iQ � b2p2`2 BHHM2bb- �M/ ?2` +m``2Mi bi�i2 Q7 pBbBQM Bb T`�+iB+�H #HBM/M2bbX
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a?2 H2�`M2/ "`�BHH2 BM 2H2K2Mi�`v b+?QQHX �7i2` ;`�KK�` b+?QQH- b?2 /2+B/2/ iQ bim/v
DQm`M�HBbK �i � mMBp2`bBivX

S�`iB+BT�Mi j Bb � DQm`M�HBbi �M/ H2+im`2`X a?2 bim/B2/ DQm`M�HBbK �i � mMBp2`bBivX a?2
?�b bi`m;;H2/ rBi? ?2` bB;?i bBM+2 i?2 /�v b?2 r�b #Q`MX a?2 ?�b M2p2` mM/2`i�F2M
bT2+B�H 2/m+�iBQM 7Q` BM/BpB/m�Hb rBi? pBbm�H BKT�B`K2Mib �M/ M2p2` H2�`M2/ Q` mb2/
#`�BHH2X >2` +m``2Mi 2v2Ƕb pBbm�H bi`2M;i? Bb ky /BQTi`B2b �M/ Bb bi�#H2 �7i2` bm`;2`v }p2
v2�`b �;QX

S�`iB+BT�Mi 9 Bb 2KTHQv2/ �b � bQ+B�H rQ`F2`- ?2HTBM; �M/ i2�+?BM; Qi?2` pBbm�HHv
BKT�B`2/ T2QTH2X >2` +m``2Mi bi�i2 Bb BM i?2 +�i2;Q`v Q7 +QKTH2i2Hv #HBM/X a?2 ?�b
H2�`M2/ "`�BHH2 bvbi2K �b �M �/mHi �M/ MQr mb2b Bi /�BHv #mi QMHv 7Q` r`BiBM;X

SX A. oBbBQM +�i2;Q`v LQi2

R S`�+iB+�HHv #HBM/ 6`QK #B`i?
k S`�+iB+�HHv #HBM/ 6`QK 8 v2�`b QH/
j a2p2` HQr pBbBQM 6`QK #B`i?
9 *QKTH2i2Hv #HBM/ G�bi e v2�`b
8 *QKTH2i2Hv #HBM/ 6`QK #B`i?
e *QKTH2i2Hv #HBM/ 6`QK #B`i?

c��Å¡ ǭɠǫɠ S�`iB+BT�Mib pBbBQM BKT�B`K2Mib Qp2`pB2rX

S�`iB+BT�Mi 8 Bb �M �`iBbi- KmbB+ i2�+?2` �M/ KQi?2` Q7 � iQ//H2` /�m;?i2`X a?2 TH�vb
i?2 TB�MQ p2`v r2HHX a?2 +�M mb2 #Qi? bBM;H2 ?�M/ �M/ irQ ?�M/ SB+?iǶb ivT2r`Bi2`bX
a?2 Bb � 7�M Q7 "`�BHH2 bvbi2K �M/ HBF2b iQ mb2 BiX a?2 HQp2b ǳS`�;m2 bH�i2ǴX

S�`iB+BT�Mi e Bb � KmbB+B�M �M/ bBM;2` #mi �HbQ �M Ah 2Mi?mbB�biX >Bb JmbB+ b+?QQH@
H2�pBM; 2t�K BM+Hm/2/ TH�vBM; �++Q`/BQM- bBM;BM; �M/ KmbB+ i?2Q`vX >Bb FMQrH2/;2 Q7
"`�BHH2 Bb #`Q�/- �M/ Bi BM+Hm/2b `2;mH�` �HT?�#2i �M/ KmbB+ MQi2bX >2 mb2b Bi QMHv 7Q`
r`BiBM; QM ?Bb bK�`iT?QM2X

ǭɠǬ ,Ìî¡ãă´¡Ą ç�¡Ì�ã´Ó
h?Bb b2+iBQM +QMbBbib Q7 i?2 BMi2`pB2r b+2M�`BQ Qp2`pB2rX �HH i?2 [m2biBQMb r2 rBHH �bF
i?2 T�`iB+BT�Mib �`2 K�`F2/ rBi? Z sXu- r?2`2 i?2 s `2T`2b2Mib i?2 +?�Ti2` MmK#2`
BM i?Bb /Q+mK2Mi �M/ u Bb � b2[m2M+2 MmK#2` Q7 i?2 [m2biBQMX

q2 rBHH QT2M i?2 BMi2`pB2r rBi? �M BMi`Q/m+iBQM- � [mB+F BM7Q`K�H #`B2}M; �#Qmi ?Qr
rBHH r2 T`Q+22/ �M/ BM7Q`K�H bK�HH i�HF iQ K�F2 i?2 T�`iB+BT�Mi 722H +QK7Q`i�#H2X
q2 rBHH 7Q+mb QM i?2 T�`iB+BT�MiǶb pBbm�H BKT�B`K2Mib �M/ FMQrH2/;2 Q7 "`�BHH2 BM i?2
}`bi ;`QmT Q7 [m2biBQMbX
X ǭɠǪɠ *QmH/ vQm /2b+`B#2 vQm` pBbm�H BKT�B`K2Mib\ >Qr Bb Bi +�i2;Q`Bb2/\
X ǭɠǫɠ >Qr /B/ vQm` BKT�B`K2Mib /2p2HQT\ 6Q` ?Qr HQM; Bb Bi BM Bib H�i2bi bi�i2\
X ǭɠǬɠ >Qr rQmH/ vQm /2b+`B#2 vQm` FMQrH2/;2 Q7 "`�BHH2\
X ǭɠǭɠ >Qr Q7i2M /Q vQm mb2 "`�BHH2\
X ǭɠǮɠ >Qr /B/ vQm H2�`M "`�BHH2\ �i r?�i �;2\ lbBM; r?�i 2/m+�iBQM �B/b\
q2 rBHH 7QHHQr [m2biBQMb 9XRĜ9X8 rBi? 7Q`K�H BMi`Q/m+iBQM Q7 Qm` 2/m+�iBQM �B/ T`QiQivT2
�M/ BM+Hm/2/ bQ7ir�`2X

ǳhQ/�v- r2 rBHH #2 i2biBM; 2/m+�iBQM �M/ 2Mi2`i�BMK2Mi �B/ +`2�i2/ #v � #HQ+F Q7 irQ
"`�BHH2 bvK#QHbX h?2b2 #HQ+Fb +�M #2 +QMM2+i2/ BMiQ � HQM; HBM2X "mi 7Q` i?2 i2biBM;- r2
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rBHH biB+F rBi? QMHv QM2 Q7 i?2KX "`�BHH2 TQBMib �`2 #miiQMb rBi? ?�TiB+ `2bTQMb2- #mi i?2
bQHmiBQM Bb ?2�pBHv /2T2M/2Mi QM Bib +QMM2+iBQM iQ � +QKTmi2`- r?2`2 i?2 �TT`QT`B�i2
bQ7ir�`2 2p�Hm�i2b � mb2` BMTmiX h?2 bQ7ir�`2 2t�KTH2b r2 rBHH 2tT2`BK2Mi rBi? iQ/�v
�`2 "`�BHH2 LmK#2`BM;- "`�BHH2 *?�`�+i2`b 1/m+�iBQM- J2KQ`v :�K2 �M/ h�HFBM; aB;Mb
avbi2K aBKmH�iQ`XǴ
�7i2` Q` /m`BM; i?2 BMi`Q/m+iBQM- i?2 T�`iB+BT�Mi rBHH ;2i 7�KBHB�` rBi? i?2 i2bi2/ iQQHX
q2 �`2 K�BMHv BMi2`2bi2/ BM i?2 722H Q7 i?2 "`�BHH2 TQBMib- i?2B` bBx2- bT�+BM; rBi?BM i?2
+?�`�+i2` �M/ BM@#2ir22M i?2 +?�`�+i2`b- b?�T2 �M/ Qi?2` T?vbB+�H +?�`�+i2`BbiB+b Q7 i?2
#Q�`/X
X ǭɠǯɠ >Qr /Q vQm 722H �#Qmi i?2 #miiQMb\ >Qr /Q i?2v `2b2K#H2 "`�BHH2\
X ǭɠǰɠ >Qr rQmH/ vQm /2b+`B#2 � #miiQM T`2bb 722/#�+F\
"`�BHH2 LmK#2`BM; �TTHB+�iBQM �BKb iQ BMi`Q/m+2 i?2 "`�BHH2 MmK#2`BM; bvbi2K iQ +QK@
TH2i2 #2;BMM2`bX
X ǭɠǱɠ q?�i �`2 vQm` i?Qm;?ib �#Qmi i?2 "`�BHH2 LmK#2`BM; bQ7ir�`2\
"`�BHH2 *?�`�+i2` 1/m+�iBQM �TTHB+�iBQM ;Q�H Bb iQ 2t2`+Bb2 "`�BHH2 +?�`�+i2`bX h?2
T`2`2[mBbBi2 Bb i?�i i?2 mb2` ?�b #22M �H`2�/v BMi`Q/m+2/ iQ i?2 H2ii2`bX AiǶb TQbbB#H2 iQ
mb2 i?2 bQ7ir�`2 rBi?Qmi T`2pBQmb FMQrH2/;2- #mi BiǶb MQi BMi2M/2/ iQ #2 mb2/ HBF2 i?�iX
X ǭɠǲɠ q?�i �`2 vQm` i?Qm;?ib �#Qmi i?2 "`�BHH2 *?�`�+i2` 1/m+�iBQM bQ7ir�`2\
AM i?2 M2ti T�`i Q7 i?2 BMi2`pB2r- r2 rBHH /2b+`B#2 i?2 +QM+2Ti Q7 i?2 J2KQ`v :�K2
�TTHB+�iBQM �M/ 2tTH�BM mbBM; �M 2t�KTH2X

ǳPm` K2KQ`v ;�K2 Bb bT2+B�H #2+�mb2 vQm /QMǶi b2�`+? 7Q` i?2 2t�+i b�K2 Bi2Kb
iQ K�i+?- #mi vQm HQQF 7Q` i?2 K�i+? #�b2/ QM i?2 HQ;B+�H bBKBH�`BiB2bX 6Q` 2t�KTH2
ǳ"JqǴ +�` #`�M/ Bb K�/2 BM ǳ:2`K�MvǴX Pi?2` 2t�KTH2b �`2 K�i+?BM; pQB+2 rBi? �
T2`bQMbǶ M�K2- �m/BQ rBi? �M �MBK�H M�K2- /�i2 rBi? i?2 ?BbiQ`B+ 2p2MiXǴ

.2T2M/BM; QM i?2 T�`iB+BT�Mi- r2 rBHH i`v i?2 7QHHQrBM; /�i� b2ibXɠ �MBK�Hb bQmM/b �BK2/ �i FB/bXɠ 6�KQmb pQB+2b �BK2/ �i �/mHib
h?2 pQB+2b �`2 *x2+? K�BMbi`2�K T2QTH2 FMQrM i?`Qm;? ;2M2`�iBQMbXɠ "`�BHH2 +?�`�+i2`b- �BK2/ �i T2QTH2 i?�i FMQr "`�BHH2 #v ?2�`iX
h?2 ;Q�H Bb iQ K�i+? � G�iBM H2ii2` iQ � "`�BHH2 2tT`2bbBQM �b � b2[m2M+2 Q7 MmK#2`bX

X ǭɠǪǩɠ >Qr rQmH/ vQm `2+�T vQm` ;�K2\
X ǭɠǪǪɠ >Qr /Q vQm 722H �#Qmi i?2 #Q�`/ bBx2 �M/ i?2 MmK#2` Q7 Bi2Kb iQ K�i+?\
X ǭɠǪǫɠ *QmH/ vQm /2b+`B#2 i?2 �7i2` T`2bb �m/BQ ;mB/�M+2\

Zm2biBQM 9XRyĜ9XRk rBHH `2T2�i �7i2` 2�+? ;�K2 #2+�mb2 r2 �`2 +QM+2`M2/ i?�i i?2
�Mbr2`b +�M �HbQ p�`v rBi? /Bz2`2Mi /�i�X
h?2 H�bi �TTHB+�iBQM iQ 2tT2`BK2Mi rBi? rBHH #2 i?2 h�HFBM; aB;Mb avbi2K aBKmH�iQ`X
qBi? T�`iB+BT�Mib r?Q FMQr Bi r2HH- r2 +�M Q#b2`p2 B7 i?2 bBKmH�iQ` #2?�p2b �b i?2v
2tT2+i �+im�H haa iQ rQ`FX �M/ QM i?2 Qi?2` bB/2- 7Q` T�`iB+BT�Mib r?Q /QMǶi FMQr Bi-
r2 +�M Q#b2`p2 B7 i?2 bBKmH�iQ` ?2HTb iQ mM/2`bi�M/ i?2 Tm`TQb2 �M/ 7mM+iBQMb Q7 haaX
X ǭɠǪǬɠ >Qr /Q vQm 722H �#Qmi i?2 +QMi`QHb\
X ǭɠǪǭɠ *QmH/ vQm /2b+`B#2 i?2 �++m`�+v Q7 i?2 /2b+`BTiBQMb Q7 i?2 7mM+iBQMb\
�7i2` i?2 H�bi �TTHB+�iBQM- r2 rBHH 7QHHQr mT rBi? � +QM+HmbBQM �M/ BM7Q`K�H /2#`B2}M;X
AM i?2 2M/- r2 rBHH �;�BM �bF [m2biBQMb 9Xe �M/ 9Xd iQ Q#b2`p2 B7 i?2 T`QiQivT2/ bQHmiBQM
Bb bmBi�#H2 7Q` +Qm`b2f+H�bb mb2- r?B+? H�bib �TT`QtBK�i2Hv i?2 b�K2 �b Qm` BMi2`pB2rX
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ǭɠǭ VãÓ¬ã�ËË�î´��ÅÅĊ �ÓÅÅ¡�î¡� ��î�
"2bB/2b pB/2Q `2+Q`/BM;- p2`#�H +QKKmMB+�iBQM �M/ MQi2b i?�i r2`2 i�F2M #v i?2 BMi2`@
pB2r2`- r2 r2`2 �#H2 iQ `2+Q`/ T�`iB+BT�MibǶ #2?�pBQm` mbBM; i?2 bQ7ir�`2X q2 b�p2/
i?2 K2�MBM; Q7 i?2 #miiQMb �i i?2 +m``2Mi KQK2Mi �M/ BM r?�i Q`/2` i?2 #miiQMb r2`2
T`2bb2/X AM i?2 H�i2` bi�;2 Q7 i?2 2tT2`BK2Mi- r2 �HbQ �//2/ � iBK2bi�KT Q7 i?2 T`2bbX
h?2 ;Q�H Q7 i?2 `2+Q`/BM;b r�b iQ mb2 i?2K 7Q` 2p�Hm�iBQM �M/ +QKT�`BbQM rBi? Qm`
MQi2b- MQi2b 7`QK i?2 T�`iB+BT�Mib- �M/ 7m`i?2` bi�iBbiB+�H mb2- r?B+? +QmH/ `2p2�H bQK2
M2r BM7Q`K�iBQMX

.�i� r�b b�p2/ BM CaPL 7Q`K�iX GBbiBM; 9XR b?Qrb �M 2t�KTH2 Q7 K2KQ`v ;�K2
K�TTBM;X h?2 �``�v BM/2t2b `2T`2b2Mi i?2 "`�BHH2 bvK#QHb TQBMibX 6Q` 2t�KTH2- BM/2t
ǳyǴ Bb � TQBMi ǳRǴ Q7 i?2 }`bi "`�BHH2 bvK#QH �M/ BM/2t ǳeǴ Bb � TQBMi ǳRǴ Q7 i?2 b2+QM/
bvK#QHX
( ]722i]- ]�`K]- ]7QQi]- ]+?Q/B/H�]- ]MQ?�]- ]T�ɾ2]-

]+?Q/B/HQ]- ]iúHQ]- ]#Q/v]- ]H2;]- ]?�M/]- ]`mF�] )

<´çî´Ì¬ ǭɠǪɠ 1t�KTH2 Q7 /�i� b2i K�TT2/ iQ i?2 ;�K2 #Q�`/X

.�i� iQ #miiQMb K�TTBM; Bb b�p2/ `B;?i �7i2` i?2 bQ7ir�`2 ;2M2`�i2b BiX h?2 }H2 M�K2
Bb AaP 7Q`K�i iBK2bi�KT �M/ X#Q�`/XDbQM TQbi}tX

lb2`bǶ #2?�pBQm` Bb b�p2/ �b � +QK#BM�iBQM Q7 ǳF2v/QrMǴ �+iBQMb- �M/ i?2 ;�K2 KQp2b
�``�vX �+iBQMb b?Qr r?�i i?2 mb2` T`2bb2/ �M/ r?2M Bi ?�TT2M2/X h?2 KQp2b b?Qr
r?�i Bi2Kb r2`2 �bbB;M2/ iQ;2i?2`- �M 2t�KTH2 Q7 r?B+? b?Qrb GBbiBM; 9XkX
& ]F2v.QrM>BbiQ`v], (

& ]F2v], ]?�M/]- ]iBK2bi�KT], ]kykk@yj@jyhy3,jR,99Xky3w] '-
& ]F2v], ]#Q/v]- ]iBK2bi�KT], ]kykk@yj@jyhy3,jR,9eXjeew] '-
& ]F2v], ]?�M/]- ]iBK2bi�KT], ]kykk@yj@jyhy3,jR,9NX9d3w] '-
& ]F2v], ]�`K]- ]iBK2bi�KT], ]kykk@yj@jyhy3,jR,8yX389w] '

)-
]KQp2b], (

( ]?�M/]- ]#Q/v] )-
( ]?�M/]- ]�`K] )

) '

<´çî´Ì¬ ǭɠǫɠ 1t�KTH2 Q7 � ;�K2 KQp2b ?BbiQ`vX

:�K2 ?BbiQ`v /�i� �`2 b�p2/ iQ � }H2 �7i2` 2p2`v F2v /QrM 2p2MiX h?Bb 2Mbm`2b i?�i
/�i� �`2 MQi HQbi- 2p2M BM i?2 +�b2 Q7 �M mM}MBb?2/ ;�K2X h?2b2 /�i� +�MǶi #2 mb2/ 7Q`
`2biQ`BM; i?2 ;�K2 bi�i2X h?2B` Tm`TQb2 Bb Tm`2Hv iQ HQ; mb2` #2?�pBQm`X h?2 }H2 M�K2
Bb AaP 7Q`K�i iBK2bi�KT �M/ XDbQM TQbi}tX

ǭɠǮ #´Ì�´Ì¬ç ¡ă�Åó�î´ÓÌ
.Bz2`2Mi K2i`B+b ?�p2 #22M +QHH2+i2/ /m`BM; mb�#BHBiv 2tT2`BK2Mib #�b2/ QM i?2 p�`BQmb
bQ7ir�`2 �TTHB+�iBQMbX AM ;2M2`�H- r2 `2+Q`/2/ +QKTH2iBQM �b #BM�`v u2b Q` LQ p�Hm2b
rBi? 2p2`v i�bFX Pi?2` +QKKQM p�Hm2b r2`2 i?2 MmK#2` Q7 KBbi�F2b Q` KBbi�F2b #27Q`2
� }`bi +Q``2+i ?BiX h?2 HBbi #2HQr b?Qrb �M Qp2`pB2r Q7 i?2 K2i`B+b 7Q` �HH i?2 i�bFbX
ɠ h�bF +QKTH2iBQM

Ryy W Q7 T�`iB+BT�Mib +QKTH2i2/ "`�BHH2 1/m+�iBQM h�bFb
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8y W Q7 T�`iB+BT�Mib +QKTH2i2/ i?2 J2KQ`v :�K2 �bbB;MK2Mi
Ryy W Q7 T�`iB+BT�Mib +QKTH2i2/ haa h�bFbɠ LmK#2` Q7 2``Q`b UK2/B�MV
y 2``Q`b 7Q` "`�BHH2 1/m+�iBQM h�bFb
d 2``Q`b 7`QK �HH i?2 J2KQ`v :�K2 �bbB;MK2Miɠ LmK#2` Q7 2``Q`b #27Q`2 }`bi +Q``2+i ?Bi UK2/B�MV
y 2``Q`b 7Q` "`�BHH2 1/m+�iBQM h�bFb
k 2``Q`b 7`QK �HH i?2 J2KQ`v :�K2 �bbB;MK2Mi

"Qi? 2``Q`b K2�bm`BM; �`2 MQi �TTHB+�#H2 7Q` i?2 haa h�bF #2+�mb2 T�`iB+BT�Mib +�MǶi
K�F2 � KBbi�F2X h?2 iQQH QMHv BM7Q`Kb �#Qmi haa 7mM+iBQM�HBiB2bX

"�b2/ QM i?2 MmK#2` Q7 2``Q`b- Q` iQ #2 T`2+Bb2- i?2 H�+F i?2`2Q7- r2 +�M +QM+Hm/2
i?2 "`�BHH2 2/m+�iBQM bQ7ir�`2 r�b MQi +QM7mbBM; 7Q` i?2 T�`iB+BT�MibX "Qi? M2r+QK2`b
�M/ 2tT2`B2M+2/ mb2`b Q7 "`�BHH2 +QmH/ +QKTH2i2 � ;Bp2M H2ii2`X

AM i?2 K2KQ`v ;�K2 T�`i Q7 i?2 2tT2`BK2Mi- Qi?2` K2�bm`2b r2`2 �//2/X h?Bb i�bF Bb
KQ`2 +QKTH2t- �M/ FMQrBM; T�`iB+BT�MibǶ #2?�pBQm` +QmH/ H2�/ iQ 7m`i?2` /2p2HQTK2Mi
�M/ 2Mbm`2 � KQ`2 b2�KH2bb �M/ 2Mi2`i�BMBM; 2tT2`B2M+2X h?2`27Q`2 p�Hm2b /2b+`B#BM;
iQi�H i`B2/ T�B`b �M/ � MmK#2` Q7 i?2 K�i+?2/ p�Hm2b r2`2 7QHHQr2/X h?2 7QHHQrBM; HBbi
;Bp2b �M Qp2`pB2r Q7 #Qi? }MBb?2/ �M/ �#�M/QM2/ ;�K2bX o�Hm2b �`2 +�H+mH�i2/ 7`QK
h�#H2 9XjX

ɠ J2/B�M iQi�H MmK#2` Q7 T�B`b �+`Qbb i?2 /�i� b2ib Bb NX
6BMBb?2/ Rj f �#�M/QM2/ 8ɠ J2/B�M �KQmMi Q7 K�i+?2/ T�B`b Bb kX
6BMBb?2/ e f �#�M/QM2/ R

q2 +�M b22 i?�i i?2 T�`iB+BT�Mib r?Q �#�M/QM2/ i?2 ;�K2 K�/2 �HKQbi ?�H7 Q7 i?2
2zQ`i �b i?2 QM2b }MBb?BM; i?2 ;�K2X qBi? i?2 ?�H7 2zQ`i- i?2v QMHv 7QmM/ QM2 +Q``2+i
K�i+?X h?2 `2�bQM +QmH/ #2 �M BM2{+B2Mi ;�K2 bi`�i2;v b?QrM BM b2+iBQM 9XeX

h?2 7QHHQrBM; HBbi +QMi�BMb +`BiB+�H }M/BM;b +QKKQM iQ �HH bQ7ir�`2 �TTHB+�iBQMbX

ɠ �HH T�`iB+BT�Mib rQmH/ HBF2 iQ ?�p2 i?2 QTiBQM iQ #`2�F i?2 �m/BQ ;mB/�M+2 �i i?2
KQK2Mi r?2M i?2v mM/2`bi�M/ �M/ r�Mi iQ KQp2 QMX

6Q` S�`iB+BT�Mib R �M/ k- Bi +QmH/ #2 r?v i?2v ?�p2MǶi }MBb?2/ �Mv J2KQ`v :�K2X
6Q` i?2 b�K2 `2�bQM- S�`iB+BT�Mi 8 T`Q#�#Hv QMHv }MBb?2/ QM2 ;�K2X

h?2 b�K2 �TTHB2b iQ "`�BHH2 1/m+�iBQM- r?2`2 T2QTH2 r?Q FMQr i?2 �bbB;M2/ H2ii2`
�`2 ;2M2`�HHv 7�bi2` �M/ /QMǶi M22/ iQ r�Bi 7Q` i?2 r?QH2 MmK#2` iQ #2 T`QMQmM+2/X

ɠ �HH T�`iB+BT�Mib rQmH/ �TT`2+B�i2 �M QTiBQM iQ bT22/ mT i?2 �m/BQ pQB+2X
J�Mv Q7 i?2K mb2 bK�`iT?QM2b rBi? b+`22M `2�/2`b �M/ ?�p2 i?2 pQB+2 bT22/ b2i

iQ � 7�biX

ɠ �b r2 i`B2/ iQ ;mB/2 Qm` T�`iB+BT�Mib �b HBiiH2 �b TQbbB#H2 iQ /Bb+Qp2` i?2B` M�im`�H
r�vbX q2 FMQr i?�i Qm` �m/BQ ;mB/�M+2 M22/b � KQ`2 T`2+Bb2 �M/ H�`;2` pQHmK2 Q7
BM7Q`K�iBQM iQ #2 bm{+B2Mi rBi? p2`v HBiiH2 Q` MQ �//BiBQM�H ?2HTX

A7 r2 +�i2;Q`Bb2/ Qm` +m``2Mi T�`iB+BT�MibǶ ;`QmT- i?2v rQmH/ #2 2tT2`ibX h?�i 2t@
TH�BMb K�Mv }M/BM;b `2;�`/BM; bT22/ K2MiBQM2/ ?2`2 �M/ BM i?2 /2i�BH2/ }M/BM; BM
bm#b2+iBQM 9X8Xk �M/ 9X8XjX Ai /Q2bMǶi K�F2 i?2 }M/BM; H2bb p�Hm�#H2- #mi Bi /B`2+ib
i?2 BKTH2K2Mi�iBQM iQr�`/ �//BM; QTiBQMb BMbi2�/ Q7 +?�M;BM; i?2 /27�mHi Q` +QMbi�Mi
p�Hm2bX

Ǭǭ



ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ǭɠǮ #´Ì�´Ì¬ç ¡ă�Åó�î´ÓÌ

ǭɠǮɠǪ )�ã�Ą�ã¡ ´Ëàã¡çç´ÓÌç

aBKBH�`Hv iQ i?2 BMi2`pB2r bi`m+im`2- r2 rBHH ;Q i?`Qm;? i?2 2p�Hm�iBQM Q7 i?2 2tT2`BK2Mi-
�M/ r2 rBHH bi�`i rBi? i?2 ;2M2`�H `2bTQMb2 iQ i?2 bQHmiBQMǶb ?�`/r�`2X

ɠ .BbiBM+i #miiQMb bm`7�+2 bi`m+im`2 T�`iB+BT�Mib Qp2`�HH HBF2/X
S�`iB+BT�Mi R 7QmM/ i?2K K�v#2 � #Bi iQQ `Qm;?X S�`iB+BT�Mi j /B/MǶi `2+Q;MBb2

i?2 #miiQM mbBM; `2K�BMBM; 2v2bB;?i #2+�mb2 Q7 i?2 bBM;H2 +QHQm`- #mi b?2 `2+Q;MBb2/
i?2K [mB+FHv mbBM; iQm+?X

ɠ *H2�` i�+iBH2 #miiQM 722/#�+F �HH T�`iB+BT�Mib �;`22/ QMX
1p2`vQM2 +QmH/ 722H Bi r?2M i?2v T`2bb2/ � #miiQMX h?2v �HbQ ?2�`/ i?2 K2+?�MB+�H

+HB+F Q7 i?2 KB+`QbrBi+? ?B//2M mM/2` i?2 #miiQMbX

ɠ aKQQi? bm`7�+2 �+`Qbb KmHiBTH2 KQ/mH2b �HH T�`iB+BT�Mib �;`22/ QMX
1p2`vQM2 +QmH/ 722H i?�i i?2 iQQH Bb �bb2K#H2/ 7`QK KmHiBTH2 T�`ib #2+�mb2 Q7 i?2

bHB;?i KQp2K2Mi r?2M /Bb+Qp2`BM; BiX S�`iB+BT�Mi 9 MQiB+2/ i?2 KBMQ` ;`QQp2 #2ir22M
QM2 Q7 i?2 bB/2b �M/ i?2 K�BM KQ/mH2X

ɠ *H2�` "`�BHH2 `2b2K#H�M+2 �HH T�`iB+BT�Mib b�r �7i2` i?2 }`bi iQm+?X
1p2`vQM2 `2+Q;MBb2/ i?2 7mHH "`�BHH2 bBt@TQBMiX

h?2 7QHHQrBM; HBbi ?B;?HB;?ib `�`2 #mi BMbB;?i7mH +QKK2Mib r2 +QHH2+i2/ 7`QK i?2 T�`iB+@
BT�MibX

ɠ S�`iB+BT�Mi k 7QmM/ i?2 #miiQMb � #Bi iQQ biBz 7Q` ?2` HBFBM;- #Qi? mbBM; QM2 }M;2` Q`
KmHiB@T`2bbX

ɠ S�`iB+BT�Mi R MQi2/ i?�i i?2 #miiQMb �`2 BM+`2/B#Hv 2MH�`;2/ +QKT�`2/ iQ �+im�H
"`�BHH2 bBx2X h?�i r�b +�mb2/ #v mb ?B/BM; i?2 �B/ Tm`TQb2 7`QK i?2 T�`iB+BT�Mib iBHH
�7i2` i?2 }`bi BKT`2bbBQMbX

ɠ S�`iB+BT�Mi e K2MiBQM2/ ?Qr KQpBM; i?2 +QMM2+iBQM +�#H2 7`QK i?2 H27i bB/2 Q7 i?2
KQ/mH2 iQ i?2 iQT +QmH/ K�F2 i?2 bBM;H2 KQ/mH2 2tT2`B2M+2 MB+2`X h?2 +�#H2 rQmH/
#2 Qmi Q7 i?2 r�v r?2M i?2 mb2` ;`�#b i?2 KQ/mH2 7`QK i?2 bB/2bX

ǭɠǮɠǫ �ã�´ÅÅ¡ ��ó��î´ÓÌ

AM i?2 H2�`MBM; T�`i Q7 i?2 2tT2`BK2Mi- �HH i?2 T�`iB+BT�Mib +QKTH2i2/ i?2 ;Bp2M i�bF Q7
T`2bbBM; �HH TQBMib Q7 i?2 b2H2+i2/ "`�BHH2 H2ii2`X "mi Qp2` e8 W Q7 i?2K `2+2Bp2/ bT2+B�H
2/m+�iBQM �i � vQmM; �;2X �HH i?2b2 T�`iB+BT�Mib }`bi i`B2/ iQ T`2bb �HH i?2 TQBMib �i
QM+2X S�`iB+BT�Mib rBi?Qmi Q` rBi? BMbm{+B2Mi FMQrH2/;2 bi�`i2/ Tmb?BM; #miiQMb BM
b2[m2M+2 +QKT�`2/ iQ i?2 `2biX

q2 +QM+Hm/2/ i?�i 2ti2M/BM; i?2 bQ7ir�`2 rBi? KmHiB@TQBMi `2+Q;MBiBQM rQmH/ #2
?2HT7mH 7Q` bim/2Mib rBi? #`Qi?2` FMQrH2/;2X h?Bb BM+Hm/2b BMT�iB2Mi bim/2Mib �M/
bim/2Mib bi�`iBM; iQ `2+Q;MBb2 i?2 bvK#QHb KQ`2 HBF2 � QM2@TB2+2 i?�M � b2[m2M+2 Q7
TQBMibX h?2 �m/BQ `2bTQMb2 rQmH/ MQi #2 BM � `�M/QK Q`/2` HBF2 BM i?2 }`bi p2`bBQM-
#mi bBKmHi�M2QmbHv T`2bb2/ TQBMib rBHH #2 `2T2�i2/ BM �b+2M/BM; Q`/2`X *�b2 Q7 KmHiBTH2
TQBMib 7`QK irQ Q` KQ`2 "`�BHH2 bvK#QHb b?QmH/ #2 2p�Hm�i2/ �b 2``Q`b �M/ 7QHHQr2/ #v
�m/BQ ;mB/�M+2 iQ T`2bb QM2 bvK#QH �i � iBK2X

h?2 7QHHQrBM; HBbi bmKK�`Bb2b F2v }M/BM;b `2;�`/BM; "`�BHH2 1/m+�iBQM bQ7ir�`2 �TTHB@
+�iBQMbX

ǬǮ



ǭɠ hç��´Å´îĊ ¡ĉà¡ã´Ë¡Ìî ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ
ɠ h?2 bvbi2K Bb BMimBiBp2 2MQm;? 7Q` i?2 T�`iB+BT�Mib r?Q FMQr "`�BHH2 MQi iQ K�F2

KBbi�F2bX
S2QTH2 7`QK Qm` 2tT2`BK2Mi- r?Q FMQr "`�BHH2- /B/MǶi K�F2 KBbi�F2bX h?2v �HbQ

T`2bb2/ i?2 TQBMib BM i?2 +Q``2+i Q`/2` 2p2M i?Qm;? Bi Bb MQi K�M/�iQ`v iQ +QKTH2i2
i?2 �bbB;MK2MiX

ɠ h?2 bvbi2K ;mB/2b i?2 T�`iB+BT�Mib r?Q /QMǶi FMQr "`�BHH2 iQ +QKTH2i2 i?2 +?�`�+i2`
i?2v ;Qi �bbB;M2/X

q2 QMHv ?�/ QM2 T�`iB+BT�Mi 7�KBHB�` rBi? "`�BHH2 #mi /B/MǶi FMQr � K�DQ`Biv Q7
i?2 �HT?�#2i- S�`iB+BT�Mi jX h?Bb T�`iB+BT�Mi }MBb?2/ �M �bbB;MK2Mi Q7 mMFMQrM
H2ii2`b #�b2/ QM i?2 pQB+2 ;mB/�M+2X

ɠ h?2 T�`iB+BT�Mib r?Q FMQr i?2 �bbB;M2/ +?�`�+i2` i2M/ iQ bT22/ mT �M/ ?�p2 iQ r�Bi
7Q` i?2 �m/BQ iQ }MBb?X

h?Bb r�b �H`2�/v /2b+`B#2/ BM /2i�BH �#Qp2X
ɠ aQK2 T�`iB+BT�Mib r�Mi2/ iQ T`2bb �bbB;M2/ "`�BHH2 +?�`�+i2`bǶ /Qib �i i?2 b�K2 iBK2X

ɠ hrQ Q7 Qm` T�`iB+BT�Mib bi�`i2/ T`2bbBM; i?2 TQBMib BM b2[m2M+2X
ɠ Pi?2` irQ �bF2/ B7 i?2v b?QmH/ T`2bb �HH TQBMib Q7 i?2 "`�BHH2 bvK#QH �i QM2- �b
i?�i Bb i?2 r�v i?2v mb2 Bi QM i?2B` bK�`iT?QM2X

ɠ h?2 `2K�BMBM; irQ i`B2/ iQ T`2bb �HH i?2 TQBMib �i QM+2X
q2 Tm`TQb2Hv /B/MǶi ;mB/2 i?2 T�`iB+BT�Mib QM �TT`Q�+?BM; i?2 �bbB;MK2Mi iQ Q#b2`p2
r?�i i?2v rQmH/ +?QQb2 M�im`�HHvX

ɠ aQK2 r�Mi2/ iQ T`2bb i?2 �bbB;M2/ H2ii2` BMiQ QMHv QM2 "`�BHH2 bvK#QHX
q2 �;�BM /B/MǶi ;Bp2 i?2 T�`iB+BT�Mib bT2+B}+ BMbi`m+iBQMbX h?�i `2bmHi2/ BM bQK2

Q7 i?2K 7Q`;2iiBM; �#Qmi i?2 b2+QM/ "`�BHH2 bBt@TQBMi QM i?2 `B;?iX
h?2 7QHHQrBM; HBbi BM+Hm/2b `�`2 #mi BMbB;?i7mH T�`iB+BT�MibǶ +QKK2Mib �M/ Qm` Q#b2`p�@
iBQMbX
ɠ S�`iB+BT�Mi j /B/MǶi HBF2 i?2 bi`�B;?i7Q`r�`/ r�v i?2 pQB+2 `2�+i2/ iQ i?2 r`QM; TQBMi

T`2bbX h?2 T�`iB+BT�Mi 722Hb HBF2 i?2 ǳq`QM;5Ǵ MQi2 �7i2` T`2bbBM; BM+Q``2+i /Qib Bb
Qz2MbBp2X J�v#2 �M 2``Q` #mxx2` bQmM/ rQmH/ #2 bm{+B2Mi- b?2 b�B/X

ɠ S�`iB+BT�Mi 9 i?BMFb Bi +QmH/ #2 ?2HT7mH 7Q` TmTBHb rBi? 2v2bB;?i �i 2H2K2Mi�`v b+?QQHb
/m`BM; "`�BHH2Ƕb T`2b2Mi�iBQMX

ɠ S�`iB+BT�Mi e r�b � #Bi Qz2M/2/ #v ?Qr ǳwmx�M�Ǵ- i?2 *x2+? pQB+2- /2�Hb rBi? *x2+?
+?�`�+i2`bX 6Q` 2t�KTH2- b?2 +�MǶi T`QMQmM+2 bi�M/�HQM2 ǳǼǴ i?2`27Q`2- r2 K�/2 ?2`
b�v ǳ` b ?�ÍF2KǴ- r?B+? K2�Mb ǳ` rBi? ?�Í2FǴ- r?B+? Bb �M �++m`�i2 /2b+`BTiBQM Q7
i?2 +?�`�+i2`X �MQi?2` QTiBQM rQmH/ #2 iQ mb2 ǳ2ǼǴ- r?B+? i?2 pQB+2 bvMi?2iBx�iBQM
+�M T`QMQmM+2 2�bB2` �M/ i?2 T�`iB+BT�Mi rQmH/ T`272`X

ǭɠǮɠǬ B¡ËÓãĊ ¬�Ë¡
h?2 J2KQ`v :�K2 r�b i?2 b2+QM/ bQ7ir�`2 �TTHB+�iBQM T`2b2Mi2/ iQ i?2 T�`iB+BT�MibX
q2 }`bi ;�p2 2�+? T�`iB+BT�Mi � #`B27 Qp2`pB2r Q7 Qm` HQ;B+�H K�i+?BM; K2KQ`v ;�K2
B/2� �M/ i?2M H2i i?2K TH�v � ;�K2X q2 �HHQr T2QTH2 iQ +?QQb2 � /�i� b2i i?2v r�Mi
iQ TH�vX h?2 `2�bQM Bb K�BMHv i?2 +QK7Q`i Q7 i?2 T�`iB+BT�MiX q2 /B/MǶi r�Mi �MvQM2
iQ 722H HBF2 #2BM; 2t�KBM2/ BM 1M;HBb? Q` >BbiQ`v- �b i?Qb2 r2`2 i?2 /�i� b2ib KQbiHv
bFBTT2/ #v i?2 T�`iB+BT�MibX

�i i?2 #2;BMMBM; Q7 Qm` 2tT2`BK2Mi- Qm` ?QT2b r2`2 HQr #2+�mb2 i?2 }`bi i?`22
T�`iB+BT�Mib /B/ MQi +QKTH2i2 � bBM;H2 ;�K2X Pm` �bbmKTiBQM r�b i?�i i?2 TH�vBM; }2H/
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Bb iQQ H�`;2 �M/ /B{+mHi iQ K2KQ`Bb2X h?2 b2+QM/ ?�H7 Q7 i?2 T�`iB+BT�Mib b?Qr2/ mb
r`QM; �b i?2v �HH +QKTH2i2/ �i H2�bi QM2 Q` KQ`2 ;�K2bX S�`iB+BT�Mi e +QKTH2i2/ �M
�biQmM/BM; }p2 r?QH2 ;�K2bX

h�#H2 9Xj b?Qrb K2�bm`2/ /�i� 7`QK i?2 J2KQ`v :�K2 2tT2`BK2MibX ai�`iBM; 7`QK
i?2 H27i- i?2 LQX bi�M/b 7Q` � b2[m2M+2 MmK#2` Q7 i?2 ;�K2- SX A. 7Q` T�`iB+BT�Mib A.-
.�i� b2i 7Q` i?2 ;Bp2M /�i� b2i- �HH 7Q` � MmK#2` Q7 i`B2/ K�i+?2b- *Q``X 7Q` � MmK#2`
Q7 +Q``2+iHv K�i+?2/ Bi2Kb- 1``X 7Q` � MmK#2` Q7 KBbK�i+?2b- 1``X #X ?Bi 7Q` 2``Q`b
#27Q`2 i?2 }`bi +Q``2+i K�i+?X

h?2 `2+Q`/b mM/2` i?2 /BpB/2` HBM2 Q7 h�#H2 9Xj �`2 2t+Hm/2/ 7`QK i?2 bi�iBbiB+ �b
i?2v �`2 i?2 QMHv 2t�KTH2b Q7 ;Bp2M /�i� b2ib BM Qm` 2tT2`BK2MiX q2 i`B2/ i?2 *�`b@
*QmMi`B2b- >BbiQ`v �M/ �MBK�Hb rBi? S�`iB+BT�Mi e #2+�mb2 Q7 ?Bb BMi2`2bi �M/ �HbQ ?Bb
?B;? b+Q`2 Q7 }MBb?BM; �HH i?2 T`2pBQmb ;�K2b rBi?BM � `2H�iBp2Hv b?Q`i iBK2 �M/ � bK�HH
MmK#2` Q7 KBbi�F2bX

LQX SX A. .�i� b2i �HH *Q``X 1``X 1``X #X ?Bi

R R 1M;HBb?@*x2+? N R 3 3
k R 6�KQmb pQB+2b 8 k j R
j R "`�BHH2 Ry R N 9
9 k 1M;HBb?@*x2+? R9 k Rk j
8 k 6�KQmb pQB+2b j R k k
e k "`�BHH2 9 k k y
d j 1M;HBb?@*x2+? Ry k 3 y
3 j 6�KQmb pQB+2b 9 R j y
N 9 1M;HBb?@*x2+? Rj e d k
Ry 9 6�KQmb pQB+2b N e j k
RR 9 "`�BHH2 Rj e d 8
Rk 8 6�KQmb pQB+2b Re e Ry j
Rj 8 "`�BHH2 8 R 9 j
R9 e 6�KQmb pQB+2b N e j k
R8 e "`�BHH2 R9 e 3 9
Re e *�`b@*QmMi`B2b Ry e 9 R
Rd e >BbiQ`v Rk e e k
R3 e �MBK�Hb Rk e e j

c��Å¡ ǭɠǬɠ J2�bm`2/ /�i� 7`QK J2KQ`v :�K2X

h?2 7QHHQrBM; HBbi b?Qrb F2v }M/BM;b r2 ;�i?2`2/ 7`QK i?2 J2KQ`v :�K2 2tT2`BK2MiX

ɠ h?2 ;�K2 Bb TQbbB#H2 iQ }MBb? #mi M22/b KQ`2 /B{+mHiv QTiBQMbX
"2+�mb2 ?�H7 Q7 Qm` T�`iB+BT�Mib /B/MǶi }MBb? i?2 K2KQ`v ;�K2- r2 +�M �bbmK2 �M

QTiBQM iQ b2H2+i K�i+?2bǶ �KQmMi BM � ;�K2 Bb M2+2bb�`vX 6Q` 2t�KTH2- i?2 bBKTH2bi
H2p2H +�M #2 j K�i+?2b- e TQBMibX h?2`27Q`2- QMHv QM2 "`�BHH2 bBt@TQBMi rBHH #2 mb2/X
"2ii2` TH�v2`b +�M /Q e K�i+?2b r?B+? Bb i?2 +m``2Mi bBx2X �M/ B7 bQK2QM2 r�Mib-
i?2v +�M 2p2M mb2 N Q` Rk rBi? irQ +QMM2+i2/ KQ/mH2bX

�i i?2 b�K2 iBK2- r2 M22/ iQ F22T BM KBM/ i?�i i?2 }`bi i?`22 T�`iB+BT�Mib +�K2
BM iQ;2i?2` QM i?2 }`bi /�v Q7 i2biBM; �M/ K�v#2 i?�i 7�+i ?�/ iQ /Q bQK2i?BM; rBi?
i?2K MQi }MBb?BM; �Mv ;�K2X

ɠ h?2 TH�+2K2Mi +�MǶi #2 +QKTH2i2Hv `�M/QK �b Bi BMi`Q/m+2b +QM7mbBM; bBim�iBQMbX
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q?2M i?2 `�M/QK Bi2KbǶ TH�+2K2Mi Tmib �HH e K�i+?BM; Bi2Kb Qmi Q7 Rk Bi2Kb

BM iQi�H QMiQ i?2 QM2 "`�BHH2 bBt@TQBMi- i?2 T�`iB+BT�Mib i2M/ iQ 7Q`;2i i?�i i?2`2 Bb
�MQi?2` QM2X h?Bb bBim�iBQM Bb BHHmbi`�i2/ QM i?2 H27i bB/2 Q7 6B;m`2 9XRX

�MQi?2` T`Q#H2K�iB+ bBim�iBQM �`Bb2b r?2M QM2 "`�BHH2 bvK#QH Bb }HH2/ KQbiHv rBi?
Bi2Kb Q7 QM2 ivT2- 7Q` 2t�KTH2- QMHv L�K2b �M/ i?2 Qi?2` QM2 Bb }HH2/ KQbiHv oQB+2b
2t�KTH2bX � bBim�iBQM HBF2 i?Bb Bb BHHmbi`�i2/ QM i?2 `B;?i bB/2 Q7 6B;m`2 9XRX

h?2b2 +�b2b H2�/ iQ i?2 mb2`Ƕb 7`mbi`�iBQM �M/ KQbi HBF2Hv H2�pBM; i?2 ;�K2X

#´¬óã¡ ǭɠǪɠ aBt K�i+?BM; Bi2Kb BM i?2 H27i "`�BHH2 bvK#QH QM i?2 H27i Q7 i?2 };m`2X JQbiHv
MmK#2`b rBi?Qmi mM/2`b+Q`2 QM i?2 H27i "`�BHH2 bvK#QH QM i?2 `B;?i Q7 i?2 };m`2X

6B;m`2 9XR b?Qr 2t�KTH2b Q7 +QM7mbBM; TH�+2K2Mi Q7 Bi2KbX 6Q` i?Bb 2t�KTH2- r2
mb2/ � /�i� b2i r?2`2 i?2 TH�v2`b b?QmH/ K�i+? MmK#2`b rBi?Qmi mM/2`b+Q`2b iQ
MmK#2`b rBi? mM/2`b+Q`2bX

ɠ h?2 �m/BQ ;mB/�M+2 bHQrb i?2 TH�v2` /QrMX
�b K2MiBQM2/ BM i?2 ;2M2`�H MQi2b �i i?2 #2;BMMBM; Q7 i?Bb b2+iBQM- i?2 T�`iB+BT�Mi

?�/ iQ r�Bi iBHH i?2 pQB+2 }MBb?2/ i�HFBM; iQ K�i+? Bi2Kb 7Q` r?B+? i?2v FM2r i?2
TH�+2K2Mi #27Q`2 Q` /m`BM; i?2 pQB+2 i�HFX

ɠ GQM; T?`�b2b �M/ �m/BQ b�KTH2bX
"�b2/ QM Qm` Q#b2`p�iBQM- i?2 T�`iB+BT�Mib rQmH/ #2M2}i 7`QK 2p2M b?Q`i2` T?`�b2b

7`QK i?2 �m/BQ ;mB/2 �M/ b?Q`i2` �m/BQ b�KTH2b BM i?2 /�i� b2i r?2`2 �TTHB+�#H2X
ɠ SH�v2`b �`2 r2HH BM7Q`K2/ �#Qmi K�i+?2/ Bi2KbX

h?2 T�`iB+BT�Mib HBF2/ i?2 r�v i?2v r2`2 BM7Q`K2/ �#Qmi b2H2+iBM; �M �H`2�/v
K�i+?2/ T�B`X h?2 bvbi2K i2HHb i?2K i?�i i?2 +m``2Mi Bi2K Bb �H`2�/v K�i+?2/ �M/
�HbQ iQ r?�i Bi2Kb BiǶb K�i+?2/X h?2v �HbQ HBF2/ b�pBM; � KQp2 r?2M i?2 b2+QM/
b2H2+i2/ Bi2K r�b K�i+?2/X h?Bb #2?�pBQm` r�b #�b2/ QM � i`�/BiBQM�H K2KQ`v ;�K2
r?2`2 BiǶb �HbQ MQi TQbbB#H2 iQ b2H2+i �M �H`2�/v K�i+?2/ Bi2KX

#´¬óã¡ ǭɠǫɠ J2KQ`v :�K2 "`�BHH2 .�i� b2i 2t�KTH2 Q7 +?�`�+i2` BK�;BM�iBQM

ɠ h?2 `2T2iBiBp2 �m/BQ +�mb2b +QM7mbBQM BM i?2 "`�BHH2 /�i� b2i
"2+�mb2 i?2 "`�BHH2 /�i� b2i BM+Hm/2b � HQi Q7 MmK#2`b �M/ K�i+?BM; i?2 G�iBM

H2ii2` rBi? i?2 MmK#2` `2T`2b2Mi�iBQM `2[mB`2b pBbm�HBbBM; i?2 "`�BHH2 bBt@TQBMiX h?2
T�`iB+BT�Mib ;2i +QM7mb2/ r?2M i?2v �`2 i`vBM; iQ pBbm�HBb2 i?2 "`�BHH2 +?�`�+i2`- �M/
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i?2 ;mB/BM; pQB+2 bi�`ib `2T2�iBM; i?2 MmK#2`b �HH Qp2`X 1t�KTH2 Q7 H2ii2` BK�;BM�iBQM
b?Qrb 6B;m`2 9XkX

ɠ h?2 KQbi TQTmH�` ;�K2 /�i� b2i r�b *x2+? 7�KQmb T2QTH2X
1p2`v T�`iB+BT�Mi r�Mi2/ iQ TH�v i?Bb /�i� b2i �7i2` i?2v ?2�`/ i?2 M�K2- �M/

2p2`vQM2 HBF2/ Bi- r?B+? Bb 2bb2MiB�H i?�i Bi r�bMǶi Dmbi �#Qmi i?2 M�K2X
h?2 7QHHQrBM; HBbi BM+Hm/2b `�`2 #mi BMbB;?i7mH T�`iB+BT�MibǶ +QKK2Mib �M/ Qm` Q#b2`p�@
iBQMbX
ɠ S�`iB+BT�Mi R 72Hi 7`mbi`�i2/ �#Qmi `�M/QK Bi2KbǶ TH�+2K2Mi QM i?2 #Q�`/ �M/ Qz2`2/

� bQHmiBQM BM i?2 7Q`K Q7 TH�+2K2Mi mbBM; � T�ii2`MX h?2 ;�K2Ƕb Q#D2+iBp2 rQmH/ b?B7i
iQr�`/b /Bb+Qp2`BM; i?2 T�ii2`M �M/ i?2M Dmbi K�i+?BM; i?2 Bi2Kb mbBM; i?2 T�ii2`MX

ɠ 6Q` S�`iB+BT�Mi k- i?2 "`�BHH2 /�i� b2i rQmH/ #2 MB+2` iQ TH�v B7 i?2 G�iBM H2ii2` QM
i?2 H27i �M/ QM i?2 `B;?i rQmH/ #2 �HH i?2 "`�BHH2 +?�`�+i2`bX a?2 rQmH/ mb2 QM2 Q7
i?2 TH�+2K2Mib- r?B+? r2 K�`F2/ �b +QM7mbBM; r?2M Bi /Q2b ?�TT2M `�M/QKHv- QM
Tm`TQb2X

ɠ S�`iB+BT�Mi 9 +QKT�`2/ Qm` J2KQ`v :�K2 rBi? i?2 "HBM/a?2HH K2KQ`v ;�K2- �
+H�bbB+ 2t�KTH2 K�i+?BM; i?2 b�K2 Bi2KbX

ǭɠǮɠǭ c�ÅÃ´Ì¬ ç´¬Ìç çĊçî¡Ë
h?2 H�bi bQ7ir�`2 �TTHB+�iBQM i?2 T�`iB+BT�Mib ;Qi iQ i`v r�b � h�HFBM; bB;Mb bvbi2K
bBKmH�iQ`- i?2 2�bB2bi Q7 i?2 #mM+?X "2+�mb2 Q7 i?2 r�v haa rQ`Fb- i?2`2 �`2 MQ `B;?ib
�M/ r`QM;bX Pm` ;Q�H r�b iQ Q#b2`p2 ?Qr BMimBiBp2 i?2 +QMi`QHb �`2 7Q` i?2 T�`iB+BT�Mib
�M/ r?�i i?2v i?BMF �#Qmi i?2 �++m`�+v Q7 i?2 BM7Q`K�iBQM �M/ b2H2+i2/ 2t�KTH2b Q7
i?2 �m/BQ bB;MbX
h?2 7QHHQrBM; HBbi b?Qrb F2v }M/BM;b r2 ;�i?2`2/ 7`QK i?2 haa bBKmH�iQ` 2tT2`BK2MibX
ɠ �Hi?Qm;? i?2 bQ7ir�`2 Bb KBbbBM; � `2�H +?BM2 �i i?2 bi�`i Q7 i?2 i�HFBM; bB;M- i?2

T�`iB+BT�Mib /B/MǶi KBM/ Bi- �M/ bQK2 2p2M /B/MǶi K2MiBQM i?�i Bi Bb KBbbBM;X
ɠ �HKQbi 2p2`vQM2 K2MiBQM2/ i?�i ǳM�pÿȒiőǴ- � *x2+? i2+?MB+�H i2`K 7Q` � h`�{+ GB;?i

Bb MQi r?�i i?2v mb2 BM i?2 /�BHv H�M;m�;2X
ɠ 1p2M i?Qm;? i?2 T�`iB+BT�Mib r2`2 7�KBHB�` rBi? i?2 haa `2KQi2- �HKQbi MQ QM2 FM2r

r?�i i?2 MmK#2` bBt BbX �7i2` TH�vBM; i?2 2t�KTH2- i?2v r2`2 TH2�b�MiHv bm`T`Bb2/X
ɠ LmK#2` 7Qm` ?�/ BM7Q`K�iBQM �#Qmi i?2 #Q�`/BM; Q7 � #HBM/ T2`bQM #mi r�b KBbbBM;

BM7Q`K�iBQM �#Qmi � #HBM/ T2`bQM H2�pBM; i?2 Tm#HB+ i`�MbTQ`iX
ɠ LQM2 Q7 i?2 T�`iB+BT�Mib FM2r i?�i i?2 haa MmK#2` 9 �HbQ �+iBp�i2b i?2 r?22H+?�B`

TH�i7Q`K �i i?2 p2?B+H2b i?�i bmTTQ`i BiX
h?2 M2ti HBbi BM+Hm/2b `�`2 #mi BMbB;?i7mH T�`iB+BT�MibǶ +QKK2Mib �M/ Qm` Q#b2`p�iBQMbX
ɠ S�`iB+BT�Mi e rQmH/ �;�BM �TT`2+B�i2 i?2 �#BHBiv iQ bFBT i?2 �m/BQ rBi? i?2 M2ti

#miiQM T`2bbX
ɠ S�`iB+BT�Mi e �HbQ i`B2/ HQM; T`2bb- #mi i?�i Bb MQi BKTH2K2Mi2/ BM i?2 bBKmH�iQ`X

h?Bb 72�im`2 b?QmH/ bi�`i TH�vBM; i?2 haa #2�+QM �m/BQ 7Q` k KBMmi2b mMiBH i?2
iBK2 Bb mT Q` i?2 mb2` T`2bb2b �Mv #miiQM QM ?Bb haa `2KQi2X

ɠ S�`iB+BT�Mib k �M/ j rQmH/ 2MDQv ?�pBM; i?2 TQbbB#BHBiv iQ ?2�` r?�i i?2 #miiQMb
b?QmH/ /Q BM i?2B` �+im�H haa +QMi`QHH2`X
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AM Q`/2` iQ +H2�`Hv `2T`2b2Mi T�`iB+BT�MibǶ #2?�pBQm` �M/ iQ b22 /Bz2`2M+2b #2ir22M
i?2K- r2 T`2T�`2/ � bBKTH2 ;`�T? /B�;`�K `2T`2b2MiBM; i?2 /Qm#H2 "`�BHH2 2ti2MbBQM
KQ/mH2X h?2 BMBiB�H bi�i2 Bb �M mM+QMM2+i2/ ;`�T? rBi? ir2Hp2 p2`iB+2b ;`�T?B+�HHv
TH�+2/ iQ `2b2K#H2 i?2 T?vbB+�H T`QT2`iB2b Q7 i?2 KQ/mH2X

#´¬óã¡ ǭɠǬɠ .Qm#H2 "`�BHH2 KQ/mH2 /B�;`�K

1p2`v T�`iB+BT�Mi ?�b iQ bi�`i rBi? "`�BHH2 1/m+�iBQM bQ7ir�`2 #27Q`2 KQpBM; QM iQ
i?2 J2KQ`v :�K2X S�`iB+BT�MibǶ #2?�pBQm` +�M #2 Q#b2`p2/ mbBM; M2irQ`F ;`�T?b
r?2`2 MQ/2b `2T`2b2Mi #miiQMb QM i?2 #Q�`/- BM+Hm/BM; i?2B` TH�+2K2MiX h?2`2 �`2
MQ +QMM2+iBQMb �b- /m`BM; i?Bb 2/m+�iBQM 2t2`+Bb2- r2 �`2 7QHHQrBM; QMHv i?2 T`2bb2/
#miiQMb- �M/ i?2`2 �`2 MQ `2H2p�Mi +QMM2+iBQMb #2ir22M i?2KX

#´¬óã¡ ǭɠǭɠ "`�BHH2 *?�`�+i2` 1/m+�iBQM- S�`iB+BT�Mi R- HQr2` +�b2 ǳ?Ǵ

�b i?2 };m`2 9X9 b?Qrb- S�`iB+BT�Mi R T`2bb2/ �HH i?2 +Q``2+i TQBMib- }HH2/ rBi? �
b?�/2 Q7 #Hm2X "2bB/2b MQi K�FBM; � KBbi�F2- i?2 T`2bb2/ TQBMib �`2 �HbQ BM i?2 +Q``2+i
Q`/2`- r?B+? Bb MQi � `2[mB`2K2Mi 7Q` +QKTH2iBM; i?2 i�bFX h?2 Q`/2` Bb K�`F2/ mbBM;
�M BMi2MbBiv Q7 i?2 #Hm2 +QHQm` �M/ MmK#2`BM; H�#2Hb M2ti iQ i?2 TQBMibX "�b2/ QM i?2
2tT2`BK2Mi Q#b2`p�iBQM- S�`iB+BT�Mi R Dmbi BK�;BM2/ i?2 MmK#2` b2[m2M+2 `2T`2b2MiBM;
i?2 HQr2` +�b2 H2ii2` ǳ?Ǵ �M/ bi�`i2/ i?2 2t2`+Bb2X h?Bb #2?�pBQm` K�i+?2b T`2+Bb2Hv
rBi? Qm` 2tT2+i�iBQMb 7Q` � T2`bQM 7�KBHB�` rBi? "`�BHH2X

hQ ?2HT T`Q+2bb �M/ Q#b2`p2 T�ii2`Mb BM /�i� +QHH2+i2/ 7`QK i?2 K2KQ`v ;�K2- r2
mb2 � ;`�T? /B�;`�K b?QrBM; #miiQMb �b #H�+F +B`+H2 TQBMib TH�+2/ i?2 b�K2 �b QM i?2
�+im�H T?vbB+�H #Q�`/X *QMM2+iBQMb #2ir22M TQBMib `2T`2b2Mi ;�K2 KQp2b /QM2 #v �
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T�`iB+BT�MiX �b i?2 ;�K2 `mH2b 2M7Q`+2 � b2H2+iBQM Q7 irQ Bi2Kb 7Q` +QKT�`BbQM- i?2`2 Bb �
M�im`�H Q`/2` 7`QK i?2 }`bi b2H2+i2/ iQ i?2 b2+QM/ b2H2+i2/ Bi2KX h?2`27Q`2 +QMM2+iBQMb
�`2 Q`B2Mi2/- �M/ i?2 2M/ Q7 � HBM2 2M+Q/2b K�i+? Q` KBbK�i+? BM7Q`K�iBQM mbBM; �M
�``Qr Q` bH�b? B+QMX aBKBH�`Hv iQ i?2 };m`2 9X9- r2 mb2 +QHQm` BMi2MbBiv �M/ H�#2H iQ
2tT`2bb i?2 Q`/2` Q7 T�`iB+BT�MibǶ KQp2bX

#´¬óã¡ ǭɠǮɠ J2KQ`v :�K2- S�`iB+BT�Mi R- 1M;HBb?@*x2+?

6B;m`2 9X8 b?Qrb i?2 mM}MBb?2/ 1M;HBb?@*x2+? K2KQ`v ;�K2 Q7 S�`iB+BT�Mi RX h?2
;�K2 bi�`i2/ QM i?2 H27i bB/2 rBi? � b2[m2M+2 b2�`+? Q7 i?2 ;�K2 #Q�`/X �b i?2 T�`@
iB+BT�Mi i`B2/ irB+2 �bbB;MBM; i?2 ǳ?�M/Ǵ iQ MQM@K�i+?BM; Bi2Kb- ǳ�`KǴ �M/ ǳMQ?�Ǵ-
r2 bm;;2bi2/ HQQFBM; BMiQ i?2 Qi?2` bvK#QH QM i?2 #Q�`/X 6`QK i?�i KQK2Mi- r2 +�M
b22 �M �`#Bi`�`v 7Q+mb QM ;2iiBM; i?2 K�i+? 7Q` ǳ?�M/ǴX �7i2` e KBbi�F2b- S�`iB+BT�Mi R
7QmM/ i?2 K�i+? BM i?2 }`bi bvK#QHX �Hi?Qm;? ?�TTv 7`QK i?2 K�i+?- i?2 7`mbi`�iBQM
Q7 i?2 T�`iB+BT�Mi r�b iQQ ?B;?- bQ r2 KQp2/ QM iQ i?2 M2ti ;�K2 /�i� b2iX

#´¬óã¡ ǭɠǯɠ J2KQ`v :�K2- S�`iB+BT�Mi e- *x2+? 7�KQmb pQB+2b

6B;m`2 9Xe b?Qrb � ;�K2 Q7 S�`iB+BT�Mi e- r?Q +?Qb2 � p2`v /Bz2`2Mi bi`�i2;v 7`QK
i?2 T`2pBQmb b?Qr2/ S�`iB+BT�Mi R- 6B;m`2 9X9X S�`iB+BT�Mi e }MBb?2/ � ;�K2 Q7 i?2
b�K2 bBx2 BM i?2 b�K2 �KQmMi Q7 i`B2b �b S�`iB+BT�Mi R K�i+?2/ QM2 Bi2KX *QKT�`BM;
i?2 irQ /B�;`�Kb- 6B;m`2 9Xe �M/ 6B;m`2 9X9- r2 +�M b22 i?�i #Qi? bi�`i2/ BM i?2 iQT H27i
+Q`M2`- i?2 H27i "`�BHH2 bBt@TQBMi- �M/ KQp2/ 7Q`r�`/ BM � iQT@/QrM- H27i@`B;?i /B`2+iBQMX
>Qr2p2`- S�`iB+BT�Mi e +QMiBMm2/ i?Bb KQp2K2Mi 2p2M B7 i?2 K�i+? r�b mMbm++2bb7mH �M/
QMHv `2im`M2/ r?2M ?2 7QmM/ � TQi2MiB�H K�i+? iQ �M Bi2K /Bb+Qp2`2/ 2�`HB2`X *QKT�`2/
iQ i?�i- S�`iB+BT�Mi R r�b i`vBM; iQ }M/ � K�i+? iQ QM2 Bi2K b?2 7Q+mb2/ QM- ǳ?�M/ǴX
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ǭɠǰ �ÓÌ�Åóç´ÓÌ
h?2 bvbi2K BM i?2 i2bi2/ p2`bBQM b22Kb iQ #2 rQ`FBM; r2HH- �M/ � H2+im`2` Q` `2b2�`+?2`
+�M mb2 Bi r?BH2 rQ`FBM; rBi? �M BM/BpB/m�H rBi? pBbm�H BKT�B`K2MibX Pm` 2tT2`BK2Mi
bmTTHB2/ 2MQm;? BM7Q`K�iBQM iQ �Mbr2` Qm` [m2biBQMb �M/ #`Qm;?i K�Mv B/2�b 7Q` M2r
QTiBQMb K�FBM; i?2 bvbi2K mMBp2`b�H 7Q` /Bz2`2Mi FBM/b Q7 mb2`bX �Mbr2`b iQ i?2 [m2biBQM
�`2 BM i?2 7QHHQrBM; HBbiXɠ o2`B7v +QM+2Ti mb�#BHBiv BM /Bz2`2Mi �TTHB+�iBQM b+2M�`BQb U2/m+�iBQM- 2Mi2`i�BMK2MiV

q2 QMHv ?�/ QM2 T�`iB+BT�Mi iQ p2`B7v "`�BHH2 H2�`MBM;- #mi b?2- S�`iB+BT�Mi j-
K�M�;2/ iQ H2�`M � M2r "`�BHH2 +?�`�+i2` rBi?Qmi � T`Q#H2KX Pi?2`b T�bb2/ i?2
�TTHB+�iBQM QMHv �b � T`�+iB+2 Q7 H2ii2`b i?2v FMQr r2HHX

h?2 2tT2`BK2Mi b?Qr2/ i?�i �HH i?2 T`2T�`2/ �TTHB+�iBQMb �`2 mb�#H2 #v i?2 T�`@
iB+BT�MibX J�Mv Q7 i?2K 2tT`2bb2/ DQv r?2M TH�vBM; i?2 J2KQ`v :�K2- �M/ bQK2
Q7 i?2K �HbQ H2�`M2/ M2r i?BM;bX 6Q` 2t�KTH2- S�`iB+BT�Mi e r?2M i`vBM; i?2 *�`b@
*QmMi`B2b /�i� b2iX q2 r�i+?2/ T�`iB+BT�Mib bKBH2 �M/ 2MDQv i?2 6�KQmb@oQB+2b /�i�
b2iX Ai r�b Qm` KQbi TQTmH�` QM2X

h?2 haa bBKmH�iQ` bm`T`Bb2/ bQK2 T�`iB+BT�Mib #2+�mb2 i?2v /B/MǶi FMQr �HH i?2
7mM+iBQM�HBiB2b 2p2M �7i2` K�Mv v2�`b Q7 mb2X

h?2`27Q`2 r2 �;`22 i?�i i?2 �TTHB+�iBQMb 7mH}H Qm` 2tT2+i�iBQMb Q7 #Qi? 2/m+�iBQM
�M/ 2Mi2`i�BMK2MiXɠ A/2MiB7v BMi2`�+iBQM T`Q#H2Kb `2H�i2/ iQ i?2 T?vbB+�H T`QiQivT2- HQr@2M/ bQ7ir�`2 BK@
TH2K2Mi�iBQM U}`Kr�`2V �M/ ?B;?@2M/ �TTHB+�iBQM BKTH2K2Mi�iBQM U"`�BHH2 2/m+�iBQM-
J2KQ`v ;�K2V

h?2 T?vbB+�H T`QiQivT2 bm`T`Bb2/ mb bBM+2 i?2`2 r2`2 MQ K�DQ` T`Q#H2Kb Q` +QK@
TH�BMib 7`QK i?2 T�`iB+BT�MibX h?2v HBF2/ i?2 722H Q7 i?2 K�i2`B�H �M/ i?2 ?�TiB+
722/#�+FX S`Q#H2Kb i?�i r2 2tT2+i2/- `Qm;? #miiQMb �M/ KmHiB@T�`i /2bB;M- b?Qr2/
iQ #2 QMHv KBMQ` Bbbm2bX

h?2`2 r2`2 MQ Bbbm2b rBi? i?2 HQr@H2p2H +QKKmMB+�iBQMX 1p2`vi?BM; rQ`F2/ �b
2tT2+i2/X

h?2 �TTHB+�iBQM BKTH2K2Mi�iBQMb ?�p2 � HQi Q7 QTiBQMb iQ 2ti2M/ i?2B` 7mM+iBQM�HBivX
"mi i?2 QMHv K�DQ` Bbbm2 r�b i?2 BM�#BHBiv iQ #`2�F i?2 �m/BQ ;mB/2 r?2M � T�`iB+BT�Mi
r�Mi2/ iQ T`Q+22/ rBi? i?2 �TTHB+�iBQMX q2 bmbT2+i i?Bb Bbbm2 �TT2�`2/ K�BMHv /m2 iQ
Qm` vQmM;2` T�`iB+BT�Mib ;`QmT- r?Q Bb mb2/ iQ i?Bb #2?�pBQm` QM i?2B` bK�`iT?QM2bXɠ Ab i?2 7Q`K Q7 2t2`+Bb2 +QMbB/2`2/ 2Mi2`i�BMBM;\ Ubm#D2+iBp2- bK�HH MmK#2` Q7 T�`iB+@
BT�MibV

6Q` ?�H7 Q7 Qm` T�`iB+BT�Mib- i?2 +m``2Mi p2`bBQM Q7 i?2 J2KQ`v :�K2 r�bMǶi �b
2Mi2`i�BMBM; �b r2 2tT2+i2/ bBM+2 i?2v ?�/MǶi }MBb?2/ � bBM;H2 ;�K2X PM2 Q7 i?2
T`Q#H2Kb r2 /Bb+Qp2`2/ Bb i?�i MQi 2p2`vQM2 2MDQvb i?2 +QM+2Ti Q7 i?2 K2KQ`v ;�K2-
�M/ bQK2 r2`2 Dmbi iB`2/ Q7 i?2 BM�#BHBiv iQ bT22/ mT i?2 ;�K2X �Hi?Qm;? 2p2`vQM2
b�B/ i?2v HBF2/ i?2 ;�K2- i?2`2 r�b � +H2�` /Bz2`2M+2 #2ir22M i?2 irQ ?�Hp2bX

h?2 Qi?2` ?�H7 Q7 Qm` T�`iB+BT�Mib 2MDQv i?2 ;�K2 � HQiX h?2v }MBb?2/ KmHiBTH2
;�K2b- bQK2 2p2M 8 /Bz2`2Mi ;�K2b BM � `QrX

�b r2 b?Qr2/ BM 6B;m`2 9Xe �M/ 6B;m`2 9X9- bQK2 T�`iB+BT�Mib ;Qi 7`mbi`�i2/ rBi?
MQ bm++2bb7mH K�i+?2b �M/ [mBi i?2 ;�K2X Pi?2`b BM i?2 b�K2 �KQmMi Q7 bi2Tb }MBb?2/
i?2 r?QH2 ;�K2Xɠ Ab i?2 ;�K2 2Mi2`i�BMBM; 7Q` �/mHib Ubm#D2+iBp2- /2T2M/b QM i?2 ;�K2 /�i� b2iV\

LQM2 Q7 i?2 T�`iB+BT�Mib b22K2/ Qz2M/2/ #v i?2 ;�K2 /�i� b2i r2 Qz2`2/X 1p2`v@
QM2 bKBH2/ �M/ bT�`F2/ DQv r?2M HBbi2MBM; iQ i?2 6�KQmb@oQB+2b b2iX

ǭǫ
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ɠ >Qr /B{+mHi Bb }M/BM; � K�i+? mbBM; HQ;B+�H bBKBH�`BiB2b U+�i2;Q`Bb2- TQbbB#H2 pb
BKTQbbB#H2V\

aQK2 T�`iB+BT�Mib b22K2/ mMbm`2 BM i?2 #2;BMMBM;- #mi 2p2`vQM2 ;Qi Bi �7i2` i?2
}`bi 2t�KTH2 i?�i i?2 �TTHB+�iBQM i2HHb � TH�v2` �i i?2 #2;BMMBM; Q7 � ;�K2X

h?2 KQbi +QM7mbBM; r�b i?2 "`�BHH2 /�i� b2i- r?2`2 i?2 Q#D2+iBp2 Bb �bbB;MBM; �
G�iBM H2ii2` iQ � MmK2`B+�H `2T`2b2Mi�iBQM Q7 "`�BHH2X �M 2t�KTH2 Q7 i?Bb 7Q` 2�bB2`
BK�;BM�iBQM Bb BM 6B;m`2 9XkX

ɠ .Q2b i?2 M2r bQHmiBQM #`BM;b �Mvi?BM; M2r +QKT�`2/ iQ �H`2�/v 2tBbiBM; iQQHb UFMQrM
#v i?2 T�`iB+BT�MibV\

S�`iB+BT�Mi 9 K2MiBQM2/ "HBM/a?2HH k- r?B+? �HbQ BMi`Q/m+2/ � K2KQ`v ;�K2 QM
i?2B` T?QM2bX h?2B` p2`bBQM Bb � bi�M/�`/ K2KQ`v ;�K2- r?2`2 i?2 Q#D2+iBp2 Bb iQ
K�i+? i?2 b�K2 Bi2KbX h?2 TH�vBM; }2H/ Bb i?2 +H�bbB+ #miiQM T?QM2 F2v#Q�`/X

1p2`vQM2 2Hb2 /Q2bMǶi FMQr �Mvi?BM; bBKBH�` iQ Qm` T`Q/m+iX

ǭǬ
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h?Bb +?�Ti2` T`QpB/2b /2i�BH BMiQ i?2 bQ7ir�`2 BKTH2K2Mi�iBQM- `2�bQMb r?v r2 b2H2+i2/
;Bp2M bQ7ir�`2 bi�+F �M/ ?Qr /Q2b i?2 /2THQvK2Mi �`+?Bi2+im`2 HQQFb HBF2X h?2 �T@
THB+�iBQMb �`2 b2T�`�i2 +QMbQH2 iQQHb- +QMi`QHH2/ K�BMHv #v i?2 +QMM2+i2/ >�TiB+ hBH2
#Q�`/X h?Bb bQHmiBQM T`QpB/2b � H�`;2 �KQmMi Q7 ~2tB#BHBiv �M/ i?2`27Q`2 r2 +QmH/ 7Q+mb
QM /2p2HQTBM; � 7`B2M/Hv �m/BQ BMi2`7�+2X h?2 +QMbQH2 BMTmi Bb mb2/ QMHv 7Q` T`QiQivT2
/2#m;;BM;- 2�+? Q7 i?2 �TTHB+�iBQMb +�M #2 bi�`i2/ #v +HB+FBM; �M B+QM BM � T`Q/m+iBQM
2MpB`QMK2MiX �TTHB+�iBQMbǶ +Q/2 #�b2 Bb b?�`2/ �M/ 2Mbm`2b THm; �M/ TH�v +QMM2+iBpBiv
rBi? i?2 >�TiB+ hBH2b #Q�`/ �M/ �m/BQ BMi2`�+iBQM- i?Bb BM+Hm/2b i2ti iQ bT22+? �M/
�m/BQ }H2b TH�v#�+FX

ǮɠǪ hç¡� î¡�±ÌÓÅÓ¬´¡ç
h?2 bQ7ir�`2 bi�+F T`BK�`BHv `2~2+ib i?2 M22/b Q7 i?2 T`Q/m+i �b /2}M2/ BM i?2 T`2pBQmb
+?�Ti2`bX h?2 b2+QM/ T�`�K2i2` Q7 +?QQbBM; i?2 `B;?i i2+?MQHQ;B2b ?�b �H`2�/v /2}M2/
+QKKmMB+�iBQM rBi? i?2 #�b2#Q�`/ i?�i r2 r�Mi2/ iQ F22TX aBM+2 mbBM; i?2 b�K2
}`Kr�`2 2Mbm`2b +QKT�iB#BHBiv rBi? i?2 Q`B;BM�H >�TiB+ hBH2b �M/ i?2 M2rHv /2p2HQT2/
2ti2MbBQMbX
CÓ�¡ɠ8] q2 r2`2 HQQFBM; 7Q` � [mB+F- 2{+B2Mi r�v iQ T`QiQivT2 Qm` �TTHB+�iBQMX h?2`2@
7Q`2 r2 HQQF2/ BMiQ ?B;?@H2p2H- MQi bi`QM;Hv ivT2/ T`Q;`�KKBM; H�M;m�;2bX >B;?@H2p2H
#2+�mb2 Bi 2Mbm`2b i?�i r2 +�M 7Q+mb QM Qm` #mbBM2bb HQ;B+ BMbi2�/ Q7 bQHpBM; i2+?MB+�H
T`Q#H2KbX LQi bi`QM;Hv ivT2/ #2+�mb2 r2 p�Hm2 ~2tB#BHBiv KQ`2 i?�M i?2 +Q/2 `Q#mbi@
M2bbX Pm` T`QiQivT2- �M/ i?2 }M�H T`Q/m+i- �`2 MQi KBbbBQM@+`BiB+�H bQ7ir�`2X h?2`27Q`2
r2 +�M b�+`B}+2 i?2 #2M2}ib Q7 ivT2/ H�M;m�;2bX

q2 ?�/ � 72r `2[mB`2K2Mib 7Q` i?2 +?Qb2M H�M;m�;2 +QKBM; 7`QK i?2 #�b2 bQHmiBQM
r2 �`2 #mBH/BM; QM �M/ bQK2 +QKBM; 7`QK Qm` `2b2�`+? �M/ 7mim`2 pBbBQMX h?2 7QHHQrBM;
HBbi bmKK�`Bb2b i?2 `2[mB`2K2MibX
ɠ �#BHBiv iQ +QKKmMB+�i2 Qp2` a2`B�H SQ`iX "2+�mb2 i?�i Bb i?2 QMHv BMi2`7�+2- i?2

#�b2#Q�`/ ?�b iQ +QMM2+i iQ � +QKTmi2`X
ɠ .BbTH�v lAX AiǶb mMM2+2bb�`v 7Q` i?2 T`QiQivT2 /2p2HQTK2Mi- #mi i?2 }M�H T`Q/m+i

rBHH M22/ lAX �M/ +?QQbBM; � T`QiQivTBM; H�M;m�;2 mM�#H2 iQ T`Q/m+2 lA +QmH/ #2 �
i`2K2M/Qmb bHQr/QrM BM /2p2HQTK2MiX

ɠ Ai +�M TH�v �m/BQ Q` +QMi`QH �M 2ti2`M�H TH�v2` �M/ bvMi?2bBb2 pQB+2 Q` +QMi`QH 2ti2`M�H
pQB+2 bvMi?2iBx�iBQMX AM ;2M2`�H- Bi ?�b �M BMi2`7�+2 7Q` +QMi`QHHBM; 2ti2`M�H T`Q+2bb2bX

ɠ JmHiB@TH�i7Q`K �M/ `mMb QM qBM/QrbX q2 r�Mi2/ i?2 KmHiB@TH�i7Q`K �#BHBiv 7Q`
i?2 /2p2HQTK2Mi �M/ T`QiQivTBM; +QMp2MB2M+2 �M/ BM/2T2M/2M+2 Q7 i?2 T`Q/m+iBQM
2MpB`QMK2Mi Q7 i?2 Q`B;BM�H T`QD2+i- r?B+? `mMb QM qBM/QrbX

ɠ AiǶb � H�M;m�;2 r2 �`2 7�KBHB�` rBi? �b /2p2HQT2`bX h?�i Bb r?v i?2 K�BM /2+BbBQM
r�b Svi?QM Q` C�p�a+`BTiX

ǭǭ
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�7i2` 2p�Hm�iBM; �HH i?2 `2[mB`2K2Mib �#Qp2- r2 +?QQb2 LQ/2XCa #2+�mb2 Bi +�M +QK@
KmMB+�i2 r2HH Qp2` a2`B�H SQ`i mbBM; Bib *YY �//QMb �b /2b+`B#2/ BM (jy) �M/ (jR)X Ai
+�M /BbTH�v lA mbBM; +?`QKBmK r2#pB2r �b /2b+`B#2/ BM (jk)X AiǶb KmHiB@TH�i7Q`K- �M/
r2 �`2 7�KBHB�` rBi? i?2 i2+?MQHQ;v 7`QK T`2pBQmb T`QD2+ibX

]�Ċɠ8] h?Bb Bb � LQ/2XCa HB#`�`v i?�i bmTTHB2b QM2 mMBp2`b�H BMi2`7�+2 7Q` bT22+? bvMi?2@
bBb QM qBM/Qrb- K�+Pa �M/ GBMmtX PM qBM/Qrb- Bi rQ`Fb #v /27�mHi rBi? JB+`QbQ7i
aT22+? �SAφ- QM K�+Pa rBi? a�v *GA hQQHϵ �M/ QM GBMmt rBi? 62biBp�HX JQ`2 �#Qmi
i?2 iQQH Bb /2b+`B#2/ BM (jj)X

CÓ�¡ ]¡ã´�ÅVÓãî h?Bb HB#`�`v bmTTHB2b *YY BKTH2K2Mi�iBQM Q7 a2`B�H SQ`i +QKKmMB@
+�iBQM 7Q` qBM/Qrb- K�+Pa �M/ GBMmtX �M/ +`2�i2b QM2 mMBp2`b�H BMi2`7�+2 7Q` mb�;2
BM C�p�a+`BTi- �b /2b+`B#2/ BM i?2B` /Q+mK2Mi�iBQM (jR)X

�ÓËË�Ì�¡ãɠ8] h?Bb Bb � *GA lA HB#`�`v 7Q` T�`bBM; +QKK�M/@HBM2 QTiBQMb- �b /2b+`B#2/
BM (j9)- r?B+? r2 /2+B/2/ iQ mb2 bBM+2 i?2 K�BM ;Q�H Q7 i?2 BKTH2K2Mi�iBQM Bb i?2 BMi2`7�+2
7Q` pBbm�HHv BKT�B`2/ 2M/ mb2`bX h?2`27Q`2 � +QKK�M/@HBM2 BMi2`7�+2 Bb bm{+B2Mi iQ bi�`i
i?2 �TTHB+�iBQMX

Ǯɠǫ �¡àÅÓĊË¡Ìî �ã�±´î¡�îóã¡
h?2 }M�H T`Q/m+i +�M #2 mb2/ BM irQ r�vb- �b �M �++2bbQ`v i?�i M22/b iQ #2 +QMM2+i2/
iQ � +QKTmi2` Q` �b � bi�M/�HQM2 mMBi i?�i rBHH BM+Hm/2 � bK�HH 7Q`K 7�+iQ` bBM;H2 #Q�`/
+QKTmi2`- HBF2 _�bT#2``v SB- P`�M;2 SB Q` Qi?2`bX AM #Qi? +�b2b- i?2 +QKTmi2` T�`ib
M22/ iQ #2 2[mBTT2/ rBi? �M �m/BQ BMi2`7�+2 +�T�#H2 Q7 bTQF2M rQ`/ TH�v#�+FX

6B;m`2 8XR b?Qrb ;2M2`�HBb2/ /2THQvK2Mi �`+?Bi2+im`2 bi�`iBM; QM i?2 H27i rBi? �
*QKTmi2` lMBi 7QHHQr2/ #v i?2 >�TiB+ hBH2b J�BM #Q�`/ +QMM2+i2/ iQ i?2 +QKTmi2`
�M/ �i i?2 2M/ >�TiB+ hBH2b a2+QM/�`v "Q�`/ `2T`2b2MiBM; �#BHBiv iQ +?�BM KmHiBTH2
#Q�`/b BM � `QrX h?2 7QHHQrBM; HBbi /2b+`B#2b BM/BpB/m�H +QKTQM2Mib Q7 i?2 /B�;`�KX

#´¬óã¡ ǮɠǪɠ .2THQvK2Mi /B�;`�K

ɠ *QKTmi2` lMBi Bb i?2 K�BM K�+?BM2 `mMMBM; i?2 bQ7ir�`2X Ai +�M #2 � bBM;H2 #Q�`/
+QKTmi2` Q` `2;mH�` S*X Ai M22/b iQ #2 2[mBTT2/ rBi? �M �m/BQ AMi2`7�+2- 2Bi?2` rBi?
bT2�F2` Q` ?2�/T?QM2bX a2`B�H SQ`i BMi2`7�+2 Bb M22/2/ 7Q` i?2 +QKKmMB+�iBQM �M/
TQr2`BM; i?2 >�TiB+ hBH2bX oBbm�H QmiTmi Bb QTiBQM�H bBM+2 i?2 �TTHB+�iBQM /Q2bMǶi

φ ?iiTb,ff/Q+bXKB+`QbQ7iX+QKf2M@mbfT`2pBQmb@p2`bBQMbfrBM/Qrbf/2bFiQTfKbdkjekdUp4pbX38Vϵ ?iiTb,ffbbe9X+QKfQbtfb�vX?iKH

ǭǮ

https://docs.microsoft.com/en-us/previous-versions/windows/desktop/ms723627(v=vs.85)
https://ss64.com/osx/say.html
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?�p2 �Mv lA �i i?2 KQK2MiX AMTmi BMi2`7�+2 `2T`2b2Mi 2Bi?2` #miiQM Q` F2v#Q�`/ Q7
S* i?�i +�M #2 mb2/ iQ bi�`i i?2 �TTHB+�iBQMXɠ >�TiB+ hBH2b J�BM "Q�`/ Bb i?2 #�b2#Q�`/ +QMM2+i2/ iQ i?2 *QKTmi2` lMBiX Ai ?�b
� .Qm#H2 "`�BHH2 1ti2MbBQM KQ/mH2 QM BiXɠ >�TiB+ hBH2b a2+QM/�`v "Q�`/ b?Qrb ?Qr 2ti`� #Q�`/b +�M #2 +QMM2+i2/ iQ i?2 K�BM
#Q�`/ iQ +`2�i2 � `Qr 7Q` r`BiBM; Q` #B;;2` #HQ+F 7Q` K2KQ`v ;�K2X

ǮɠǬ ]Ó«îĄ�ã¡ �ã�±´î¡�îóã¡
h?2 T`QD2+i ?2�pBHv `2H�vb QM K�Mv H�v2`b Q7 �#bi`�+iBQMX 6`QK Q#D2+i `2T`2b2Mi�iBQM Q7
i?2 T?vbB+�H T�`ib Q7 i?2 #�b2#Q�`/ �M/ i?2 2ti2MbBQMb KQ/mH2b iQ bQ7ir�`2 T�`ib HBF2
�M �m/BQ TH�v2`X �;;`2;�iBQM bi`m+im`2 Bb /2b+`B#2/ BM 6B;m`2 8XkX

#´¬óã¡ Ǯɠǫɠ *H�bb /B�;`�K

ǭǯ
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6B;m`2 8Xk b?Qrb i?2 bi`m+im`2 Q7 i?2 bQ7ir�`2X Ai 7Q+mb2b QM i?2 F2v +H�bb2b �M/
H2�p2b Qmi i2+?MB+�H /2i�BHb HBF2 7�+iQ`v +H�bb2b- /�i� HQ�/BM; ?2HT2`b �M/ +H�bb2b 7Q`
i2biBM;X h?2 i?`22 BKTH2K2Mi2/ bQ7ir�`2 �TTHB+�iBQMb- mb2/ BM i?2 mb�#BHBiv 2tT2`BK2Mi
BM *?�Ti2` 9- �`2 BM i?2 KB//H2 Q7 i?2 /B�;`�KX 6Q` i?2K iQ rQ`F i?2v �HH M22/ BMbi�M+2b
Q7 � +H�bb BKTH2K2MiBM; �m/BQSH�v2` �M/ "`�BHH2JQ/mH2X

�m/BQSH�v2` BKTH2K2Mi�iBQMb +�M TH�v #Qi? i2ti BMTmi- #v i`�Mb7Q`KBM; Bi
BMiQ � bT22+?- �M/ �m/BQ }H2b 7`QK � }H2 T�i?X h2ti iQ bT22+? +�M #2 2Bi?2`
TH�BM bi`BM;- i?2M /27�mHi pQB+2 Bb mb2/- Q` H�M;m�;2 �M/ /B�H2+i +�M #2 bT2+B}2/X
Jmi2h2tiPMHv�m/BQSH�v2` Bb �M BKTH2K2Mi�iBQM r?B+? T`BMib �HH �m/BQ BMiQ � +QMbQH2-
r?B+? Bb mb27mH /m`BM; /2p2HQTK2MiX

*?�`�+i2`G2�`MBM; QM bi�`i K2i?Q/ +�HH T`QKTib i?2 mb2`- G2+im`2` Q` _2b2�`+?2`
7`QK *?�Ti2` 9- iQ b2H2+i � G�iBM +?�`�+i2` 7`QK � HQ�/2/ /�i� b2iX h?2M BM r�Bib 7Q`
i?2 lb2` iQ }HH BM i?2 H2ii2` BM "`�BHH2X �7i2` bm++2bb7mH }HH i?2 mb2` Bb T`QKTi iQ +?QQb2
� M2r H2ii2`X h?Bb HQQT `2T2�ib mMiBH i?2 mb2` [mBib i?2 �TTHB+�iBQMX

J2KQ`v�bB;MK2Mi QM bi�`i HQ�/b i?2 b2H2+i2/ /�i� b2iX Ai +`2�i2b J2KQ`v"Q�`/-
r?B+? TH�+2b i?2 /�i� QM iQ i?2 pB`im�H #Q�`/ r?B+? Bb `2T`2b2MiBM; i?2 T?vbB+�H
.Qm#H2"`�BHH2JQ/mH2 �M/ +�HHb #�+F i?2 J2KQ`v�bbB;MK2Mi r?2M �M Bi2K QM i?2
#Q�`/ Bb b2H2+i2/- T`2bb2/ #v i?2 TH�v2`X J2KQ`v�bbB;K2Mi F22Tb bi�i2 Q7 i?2 ;�K2
�M/ +?2+F 7Q` K�i+?2b r?2M irQ Bi2Kb �`2 b2H2+i2/X �i i?2 2M/ Bi �MMQmM+2b � rBM �M/
biQTbX

h�HFBM;aB;Mavbi2K QM bi�`i r�Bi 7Q` mb2` BMTmi �M/ #�b2/ QM Bi TH�vb �M BM7Q`@
K�iBQM �#Qmi Bi 7mM+iBQM�HBiB2bX PM BiǶb +`2�iBQMb Bi 2tT2+i iQ `2+2Bp2 �M BMbi�M+2 Q7
h�HFBM;aB;Mavbi2K_2KQi2- r?B+? Bb `2bTQMbB#H2 7Q` K�TTBM; i?2 "`�BHJQ/mH2 #mi@
iQMb iQ haa MmK#2`BM;X
&

]bvK#QH], y-
]#`�BHH2], R

'

<´çî´Ì¬ ǮɠǪɠ 1t�KTH2 Q7 "`�BHH2JQ/mH2 ǳF2v/QrMǴ 2p2Mi /�i�X

"`�BHH2JQ/mH2 BMi2`7�+2 `2T`2b2Mib �Mv "`�BHH2 KQ/mH2 i?�i +�M #2 +QMM2+i2/ iQ i?2
#�b2#Q�`/X Ai Bb BKTH2K2Mi2/ #v E2v#Q�`/"`�BHH2JQ/mH2- r?B+? Bb bBKTH2 +QKTmi2`
F2v#Q�`/ KQ/mH2 bBKmH�iBQM 7Q` /2p2HQTK2Mi Tm`TQb2X .Qm#H2"`�BHH2JQ/mH2 BKTH2@
K2Mib �+im�H T?vbB+�H 2ti2MbBQM KQ/mH2X Ai K�Tb >�TiB+ hBH2b #miiQM iQ QM2 Q` KQ`2
"`�BHH2 bvK#QHb- /2T2M/BM; QM i?2 T?vbB+�H b2imTX 1t�KTH2 Q7 }`bi "`�BHH2 bvK#QH /Qi
MmK#2` QM2 T`2bb b?Qrb GBbiBM; 8XRX
&

]iBH2], y-
]#miiQM], &

]`Qr], R-
]+QHmKM], y

'
'

<´çî´Ì¬ Ǯɠǫɠ 1t�KTH2 Q7 >�TiB+hBH2b*HB2Mi ǳF2v/QrMǴ 2p2Mi /�i�X

>�TiB+hBH2b*HB2Mi BKTH2K2Mib i?2 a2`B�H TQ`i +QKKmMB+�iBQM rBi? i?2 >�TiB+ hBH2b
#�b2#Q�`/X Ai bmTTQ`ib ?Qi `2+QMM2+i- r?B+? Bb mb27mH r?2M i?2 +�#H2 ;2i TmHH2/ Qmi
Q7 i?2 #�b2#Q�`/ Q` i?2 �TTHB+�iBQM bi�`ib #27Q`2 i?2 #Q�`/ Bb THm;;2/ BMX Ai 2KBib

ǭǰ
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`�r ǳF2v/QrMǴ 2p2Mib rBi? i?2 #miiQM HQ+�iBQM BM7Q`K�iBQM- 2t�KTH2 Q7 r?B+? b?Qrb
GBbiBM; 8XkX

Ǯɠǭ ,Ìàóî ��î�
�HH Q7 i?2 �TTHB+�iBQMb �`2 ;2M2`B+ �M/ i?2 BMTmi /�i� +�M #2 T`2T�`2/ mbBM; � bBKTH2
bi`m+im`2 b�p2/ BM +QKKQM ?mK�M 7`B2M/Hv 7Q`K�i CaPLX

*?�`�+i2` H2�`MBM; BMTmi /�i� b2i Bb � CaPL Q#D2+i K�TTBM; 7`QK T?QM2iB+ i`�Mb+`BTiBQM
iQ "`�BHH2 MmK#2` 2tT`2bbBQMX :QQ/ i`�Mb+`BTiBQM Bb BKTQ`i�Mi 7Q` i?2 pQB+2 bvMi?2iB@
b�iBQM iQ T`QMQmM+2 i?2 i2ti +H2�` �M/ �b +HQb2 iQ ?mK�M pQB+2 �b TQbbB#H2X h?2 "`�BHH2
2tT`2bbBQM Kmbi #2 b2[m2M+2 Q7 MmK#2`b 7`QK R iQ e b2T�`�i2/ rBi? /Qib B7 KmHiBTH2
"`�BHH2 bvK#QHb �`2 M22/2/X 1t�KTH2 Q7 Qm` *x2+? �HT?�#2i /�i� b2i b?Qrb GBbiBM; 8XjX

&
]pvFǴBÈMŌF], ]kj8]-
]K�Hö TŌbK2MQX @ T`27Bt], ]8]-
]K�Hö TŌbK2MQX �], ]R]-
]K�Hö TŌbK2MQX #X b TǴ2?H{bFQm], ]RXR8]-
]TŌbK2MQX :], ]eXRk98]

'

<´çî´Ì¬ ǮɠǬɠ 1t�KTH2 Q7 *?�`�+i2` H2�`MBM; /�i� b2iX

J2KQ`v ;�K2 /�i� b2i ?�p2 KmHiBTH2 QTiBQMb ?Qr iQ +QMbi`m+i � ;�K2 /�i� b2iX aBKTH2
i2ti QMHv ;�K2b +�M #2 b�p2/ �b �``�v Q7 �``�vb Q7 irQ bi`BM;b- `2T`2b2MiBM; irQ K�i+?BM;
Bi2Kb- �b b?Qrb GBbiBM; 8X9X �KQmMi Q7 K�i+?2b Bb MQi HBKBi2/- B7 i?2 ;�K2 #Q�`/ Bb
bK�HH2` QMHv i?2 }`bi M Q7 K�i+?2b Bb mb2/ 7Q` i?2 ;�K2X

(
( ]kNXNXRNj3]- ]JMB+?QpbF{ x`�/�] )-
( ]`QF RNe3]- ]S`�ɾbFö D�`Q] )

)

<´çî´Ì¬ Ǯɠǭɠ 1t�KTH2 Q7 bBKTH2 i2ti #�b2/ J2KQ`v :�K2 /�i� b2iX

AM +�b2 Q7 �m/BQ }H2b Q` bT2+B}2/ H�M;m�;2- i?2 K�i+?2b �`2 `2T`2b2Mi2/ #v �M �``�v
Q7 irQ Q#D2+ib- �b b?Qrb GBbiBM; f`27(Q#D2+in;�K2n/�i�nb2i)X h?2 Bi2K Q#D2+i ?�b
`2[mB`2/ }2H/b p�Hm2 �M/ ivT2X PTiBQM�H }2H/b �`2 F2v �M/ H�M;m�;2X A7 F2v Bb mb2/
Bi Kmbi #2 mMB[m2 7Q` i?2 r?QH2 /�i� b2iX A7 BiǶb KBbbBM; p�Hm2 Q7 p�Hm2 Bb mb2/ BMbi2�/X
h?2`27Q`2 B7 �HH p�Hm2b �`2 mMB[m2 F2v +�M #2 QKBii2/ 7Q` +QMp2MB2M+2 r?2M +`2�iBM; i?2
/�i� b2iX �HHQr2/ p�Hm2b �M/ Qp2`pB2r Q7 i?2 Bi2K Q#D2+i bi`m+im`2 b?Qrb h�#H2 8XR

6BH2/ hvT2 _2[mB`2/ LQi2

F2v bi`BM; LQ PTiBQM�H- mMB[m2
p�Hm2 bi`BM; u2b i2ti- }H2 T�i?
ivT2 bi`BM; u2b bQmM/- pQB+2
H�M;m�;2 bi`BM; LQ 2M@mb- +b@+x

c��Å¡ ǮɠǪɠ J2KQ`v ;�K2 Bi2K Q#D2+i Qp2`pB2rX

ǭǱ
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(
(

&
]F2v], ];QiinbQmM/]-
]p�Hm2], ];QiiXK9�]-
]ivT2], ]bQmM/]

'-
&

]p�Hm2], ]E�`2H :Qii]-
]ivT2], ]pQB+2]-
]H�M;m�;2], ]+b@+x]

'
)

)

<´çî´Ì¬ ǮɠǮɠ 1t�KTH2 Q7 J2KQ`v :�K2 rBi? bT2+B}2/ H�M;m�;2 �M/ �m/BQ }H2X

haa /Q2bMǶi ?�p2 �Mv BMTmi /�i� �i i?2 KQK2Mi- #2+�mb2 i?2 BM7Q`K�iBQM Bb MQi +?�M;@
BM; iQQ Q7i2MX

ǮɠǮ �<, ,Ìî¡ã«��¡
�HH i?2 �TTHB+�iBQM +�M #2 bi�`i2/ 7`QK QM2 +QKK�M/ HBM2 iQQH mbBM; /Bz2`2Mi +QKK�M/b
�M/ QTiBQMb +QK#BM�iBQMbX h?2 +m``2Mi bi�i2 Bb BM i?2 GBbiBM; 8Xe- r?B+? b?Qrb T`BMi2/
Qp2`pB2r mbBM; @@?2HT QTiBQM QM i?2 `QQi +QKK�M/X
0 Xfb`+fBM/2tXDb @@?2HT
lb�;2, ?�TiB+@iBH2b@2ti2MbBQMb (QTiBQMb) (+QKK�M/)

>�TiB+hBH2b 2ti2MbBQMb +HB i2biBM; iQQH

PTiBQMb,
@o- @@p2`bBQM QmiTmi i?2 p2`bBQM MmK#2`
@?- @@?2HT /BbTH�v ?2HT 7Q` +QKK�M/

*QKK�M/b,
ibb (QTiBQMb) _mM h�HFBM;aB;Mavbi2K LmK#2`BM; 1/m+�iBQM
+?�`@2/m+�iBQM (QTiBQMb) _mM *?�`�+i2` 1/m+�iBQM
K2KQ`Bx2@;�K2 (QTiBQMb) _mM J2KQ`Bx2@�bbB;MBM; :�K2
#`�BHH2@MmK#2`BM; (QTiBQMb) _mM "`�BHH2 LmK#2`BM; iQ ;2i mb2` 7�KBXXX
?2HT (+QKK�M/) /BbTH�v ?2HT 7Q` +QKK�M/

<´çî´Ì¬ Ǯɠǯɠ 1t�KTH2 Q7 ?2HT Qp2`pB2r QM i?2 `QQi +QKK�M/X
h?2 �TTHB+�iBQMb +�M #2 bi�`i2/ BM /2#m; KQ/2 mbBM; 2MpB`QMK2Mi p�`B�#H2 .1"l:- �b
b?Qr2/ BM GBbiBM; 8XdX "2bB/2b /2#m;;BM; i?Bb KQ/2 +�M #2 �HbQ mb2/ �b p2`#Qb2 p2`bBQM
Q7 i?2 �TTHB+�iBQMbX h?Bb Bb mb27mH 7Q` +?2+FBM; r?�i #miiQMb �`2 i?2 mb2`b T`2bbBM; 7Q`
2t�KTH2X
0 .1"l:4]>�TiB+hBH2b1ti2MbBQMb, ] Xfb`+fBM/2tXDb ibb

<´çî´Ì¬ Ǯɠǰɠ 1t�KTH2 Q7 `mMMBM; i?2 haa BM /2#m; KQ/2X

ǭǲ
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AM i?Bb i?2bBb- r2 ?�p2 T`2b2Mi2/ �M �M�HvbBb Q7 +m``2MiHv mb2/ �B/b 7Q` BM/BpB/m�Hb rBi?
pBbBQM BKT�B`K2Mib �M/ /2bF ;�K2b `2[mB`BM; pBbBQM iQ TH�v- r?B+? r2 +QMbB/2`2/ i`�Mb@
7Q`KBM; BMiQ BMi2`�+iBp2 #HBM/ ;�K2b p�`B�MibX 6m`i?2` 7`QK i?2 �M�HvbBb- r2 b2H2+i2/
;�K2b �M/ �B/b i?�i r2`2 i?2 #�b2 7Q` Qm` >�TiB+ hBH2b 2ti2MbBQMbX �b i?2 hBH2b r2`2
BMi2`�+iBp2 ?�TiB+ K�Tb- i?2v Qz2`2/ � p�Hm�#H2 i2+?MB+�H #�b2 7Q` Qm` 2/mi�BMK2Mi
bQHmiBQMbX L2ti- r2 ?�p2 BMi`Q/m+2/ i?2 .Qm#H2 "`�BHH2 JQ/mH2 2ti2MbBQM- �++QKT�@
MB2/ #v i?`22 bQ7ir�`2 bQHmiBQMbX "`�BHH2 *?�`�+i2` 2/m+�iBQM bQ7ir�`2- J2KQ`v ;�K2
�M/ h�HFBM; bB;Mb bvbi2K bBKmH�iQ`X q2 BKTH2K2Mi2/ i?2 �TTHB+�iBQMb- +QM/m+i2/ �
mb�#BHBiv 2tT2`BK2Mi rBi? i?2 i�`;2i ;`QmT �M/ T`Q+2bb2/ i?2 Qmi+QK2bX �HH i?`22 �T@
THB+�iBQMb r2`2 bm++2bb7mH rBi? KBMQ` +?�M;2b �M/ K�Mv 7mim`2 72�im`2b �M/ �//BiBQMbX
�HH i?2 T�`iB+BT�Mib rQmH/ ?�p2 HBF2/ iQ ?�p2 i?Bb iQQH r?2M i?2v r2`2 H2�`MBM; "`�BHH2-
�M/ i?2v rQmH/ HBF2 iQ ?�p2 Bi ?QK2 MQr iQ TH�v i?2 J2KQ`v :�K2X AM i?2 7QHHQr@
BM; T�`�;`�T?b- r2 rBHH /2b+`B#2 i?2 7mH}HK2Mi Q7 i?2 ;Q�Hb /2}M2/ BM i?2 BMi`Q/m+iBQM
+?�Ti2` Q7 i?Bb /Q+mK2MiX

ǯɠǪ $Ó�Åç «óÅĕÅË¡Ìî
AM i?2 7QHHQrBM; i2ti- r2 /2b+`B#2 i?2 H2p2H Q7 7mH}HK2Mi Q7 T�`iB+mH�` ;Q�Hb b2i BM a2+iBQM
:Q�Hb RXkX :Q�HbǶ MmK#2`BM; Bb i?2 b�K2 �b i?2 BMi`Q/m+iBQM- �M/ i?2 ;Q�HbǶ i2ti Bb
`2T2�i2/ 7Q` +H�`BivX

$Ó�Å ǪɠǪ �M�Hvb2 +m``2Mi `2H�i2/ `2b2�`+?- iQQHb- �M/ �B/b 7Q` BM/BpB/m�Hb rBi? b2p2`2
pBbBQM BKT�B`K2MibX 6Q+mb QM i?2 K2i?Q/ �M/ �TT`Q�+?2b BMpQHpBM; i�+iBH2 BMi2`�+iBQMX
a2H2+i 72�bB#H2 `2bmHib 7Q` /2bB;MBM; � M2r bQHmiBQM �b �M 2ti2MbBQM iQ i?2 >�TiB+ hBH2bX

"`�BHH2 �B/b r2 �M�Hvb2/ H�+F BKK2/B�i2 722/#�+F Q` +?2+FX h?2v �`2 bBKTH2 iQQHb
�BKBM; 7Q` i`�BMBM; "`�BHH2 +?�`�+i2` +QK#BM�iBQMb kXRXj Q` r`BiBM; iQQHb kXRXkX h?2
+QK#BM�iBQM Q7 2H2+i`QMB+ #Q�`/ �M/ K2+?�MBbK Q7 i?2b2 iQQHb r�b QM2 Q7 i?2 b2H2+i2/
/B`2+iBQMbX �hJ rBi? �M �m/BQ BMi2`7�+2 kXRX8 ?�b � bT2+B}+ BMi2`7�+2 7Q` BM/BpB/m�Hb
rBi? pBbBQM BKT�B`K2Mib- r?B+? r2 +QmH/ bBKmH�i2X >Qr2p2`- r2 r2`2 mMbm`2 Q7 i?2
mb27mHM2bb +QKT�`2/ iQ i?2 Qi?2` �M�Hvb2/ iQQHbX haa kXRXe Bb �M BKTQ`i�Mi ?2HT 7Q`
BM/BpB/m�H Q`B2Mi�iBQM BM � +Biv #mi +�M #2 +QKTHB+�i2/ iQ 2tTH�BM rBi?Qmi � HBp2 2t�K@
TH2X .2bF ;�K2b �`2 ?�`/ Q` BKTQbbB#H2 iQ TH�v rBi?Qmi pBbBQM- �M/ i?2 +?�HH2M;2 r�b
iQ `2TH�+2 i?2 b2Mb2 rBi? �MQi?2` iQ K�F2 � ;�K2 TH�v�#H2 �M/- KQ`2 BKTQ`i�MiHv- 2M@
DQv�#H2X h?2 "`�BHH2 T?QM2 F2v#Q�`/b �HH KBbb2/ �Mv 2/m+�iBQM bi2T �M/ 7Q+mb2/ QM 7�bi
�M/ +QK7Q`i�#H2 ivTBM;X >2`2 r2 b�r � ;�T #2ir22M i?2 T?vbB+�H �B/ rBi?Qmi 722/#�+F
�M/ 7mHH bQHmiBQMb 7Q` r`BiBM;X

hQ /2bB;M i?2 bQHmiBQM- r2 HQQF2/ �i �H`2�/v 2tBbiBM; bQHmiBQMbX 6B`bi �i _�/B+�H
�iQKb kXkXR- r?B+? +QmH/ 2M�#H2 i?2 mb2`b iQ 722H /Bz2`2Mi bi�i2b Q7 ;�K2 Bi2Kb #�b2/
QM TBbiQM ?2B;?i- #mi K2+?�MB+�H +QKTH2tBiv �i i?2 b+�H2 Q7 i?2 hBH2b #�b2#Q�`/ Bb �
T`QD2+i QM Bib QrMX q2 /2+B/2/ iQ /2bB;M � bQHmiBQM mbBM; #miiQMb �M/ 7Q+mb KQ`2 QM
i?2 �m/BQ 722/#�+FX

Ǯǩ
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$Ó�Å Ǫɠǫ .2bB;M �M/ BKTH2K2Mi � b2i Q7 bQHmiBQMb i?�i rBHH #2M2}i i?2 mb2` ;`QmT Q7
BM/BpB/m�Hb rBi? b2p2`2 pBbBQM BKT�B`K2Mib mbBM; l*. (k)X "Qi? 2ti2MbBQM T?vbB+�H
�TT2�`�M+2 �M/ bQ7ir�`2 iQ +QMi`QH BiX

6B`bi- r2 +`2�i2/ � b2i Q7 +�`/#Q�`/ KQ+FmTb jXe iQ 2tT2`BK2Mi rBi? /Bz2`2Mi BMi2`@
�+iBQM �TT`Q�+?2bX "miiQMb r2`2 i?2 QMHv 72�bB#H2 QTiBQMb- �b �Mv 7`22Hv KQp�#H2 T�`ib
rQmH/ #2 iQQ /B{+mHi iQ QT2`�i2 7Q` i?2 mb2`bX

�b #miiQMb b?Qr2/ �b i?2 T`BK�`v #mBH/BM; #HQ+F Q7 i?2 2ti2MbBQM KQ/mH2- r2 bi�`i2/
Qm` /2bB;M HQQT rBi? � bBKTH2 QM2@#miiQM /2bB;MX q2 7Q+mb2/ QM i�+iBH2 `2bTQMb2-
#miiQM bm`7�+2 722H- �M/ K�Mm7�+im`BM; bBKTHB+BivX �7i2` � 72r Bi2`�iBQMb- r2 +`2�i2/
�M 2HHBTbQB/@b?�T2/ #miiQM iQT i?�i 722Hb HBF2 � ?�H7@bT?2`2 iQ i?2 iQm+?X h?�i r�b
BKTQ`i�Mi bBM+2 i?2 #miiQMb `2T`2b2Mi 2MH�`;2/ "`�BHH2 /QibX q2 7m`i?2` /2p2HQT2/ i?2
.Qm#H2 "`�BHH2 KQ/mH2 jXN- �M 2ti2MbBQM iQ i?2 hBH2b rBi? irQ "`�BHH2 bBt@/QibX �Hi?Qm;?
r2 biBHH r2`2 mMbm`2 �#Qmi i?2 `Qm;? bm`7�+2 Q7 i?2 #miiQMb- r2 /2+B/2/ iQ bi�`i i?2
mb�#BHBiv 2tT2`BK2Mi rBi? i?Bb p2`bBQMX

AM i2`Kb Q7 mb2/ i2+?MQHQ;B2b 7Q` BKTH2K2Mi�iBQM- i?2v }i i?2 Tm`TQb2X q2 r�Mi iQ
mb2 bQK2 �+im�H pQB+2 `2+Q`/BM; BM i?2 7mim`2 Q` i`v �A@;2M2`�i2/ pQB+2 bvMi?2iBb�iBQM
bBM+2 Bi b?QmH/ #2 KQ`2 M�im`�H i?�M i?2 +m``2Mi ǳwmx�M�Ǵ p2`bBQMX

$Ó�Å ǪɠǬ 1p�Hm�i2 i?2 T`QiQivT2b rBi? `2T`2b2Mi�iBp2b Q7 i?2 i�`;2i mb2` �m/B2M+2X

h?2 mb�#BHBiv 2tT2`BK2Mi 9 ?�/ }p2 2bb2MiB�H T�`ib- BMi`Q/m+iBQM #`B2}M;- "`�BHH2
2/m+�iBQM- J2KQ`v ;�K2- haa bBKmH�iQ` �M/ /2#`B2}M;X q2 ?�/ bBt T�`iB+BT�Mib 9XR
rBi? �M �p2`�;2 �;2 Q7 je v2�`b QH/ �M/ i?2 QH/2bi T�`iB+BT�Mi Q7 93 v2�`b QH/X h?2v
�HH r2`2 7�KBHB�` rBi? #`�BHH2 �M/ +QmH/ r`Bi2 �M/ `2�/X PMHv QM2 T�`iB+BT�Mi /B/ MQi
FMQr #`�BHH2X h?2`27Q`2 }`bi �TTHB+�iBQM 2tT2`BK2Mi rBi? "`�BHH2 2/m+�iBQM im`M2/ BMiQ
"`�BHH2 T`�+iB+2- �M/ r2 r2`2 K�BMHv Q#b2`pBM; ?Qr T2QTH2 �TT`Q�+?2/ i?2 bQ7ir�`2
�M/ +QKT�`BM; Bi rBi? Qm` �bbmKTiBQMbX aQK2 T�`iB+BT�Mib r�Mi2/ iQ T`2bb �HH /Qib Q7
i?2 "`�BHH2 bvK#QH �i QM+2X Pi?2`b 7Q`;Qi iQ KQp2 QM iQ i?2 M2ti bvK#QHX h?2b2 �`2
BKTQ`i�Mi MQi2b 7Q` Qm` BMbi`m+iBQMb i?�i r2 /B/ MQi ;Bp2 iQ i?2 T�`iB+BT�Mi #2+�mb2 r2
r�Mi2/ iQ Q#b2`p2 i?2 T�`iB+BT�MibǶ #2?�pBQm`X

AM i?2 #2;BMMBM;- i?2 J2KQ`v :�K2 b22K2/ iQQ i`B+Fv bBM+2 MQM2 Q7 i?2 }`bi i?`22
T�`iB+BT�Mib /B/ }MBb? i?2 r?QH2 ;�K2X h?2v +?Qb2 � HQmbv bi`�i2;v �M/ r2`2 BKT�iB2Mi
�M/ i?2`27Q`2 7�BH2/ #mi biBHH HBF2/ i?2 ;�K2X h?2 7QHHQrBM; i?`22 T�`iB+BT�Mib �HH }MBb?2/
�i H2�bi QM2 r?QH2 ;�K2- �M/ i?2 H�bi QM2 2p2M }p2 ;�K2b BM � `QrX h?2 7�pQm`Bi2 /�i�
b2i r�b 7�KQmb pQB+2bX "�b2/ QM i?2 }M/BM;- r2 rBHH K�F2 KmHiBTH2 H2p2Hb rBi? /Bz2`2Mi
�KQmMib Q7 Bi2Kb iQ K�i+?X q2 rBHH �// i?2 �#BHBiv iQ biQT i?2 �m/BQ ;mB/2 #v +QMiBMmBM;
i?2 ;�K2 �M/ K�FBM; KBMQ` �/DmbiK2Mib iQ i?2 ;mB/2Ƕb pQB+2X

haa bBKmH�iQ` r�b � bm++2bbX 1p2`vQM2 HBF2 ?Qr bBKTHv Bi 2tTH�BMb r?�i i?2 bvbi2K
/Q2bX aQK2 T�`iB+BT�Mib rQmH/ HBF2 i?Bb ;mB/�M+2 2p2M �i i?2B` �+im�H haa `2KQi2
#2+�mb2 i?2v /Q MQi `2K2K#2` �HH i?2 7mM+iBQM�HBiB2bX h?2 QMHv �/DmbiK2Mi iQ i?Bb
�TTHB+�iBQM Bb i?2 +?�M;2 BM T?`�b2b i?�i r2`2 iQQ i2+?MB+�H Q` /B/ MQi mb2 i?2 i2`Kb Q7
BM/BpB/m�Hb rBi? pBbBQM BKT�B`K2MibX

AM +QM+HmbBQM- r2 /B/ MQi /Bb+Qp2` �Mv 7�i�H ~�rb BM i?2 +m``2Mi T`QiQivT2- QMHv KBMQ`
KBbi�F2b i?�i r2 rBHH `2T�B` rBi? �HH i?2 M2r 72�im`2b i?�i i?2 2tT2`BK2Mi `2p2�H2/X

ǯɠǫ #óîóã¡ �¡ă¡ÅÓàË¡Ìî
q2 r�Mi iQ +QMiBMm2 rBi? mb�#BHBiv 2tT2`BK2Mib #2+�mb2 i?2 +m``2Mi ;`QmT Q7 T�`iB+B@
T�Mib `2T`2b2Mi QMHv � T�`i Q7 i?2 i�`;2i ;`QmTX PMHv �+iBp2 �/mHibX q2 r�Mi iQ 7Q+mb
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KQ`2 QM i?2 2H/2`Hv- r?2`2 i?2 iQQH +�M ?�p2 � KQ`2 bB;MB}+�Mi BKT�+i QM i?2B` [m�HBiv
Q7 HB72X JQ`2Qp2`- Bi +�M �HbQ ?2HT iQ i`�BM i?2B` +Q;MBiBp2 +�T�#BHBiB2bX �HbQ- r2 rQmH/
HBF2 iQ /Q bQK2 i2bib rBi? vQmM;2` BM/BpB/m�Hb rBi? pBbBQM BKT�B`K2Mib iQ Q#b2`p2 B7 i?2
bvbi2K rQ`Fb 7Q` i?2K- �b r2 ?�p2 � /�i� b2i `2�/v rBi? �MBK�H bQmM/b 7Q` FB/bX q2
/B/ MQi ;2i iQ 2tT2`BK2Mi rBi? K2MiBQM2/ ;`QmTb /m2 iQ iBK2 +QMbi`�BMib #Qi? 7`QK
Qm` �M/ i?2 T�`iB+BT�MibǶ bB/2bX

q2 r�Mi iQ T`Q+22/ rBi? i?2 KmHiBTH2 T�`i KQ/mH2 i?�i +�M /2HBp2` bKQQi?2` #miiQMb
mbBM; _2bBM T`BMiBM; i?2 #miiQMb T�`iX h?�i rQmH/ #2 2bT2+B�HHv mb27mH BM +�b2b r?2`2
+H2�MBM; i?2 `Qm;? #miiQMb rBHH #2 /B{+mHiX q2 rBHH M22/ iQ +QKT�`2 B7 i?2 +QKTHB@
+�i2/ K�Mm7�+im`BM; KQ/2H #2M2}ib Qmir2B;? i?2 bBKTH2 QM2@TB2+2 T`BMi Q7 i?2 +m``2Mi
bQHmiBQMX

A7 i?2 `2b2�`+? �M/ TH�+2b- r?2`2 i?2 bQHmiBQM rBHH #2 mb2/- rBHH bmTTQ`i Bi- r2 rBHH
�// � bi�M/�HQM2 mMBi rBi? � KB+`Q+QKTmi2` i?�i rBHH +QMM2+i iQ i?2 2ti2MbBQM #Q�`/X
h?2`27Q`2 MQ +QKTmi2` +QMM2+iBQM rBHH #2 M22/2/X

Ǯǫ
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(R) "Qm`M2 _X- ai2BMK2ix CX- �M/ 6H�tK�M aX 2i �HX h`2M/b BM T`2p�H2M+2 Q7 #HBM/@
M2bb �M/ /Bbi�M+2 �M/ M2�` pBbBQM BKT�B`K2Mi Qp2` jy v2�`b, �M �M�HvbBb 7Q` i?2
:HQ#�H "m`/2M Q7 .Bb2�b2 aim/vX h?2 G�M+2i :HQ#�H >2�Hi?X kykR- N UkV- 2RjyĜ2R9jX
.PA RyXRyRefbkkR9@RyNtUkyVjy9k8@jX

(k) 1`;QMQKB+b Q7 ?mK�M@bvbi2K BMi2`�+iBQM ě S�`i kRy, >mK�M@+2Mi`2/ /2bB;M 7Q`
BMi2`�+iBp2 bvbi2Kb- ALh1_L�hAPL�G AaP ah�L.�_. Nk9R@kRyX kyRyX
?iiTb,ffrrrXBbQXQ`;fbi�M/�`/f8kyd8X?iKHX

(j) .�pB/ "2MvQMX .2bB;MBM; AMi2`�+iBp2 avbi2Kb � +QKT`2?2MbBp2 ;mB/2 iQ >*A- ls
�M/ BMi2`�+iBQM /2bB;M X h?B`/ 2/XX S1�_aPL - kyRR X Aa"L Nd3@R@99dN@kyRR@jX

(9) :Q`/QM 1X G2;;2- *BM/22 JX J�/BbQM- �M/ CX ai2T?2M J�Mb}2H/X J2�bm`BM; "`�BHH2
`2�/BM; bT22/ rBi? i?2 JL_1�. i2biX oBbm�H AKT�B`K2Mi _2b2�`+?X RNNN- R UjV-
RjRĜR98X PMHBM2c �++2bb2/ kykk@yR@RkX

(8) PmiHQQF 1M`B+?K2MiX "`�BHH2 Bb biBHH `2H2p�Mi 2p2M BM i?2 v2�` kykyX kykyX
?iiTb,ffrrrXQmiHQQF2MXQ`;fM2rbf�`iB+H2f#`�BHH2@Bb@biBHH@`2H2p�Mi@
2p2M@BM@i?2@v2�`@kykyX PMHBM2c �++2bb2/ kykk@yR@RkX

(e) 1X>X Er�v- LQ`�MB JQ?/ a�HH2?- �M/ _Qb�/�? �#/X J�DB/X aH�i2 �M/ aivHmb, �M
�Hi2`M�iBp2 hQQH 7Q` "`�BHH2 q`BiBM;X S`Q+2/B� @ aQ+B�H �M/ "2?�pBQ`�H a+B2M+2bX
kyRy- d jkeĜjj8X PMHBM2c �++2bb2/ kykk@yR@RkX

(d) C2z CmHHBQMX "`�BHH2 q`BiBM; rBi? "`�BHH2 E2v#Q�`/bX kykRX
?iiTb,ffrrrXi#�b2X+QKf#`�BHH2@r`BiBM;@rBi?@#`�BHH2@F2v#Q�`/bfX PM@
HBM2c �++2bb2/ kykk@yR@RkX

(3) J�ii S�viQMX q?v �`2 i?2`2 #mKTb QM i?2 6 �M/ C QM � +QKTmi2` F2v#Q�`/\X h?2
AM/2T2M/2MiX kyRe- PMHBM2c �++2bb2/ kykk@yR@RkX

(N) P#H�biMő Q/#QÍF� aPLa p LQpûKX "�MFQK�iv b ?H�bQpɷK pɷbimT2K T`Q M2pB/QKûX
?iiTb,ffrrrXbQMbMDX+xf+xf�iK@b@?H�bQpvK@pvbimT2KX PMHBM2c �++2bb2/ kykk@
yR@RkX

(Ry) C�F DbQm #�MFQK�iv Ì2bFû bTQǼBi2HMv TǼBxTɩbQ#2Mv T`Q M2pB/QKû\
?iiTb,ffrrrX+b�bX+xf+bf+�bi2@/Qi�xvfD�F@DbQm@#�MFQK�iv@+2bF2@bTQ`Bi
2HMv@T`BxTmbQ#2Mv@T`Q@M2pB/QK2X PMHBM2c �++2bb2/ kykk@yR@RkX

(RR) oSL M�pQ/ � TQmʈBiő X
?iiTb,ffrrrXbQMbX+xfoSL@M�pQ/@�@TQmxBiB@S9yyk3jdX?iKHX PMHBM2c �++2bb2/
kykk@y8@y3X

(Rk) SQp2HQpɷ pvbőH�Í oSL yRX
?iiT,ffrrrX�T2t@D2b2MB+2X+xfiv7HQb2iRXT?T\H�M;42MX PMHBM2c �++2bb2/
kykk@y8@y3X

(Rj) 1GoPa- bX`XQX- EQKT2Mx�ÍMő TQKɩ+Fv T`Q x`�FQpÿ � iÿH2bMÿ TQbiBʈ2MûX
?iiTb,ffrrrXQFk#rMX+xf2HpQbfBM/2tX?iKHX PMHBM2c �++2bb2/ kykk@y8@y3X

(R9) 1HHBQii �p2/QMX Pi?2HHQX kyydX PMHBM2c �++2bb2/ kykk@yR@RkX

ǮǬ

http://dx.doi.org/10.1016/s2214-109x(20)30425-3
https://www.iso.org/standard/52075.html
https://www.outlooken.org/news/article/braille-is-still-relevant-even-in-the-year-2020
https://www.outlooken.org/news/article/braille-is-still-relevant-even-in-the-year-2020
https://www.tbase.com/braille-writing-with-braille-keyboards/
https://www.sonsnj.cz/cz/atm-s-hlasovym-vystupem
https://www.csas.cz/cs/caste-dotazy/jak-jsou-bankomaty-ceske-sporitelny-prizpusobeny-pro-nevidome
https://www.csas.cz/cs/caste-dotazy/jak-jsou-bankomaty-ceske-sporitelny-prizpusobeny-pro-nevidome
https://www.sons.cz/VPN-navod-a-pouziti-P4002837.html
http://www.apex-jesenice.cz/tyfloset1.php?lang=en
https://www.ok2bwn.cz/elvos/index.html
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(R8) "`B�M _Qb2X Pi?2HHQ, � JBMmi2 iQ G2�`MXXX � GB72iBK2 iQ J�bi2`X

?iiTb,ffrrrX77Qi?2HHQXQ`;fHBp`2bfQi?2HHQ@#QQF@"`B�M@_Qb2XT/7X
(Re) h?2 J�i?2K�iB+b a?2/X

?iiT,ffrrrXK�i?2K�iB+b?2/X+QKfmTHQ�/bfRfkf8fdfRk8dk3jef#�iiH2b?BTbX
T/7X PMHBM2c �++2bb2/ kykk@yR@RkX

(Rd) _QQT2 _�Bb�KQ- a�BD� S�iQK�FB- J�iB�b >�bm- �M/ oB`TB S�biQX .2bB;M �M/ 2p�H@
m�iBQM Q7 � i�+iBH2 K2KQ`v ;�K2 7Q` pBbm�HHv BKT�B`2/ +?BH/`2MX AMi2`�+iBM; rBi?
*QKTmi2`bX kyyd- RN UkV- RNeĜky8X .PA RyXRyRefDXBMi+QKXkyyeXy3XyRRX

(R3) JAh J2/B� G�#- C�MBM2 GB#2`ivX >B`Qb?B Ab?BB rBMb �bbQ+B�iBQM 7Q` *QKTmiBM;
J�+?BM2`v aA:*>A GB72iBK2 _2b2�`+? �r�`/X
?iiTb,ffM2rbXKBiX2/mfkyRNfKBi@T`Q72bbQ`@?B`Qb?B@Bb?BB@rBMb@�+K@
bB;+?B@HB72iBK2@`2b2�`+?@�r�`/@ykkyX PMHBM2c �++2bb2/ kykk@yR@RkX

(RN) JB`QbH�p J�+BF- hQK�b Ap�MB+- �M/ GmF�b h`2KHX AMi2`�+iBp2 JQ/mH�` h�+iBH2 J�Tb
Q7 _QQKb 7Q` PH/2` �/mHib rBi? oBbBQM AKT�B`K2MibX
?iiTb,ffHBMFXbT`BM;2`X+QKf+?�Ti2`fRyXRyydfNd3@j@yjy@38ekj@enkyX

(ky) >QK2 T�;2 Q7 AǶ�K >�#H2 T`Q/m+iX
?iiTb,ffrrrXB�K?�#H2X+QKf?QK2X PMHBM2c �++2bb2/ kykk@yR@RkX

(kR) C�bQM SQr2HHX "`�BHH2hQQi? @ "Hm2iQQi? "`�BHH2 E2v#Q�`/X
?iiTb,ffrrrXi?BM;Bp2`b2X+QKfi?BM;,Ry9NkjdX PMHBM2c �++2bb2/ kykk@yR@RkX

(kk) CQ?�MM2b ai`2HF�@S2ixX PbF�` S`QiQivTBb+?2 AKTH2K2MiB2`mM; mM/ 1p�HmB2`mM;
2BM2` KQ#BH2M "`�BHH2@h2ti2BM;�#2K2i?Q/2X

(kj) GB#HQmBb @ �M QT2M@bQm`+2 #`�BHH2 i`�MbH�iQ` �M/ #�+F@i`�MbH�iQ`X
?iiT,ffHB#HQmBbXQ`;fX PMHBM2c �++2bb2/ kykk@yR@RkX

(k9) "`B J�FQ7bF2X J�Mm�H .2ti2`BivX AM, 1M+v+HQT2/B� Q7 *HBMB+�H L2m`QTbv+?QHQ;vX
L2r uQ`F- Lu, aT`BM;2` L2r uQ`F- kyRRX R8kkĜR8kjX PMHBM2c �++2bb2/ kykk@yR@RkX

(k8) amx�MM2 >Qmr2M- *?`Bb oBbb+?2`- EQ2M �X SX JX G2KKBMF- �M/ 1bi?2` >�`iK�MX
JQiQ` aFBHH S2`7Q`K�M+2 Q7 *?BH/`2M �M/ �/QH2b+2Mib rBi? oBbm�H AKT�B`K2Mib, �
_2pB2rX 1t+2TiBQM�H *?BH/`2MX kyyN- d8 U9V- 9e9Ĝ9NkX PMHBM2c �++2bb2/ kykk@yR@RkX

(ke) C�Fm# EQ+ BX AKT`Qp2 vQm` j. T`BMib rBi? +?2KB+�H bKQQi?BM;X kykyX
?iiTb,ff#HQ;XT`mb�j/X+QKfBKT`Qp2@vQm`@j/@T`BMib@rBi?@+?2KB+�H@
bKQQi?BM;njeke3X PMHBM2c �++2bb2/ kykk@yR@RRX

(kd) S1h: bKQQi?BM;, 8 r�vb iQ ;2i i?2 T2`72+i }MBb?X kykkX
?iiTb,ff�HHj/TX+QKfkfT2i;@bKQQi?BM;fX

(k3) .Q`Bb J�/2H2BM2 aTQ`BX ai`m+im`�H BM~m2M+2b QM b2H7@+H2�MBM; bm`7�+2bX
?iiT,ff?/HX?�M/H2XM2ifkyX8yyXRR38yfR8kk8yX PMHBM2c �++2bb2/ kykk@yR@RRX

(kN) G�HBi .�M/QM�- �M/ _�F?B .�M/QM�X _2pBbBQM Q7 pBbm�H BKT�B`K2Mi /2}MBiBQMb BM
i?2 AMi2`M�iBQM�H ai�iBbiB+�H *H�bbB}+�iBQM Q7 .Bb2�b2bX "J* J2/B+BM2X kyye- 9 URV-
.PA RyXRR3efRd9R@dyR8@9@dX

(jy) LQ/2XDb pR3XRXy /Q+mK2Mi�iBQM- *YY �//QMbX
?iiTb,ffMQ/2DbXQ`;f/BbifH�i2bi@pR3Xtf/Q+bf�TBf�//QMbX?iKHX PMHBM2c
�++2bb2/ kykk@y8@y3X

(jR) LQ/2 a2`B�HSQ`i- #BM/BM;b@+TTX
?iiTb,ffb2`B�HTQ`iXBQf/Q+bf�TB@#BM/BM;b@+TTX PMHBM2c �++2bb2/ kykk@y8@y3X

(jk) 1H2+i`QM .Q+bX
?iiTb,ffrrrX2H2+i`QMDbXQ`;f/Q+bfH�i2biX PMHBM2c �++2bb2/ kykk@y8@y3X

Ǯǭ

https://www.ffothello.org/livres/othello-book-Brian-Rose.pdf
http://www.mathematicshed.com/uploads/1/2/5/7/12572836/battleships.pdf
http://www.mathematicshed.com/uploads/1/2/5/7/12572836/battleships.pdf
http://dx.doi.org/10.1016/j.intcom.2006.08.011
https://news.mit.edu/2019/mit-professor-hiroshi-ishii-wins-acm-sigchi-lifetime-research-award-0220
https://news.mit.edu/2019/mit-professor-hiroshi-ishii-wins-acm-sigchi-lifetime-research-award-0220
https://link.springer.com/chapter/10.1007/978-3-030-85623-6_20
https://www.iamhable.com/home
https://www.thingiverse.com/thing:1049237
http://liblouis.org/
https://blog.prusa3d.com/improve-your-3d-prints-with-chemical-smoothing_36268
https://blog.prusa3d.com/improve-your-3d-prints-with-chemical-smoothing_36268
https://all3dp.com/2/petg-smoothing/
http://hdl.handle.net/20.500.11850/152250
http://dx.doi.org/10.1186/1741-7015-4-7
https://nodejs.org/dist/latest-v18.x/docs/api/addons.html
https://serialport.io/docs/api-bindings-cpp
https://www.electronjs.org/docs/latest
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(jj) hha Ui2ti iQ bT22+?V 7Q` MQ/2XDbX b2M/ i2ti 7`QK MQ/2XDb iQ vQm` bT2�F2`bX

?iiTb,ff;Bi?m#X+QKfJ�`�Ffb�vXDbX PMHBM2c �++2bb2/ kykk@y8@y3X
(j9) *QKK�M/2`XDb- h?2 +QKTH2i2 bQHmiBQM 7Q` MQ/2XDb +QKK�M/@HBM2 BMi2`7�+2bX

?iiTb,ff;Bi?m#X+QKfiDf+QKK�M/2`XDbfX PMHBM2c �++2bb2/ kykk@y8@y3X

ǮǮ

https://github.com/Marak/say.js
https://github.com/tj/commander.js/
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�HH i?2 KQ/2H }H2b- T?QiQb �M/ Qi?2` K�i2`B�Hb +`2�i2/ /m`BM; i?Bb i?2bBb �`2 BM+Hm/2/
QM i?2 *. �i i?2 #�+F +Qp2` Q7 i?Bb /Q+mK2MiX

h?2 7QHHQrBM; HBbi /2b+`B#2b i?2 `QQi bi`m+im`2 Q7 i?2 *.X

i?2bBbXT/7 h?Bb /Q+mK2Mi BM S.6 p2`bBQMX
i?2bBb@i2tXxBT aQm`+2 }H2b Q7 i?Bb /Q+mK2Mi BM h1sX

�TTHB+�iBQMXxBT G�i2bi p2`bBQM Q7 i?2 �TTHB+�iBQM bQm`+2 +Q/2X
`2TQbBiQ`vXxBT �`+?Bp2 Q7 i?2 `2TQbBiQ`vφX

2tT2`BK2Mi .�i� HQ;b +QHH2+i2/ /m`BM; i?2 mb�#BHBiv 2tT2`BK2MiX
T?QiQb >B;? `2bQHmiBQM TB+im`2b Q7 i?2 T`QiQivT2X
KQ/2H j. KQ/2H bQm`+2 }H2bϵ �M/ ahGbX

φ ?iiTb,ff;BiH�#X72HX+pmiX+xfrQH/`F`vf?�TiB+@iBH2b@2ti2MbBQMbϵ ?iiTb,ffKv?m#X�miQ/2bFjeyX+QKfm2k�dkd78f;fT`QD2+ibfkykyy3kyjk9Nek9yRf/�i�f/sCmPK6F+kbm/
kHr+>Cpw.TK+v8K#ktFwsAeuk3m+l?mhM"[ZkTh2sH*#HFy+D"L2H?M/r44

Ǯǰ

https://gitlab.fel.cvut.cz/woldrkry/haptic-tiles-extensions
https://myhub.autodesk360.com/ue2a727f5/g/projects/20200820324962401/data/dXJuOmFkc2sud2lwcHJvZDpmcy5mb2xkZXI6Y28ucUhuTnBqQ2pTeXlCblk0cjBNelhndw==
https://myhub.autodesk360.com/ue2a727f5/g/projects/20200820324962401/data/dXJuOmFkc2sud2lwcHJvZDpmcy5mb2xkZXI6Y28ucUhuTnBqQ2pTeXlCblk0cjBNelhndw==
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h?Bb �ii�+?K2Mi 2tTH�BMb b?Q`i+mib �M/ i2`Kb mb2/ BM i?Bb /Q+mK2MiX

�"a �+`vHQMBi`BH2 #mi�/B2M2 biv`2M2
�a� �+`vHQMBi`BH2 biv`2M2 �+`vH�i2
*GA *QKK�M/@HBM2 BMi2`7�+2
.AL .2mib+?2b AMbiBimi 7Ƀ` LQ`KmM; U:2`K�M AMbiBimi2 7Q` ai�M/�`/Bx�iBQMV
6_ 6mM+iBQM�H `2[mB`2K2Mib
>*A >mK�M +QKTmi2` BMi2`�+iBQM

A�S" AMi2`M�iBQM�H �;2M+v 7Q` i?2 S`2p2MiBQM Q7 "HBM/M2bb
AS� AbQT`QT�MQH
AaP AMi2`M�iBQM�H P`;�MBx�iBQM 7Q` ai�M/�`/Bx�iBQM

J1E J2i?vH 2i?vH F2iQM2
L6_ LQM@7mM+iBQM�H `2[mB`2K2Mib

S1h: SQHv2i?vH2M2 i2`2T?i?�H�i2 ;Hv+QH
SG� SQHvH�+iB+ �+B/
So" SQHvpBMvH #miv`�H

aPLa aD2/MQ+2M� Q`;�MBx�+2 M2pB/QKɷ+? � bH�#Qx`�Fɷ+? Ì2bFû `2Tm#HBFv
UlMBi2/ P`;�MBx�iBQM Q7 i?2 "HBM/ �M/ oBbm�HHv AKT�B`2/ Q7 i?2 *x2+?
_2Tm#HB+V

ahG ai�M/�`/ h2bb2HH�iBQM G�M;m�;2 }H2 7Q`K�i
haa h�HFBM; bB;Mb bvbi2K

hlq h2+?MBb+?2 lMBp2`bBi i qB2M UoB2MM� lMBp2`bBiv Q7 h2+?MQHQ;vV
l*. lb2` +2Mi2`2/ /2bB;M
oSL ovbBH�ÍF� T`Q M2pB/QKû Uh`�MbKBii2` 7Q` pBbBQM@BKT�B`2/V

ǮǱ
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h?Bb �TT2M/Bt +QMi�BMb i?2 BMi2`pB2r i`�Mb+`BTib Q7 �HH mb�#BHBiv 2tT2`BK2MibǶ T�`iB+@
BT�Mib 7`QK *?�Ti2` 9X �M BKTQ`i�Mi MQi2 Bb i?�i i?2 }`bi i?`22 T�`iB+BT�Mib r2`2
BMi2`pB2r2/ BM i?2 b�K2 b2bbBQMX

�ɠǪ V�ãî´�´à�Ìî Ǫ
]Ó�´�Åɰ�¡ËÓ¬ã�à±´� àãÓĕÅ¡ɠ h?2 T�`iB+BT�Mi Bb � mMBp2`bBiv bim/2Mi BM i?2 H�bi v2�`
Q7 ?2` bim/B2b �M/ +m``2MiHv r`BiBM; � #�+?2HQ`Ƕb i?2bBbX >2` pBbm�H BKT�B`K2Mib �`2
+�i2;Q`Bb2/ �b T`�+iB+�H #HBM/M2bb �M/ Bb i?2 b�K2 ?2` r?QH2 HB72X a?2 H2�`M2/ "`�BHH2 BM
2H2K2Mi�`v b+?QQH- r?2`2 i?2v mb2/ p�`BQmb H2�`MBM; iQQHb- K�FBM; i?2 "`�BHH2 bvbi2K
+HQb2` 7Q` +?BH/`2M iQ mM/2`bi�M/X

,Ìî¡ãă´¡Ą îã�Ìç�ã´àîɠ q2 bi�`i2/ i?2 BMi2`pB2r rBi? � 72r [m2biBQMb �#Qmi ;2M2`�H
BM7Q`K�iBQM �#Qmi i?2 T�`iB+BT�Mi- i?2B` 2v2bB;?i �M/ i?2B` FMQrH2/;2 Q7 "`�BHH2X AM `2@
bTQMb2 iQ i?2 }`bi [m2biBQM �#Qmi i?2 bi�i2 Q7 i?2B` pBbBQM- i?2 T�`iB+BT�Mi +�i2;Q`Bb2/ Bi
�b T`�+iB+�H #HBM/M2bb �M/ bT2+B}2/ i?2 +QM+`2i2 T`Q#H2K �b `2iBMQT�i?v Q7 T`2K�im`BivX
h?�i T�`iB�HHv �Mbr2`b i?2 7QHHQrBM; [m2biBQM �#Qmi ?Qr HQM; �`2 i?2 pBbBQM HBKBi�iBQMb
H�biBM;X hQ +QM}`K- r2 �bF2/- �M/ i?2 bi�i2 ?�b MQi +?�M;2/ bBM+2 #B`i?X

h?2 M2ti b2i Q7 [m2biBQMb Bb Q`B2Mi2/ QM "`�BHH2 �M/ T�`iB+BT�MibǶ 2tT2`B2M+2 rBi?
BiX h?2 T�`iB+BT�Mi H2�`M2/ "`�BHH2 BM i?2 i?B`/ ;`�/2 Q7 2H2K2Mi�`v b+?QQHX AM i?2
b+?QQH- i?2v mb2/ KmHiBTH2 H2�`MBM; iQQHbX � +m#2 rBi? Tmb? BM /Qib- "`�BHH2 ivT2r`Bi2`
SB+?i- rQQ/2/ bH�i2b rBi? +vHBM/2`b iQ BMb2`i �b #`�BHH2 /QibX h?2 H�bi- r2 �bF2/ �
[m2biBQM �#Qmi i?2 b2H7@2p�Hm�iBQM Q7 "`�BHH2Ƕb FMQrH2/;2X h?2 T�`iB+BT�Mi +�M `2�/
� `2;mH�` i2ti �M/ bQK2 #�bB+ K�i?2K�iB+�H bvK#QHb- 2[m�H- #`�+F2ib- �M/ Qi?2`b b?2
2M+QmMi2`2/ /m`BM; 2H2K2Mi�`v �M/ ;`�KK�` b+?QQHX a?2 `2�/ QMHv QM2 #QQF BM "`�BHH2X
a?2 Bb MQi �+iBp2Hv mbBM; "`�BHH2 BM 7�pQm` Q7 �m/BQ QmiTmibX a?2 i?BMFb b?2 b?QmH/ #2
T`�+iBbBM; Bi KQ`2X J�v#2 7Q` i?2 7mim`2- r?2M b?2 r�Mib iQ `2�/ #QQFb iQ FB/bX

)�ã�Ą�ã¡ ĕãçî ´Ëàã¡çç´ÓÌçɠ h?2 M2ti b2i Q7 [m2biBQMb Bb �#Qmi Qm` iQQH- Bib Tm`TQb2
�M/ ?�M/b@QM rBi? i?2 T`2T�`2/ bQ7ir�`2X q?2M r2 r2`2 /2b+`B#BM; i?2 i2bi2/ iQQH
�M/ r?�i Bi +�M /Q- i?2 T�`iB+BT�Mi bi�`i2/ iQ HQQF �i BiX h?2`2 r2`2 MQ +QKK2Mib
�i }`bi- #mi �7i2` � 72r b2+QM/b- b?2 MQiB+2/ Bi Bb MQi �HH BM QM2 TB2+2X h?�i Bb /m2 iQ
i?2 KQ/mH�`Biv Q7 i?2 iQQHX ǳAb i?2`2 � `2�bQM r?v i?2`2 �`2 7Qm` "`�BHH2 +?�`�+i2`b\Ǵ
q2 2tTH�BM2/ KQ`2 �#Qmi i?2 bBx2 Q7 i?2 #HQ+Fb �M/ ?Qr Bi Bb TQbbB#H2 iQ +QMM2+i
KmHiBTH2 Q7 i?2K BM � `QrX ǳh?2 #miiQMb �`2 � #Bi `Qm;?Ǵ r�b i?2 K�BM }`bi BKT`2bbBQM
Q7 i?2 #miiQMbX h?2 T�`iB+BT�Mi �TT`2+B�i2b i?�i #miiQMb �`2 2�bv iQ /BbiBM;mBb? 7`QK
i?2 bm`7�+2X AM +QKT�`BbQM rBi? `2�H "`�BHH2 +?�`�+i2`b- i?2 T�`iB+BT�Mi K2MiBQMb i?2
H�`;2` b+�H2- mbBM; i?2 rQ`/b ǳ� HQi- � HQi H�`;2`Ǵ- #mi +QM}`Kb i?�i Bi biBHH `2b2K#H2b
"`�BHH2 r2HHX aB/2 MQi2- i?2b2 �`2 i?2 ?�`/r�`2 }`bi BKT`2bbBQMb- MQ bQ7ir�`2 �TTHB+�iBQMb
BMpQHp2/X qBi? � #miiQM T`2bb- i?2 T�`iB+BT�Mi `2+Q;MBb2b bm++2bb #�b2/ QM i?2 �m/B#H2
bQmM/X a?2 i`B2/ iQ T`2bb � "`�BHH2 +?�`�+i2` mbBM; KmHiBTH2 bvK#QHb �i QM+2X ZmB+FHv
�7i2`- b?2 +QKK2Mib QM i?2 7�+i Bb T`Q#�#Hv MQi 7Q` 7�bi ivTBM; Q` mbBM; #Qi? ?�M/bX q2

Ǯǲ
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?�p2 +QM}`K2/ i?�i i?2 �bbmK2/ mb2 +�b2 Bb QM2 }M;2`X h?2 T�`iB+BT�Mi rQmH/ BMbi2�/
mb2 i?2 SB+?i bivH2 #miiQMb �i i?2 #QiiQK Q7 � #`�BHH2 /BbTH�v 7Q` 7�bi ivTBM;X

�ã�´ÅÅ¡ ÌóË�¡ã´Ì¬ �ààÅ´��î´ÓÌɠ AM i?2 M2ti T�`i Q7 i?2 BMi2`pB2r- r2 bi�`i2/ rBi?
i?2 bQ7ir�`2 �TTHB+�iBQMb i2biBM;X 6B`bi- r2 ?�p2 bi�`i2/ rBi? TH�BM "`�BHH2 MmK#2`BM;
bvbi2K 2/m+�iBQMX �i }`bi- r2 ?�/ iQ +H�`B7v Bi Bb Tm`2Hv �#Qmi i?2 BM/B+2b- MQ H2ii2`b-
MQ +?�`�+i2`bX PMHv QM2 #miiQM Bb T`2bb2/ �i � iBK2X �7i2` � 72r T`2bb2b- r2 +QMiBMm2/
QM iQ i?2 M2ti �TTHB+�iBQM bBM+2 i?2 T�`iB+BT�Mi FMQrb `2�/BM; #`�BHH2 r2HH- �M/ i?2`2
r�b MQ M22/ iQ H2�`M i?2 BM/B+2bX

�±�ã��î¡ãç ¡�ó��î´ÓÌɠ �i i?2 #2;BMMBM; Q7 i?Bb b2+iBQM- r2 i`B2/ iQ #2 KQ`2 bT2+B}+
�#Qmi i?2 Tm`TQb2 Q7 i?2 �TTHB+�iBQM iQ �pQB/ KBbmM/2`bi�M/BM;bX >Qr2p2`- �i i?2
b�K2 iBK2- r2 `2�HBb2/ r2 +QmH/ MQi #2 iQQ bi`B+i #2+�mb2 i?�i rQmH/ +QKT`QKBb2 i?2
2tT2`BK2MibǶ }M/BM;bX q2 b2H2+i2/ HQr2` +�b2 ǳ?Ǵ 7`QK i?2 *x2+? #`�BHH2 �HT?�#2i 7Q`
i?2 2tT2`BK2MiX "27Q`2 bi�`iBM;- i?2 [m2biBQM 7`QK i?2 T�`iB+BT�Mi r�b- ǳa?QmH/ A T`2bb
i?2 +?�`�+i2` �i QM+2 Q` BM � b2[m2M+2\ǴX �7i2` +QM}`KBM; i?2 mb2 Q7 b2[m2M+2- b?2
[mB+FHv T`2bb2/ 2p2`v #miiQM M22/2/- R- k �M/ 8X JQ`2Qp2`- b?2 +QKK2Mi2/ ǳh?�iǶb
;QQ/ 7Q` H2�`MBM;5 1bT2+B�HHv r?2M vQm 2M+QmMi2` "`�BHH2 H�i2` QMXǴX h?2 T�`iB+BT�Mi
i`B2/ r?�i ?�TT2Mb /m`BM; KmHiBTH2 #miiQMb T`2bbX h?2 }`bi `2;Bbi2`2/ #v i?2 bQ7ir�`2
?�b #22M i�F2MX aBM+2 i?2 T�`iB+BT�Mi FMQrb "`�BHH2- r2 BMbi`m+i2/ i?2K iQ T`2bb i?2
r`QM; /Qi iQ b22 i?2B` `2�+iBQM iQ i?2 bQ7ir�`2 #2?�pBQm`X h?2 `2THv r�b ǳLB+25ǴX h?2
T�`iB+BT�Mi HBF2/ i?Bb �TTHB+�iBQM �M/ +QmH/ BK�;BM2 mbBM; Bi /m`BM; ?2` H2�`MBM; T`Q+2bb
BM i?2 T�biX

B¡ËÓãĊ ¬�Ë¡ɠ h?2 M2ti bQ7ir�`2 �TTHB+�iBQM iQ i`v Bb � K2KQ`v ;�K2 rBi? � irBbi
BMbi2�/ Q7 b2�`+?BM; 7Q` i?2 b�K2 Q#D2+ibX h?2 ;Q�H Bb iQ b2�`+? �M/ K�i+? #�b2/ QM
HQ;B+�H bBKBH�`BiB2b- HBF2 � +�` #`�M/ �M/ � +QmMi`v- HBF2 � T2`bQMǶb pQB+2 �M/ M�K2X h?2
}`bi [m2biBQM r�b- ?Qr /Q2b Bi rQ`F- ǳ.Q vQm r`Bi2 Bi /QrM\ǴX LQ- Bi Bb #�b2/ QM
T`2bbBM; i?2 #miiQMbX h?2`2 �`2 bBt +QK#BM�iBQMb QM i?2 QM2 #HQ+F Q7 i?2 iQQHX h?2
b?�T2 �M/ TH�+2K2Mi Q7 i?2 #miiQM /Q MQi K�ii2` 7Q` i?Bb �TTHB+�iBQMX lM/2` 2�+? /Qi
Bb bQK2i?BM; ?B//2M- �M/ i?2 ;Q�H Bb iQ T`2bb }`bi �M/ T`2bb b2+QM/ �M/ b22 B7 i?2v
K�i+?X

6B`bi- r2 bi�`i2/ rBi? 1M;HBb?@*x2+? #Q/v T�`ibX �7i2` i?2 ;�K2 bi�`i2/- i?2 T�`@
iB+BT�Mi b�B/- ǳLQr A M22/ iQ mM/2`bi�M/ r?B+? /Qi Bb ?B/BM; r?�i �M/ i?2 HQ;B+ #2?BM/
BiXǴ �7i2` i?2 }`bi T`2bb ǳ722iǴ b?2 biQTT2/ �M/ b�B/ ǳPF�v- �M/ MQr r?�i\ǴX J2�MBM;
r?2`2 b?2 b?QmH/ HQQF- r2 i?BMFX h?2 b2+QM/ T`2bb r�b ǳ`mF�Ǵ �M/ b�B/ ǳPF�v- A FMQr-
Bi rBHH #2 M2ti iQ BiXǴX 6m`i?2`KQ`2- b?2 T`2bb2/ �MQi?2` /Qi- i?BMFBM; b?2 r�b biBHH HQQF@
BM; 7Q` � T�B` 7Q` i?2 ǳ722iǴX q?2M b?2 ?2�`/ ǳ�`KǴ b?2 b�B/ ǳ>�bMǶi b�B/ Bi r`QM;XǴX
�i i?Bb KQK2Mi- Qm` rQ``B2b r2`2 +QM}`K2/X h?2`2 Bb � KBbb mM/2`bi�M/BM; Q7 ?Qr i?2
;�K2 rQ`FbX q2 ?�p2 2tTH�BM2/- �M/ r2 +QMiBMm2/X h?2 T�`iB+BT�Mi bQmM/2/ rQ``B2/
�#Qmi r?2`2 iQ HQQF 7Q` i?2 K�i+?BM; T�B`bX q2 2Mbm`2/ ?2` i?2 TH�+2K2Mi r�b `�M/QK
�M/ i?�i b?2 +QmH/ 7`22Hv b2�`+? i?`Qm;? �HH #miiQMbX a?2 r�b biBHH �ii�+?2/ iQ i?2 B/2�
Q7 }M/BM; HQ;B+ BM BiX q?2M � KBbK�i+? Q++m``2/- Bi r�b +H2�` i?�i i?2 BM7Q`K�iBQM r�b
MQi M2+2bb�`v iQ ?2�`X a?2 b�B/ ǳu2�?- v2�?- A FMQr5ǴX �7i2` irQ KBbi�F2b- q2 `2�HBb2/
b?2 HQQF2/ QMHv BM i?2 }`bi "`�BHH2 +?�`�+i2`X �7i2` i?�i r�b K2MiBQM2/- b?2 `2�HBb2/ Bi
r�b Tm`2Hv �#Qmi i`vBM; TH�+2b Qmi �M/ K2KQ`BbBM; r?2`2 i?BM;b r2`2 TH�+2/X .m`BM;
T`QMQmM+BM; ǳ#Q/vǴ- Bi r�b MQi r2HH mM/2`biQQ/ #v i?2 T�`iB+BT�MiX q2 +H�`B}2/X h?2
T�`iB+BT�Mi i?Qm;?i i?�i i?2 KQ`2 vQm TH�v- i?2 2�bB2` Bi ;2ibc i?2`27Q`2- r2 2tTH�BM2/
i?�i i?2`2 Bb � M2r Q`/2` rBi? 2�+? `mMX

q2 H27i i?Bb ;�K2 mM}MBb?2/X q2 b�r i?�i Bi rQmH/ #2 � `2HB27 7Q` i?2 T�`iB+BT�MiX q2
bi�`i2/ � M2r ;�K2 rBi? i?2 7�KQmb *x2+? pQB+2 i?BMFBM; i?Bb +QmH/ #2 KQ`2 BMi2`2biBM;
7Q` i?2 T�`iB+BT�MiX aQQM �7i2` i?2 bi�`i- i?2 T�`iB+BT�Mi �;�BM K2MiBQM2/ i?�i b?2 /B/
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MQi HBF2 i?2 ;m2bbBM; T�`iX AM i?Bb ;�K2- i?2 bm++2bb7mH K�i+? ?�TT2M2/ `B;?i i?2 b2+QM/
iBK2- r?B+? +H2�`Hv #`Qm;?i DQv iQ i?2 T�`iB+BT�MiX �;�BM �b BM i?2 T`2pBQmb ;�K2- i?2
T�`iB+BT�Mi r�Mi2/ iQ T`2bb � #miiQM- #mi i?2 bvbi2K r�bMǶi v2i HBbi2MBM; 7Q` BMTmiX
h?2 +?�M;2 BM i?2 ;�K2 /�i� K�/2 i?2 T�`iB+BT�Mi KQ`2 2M;�;2/ rBi? i?2 ;�K2X a?2
b2�`+?2/ KQ`2- +QKK2MiBM; QM i?2 pQB+2- MQi 2p2M KBM/BM; i?2 �MMQmM+2K2Mib �#Qmi
i?2 KBbK�i+?2bX h?2 T�`iB+BT�Mi mM/2`2biBK�i2/ ?2` BMTmi iQ i?2 ;�K2 HQ;B+- i?BMFBM;
Bi KB;?i MQi #2 i?2 ;�K2 7Q` ?2` T2`bQM�HHv- #mi +QmH/ #2 TH2�b�Mi 7Q` Qi?2`bX

G�i2bi- r2Ƕp2 i`B2/ K�i+?BM; "`�BHH2 iQ i?2 *x2+? �HT?�#2iX �7i2` b?QrBM; �M 2t@
�KTH2- i?2 T�`iB+BT�Mi b?Qr2/ BMi2`2bi BM i?2 ;�K2X a?2 i?Qm;?i b?2 rQmH/ ?�p2 iQ
r`Bi2 i?2 H2ii2` BM "`�BHH2 #mi r�b �HbQ QF�v rBi? b2�`+?BM; 7Q` i?2K HBF2 BM i?2 T`2pBQmb
;�K2bX �b i?2 T`2pBQmb iBK2b- i?2 T�`iB+BT�Mi i`B2/ iQ T`2bb � #miiQM #27Q`2 i?2 bvbi2K
r�b HBbi2MBM;X h?2 T�`iB+BT�Mi r�Mi2/ +QM}`K�iBQMX ǳ.Q A HQQF 7Q` �Mv TQbbB#H2 H2ii2`
7`QK i?2 K2MiBQM2/ #`�BHH2 +?�`�+i2` /Qib Q` i?2 QM2 i?�i Bb bT2+B}2/ #v �HH i?2 /Qib\Ǵ
�HbQ- i?2 b�K2 ?�b #22M QKBiiBM; i?2 b2+QM/ "`�BHH2 +?�`�+i2`- i?2`27Q`2 [mB+FHv ;2i@
iBM; iQ i?2 TQBMi Q7 722HBM; HBF2 i?2`2 Bb MQ K�i+?X q2 ?�p2 �bF2/ r?�i i?2 T�`iB+BT�Mi
i?BMFb �#Qmi i?2 KBbK�i+? �MMQmM+2K2MiX a?2 ?�b 72Hi �#Qmi Bi `�i?2` M2;�iBp2X AM
i?Bb H�bi ;�K2- Bi r�b 7Q` ?2` KQ`2 +QM7mbBM; i?�M ?2HT7mHX a?2 ?�b i?Qm;?i K�v#2 Dmbi
?�H7 Q7 i?2 �KQmMi iQ K�i+? rQmH/ #2 2MQm;?X "27Q`2 KQpBM; QM iQ i?2 H�bi bQ7ir�`2
�TTHB+�iBQM- r2 ?�p2 i�HF2/ �#Qmi i?2 TQbbB#BHBiB2b Q7 #`BM;BM; HQ;B+ iQ i?2 TH�+2K2MiX
J2�MBM; BMbi2�/ Q7 `�M/QK- bQK2 T�ii2`M rQmH/ #2 mb2/- �M/ i?2 ;�K2Ƕb Q#D2+iBp2
rQmH/ #2 iQ }M/ i?2 T�ii2`MX aBM+2 K�i+?BM; Bi �7i2`r�`/b rQmH/ #2 bBKTH2 �M/ 7�biX

c�ÅÃ´Ì¬ ç´¬Ì çĊçî¡Ëɠ 6B`bi- r2 2tTH�BM2/ ?Qr i?2 h�HFBM; bB;M bvbi2K �TTHB+�iBQM
rQ`FbX h?�i �Mv Q7 i?2 irQ "`�BHH2 +?�`�+i2`b +�M #2 mb2/ �M/ i?�i i?2`2 Bb � b2[m2M+2
Q7 ?Qr iQ ;2i /Bz2`2Mi BM7Q`K�iBQM 7`QK i?2 �TTHB+�iBQMX ai�`iBM; 7`QK i?2 MmK#2`
2tTH�M�iBQM iQ � +QKTH2i2 2t�KTH2 7`QK i?2 `2�H rQ`H/X h?2 T�`iB+BT�Mi mM/2`biQQ/
i?2 +QMi`QHb rBi?Qmi � T`Q#H2K �M/ HBF2/ i?2 2tTH�M�iBQM �M/ 2t�KTH2bX a?2 ?�b 7QmM/
Bi p2`v BMimBiBp2 �M/ ;`2�i 7Q` H2�`MBM; haa 7Q` M2r+QK2`bX h?2 T�`iB+BT�Mi K2MiBQM2/
?2` 7`mbi`�iBQM BM � TH�+2 r?2`2 haa Bb MQi BKTH2K2Mi2/ Q` Bb BKTH2K2Mi2/ T�`iB�HHv Q`
r`QM;X

�¡�ã´¡ĕÌ¬ɛ Å�çî î±Óó¬±îçɠ h?2 bT22/ Q7 i?2 pQB+2 +QmH/ #2 � #Bi 7�bi2`- bQ Bi /Q2b
MQi ;2i #Q`BM;- �M/ i?2 �TTHB+�iBQM 722Hb KQ`2 T`QKTiX �HbQ- i?2 KBbK�i+? `2T2�iBM;-
2bT2+B�HHv /m`BM; i?2 "`�BHH2 K�i+?BM; ;�K2- +QmH/ #2 b?Q`i2M2/ iQ QMHv ǳAM+Q``2+iXǴX AM
i?2 ;�K2b- b?2 /BbHBF2b i?2 `�M/QKM2bb T�`iX a?QmH/ +QmH/ BK�;BM2 bQK2 ?2HT- r?2`2
iQ HQQF 7Q` i?2 K�i+?BM; T�B`X h?2 T�`iB+BT�Mi HBF2b i?2 +?�`�+i2` H2�`MBM; �M/ /Q2b
MQi 722H � M22/ iQ T`2bb �HH /Qib �i QM+2X h?2 i�+iBH2 722/#�+F Q7 i?2 #miiQMb 722Hb iQ
?2` }M2 2p2M �7i2` ?�H7 �M ?Qm` Q7 +HB+FBM; i?2 #miiQMbX

�ɠǫ V�ãî´�´à�Ìî ǫ

]Ó�´�Åɰ�¡ËÓ¬ã�à±´� àãÓĕÅ¡ɠ h?2 T�`iB+BT�Mi Bb � #QQF r`Bi2` bT2+B�HBbBM; BM #QQFb 7Q`
+?BH/`2MX a?2 HQbi ?2` bB;?i �i }p2 v2�`b /m2 iQ � b2p2`2 BHHM2bb- �M/ ?2` +m``2Mi bi�i2 Q7
pBbBQM Bb T`�+iB+�H #HBM/M2bbX a?2 H2�`M2/ "`�BHH2 BM 2H2K2Mi�`v b+?QQHX �7i2` ;`�KK�`
b+?QQH- b?2 /2+B/2/ iQ bim/v DQm`M�HBbK �i � mMBp2`bBivX

,Ìî¡ãă´¡Ą îã�Ìç�ã´àîɠ q2 bi�`i2/ i?2 BMi2`pB2r rBi? � 72r [m2biBQMb �#Qmi ;2M2`�H
BM7Q`K�iBQM �#Qmi i?2 T�`iB+BT�Mi- i?2B` 2v2bB;?i �M/ i?2B` FMQrH2/;2 Q7 "`�BHH2X "�b2/
QM i?2 +�i2;Q`Bb�iBQM #v ?2` 2v2 /Q+iQ`- i?2 T�`iB+BT�Mi Bb T`�+iB+�HHv #HBM/X >2` `B;?i
2v2 /Q2b MQi b22 �Mvi?BM;- �M/ i?2 H27i QM2 ?�b 3 W Q7 pBbBQM `2K�BMBM;X h?2 HQbb Q7
bB;?i ?�TT2M2/ iQ i?2 T�`iB+BT�Mi �7i2` �M BHHM2bb �i i?2 �;2 Q7 8 v2�`b QH/X
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hQ � [m2biBQM �#Qmi i?2 mb�;2 Q7 "`�BHH2- i?2 T�`iB+BT�Mi `2THB2/ i?�i b?2 /Q2bMǶi

mb2 "`�BHH2 �HKQbi �i �HH 7Q` `2�/BM;X "mi b?2 mb2b Bi /�v iQ /�v 7Q` r`BiBM; QM ?2`
bK�`iT?QM2X a?2 H2�`M2/ "`�BHH2 �i 2H2K2Mi�`v b+?QQH- r?2`2 i?2v mb2/ b2p2`�H iQQHb
iQ ?2HT rBi? ?2` 2/m+�iBQMX 6Q` 2t�KTH2- rQQ/2M +?B+F2Mb TH�+2/ BM irQ +QHmKMb �M/
i?`22 `Qrb `2T`2b2Mi QM2 #`�BHH2 +?�`�+i2`Ƕb /QibX h?2b2 +?B+F2Mb �`2 7QH/BM; iQ i?2 bB/2
r?2M � /Qi U� +?B+F2MV Bb MQi BM i?2 +?�`�+i2` i?2 iQQH b?QmH/ `2T`2b2Mi �i i?2 KQK2MiX
�MQi?2` iQQ i?2 T�`iB+BT�Mi K2MiBQM2/ r�b � rQQ/2M b?22i rBi? K2i�H `Q/b i?�i i?2v
+QmH/ Tmb? BM iQ `2T`2b2Mi i?2 "`�BHH2 /QibX 1p�Hm�iBQM Q7 ?2` FMQrH2/;2 Q7 "`�BHH2-
i?2 T�`iB+BT�Mi b�B/ `2�/BM; r�b MQi ;QQ/- �#Qmi R8 iQ ky +?�`�+i2`b T2` KBMmi2X "mi
r`BiBM; Bb MQi � T`Q#H2K 7Q` ?2`X aQK2iBK2b b?2 brBi+?2b mT bBKBH�` +?�`�+i2`b BM *x2+?
ǳxǴ �M/ ǳʈǴ Q` ǳÿǴ �M/ ǳûǴX a?2 +QM+Hm/2/ i?�i �#Qmi N8 W Q7 +?�`�+i2`b �`2 MQi
� T`Q#H2KX h?2 T�`iB+BT�Mi Bb MQi 7�KBHB�` rBi? #�bB+ K�i?b bvK#QHb HBF2 ǳYǴ- ǳ@Ǵ- ǳ4Ǵ-
2i+X

)�ã�Ą�ã¡ ĕãçî ´Ëàã¡çç´ÓÌçɠ q2 bi�`i2/ i?2 M2ti b2i Q7 [m2biBQMb rBi? � #`B27
Qp2`pB2r Q7 i?2 T`QiQivT2 �M/ Bib 7mM+iBQMbX h?2 T�`iB+BT�Mi `B;?i �r�v MQiB+2/ i?2
H�`;2 bBx2 +QKT�`2/ iQ bi�M/�`/ "`�BHH2X _B;?i �7i2` i?�i- b?2 +QKK2Mi2/ QM i?2 bT�+@
BM; Q7 i?2 irQ +QHmKMb #2BM; iQQ +HQb2- #mi �HbQ b?2 K2MiBQM2/ i?�i b?2 /B/ MQi FMQr
?Qr Bi rQmH/ #2 mb2/ v2iX

h?2 #miiQMb 72Hi � #Bi iQQ biBz iQ i?2 T�`iB+BT�Mi QM i?2 }`bi i`vX a?2 r�b mbBM;
KmHiBTH2 }M;2`bX q2 ;mB/2/ ?2` iQ mb2 QMHv QM2 �M/ `2T2�i i?2 2tT2`BK2MiX 1p2M �7i2`
i?�i- Bi biBHH 72Hi i?2 b�K2X

�ã�´ÅÅ¡ ÌóË�¡ã´Ì¬ �ààÅ´��î´ÓÌɠ 6B`bi- r2 2tTH�BM2/ r?�i i?2 bQ7ir�`2 �#Qmi BbX h?2
T�`iB+BT�Mi i`B2/ Bi- �M/ 2p2`vi?BM; r2Mi rBi?Qmi � T`Q#H2KX �7i2` MQiBM; i?�i irQ
[mB+F b2[m2M+2 T`2bb2b +QmH/ #2 � T`Q#H2K- i?2 T�`iB+BT�Mi i`B2/ Bi �M/ bm++22/2/X

�±�ã��î¡ãç ¡�ó��î´ÓÌɠ aBM+2 i?2 T�`iB+BT�Mi r�b 7�KBHB�` rBi? "`�BHH2 MmK#2`BM;- r2
[mB+FHv KQp2/ QM iQ i?2 +?�`�+i2`bǶ 2/m+�iBQMX q2 �;�BM 2tTH�BM2/ � #Bi �#Qmi i?2
bQ7ir�`2 �M/ +?Qb2 � H2ii2` 7Q` i?2 T�`iB+BT�Mi iQ i`v �7i2` i?�iX 6B`bi- r2 b2H2+i2/ ǳȹǴX
h?2 T�`iB+BT�Mi }`bi i`B2/ iQ T`2bb �HH i?2 /Qib �i QM+2- �M/ �7i2` i?2 bQ7ir�`2 QMHv
`2THB2/ ǳjǴ- b?2 i`B2/ �;�BMX h?2M r2 BMi2`p2M2/ �M/ 2tTH�BM2/ i?�i Bi M22/2/ iQ #2
/QM2 BM � b2[m2M+2X h?2M b?2 +QKTH2i2/ i?2 H2ii2`- �M/ QMHv QM+2 i?2 bQ7ir�`2 /B/ MQi
`2;Bbi2` T`2bb #2+�mb2 Bi r�b biBHH TH�vBM; i?2 �m/BQX

B¡ËÓãĊ ¬�Ë¡ɠ AM i?2 M2ti T�`i Q7 i?2 BMi2`pB2r- r2 2tTH�BM2/ ?Qr i?2 K2KQ`v ;�K2
rQ`Fb �M/ ?Qr i?BM;b �`2 �bbB;M2/ #�b2/ QM HQ;B+�H bBKBH�`BiB2bX q2 bi�`i2/ rBi? i?2
1M;HBb?@*x2+? /�i� b2iX h?2 T�`iB+BT�Mi r�b b2�`+?BM; QMHv BM i?2 H27i "`�BHH2 bvK#QHX
�7i2` � KQK2Mi- r?2M i?2 T�`iB+BT�Mi r2Mi i?`Qm;? �HH i?2 /Qib BM i?2 QM2 +?�`�+i2`-
r2 ;mB/2/ ?2` iQ b2�`+? �HbQ BM i?2 `B;?i bvK#QHX .m`BM; i?2 b2�`+?- i?2 T�`iB+BT�Mi
HQQF2/ HBF2 b?2 /B/ MQi KBM/ i?2 `2T2iBiBp2 BM7Q`K�iBQM �#Qmi K�i+?2b �M/ KBbK�i+?2bX
a?2 �Hr�vb r�Bi2/ iBHH i?2 2M/ Q7 i?2 pQB+2 MQi2 �M/ i?2M +QMiBMm2/ b2�`+?BM;X �7i2`
� r?BH2- b?2 +QKK2Mi2/ rBi? � bKBH2 ǳAǶK iQi�HHv HQbiXǴX �7i2` � r?BH2- r2 /2+B/2/ iQ
+QMiBMm2 rBi? i?2 BMi2`pB2r �M/ �bF2/ �#Qmi i?2 `2T2iBiBp2 MQi2bX h?2 T�`iB+BT�Mi }M/b
Bi �/2[m�i2 7Q` i?2 ;�K2X

�7i2` i?2 [m2biBQMb- r2 KQp2/ QM iQ i?2 7�KQmb pQB+2b /�i� b2iX h?2 T�`iB+BT�Mi
�bF2/ B7 i?2 ;�K2 r�b i?2 b�K2 �M/ B7 b?2 r�b HQQFBM; 7Q` � pQB+2 �M/ M�K2X q2
+QM}`K2/ �M/ �//2/ � MQi2 i?�i Bi +QmH/ #2 BM #Qi? "`�BHH2 bvK#QHbX h?2 T�`iB+BT�Mi
72Hi #2BM; bHQr2/ /QrM #v i?2 ;�K2 #2+�mb2 `B;?i r?2M b?2 FM2r i?2 +Q``2+i �Mbr2`-
b?2 M22/2/ iQ r�Bi iBHH i?2 2M/ Q7 i?2 �m/BQ i`�+FX "mi i?2 �m/BQ MQi2b �#Qmi i?2 r`QM;
Q` +Q``2+i K�i+?2b r2`2 }M2- b?2 b�B/X

G�biHv- r2 i`B2/ i?2 "`�BHH2 iQ � G�iBM H2ii2` K�i+?BM;X q2 2tTH�BM2/ i?�i �HH i?2
MmK#2`b K2MiBQM2/ Kmbi #2 mb2/ BM i?2 "`�BHH2 +?�`�+i2` r2 �`2 HQQFBM; 7Q`X h?2
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`2T2iBiBQM Q7 i?2 "`�BHH2 +?�`�+i2`b 2tT`2bb2/ �b � b2[m2M+2 Q7 MmK#2`b bi�`i2/ iQ #2
+QM7mbBM; 7Q` i?2 T�`iB+BT�Mi- b?2 b�B/X "2+�mb2 Bi Bb HQM; �M/ Km+? BM7Q`K�iBQMX "Qi?
iQ F22T BM KBM/ �M/ �HbQ iQ HBbi2M iQ i?2 �m/BQ MQi2bX a?2 b�B/- ǳAi +QmH/ #2 bBKTH2` B7
i?2 H27i "`�BHH2 bvK#QH ?�/ G�iBM H2ii2`b �M/ i?2 Qi?2` ?�b i?2 MmK#2`bXǴX AM i?2 2M/-
b?2 b�B/ i?�i b?2 rQmH/ 2MDQv TH�vBM; i?2b2 ;�K2bX

c�ÅÃ´Ì¬ ç´¬Ì çĊçî¡Ëɠ AM i?2 2M/- r2 2tTH�BM2/ i?2 haa bvbi2K �M/ ?Qr +QMi`QHb
rQ`FX �7i2` � 72r +HB+Fb- i?2 T�`iB+BT�Mi b�B/- ǳu��v- A rQmH/ M22/ i?Bb- A biBHH /QMǶi
`2K2K#2` r?�i Bb r?�i QM i?2 haa +QMi`QHH2`XǴX a?2 QMHv mb2b MmK#2`b R �M/ j- �M/
r?2M b?2 M22/b iQ QT2M � /QQ` Q` ;2i Qz i?2 Tm#HB+ i`�MbTQ`i- b?2 T`2bb2b MmK#2` 8X
"mi i?�i Bb i?2 �+iBp�iBQM Q7 i?2 �+QmbiB+ bB;M�HBb�iBQM �i i`�{+ bB;MbX

�¡�ã´¡ĕÌ¬ɛ Å�çî î±Óó¬±îçɠ AM i?2 2M/- r2 �bF2/ �;�BM �#Qmi i?2 722/#�+F �M/ 722H Q7
i?2 #miiQMbX LQr i?2v 72Hi H2bb ?�`/ iQ T`2bb- �M/ �HbQ #2+�mb2 b?2 mb2/ QMHv QM2 }M;2`-
Bi r�b KQ`2 +QK7Q`i�#H2X "mi b?2 biBHH K2MiBQM2/ i?�i T`2bbBM; KmHiBTH2 TQBMib rQmH/
#2 /B{+mHiX aBM+2 i?2 T�`iB+BT�Mi /B/MǶi K2MiBQM �Mvi?BM; �#Qmi i?2 #mBH/ [m�HBiv
�M/ KmHiBTH2 TB2+2b- A �bF2/ �i i?2 2M/ �#Qmi BiX a?2 MQiB+2/ i?2 b2�K #2ir22M i?2
K�BM#Q�`/ �M/ i?2 bB/2b- #mi Bi r�b MQi?BM; /Bbi`�+iBM; Q` mM+QK7Q`i�#H2X

�ɠǬ V�ãî´�´à�Ìî Ǭ
]Ó�´�Åɰ�¡ËÓ¬ã�à±´� àãÓĕÅ¡ɠ h?2 T�`iB+BT�Mi Bb � DQm`M�HBbi �M/ H2+im`2` �M/ bim/B2/
DQm`M�HBbK �i � mMBp2`bBivX a?2 ?�b bi`m;;H2/ rBi? ?2` bB;?i bBM+2 i?2 /�v b?2 r�b
#Q`MX a?2 M2p2` mM/2`iQQF bT2+B�H 2/m+�iBQM 7Q` BM/BpB/m�Hb rBi? pBbBQM BKT�B`K2Mib
�M/ M2p2` H2�`M2/ Q` mb2/ #`�BHH2X >2` +m``2Mi 2v2Ƕb pBbm�H bi`2M;i? Bb ky /BQTi`B2b �M/
Bb bi�#H2 �7i2` bm`;2`v }p2 v2�`b �;QX

,Ìî¡ãă´¡Ą îã�Ìç�ã´àîɠ q2 bi�`i2/ i?2 BMi2`pB2r rBi? � 72r [m2biBQMb �#Qmi ;2M2`�H
BM7Q`K�iBQM �#Qmi i?2 T�`iB+BT�Mi- i?2B` 2v2bB;?i �M/ i?2B` FMQrH2/;2 Q7 "`�BHH2X h?2
T�`iB+BT�Mi ?�b � H27i 2v2 rBi? pBbBQM #mi rBi?Qmi � rQ`FBM; H2MbX h?2`27Q`2 rBi?Qmi
;H�bb2b- b?2 +�M b22 QMHv +QHQm`7mH bKm/;2bX a?2 ?�b QM2 HQM;@/Bbi�M+2 ;H�bb2b rBi?
�#Qmi Ry K2i2`b }t2/ 7Q+mb TQBMiX �i i?�i /Bbi�M+2- b?2 +�M b22 `2H�iBp2 b?�`TX h?2
;H�bb2b �`2 �#Qmi R9 /BQTi`B2b- �M/ ?2` QrM 2v2 Bb �#Qmi Ry /BQTi`B2bX a?2 ?�b �HbQ
`2�/BM; ;H�bb2b rBi? ky /BQTi`B2b 7Q` � /Bbi�M+2 Q7 �#Qmi R8 iQ ky +2MiBK2i`2bX h?2
T�`iB+BT�Mi ?�/ � T2`BQ/ r?2M b?2 r�b +QKTH2i2Hv #HBM/X h?2 +QKTHB+�iBQMb rBi? �
pBbBQM +�K2 �7i2` j8 v2�`b QH/- �M/ MQr b?2 Bb 93 v2�`b QH/X a?2 /B/ MQi ;Q iQ �Mv
T�`iB+mH�` b+?QQH Q` ?�p2 �Mv +Qm`b2b `2;�`/BM; pBbm�H BKT�B`K2MibX h?2 i?BM;b b?2
FMQrb �`2 QMHv 7`QK b2H7@H2�`MBM;X h?2 +m``2Mi pBbBQM bi�i2 Bb i?2 b�K2 �#Qmi 8 v2�`b
�7i2` bm`;2`vX

h?2 T�`iB+BT�Mi /Q2b MQi mb2 "`�BHH2 �M/ ?�b M2p2` H2�`M2/ BiX h?2`27Q`2 A bFBTT2/
i?2 [m2biBQMb �#Qmi BiX

)�ã�Ą�ã¡ ĕãçî ´Ëàã¡çç´ÓÌçɠ q2 bi�`i2/ i?2 M2ti b2i Q7 [m2biBQMb rBi? � #`B27
Qp2`pB2r Q7 i?2 T`QiQivT2 �M/ Bib 7mM+iBQMbX h?2 T�`iB+BT�Mi b22b i?2 #HQ+F �b Dmbi
QM2 ~�i bH�i2X a?2 +�MMQi `2+Q;MBb2 i?2 #miiQMb- K�BMHv #2+�mb2 Q7 i?2 bBKBH�` +QHQm`
iQ i?2 bm``QmM/BM;bX a?2 +�M b22 i?2 bT�+2 #2ir22M #miiQMb �M/ i?2 K�BM #Q�`/ mbBM;
i?2 `2�/BM; ;H�bb2bX a?2 �HbQ 722Hb i?2 �ii�+?2/ bB/2 #HQ+F �M/ i?2 bT�+2b i?2`2 #mi +�M
b22 i?2K QMHv rBi? i?2 `2�/BM; ;H�bb2bX a?2 HBF2b i?�i i?2 #miiQMb �`2 2�bBHv `2+Q;MBb�#H2
�M/ ?�p2 /Bz2`2Mi bi`m+im`2b i?�M i?2 bm`7�+2 �`QmM/X

�ã�´ÅÅ¡ ÌóË�¡ã´Ì¬ �ààÅ´��î´ÓÌɠ 6B`bi- r2 2tTH�BM2/ r?�i i?2 bQ7ir�`2 �#Qmi BbX h?2
T�`iB+BT�Mi i`B2/ iQ T`2bb � 72r /Qib- �M/ i?2M b?2 �bF2/ B7 b?2 +QmH/ mb2 #Qi? Q7 i?2
"`�BHH2 bvK#QHbX a?2 K2MiBQM2/ i?�i Bi rQmH/ #2 ?�M/B2` 7Q` ?2` iQ mb2 QMHv QM2 Q7 ?2`
�`KbX hQ r?B+? r2 2tTH�BM2/ i?�i Bi Bb TQbbB#H2X a?2 MQi2/ i?�i Bi rQmH/ #2 M22/2/ iQ
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� ,Ìî¡ãă´¡Ą îã�Ìç�ã´àîç ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ ɠ
mb2 irQ ?�M/b #2+�mb2 Q7 i?2 irQ bvK#QHbX �i i?Bb TQBMi- i?2 T�`iB+BT�Mi �HbQ K2MiBQM2/
i?�i b?2 +�M ?2�` QMHv rBi? ?2` `B;?i 2�` �M/ b22b QMHv rBi? ?2` H27i 2v2X aQ Bi BbMǶi p2`v
2�bv iQ +QK#BM2 i?2b2 b2Mb2bX h?2 b2Mb2b �`2 MQi rQ`FBM; BMimBiBp2HvX Ai M22/b KQ`2
T`Q+2bbBM; #v i?2 #`�BMX

�±�ã��î¡ãç ¡�ó��î´ÓÌɠ h?2 T�`iB+BT�Mi /Q2b MQi FMQr i?2 "`�BHH2 bvbi2K- bQ }`bi- r2
+?Qb2 i?2 H2ii2` ǳ�Ǵ iQ +H�`B7v ?Qr i?2 bQ7ir�`2 rQ`FbX 6B`bi- r2 ;mB/2/ i?2 T�`iB+BT�Mi
i?�i i?2 "`�BHH2 +?�`�+i2` rQmH/ #2 QM i?2 H27i QM2 QM i?2 #Q�`/X �7i2` i?2 bBKTH2 H2ii2`-
r2 +?Qb2 ǳȹǴ �b � KQ`2 +QKTH2t +?�`�+i2` i?�i i?2 T�`iB+BT�Mi /Q2b MQi FMQrX h?2
T�`iB+BT�Mi T`2bb2/ �HH i?2 /Qib mMiBH �HH i?2 +Q``2+i QM2b r2`2 b2H2+i2/X AKK2/B�i2Hv
�7i2` b2H2+iBM; �HH +Q``2+i QM2b- b?2 b�B/ i?2 MmK#2`b +QMi�BMBM; i?2 H2ii2`- r?B+? b2+QM/b
�7i2` i?2 bvbi2K +QM}`K2/ Bi r�b `B;?iX h?2 T�`iB+BT�Mi 722Hb HBF2 i?2 ǳq`QM;5Ǵ MQi2
�7i2` T`2bbBM; BM+Q``2+i /Qib Bb � #Bi Qz2MbBp2X J�v#2 �M 2``Q` #mxx2` bQmM/ rQmH/ #2
bm{+B2Mi- b?2 b�B/X �HbQ- i?2 r?QH2 rQ`/ 72Hi iQQ HQM; iQ T`QMQmM+2X

B¡ËÓãĊ ¬�Ë¡ɠ h?2 T�`iB+BT�Mi /Q2b MQi FMQr i?2 "`�BHH2 bvbi2K- bQ }`bi- r2 +?Qb2
i?2 H2ii2` ǳ�Ǵ iQ +H�`B7v ?Qr i?2 bQ7ir�`2 rQ`FbX 6B`bi- r2 ;mB/2/ i?2 T�`iB+BT�Mi i?�i
i?2 "`�BHH2 +?�`�+i2` rQmH/ #2 QM i?2 H27i QM2 QM i?2 #Q�`/X �7i2` i?2 bBKTH2 H2ii2`-
r2 +?Qb2 ǳȹǴ �b � KQ`2 +QKTH2t +?�`�+i2` i?�i i?2 T�`iB+BT�Mi /Q2b MQi FMQrX h?2
T�`iB+BT�Mi T`2bb2/ �HH i?2 /Qib mMiBH �HH i?2 +Q``2+i QM2b r2`2 b2H2+i2/X AKK2/B�i2Hv
�7i2` b2H2+iBM; �HH +Q``2+i QM2b- b?2 b�B/ i?2 MmK#2`b +QMi�BMBM; i?2 H2ii2`- r?B+? b2+QM/b
�7i2` i?2 bvbi2K +QM}`K2/ Bi r�b `B;?iX h?2 T�`iB+BT�Mi 722Hb HBF2 i?2 ǳq`QM;5Ǵ MQi2
�7i2` T`2bbBM; BM+Q``2+i /Qib Bb � #Bi Qz2MbBp2X J�v#2 �M 2``Q` #mxx2` bQmM/ rQmH/ #2
bm{+B2Mi- b?2 b�B/X �HbQ- i?2 2MiB`2 rQ`/ 72Hi iQQ HQM; iQ T`QMQmM+2X

L2ti- r2 KQp2/ QM iQ i?2 7�KQmb pQB+2b /�i� b2iX 6Q` i?2 }`bi iBK2- i?2 T�`iB+BT�Mi
`mMb BMiQ i?2 Bbbm2 Q7 r�MiBM; iQ +HB+F r?2M i?2 bQ7ir�`2 Bb biBHH TH�vBM; �m/BQX h?2
T�`iB+BT�Mi 722Hb i?�i �7i2` � r?BH2 i?2 �m/BQ MQi2b +�M #2 iQQ HQM; �M/ rQmH/ #2 MB+2
iQ #2 �#H2 iQ [mBi i?2K 2�`HB2`X

aBM+2 i?2 T�`iB+BT�Mi /Q2bMǶi FMQr "`�BHH2 bvbi2K �M/ i?2 H�bi ;�K2 rBi? �bbB;MBM;
"`�BHH2 Bb 7Q` T2QTH2 FMQrBM; Bi p2`v r2HH- r2 bFBTT2/ i?Bb T�`iX

c�ÅÃ´Ì¬ ç´¬Ì çĊçî¡Ëɠ AM i?2 2M/- r2 i`B2/ i?2 haa /2KQX h?2 T�`iB+BT�Mi Bb 7�@
KBHB�` rBi? i?2 bvbi2K �M/ mb2b Bi BM ?2` /�v iQ /�v HB72X a?2 /Q2b MQi ?�p2 i`Qm#H2
`2K2K#2`BM; i?2 7mM+iBQM mb2/ 7`2[m2MiHv #mi �TT`2+B�i2b i?2 TQbbB#BHBiv Q7 ?2�`BM;
r?�i i?2 #miiQMb b?QmH/ /QX h?2 T�`iB+BT�Mi rQmH/ 2MDQv ?�pBM; i?Bb BM ?2` �+im�H haa
+QMi`QHH2`X "mi 7Q` i?�i- i?2 �m/BQ /2b+`BTiBQM b?QmH/ #2 b?Q`i2` �M/ BM KQ`2 ?mK�M
H�M;m�;2X

�¡�ã´¡ĕÌ¬ɛ Å�çî î±Óó¬±îçɠ h?2 T�`iB+BT�Mi i?BMFb i?2 #miiQMb �`2 PEX a?2 ?�/ MQi
MQiB+2/ �Mv i`Qm#H2 rBi? i?2 T`2bbm`2 Q` `2+Q;MBbBM; r?2M i?2 #miiQM r�b T`2bb2/X a?2
+QKT�`2b Bi iQ � #m##H2 7QBH r`�T #2+�mb2 Q7 i?2 bBx2 �M/ ?Qr T`2bbBM; i?2 #miiQMb 722HbX

�ɠǭ V�ãî´�´à�Ìî ǭ
]Ó�´�Åɰ�¡ËÓ¬ã�à±´� àãÓĕÅ¡ɠ h?2 T�`iB+BT�Mi Bb 2KTHQv2/ �b � bQ+B�H rQ`F2`- ?2HTBM;
�M/ i2�+?BM; Qi?2` BM/BpB/m�Hb rBi? pBbBQM BKT�B`K2MibX >2` QrM +m``2Mi bi�i2 Bb BM i?2
+�i2;Q`v Q7 +QKTH2i2Hv #HBM/X a?2 ?�b H2�`M2/ i?2 "`�BHH2 bvbi2K �b �M �/mHi �M/ MQr
mb2b Bi /�BHv #mi QMHv 7Q` r`BiBM;X

,Ìî¡ãă´¡Ą îã�Ìç�ã´àîɠ q2 bi�`i2/ i?2 BMi2`pB2r rBi? � 72r [m2biBQMb �#Qmi ;2M2`�H
BM7Q`K�iBQM �#Qmi i?2 T�`iB+BT�Mi- i?2B` 2v2bB;?i �M/ i?2B` FMQrH2/;2 Q7 "`�BHH2X h?2
+m``2Mi bi�i2 Q7 i?2 pBbm�H BKT�B`K2Mib Bb BM i?2 +�i2;Q`v Q7 +QKTH2i2 #HBM/M2bb rBi? MQ
pBbBQM BM i?2 `B;?i 2v2 �M/ i?2 `2K�BMBM; #Bib Q7 HB;?i BM i?2 H27i 2v2X h?2 bi�i2 Bb MQi
+?�M;BM; i?2 T�bi 3 �M/ � ?�H7 v2�`bX "27Q`2 i?�i- 7`QK ?2` +?BH/?QQ/- ?2` 2v2bB;?i r�b

ǯǭ
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#2ii2`- BM i?2 +�i2;Q`v Q7 HQr pBbBQMX Ai r�b +?�M;BM; /m`BM; i?2 v2�`b #mi �Hr�vb BM i?2
b�K2 `�M;2X h?2 T�`iB+BT�Mi FMQrb i?2 "`�BHH2 bvbi2KX a?2 bi�`i2/ H2�`MBM; �7i2` ?2`
+QKTH2i2 pBbBQM r�b HQbi BM ?2` }`bi v2�`X h?2 +Qm`b2 b?2 iQQF r�b �#Qmi ?�H7 � v2�`X
h?2 T�`iB+BT�Mi /Q2b MQi mb2 "`�BHH2 � HQi- �/KBibX a?2 rQmH/ `�i2 ?2` `2�/BM; bT22/ QM
i?2 H2p2H Q7 }`bi@v2�` 2H2K2Mi�`v b+?QQH TmTBHbX "mi b?2 mb2b Bi 7Q` r`BiBM; 2p2`v /�v QM
?2` bK�`iT?QM2X PM2 Q7 i?2 `2�/BM; mb2 +�b2b Bb i?2 M�K2b Q7 K2/B+�iBQM Q` 7QQ/X h?2
T�`iB+BT�Mi }M/b Bi MB+2 �M/ ?2HT 7mHH r?2M b?2 2M+QmMi2`b "`�BHH2- #mi b?2 rQmH/ MQi
`2�/ � #QQF BM BiX � i2�+?2` #`Qm;?i � TH�i2 rBi? FMQ#b `2T`2b2MiBM; 2MH�`;2/ #`�BHH2
bvK#QHb /m`BM; i?2 "`�BHH2 +Qm`b2X �MQi?2` iQQH b?2 mb2/ /m`BM; H2�`MBM; r�b � "`�BHH2
+m#2- �HbQ FMQrM �b � " +m#2X h?�i r�b �HHX h?2 T�`iB+BT�Mi `�i2/ ?2` FMQrH2/;2 �b
2bb2MiB�H- rBi? QMHv H2ii2`b �M/ MmK#2`b �M/ MQ K�i? Q` KmbB+ bvK#QHbX

)�ã�Ą�ã¡ ĕãçî ´Ëàã¡çç´ÓÌçɠ q2 bi�`i2/ 7QHHQrBM; T�`i Q7 i?2 BMi2`pB2r rBi? � ;2M2`�H
/2b+`BTiBQM Q7 i?2 T`QD2+i �M/ i?2 T`QiQivT2 i?�i r2 rBHH i2biX h?2 }`bi [m2biBQM Q7 i?2
T�`iB+BT�Mi r�b ǳ*�M A /Bbb2K#H2 Bi\ǴX q2 +QM}`K2/ i?�i i?2 iQQHb �`2 K2�Mi iQ #2
BM QM2 TB2+2 iQ #2 mb2/X h?2 M2ti `2�+iBQM r�b ǳP?- i?2b2 �`2 #miiQMbXǴX L2ti- b?2
MQiB+2/ QM2 Q7 i?2 ;�Tb #2ir22M KQ/mH2b #mi r�b TH2�b2/ i?�i b?2 +QmH/ MQi 722H i?2
`2biX h?2 T�`iB+BT�Mi `2+Q;MBb2/ i?2 #miiQM T`2bb rBi?Qmi �Mv 7m`i?2` +QKK2MibX h?2
T�`iB+BT�Mi HBF2b i?�i i?2 #miiQMb �`2 2�bBHv /BbiBM;mBb?�#H2 7`QK i?2 #Q�`/X >2` QMHv
+QM+2`M r�b iQQ HBiiH2 bT�+BM; #2ir22M #miiQMb Q7 � "`�BHH2 bvK#QH QM i?2 #Q�`/X "mi
i?�i /B/ MQi b?Qr iQ #2 � T`Q#H2K H�i2` QMX a?2 HBF2b i?2 ?2B;?i �M/ T`272`b i?2 H�i2bi
T`QiQivT2 +QKT�`2/ iQ i?2 T`2pBQmb- r?2`2 #miiQMb �`2 QMHv R KK �#Qp2 i?2 bm`7�+2X

�ã�´ÅÅ¡ ÌóË�¡ã´Ì¬ �ààÅ´��î´ÓÌɠ 6B`bi- r2 bi�`i2/ rBi? "`�BHH2 bvK#QHb MmK#2`BM;
iQ 7�KBHB�`Bb2 i?2 T�`iB+BT�Mi rBi? bQ7ir�`2 �M/ �m/BQ `2bTQMb2X �i i?Bb KQK2Mi- i?2
T�`iB+BT�Mi `2�HBb2/ i?�i i?2 #Q�`/ ?�/ irQ "`�BHH2 H2ii2`bX �b +QM}`K2/ BM i?2 T`2pBQmb
+QKK2Mi- HBiiH2 bT�+BM; /Q2b MQi K�F2 b2Mb2X �7i2` i?2 }`bi T`2bb- i?2 T�`iB+BT�Mi �bF2/-
ǳq?�i ?�TT2Mb r?2M KmHiBTH2 TQBMib �`2 T`2bb2/ǴX q2 2tTH�BM2/ i?�i i?2 bQ7ir�`2
rQmH/ `2�+i iQ QM2 Q7 i?2 TQBMib `�M/QKHvX h?2 T�`iB+BT�Mi �HbQ i`B2/ iQ `Qi�i2 i?2
#Q�`/ mTbB/2 /QrMX a?2 HBF2b i?�i i?2 TQBMib bi�v- bQ b?2 FMQrb i?�i i?2 #Q�`/ Bb
mTbB/2 /QrMX a?2 �HbQ K2MiBQMb i?�i i?2 BMbi`m+iBQMb +�M bT2+B7v ?�pBM; i?2 +�#H2 QM
i?2 H27i Q` ?�pBM; i?2 +�#H2 QM i?2 iQTX h?2`27Q`2 Bi Bb MQi BM i?2 r�vX a?2 i?BMFb i?Bb
+QmH/ #2 � T`Q/m+i 2p2M 7Q` b2H7@H2�`M2`b B7 i?2 +QMi`QHHBM; bQ7ir�`2 r2`2 �/Dmbi2/X

�±�ã��î¡ãç ¡�ó��î´ÓÌɠ q2 b2H2+i2/ HQr2`+�b2 ǳ?Ǵ iQ #2 mb2/ BM i?2 2t2`+Bb2X h?2
T�`iB+BT�Mi BKK2/B�i2Hv i`B2/ iQ T`2bb �HH i?2 TQBMib �i QM+2- #mi i?2 bQ7ir�`2 `2+Q;MBb2/
QMHv QM2X h?2 `2�bQM r?v b?2 i`B2/ iQ T`2bb �HH i?2 TQBMib �i QM+2 r�b � ?�#Bi Q7 ivTBM;
QM i?2 bK�`iT?QM2X q2 bm;;2bi2/ MQi iQ rQ``v �M/ +QMiBMm2 BM b2[m2M+2 iQ +QKTH2i2
i?2 H2ii2`X a?2 �bF2/ B7 i?2 Q`/2` K�ii2`2/X q2 +QM}`K2/ Bi /Q2b MQiX h?2 T�`iB+BT�Mi
2M+QmMi2`2/ �M Bbbm2 rBi? MQi ?�pBM; ?2` T`2bb `2+Q;MBb2/ #2+�mb2 i?2 �m/BQ r�b biBHH
`mMMBM;X �MQi?2` H2ii2` r�b HQr2`+�b2 ǳHǴX "27Q`2 H2�pBM; i?2 2/m+�iBQM iQTB+- r2 i`B2/
mTT2`+�b2 ǳ:Ǵ bQ i?2 T�`iB+BT�Mi +QmH/ 2tT2`B2M+2 rQ`FBM; rBi? #Qi? Q7 i?2 "`�BHH2
bvK#QHbX a?2 +QKTH2i2/ i?2 i�bF rBi?Qmi � T`Q#H2KX h?2 T�`iB+BT�Mi i?BMFb Bi +QmH/
#2 ?2HT7mH 7Q` TmTBHb rBi? 2v2bB;?i �i 2H2K2Mi�`v b+?QQHb /m`BM; i?2 "`�BHH2 T`2b2Mi�iBQMX

B¡ËÓãĊ ¬�Ë¡ɠ 6B`bi- r2 2tTH�BM2/ /Bz2`2Mi �p�BH�#H2 ;�K2 /�i� b2ib �M/ ?Qr i?2
K2KQ`v ;�K2 rQ`FbX h?2 #Q�`/ Bb Dmbi � #HBM/ K�TX h?2 "`�BHH2 bvK#QHb /Q MQi ?�p2
K2�MBM; BM i?2 ;�K2X h?2 T�`iB+BT�Mi K2MiBQM2/ "HBM/a?2HHϯ p2`bBQM k- r?2`2 QM2 Q7
i?2 ;�K2b Bb � `2;mH�` K2KQ`v ;�K2X h?Bb T`QD2+i r�b �HbQ /2p2HQT2/ ?2`2 �i *hlΚX
�7i2` i?�i- r2 bi�`i2/ rBi? i?2 1M;HBb? /�i� b2iX h?2 T�`iB+BT�Mi `B;?i �r�v i`B2/ r?�i
?�TT2Mb r?2M b?2 T`2bb2b i?2 b�K2 Bi2K KmHiBTH2 iBK2bX a?2 HBF2b i?�i i?2 bvbi2K i2HHb

ϯ ?iiTb,ffrrrX#HBM/b?2HHX+QKΚ ?iiTb,ff/bT�+2X+pmiX+xf?�M/H2fRy9edfkjd9j
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?2` r?�i r�b Bb i?2 Bi2K �;�BM �M/ i?�i Bi Bb MQi +QmMi2/ �b � KBbK�i+?X a?2 }M/b Bi
7mMMv ?Qr i?2 bvbi2K ;mB/2b ?2` �M/ i2HHb ?2` iQ i`v �;�BMX a?2 �HbQ �TT`2+B�i2b i?�i
i?2 bvbi2K FMQrb �M/ i2HHb B7 i?2 }H2 r�b �H`2�/v K�i+?2/X h?2 T�`iB+BT�Mi ;Qi QM2
iBK2 � #Bi +QM7mb2/ �#Qmi r?�i b?QmH/ #2HQM; iQ;2i?2` #mi bm++2bb7mHHv }MBb?2/ i?2
;�K2X a?2 bi�`i2/ BM i?2 H27i "`�BHH2 bvK#QH- #mi b?2 KQp2/ iQ i?2 `B;?i QM2 #27Q`2
;2iiBM; HQQT2/ BM Bi �M/ +QMiBMm2/ i?2 ;�K2X

h?2 T�`iB+BT�Mi 2tT`2bb2/ rQ``B2b �#Qmi FMQrBM; �HH i?2 pQB+2b- #mi `B;?i �7i2` ?2�`@
BM; i?2 }`bi pQB+2X a?2 `2�HBb2/ i?Bb rQmH/ #2 � HQi Q7 7mMX h?2 �m/BQ 2t�KTH2b r2`2
bQK2iBK2b � #Bi iQQ HQM;- 2bT2+B�HHv r?2M b?2 M22/2/ iQ r�Bi bQ i?�i b?2 +QmH/ b2H2+i
FMQrM Bi2KbX a?2 rQmH/ HBF2 iQ ?�p2 � *x2+? #�M/ +�HH2/ ǳE�#�iǴ BM i?2 /�i� b2iX

q2 i`B2/ i?2 "`�BHH2 iQ G�iBM H2ii2`b /�i� b2i BM i?2 H�bi ;�K2X h?2 T�`iB+BT�Mi }`bi
i?Qm;?i i?�i i?2 ;Q�H r�b iQ b2H2+i G�iBM H2ii2`b �M/ i?2M r`Bi2 i?2K BM "`�BHH2X h?Bb
;�K2 r�b KQ`2 /B{+mHi 7Q` i?2 T�`iB+BT�Mi- #mi b?2 /2+B/2/ iQ }MBb? BiX a?2 rQmH/
HBF2 bQK2 bi�iBbiB+b �i i?2 2M/ Q7 i?2 ;�K2 7Q` b2H7@+QKT2iBiBQM Tm`TQb2bX a?2 +�M �HbQ
BK�;BM2 #2;BMM2`b TH�vBM; i?2 "`�BHH2 /�i� b2i rBi? bQK2 ?2HT- HBF2 � TH�biB+ K�T G�iBM
H2ii2` iQ "`�BHH2X

c�ÅÃ´Ì¬ ç´¬Ì çĊçî¡Ëɠ �i H�bi- r2 2tTH�BM2/ i?2 haa bBKmH�iQ` bQ7ir�`2X h?2 T�`iB+@
BT�Mi +QKT�`2/ ?2` ǳoSLykǴ- *x2+? K�/2 haa p2`bBQM k- iQ i?2 i2bi2/ #Q�`/X h?2
�+im�H haa `2KQi2 Bb � #Bi #B;;2` i?�M Qm` #Q�`/X a?2 p2`v Km+? HBF2b BiX q?2M T`2bbBM;
MmK#2` 9- b?2 rQmH/ �HbQ �// BM7Q`K�iBQM �#Qmi 2tBiBM; Tm#HB+ i`�MbTQ`iX a?2 rQmH/
mb2 � #2ii2` i2`K 7Q` i`�{+ HB;?i i?�M *x2+? ǳM�pÿbiőǴX 1p2M B7 i?2 2t�KTH2b bi�v2/
QMHv mbBM; pQB+2 bvMi?2iBb�iBQM- b?2 rQmH/ HBF2 BiX

�¡�ã´¡ĕÌ¬ɛ Å�çî î±Óó¬±îçɠ �7i2` i?2 2tT2`BK2Mi- i?2 T�`iB+BT�Mi }M/b i?2 K�i2`B�H
�M/ #mBH/ Q7 i?2 #Q�`/ biBHH MB+2 iQ iQm+?X a?2 �TT`2+B�i2b i?2 `QmM/2/ b?�T2 �M/ `Qm;?
bm`7�+2 Q7 i?2 #miiQMbX a?2 �HbQ i?BMFb i?Bb Bb � MB+2 �Hi2`M�iBp2 7Q` i`�BMBM; iQm+? Q7
#2;BMM2`b +QKT�`2/ iQ � #�; Q7 H2MiBHb- r?B+? Bb i?2 bi�M/�`/ MQrX

�ɠǮ V�ãî´�´à�Ìî Ǯ
]Ó�´�Åɰ�¡ËÓ¬ã�à±´� àãÓĕÅ¡ɠ h?2 T�`iB+BT�Mi Bb � KmbB+B�M �M/ KQi?2` Q7 � iQ//H2`
/�m;?i2`X a?2 TH�vb i?2 TB�MQ p2`v r2HHX a?2 +�M mb2 #Qi? bBM;H2 ?�M/ �M/ irQ ?�M/
SB+?iǶb ivT2r`Bi2`bX a?2 Bb � 7�M Q7 i?2 "`�BHH2 bvbi2K �M/ HBF2b iQ mb2 BiX a?2 HQp2b
ǳS`�;m2 bH�i2ǴX

,Ìî¡ãă´¡Ą îã�Ìç�ã´àîɠ q2 bi�`i2/ i?2 BMi2`pB2r rBi? � 72r [m2biBQMb �#Qmi ;2M2`�H
BM7Q`K�iBQM �#Qmi i?2 T�`iB+BT�Mi- i?2B` 2v2bB;?i �M/ i?2B` FMQrH2/;2 Q7 "`�BHH2X h?2
T�`iB+BT�Mi Bb 7`QK i?2 +�i2;Q`v Q7 +QKTH2i2Hv #HBM/ T2QTH2X a?2 mb2b "`�BHH2 /�BHvX a?2
Bb � #B; 7�M Q7 Bi �M/ i?BMFb Bi 2Mbm`2b ?2` BM/2T2M/2M+2 �M/ #2ii2` HB72 [m�HBivX a?2
+�M `2�/ ~m2Mi �M/ 7�biX a?2 FMQrb #Qi? K�i? bvK#QHb �M/ KmbB+ MQi2b BM "`�BHH2X ǳA
i?BMF B7 T2QTH2 �`2 MQi mbBM; "`�BHH2- i?2B` FMQrH2/;2 Q7 *x2+? bHQrHv ;2ib r2�FX S2QTH2
rBHH 7Q`;2i ?Qr iQ mb2 +Q``2+i TmM+im�iBQMXǴ b?2 b�B/X a?2 HBF2 KQ/2`M i2+?MQHQ;v �M/
mb2b- 7Q` 2t�KTH2 ǳS2M6`B2M/Ǵ iQ K�`F bTB+2b BM ?2` FBi+?2MX "mi b?2 biBHH F22Tb i?2 QH/
"`�BHH2 H�#2Hb �M/ }M/b i?2K K�v#2 �HKQbi #2ii2`- 2bT2+B�HHv r?2M i?2 ǳS�M6`B2M/Ǵ Bb
MQr?2`2 iQ #2 7QmM/X

h?2 T�`iB+BT�Mi /Q2b MQi mb2 "`�BHH2 7Q` r`BiBM; QM ?2` T?QM2 #2+�mb2 b?2 +�M +QK@
7Q`i�#Hv `2bi ?2` ?�M/b BM TQbBiBQM 7Q` r`BiBM;X a?2 mb2b SB+?iǶb "`�BHH2 ivT2r`Bi2` 7Q`
r`BiBM; KmbB+ MQi2bX a?2 bim/B2/ KmbB+X a?2 mb2/ irQ ?�M/b SB+?iǶb ivT2r`Bi2` BM
2H2K2Mi�`v b+?QQH- #mi b?2 +�M �HbQ mb2 i?2 `B;?i@?�M/ p2`bBQMX Ai Dmbi i�F2b � KQK2Mi
7Q` ?2` iQ ;2i mb2/ iQ BiX h?2 T�`iB+BT�Mi �HbQ FMQrb ?Qr iQ mb2 "`�BHH2 r`BiBM; bH�i2-
FMQrM �b ǳS`�;m2 bH�i2ǴX a?2 b�B/- ǳA HQp2 S`�;m2 bH�i25ǴX a?2 bQK2iBK2b bi`m;;H2b

ǯǯ
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rBi? mbBM; i?2 bH�i2 BM i?2 `B;?i Q`B2Mi�iBQM r?2M r`BiBM; � /B�`v- bQ i?2 r`Bii2M i2ti
;Q2b 7`QK H27i iQ `B;?iX a?2 �HbQ mb2b "`�BHH2 7Q` K2KQ`BbBM; HQM; i2tibX "2bB/2b "`�BHH2-
i?2 T�`iB+BT�Mib mb2 � +QKTmi2` iQ +QKKmMB+�i2 ǳrBi? i?2 qQ`H/Ǵ �M/ r`Bi2 mbBM; �
+QKTmi2` F2v#Q�`/X A7 b?2 ?�/ � 7`B2M/- r?Q FM2r "`�BHH2 QMHv- b?2 rQmH/ MQi KBM/
mbBM; "`�BHH2 2t+HmbBp2HvX

)�ã�Ą�ã¡ ĕãçî ´Ëàã¡çç´ÓÌçɠ "27Q`2 r2 }MBb?2/ i?2 /2b+`BTiBQM Q7 Qm` iQQH- i?2 T�`@
iB+BT�Mi bi�`i2/ 2ti2`KBM�iBM; i?2 #Q�`/X a?2 b�B/ rBi? � bKBH2- ǳP?- Bi 722Hb HBF2 S?BHBTb
b+`2r ?2�/b5ǴX _B;?i �7i2` i?�i- b?2 `2+Q;MBb2/ irQ 7mHH bBt TQBMib Q7 "`�BHH2 +?�`�+i2`bX
h?2 T�`iB+BT�Mi +QKT�`2/ i?2 TQBMib 2MH�`;2K2Mi iQ � T`BMi2/ pQ+�#mH�`v i?�i b?2 `2@
K2K#2`b 7`QK i?2 }`bi ;`�/2 Q7 2H2K2Mi�`v b+?QQHX h?Bb pQ+�#mH�`v r�b +`2�i2/ mbBM;
So* 7QBHX

�ã�´ÅÅ¡ ÌóË�¡ã´Ì¬ �ààÅ´��î´ÓÌɠ q2 2tTH�BM2/ r?�i i?2 �TTHB+�iBQM Bb �#QmiX h?2
T�`iB+BT�Mi `2+Q;MBb2/ pQB+2 bvMi?2iBx�iBQM ǳwmx�M�Ǵ BKK2/B�i2Hv �7i2` i?2 }`bi #miiQM
T`2bbX a?2 b�B/ ǳwmx�M� Bb 2p2`vr?2`2XǴX a?2 HBF2b ǳ1HBbF�Ǵ 7Q` HQM;2` i2tib- #mi b?2
FMQrb ǳwmx�M�Ǵ bQ7ir�`2 Bb 7�bi �M/ ǳ1HBbF�Ǵ Bb bHQr2`X

�±�ã��î¡ãç ¡�ó��î´ÓÌɠ q2 /B/ MQi ?�p2 iQ 2tTH�BM Km+? 7Q` i?2 b2+QM/ �TTHB+�iBQM-
#2+�mb2 i?2 T�`iB+BT�Mi �bF2/ �#Qmi TQbbB#BHBiB2b iQ r`Bi2 "`�BHH2 H2ii2`b /m`BM; i?2
T`2pBQmb 2t�KTH2X q2 ?�p2 i`B2/ i?2 HQr2` +�b2 H2ii2` ǳ?Ǵ T�`iB+BT�Mi T`QKTiHv T`2bb2/
�HH i?2 M2+2bb�`v TQBMib �M/ +H�TT2/ ?2` ?�M/ �i i?2 2M/- rBi? � +QKK2Mi i?�i b?2
`2�HHv HBF2/ BiX L2ti r2 i`B2/ mTT2` +�b2 ǳ:Ǵ- #27Q`2 r`BiBM; i?2 T�`iB+BT�Mi �bF2/ B7 b?2
b?QmH/ mb2 i?2 mTT2` +�b2 T`2}t- TQBMi bBtX .m`BM; i?Bb 2tT2`BK2Mi- b?2 i`B2/ iQ r`Bi2
i?2 r?QH2 H2ii2` BMiQ i?2 H27i +?�`�+i2` QM i?2 #Q�`/X q2 ;mB/2/ ?2` iQ KQp2 iQ i?2
b2+QM/ QM2 �7i2` r`BiBM; i?2 T`2}tX .m`BM; i?2 2tT2`BK2Mi i?2 T�`iB+BT�Mi T`2bb r�bMǶi
`2;Bbi2`2/ QMHv QM+2X a?2 �;�BM K2MiBQM2/ ?Qr b?2 HBF2b Bi #2+�mb2 Q7 ?2` ?m;2 BMi2`2bi
BM "`�BHH2X a?2 K2MiBQM2/ bQK2iBK2b b?2 +�M #2 � #Bi Dm/;K2Mi�H iQ T2QTH2 r?Q /QMǶi
FMQr "`�BHH2 bvbi2KX hQ ?2`- Bi Bb HBF2 `2�/BM; rBi? 2v2bX �i H�bi- r2 i`B2/ i?2 *x2+?
H2ii2` ǳƚǴ- �M/ i?2 T�`iB+BT�Mi }MBb?2/ i?2 2t2`+Bb2 rBi?Qmi K�FBM; � KBbi�F2X

B¡ËÓãĊ ¬�Ë¡ɠ "27Q`2 bi�`iBM; i?2 ;�K2- r2 2tTH�BM2/ iQ i?2 T�`iB+BT�Mi Qm` B/2�
�M/ ?Qr iQ K�i+? Bi2KbX .m2 iQ iBK2 +QMbi`�BMib- r2 bFBTT2/ i?2 mbm�H 1M;HBb? /�i�
b2i �M/ bi�`i2/ rBi? i?2 *x2+? 7�KQmb pQB+2bX h?2 }`bi [m2biBQM 7`QK i?2 T�`iB+BT�Mi
r�b, B7 i?2 H27i "`�BHH2 bvK#QH Bb ǳM�K2bǴ �M/ i?2 Qi?2` Bb ǳpQB+2bǴX .m`BM; i?2 ;�K2-
r2 QM+2 M22/2/ iQ +H�`B7v i?�i Bi Bb M2+2bb�`v iQ r�Bi iBHH i?2 2M/ Q7 i?2 �m/BQ b2[m2M+2X
h?2 T�`iB+BT�Mi r�b /2/B+�i2/- �M/ 2p2M i?Qm;? b?2 ;Qi HQbi iQr�`/b i?2 2M/- b?2
}MBb?2/ i?2 ;�K2 bm++2bb7mHHvX h?2 T�`iB+BT�Mi �TT`2+B�i2/ i?2 +?Qb2M pQB+2b �M/ pQB+2
2t�KTH2bX

L2ti- r2 bi�`i2/ i?2 K2KQ`v ;�K2 rBi? i?2 "`�BHH2 /�i� b2iX q2 �bF2/ i?2 T�`@
iB+BT�Mi �#Qmi i?2 `2T2iBiBp2 �m/BQ ;mB/�M+2X a?2 i?BMFb Bi bHQrb ?2` /QrMX J�BMHv
#2+�mb2 Bi i?`Qrb ?2` KBM/ Qz i?2 b2�`+? 7Q` � K�i+?X a?2 �HbQ /Q2b MQi r�Mi iQ r�Bi
7Q` i?2 �m/BQǶb 2M/X q2 H27i i?Bb ;�K2 mM}MBb?2/ #2+�mb2 Q7 i?2 iBK2- �M/ r2 r�Mi2/
iQ i`v i?2 haa bBKmH�iQ`X

c�ÅÃ´Ì¬ ç´¬Ì çĊçî¡Ëɠ q2 bi�`i2/ rBi? �M 2tTH�M�iBQM Q7 i?2 b2[m2M+2 +QMi`QHb Q7 i?2
bBKmH�iQ`X h?2M i?2 T�`iB+BT�Mi i`B2/ Bi �M/ ?�/ MQ +QKTH�BMib �#Qmi BiX a?2 FMQrb
haa p2`v r2HH i?2`27Q`2 b?2 i`B2/ � 72r #miiQMb- �M/ 2p2`vi?BM; r�b �b 2tT2+i2/X

�¡�ã´¡ĕÌ¬ɛ Å�çî î±Óó¬±îçɠ q2 bi�`i2/ rBi? �M 2tTH�M�iBQM Q7 i?2 b2[m2M+2 +QMi`QHb Q7
i?2 bBKmH�iQ`X h?2M i?2 T�`iB+BT�Mi i`B2/ Bi �M/ ?�/ MQ +QKTH�BMib �#Qmi BiX a?2 FMQrb
haa p2`v r2HHX h?2`27Q`2- b?2 i`B2/ � 72r #miiQMb- �M/ 2p2`vi?BM; r�b �b 2tT2+i2/X

ǯǰ
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�ɠǯ V�ãî´�´à�Ìî ǯ
]Ó�´�Åɰ�¡ËÓ¬ã�à±´� àãÓĕÅ¡ɠ h?2 T�`iB+BT�Mi Bb � KmbB+B�M �M/ bBM;2` #mi �HbQ �M Ah
2Mi?mbB�biX >Bb JmbB+ b+?QQH@H2�pBM; 2t�K BM+Hm/2/ TH�vBM; �++Q`/BQM- bBM;BM; �M/
KmbB+ i?2Q`vX >Bb FMQrH2/;2 Q7 "`�BHH2 Bb #`Q�/X Ai BM+Hm/2b � `2;mH�` �HT?�#2i #mi �HbQ
KmbB+ MQi2bX >2 mb2b Bi QMHv 7Q` r`BiBM; QM ?Bb bK�`iT?QM2X

,Ìî¡ãă´¡Ą îã�Ìç�ã´àîɠ q2 bi�`i2/ i?2 BMi2`pB2r rBi? �M BM7Q`K�H #`B2}M;- �M/ H�i2`
QM- r2 i`�MbBiBQM2/ BMiQ i?2 2tT2`BK2MiX AM i?2 #2;BMMBM;- r2 i�HF2/ �#Qmi i?2 +m``2Mi
bi�i2 Q7 2v2bB;?i Q7 i?2 T�`iB+BT�MiX >2 Bb +QKTH2i2Hv #HBM/ 7`QK #B`i?X �7i2` i?�i- r2
i�HF2/ �#Qmi ?Bb bim/B2b �M/ FMQrH2/;2 Q7 "`�BHH2X >2 mb2b "`�BHH2 p2`v HBiiH2 7Q` `2�/BM;
MQr�/�vb- K�v#2 BM �M 2H2p�iQ`- #mi ?2 mb2/ Bi � HQi /m`BM; ?Bb bim/B2bX h?2`27Q`2 ?2
FMQrb Bi r2HH �M/ i?BMFb 2p2`v #HBM/ T2`bQM b?QmH/ FMQr "`�BHH2X >2 b�vb ǳ1p2`vQM2
HBbi2Mb iQ i?2 �m/BQ �M/ i?BMFb- r?�i /Q A M22/ "`�BHH2 7Q`\ "mi r?�i ?�TT2Mb /m`BM; �
#H�+FQmi\ǴX >2 �HbQ K2MiBQM2/ ?Qr #HBM/ T2QTH2 rBi?Qmi "`�BHH2 7Q`;2i ;`�KK�`X >Bb
FMQrH2/;2 Q7 "`�BHH2 Bb #�b2/ QM ?Bb KmbB+ b+?QQH 2/m+�iBQMX "mi #2bB/2b "`�BHH2- ?2 �HbQ
H2�`M2/ iQ mb2 ǳ#H�+F@T`BMiǴΘ H2ii2`bX AM ?Bb bim/B2b- i?2v mb2/ `2HB27 2t2`+Bb2 #QQFbX hQ
i?Bb /�v- ?2 Bb biBHH 2t+Bi2/ iQ `2�/- 7Q` 2t�KTH2- � +�`Ƕb HB+2Mb2 TH�i2X GmF�b �//2/ i?�i
i?Bb r�b p2`v mb27mH 7Q` mbBM; ǳPFi�FQMǴ- � bBH2Mi `2�/BM; K�+?BM2- r?2`2BM QM2 ?�M/
+�K2`� `2+Q`/2/ i2tiX PM i?2 Qi?2` ?�M/- � T2`bQM +�M 722H i?2 H2ii2` /BbTH�v2/ mbBM;
iBMv M22/H2bX AM ;2M2`�H- i?Bb /2pB+2 r�b mb2/ 7Q` i?2 j. pBbm�HBb�iBQM Q7 i?2 +�K2`�
pBbBQMX h?2 T�`iB+BT�Mi mb2/ iQ `2�/ #QQFb HBF2 i?Bb- �M/ Bi Bb � TBiv i?�i FB/b MQr KBbb
i?2 G�iBM H2ii2`b +QKTH2i2Hv BM i?2B` 2/m+�iBQMX

)�ã�Ą�ã¡ ĕãçî ´Ëàã¡çç´ÓÌçɠ �7i2` i?2 ;2M2`�H BM7Q`K�iBQM i�HF- r2 KQp2/ QM iQ
i?2 }`bi BKT`2bbBQMbX q2 /B/ MQi 2tTH�BM i?2 mb2 Q7 i?2 iQQH v2iX h?2 T�`iB+BT�Mi
BKK2/B�i2Hv MQiB+2/ i?�i i?2 iQQH Bb K�/2 Qmi Q7 KmHiBTH2 +QMM2+i2/ T�`ibX >2 �bF2/
�#Qmi i?2 #H�MF bT�+2b QM i?2 bB/2bX q2 2tTH�BM2/ i?�i i?2v F22T i?2 bT�+BM; r?2M
KmHiBTH2 KQ/mH2b �`2 +QMM2+i2/X >Bb }`bi i?Qm;?i QM i?2 K�i2`B�H r�b rQQ/X h?2`27Q`2
r2 2tTH�BM2/ Bib j. T`BMi2/ TH�biB+X q2 �HbQ 2tTH�BM2/ r?v i?2`2 Bb � #�b2#Q�`/ QM
r?B+? i?2 "`�BHH2 bvK#QHb �`2 TH�+2/X q2 +?2+F i?�i i?2 T�`iB+BT�Mi +�M 722H r?2M i?2
#miiQMb �`2 T`2bb2/X

�ã�´ÅÅ¡ ÌóË�¡ã´Ì¬ �ààÅ´��î´ÓÌɠ �b � }`bi bQ7ir�`2 2t�KTH2- r2 i`B2/ "`�BHH2 MmK#2`@
BM;X q2 +?QQb2 i?Bb K�BMHv iQ K�F2 i?2 T�`iB+BT�Mi 7�KBHB�` rBi? i?2 �m/BQ `2bTQMb2 Q7
Qm` iQQHX >2 T`2bb2/ � 72r TQBMib BM #Qi? "`�BHH2 bvK#QHb QM i?2 #Q�`/X h?2 7�+i i?�i
i?2 bQ7ir�`2 #2?�p2b i?2 b�K2 QM #Qi? bvK#QHb r�b +H2�` iQ ?BKX

�±�ã��î¡ãç ¡�ó��î´ÓÌɠ ZmB+FHv �7i2` i?�i- r2 2tTH�BM2/ ?Qr i?2 "`�BHH2 2/m+�iBQM
bQ7ir�`2 rQmH/ rQ`FX q2 rBHH b2H2+i i?2 H2ii2` i?2 T�`iB+BT�Mi rBHH ?�p2 iQ T`2bb TQBMib
i?�i i?2 H2ii2` Bb K�/2 Qmi Q7X "27Q`2 r2 bi�`i2/ i?2 bQ7ir�`2- S�`iB+BT�Mi �bF2/ B7 i?2
T`2bb b?QmH/ #2 BM b2[m2M+2 Q` �HH i?2 TQBMib �i QM+2X >2 r�b �bFBM; #2+�mb2 Q7 i?Bb
bK�`iT?QM2 2tT2`B2M+2X q2 bi�`i2/ rBi? i?2 H2ii2` HQr2`+�b2 ǳ`ǴX _B;?i �7i2` i?2 i?B`/
T`2bb- i?2 T�`iB+BT�Mi 2M+QmMi2`2/ i?2 Bbbm2 Q7 B;MQ`BM; BMTmi /m`BM; �m/BQ TH�v#�+FX
Pi?2`rBb2- ?2 /B/ MQi K�F2 � KBbi�F2X h?�i r�b 2tT2+i2/ #�b2/ QM ?Bb 2tT2`B2M+2
rBi? "`�BHH2X >2 i?BMFb i?Bb rQmH/ #2 T2`72+i 7Q` T2QTH2 r?Q �`2 H2�`MBM; "`�BHH2 Q` /Q
MQi FMQr r?�i "`�BHH2 BbX >2 i?BMFb bQK2 T2QTH2 �`2 �7`�B/ i?�i i?2v rQMǶi #2 �#H2 iQ
722H "`�BHH2X "mi i?�i /Q2bMǶi K2�M i?�i i?2v rQMǶi M22/ Bi 7Q` r`BiBM;X L2ti- r2 i`B2/
mTT2`+�b2 ǳ:ǴX q2 2tTH�BM2/ i?�i QM i?2 H27i bvK#QH rQmH/ #2 � T`2}t �M/ QM i?2
`B;?i QM2 i?2 H2ii2`X �7i2` � bm++2bb7mH }MBb?- i?2 T�`iB+BT�Mi r�b +m`BQmb �M/ r�Mi2/ iQ
i`v iQ K�F2 � KBbi�F2 QM Tm`TQb2X >2 r�b ?�TTv �#Qmi i?2 bQ7ir�`2Ƕb `2bTQMb2 i2HHBM;
?BK i?Bb TQBMi r�b r`QM;X �7i2` i?�i- r2 `2im`M2/ iQ i?2 b�K2 H2ii2` �;�BM- bQ ?2Θ h?Bb Bb �M 2tT`2bbBQM mb2/ #v BM/BpB/m�Hb rBi? pBbBQM BKT�B`K2Mib 7Q` G�iBM �HT?�#2iX
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+QmH/ 2tTHQ`2 KQ`2X h?2 T�`iB+BT�Mi r�b � #Bi +QM7mb2/ �#Qmi i?2 `2T2iBiBp2 T`2bb Q7 �
+Q``2+i TQBMiX h?2 bQ7ir�`2 QMHv `2T2�ib i?2 MmK#2`- #mi ?2 rQmH/ HBF2 bQK2 �//BiBQM�H
BM7Q`K�iBQMX h?2 QMHv i?BM; ?2 /Q2b MQi HBF2 Bb i?2 r�Bi 7Q` i?2 �m/BQ iQ 2M/X GmF�b
�bF2/ B7 i?2 T�`iB+BT�Mi mb2/ #Qi? ?�M/X >2 mb2b QMHv `B;?i #2+�mb2 i?�iǶb ?Qr ?2
`2�/b "`�BHH2 �M/ Bb mb2/ iQ BiX h?2M r2 i�HF KQ`2 �#Qmi ?Qr iQ K�F2 i?2 �m/BQ 7�bi2`X
h?2 T�`iB+BT�Mi rQmH/ T`272` i?�i i?2 �m/BQ 2M/b r?2M ?2 T`2bb2b �MQi?2` TQBMiX h?2
T�`iB+BT�Mi �HbQ i?BMFb i?�i i?2 �m/BQ bi�`i2/ � #Bi H�i2 �7i2` i?2 T`2bbX

B¡ËÓãĊ ¬�Ë¡ɠ L2ti- r2 KQp2 iQ i?2 ;�K2X 6B`bi- r2 2tTH�BM2/ i?2 +QM+2Ti Q7
K�i+?BM; Bi2Kb #�b2/ QM HQ;B+�H bBKBH�`BiB2bX �M/ �HbQ i?�i i?2 "`�BHH2 bvK#QHb /QMǶi
?�p2 �Mv K2�MBM; BM i?2 ;�K2X q2 BMi`Q/m+2/ r?�i ;�K2 /�i� b2ib �`2 �p�BH�#H2 iQ
i`vX

q2 bi�`i2/ rBi? 6�KQmb oQB+2bX q2 2Mbm`2/ i?2 T�`iB+BT�Mi i?�i i?2 TH�+2K2Mi r�b
`�M/QK �M/ i?�i MQi 2p2M r2 FM2r r?2`2 � +Q``2+i K�i+? r�bX h?2 T�`iB+BT�Mi r�b
/22THv 7Q+mb2/ QM i?2 ;�K2 �M/ T`Q+22/2/ bvbi2K�iB+�HHvX >2 K2MiBQM2/ i?�i �;�BM
Bi rQmH/ #2 MB+2 B7 ?2 +QmH/ biQT i?2 pQB+2 �M/ bT22/ mT i?2 ;�K2 i?�i r�vX �7i2` �
}`bi K�i+?- ?2 i`B2/ ?Qr i?2 bQ7ir�`2 `2�+ib iQ � T`2bb Q7 �M �H`2�/v K�i+?2/ Bi2KX
h?2`2 r�b QM2 �m/BQ b�KTH2 BM r?B+? i?2 T�`iB+BT�Mi /B/MǶi FMQr i?2 T2`bQMǶb M�K2
�i }`bi- #mi ?2 };m`2/ Bi Qmi H�i2` QM BM i?2 ;�K2X h?2 T�`iB+BT�Mi HBF2/ i?�i BM +�b2
Q7 � KBbb@K�i+? rBi? �M �H`2�/v K�i+?2/ Bi2K- i?2 }`bi +?Qb2M Bi2K bi�vb b2H2+i2/X
h?2 ;�K2 2M/2/ BM [mBi2 � b?Q`i iBK2 #2+�mb2 Q7 i?2 ;QQ/ bi`�i2;vX h?2 T�`iB+BT�Mib
2MDQv2/ Bi � HQiX

L2ti- r2 b2H2+i2/ i?2 *�`b /�i� b2iX h?2 T�`iB+BT�Mi r�b 2t+Bi2/ �#Qmi *�`b BMBiB�HHv-
#mi ?2 i?Qm;?i ?2 rQmH/ bi`m;;H2 r?2M ?2 H2�`M2/ i?�i i?2 ;Q�H Bb iQ K�i+? � +QmMi`v
iQ � #`�M/X h?2 T�`iB+BT�Mi /B/ MQi mM/2`bi�M/ ǳG�M+B�ǴX h?2 pQB+2 bvMi?2bBx2` /B/
KBbT`QMQmM+2 BiX

�7i2` irQ ;�K2b- r2 `2im`M2/ iQ "`�BHH2- MQr rBi? i?2 "`�BHH2 ;�K2 /�i� b2iX q2
2tTH�BM2/ r?�i i?2 ;�K2 r�b �#Qmi �M/ i?�i r2 2tT2+i2/ Bi iQ #2 KQ`2 +QKTHB+�i2/
i?�M i?2 T`2pBQmb QM2X h?2 T�`iB+BT�Mi /B/ MQi HBF2 ?Qr i?2 *x2+? ǳwmx�M�Ǵ pQB+2
/2�Hb rBi? *x2+? bT2+B�H +?�`�+i2`bǶ T`QMmM+B�iBQMX "mi ?2 mM/2`biQQ/ r?�i b?2 b�B/X
AM QM2 K�i+?- i?2 T�`iB+BT�Mi i?Qm;?i i?2`2 r�b � KBbi�F2 BM i?2 ;�K2- #mi bQQM �7i2`-
?2 `2�HBb2/ i?�i ?2 KBbiQQF ǳbǴ rBi? ǳ[ǴX �Hi?Qm;? i?2 T�`iB+BT�Mi BMBiB�HHv i?Qm;?i
i?2 ;�K2 rQmH/ MQi #2 KQ`2 +QKTHB+�i2/ i?�M i?2 Qi?2`b- ?2 �/KBii2/ i?�i Bi r�b
+QKTHB+�i2/ /m`BM; i?2 ;�K2X >2 b�B/ ǳA /B/MǶi FMQr r?�i k- 9- 8- e BbX A i?Qm;?i i?�i
r�b � KBbi�F2 #2+�mb2 BiǶb � MmK#2`X "mi r?2M A BK�;BM2/ i?2 TQBMib- Bi r�b +H2�`XǴX
h?Bb H�bi /�i� b2i Bb ?2�pv QM i?2 mb2`bǶ BK�;BM�iBQM- #mi i?2 T�`iB+BT�Mi i?BMFb ;QQ/
BK�;BM�iBQM Bb BKTQ`i�Mi 7Q` BM/BpB/m�Hb rBi? pBbBQM BKT�B`K2MibX

c�ÅÃ´Ì¬ ç´¬Ì çĊçî¡Ëɠ �b � H�bi bQ7ir�`2 �TTHB+�iBQM 2t�KTH2- r2 i`B2/ i?2 haa bBK@
mH�iQ`X h?2 T�`iB+BT�Mi /Q2b MQi �+iBp2Hv mb2 haa 7Q` k v2�`b #mi biBHH `2K2K#2`b bQK2
Q7 Bib 7mM+iBQM�HBiB2bX h?2 T�`iB+BT�Mi rQmH/ �;�BM �TT`2+B�i2 i?2 �#BHBiv iQ bFBT i?2 �m@
/BQ rBi? i?2 M2ti #miiQM T`2bbX >2 r�b +m`BQmb �M/ TH2�bBM;Hv bm`T`Bb2/ �#Qmi #miiQM
MmK#2` bBtX h?2 T�`iB+BT�Mi �HbQ i`B2/ HQM; T`2bb- #mi i?�i Bb MQi BKTH2K2Mi2/ BM i?2
bBKmH�iQ`X

�¡�ã´¡ĕÌ¬ɛ Å�çî î±Óó¬±îçɠ "2+�mb2 i?2 T�`iB+BT�Mi HBF2/ i?2 ;�K2- r2 i`B2/ Qm` M2r
?BbiQ`v /�i� b2i �i i?2 2M/X >2 }MBb?2/ Bi �b �HH i?2 Qi?2` T`2pBQmb ;�K2bX 6Q` 7mM- ?2
�HbQ T`BK�`BHv i`B2/ �MBK�H bQmM/b 7Q` FB/bǶ mb2`bX

h?2 T�`iB+BT�Mi i?BMFb i?2 �B/ Bb ;`2�i 7Q` #2;BMM2`b- �HH �;2 +�i2;Q`B2b- FB/b BM
2H2K2Mi�`v b+?QQHb- �M/ T2QTH2 r?Q HQbi i?2B` 2v2bB;?i �i �M QH/2` �;2X q2 �bF2/ B7
i?2 T�`iB+BT�Mi �b � KmbB+B�M rQmH/ }M/ i?2 �B/ mb27mH 7Q` T`�+iBbBM; KmbB+ ?2�`BM; BM
KmbB+ b+?QQHbX >2 rQmH/ }M/ ?2HT7mH � K2KQ`v ;�K2 rBi? � iQM2 �M/ �m/BQ b�KTH2 Q7
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i?2 iQM2 7Q` ;2M2`�H KmbB+ 2/m+�iBQMX 6Q` imM2`b rQmH/ MQi #2 B/2�H �b i?2v +�MMQi mb2
�#bQHmi2 ?2�`BM;X >2 rQmH/ �HbQ BK�;BM2 K�i+?BM; BMbi`mK2MibǶ M�K2b �M/ bQmM/bX
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