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R amT2`}+B2 /2HH2 +QHiBp�xBQMB /� b2K2 +QMi`QHH�i2 M2H kykk Ĝ 2ii�`B

o�`B2i¨ S`QppBbQ`B� S`2#�b2 2 #�b2 Rê _BT`X kê _BT`X �TT`Qp�iB a+�`i�iB hQi�H2
�BpQ`Bß yXyy jXyy yXyy yXyy jXyy 8XNk 3XNk
�H#�i`Qb yXyy yXR3 yXyy yXyy yXR3 eXNd dXR8
�HH2;`Q yXyy ReXkN yXyy RkXeN k3XN3 kXyy jyXN3
�TQHHQ yXyy jXjk 8X3e yXyy NXR3 yXyy NXR3
�`�H/Q SpÞ yXyy jyX99 yXyy yXyy jyX99 yXyy jyX99
�`#Q`BQ yXyy k9Xyj RkXRR yXyy jeXR9 yXyy jeXR9
�`;Q yXyy yXyy ReXyy yXyy ReXyy jXyj RNXyj
�`B�MM� *Hß yXyy yXyy yXyy yXyy yXyy RXyy RXyy
�`B2i2 yXyy jXRk kjX9j k9Xy9 8yX8N 9Xy9 89Xej
�`BQbiQ *H yXyy yXyy yXyy dXyy dXyy yXyy dXyy
�`T� yXyy yXyy RRXNj kRXNk jjX38 jXjk jdXRd
�`i2KB/2 yXyy yXye yXyy RRXey RRXee yXyy RRXee
�p�M� :QH/ yXyy RX8y yXyy yXyy RX8y jXyy 9X8y
"�H/Q yXyy k3Xyj yXyy 3Xyy jeXyj 3X38 99X33
"�HBHH� yXyy dXjj dXyN yXyy R9X9k yXyy R9X9k
"�`QM2 *H yXyy yXyy yXyy jjdX89 jjdX89 ejXdj 9yRXkd
"Q`�M/QiiQß yXyy yXRy 9Xd8 yXyy 9X38 yXyy 9X38
"`BQ yXyy jXd3 keXN8 8kXjR 3jXy9 yXyy 3jXy9
"bBMRN yXyy yXyy eXN9 yXyy eXN9 yXyy eXN9
"bik yXyy RXjy RXey yXyy kXNy yXyy kXNy
*�KK2Q yXyy yXyy k9Xyy RRkXke RjeXke RyXkd R9eX8j
*�TQ yXyy 3X9N yXyy yXyy 3X9N yXyy 3X9N
*�`�p�;;BQß yXyy RRXyy jXjy kd8Xye k3NXje e9X33 j89Xk9
*�`M�`QHB yXyy e8X3j Ry9X8y kyyX38 jdRXR3 d8X8R 99eXeN
*�`MBb2 yXyy jRXdd yXyy yXyy jRXdd yXyy jRXdd
*�`QHv yXyy RX93 R9Xjy yXyy R8Xd3 yXyy R8Xd3
*�`i2bBQ yXyy 8XR8 yXyy yXyy 8XR8 yXyy 8XR8
*�b�MQp� yXyy R8XkR kXee RkXN3 jyX38 RXyy jRX38
*2HiBFQÞ yXyy RX8y yXyy yXyy RX8y 3XN9 RyX99
*2Mi�m`Q yXyy 3X3k RjkXRd ky9X93 j98X9d ejX8y 9y3XNd
*2`2`2 yXyy j8Xjj ReXey yXyy 8RXNj yXyy 8RXNj
*?B`QM2Þ yXyy yXke yXyy yXyy yXke eXdd dXyj
*B`+2Þ yXyy yXkj yXyy yXyy yXkj ReX8k ReXd8
*Hyyd yXyy jReX3R jRXe9 ReXjd je9X3k kNXd3 jN9Xey
*HRRkÞ yXyy yXy8 yXyy yXyy yXy8 dXe8 dXdy
*HRkk?T yXyy yXRk yXyy yXyy yXRk yXyy yXRk
*HRk8?T yXyy 9RXdy RdXNd yXyy 8NXed 8Xde e8X9j
*HR98Þ yXyy kX9y yXyy yXyy kX9y RRXNj R9Xjj
*HR3 yXyy 3kX8d NkXRN yXyy Rd9Xde eXyy R3yXde
*Hkk8?TÞ yXyy yX8e yXyy yXyy yX8e yXyy yX8e
*Hk33?TÞ yXyy yXRR yXyy yXyy yXRR yXyy yXRR
*Hk3 yXyy R8Xdy k3eX3R yXyy jykX8R jNX8N j9kXRy
*Hjj yXyy RRX83 RjXkd yXyy k9X38 yXyy k9X38
*Hj8 yXyy yXyy eXyy yXyy eXyy yXyy eXyy
*Hj33 yXyy kXyy kyyXy9 9NdXjR eNNXj8 3eXyN d38X99
*H99Þ 8Xyy R9X8R yXyy yXyy RNX8R jXyd kkX83
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o�`B2i¨ S`QppBbQ`B� S`2#�b2 2 #�b2 Rê _BT`X kê _BT`X �TT`Qp�iB a+�`i�iB hQi�H2
*HdRk;H
U"BbQM *HV

yXyy R9Xjj yXyy yXyy R9Xjj yXyy R9Xjj

*HdRkp U*H
dRkV

yXyy 8Xdy yXyy RyX93 ReXR3 kyX8j jeXdR

*QHQMM2HHQ yXyy yXRe yXyy yXyy yXRe yXyy yXRe
*Q`BK#Q yXyy yXRN yXyy yXyy yXRN yXyy yXRN
*`H#R yXyy yXyy yXyy yXyy yXyy NX3k NX3k
*`QMQ yXyy jXdk e8Xe8 yXyy eNXjd jNXej RyNXyy
.�Mi2 yXyy RkXkd yXyy yXyy RkXkd yXyy RkXkd
.�`/Q yXyy dX93 jyXde yXyy j3Xk9 yXyy j3Xk9
.2H7Q yXyy yXR3 yXyy yXyy yXR3 yXyy yXR3
.Bp� SpÞ yXyy 93XyN yXyy yXyy 93XyN yXyy 93XyN
.m+�iQ yXyy yXyy yXyy yXyy yXyy RNXdd RNXdd
.mBHBQ yXyy yXyy dXyj yXyy dXyj yXyy dXyj
1#�MQ J�tß yXyy kXNk yXyy yXyy kXNk yXyy kXNk
1+HBbb2ß yXyy RjXye eXee yXyy RNXdk R9Xye jjXd3
1/BbQM yXyy yXyy 99X9R RyXRe 89X8d 9Xyy 83X8d
1H2ii`� yXyy yXkd 8XR3 yXyy 8X98 dXRj RkX83
1HBQ yXyy yXjy 9Xyy yXyy 9Xjy yX8y 9X3y
1HBi2 Sp eXy8 yXyy yXyy yXyy eXy8 yXyy eXy8
1HH2#B yXyy yX8k yXyy yXyy yX8k yXyy yX8k
1KK�ß yXyy yXyy yXyy yXyy yXyy yX8y yX8y
1M2�ß yXyy R3RXN9 yXyy yXyy R3RXN9 3Xyy R3NXN9
1`K2b yXyy RXN3 yXyy R3X8d kyX88 yXyy kyX88
1i`mb+Qß yXyy yXRy yXyy yXyy yXRy RRXNy RkXyy
1mb�F2ykÞ yXyy yXyy yXyy yXyy yXyy jX3j jX3j
62#Q yXyy yXRe yXyy yXyy yXRe yXyy yXRe
62/`� yXyy jXNe yXyy yXyy jXNe yXyy jXNe
6BHBTTQß yXyy yXyy yXyy RXyy RXyy RyXyy RRXyy
6Q`KmH� SpÞ yXyy e3Xke yXyy yXyy e3Xke yXyy e3Xke
6Q`imM�iQß yXyy RyX3R 3X3k yXyy RNXej yXyy RNXej
:B;HBQ yXyy yXyy eXkk yXyy eXkk yXyy eXkk
:H�/BQ yXyy NXRj jjXjN 8yXNy NjX9k k9Xdj RR3XR8
:HQ`B� yXyy yXyy RyjXR3 yXyy RyjXR3 kRX3k Rk8Xyy
:QHB� yXyy 9Xdj yXyy yXyy 9Xdj yXyy 9Xdj
:`B7QM2ß yXyy yXyy yXyy yXyy yXyy yX8y yX8y
A�`BK yXyy RXRd kX8y yXyy jXed yXyy jXed
AM+�MiQß yXyy yXNR yXyy yXyy yXNR yXyy yXNR
AM/�+Q 3XRy yXyy yXyy yXyy 3XRy yXyy 3XRy
AM}MBiQß yXyy yX93 yXyy yXyy yX93 yXyy yX93
A`2b RRRdÞ yXyy kX9y yXyy yXyy kX9y yXyy kX9y
A`2b RRdkÞ yXyy kXdy yXyy yXyy kXdy yXyy kXdy
Ab�#2H�ß yXyy RjXyk yXyy yXyy RjXyk 9eX8N 8NXeR
C2KK�ß yXyy RRXj8 yXyy yXyy RRXj8 yXyy RRXj8
E�H/Q`ß yXyy kXyj yXyy yXyy kXyj yXyy kXyj
E�`#Q`ß yXyy yXyy jXy3 yXyy jXy3 yXyy jXy3
E�`M�F yXyy RXdy yXyy keXyN kdXdN yXyy kdXdN
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o�`B2i¨ S`QppBbQ`B� S`2#�b2 2 #�b2 Rê _BT`X kê _BT`X �TT`Qp�iB a+�`i�iB hQi�H2
E2QT2ß yXyy yXyy yXyy j8Xde j8Xde RXjy jdXye
EBM/2` Sp yXyy yXyy yXyy yXyy yXyy 9Xej 9Xej
E`Bbi�HHBMQß yXyy R9X3d eNXR3 yXyy 39Xy8 RjXj8 NdX9y
G�b2` yXyy yXyy RkX83 yXyy RkX83 yXyy RkX83
G�bDFFky yXyy yXyN NXy3 yXyy NXRd yXjj NX8y
G2QM�`/Q yXyy RkyXj3 kdXRk jdX8d R38Xyd RdXNk kykXNN
G2QMB/�b *Hß yXyy RyXyk 8X33 9NX8y e8X9y j9jXjN 9y3XdN
G2p�Mi2 yXyy yXyy yXyy yXyy yXyy RjX8y RjX8y
GQiQ yXyy RNXde RyXN9 jeX39 edX89 RRX9d dNXyR
Gm+2 SpÞ yXyy RkXNy yXyy yXyy RkXNy ReXyy k3XNy
GmM� *H yXyy yXyy yXyy 9R3XdN 9R3XdN RX89 9kyXjj
J�2bi`�H2 yXyy RXRk k9XyR yXyy k8XRj 3X9y jjX8j
JBMQbb2ß yXyy yXRy yXyy yXyy yXRy NXNy RyXyy
JB`�B yXyy R8Xyy RyXyy yXyy k8Xyy yXyy k8Xyy
JB`FQ yXyy yXyy yXyy eXey eXey yXyy eXey
JBb�FB yXyy NX8N yXyy yXyy NX8N yX98 RyXy9
JxRy8 yXyy RjX9N kRXRd yXyy j9Xee yXyy j9Xee
JxR3R yXyy yXRe kXyy yXyy kXRe kXyj 9XRN
Jx�RRÞ yXyy yXj8 yXyy yXyy yXj8 yXyy yXj8
Jx�d yXyy eXRj yXyy yXyy eXRj yXyy eXRj
L�B`Q#B PM2 yXyy RXR8 yXyy yXyy RXR8 RXR8 kXjy
L2K2bB *Hß yXyy 8Xyy eXyy yXyy RRXyy 99X8j 88X8j
L2`QM2 k yXyy k8X9N yXyy yXyy k8X9N RXyy keX9N
LBM7� yXyy yXRd yXyy yXyy yXRd yXyy yXRd
P+2�MQ yXyy eXd9 yXyy dXNe R9Xdy yXyy R9Xdy
PK2;� *H yXyy RN8Xdd kRyX93 RkXyy 9R3Xk8 8kX8N 9dyX39
PMB+2 yXyy jXyN 8eXkN yXyy 8NXj3 yXyy 8NXj3
PT�H2 yXyy yXyk 9XyR 3jX3j 3dX3e dX88 N8X9R
S�b+�H yXyy 8X9k yXyy yXyy 8X9k yXyy 8X9k
S2M2HQT2 yXyy 8X3d yXyy yXyy 8X3d 3Xkd R9XR9
SQb2B/QM2 yXyy 8Xkj kXjN yXyy dXek yXyy dXek
S`Qi2Q yXyy yXkk yXyy yXyy yXkk yXyy yXkk
SpHyk9 yXyy j99X9N 9jXk8 yXyy j3dXd9 NXy3 jNeX3k
SpHRje@Ai yXyy 939Xj9 8jjXR3 RjRXR9 R R93Xee e3Xj9 R kRdXyy
_�xx� ddȜ yXyy yXyy yXyy yXey yXey yXyy yXey
_;
kjNRjfRfkfk
U:`2+�H2V

yXyy yXyj yXyy yXyy yXyj yXyy yXyj

_BQM/ yXyy yXyy yXyy NXek NXek yXyy NXek
_Bb`mb yXyy yXyy kXyj yXyy kXyj yXyy kXyj
_QM�H/Q yXyy dNXjk ejXRj RRX9j R8jX33 j8XjR R3NXRN
_Qb�
J�`+?2iiB

yXyy yXR3 RXyy yXyy RXR3 jXdy 9X33

aX�M/`2� yXyy 88X8R R3Xey yXyy d9XRR R3X9j NkX89
a�kyyj
U.2K2i`�VÞ

yXyy yX8d yXyy yXyy yX8d yXyy yX8d

a2H2MBQ yXyy RkRXjR 9ejX8e R8Xyy 8NNX3d 9eXde e9eXej
aB#BHH�Þ yXyy eXke yXyy yXyy eXke yXyy eXke
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o�`B2i¨ S`QppBbQ`B� S`2#�b2 2 #�b2 Rê _BT`X kê _BT`X �TT`Qp�iB a+�`i�iB hQi�H2

aQ}�ß yXyy yXyy yXyy yXyy yXyy yXyk yXyk
aQH2 *H yXyy yXyy yXyy jydXNN jydXNN RdXkj jk8Xkk
aQHBi�`BQß yXyy RX8y dXjj yXyy 3X3j eXkk R8Xy8
aTBHHQß yXyy yXyy 8XeN yXyy 8XeN yXyy 8XeN
amM`Qb2 SpÞ yXyy dXyy yXyy yXyy dXyy RyX33 RdX33
h2� yXyy kXdy yXyy yXyy kXdy yXyy kXdy
h2H2K�+Q yXyy jkXde yXyy yXyy jkXde jRXdk e9X93
h2``� *H yXyy yXyy yXyy 38Xde 38Xde RRX3k NdX83
h2bH� yXyy yX9y yXyy kX3R jXkR RkX3e ReXyd
h2iB yXyy eXyk ejXy8 yXyy eNXyd NXyy d3Xyd
hB#2`BQ yXyy yXyy kyXyy yXyy kyXyy yXyy kyXyy
lMB+Q yXyy ReXjN yXyy j9Xjj 8yXdk yXyy 8yXdk
o�KTB`2ß yXyy yXyj yXyy yXyy yXyj yX9d yX8y
o2HQt yXyy 8X8y kRXyR yXyy keX8R yXyy keX8R
o2M2`2 yXyy dX9y R9X8N dNX9y RyRXjN R3X3e RkyXk8
o2`2H2Ƕ yXyy RXyy yXyy yXyy RXyy jX3j 9X3j
oB�HQM2
L�MQ

yXyy jXk3 8Xyd R93X83 R8eXNj dXdk Re9Xe8

oMk8Uk9V
US�;�MBMBVÞ

yXyy 9X9N yXyy yXyy 9X9N yXyy 9X9N

oQH�MQ yXyy R9XRR N3XRy 8dX93 ReNXeN 9yXyR kyNXdy
oQHi� yXyy 9XRN yXyy yXyy 9XRN yXyy 9XRN
q�M; yXyy RX9e eXkj yXyy dXeN yXyy dXeN
u�`B yXyy kRXdR ReXjN yXyy j3XRy RyX8y 93Xey
umK2 yXyy yXyy ejXj8 yXyy ejXj8 NX8N dkXN9
w�` yXyy kkX33 3X8d yXyy jRX98 9Xyy j8X98
hQi�H2 RNXR8 k N99Xe9 j jy3Xk8 j 939Xey N d8eXe9 R dR3Xy3 RR 9d9Xdk
 o�`B2i¨ �H Rê �MMQ /B T`Qp� �B }MB /2HHǶBb+`BxBQM2 �H `2;Bbi`Q L�xBQM�H2
Þ o�`B2i¨ �H kê �MMQ /B T`Qp� �B }MB /2HHǶBb+`BxBQM2 �H `2;Bbi`Q L�xBQM�H2
ß o�`B2i¨ Bb+`Bii2 �H ǳ*�i�HQ;Q +QKmM2 /2HH2 p�`B2i¨ /2HH2 bT2+B2 /B TB�Mi2 �;`B+QH2Ǵ
Ȝ o�`B2i¨ /� +QMb2`p�xBQM2 BM Bb+`BxBQM2
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k a2K2MiB +2`iB}+�i2 M2HH� +�KT�;M� kykkfkykj @ iQMM2HH�i2

o�`B2i¨ S`2#�b2 2 #�b2 Rê _BT`X kê _BT`X S`QppBbQ`B� hQi�H2
�BpQ`B kjX8y yXy yXyy yXy kjX8y
�H#�i`Qb yX3y 8X8 yXyy yXy eXjy
�HH2;`Q R8Xyy yXy RReX8y yXy RjRX8y
�TQHHQ kXj8 8Xy jkX8y yXy jNX38
�`�H/Q Sp R39X8y yXy yXyy yXy R39X8y
�`#Q`BQ eXyy yXy kjXRy yXy kNXRy
�`;Q yXyy yXy kkX9y yXy kkX9y
�`B2i2 yX3y kyXy kj9Xyy yXy k89X3y
�`T� 3Xyy 9X3 kNkXd8 yXy jy8X88
�`i2KB/2 yXjy yXy k9Xyy yXy k9Xjy
�p�M� :QH/ 9Xyy yXy yXyy yXy 9Xyy
"�H/Q RkX9y yXy k3X8y yXy 9yXNy
"�HBHH� 8Xyy yXy 8kX8y yXy 8dX8y
"�`QM2 *H yXyy yXy k ykeXyy yXy k ykeXyy
"BbQM *H e9Xyy yXy k9Xyy yXy 33Xyy
"Q`�M/QiiQ yX8y kyXy yXyy yXy kyX8y
"`BQ ReX9y yXy jkjX8y yXy jjNXNy
"bBM RN RdXky yXy kkX3y yXy 9yXyy
"bik 8Xky jXe RRXey yXy kyX9y
*�KK2Q yXyy k9Xy dekX3y yXy d3eX3y
*�TQ 9Xky yXy ReX8y yXy kyXdy
*�`�p�;;BQ eNXey RNXy R e8NXRy yXy R d9dXdy
*�`M�`QHB RRRXey k3Xy Nj8Xyd yXy R yd9Xed
*�`M�p�H yX3y yXy yXyy yXy yX3y
*�`MBb2 RjXyy yXy RR9Xdy yXy RkdXdy
*�`QHv jXyy 3X8 88Xyy yXy eeX8y
*�`i2bBQ R3Xyy yXy yXyy yXy R3Xyy
*2Mi�m`Q RdX3y eyXy djjXNy yXy 3RRXdy
*2`2`2 R3Xj8 yXy R8RX8y yXy ReNX38
*?B`QM2 RXe8 yXy yXyy yXy RXe8
*B`+2 RXyy yXy yXyy yXy RXyy
*Hyyd NyXyy eXy R ke8Xyy yXy R jeRXyy
*HRkk?T RXyy yXy yXyy yXy RXyy
*HRk8?T 8Xyy yXy R3yX8y yXy R38X8y
*HR98 NXyy yXy yXyy yXy NXyy
*HR3 e8Xey yXy 9NyXyy yXy 888Xey
*Hkk8?T eXyy yXy yXyy yXy eXyy
*Hkk3?T yXdy yXy yXyy yXy yXdy
*Hk3 j3X3y yXy 8eeX8y yXy ey8Xjy
*Hjj R9X3y yXy RkNX8y yXy R99Xjy
*Hj33 3X9y R8RXy k e9kXyy yXy k 3yRX9y
*H99 ejX8y yXy yXyy RjX8 ddXyy
*HdRk jjX8y yXy 3eXyy yXy RRNX8y
*Q`BK#Q yXdy yXy yXyy yXy yXdy
*`QMQ yXey kyXy 9kNXRy yXy 99NXdy
.�Mi2 eXyy yXy RyXyy yXy ReXyy

e



o�`B2i¨ S`2#�b2 2 #�b2 Rê _BT`X kê _BT`X S`QppBbQ`B� hQi�H2
.�`/Q RyXN8 yXy Re9X9y yXy Rd8Xj8
.2H7Q yXe8 yXy yXyy yXy yXe8
.Bp� j3NX8y yXy yXyy yXy j3NX8y
.m+�iQ yX3y yXy yXyy yXy yX3y
1#�MQ J�t 9Xyy yXy yXyy yXy 9Xyy
1+HBbb2 kjXyy yXy eyXyy yXy 3jXyy
1/BbQM yXyy jX3 k8Xky yXy kNXyy
1H2ii`� yXdy yXy yXyy yXy yXdy
1HBQ RXky yXy ReX83 yXy RdXd3
1HBi2 Sp yXyy yXy yXyy 99Xy 99Xyy
1HH2#B 9X9y yXy yX3y yXy 8Xky
1M2� 9y8X8y yXy yXyy yXy 9y8X8y
1`K2b yXNy yXy yXyy yXy yXNy
1i`mb+Q yXyy yXy yXyy yXy yXyy
62#Q yX8y yXy yXyy yXy yX8y
62/`� yXdy yXy eXyy yXy eXdy
6BHBTTQ yXyy eX8 yXyy yXy eX8y
6Q`KmH� Sp kkyX8y yXy yXyy yXy kkyX8y
6Q`imM�iQ RyXyy yXy kNXdy yXy jNXdy
:B;HBQ RXky yXy R9X3y yXy ReXyy
:H�/BQ RRXy8 yXy 883Xey yXy 8eNXe8
:HQ`B� yXyy jkX8 9dRX8y yXy 8y9Xyy
:QHB� RXey yXy 9Xyy yXy 8Xey
A�`BK 9X9y yXy 9X8y yXy 3XNy
AM+�MiQ jXjy yXy yXyy yXy jXjy
AM/�+Q yXyy yXy yXyy jdXe jdXey
AM}MBiQ kX98 yXy yXyy yXy kX98
A`2bRRRd yXyy yXy yXyy yXy yXyy
A`2bRRdk RkXd8 yXy yXyy yXy RkXd8
Ab�#2HH� jyXyy yXy ddXky yXy RydXky
C2KK� keX8y yXy yXyy yXy keX8y
E�H/Q` NX9y yXy yXyy yXy NX9y
E�`M�F kXyy yXy 3jXyy yXy 38Xyy
E2QT2 yXyy yXy kkkXyy yXy kkkXyy
E`Bbi�HHBMQ 9RXyy 9Xy dR9Xyy yXy d8NXyy
G�b2` yXyy yXy dX8y yXy dX8y
G�bDFFky 9X9y kXy 9eXyy yXy 8kX9y
G2QM�`/Q kRX8y RNXy dj9Xey yXy dd8XRy
G2QMB/�b *H eyXyy 98Xy j3kX8y yXy 93dX8y
GQiQ 8Xey yXy 3jXky yXy 33X3y
Gm+2 Sp d8Xyy yXy yXyy yXy d8Xyy
GmM� *H yXyy yXy k jjjXyy yXy k jjjXyy
J�2bi`�H2 jX8y yXy jNXyy yXy 9kX8y
JBMQbb2 yXyy yXy yXyy yXy yXyy
JB`�B k8Xyy yXy 39X8y yXy RyNX8y
JB`FQ yXyy yXy jyXyy yXy jyXyy
JBb�FB kX8y yXy RjXyy yXy R8X8y
JxRy8 yXyy yXy R9NXyy yXy R9NXyy

d



o�`B2i¨ S`2#�b2 2 #�b2 Rê _BT`X kê _BT`X S`QppBbQ`B� hQi�H2
Jx�d yXyy yXy R8Xyy yXy R8Xyy
L�B`Q#B PM2 9Xyy yXy yXyy yXy 9Xyy
L2K2bB *H R3Xyy yXy kkXyy yXy 9yXyy
L2`QM2 k eXyy yXy RRjXey yXy RRNXey
LBM7� yXNy yXy yXyy yXy yXNy
P+2�MQ 8Xyy jXy deXyy yXy 39Xyy
PK2;� *H R9dX8y yXy k RRkXyy yXy k k8NX8y
PMB+2 yXyy eXy RdeX9y yXy R3kX9y
PT�H2 yXyy 8yX9 jN9XRy yXy 999X8y
S�;�MBMB RjXky yXy yXyy yXy RjXky
S�b+�H dXey yXy 9Xyy yXy RRXey
S2M2HQT2 RyXyy yXy jyXyy yXy 9yXyy
SQb2B/QM2 yX38 yXy yXyy yXy yX38
S`Qi2Q yX9y yXy yXyy yXy yX9y
SpHyk9 8jX8y ekXy k RRRX8y yXy k kkdXyy
Sp GRje@Ai 9kX8y RyNXy j 3dkX8y yXy 9 yk9Xyy
_BQM/ NXey yXy 8RXky yXy eyX3y
_Bb`mb yXyy kXy NXey yXy RRXey
_QM�H/Q 9kX8y R3Xy NN8X8y yXy R y8eXyy
_Qb� J�`+?2iiB RXjy yXy yXyy yXy RXjy
aX�M/`2� R9X3y yXy RR3Xjy yXy RjjXRy
a�kyyj jXyy yXy yXyy yXy jXyy
a�;Bii�`BQ yX9y yXy yXyy yXy yX9y
a2H2MBQ 38Xey 9yX3 k jyRX8y yXy k 9kdXNy
aB#BHH� RXey yXy yXyy yXy RXey
aQH2 *H yXyy yXy N88Xyy yXy N88Xyy
aQHBi�`BQ jX8y jyXy yXyy yXy jjX8y
amM`Qb2 Sp eNXyy yXy yXyy yXy eNXyy
h2� RXk8 yXy 8X9y yXy eXe8
h2H2K�+Q R9X8y RkX8 kyRXyy yXy kk3Xyy
h2``� *H yXyy yXy j8kXyy yXy j8kXyy
h2bH� kXyy yXy jjXky yXy j8Xky
h2iB R8Xd8 3Xy 9ejX8y yXy 93dXk8
lMB+Q RyXyy yXy RydX8y yXy RRdX8y
o�H2Mi2 yXyy yXy RjXyy yXy RjXyy
o2HQt RyXyy yXy R99X8y yXy R89X8y
o2M2`2 kRXj8 jyXy RkjXyy yXy Rd9Xj8
o2`2H2Ƕ 9Xyy yXy yXyy yXy 9Xyy
oB�HQM2 L�MQ 9X8y jjX8 9k9Xky yXy 9ekXky
oQH�MQ jkX3y 3X9 k9RXey yXy k3kX3y
oQHi� RkX9y yXy kX3y yXy R8Xky
q�M; jXky 8Xk 8Xky yXy RjXey
u�`B NXyy yXy 8RX8y yXy eyX8y
umK2 jXey 9Xy RRdXey yXy Rk8Xky
w�` kyXyy yXy RdyXyy yXy RNyXyy
hQi�H2 j yNyXRy NRRXy j8 ejyXRy N8XR jN dkeXjy
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j amT2`}+B2 +QHiBp�i� M2HH� +�KT�;M� kykj BM `�z`QMiQ �H kykk
.�iB T`QppBbQ`B 1XLX_X @ 2ii�`B

o�`B2i¨ kykk kykj .Bz2`2Mx� 2ii�`B .Bz2`2Mx� T2`+2Mim�H2
o�`B2i¨ hQM/Q

"`BQ dj9 8kk @kRk @k3XNW
"�HBHH� 3Re j9j @9dj @83XyW
a2H2MBQ ky e9y R9 y8N @e 83R @jRXNW
*2Mi�m`Q 3 Ned 8 yRe @j N8R @99XRW
PK2;� *H N N8d Rk 3je k 3dN k3XNW
aQH2 *H Ry 3Nj 8 3R3 @8 yd8 @9eXeW
o�`B2 Rj 8yj R9 9yj Nyy eXdW
hQi�H2 hQM/Q e8 8Ry 8k NNd @Rk 8Rj @RNXRW

o�`B2i¨ J2/BQ
oB�HQM2 L�MQ j k98 k N8e @k3N @3XNW
*`QMQ R 9N9 R N88 9eR jyXNW
o�`B2 j Rky j 8jN 9RN RjX9W
hQi�H2 J2/BQ d 38N 3 98y 8NR dX8W

o�`B2i¨ GmM;Q �
�`#Q`BQ jj9 R98 @R3N @8eXeW
*H j33 R9 9yy Re 9k9 k yk9 R9XRW
*�`�p�;;BQ d k9k N yy9 R dek k9XjW
_QK� Rj Rj y yXyW
*�KK2Q 8 e8k 9 393 @3y9 @R9XkW
*�`M�`QHB e djN e k99 @9N8 @dXjW
GQiQ 93N 989 @j8 @dXkW
�m;mbiQ Re3 k3 @R9y @3jXjW
"�H/Q j8e k3d @eN @RNX9W
aX�M/`2� R 9d9 dyN @de8 @8RXNW
oQH�MQ k k99 R 9Nj @d8R @jjX8W
h2H2K�+Q 33j eR3 @ke8 @jyXyW
_QM�H/Q j RjR j k8j Rkk jXNW
.�`/Q R 39k R kde @8ee @jyXdW
G2QM�`/Q j ee8 R e9k @k ykj @88XkW
GmM� *H Rj jNy Ry RyR @j k3N @k9XeW
o�`B2 k3 yj8 9j ydj R8 yj3 8jXeW
hQi�H2 GmM;Q@� Ny y8d NN eRk N 888 RyXeW

o�`B2i¨ GmM;Q "
*Hke kd Rk @R8 @88XeW
:H�/BQ R 3dR R yyR @3dy @9eX8W
*HtHd98 ej Rj @8y @dNX9W
1++Q 8R *H Ny Rk @d3 @3eXdW
SpHRjeBi k8 k8N kk NNR @k ke3 @NXyW
J�`2 *H R 3eN Ryy @R deN @N9XeW
*Hk3 d 8yN j Red @9 j9k @8dX3W
SpHyk9 Ry dkd Rj R3d k 9ey kkXNW
o�`B2 d 8dN 3 eNe R RRd R9XdW
hQi�H2 GmM;Q@" 89 NN9 9N RdN @8 3R8 @RyXeW

hQi�H2 kR3 9ky kRy kj3 @3 R3k @jXdW

N



9 *QM7`QMiQ 7`� H2 bmT2`}+B BMp2biBi2 � `BbQ M2H kykj 2/ B [m�MiB@
i�iBpB /B b2K2 +2`iB}+�iB M2H kykk

.�iB T`QppBbQ`BX

o�`B2i¨ amT2`}+B
BMp2biBi2 U?�V

Zm�MiBi�iBpB
+2`iB}+�iB UiV 1tTQ`i UiV .Bz2`2Mx� UiV liBHBxxQ b2K2Mi2

+2`iB}+�i� Uif?�V
�`T� RyR jye k3d RN RX33
"`BQ 8kk j9y k93 Nk RXde
*2Mi�m`Q 8 yRe 3Rk 8y dek RX8k
*Hk3 Rk 3je ey8 Rky 938 yXj3
:H�/BQ R yyR 8dy 9Ny 3y yX3y
E`vbi�HHBMQ 9je d8N eNk ed RX89
PT�H2 jjR 999 j83 3e kXey
SpHyk9 Rj R3d k kkd 9je R dNR RXje
SpHRje Ai kk NNR 9 yk9 dRe j jy3 RX99
_QM�H/Q j k8j R y8e edR j38 RXR3
a2H2MBQ R9 y8N k 9k3 j99 k y39 RX93
h2iB 39 93d 9dk R8 RXdN
hQi�H2 L�xBQM�H2 kRy kj3 jN dke 3 yNj jR ejj RX8y

Ry



8 _2;Bbi`Q M�xBQM�H2 /2HH2 p�`B2i¨ /B `BbQ

o�`B2i� *Q/B+2
aA�L _2bTQMb�#BH2

�;�i�Þ Rj k83 *`2�@ *2Mi`Q /B _B+2`+� T2` H�
*2`2�HB+QHim`� U*_1�@*A@o+V

�B�+2Þ 3 yRN �HXKQ aXTX�X
�H#�i`Qb e 9y9 �HXKQ aXTX�X
�HH2;`Q R8 3dj Gm;�MQ G2QM�`/Q a`H
�M/`QK2/� *GÞ ky ke8 a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
�T�+?2 _2/Þ Re 8jd S`BQ`� _Q#2`iQ
�TQHHQ 3 yjj a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
�`�H/Q So kR 3ey Gm;�MQ G2QM�`/Q a`H
�`#Q`BQ 3d3 1Mi2 L�xBQM�H2 _BbB
�`2bÞ 8 dRk �HXKQ aXTX�X
�`;Q 33y 1Mi2 L�xBQM�H2 _BbB
�`B2i2 33R J�`+?2iiB .QK2MB+Q
�`BQbiQ *GÞ Re 9d9 aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
�`T� N jjj "2`iQM2 a2K2MiB aT�
�`b2M�HÞ RR yN3 Gm;�MQ G2QM�`/Q a`H
�`i2KB/2 N 3y9 a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
�`iB;HBQÞ k dN8 o�HH2 �;`B+QH� h�`/BiB 2 62``�M/Q aXTX�X-

_BbQ :�HHQ aXTX�X
�m;mbiQ d 8Nd JBH�MQ a2K2MiB aQ+B2i¨ *QQT2`�iBp�

�;`B+QH�
�p�M� :QH/Þ R3 jky o�bBMQ h2`2bBQ 2 6B;HBQ :Bmb2TT2 ab-

S`BQ`� _Q#2`iQ
"aALRN ky yd8 "2`iQM2 a2K2MiB aT�
"ahkÞ ky yNy "2`iQM2 a2K2MiB aT�
"�++QÞ Rk 8ee _BbQ :�HHQ aXTX�X- o�HH2 �;`B+QH� h�`/BiB

2 62``�M/Q aXTX�X
"�H/Q 33k 1Mi2 L�xBQM�H2 _BbB
"�HBHH� 339 a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
"�`QM2 *GÞ R9 3e9 a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
"2`iQM2 Þ R8 d33 aiQ++?B l;Q
"BbQM *GÞ ky 38y SQH2M;?B :B�M/QK2MB+Q
"`�pQÞ 9 eye Gm;�MQ G2QM�`/Q a`H
"`2xx�Þ R9 kyd a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
"`BQ N jj9 "2`iQM2 a2K2MiB aT�
*G keÞ Rk 8d9 1Mi2 L�xBQM�H2 _BbB
*G dRÞ Rk 8d8 1Mi2 L�xBQM�H2 _BbB
*G �yRÞ Rd edR >S_ aX`XHX
*Gyyd ky 3kk SQH2M;?B :B�M/QK2MB+Q
*GRRRÞ Re R99 GQmBbB�M� ai�i2 lMBp2`bBiv
*GRRkÞ kR 3e8 SQH2M;?B :B�M/QK2MB+Q
*GRkÞ Rj R3e 1Mi2 L�xBQM�H2 _BbB
*GRkk>S ky 3j3 >S_ aX`XHX
*GRk8>S RN 9y8 >S_ aX`XHX
*GR98 kR 3e9 SQH2M;?B :B�M/QK2MB+Q

RR



o�`B2i� *Q/B+2
aA�L _2bTQMb�#BH2

*GR8Þ R8 jjy 1Mi2 L�xBQM�H2 _BbB
*GR3 RN Re8 1Mi2 L�xBQM�H2 _BbB
*Gkk8>S kR 3ek >S_ aX`XHX
*Gkk3>S kR 3eR >S_ aX`XHX
*Gk3 Re e33 1Mi2 L�xBQM�H2 _BbB
*GjRÞ R8 jkN 1Mi2 L�xBQM�H2 _BbB
*Gjj Re e3N 1Mi2 L�xBQM�H2 _BbB
*Gj8 R3 yR3 1Mi2 L�xBQM�H2 _BbB
*Gj33 Rd 9dN 1Mi2 L�xBQM�H2 _BbB
*G99 kR 3ej SQH2M;?B :B�M/QK2MB+Q
*G9eÞ Rj R3d 1Mi2 L�xBQM�H2 _BbB
*G8RyÞ R3 ykk 1Mi2 L�xBQM�H2 _BbB
*GdRk ky 3kj SQH2M;?B :B�M/QK2MB+Q
*G3yÞ Rj R38 1Mi2 L�xBQM�H2 _BbB
*_G"R Ry 9jk 1Mi2 L�xBQM�H2 _BbB
*_qjÞ Ry 9jR 1Mi2 L�xBQM�H2 _BbB
*�KK2Q Re e88 .`X 1m;2MBQ :2MiBM2ii�
*�TQ RN Nk3 aQ+B2i¨ �;`B+QH� :BmHBQ J2HxB .Ƕ1`BH aXaX
*�`M�`QHB 3Ny 1Mi2 L�xBQM�H2 _BbB
*�`M�p�HÞ Re Rd9 "2`iQM2 a2K2MiB aT�
*�`MBb2 RR ejy a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
*�`MBb2 T`2+Q+2Þ RR ejR a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
*�`QHv ky jy8 _BbQ :�HHQ aXTX�X
*�`i2bBQ ky 3eR aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
*�b�MQp� R8 3dR Gm;�MQ G2QM�`/Q a`H
*�bi2HKQ+?B j NN3 1Mi2 L�xBQM�H2 _BbB
*�biB;HB�MQÞ RN eed Gm;�MQ G2QM�`/Q a`H
*�biQ`2Þ R9 R3j �HXKQ aXTX�X
*2HiBFQÞ kR 8jy AMMQ+2MiB J�m`Q
*2Mi�m`Q 3 yk9 �HXKQ aXTX�X
*2`2`2 RR dy3 a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
*?BK2`�Þ 8 dRj �HXKQ aXTX�X
*?BM2b2 P`B;BM�`BQ R8 d3d aiQ++?B l;Q
*?BM2b2 PbiB;HB� Þ RN 8RR Jmbb� J�Mm2H2
*?B`QM2 kk y9d �HXKQ aXTX�X
*B`+2 kk yNk �HXKQ aXTX�X
*QHQMM2HHQ R3 3eR aQ+B2i¨ �;`B+QH� :BmHBQ J2HxB .Ƕ1`BH aXaX
*QM/Q`Þ 9 898 �HXKQ aXTX�X
*Q`BK#Q R9 R3k �HXKQ aXTX�X
*Q`b� kR 8ej Gm;�MQ G2QM�`/Q a`H
*Q`b�`QÞ R3 edN A/2�`BbQ aQ+X �;`B+QH� a`H
*`BTiQÞ 3NR 1Mi2 L�xBQM�H2 _BbB
*`QMQ Rk yyk �HXKQ aXTX�X
.�Mi2 R8 3ek aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
.�`/Q Rk yyy �HXKQ aXTX�X
.2/�HQÞ k 3yj 1Mi2 L�xBQM�H2 _BbB

Rk



o�`B2i� *Q/B+2
aA�L _2bTQMb�#BH2

.2H}MQÞ d yjR o�HH2 �;`B+QH� h�`/BiB 2 62``�M/Q aXTX�X-
_BbQ :�HHQ aXTX�X

.2H7QÞ Rd 89j �HXKQ aXTX�X

.2HH�`QH2 RN 8Rj Jmbb� J�Mm2H2

.Bp� So kR 388 Gm;�MQ G2QM�`/Q a`H

.`�;QÞ k 3yk 1Mi2 L�xBQM�H2 _BbB

.m+�iQ Rk de8 *`2�@ *2Mi`Q /B _B+2`+� T2` H�
*2`2�HB+QHim`� U*_1�@*A@o+V

.mBHBQÞ RN RNy 1Mi2 L�xBQM�H2 _BbB
1**P Nd86SÞ R3 N8k _B+2 h2+- AM+X
1**Pje8Þ ky 9yN _B+2 h2+- AM+X
1**P8R*GÞ R9 3eR _B+2 h2+- AM+X
1**PeRÞ R9 3ey _B+2 h2+- AM+X
1**PN38 6SÞ ky 9Ry _B+2 h2+- AM+X
1++Q ejÞ R9 383 _B+2 h2+- AM+X
1/BbQM ky jy3 aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
1H#�Þ j Gm;�MQ G2QM�`/Q a`H
1H2ii`� Rj k9N �HXKQ aXTX�X
1HBQ 3Nk 1Mi2 L�xBQM�H2 _BbB
1HH2#B Ry 9kN "2`iQM2 a2K2MiB aT�
1`+QH2Þ Ry 9kd aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
1`K2b R9 38N a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
1m`QT�Þ k yyj 1Mi2 L�xBQM�H2 _BbB
1m`QbBbÞ 3 yjR aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
62#Q Rj k9e �HXKQ aXTX�X
62/`� Rj k9d �HXKQ aXTX�X
62HBtÞ Re 8kk Gm;�MQ G2QM�`/Q a`H
62MB+2Þ R9 3ed aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
62MBbÞ 9 893 �HXKQ aXTX�X
6B�KK�Þ Re ddN a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
6HBTT2`Þ 9 ey8 Gm;�MQ G2QM�`/Q a`H
6Q`KmH� So kR 38N Gm;�MQ G2QM�`/Q a`H
6`�;`�M+2Þ e kdy aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
6mQ+QÞ Re 88j a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
6m`B� *GÞ R9 3ej a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
:�H�bbB�Þ R9 3ek a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
:�HBH2QÞ 3 yRe Gm;�MQ G2QM�`/Q a`H
:�M;2Þ j dj3 "2`iQM2 a2K2MiB aT�
:�`/�Þ j Nee Gm;�MQ G2QM�`/Q a`H
:2HbQÞ Re 9dj aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
:2KBMBÞ e 9yj �HXKQ aXTX�X
:2M2`�H2Þ R8 jk8 aQ+B2i¨ �;`B+QH� :BmHBQ J2HxB .Ƕ1`BH aXaX
:B�MQÞ 3 yk8 �HXKQ aXTX�X
:B;�Mi2 o2`+2HHB Þ Rd ydd A/2�`BbQ aQ+X �;`B+QH� a`H
:B;HBQ Rk ey9 aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
:BH/�Þ Re 9dR aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

Rj



o�`B2i� *Q/B+2
aA�L _2bTQMb�#BH2

:BQp2Þ 9 83d a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
:H�/BQ 8 yyR �HXKQ aXTX�X
:HQ`B� RR 339 Gm;�MQ G2QM�`/Q a`H
:QHB� RN 9yk aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
:`2+�H2 ky dNd _BbQ :�HHQ aXTX�X
A_1a RRRd ky 3ej "BHQMB J�bbBKQ
A_1a RRdk ky 3ek "BHQMB J�bbBKQ
A�`BK Rj R3N 1Mi2 L�xBQM�H2 _BbB
A#BbÞ 9 89e �HXKQ aXTX�X
AMQp *GÞ Rd ke8 SH�Mi� _B+2i2+ lv
Ai�HKQ+?BÞ j NNd 1Mi2 L�xBQM�H2 _BbB
G�aCEEky kR y9R "2`iQM2 a2K2MiB aT�
G�;QbiBMQÞ R8 jke aQ+B2i¨ �;`B+QH� :BmHBQ J2HxB .Ƕ1`BH aXaX
G�b2`Þ Rd N3N Gm;�MQ G2QM�`/Q a`H
G2M+BMQ Þ R3 eNd Jmbb� J�Mm2H2
G2QM�`/Q Re 8je Gm;�MQ G2QM�`/Q a`H
G2p�Mi2Þ R3 R9N _BbQ :�HHQ aXTX�X
GB#2`QÞ N 3yj 1Mi2 L�xBQM�H2 _BbB
GB/QÞ 3NN aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
GBM+2Þ Rk 8dR 1Mi2 L�xBQM�H2 _BbB
GQK2HHBMQÞ Nyy �HXKQ aXTX�X
GQK2HHQ Þ RN ee9 aQ+B2i¨ �;`B+QH� a�Mi� J�`B� .2B *B2HB

aX`XHX- *`2�@ *2Mi`Q /B _B+2`+� T2` H�
*2`2�HB+QHim`� U*_1�@*A@o+V

GQiQ NyR aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
Gm+2 SoÞ kR 389 Gm;�MQ G2QM�`/Q a`H
GmM� *GÞ Rk eRk a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
JwRy8 ky 3kN aQ+B2i¨ �;`B+QH� :BmHBQ J2HxB .Ƕ1`BH aXaX
JwR3RÞ ky 3jR aQ+B2i¨ �;`B+QH� :BmHBQ J2HxB .Ƕ1`BH aXaX
Jw�RRÞ kR djj aQ+B2i¨ �;`B+QH� :BmHBQ J2HxB .Ƕ1`BH aXaX
Jw�d ky 3y9 aQ+B2i¨ �;`B+QH� :BmHBQ J2HxB .Ƕ1`BH aXaX
J�2bi`�H2 R3 R8R _BbQ :�HHQ aXTX�X
J�`�i2HHB Þ R8 e3k *�b+BM� *�Mi� /B 6`�M+2b2 J�//�H2M� 2

Ab�#2HH� aXaX- J�`�i2HHB oBiiQ`BM�
J�`+?2b2 *GÞ Re 8ey a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
J�`2 *GÞ Rk eRy a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
J2/2�Þ R9 ky8 �HXKQ aXTX�X
J2;mKBÞ R9 3ee aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
J2`+m`BQÞ 9 83e a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
J2`B/BQÞ Rd jk3 aQ+B2i¨ �;`B+QH� :BmHBQ J2HxB .Ƕ1`BH aXaX
JBM2`p�Þ 3 yjy a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
JB`�B Re e83 >S_ aX`XHX
JB`FQÞ R9 3e3 Gm;�MQ G2QM�`/Q a`H
JBb�FB ky R83 a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
L�B`Q#B PM2Þ R3 R8y S`BQ`� _Q#2`iQ
L�MQ Þ RN 8Rk Jmbb� J�Mm2H2

R9



o�`B2i� *Q/B+2
aA�L _2bTQMb�#BH2

L�QKBÞ ky dN9 Gm;�MQ G2QM�`/Q a`H
L2K#QÞ 8 dye Gm;�MQ G2QM�`/Q a`H
L2`QM2Þ RR 83j Gm;�MQ G2QM�`/Q a`H
L2`QM2 k RN eee Gm;�MQ G2QM�`/Q a`H
L2`QM2 :QH/Þ Rd RNN Gm;�MQ G2QM�`/Q a`H
LBM7�Þ Rj k98 �HXKQ aXTX�X
LmQpQ J�`�i2HHBÞ e kdk Gm;�MQ G2QM�`/Q a`H
PJ1:� *G R3 NRd SQH2M;?B :B�M/QK2MB+Q
P+2�MQ Rj keR a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
PMB+2 Rj key *`2�@ *2Mi`Q /B _B+2`+� T2` H�

*2`2�HB+QHim`� U*_1�@*A@o+V
PT�H2 RR yNN *`2�@ *2Mi`Q /B _B+2`+� T2` H�

*2`2�HB+QHim`� U*_1�@*A@o+V
Soyj AhÞ ky 3ke "�b7 Ai�HB� aX`XHX
SoGyk9 R3 jkR GQmBbB�M� ai�i2 lMBp2`bBiv
SoGRje Ah RN 9yd GQmBbB�M� ai�i2 lMBp2`bBiv
S�/�MQ U"�?B�VÞ Ny3 1Mi2 L�xBQM�H2 _BbB
S�;�MBMB kR jR3 aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB- *`2�@

*2Mi`Q /B _B+2`+� T2` H� *2`2�HB+QHim`�
U*_1�@*A@o+V

S�b+�H ky 389 aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
S�iQÞ R9 3eN Gm;�MQ G2QM�`/Q a`H
S2;�bQÞ k dNe 1Mi2 L�xBQM�H2 _BbB
S2M2HQT2 R3 edd A/2�`BbQ aQ+X �;`B+QH� a`H
S2`b2QÞ 8 yyy �HXKQ aXTX�X
SB2``QiÞ 3 d9d Gm;�MQ G2QM�`/Q a`H
SQb2B/QM2Þ d yjj �HXKQ aXTX�X
S`2+Q+2 e Þ RN 8R8 Jmbb� J�Mm2H2
S`2+Q+2 :�HHBM� Þ RN 8R9 Jmbb� J�Mm2H2
S`2+Q+BbbBKQ JQHBM�Þ NRR �HXKQ aXTX�X
S`2biQÞ Rj RN9 Gm;�MQ G2QM�`/Q a`H
S`QK2i2Q k dNd 1Mi2 L�xBQM�H2 _BbB
S`Qi2QÞ R9 ky9 �HXKQ aXTX�X
SmK� Rk 8dy 1Mi2 L�xBQM�H2 _BbB
_:kyRÞ Re e8d _BbQ :�HHQ aXTX�X
_:kykÞ Re 8ee _BbQ :�HHQ aXTX�X
_:jyy�Þ R3 Ndd _BbQ :�HHQ aXTX�X
_�xx� dd Þ R3 eNN "2`M�b+QM2 .QK2MB+Q
_2 *GÞ Rd 9e9 a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
_2T2`bQ R8 N8N >S_ aX`XHX
_B#�H/QÞ Re Rdj "2`iQM2 a2K2MiB aT�
_B#2 U1m`B#2VÞ NR8 *`2�@ *2Mi`Q /B _B+2`+� T2` H�

*2`2�HB+QHim`� U*_1�@*A@o+V
_BQM/ ky y3j "2`iQM2 a2K2MiB aT�
_Bb`mbÞ R8 jkd "2`iQM2 a2K2MiB aT�
_QK�Þ k yy3 *`2�@ *2Mi`Q /B _B+2`+� T2` H�

*2`2�HB+QHim`� U*_1�@*A@o+V

R8



o�`B2i� *Q/B+2
aA�L _2bTQMb�#BH2

_QK#QÞ Rk 8e3 _BbQ :�HHQ aXTX�X- o�HH2 �;`B+QH� h�`/BiB
2 62``�M/Q aXTX�X

_QM�H/Q RR 33e Gm;�MQ G2QM�`/Q a`H
_Qb� J�`+?2iiB NkR J�`+?2iiB .QK2MB+Q
aX �M/`2� Nkd 1Mi2 L�xBQM�H2 _BbB
a�kyyj kk R9R a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
aAa_kR8Þ d 8Ne aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
auL y9NÞ RN 9d3 avM;2Mi� Ai�HB� aXTX�X- _BbQ :�HHQ aXTX�X
a�;Bii�`BQÞ Rj k99 aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
a�K#�Þ RR yNd Gm;�MQ G2QM�`/Q a`H
a�Km`�BÞ Rd k9e >S_ aX`XHX
a�MHm+�Þ Re 9d8 aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
a�pBQÞ j dj9 aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
a+m/QÞ Ry 9ke aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
a2H2MBQ Nk9 1Mi2 L�xBQM�H2 _BbB
a72`�Þ Rj RN8 Gm;�MQ G2QM�`/Q a`H
aB#BHH� kk yNR �HXKQ aXTX�X
aB`BQ *GÞ RR ejk a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
aK2`�H/QÞ k yyN a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
aQH2 *GÞ Rk eyd a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
aTBM�Þ 8 yyj �HXKQ aXTX�X
aT`BMiÞ 3 yR8 Gm;�MQ G2QM�`/Q a`H
amM`Qb2 So kR 38e Gm;�MQ G2QM�`/Q a`H
h2� 8 dRR �HXKQ aXTX�X
h2H2K�+Q Re 8jk Gm;�MQ G2QM�`/Q a`H
h2``� *GÞ R9 3e8 a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
h2b2QÞ Rj k93 �HXKQ aXTX�X
h2bH� ky jye aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
h2iB R9 kyj �HXKQ aXTX�X
h?�B#QMM2iÞ j k9d "2`iQM2 a2K2MiB aT�- 1Mi2 L�xBQM�H2

_BbB- Gm;�MQ G2QM�`/Q a`H
hB#2`BQ R3 ykj 1Mi2 L�xBQM�H2 _BbB
lHBbb2Þ Ry 9jj Gm;�MQ G2QM�`/Q a`H
lMB+Q R8 jk3 >S_ aX`XHX
o�H2Mi2Þ Rd 9e8 1Mi2 L�xBQM�H2 _BbB
o�b+QÞ R9 R3R Gm;�MQ G2QM�`/Q a`H
o2;�Þ 9 89N �HXKQ aXTX�X
o2HQt RN ee8 Gm;�MQ G2QM�`/Q a`H
o2M2`2 9 83j a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
o2`2HĕÞ R3 N8j o�bBMQ h2`2bBQ 2 6B;HBQ :Bmb2TT2 ab
oB�HQM2 L2`Q Þ Re 98R aQ+B2i¨ �;`B+QH� oB�HQM2
oB�HQM2 M�MQ Nj9 *`2�@ *2Mi`Q /B _B+2`+� T2` H�

*2`2�HB+QHim`� U*_1�@*A@o+V
oB`;BHBQÞ RN jNe aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
oB`;QÞ Rk eRR a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
oQH�MQ Nj8 aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

Re



o�`B2i� *Q/B+2
aA�L _2bTQMb�#BH2

oQHi� ky 3e9 aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
q�M; Rj Ne9 "2`iQM2 a2K2MiB aT�
u�`B RN dd8 Gm;�MQ G2QM�`/Q a`H
umK2 Ry 9k3 aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
w�` Rd NNy Gm;�MQ G2QM�`/Q a`H
w2mbÞ 9 ey3 J�`+?2iiB .QK2MB+Q
LQi2,
1bi`�iiQ /� ?iiT,ffrrrXbB�MXBi U�;;BQ`M�iQ �H jRfRkfkykjV
 o�`B2i¨ /� +QMb2`p�xBQM2
Þ o�`B2i¨ T2` H2 [m�HB MQM ĕ bi�iQ `B+?B2biQ BH +QMi`QHHQ BM +�KTQ M2H kykj

Rd



8XR o�`B2i¨ BM T`Qp� �B }MB /2HHǶBb+`BxBQM2 �H _2;Bbi`Q L�xBQM�H2 kykj

o�`B2i¨ *QbiBimiQ`2

a2+QM/Q �MMQ
�Mi2Q *G Gm;�MQ G2QM�`/Q a`H
�m`Q`� o� o�HH2 �;`B+QH� h�`/BiB 2 62``�M/Q aXTX�X
*�M/B/Q *G Gm;�MQ G2QM�`/Q a`H
*QbKQ o� o�HH2 �;`B+QH� h�`/BiB 2 62``�M/Q aXTX�X
1**P NN86S _B+2 h2+- AM+X
G2QM�`/BMQ Gm;�MQ G2QM�`/Q a`H
J2`BiQ So Gm;�MQ G2QM�`/Q a`H
S�`B/2 o� o�HH2 �;`B+QH� h�`/BiB 2 62``�M/Q aXTX�X
aQ+`�i2 o� o�HH2 �;`B+QH� h�`/BiB 2 62``�M/Q aXTX�X

S`BKQ �MMQ
�FB`� So >S_ aX`XHX
*GRyy SQH2M;?B :B�M/QK2MB+Q
.�BFB So >S_ aX`XHX
6�#BQ aQ+B2i¨ �;`B+QH� :BmHBQ J2HxB .Ƕ1`BH aXaX
6m`Q`2 "BHQMB J�bbBKQ
:`2i� a2+2 a�b
A`B� >S So >S_ aX`XHX
E�KB` So >S_ aX`XHX
JB`�B �F�B >S_ aX`XHX
JB`�B �K�B >S_ aX`XHX
L�/B` So >S_ aX`XHX
S�Mi2`� a2+2 a�b
SQF2` So SQH2M;?B :B�M/QK2MB+Q
a�Skjy8 a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
a�Skjye a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
a�Skjyd a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
a�Skjy3 a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
a�SkjyN a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
a�SkjRy a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
a�SkjRR a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB

S`BKQ �MMQ UbQiiQ bQ`p2;HB�Mx� m{+B�H2V
�TQHHQ :QH/ a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
.Q`�/Q a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
1**P3d8 J� _B+2 h2+- AM+X
1HBi2 So Gm;�MQ G2QM�`/Q a`H
62HB+2 A`2b a`H
6B2`Q A`2b a`H
6Q`i2 A`2b a`H
6Qt _BbQ :�HHQ aXTX�X
6m`#Q A`2b a`H
AM/�+Q Gm;�MQ G2QM�`/Q a`H
EBM/2` So SQH2M;?B :B�M/QK2MB+Q
PiiQ a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
_h>d9 _B+2 h2+- AM+X
ai`�/Bp�`B aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
oAXL�X_SA "2`iQM2 a2K2MiB aT�- *`2�@ *2Mi`Q /B _B+2`+� T2` H� *2`2�HB+QHim`� U*_1�@*A@o+V

S`Bp�iBp� o2;2i�H2
"�HBM o�bBMQ :Bmb2TT2

R3



o�`B2i¨ *QbiBimiQ`2
6BM�H2 Gm;�MQ G2QM�`/Q a`H
J�bi2` Gm;�MQ G2QM�`/Q a`H
aǶ1KBM�b J2HB :B�MTB2`Q
aR3yeR a�XSAXa1 a�`/Q SB2KQMi2b2 a2K2MiB
a2MBQ` Gm;�MQ G2QM�`/Q a`H

8Xk S`Bp�iBp� +QKmMBi�`B� T2` B `Bi`Qp�iB p2;2i�HB
_2;QH�K2MiQ *1 Mê kRyyfN9 /2H kdfdfN9

.2MQKBM�xBQM2 ai�imb hBiQH�`2 S`Qi2xBQM2 .�i� �TTHB+�xBQM2
�/`2i +�M+2HH�iQ *2Mi`2 6`�MÏ�Bb /m _Bx U*6_Vc

*2Mi`2 /2 +QQTû`�iBQM
AMi2`M�iBQM�H2 2M _2+?2`+?2
�;`QMQKB[m2 TQm` H2
.ûp2HQTT2K2Mi U*A_�.V

Rkfyjfkyy3

�/`B�MQ +�M+2HH�iQ al. *1_1�G1a aX*X�X ydfy9fkyyy
�7�` �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX yjfyRfkyye
�;�+?QM T`Q+2/m`� BM +Q`bQ *2Mi`2 6`�MÏ�Bb /m _Bx U*6_Vc

*2Mi`2 /2 +QQTû`�iBQM
AMi2`M�iBQM�H2 2M _2+?2`+?2
�;`QMQKB[m2 TQm` H2
.ûp2HQTT2K2Mi U*A_�.V

Rdfydfkykj

�;mB``2 +�M+2HH�iQ al. *1_1�G1a aX*X�X R9fy9fRNN3
�B�+2 �iiBpQ �HKQ aXTX�X Refyjfkyy9
�BpQ`B �iiBpQ Ai�HB�M _B+2 1tT2`BK2Mi ai�iBQM

UA_1aV aX`XHX
yefRyfkykR

�H#�`QM +�M+2HH�iQ *2Mi`2 6`�MÏ�Bb /m _Bx U*6_Vc
*2Mi`2 /2 +QQTû`�iBQM
AMi2`M�iBQM�H2 2M _2+?2`+?2
�;`QMQKB[m2 TQm` H2
.ûp2HQTT2K2Mi U*A_�.V

RkfyjfkyRy

�H#�i`Qb �iiBpQ �HKQ aXTX�X R9fykfkyyR
�HH2;`Q �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX kNfRyfkyR8
�Hp� �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX Rdfykfkykk
�M/`QK2/� *G �iiBpQ "�a6 Ai�HB� aXTX�Xc a�`/Q

SB2KQMi2b2 a2K2MiB aQ+X *QQTX
aQ+B2i¨ �;`B+QH�

RyfykfkykR

�MB`B/2 �iiBpQ GmB;B oBi�HQMB k8fRyfkyRj
�Mb�` �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX yjfy8fkyRd
�Mi�`2b +�M+2HH�iQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X

*QQTX aQ+B2i¨ �;`B+QH�
yRfykfkyRy

�T�+?2 _2/ +�M+2HH�iQ _Q#2`iQ S`BQ`� y9fy9fkyRd

RN



.2MQKBM�xBQM2 ai�imb hBiQH�`2 S`Qi2xBQM2 .�i� �TTHB+�xBQM2
�`/2Mi2 1: �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX y9fRkfkyR3
�`2H�i2 +�M+2HH�iQ al. *1_1�G1a aX*X�X y3fyjfkyyR
�`2b +�M+2HH�iQ �HKQ aXTX�X y9fy8fkyyy
�`BQbiQ *G �iiBpQ "�a6 Ai�HB� aXTX�Xc aXAXaX aQ+B2i¨

Ai�HB�M� a2K2MiB aXTX�X
R9fykfkyRN

�`Q/2Hi� �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX yjfy8fkyRd
�`b2M�H +�M+2HH�iQ Gm;�MQ G2QM�`/Q aX`XHX RyfRkfkyyd
�bB� +�M+2HH�iQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

aXTX�X
yjfRkfkyyk

�iH�MiBb +�M+2HH�iQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
aXTX�X

Refy8fkyy3

"�`QM2 *G �iiBpQ "�a6 Ai�HB� aXTX�Xc a�`/Q
SB2KQMi2b2 a2K2MiB aQ+X *QQTX
aQ+B2i¨ �;`B+QH�

jRfy8fkyR9

"2M/`2i +�M+2HH�iQ *QQT2`�iBp� /2 S`Q/m+iQ`2b /2
a2KBHH�b /2 �``Qx aX*XGX

RRfykfkyy3

"2MBb�Mib +�M+2HH�iQ *QQT2`�iBp� /2 S`Q/m+iQ`2b /2
a2KBHH�b /2 �``Qx aX*XGX

RRfykfkyy3

"QK#QM2i �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX kRfRkfkyyd
"`2xx� +�M+2HH�iQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X

*QQTX aQ+B2i¨ �;`B+QH�
y9fy9fkyRj

"`BM+� �iiBpQ *QQT2`�iBp� /2 S`Q/m+iQ`2b /2
a2KBHH�b /2 �``Qx aX*XGX

y3fy8fkyRd

"aALRN �iiBpQ "2`iQM2 a2K2MiB aXTX�X y9fyjfkykR
"ahk �iiBpQ "2`iQM2 a2K2MiB aXTX�X y9fyjfkykR
*�#�M +�M+2HH�iQ *A_�.@"APac *2Mi`2 6`�MÏ�Bb /m

_Bx U*6_V
RRfyefkyRj

*�/2i +�M+2HH�iQ h2t�b ��J lMBp2`bBiv avbi2Kc
lLAh1. ah�h1a .1ShX P6
�:_A*lGhl_1

yjfRkfkyyk

*�K#QM +�M+2HH�iQ *A_�.@"APac *2Mi`2 6`�MÏ�Bb /m
_Bx U*6_V

y8fykfkyR9

*�M�H +�M+2HH�iQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX RNfyjfkyyk
*�TQ �iiBpQ aQ+B2i¨ �;`B+QH� :BmHBQ J2HxB /Ƕ1`BH

aXaX
Rjfy9fkykR

*�`M�p�H �iiBpQ "2`iQM2 a2K2MiB aXTX�X jyfRyfkyR8
*�`MBb2 �iiBpQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X

*QQTX aQ+B2i¨ �;`B+QH�
R8fyNfkyy3

*�`MBb2 S`2+Q+2 +�M+2HH�iQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X
*QQTX aQ+B2i¨ �;`B+QH�

R8fyNfkyy3

*�`QHv �iiBpQ _BbQ :�HHQ aXTX�X kdfyRfkykR
*�`i2bBQ �iiBpQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

aXTX�X
yRfykfkykk

*�b�MQp� �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX kNfRyfkyR8
*�bi2HHb +�M+2HH�iQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX kjfydfRNN3
*�biB;HB�MQ �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX kRfRkfkyky
*�biQ`2 �iiBpQ �HKQ aXTX�X y8fy3fkyRj
*2Mi�m`Q �iiBpQ �HKQ aXTX�X Refyjfkyy9

ky



.2MQKBM�xBQM2 ai�imb hBiQH�`2 S`Qi2xBQM2 .�i� �TTHB+�xBQM2
*2Mi`Q �iiBpQ "2`iQM2 a2K2MiB aXTX�Xc a2+2 aX�XbX

/B *2`BQHB a2`;BQ
kefyRfkyRy

*2`2`2 �iiBpQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X
*QQTX aQ+B2i¨ �;`B+QH�

R8fyNfkyy3

*?BK2`� +�M+2HH�iQ �HKQ aXTX�X y9fy8fkyyy
*?B`QM2 T`Q+2/m`� BM +Q`bQ �HKQ aXTX�X yjfy8fkykj
*B`+2 T`Q+2/m`� BM +Q`bQ �HKQ aXTX�X yjfy8fkykj
*G �yR �iiBpQ "�a6 Ai�HB� aXTX�X R8fyRfkyR3
*Gyyd �iiBpQ "�a6 Ai�HB� aXTX�X y9fy9fkykj
*GRk �iiBpQ "�a6 �;`Q+?2KB+�H S`Q/m+ib "XoXc

1Mi2 L�xBQM�H2 _BbB
kkfyefkyRk

*GRk8>S �iiBpQ "�a6 Ai�HB� aXTX�X y8fy8fkykR
*GR9k�_ +�M+2HH�iQ "Q�`/ Q7 h`mbi22b Q7 i?2 lMBp2`bBiv

Q7 �`F�Mb�b LX�X
ykfyefkyRy

*GR8 �iiBpQ "�a6 Ai�HB� aXTX�Xc 1Mi2 L�xBQM�H2
_BbB

kNfyefkyR8

*GRdR�_ +�M+2HH�iQ "Q�`/ Q7 h`mbi22b Q7 i?2 lMBp2`bBiv
Q7 �`F�Mb�b LX�X

ydfy8fkyy3

*GR3 �iiBpQ "�a6 Ai�HB� aXTX�Xc 1Mi2 L�xBQM�H2
_BbB

yjfRRfkykk

*GR3R�_ +�M+2HH�iQ "Q�`/ Q7 h`mbi22b Q7 i?2 lMBp2`bBiv
Q7 �`F�Mb�b LX�X

ykfyefkyRy

*Gke �iiBpQ "�a6 �;`Q+?2KB+�H S`Q/m+ib "XoXc
1Mi2 L�xBQM�H2 _BbB

y8fRyfkyRR

*Gk3 �iiBpQ "�a6 Ai�HB� aXTX�Xc 1Mi2 L�xBQM�H2
_BbB

kkfy8fkyRd

*GjR �iiBpQ "�a6 Ai�HB� aXTX�Xc 1Mi2 L�xBQM�H2
_BbB

R8fyefkyRe

*Gjj �iiBpQ "�a6 Ai�HB� aXTX�Xc 1Mi2 L�xBQM�H2
_BbB

kkfy8fkyRd

*Gj8 �iiBpQ "�a6 Ai�HB� aXTX�Xc 1Mi2 L�xBQM�H2
_BbB

kjfyNfkyRN

*Gj33 �iiBpQ "�a6 Ai�HB� aXTX�Xc 1Mi2 L�xBQM�H2
_BbB

kkfyefkyR3

*G9e �iiBpQ "�a6 �;`Q+?2KB+�H S`Q/m+ib "XoXc
1Mi2 L�xBQM�H2 _BbB

kkfyefkyRk

*G8Ry �iiBpQ "�a6 Ai�HB� aXTX�Xc 1Mi2 L�xBQM�H2
_BbB

kjfyNfkyRN

*GdR �iiBpQ "�a6 �;`Q+?2KB+�H S`Q/m+ib "XoXc
1Mi2 L�xBQM�H2 _BbB

y8fRyfkyRR

*G3y �iiBpQ "�a6 �;`Q+?2KB+�H S`Q/m+ib "XoXc
1Mi2 L�xBQM�H2 _BbB

kkfyefkyRk

*QM/Q` +�M+2HH�iQ �HKQ aXTX�X RNfyjfRNN3
*QTb2K�` d �iiBpQ *QQT2`�iBp� /2 S`Q/m+iQ`2b /2

a2KBHH�b /2 �``Qx aX*XGX
yRfykfkyRe

*QTb2K�` N �iiBpQ *QQT2`�iBp� /2 S`Q/m+iQ`2b /2
a2KBHH�b /2 �``Qx aX*XGX

kNfy3fkyRN

*Q`BK#Q �iiBpQ �HKQ aXTX�X y8fy3fkyRj
*Q`b� �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX R8fRkfkykR

kR



.2MQKBM�xBQM2 ai�imb hBiQH�`2 S`Qi2xBQM2 .�i� �TTHB+�xBQM2
*Q`b�`Q �iiBpQ A/2�`BbQ aQ+B2i� �;`B+QH� aX`XHX Ryfy8fkyRN
*`QMQ �iiBpQ �HKQ aXTX�X ykfy3fkyRy
*_qj T`Q+2/m`� BM +Q`bQ 1Mi2 L�xBQM�H2 _BbB yNfRRfkykk
.�Mi2 �iiBpQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

aXTX�X
R8fykfkyR3

.�`/Q �iiBpQ �HKQ aXTX�X ykfy3fkyRy

.�`BQ *G +�M+2HH�iQ "�a6 Ai�HB� aXTX�Xc a�`/Q
SB2KQMi2b2 a2K2MiB aQ+X *QQTX
aQ+B2i¨ �;`B+QH�

RyfykfkykR

.2H7Q �iiBpQ �HKQ aXTX�X yRfy3fkyR3

.2HK�` �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX yefy9fkyy9

.2Hi� �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX k8fy9fkyy8

.QƢ�M� +�M+2HH�iQ AMbiBimiQ >BbT�MB+Q /2H �``Qx aX�X kRfykfRNNe

.m+�iQ �iiBpQ *_1� R9fRkfkyRR
1#�MQ J�t �iiBpQ Ai�HB�M _B+2 1tT2`BK2Mi ai�iBQM

UA_1aV aX`XHX
yefRyfkykR

1/BbQM �iiBpQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
aXTX�X

kNfyRfkykR

1H2ii`� �iiBpQ �HKQ aXTX�X ydfy3fkyRk
1`+QH2 +�M+2HH�iQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

aXTX�X
k8fydfkyye

1`B/�MQ +�M+2HH�iQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
aXTX�X

kRfyRfkyRj

1bTB/BQ +�M+2HH�iQ AMbiBimiQ >BbT�MB+Q /2H �``Qx aX�X RyfRRfkyRR
1m`QbBb �iiBpQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

aXTX�X
ykfRyfkyyj

1p2`2bi +�M+2HH�iQ Gm;�MQ G2QM�`/Q aX`XHX y9fRkfkyRd
6�/Q �iiBpQ AMbiBimiQ >BbT�MB+Q /2H �``Qx aX�X yefykfkyRk
6�M;� +�M+2HH�iQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX k9fRyfRNNd
6�MB �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX RNfyjfkyyk
6�MB+`Bb �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX R9fy9fkyRR
6�bi `BiB`�iQ Gm;�MQ G2QM�`/Q aX`XHX RefyRfkyRk
62#Q �iiBpQ �HKQ aXTX�X ydfy3fkyRk
62/`� �iiBpQ �HKQ aXTX�X ydfy3fkyRk
62HBt �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX RkfRkfkyR9
62HBt k �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX kRfRkfkyky
62MB+2 +�M+2HH�iQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

aXTX�X
y8fy9fkyRj

62MBb +�M+2HH�iQ �HKQ aXTX�X RNfyjfRNN3
6B/DB +�M+2HH�iQ al. *1_1�G1a aX*X�X y3fyjfkyyR
6BM�H2 T`Q+2/m`� BM +Q`bQ Gm;�MQ G2QM�`/Q aX`XHX y8fyjfkykk
6QMb� +�M+2HH�iQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX k9fRyfRNNd
6Q`imM�iQ �iiBpQ Ai�HB�M _B+2 1tT2`BK2Mi ai�iBQM

UA_1aV aX`XHX
yefRyfkykR

6`�;`�M+2 +�M+2HH�iQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
aXTX�X

y3fykfkyyR

kk



.2MQKBM�xBQM2 ai�imb hBiQH�`2 S`Qi2xBQM2 .�i� �TTHB+�xBQM2
6m`B� *G �iiBpQ "�a6 Ai�HB� aXTX�Xc a�`/Q

SB2KQMi2b2 a2K2MiB aQ+X *QQTX
aQ+B2i¨ �;`B+QH�

jRfy8fkyR9

:�;2`QM �iiBpQ *2Mi`2 6`�MÏ�Bb /m _Bx U*6_Vc
*2Mi`2 /2 +QQTû`�iBQM
AMi2`M�iBQM�H2 2M _2+?2`+?2
�;`QMQKB[m2 TQm` H2
.ûp2HQTT2K2Mi U*A_�.V

RkfyjfkyRy

:�B� 1: �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX y9fRkfkyR3
:�H�bbB� +�M+2HH�iQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X

*QQTX aQ+B2i¨ �;`B+QH�
jRfy8fkyR9

:�H�itQ +�M+2HH�iQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX k9fRyfRNNd
:�HQ �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX Refydfkyyd
:�M�Q +�M+2HH�iQ al. *1_1�G1a aX*X�X R9fy9fRNN3
:�p2HH� �iiBpQ *QQT2`�iBp� /2 S`Q/m+iQ`2b /2

a2KBHH�b /2 �``Qx aX*XGX
k9fRkfkyRk

:2HbQ �iiBpQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
aXTX�X

R8fykfkyR3

:2KBMB �iiBpQ �HKQ aXTX�X R9fykfkyyR
:B�MQ �iiBpQ �HKQ aXTX�X Refyjfkyy9
:B;HBQ �iiBpQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

aXTX�X
jRfyjfkyRR

:BH/� �iiBpQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
aXTX�X

R8fykfkyR3

:BM2b +�M+2HH�iQ *A_�.@"APac *2Mi`2 6`�MÏ�Bb /m
_Bx U*6_V

R9fyjfkyRk

:BQiiQ T`Q+2/m`� BM +Q`bQ Gm;�MQ G2QM�`/Q aX`XHX R8fRkfkykR
:H�/BQ �iiBpQ �HKQ aXTX�X kRfRkfRNN3
:H2p� �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX RjfyRfkyy8
:HQ`B� �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX RNfRRfkyyN
:QHB� �iiBpQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

aXTX�X
jyfyRfkyky

:`2+�H2 T`Q+2/m`� BM +Q`bQ _BbQ :�HHQ aXTX�X jRfyRfkykj
:m�/B�;`�M �iiBpQ AMbiBimiQ >BbT�MB+Q /2H �``Qx aX�X RyfRRfkyRR
:m�`� �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX yefy9fkyy9
>2H2M2 +�M+2HH�iQ al. *1_1�G1a aX*X�X yNfRRfRNN3
>BbT�HQM; �iiBpQ AMbiBimiQ >BbT�MB+Q /2H �``Qx aX�X yjfy8fkykR
>BbT�K�` �iiBpQ AMbiBimiQ >BbT�MB+Q /2H �``Qx aX�X RyfRRfkyRR
A�`BK �iiBpQ 1Mi2 L�xBQM�H2 _BbB kkfyefkyRk
A#2`B+Q *G T`Q+2/m`� BM +Q`bQ "�a6 SQ`im;m2b� aX�Xc Gm;�MQ

G2QM�`/Q aX`XHX
yNfy8fkykj

A#Bb +�M+2HH�iQ �HKQ aXTX�X RNfyjfRNN3
AH *�`/BM�H2 �iiBpQ �M 62/ �;`B aX`XHX aQ+B2i¨ �;`B+QH� RjfyRfkyRe
AH JQ`Q �iiBpQ �M 62/ �;`B aX`XHX aQ+B2i¨ �;`B+QH� kefRRfkyR9
AH/� �iiBpQ AMbiBimiQ >BbT�MB+Q /2H �``Qx aX�X kefy3fkyy3
AHH2i� �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX y3fyefkyR8
AM/�+Q T`Q+2/m`� BM +Q`bQ Gm;�MQ G2QM�`/Q aX`XHX RefRkfkykR
CQHHv L2`Q �iiBpQ :B�M SB2`Q J2HB RefyRfkyky

kj



.2MQKBM�xBQM2 ai�imb hBiQH�`2 S`Qi2xBQM2 .�i� �TTHB+�xBQM2

E�`M�F �iiBpQ aQ+B2i¨ �;`B+QH� :BmHBQ J2HxB /Ƕ1`BH
aXaX

kdfRyfRNNN

E2K2i �iiBpQ �xB2M/� �;`B+QH� :`2TTB GBb� 2
Gm+� aXaX

kyfRkfkyR9

E2`Bb +�M+2HH�iQ AKT`2b� �;`B+QH� :`�;HB� J�ii2Q kyfRkfkyR9
EQHQ`�/Q +�M+2HH�iQ SB++Q :B�MK�`BQ 2 "2M2/2iiQ aXaX RyfyRfkyRj
EQb?B?BF�`B >j +�M+2HH�iQ >PL.� JPhP_ *PXGh.X kyfydfkyyd
EQb?B?BF�`B E�xmb� R
:Q

+�M+2HH�iQ >PL.� JPhP_ *PXGh.X yefRkfkyyd

E`vbi�HHBMQ `B}mi�iQ Gm;�MQ G2QM�`/Q aX`XHX RefyRfkyRk
G�KQM2 +�M+2HH�iQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

aXTX�X
y3fykfkyyR

G�b2` �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX yefRkfkyR3
G�aCEEky �iiBpQ "2`iQM2 a2K2MiB aXTX�X RjfyRfkykR
G2QM�`/BMQ T`Q+2/m`� BM +Q`bQ Gm;�MQ G2QM�`/Q aX`XHX RNfRkfkykk
G2QM�`/Q �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX k8fRRfkyRe
G2p�Mi2 `BiB`�iQ _BbQ :�HHQ aXTX�X kefykfkyRN
GB#2`Q �iiBpQ "�a6 �;`Q+?2KB+�H S`Q/m+ib "XoXc

1Mi2 L�xBQM�H2 _BbB
ykfy8fkyye

GBM+2 �iiBpQ 1Mi2 L�xBQM�H2 _BbB y8fRyfkyRR
GB`BQ �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX y3fyefkyR8
GmM� *G �iiBpQ "�a6 Ai�HB� aXTX�Xc a�`/Q

SB2KQMi2b2 a2K2MiB aQ+X *QQTX
aQ+B2i¨ �;`B+QH�

kRfRRfkyRR

GmbBi�MQ �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX y9fRkfkyRd
J�2bi`�H2 �iiBpQ _BbQ :�HHQ aXTX�X kefykfkyRN
J�Hĕ T`Q+2/m`� BM +Q`bQ _B++�`/Q S`BQ`� RkfyRfkykk
J�K#Q �iiBpQ *2Mi`2 6`�MÏ�Bb /m _Bx U*6_Vc

*2Mi`2 /2 +QQTû`�iBQM
AMi2`M�iBQM�H2 2M _2+?2`+?2
�;`QMQKB[m2 TQm` H2
.ûp2HQTT2K2Mi U*A_�.V

yjfyjfkykR

J�MQ#ő �iiBpQ *2Mi`2 6`�MÏ�Bb /m _Bx U*6_Vc
*2Mi`2 /2 +QQTû`�iBQM
AMi2`M�iBQM�H2 2M _2+?2`+?2
�;`QMQKB[m2 TQm` H2
.ûp2HQTT2K2Mi U*A_�.V

RRfyefkyRj

J�` �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX kRfRkfkyyd
J�`2 *G �iiBpQ "�a6 Ai�HB� aXTX�Xc a�`/Q

SB2KQMi2b2 a2K2MiB aQ+X *QQTX
aQ+B2i¨ �;`B+QH�

kRfRRfkyRR

J�`BbK� �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX yefy9fkyy9
J�`[m2b� �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX ydfRyfkyR9
J�bQ +�M+2HH�iQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX y3fRyfRNNd
J�bi2` T`Q+2/m`� BM +Q`bQ Gm;�MQ G2QM�`/Q aX`XHX y8fyjfkykk
J�i� �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX ydfRyfkyR9
J2+Q +�M+2HH�iQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X

*QQTX aQ+B2i¨ �;`B+QH�
y9fy9fkyRj

k9



.2MQKBM�xBQM2 ai�imb hBiQH�`2 S`Qi2xBQM2 .�i� �TTHB+�xBQM2

J2/2� �iiBpQ �HKQ aXTX�X y8fy3fkyRj
J2;mKB �iiBpQ C6* AMi2`M�iBQM�H U1m`QT2V :K#>c

aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
aXTX�X

y9fykfkyR8

JBMBK� �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX kRfRkfkyyd
JB`�B �iiBpQ >S_ aX`XHX kdfyNfkyRe
JB`FQ �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX R3fRRfkyRj
JBb�FB �iiBpQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X

*QQTX aQ+B2i¨ �;`B+QH�
RyfykfkykR

JQH2i� �iiBpQ *QQT2`�iBp� /2 S`Q/m+iQ`2b /2
a2KBHH�b /2 �``Qx aX*XGX

y3fy8fkyRd

JQMibB�M2HH �iiBpQ *�K�`� �``Q+2`� /2H JQMibB¨ B
a2++BQ /2 *`2/Bi aX*X*XGX

kNfydfkyyk

Jmb� +�M+2HH�iQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X
*QQTX aQ+B2i¨ �;`B+QH�

kRfRRfkyRR

JwRy8 �iiBpQ aQ+B2i¨ �;`B+QH� :BmHBQ J2HxB /Ƕ1`BH
aXaX

kRfyRfkykR

JwR3R �iiBpQ aQ+B2i¨ �;`B+QH� :BmHBQ J2HxB /Ƕ1`BH
aXaX

Rjfy9fkykR

Jw�d �iiBpQ aQ+B2i¨ �;`B+QH� :BmHBQ J2HxB /Ƕ1`BH
aXaX

Rjfy9fkykR

L�`+BbQ 1: �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX y9fRkfkyR3
L2`Q "2TTBMQ �iiBpQ aQ+B2i¨ �;`B+QH� J2HQiiB :Bmb2TT2

� *X bXbX
k9fyRfkyR9

L2`QM2 �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX RyfRkfkyyd
L2`QM2 k �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX kRfRkfkyky
L2`QM2 :QH/ �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX kNfRyfkyR8
LBM7� �iiBpQ �HKQ aXTX�X ydfy3fkyRk
P+2�MQ �iiBpQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X

*QQTX aQ+B2i¨ �;`B+QH�
RkfRkfkyRR

PK2;� *G �iiBpQ "�a6 Ai�HB� aXTX�X RNfykfkykR
PMB+2 �iiBpQ *_1� R9fRkfkyRR
P`�M;2 LQ`B �iiBpQ 1H2QMQ`� "2`iQHQM2 RNfRkfkyR9
P`2HH�M� �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX yefy9fkyy9
P`BQM2 +�M+2HH�iQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X

*QQTX aQ+B2i¨ �;`B+QH�
yRfykfkyRy

S�;�MBMB T`Q+2/m`� BM +Q`bQ *_1�c aXAXaX aQ+B2i¨ Ai�HB�M�
a2K2MiB aXTX�X

R8fykfkykj

S�b+�H �iiBpQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
aXTX�X

yRfykfkykk

S�iQ +�M+2HH�iQ Gm;�MQ G2QM�`/Q aX`XHX R3fRRfkyRj
S�iv +�M+2HH�iQ *A_�.@"APac *2Mi`2 6`�MÏ�Bb /m

_Bx U*6_V
y8fykfkyR9

S2M2HQT2 �iiBpQ A/2�`BbQ aQ+B2i� �;`B+QH� aX`XHX Ryfy8fkyRN
S2`7mK �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX R9fy9fkyRR
S2`b2Q +�M+2HH�iQ �HKQ aXTX�X kRfRkfRNN3
SBƢ�M� �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX kRfRkfkyyd
SQi2M+B� �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX yjfy8fkyRd

k8



.2MQKBM�xBQM2 ai�imb hBiQH�`2 S`Qi2xBQM2 .�i� �TTHB+�xBQM2
S`�+?BM#m`B k +�M+2HH�iQ .2T�`iK2Mi Q7 �;`B+mHim`2 h?�BH�M/ kyfyRfkyy8
S`2b2M �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX R9fy9fkyRR
S`2biQ +�M+2HH�iQ Gm;�MQ G2QM�`/Q aX`XHX RefyRfkyRk
S`Qi2Q �iiBpQ �HKQ aXTX�X y8fy3fkyRj
SmK� �iiBpQ 1Mi2 L�xBQM�H2 _BbB y8fRyfkyRR
SmMi�H �iiBpQ AMbiBimiQ >BbT�MB+Q /2H �``Qx aX�X kRfykfRNNe
SoGyk9 �iiBpQ "�a6 Ai�HB� aXTX�X k3fyjfkyRN
SoGRje Ah �iiBpQ "�a6 Ai�HB� aXTX�X RNfykfkykR
ZJRyyj +�M+2HH�iQ "�v2` *`QTa+B2M+2 �: RRfRyfkyRy
_2;BM� �iiBpQ AMbiBimiQ L�+BQM�H /2 AMp2biB;�+BƦM

v h2+MQHQ;ő� �;`�`B� v �HBK2Mi�`B�
UALA�Vc AMbiBimiQ o�H2M+B�MQ /2
AMp2biB;�+BQM2b �;`�`B�b UAoA�V

R3fyjfkyRN

_2T2`bQ �iiBpQ :BQp�MMB oBHH� k3fyNfkyRe
_: kyR �iiBpQ _BbQ :�HHQ aXTX�X k8fykfkyRe
_:kyk �iiBpQ _BbQ :�HHQ aXTX�X RefykfkyRd
_:jyy� �iiBpQ _BbQ :�HHQ aXTX�X jyfyRfkyky
_B#�H/Q �iiBpQ "2`iQM2 a2K2MiB aXTX�X jyfRyfkyR8
_B+�bi2HHQ �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX R9fy9fkyRR
_B2;2 +�M+2HH�iQ *A_�.@"APac *2Mi`2 6`�MÏ�Bb /m

_Bx U*6_V
y8fykfkyR9

_BQM/ �iiBpQ "2`iQM2 a2K2MiB aXTX�X R8fyRfkyky
_BT�HHQ +�M+2HH�iQ *QQT2`�iBp� /2 S`Q/m+iQ`2b /2

a2KBHH�b /2 �``Qx aX*XGX
RRfykfkyy3

_Bb`mb �iiBpQ "2`iQM2 a2K2MiB aXTX�X yRfRyfkyy9
_QM�H/Q �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX RNfRRfkyyN
_QbbQ _Qb2ii� �iiBpQ aQ+B2i¨ �;`B+QH� J2HQiiB :Bmb2TT2

� *X bXbX
RyfyRfkyRd

_Qmbiv +�M+2HH�iQ *2Mi`2 6`�MÏ�Bb /m _Bx U*6_Vc
*2Mi`2 /2 +QQTû`�iBQM
AMi2`M�iBQM�H2 2M _2+?2`+?2
�;`QMQKB[m2 TQm` H2
.ûp2HQTT2K2Mi U*A_�.V

y8fykfkyR9

_mK#� �iiBpQ *2Mi`2 6`�MÏ�Bb /m _Bx U*6_Vc
*2Mi`2 /2 +QQTû`�iBQM
AMi2`M�iBQM�H2 2M _2+?2`+?2
�;`QMQKB[m2 TQm` H2
.ûp2HQTT2K2Mi U*A_�.V

k8fyjfkykR

a�kyyj T`Q+2/m`� BM +Q`bQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X
*QQTX aQ+B2i¨ �;`B+QH�

kjfyRfkykj

a�;Bii�`BQ �iiBpQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
aXTX�X

RRfyjfkyRj

a�HpQ +�M+2HH�iQ *_1� R9fRkfkyRR
a�K#� +�M+2HH�iQ Gm;�MQ G2QM�`/Q aX`XHX RyfRkfkyyd
a�MHm+� �iiBpQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

aXTX�X
R8fykfkyR3

a�Mi2`MQ +�M+2HH�iQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
aXTX�X

kyfy9fRNN3

ke



.2MQKBM�xBQM2 ai�imb hBiQH�`2 S`Qi2xBQM2 .�i� �TTHB+�xBQM2
a+m/Q +�M+2HH�iQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

aXTX�X
k8fydfkyye

aǶ1KBM�b T`Q+2/m`� BM +Q`bQ :B�M SB2`Q J2HB RNfyRfkykk
a2MBQ` T`Q+2/m`� BM +Q`bQ Gm;�MQ G2QM�`/Q aX`XHX y8fyjfkykk
a2vM2 +�M+2HH�iQ *A_�.@"APac *2Mi`2 6`�MÏ�Bb /m

_Bx U*6_V
R9fyjfkyRk

a72`� `BiB`�iQ Gm;�MQ G2QM�`/Q aX`XHX RefyRfkyRk
aB#BHH� T`Q+2/m`� BM +Q`bQ �HKQ aXTX�X yjfy8fkykj
aBM7QMB� �iiBpQ Ai�HB�M _B+2 1tT2`BK2Mi ai�iBQM

UA_1aV aX`XHX
yefRyfkykR

aB`#�H +�M+2HH�iQ *2Mi`2 6`�MÏ�Bb /m _Bx U*6_Vc
*2Mi`2 /2 +QQTû`�iBQM
AMi2`M�iBQM�H2 2M _2+?2`+?2
�;`QMQKB[m2 TQm` H2
.ûp2HQTT2K2Mi U*A_�.V

RkfyjfkyRy

aA_AP *G �iiBpQ "�a6 Ai�HB� aXTX�Xc a�`/Q
SB2KQMi2b2 a2K2MiB aQ+X *QQTX
aQ+B2i¨ �;`B+QH�

ykfy8fkyyd

aAa_kR8 +�M+2HH�iQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
aXTX�X

ykfRyfkyyj

aCEE �iiBpQ "2`iQM2 a2K2MiB aXTX�X y8fRyfkyRd
aCEh `BiB`�iQ "2`iQM2 a2K2MiB aXTX�X y8fRyfkyRd
aCEhkR �iiBpQ "2`iQM2 a2K2MiB aXTX�X RjfyRfkykR
aQH2 *G �iiBpQ "�a6 Ai�HB� aXTX�Xc a�`/Q

SB2KQMi2b2 a2K2MiB aQ+X *QQTX
aQ+B2i¨ �;`B+QH�

kRfRRfkyRR

aQiQ �iiBpQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX yjfy8fkyRd
aS88 +�M+2HH�iQ Gm;�MQ G2QM�`/Q aX`XHX kNfyjfkyye
aTBM� +�M+2HH�iQ �HKQ aXTX�X kRfRkfRNN3
amb�M +�M+2HH�iQ a2KBHH�b *2`iB}+�/�b *�bi2HHb aXGX kjfydfRNN3
h�M�`Q +�M+2HH�iQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

aXTX�X
y9fykfkyyk

h2� �iiBpQ �HKQ aXTX�X y9fy8fkyyy
h2H2K�+Q �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX k8fRRfkyRe
h2``� *G �iiBpQ "�a6 Ai�HB� aXTX�Xc a�`/Q

SB2KQMi2b2 a2K2MiB aQ+X *QQTX
aQ+B2i¨ �;`B+QH�

jRfy8fkyR9

h2b2Q �iiBpQ �HKQ aXTX�X ydfy3fkyRk
h2bH� �iiBpQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

aXTX�X
kNfyRfkykR

h2iB �iiBpQ �HKQ aXTX�X y8fy3fkyRj
hB#2` +�M+2HH�iQ *A_�.@"APac *2Mi`2 6`�MÏ�Bb /m

_Bx U*6_V
RRfyefkyRj

hB#2`BQ �iiBpQ 1Mi2 L�xBQM�H2 _BbB kefydfkyRN
lHBbb2 �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX kRfyjfkyye
l`�MQ +�M+2HH�iQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X

*QQTX aQ+B2i¨ �;`B+QH�
R8fyNfkyy3

o�H2Mi2 �iiBpQ 1Mi2 L�xBQM�H2 _BbB Refy8fkyR3
o�b+Q �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX RefyRfkyRk

kd



.2MQKBM�xBQM2 ai�imb hBiQH�`2 S`Qi2xBQM2 .�i� �TTHB+�xBQM2
o2;� �iiBpQ �HKQ aXTX�X RNfyjfRNN3
o2HQt �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX kRfRkfkyky
o2M2`2 �iiBpQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X

*QQTX aQ+B2i¨ �;`B+QH�
kNfRkfRNN8

o2`2/� +�M+2HH�iQ *QQT2`�iBp� /2 S`Q/m+iQ`2b /2
a2KBHH�b /2 �``Qx aX*XGX

k9fRkfkyRk

o2`2Hĕ �iiBpQ _Q#2`iQ S`BQ`� R3fyjfkykR
oAXL�X_SA T`Q+2/m`� BM +Q`bQ "2`iQM2 a2K2MiB aXTX�Xc *_1� R9fyRfkykk
oBQH2i LQ`B �iiBpQ 1H2QMQ`� "2`iQHQM2 RNfRkfkyR9
oB`;BHBQ �iiBpQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB

aXTX�X
jyfyRfkyky

oB`;Q +�M+2HH�iQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X
*QQTX aQ+B2i¨ �;`B+QH�

kRfRRfkyRR

oQHi� �iiBpQ aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
aXTX�X

yRfykfkykk

omH+�MQ +�M+2HH�iQ a�`/Q SB2KQMi2b2 a2K2MiB aQ+X
*QQTX aQ+B2i¨ �;`B+QH�

yRfykfkyRy

u�`B �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX kRfRkfkyky
umK2 �iiBpQ C6* AMi2`M�iBQM�H U1m`QT2V :K#>c

aXAXaX aQ+B2i¨ Ai�HB�M� a2K2MiB
aXTX�X

Refy8fkyy3

w�` �iiBpQ Gm;�MQ G2QM�`/Q aX`XHX yefRkfkyR3
w2}`Q `BiB`�iQ �HKQ aXTX�X y9fy8fkyyy
w2mb +�M+2HH�iQ �HKQ aXTX�X RNfyjfRNN3
LQi2,
1bi`�iiQ /�H bBiQ ?iiT,ffrrrX+TpQX2m`QT�X2m U�;;BQ`M�iQ �H jRfRkfkykjV
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e .�iB K2i2`2QHQ;B+B

0° C

10° C

20° C

30° C

apr mag giu lug ago set ott

T° max. T° min. 2011 − 2022 2023

6B;m`� R, h2KT2`�im`2 kykj � +QM7`QMiQ +QM K2/B2 �MMB kyRR@kykk Uo2`+2HHB @.�iB _2i2 �;`QK2i2Q`QHQ;B+�
/2H SB2KQMi2 _2;BQM2 SB2KQMi2 @ �bb2bbQ`�iQ �;`B+QHim`� @ a2iiQ`2 6BiQb�MBi�`BQV
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0 mm

50 mm

100 mm

apr mag giu lug ago set ott

2011 − 2022 2023

6B;m`� k, S`2+BTBi�xBQMB kykj � +QM7`QMiQ +QM K2/B2 �MMB kyRR@kykk Uo2`+2HHB @ .�iB _2i2 �;`QK2i2Q`QHQ;B+�
/2H SB2KQMi2 _2;BQM2 SB2KQMi2 @ �bb2bbQ`�iQ �;`B+QHim`� @ a2iiQ`2 6BiQb�MBi�`BQV
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d *QMi`QHHQ /2HH2 +QHiBp�xBQMB /� b2K2 M2H kykj
amT2`}+B 2bT`2bb2 BM 2ii�`BX

o�`B2i¨ S`QppBbQ`B� S`2#�b2 2 #�b2 Rê _BT`X kê _BT`X �TT`Qp�iB a+�`i�iB hQi�H2
9`BR3fRd8Þ yXyy yXRy yXyy yXyy yXRy yXyy yXRy
�BpQ`Bß yXyy yXR9 NX9y R9X8y k9Xy9 RNXkR 9jXk8
�FB`� Sp yXyy yXyy yXyy yXyy yXyy yXkk yXkk
�H#�i`Qb yXyy yXke yXyy yXyy yXke yXyy yXke
�HH2;`Q yXyy 3X88 kyXy8 dXyy j8Xey jX9y jNXyy
�Hp�ß yXyy RXRd yXyy yXyy RXRd yXyy RXRd
�TQHHQ yXyy 3Xd9 yXyy yXyy 3Xd9 yXyy 3Xd9
�`�H/Q Sp yXyy R3dXdk yXyy 9j3X8R ekeXkj RNdX3k 3k9Xy8
�`#Q`BQ yXyy k8X3e yXyy yXyy k8X3e yXyy k8X3e
�`;Q yXyy RXyy NXR8 yXyy RyXR8 yXyy RyXR8
�`B2i2 yXyy eXye k8XRN yXyy jRXk8 yXyy jRXk8
�`T� yXyy 8XNy jdXR9 kRXNk e9XNe yXyy e9XNe
�`i2KB/2 yXyy yXky yXyy kXyy kXky kXyy 9Xky
�m;mbiQ yXyy jXRy yXyy yXyy jXRy yXyy jXRy
"�H/Q yXyy yXd8 RdX39 yXyy R3X8N k3XNk 9dX8R
"�HBHH� yXyy NXy9 yXyy yXyy NXy9 yXyy NXy9
"`BQ yXyy yXk9 3yXNd yXyy 3RXkR yXyy 3RXkR
"bBMRN yXyy 9XkN yXyy yXyy 9XkN yXyy 9XkN
*�KK2Q yXyy 3Xyy yXyy RdRXjN RdNXjN NXdk R3NXRR
*�M/B/Q *H kXNy yXyy yXyy yXyy kXNy yXyy kXNy
*�TQ yXyy kXNe RyXek yXyy RjX83 yXyy RjX83
*�`�p�;;BQß yXyy jXd3 RkkXjy jNRXy9 8RdXRk kXNR 8kyXyj
*�`M�`QHB yXyy ekXkj k3eXye RR8Xjd 9ejXee 3RXyd 899Xdj
*�`MBb2 yXyy 8Xyy k3Xey yXyy jjXey yXyy jjXey
*�`QHv yXyy yXRk 8XN9 k8XRj jRXRN yXyy jRXRN
*�`i2bBQ yXyy dXNN e8X3d yXyy djX3e yXyy djX3e
*�b�MQp� yXyy kX3y yXyy yXyy kX3y 9Xek dX9k
*�bi2HKQ+?B yXyy yXyy yXyy yXyy yXyy yXej yXej
*2H2bi2ß yXyy RXde yXyy yXyy RXde yXyy RXde
*2Mi�m`Q yXyy eX9N 3jX9d RkdX8R kRdX9d j3XRd k88Xe9
*2`2`2 yXyy kyX9k jyXNd yXyy 8RXjN jXyy 89XjN
*?BM2b2
P`B;BM�`BQȜ

yXyy yXyy yXyy 9Xey 9Xey yXyy 9Xey

*?B`QM2 yXyy yXkk kXyR yXyy kXkj yXyy kXkj
*B`+2 yXyy 8X8e yXyy yXyy 8X8e jXdN NXj8
*Hyyd yXyy ReRXye R3XRN ke9Xdy 99jXN8 89X99 9N3XjN
*HRyy yXRy yXyy yXyy yXyy yXRy yXyy yXRy
*HRkk?T yXyy k9XRy yXyy yXyy k9XRy yXyy k9XRy
*HRk8?T yXyy yXkk keXRe yXyy keXj3 yXyy keXj3
*HR98 yXyy 9yXN3 jyX9j 9jX39 RR8Xk8 kyXdj Rj8XN3
*HR3 yXyy kRX89 kReXyR kkX89 keyXyN jNXyy kNNXyN
*Hkk8?T yXyy yXR9 yXyy yXyy yXR9 yXyy yXR9
*Hk3 yXyy j8X3e RR8X98 yXyy R8RXjR yXyy R8RXjR
*Hk33?T yXyy yXyy yXyy yXyy yXyy dXRd dXRd
*Hjj yXyy R3Xyy 9Xky yXyy kkXky dXj8 kNX88
*Hj33 yXyy keXNy RkXRk dyyXjd djNXjN RRkXjy 38RXeN
*H99 yXyy kyXRN jeXj8 yXyy 8eX89 kyXjd deXNR
*HdRk yXyy 88Xye 9NXN3 jRXNR RjeXN8 k9X88 ReRX8y

jR



o�`B2i¨ S`QppBbQ`B� S`2#�b2 2 #�b2 Rê _BT`X kê _BT`X �TT`Qp�iB a+�`i�iB hQi�H2
*QHQMM2HHQ yXyy yXRk jXNk yXyy 9Xy9 yXyy 9Xy9
*Q`BK#Q yXyy yXke yXyy yXyy yXke yXyy yXke
*Q`b� yXyy RXkk yXyy yXyy RXkk yXyy RXkk
*`H#R yXyy yX3y RdXdR yXyy R3X8R yXyy R3X8R
*`QMQ yXyy 3Xy8 yXyy e8X8d djXek ReXRy 3NXdk
.�BFB Sp yXyy yXyy yXyy yXyy yXyy yXkk yXkk
.�Mi2 yXyy yXey NXNe yXyy RyX8e yXyy RyX8e
.�`/Q yXyy 8XRy R3XRk yXyy kjXkk dXe9 jyX3e
.2HH�`QH2Ȝ yXyy yXyy yXyy 9Xey 9Xey yXyy 9Xey
.Bp� Sp yXyy yXyy yXyy R RjyX88 R RjyX88 8dXye R R3dXeR
.Q`�/QÞ yXyy yXe8 yXyy yXyy yXe8 yX3k RX9d
.m+�iQ yXyy eXe8 yXyy yXyy eXe8 yXyy eXe8
1+HBbb2ß yXyy R8X8j jdXRN yXyy 8kXdk yXyy 8kXdk
1/BbQM yXyy yXey yXyy kRX3y kkX9y yXyy kkX9y
1H2ii`� yXyy yXk3 jXyy yXyy jXk3 yXdy jXN3
1HBQ yXyy RXRy eXjd yXyy dX9d yXyy dX9d
1HBi2 SpÞ yXyy dXky yXyy yXyy dXky yXyy dXky
1HH2#B yXyy yXk9 RdXj9 yXyy RdX83 jXyy kyX83
1KK�ß yXyy RXky yXyy yXyy RXky yXyy RXky
1M2�ß yXyy RRjXN9 RdXey 9NXN9 R3RX93 RRyXdN kNkXkd
1`K2b yXyy yXyy yXyy yXyy yXyy eXjR eXjR
1i`mb+Qß yXyy yXjy yXyy yXyy yXjy yXyy yXjy
1mb�F2yk yXyy yXe3 yXyy yXyy yXe3 yXe3 RXje
62#Q yXyy yX8e yXyy yXyy yX8e yXyy yX8e
62/`� yXyy yXke yXyy yXyy yXke yXyy yXke
62HB+2Þ yXyy jX99 yXyy yXyy jX99 yXyy jX99
6B2`QÞ ReXRy NXk8 yXyy yXyy k8Xj8 RXyy keXj8
6BHBTTQß yXyy yXR8 yXyy yXyy yXR8 RRXk3 RRX9j
6Q`KmH� Sp yXyy NNX8e yXyy 9RXyy R9yX8e RdX38 R83X9R
6Q`i2Þ kXyy yXyd yXyy yXyy kXyd jXjd 8X99
6Q`imM�iQß yXyy R9XyN yXyy yXyy R9XyN yXyy R9XyN
6m`#QÞ yXyy eXyy yXyy yXyy eXyy yXyy eXyy
:B;HBQ yXyy eX3k yXyy yXyy eX3k yXyy eX3k
:BQB�ß yXyy kXN3 yXyy yXyy kXN3 yXyy kXN3
:H�/BQ yXyy dX8e kkX9j yXyy kNXNN kkXj3 8kXjd
:HQ`B� yXyy yXyy eXj9 dRX9R ddXd8 8dX9j Rj8XR3
:QHB� yXyy yXjR eXj9 yXyy eXe8 yXyy eXe8
:`2+�H2 yXyy yXk9 yXyy yXyy yXk9 yXyy yXk9
:`B7QM2ß yXyy yXyy yXyy yXyy yXyy yXk8 yXk8
A�`BK yXyy 8X8j jXyy yXyy 3X8j yXyy 3X8j
A#2`B+Q *Hß yXyy kXNy yXyy yXyy kXNy yXyy kXNy
AM+�MiQß yXyy dXyj yXyy 9X8k RRX88 yXyy RRX88
AM/�+QÞ yXyy R8X99 yXyy yXyy R8X99 yXyy R8X99
AM}MBiQß yXyy 3Xd3 yXyy yXyy 3Xd3 yXyy 3Xd3
A`2b RRRd yXyy yXyy yXyy yXyy yXyy RkXR9 RkXR9
A`2b RRdk yXyy yXR9 yXyy 9X9y 9X89 kXyy eX89
A`B� Sp 9XR8 yXyy yXyy yXyy 9XR8 yXyy 9XR8
Ab�#2H�ß yXyy yXyy 8eX8j kyXyy deX8j ejXkd RjNX3y
C2KK�ß yXyy 9XNy yXyy yXyy 9XNy 8XjN RyXkN
E�KB` Sp yXdy yXyy yXyy yXyy yXdy yXyy yXdy
E�`#Q`ß yXyy yXyy jXyN yXyy jXyN yXyd jXRe
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o�`B2i¨ S`QppBbQ`B� S`2#�b2 2 #�b2 Rê _BT`X kê _BT`X �TT`Qp�iB a+�`i�iB hQi�H2
E�`M�F yXyy RXe8 eX99 yXyy 3XyN yXyy 3XyN
E2QT2ß yXyy kXky jXey 8eX8N ekXjN 3Xjy dyXeN
EBM/2` SpÞ yXyy R8X9R yXyy yXyy R8X9R yXyy R8X9R
E`Bbi�HHBMQß yXyy 9Xdd R9dX9d yXyy R8kXk9 8Xyy R8dXk9
G�bDFFky yXyy RXN8 RXyy R3XRy kRXy8 RRX98 jkX8y
G2QM�`/BMQ RX9j yXyy yXyy yXyy RX9j yXyy RX9j
G2QM�`/Q yXyy NkXk3 RdXj9 yXyy RyNXek RRXyd RkyXeN
G2QMB/�b *Hß yXyy jX38 kd9X3y R8dXNR 9jeX8e R88XkN 8NRX38
GQiQ yXyy NX39 yXyy yXyy NX39 yXyy NX39
J�2bi`�H2 yXyy R3Xk8 yXyy yXyy R3Xk8 yXyy R3Xk8
JBMQbb2ß yXyy yXyR yXyy yXyy yXyR 3X3k 3X3j
JB`�B yXyy yXyy yXyy R8Xyd R8Xyd yXyy R8Xyd
JB`�B �F�B yXyy yXyy yXyy yXyy yXyy yX98 yX98
JB`�B �K�B yXyy yXyy yXyy yXyy yXyy yXkk yXkk
JBb�FB yXyy kXjR dXed yXyy NXN3 yXyy NXN3
JxRy8 yXyy RdXje RNXjj yXyy jeXeN 8Xj9 9kXyj
Jx�d yXyy yXRk yXyy yXyy yXRk yXyy yXRk
L�/B` Sp yXee yXyy yXyy yXyy yXee yXyy yXee
L2K2bB *Hß yXyy RyXyy yXyy yXyy RyXyy kjXdd jjXdd
L2`QM2 k yXyy kdXdd yXyy yXyy kdXdd yXyy kdXdd
P+2�MQ yXyy yXyy yXyy eXd9 eXd9 3X8y R8Xk9
PK2;� *H yXyy k3RXjN RkXdy 9NeXk8 dNyXj9 jNX9y 3kNXd9
PMB+2 yXyy yXyy yXyy RyX98 RyX98 yXyy RyX98
PT�H2 yXyy yXyy yXyy 38Xjy 38Xjy yXyy 38Xjy
PiiQÞ yXyy 8Xey yXyy yXyy 8Xey yXyy 8Xey
S�;�MBMB yXyy jkXej RRXde yXyy 99XjN yXyy 99XjN
S�b+�H yXyy yXyy jXyy yXyy jXyy kjXR8 keXR8
S2M2HQT2 yXyy NXy8 8X3d yXyy R9XNk yXyy R9XNk
S`Q/B;BQß yXyy dXjy yXyy yXyy dXjy yXyy dXjy
S`QK2i2Q yXyy RXy8 yXyy yXyy RXy8 yXyy RXy8
SmK� yXyy yXyy yXyy jXkk jXkk RRXey R9X3k
SpHyk9 yXyy 33Xyy Ry9XRy k3yXdR 9dkX3R keXdR 9NNX8k
SpHRje@Ai yXyy kjjXjN yXyy 93NX88 dkkXN9 3jXN3 3yeXNk
_2T2`bQ yXyy yXyy yXyy yXyy yXyy yX3e yX3e
_BQM/ yXyy yXR3 9Xy3 yXyy 9Xke yXyy 9Xke
_QM�H/Q yXyy R3kXdj jNXjy kkX38 k99X33 9Xyy k93X33
_Qb� J�`+?2iiB yXyy yX8e yXyy yXyy yX8e RX93 kXy9
aX�M/`2� yXyy k9Xkd ReXNy yXyy 9RXRd 9XNy 9eXyd
.2K2i`� yXyy RyXjN yXyy yXyy RyXjN yXyy RyXjN
a2H2MBQ yXyy N3Xdk jyNXj8 kejX3e edRXNj j8Xy9 dyeXNd
aB#BHH� yXyy eXjy yXyy yXyy eXjy yXyy eXjy
aBMi`�ß yXyy jXjd yXyy yXyy jXjd yXyy jXjd
aQ;MQß yXyy kXke yXyy yXyy kXke yXNN jXk8
aQHBi�`BQß yXyy yXyy RkX3e yXyy RkX3e yXyy RkX3e
amM`Qb2 Sp yXyy RRdX39 yXyy R9dXNR ke8Xd8 kkXy3 k3dX3j
h2� yXyy kXd3 yXyy yXyy kXd3 yXyy kXd3
h2H2K�+Q yXyy j9X3d yXyy yXyy j9X3d yXyy j9X3d
h2bH� yXyy NX9N yXyy yXyy NX9N yXyy NX9N
h2iB yXyy jXRR 8eX3R yXyy 8NXNk RX8y eRX9k
hB#2`BQ yXyy RXRy yXyy yXyy RXRy yXyy RXRy
lMB+Q yXyy jXyk jRXNj yXyy j9XN8 yXyy j9XN8
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o�`B2i¨ S`QppBbQ`B� S`2#�b2 2 #�b2 Rê _BT`X kê _BT`X �TT`Qp�iB a+�`i�iB hQi�H2
o�KTB`2ß yXyy yXyd yXyy yXyy yXyd yXyy yXyd
o2HQt yXyy RRX3e kRXyR yXyy jkX3d yXyy jkX3d
o2M2`2 yXyy jXkN 83X8d kdXje 3NXkk ReX8j Ry8Xd8
oBXM�XT`BXÞ RX3y yXyy yXyy yXyy RX3y yXyy RX3y
oB�HQM2 L�MQ yXyy jX8R RdXe9 RRyXej RjRXd3 9Xyy Rj8Xd3
oQH�MQ yXyy yXey 3NX83 ReXN9 RydXRk kdXRN Rj9XjR
oQHi� yXyy R9Xee j8X9k yXyy 8yXy3 yXyy 8yXy3
q�M; yXyy yXy3 RXRy 3X8d NXd8 yXyy NXd8
u�`B yXyy kNXje yXyy yXyy kNXje yXyy kNXje
umK2 yXyy yXey keX9R jRXNe 83XNd yXyy 83XNd
w�` yXyy 88X9e yXyy RjXky e3Xee yXyy e3Xee
hQi�H2 kNX39 k e9RXeN k NyNX98 e y8NXkN RR e9yXkd R ekkXde Rj kejXyj
 o�`B2i¨ �H Rê �MMQ /B T`Qp� �B }MB /2HHǶBb+`BxBQM2 �H `2;Bbi`Q L�xBQM�H2
Þ o�`B2i¨ �H kê �MMQ /B T`Qp� �B }MB /2HHǶBb+`BxBQM2 �H `2;Bbi`Q L�xBQM�H2
ß o�`B2i¨ Bb+`Bii2 �H ǳ*�i�HQ;Q +QKmM2 /2HH2 p�`B2i¨ /2HH2 bT2+B2 /B TB�Mi2 �;`B+QH2Ǵ
Ȝ o�`B2i¨ /� +QMb2`p�xBQM2 BM Bb+`BxBQM2
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dXR *QMi`QHHQ /2HH2 +QHiBp�xBQMB /� b2K2 M2H kykj
amT2`}+B2 @ 2ii�`B U2H�#Q`�xBQM2 /2HH� i�#2HH� T`2+2/2Mi2V

o�`B2i¨ S`QppBbQ`B� S`2#�b2 2 #�b2 Rê _BT`X kê _BT`X �TT`Qp�iB a+�`i�iB hQi�H2

/� 8yR ?� � RXkyy ?�
.Bp� Sp yXyy yXyy yXyy R RjyX88 R RjyX88 8dXye R R3dXeR
*Hj33 yXyy keXNy RkXRk dyyXjd djNXjN RRkXjy 38RXeN
PK2;� *H yXyy k3RXjN RkXdy 9NeXk8 dNyXj9 jNX9y 3kNXd9
�`�H/Q Sp yXyy R3dXdk yXyy 9j3X8R ekeXkj RNdX3k 3k9Xy8
SpHRje@Ai yXyy kjjXjN yXyy 93NX88 dkkXN9 3jXN3 3yeXNk
a2H2MBQ yXyy N3Xdk jyNXj8 kejX3e edRXNj j8Xy9 dyeXNd
G2QMB/�b *H yXyy jX38 kd9X3y R8dXNR 9jeX8e R88XkN 8NRX38
*�`M�`QHB yXyy ekXkj k3eXye RR8Xjd 9ejXee 3RXyd 899Xdj
*�`�p�;;BQ yXyy jXd3 RkkXjy jNRXy9 8RdXRk kXNR 8kyXyj

/� kyR ?� � 8yy ?�
SpHyk9 yXyy 33Xyy Ry9XRy k3yXdR 9dkX3R keXdR 9NNX8k

*Hyyd yXyy ReRXye R3XRN ke9Xdy 99jXN8 89X99 9N3XjN
*HR3 yXyy kRX89 kReXyR kkX89 keyXyN jNXyy kNNXyN
1M2� yXyy RRjXN9 RdXey 9NXN9 R3RX93 RRyXdN kNkXkd
amM`Qb2 Sp yXyy RRdX39 yXyy R9dXNR ke8Xd8 kkXy3 k3dX3j
*2Mi�m`Q yXyy eX9N 3jX9d RkdX8R kRdX9d j3XRd k88Xe9
_QM�H/Q yXyy R3kXdj jNXjy kkX38 k99X33 9Xyy k93X33

/� RyR ?� � kyy ?�
*�KK2Q yXyy 3Xyy yXyy RdRXjN RdNXjN NXdk R3NXRR

*HdRk yXyy 88Xye 9NXN3 jRXNR RjeXN8 k9X88 ReRX8y
6Q`KmH� Sp yXyy NNX8e yXyy 9RXyy R9yX8e RdX38 R83X9R
E`Bbi�HHBMQ yXyy 9Xdd R9dX9d yXyy R8kXk9 8Xyy R8dXk9
*Hk3 yXyy j8X3e RR8X98 yXyy R8RXjR yXyy R8RXjR
Ab�#2H� yXyy yXyy 8eX8j kyXyy deX8j ejXkd RjNX3y
*HR98 yXyy 9yXN3 jyX9j 9jX39 RR8Xk8 kyXdj Rj8XN3
oB�HQM2 L�MQ yXyy jX8R RdXe9 RRyXej RjRXd3 9Xyy Rj8Xd3
:HQ`B� yXyy yXyy eXj9 dRX9R ddXd8 8dX9j Rj8XR3
oQH�MQ yXyy yXey 3NX83 ReXN9 RydXRk kdXRN Rj9XjR
G2QM�`/Q yXyy NkXk3 RdXj9 yXyy RyNXek RRXyd RkyXeN
o2M2`2 yXyy jXkN 83X8d kdXje 3NXkk ReX8j Ry8Xd8

/� 8R ?� � Ryy ?�
*`QMQ yXyy 3Xy8 yXyy e8X8d djXek ReXRy 3NXdk

PT�H2 yXyy yXyy yXyy 38Xjy 38Xjy yXyy 38Xjy
"`BQ yXyy yXk9 3yXNd yXyy 3RXkR yXyy 3RXkR
*H99 yXyy kyXRN jeXj8 yXyy 8eX89 kyXjd deXNR
*�`i2bBQ yXyy dXNN e8X3d yXyy djX3e yXyy djX3e
E2QT2 yXyy kXky jXey 8eX8N ekXjN 3Xjy dyXeN
w�` yXyy 88X9e yXyy RjXky e3Xee yXyy e3Xee
�`T� yXyy 8XNy jdXR9 kRXNk e9XNe yXyy e9XNe
h2iB yXyy jXRR 8eX3R yXyy 8NXNk RX8y eRX9k
umK2 yXyy yXey keX9R jRXNe 83XNd yXyy 83XNd
*2`2`2 yXyy kyX9k jyXNd yXyy 8RXjN jXyy 89XjN
1+HBbb2 yXyy R8X8j jdXRN yXyy 8kXdk yXyy 8kXdk
:H�/BQ yXyy dX8e kkX9j yXyy kNXNN kkXj3 8kXjd

/� kR ?� � 8y ?�
oQHi� yXyy R9Xee j8X9k yXyy 8yXy3 yXyy 8yXy3
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o�`B2i¨ S`QppBbQ`B� S`2#�b2 2 #�b2 Rê _BT`X kê _BT`X �TT`Qp�iB a+�`i�iB hQi�H2
"�H/Q yXyy yXd8 RdX39 yXyy R3X8N k3XNk 9dX8R
aX�M/`2� yXyy k9Xkd ReXNy yXyy 9RXRd 9XNy 9eXyd
S�;�MBMB yXyy jkXej RRXde yXyy 99XjN yXyy 99XjN
�BpQ`B yXyy yXR9 NX9y R9X8y k9Xy9 RNXkR 9jXk8
JxRy8 yXyy RdXje RNXjj yXyy jeXeN 8Xj9 9kXyj
�HH2;`Q yXyy 3X88 kyXy8 dXyy j8Xey jX9y jNXyy
lMB+Q yXyy jXyk jRXNj yXyy j9XN8 yXyy j9XN8
h2H2K�+Q yXyy j9X3d yXyy yXyy j9X3d yXyy j9X3d
L2K2bB *H yXyy RyXyy yXyy yXyy RyXyy kjXdd jjXdd
*�`MBb2 yXyy 8Xyy k3Xey yXyy jjXey yXyy jjXey
o2HQt yXyy RRX3e kRXyR yXyy jkX3d yXyy jkX3d
G�bDFFky yXyy RXN8 RXyy R3XRy kRXy8 RRX98 jkX8y
�`B2i2 yXyy eXye k8XRN yXyy jRXk8 yXyy jRXk8
*�`QHv yXyy yXRk 8XN9 k8XRj jRXRN yXyy jRXRN
.�`/Q yXyy 8XRy R3XRk yXyy kjXkk dXe9 jyX3e
*Hjj yXyy R3Xyy 9Xky yXyy kkXky dXj8 kNX88
u�`B yXyy kNXje yXyy yXyy kNXje yXyy kNXje
L2`QM2 k yXyy kdXdd yXyy yXyy kdXdd yXyy kdXdd
*HRk8?T yXyy yXkk keXRe yXyy keXj3 yXyy keXj3
6B2`Q ReXRy NXk8 yXyy yXyy k8Xj8 RXyy keXj8
S�b+�H yXyy yXyy jXyy yXyy jXyy kjXR8 keXR8
�`#Q`BQ yXyy k8X3e yXyy yXyy k8X3e yXyy k8X3e
*HRkk?T yXyy k9XRy yXyy yXyy k9XRy yXyy k9XRy
1/BbQM yXyy yXey yXyy kRX3y kkX9y yXyy kkX9y

/� RR ?� � ky ?�
1HH2#B yXyy yXk9 RdXj9 yXyy RdX83 jXyy kyX83

*`H#R yXyy yX3y RdXdR yXyy R3X8R yXyy R3X8R
J�2bi`�H2 yXyy R3Xk8 yXyy yXyy R3Xk8 yXyy R3Xk8
AM/�+Q yXyy R8X99 yXyy yXyy R8X99 yXyy R8X99
EBM/2` Sp yXyy R8X9R yXyy yXyy R8X9R yXyy R8X9R
P+2�MQ yXyy yXyy yXyy eXd9 eXd9 3X8y R8Xk9
JB`�B yXyy yXyy yXyy R8Xyd R8Xyd yXyy R8Xyd
S2M2HQT2 yXyy NXy8 8X3d yXyy R9XNk yXyy R9XNk
SmK� yXyy yXyy yXyy jXkk jXkk RRXey R9X3k
6Q`imM�iQ yXyy R9XyN yXyy yXyy R9XyN yXyy R9XyN
*�TQ yXyy kXNe RyXek yXyy RjX83 yXyy RjX83
aQHBi�`BQ yXyy yXyy RkX3e yXyy RkX3e yXyy RkX3e
A`2b RRRd yXyy yXyy yXyy yXyy yXyy RkXR9 RkXR9
AM+�MiQ yXyy dXyj yXyy 9X8k RRX88 yXyy RRX88
6BHBTTQ yXyy yXR8 yXyy yXyy yXR8 RRXk3 RRX9j

J2MQ /B Ry ?�
.�Mi2 yXyy yXey NXNe yXyy RyX8e yXyy RyX8e

PMB+2 yXyy yXyy yXyy RyX98 RyX98 yXyy RyX98
.2K2i`� yXyy RyXjN yXyy yXyy RyXjN yXyy RyXjN
C2KK� yXyy 9XNy yXyy yXyy 9XNy 8XjN RyXkN
�`;Q yXyy RXyy NXR8 yXyy RyXR8 yXyy RyXR8
JBb�FB yXyy kXjR dXed yXyy NXN3 yXyy NXN3
GQiQ yXyy NX39 yXyy yXyy NX39 yXyy NX39
q�M; yXyy yXy3 RXRy 3X8d NXd8 yXyy NXd8
h2bH� yXyy NX9N yXyy yXyy NX9N yXyy NX9N
*B`+2 yXyy 8X8e yXyy yXyy 8X8e jXdN NXj8
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o�`B2i¨ S`QppBbQ`B� S`2#�b2 2 #�b2 Rê _BT`X kê _BT`X �TT`Qp�iB a+�`i�iB hQi�H2
"�HBHH� yXyy NXy9 yXyy yXyy NXy9 yXyy NXy9
JBMQbb2 yXyy yXyR yXyy yXyy yXyR 3X3k 3X3j
AM}MBiQ yXyy 3Xd3 yXyy yXyy 3Xd3 yXyy 3Xd3
�TQHHQ yXyy 3Xd9 yXyy yXyy 3Xd9 yXyy 3Xd9
A�`BK yXyy 8X8j jXyy yXyy 3X8j yXyy 3X8j
E�`M�F yXyy RXe8 eX99 yXyy 3XyN yXyy 3XyN
1HBQ yXyy RXRy eXjd yXyy dX9d yXyy dX9d
*�b�MQp� yXyy kX3y yXyy yXyy kX3y 9Xek dX9k
S`Q/B;BQ yXyy dXjy yXyy yXyy dXjy yXyy dXjy
1HBi2 Sp yXyy dXky yXyy yXyy dXky yXyy dXky
*Hk33?T yXyy yXyy yXyy yXyy yXyy dXRd dXRd
:B;HBQ yXyy eX3k yXyy yXyy eX3k yXyy eX3k
.m+�iQ yXyy eXe8 yXyy yXyy eXe8 yXyy eXe8
:QHB� yXyy yXjR eXj9 yXyy eXe8 yXyy eXe8
A`2b RRdk yXyy yXR9 yXyy 9X9y 9X89 kXyy eX89
1`K2b yXyy yXyy yXyy yXyy yXyy eXjR eXjR
aB#BHH� yXyy eXjy yXyy yXyy eXjy yXyy eXjy
6m`#Q yXyy eXyy yXyy yXyy eXyy yXyy eXyy
PiiQ yXyy 8Xey yXyy yXyy 8Xey yXyy 8Xey
6Q`i2 kXyy yXyd yXyy yXyy kXyd jXjd 8X99
*?BM2b2 P`B;BM�`BQ yXyy yXyy yXyy 9Xey 9Xey yXyy 9Xey
.2HH�`QH2 yXyy yXyy yXyy 9Xey 9Xey yXyy 9Xey
"bBMRN yXyy 9XkN yXyy yXyy 9XkN yXyy 9XkN
_BQM/ yXyy yXR3 9Xy3 yXyy 9Xke yXyy 9Xke
�`i2KB/2 yXyy yXky yXyy kXyy kXky kXyy 9Xky
A`B� Sp 9XR8 yXyy yXyy yXyy 9XR8 yXyy 9XR8
*QHQMM2HHQ yXyy yXRk jXNk yXyy 9Xy9 yXyy 9Xy9
1H2ii`� yXyy yXk3 jXyy yXyy jXk3 yXdy jXN3
62HB+2 yXyy jX99 yXyy yXyy jX99 yXyy jX99
aBMi`� yXyy jXjd yXyy yXyy jXjd yXyy jXjd
aQ;MQ yXyy kXke yXyy yXyy kXke yXNN jXk8
E�`#Q` yXyy yXyy jXyN yXyy jXyN yXyd jXRe
�m;mbiQ yXyy jXRy yXyy yXyy jXRy yXyy jXRy
:BQB� yXyy kXN3 yXyy yXyy kXN3 yXyy kXN3
*�M/B/Q *H kXNy yXyy yXyy yXyy kXNy yXyy kXNy
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h2� yXyy kXd3 yXyy yXyy kXd3 yXyy kXd3
*?B`QM2 yXyy yXkk kXyR yXyy kXkj yXyy kXkj
_Qb� J�`+?2iiB yXyy yX8e yXyy yXyy yX8e RX93 kXy9
oBXM�XT`BX RX3y yXyy yXyy yXyy RX3y yXyy RX3y
*2H2bi2 yXyy RXde yXyy yXyy RXde yXyy RXde
.Q`�/Q yXyy yXe8 yXyy yXyy yXe8 yX3k RX9d
G2QM�`/BMQ RX9j yXyy yXyy yXyy RX9j yXyy RX9j
1mb�F2yk yXyy yXe3 yXyy yXyy yXe3 yXe3 RXje
*Q`b� yXyy RXkk yXyy yXyy RXkk yXyy RXkk
1KK� yXyy RXky yXyy yXyy RXky yXyy RXky
�Hp� yXyy RXRd yXyy yXyy RXRd yXyy RXRd
hB#2`BQ yXyy RXRy yXyy yXyy RXRy yXyy RXRy
S`QK2i2Q yXyy RXy8 yXyy yXyy RXy8 yXyy RXy8
_2T2`bQ yXyy yXyy yXyy yXyy yXyy yX3e yX3e
E�KB` Sp yXdy yXyy yXyy yXyy yXdy yXyy yXdy
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o�`B2i¨ S`QppBbQ`B� S`2#�b2 2 #�b2 Rê _BT`X kê _BT`X �TT`Qp�iB a+�`i�iB hQi�H2
L�/B` Sp yXee yXyy yXyy yXyy yXee yXyy yXee
*�bi2HKQ++?B yXyy yXyy yXyy yXyy yXyy yXej yXej
62#Q yXyy yX8e yXyy yXyy yX8e yXyy yX8e
JB`�B �F�B yXyy yXyy yXyy yXyy yXyy yX98 yX98
1i`mb+Q yXyy yXjy yXyy yXyy yXjy yXyy yXjy
�H#�i`Qb yXyy yXke yXyy yXyy yXke yXyy yXke
*Q`BK#Q yXyy yXke yXyy yXyy yXke yXyy yXke
62/`� yXyy yXke yXyy yXyy yXke yXyy yXke
:`B7QM2 yXyy yXyy yXyy yXyy yXyy yXk8 yXk8
:`2+�H2 yXyy yXk9 yXyy yXyy yXk9 yXyy yXk9
�FB`� Sp yXyy yXyy yXyy yXyy yXyy yXkk yXkk
.�BFB Sp yXyy yXyy yXyy yXyy yXyy yXkk yXkk
JB`�B �K�B yXyy yXyy yXyy yXyy yXyy yXkk yXkk
*Hkk8?T yXyy yXR9 yXyy yXyy yXR9 yXyy yXR9
Jx�d yXyy yXRk yXyy yXyy yXRk yXyy yXRk
9`BR3fRd8 yXyy yXRy yXyy yXyy yXRy yXyy yXRy
*HRyy yXRy yXyy yXyy yXyy yXRy yXyy yXRy
o�KTB`2 yXyy yXyd yXyy yXyy yXyd yXyy yXyd

hQi�H2 kNX39 k e9RXeN k NyNX98 e y8NXkN RR e9yXkd R ekkXde Rj kejXyj

j3



dXk *QMi`QHHQ /2HH2 +QHiBp�xBQMB /� b2K2 M2H kykj, KQiBpB /B b+�`iQ
o�HQ`B 2bT`2bbB BM 2ii�`BX

JQiBpQ /B b+�`iQ 1ii�`B W
`BbQ +`Q/Q NeRX9R 8NXkW
BKTm`Bi¨ p�`B2i�HB RNjX9e RRXNW
T`Q#H2KB �;`QMQKB+B jk9XNk kyXyW
K�H�iiB2 N9Xe3 8X3W
K�M+�i� B/2MiBi¨ dXRd yX9W
K�M+�i� /Q+mK2Mi�xBQM2 9RXRk kX8W
hQi�H2 R ekkXde RyyXyW

dXj *QMi`QHHQ /2HH2 +QHiBp�xBQMB /� b2K2 M2H kykj, `BT�`iBxBQM2 T2` T`QpBM+B�
S`QpBM+2 *QHim`2

pBbBi�i2
amT2`}+B

�TT`Qp�i2
amT2`}+B
a+�`i�i2

amT2`}+B
+QMi`QHH�i2

S2`+2Mim�H2 /B
b+�`iQ

�G kk ky8Xej 8XkR kRyX39 kX8W
"A 9 RjeXy9 yXyy RjeXy9 yXyW
"P Rk eX93 NX8R R8XNN 8NX8W
*� RR ekXdk R9Xyy deXdk R3XkW
*L d jNXdk 9eXR3 38XNy 8jX3W
61 99 8j9X8d dyXye ey9Xej RRXeW
GP Rj R8kX89 9kXNj RN8X9d kkXyW
JA 8R dRRXdN RydXNR 3RNXdy RjXkW
JL Re RejX8k eXyy ReNX8k jX8W
JP k RdX8j yXyy RdX8j yXyW
LP R83 k e8eXRy kekX33 k NR3XN3 NXyW
P_ je ee3X8j j3X8d dydXRy 8X8W
So k93 k j8eXed 883Xky k NR9X3d RNXkW
_P j 9yX9e yXyy 9yX9e yXyW
aA R RjNXy8 yXyy RjNXy8 yXyW
hP R yXyy yX3y yX3y RyyXyW
o* kjR j 8d9Xee 9j3Xyy 9 yRkXee RyXNW
o1 R jjX93 yXyy jjX93 yXyW
o_ Rk R9yXd3 kkX8R RejXkN RjX3W
hQi�H2 3dj RR e9yXkd R ekkXde Rj kejXyj RkXkW

jN



3 amT2`}+B +2`iB}+�i2 2/ 2pQHmxBQM2 p�`B2i�H2
3XR 1pQHmxBQM2 p�`B2i�H2 iBTB iQM/Q
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3Xk 1pQHmxBQM2 p�`B2i�H2 iBTB K2/BQ
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3Xj 1pQHmxBQM2 p�`B2i�H2 iBTB GmM;Q � /� T�`#QBH2/
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3X9 1pQHmxBQM2 p�`B2i�H2 iBTB GmM;Q � /� +QMbmKQ BMi2`MQ
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3X8 1pQHmxBQM2 p�`B2i�H2 iBTB GmM;Q "
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N �M�HBbB /B ;2`KBM�#BHBi¨ bm +�KTBQMB BM M�im`�
NXR :2`KBM�#BHBi¨, bm//BpBbBQM2 BM +H�bbB /B ;2`KBM�xBQM2
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Germinabilità <85% 85−90% 91−95% >95%
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NXk :2`KBM2HHB �MQ`K�HB T2` �Hi2`�xBQMB /B M�im`� T�iQHQ;B+�, bm//BpBbBQM2 BM
+H�bbB

0%

25%

50%

75%

100%

2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24

C
am

pi
on

i s
ul

 to
ta

le
 a

na
liz

za
to

Infezione Trascurabile da 0 a 3 % Leggera da 4 a 10 % Media da 11 a 30 % Forte oltre 30 %
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