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v2�`b- ?2 /2p2HQT2/ � bT2+B�H BMi2`2bi BM i`mbirQ`i?BM2bb �bT2+ib Q7 K�+?BM2 H2�`MBM; �M/ /�i�
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*AEJV �M/ �b 2/BiQ` Q7 BMi2`M�iBQM�H DQm`M�Hb �M/ pQHmK2b UaT`BM;2`Ƕb AM7Q`K�iBQM _2i`B2p�H
CQm`M�H- AM7Q`K�iBQM S`Q+2bbBM; J�M�;2K2Mi �M/ GL*a pQHmK2VX

.m`BM; ?Bb �+�/2KB+ ;`Qri?- ?2 /2pQi2/ Km+? Q7 ?Bb �ii2MiBQM iQ i2�+?BM; �M/ imiQ`BM;- r?2`2
?2 rQ`F2/ QM KQ`2 i?�M jy /Bz2`2Mi M�iBQM�H �M/ BMi2`M�iBQM�H i?2b2b UQ7 "Xa+X- JXb*X �M/
SX?X.X H2p2HbVX AM KQ`2 i?�M i2M v2�`b Q7 �+�/2KB�- ?2 T`QpB/2/ lMBp2`bBiv H2p2H +Qm`b2b 7Q`
i2M /Bz2`2Mi iQTB+b �M/ ;`�/2b BM i?2 b+B2MiB}+ }2H/ Q7 *QKTmi2` �M/ .�i� a+B2M+2X >2 r�b
BMpQHp2/ BM 2p2`v BMbiBimiBQM r?2`2 ?2 r�b #v T�`iB+BT�iBM; �+iBp2Hv BM b2p2`�H +QKKBii22b
/2/B+�i2/ iQ K�M�;BM; i?2 /2T�`iK2Mi �M/ i?2 i2�+?BM; �+iBpBiB2bX

S�`i A @ :2M2`�H AM7Q`K�iBQM
6mHH L�K2, :BQp�MMB aiBHQ

1@J�BH, ;BQp�MMBXbiBHQ!mMBp�[XBi
aTQF2M G�M;m�;2b, Ai�HB�M UKQi?2` iQM;m2V- 1M;HBb? U7mHH rQ`FBM; T`Q}+B2M+vV
*m``2Mi SQbBiBQMb, �bbQ+B�i2 S`Q72bbQ`-

>2�/ Q7 i?2 J�bi2`Ƕb .2;`22 +Qm`b2 BM �TTHB2/ .�i� a+B2M+2

S�`i AA @ 1/m+�iBQM

(�T ǰ̀ kyRj) S?X.X BM *QKTmi2` a+B2M+2- lMBp2`bBiv Q7 ǳGǶ�[mBH�Ǵ
S?X.X h?2bBb, ǳh2+?BMB[m2b 7Q` �M lMQ`/2`2/ qQ`H/Ǵ

�/pBbQ`, S`Q7X JB+?2H2 6H�KKBMB

(P+iǰ kyy3) JXa+X BM *QKTmi2` a+B2M+2- ǳhQ` o2`;�i�Ǵ lMBp2`bBiv Q7 _QK2
JXa+X RRyfRRy bmKK� +mK H�m/2

h?2bBb, ǳh2+MB+?2 1{+B2MiB /B AM7Q`K�iBQM _2i`B2p�H T2` BH h`�ii�K2MiQ
/B /Q+mK2MiB /B AMi2`2bb2 G2;�H2Ǵ % �/pBbQ`, S`Q7X :BQ`;BQ :�K#QbB

(62#ǰ kyye) "Xa+X BM *QKTmi2` a+B2M+2- ǳhQ` o2`;�i�Ǵ lMBp2`bBiv Q7 _QK2
"Xa+X RRyfRRy bmKK� +mK H�m/2

h?2bBb, ǳ�TT`Q++BQ 1m`BbiB+Q �H S`Q#H2K� /2H "`Q�/+�bi �/ 1M2`;B�
KBMBK� bm _2iB .BbQKQ;2M22Ǵ % �/pBbQ`, S`Q7Xb� JB`B�K .B A�MMB



S�`i AAA @ �TTQBMiK2Mib

AAA� @ (.2+ǰkykR@S`2b2Mi)
�+�/2KB+ SQbBiBQM, >2�/ Q7 i?2 J�bi2`Ƕb .2;`22 +Qm`b2 BM �TTHB2/ .�i� a+B2M+2

AMbiBimiBQM, AM7X 1M;X- *QKTmi2` a+X �M/ J�i?X .2TX- lMBp2`bBiv Q7 GǶ�[mBH�
�`2�, .2;`22 +Qm`b2 BM �TTHB2/ .�i� a+B2M+2

(.2+ǰkykR@S`2b2Mi)
SQbBiBQM, �bbQ+B�i2 S`Q72bbQ`
AMbiBimiBQM, AM7X 1M;X- *QKTmi2` a+X �M/ J�i?X .2TX- lMBp2`bBiv Q7 GǶ�[mBH�
�`2�, �`iB}+B�H AMi2HHB;2M+2- .�i� JBMBM; �M/ J�+?BM2 G2�`MBM;

(.2+ǰkyR3@.2+ǰkykR)
SQbBiBQM, �bbBbi�Mi S`Q72bbQ` Uh2Mm`2 hX, _h.@" �`iXk9 +Xj HX� GX jyXRkXkyRyV
AMbiBimiBQM, AM7X 1M;X- *QKTmi2` a+X �M/ J�i?X .2TX- lMBp2`bBiv Q7 GǶ�[mBH�
�`2�, .�i� JBMBM; �M/ J�+?BM2 G2�`MBM;

(CmHǰkyRe@.2+ǰkyR3)
SQbBiBQM, �bbBbi�Mi S`Q72bbQ` U_h.@� �`iXk9 +Xj HX� GX jyXRkXkyRyV
AMbiBimiBQM, *QKTmi2` a+B2M+2 .2TX- ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
�`2�, .�i� JBMBM;- aQ+B�H L2irQ`F �M�HvbBb �M/ aQ+B�H +QKTmiBM;

(kyR9@kyRe)
SQbBiBQM, SQbi@/Q+iQ`�H _2b2�`+? 62HHQr U�bbX /B _B+X �`iX8R+XeGXkdXRkXRNNdV
AMbiBimiBQM, *QKTmi2` a+B2M+2 .2TX- ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
�`2�, .�i� JBMBM;- aQ+B�H L2irQ`F �M�HvbBb �M/ aQ+B�H +QKTmiBM;

(J�vǰR9@LQpǰR9)
SQbBiBQM, a?Q`i h2`K @ oBbBiBM; _2b2�`+? 62HHQr
AMbiBimiBQM, u�?QQ G�#b- "�`+2HQM�- aT�BM Uq2# JBMBM; ;`QmTV
�`2�, aQ+B�H �M/ q2# JBMBM;

(kyRj)
SQbBiBQM, a?Q`i h2`K @ _2b2�`+? 62HHQr
AMbiBimiBQM, *QKTmi2` a+B2M+2 .2TX- ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
�`2�, JmHiBC1.A S`QD2+i

(�T ǰ̀Rk@.2+ǰRk)
SQbBiBQM, a?Q`i h2`K @ _2b2�`+? 62HHQr
AMbiBimiBQM, *QKTmi2` a+B2M+2 .2TX- ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
�`2�, "B; .�i� �M�HBbvb 2 .�i� JBMBM;

(kyRy@kyRk)
SQbBiBQM, �bbBbi�Mi S`Q72bbQ` Ua?Q`i h2`KV
AMbiBimiBQM, 6�+mHiv Q7 J�i?2K�iB+�H- S?vbB+�H �M/ L�im`�H a+B2M+2b-
ǳhQ` o2`;�i�Ǵ lMBp2`bBiv Q7 _QK2

(kyyN@kyRj)
SQbBiBQM, S?. aim/2Mi
AMbiBimiBQM, AM7X 1M;X- *QKTmi2` a+X �M/ J�i?X .2TX- lMBp2`bBiv Q7 GǶ�[mBH�
�`2�, h2ti JBMBM; 2 .�i� 1ti`�+iBQM



AAA" @ (kyRj@kyR8)
Pi?2` SQbBiBQM, _2b2�`+? +QMi`�+ib

AMbiBimiBQM, ǳS2/B�i`B+ >QbTBi�H "�K#BMQ :2bɍǴ
�`2�, JBMBM; BM 2@>2�Hi? `2H�i2/ /�i�

(kyyN@kyRk)
SQbBiBQM, �TTHB2/ _2b2�`+? 62HHQr
AMbiBimiBQM, L2biQ` bX+X�X`XHX G�#Q`�iQ`v
�`2�, _2b2�`+?2` BM i?2 }H2/ Q7 AM7Q`K�iBQM _2i`B2p�H �M/ .Q+mK2Mi
K�M�;2K2Mi

(kyyd@kyy3)
SQbBiBQM, S`QD2+i `2H�i2/ +QMi`�+ib
AMbiBimiBQM, JBMBbi`v Q7 CmbiB+2
�`2�, 1p�Hm�iBQM Q7 aA.AS �M/ .A:Ah T`QD2+ib

S�`i Ao @ h2�+?BM; �M/ J2MiQ`BM; 2tT2`B2M+2

*Qm`b2b i�m;?i .22T L2m`�H L2irQ`Fb Uk9f93?- jfe *6lV
�b � S`Q72bbQ` JXa+X BM *QKTmi2` a+B2M+2-

.2T�`iK2Mi Q7 AM7X 1M;X- *QKTX a+X �M/ J�i?X-
lMBp2`bBiv Q7 GǶ�[mBH�
�X u2�`b, kykk@kykj

.�i� JBMBM; U93?- e *6lV
JXa+X BM �TTHB2/ .�i� a+B2M+2-
.2T�`iK2Mi Q7 AM7X 1M;X- *QKTX a+X �M/ J�i?X-
lMBp2`bBiv Q7 GǶ�[mBH�
�X u2�`b, kykk@kykj

.�i�#�b2 avbi2Kb U93?- e *6lV
JXa+X BM �TTHB2/ .�i� a+B2M+2-
.2T�`iK2Mi Q7 AM7X 1M;X- *QKTX a+X �M/ J�i?X-
lMBp2`bBiv Q7 GǶ�[mBH�
�X u2�`b, kykR@kykj

_2BM7Q`+2K2Mi G2�`MBM; UJQ/mH2 Q7 i?2 �A *Qm`b2V URk?- RX8 *6lV
JXa+X BM *QKTmi2` a+B2M+2-
.2T�`iK2Mi Q7 AM7X 1M;X- *QKTX a+X �M/ J�i?X-
lMBp2`bBiv Q7 GǶ�[mBH�
�X u2�`b, kyRN@kykj

aQ+B�H JBMBM; U93?- e *6lV
JXa+X BM �TTHB2/ .�i� a+B2M+2-
.2T�`iK2Mi Q7 AM7X 1M;X- *QKTX a+X �M/ J�i?X-
lMBp2`bBiv Q7 GǶ�[mBH�
�X u2�`b, kyRN@kykk

.�i� JBMBM; U9y?V
JXa+X BM *QKTmi2` a+B2M+2-
.2T�`iK2Mi Q7 L�im`�H- 1M;BM22`BM;- �M/ h2+?MQHQ;v a+B2M+2b-
AMpBi2/ #v i?2 �`�# �K2`B+�M lMBp2`bBiv Q7 S�H2biBM2
�X u2�`b, amKK2` kyky



L2irQ`Fb �M�HvbBb �M/ JBMBM; Uk3?V
JXa+X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 J�i?X �M/ *QKTX a+B2M+2-
AMpBi2/ #v i?2 lMBp2`bBiv Q7 >�p�M�
�X u2�`b, kyRN@kyky

L2irQ`Fb U93?- e *6lV
JXa+X BM �TTHB2/ .�i� a+B2M+2-
.2T�`iK2Mi Q7 AM7X 1M;X- *QKTX a+X �M/ J�i?X-
lMBp2`bBiv Q7 GǶ�[mBH�
�X u2�`b, kyR3@kyRN

aQ+B�H �M/ "2?�pBQ`�H L2irQ`Fb Uey?- e *6lV
JXa+X BM .�i� a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
�X u2�`b, kyRe@kyRN

q2# �M/ aQ+B�H AM7Q`K�iBQM 1ti`�+iBQM URe?- k *6lV
JXa+X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
�X u2�`b, kyRe@kyRN

6QmM/�iBQMb Q7 *QKTmi2` a+B2M+2 Ujk ?V
JXa+X BM "BQHQ;v �M/ ?mK�M 2pQHmiBQM-
6�+mHiv Q7 J�i?2K�iB+�H- S?vbB+�H �M/ L�im`�H a+B2M+2b-
ǳhQ` o2`;�i�Ǵ lMBp2`bBiv Q7 _QK2
�X u2�`b, kyyN@kyRk

*Qm`b2b i�m;?i q2# �M/ aQ+B�H AM7Q`K�iBQM 1ti`�+iBQM URe ?- G�#Q`�iQ`v +H�bb2bV
�b � �bbBbi�Mi JXa+X BM *QKTmi2` a+B2M+2-

6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
�X u2�`b, kyRj@kyRe

S`Q;`�KKBM; J2i?Q/QHQ;B2b U3 ?V
"Xa+X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 J�i?2K�iB+�H- S?vbB+�H �M/ L�im`�H a+B2M+2b-
ǳhQ` o2`;�i�Ǵ lMBp2`bBiv Q7 _QK2
�X u2�`b, kyye@kyy3

S?X.X �M/`2� .ǰ�M;2HQ (JB/ kyk8R)
J2MiQ`BM; AM7Q`K�iBQM _2i`B2p�H a+Q`BM; 7mM+iBQMb 7Q` i?2 *HQm/b Q7 o2+iQ`b JQ/2H,
PM;QBM; M2r �TT`Q�+?2b- BKTH2K2Mi�iBQMb �M/ i`mbirQ`i?BM2bb �bT2+ibX

S?X.X BM *QKTmi2` a+B2M+2-
.2T�`iK2Mi Q7 AM7X 1M;X- *QKTX a+X �M/ J�i?X-
lMBp2`bBiv Q7 GǶ�[mBH�
*Q@�/pBb2/ rBi? S`Q7X �MiBMBb+� .B J�`+Q

:BQ`/�MQ .ǰ�HQBbBQ (JB/ kyk9)

R6`QK ?2`2 QM �`2, 1tT2+i2/ :`�/m�iBQM /�i2



Zm�HBiv@/`Bp2M /�i� b+B2M+2 rQ`F~Qr `2�HBx�iBQM, 7`QK bT2+B}+�iBQM iQ
BKTH2K2Mi�iBQM
S?X.X BM *QKTmi2` a+B2M+2-
.2T�`iK2Mi Q7 AM7X 1M;X- *QKTX a+X �M/ J�i?X-
lMBp2`bBiv Q7 GǶ�[mBH�
*Q@�/pBb2/ rBi? S`Q7X �MiBMBb+� .B J�`+Q

J�`BQ �H7QMbQ S`�/Q@_QK2`Q (G�i2 kyk9)
1Mb2K#H2 J2i?Q/b 7Q` 1tTH�BMBM; :`�T? L2m`�H L2irQ`Fb
S?X.X BM *QKTmi2` a+B2M+2-
:`�M a�bbQ a+B2M+2 AMbiBimi2-

>�K2/ a�`p�`B (G�i2 kykj)
1Mb2K#H2b h2+?MB[m2b 7Q` PmiHB2` .2i2+iBQM
S?X.X BM *QKTmi2` a+B2M+2-
.2T�`iK2Mi Q7 *QKTmi2` a+B2M+2-
h?2 oQH;2M�m a+?QQH Q7 Ah � 1M;BM22`BM;-
:2Q`;2 J�bQM lMBp2`bBiv- 6�B`7�t- oB`;BMB�- lXaX�
*Q@�/pBb2/ rBi? S`Q7X *�`HQii� .QK2MB+QMB

:`�/m�i2/ "�`/? S`2MF�D (1�`Hv kykkk)
G�i2Mi .22T a2[m2MiB�H G2�`MBM; Q7 "2?�pBQm`�H a2[m2M+2b
S?X.X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X S�QH� o2H�`/B

GQ`2MxQ J�/2//m (JB/ kykk)
J�+?BM2 G2�`MBM; J2i?Q/b 7Q` 1ti`�+iBM; J2/B+�H EMQrH2/;2 7`QK i?2
>mK�M AMi2`�+iQK2
S?X.X BM *QKTmi2` a+B2M+2 BM J2/B+BM2-
J2/B+�H a+?QQH .2T�`iK2Mi-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X S�QH� o2H�`/B

:BQ`;B� .B hQKK�bQ (G�i2 kyRN)
a2K�MiB+b@�r�`2 K2i?Q/ 7Q` KmHiB@/QK�BM 2MiBiv _2+QKK2M/2`b
S?X.X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X S�QH� o2H�`/B

CQb2 *�K�+?Q *QHH�/Qb (1�`Hv kyR3)
a2K�MiB+ o2+iQ` _2T`2b2Mi�iBQMb Q7 qQ`/ a2Mb2b-
*QM+2Tib �M/ 1MiBiB2b �M/ i?2B` �TTHB+�iBQMb BM LGS
S?X.X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2

h?2bBb �M/`2� .ǰ�M;2HQ (P+iX kykkk)
�/pBbBM; *HQm/b Q7 p2+iQ`b 7Q` /2MbBiv@#�b2/ AM7Q`K�iBQM _2i`B2p�H

JXa+X BM *QKTmi2` a+B2M+2-
.2T�`iK2Mi Q7 AM7X 1M;X- *QKTX a+X �M/ J�i?X-

k6`QK ?2`2 QM �`2, �H`2�/v :`�/m�i2/



lMBp2`bBiv Q7 GǶ�[mBH�

_�#22 �/2H Z�b2K (1�`Hv kykk)
lbBM; .22T _2BM7Q`+2K2Mi G2�`MBM; KQ/2H iQ /2bB;M ambi�BM�#H2 JQ#BHBiv
AM7`�bi`m+im`2
JXa+X BM .�i� a+B2M+2 -
.2T�`iK2Mi Q7 L�im`�H- 1M;BM22`BM;- �M/ h2+?MQHQ;v a+B2M+2b-
�`�# �K2`B+�M lMBp2`bBiv Q7 S�H2biBM2

�#/2H`�?K�M a�H�K2? (1�`Hv kykk)
L2m`�H M2irQ`Fb #�b2/ bQHmiBQM iQ 2M?�M+2 2@r�HH2i +mbiQK2`b T`2/B+iBQM �i
i2H2+QKKmMB+�iBQM +QKT�MB2bX
JXa+X BM .�i� a+B2M+2 -
.2T�`iK2Mi Q7 L�im`�H- 1M;BM22`BM;- �M/ h2+?MQHQ;v a+B2M+2b-
�`�# �K2`B+�M lMBp2`bBiv Q7 S�H2biBM2

GQ�B "Bi�rB (1�`Hv kykk)
.2MbBiv@"�b2/ �TT`Q�+? 7Q` AM7Q`K�iBQM _2i`B2p�H .Q+mK2Mib _�MFBM; BM
1K#2//BM; aT�+2
JXa+X BM .�i� a+B2M+2 -
.2T�`iK2Mi Q7 L�im`�H- 1M;BM22`BM;- �M/ h2+?MQHQ;v a+B2M+2b-
�`�# �K2`B+�M lMBp2`bBiv Q7 S�H2biBM2

"2M2/2ii� 6H�KKBMB (JB/ kykR)
� _2BM7Q`+2K2Mi G2�`MBM; �TT`Q�+? iQ �MQK�Hv .2i2+iBQM BM h2KTQ`�H
:`�T?b
JXa+X BM �TTHB2/ .�i� a+B2M+2-
.2T�`iK2Mi Q7 AM7X 1M;X- *QKTX a+X �M/ J�i?X-
lMBp2`bBiv Q7 GǶ�[mBH�

:BQ`/�MQ .ǰ�HQBbBQ (JB/ kykR)
�TT`Q�+? iQ /2bB;M .�i� a+B2M+2 SBT2HBM2 rBi? >B;? Zm�HBiv
JXa+X BM *QKTmi2` a+B2M+2 -
.2T�`iK2Mi Q7 AM7X 1M;X- *QKTX a+X �M/ J�i?X-
lMBp2`bBiv Q7 GǶ�[mBH�
*Q@�/pBb2/ rBi? S`Q7X �MiBMBb+� .B J�`+Q

J�Mm2H .B SB2i`Q (G�i2 kyRN)
aQHpBM; i?2 +QH/ bi�`i T`Q#H2K mbBM; :�L BM i?2 :2QK�`F2iBM; +QMi2ti
JXa+X BM *QKTmi2` a+B2M+2-
.2T�`iK2Mi Q7 AM7X 1M;X- *QKTX a+X �M/ J�i?X-
lMBp2`bBiv Q7 GǶ�[mBH�

*2+BHB� J�`iBM2x PHBp� (1�`Hv kyRN)
1K#2//BM;b i2+?MB[m2b 7Q` b2K�MiB+ +Hmbi2`BM; Q7 � hrBtQMKv
JXa+X BM .�i� a+B2M+2 -
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM; - AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2

:�#`B2H2 �p2HHBMQ (1�`Hv kyRN)
_�MFBM; Q7 iQTB+b BM � G�`;2 a+�H2 avbi2K
JXa+X BM .�i� a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2



J�ii2Q l`Bb2HHB (1�`Hv kyRN)
S`2/B+i i?2 6mim`2 Q7 S�iB2Mib 7`QK i?2 1H2+i`QMB+ >2�Hi? _2+Q`/b
JXa+X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X S�QH� o2H�`/B

�M/`2� GQ`BMQ (G�i2 kyR3)
h?2 BKT�+i Q7 i?2 +QH/ bi�`i T`Q#H2K BM � b2K�MiB+ `2+QKK2M/2` bvbi2K
JXa+X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X S�QH� o2H�`/B

�M/`2� G2MxB (G�i2 kyR3)
lM/2`bi�M/BM; T�iB2Mib ?2�Hi? 7`QK bQ+B�H r2#bBi2 bB;M�Hb
JXa+X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM; - AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X S�QH� o2H�`/B

"�`/? S`2MF�D (G�i2 kyR3
hBK2@�r�`2 hQTB+ .2i2+iBQM �M/ �MQK�Hv *H�bbB}+�iBQM BM � JmHiB@G�v2`
L2irQ`F
JXa+X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X S�QH� o2H�`/B

GQ`2MxQ J�/2//m (G�i2 kyR3)
.Bb2�b2 S`2/B+iBQM BM "BQHQ;B+�H L2irQ`Fb
JXa+X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X S�QH� o2H�`/B

*�`HQ aT�iQ++Q (G�i2 kyRd)
*QMiBMmBiv Q7 T2`im`#2/ T`BM+BT�H 2B;2Mp2+iQ`b BM S2``QM@6`Q#2MBmb i?2Q`v
JXa+X BM J�i?2K�iB+b- 6�+mHiv Q7 J�i?2K�iB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X �H2bb�M/`Q .Ƕ�M/`2�

SB2`7�#BQ a�MM� (JB/ kyRd)
� iQQH 7Q` i?2 pBbm�HBx�iBQM Q7 a2K�MiB+ lb2`bǶ AMi2`2bi
"Xa+X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X S�QH� o2H�`/B

o�H2MiBM� SBxxQ (1�`Hv kyRd)
�M�HvxBM; Ai�HB�M mb2`bǶ AMi2`2bib BM J2/B+�H .QK�BM
JXa+X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X S�QH� o2H�`/B



J�Mm2H� "2M2/2iiB (1�`Hv kyRd)
ǵ"2?�pBQ`b Q7 S`2;M�Mi qQK2M BM PM@GBM2 aQ+B�H J2/B�
JXa+X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X S�QH� o2H�`/B

"�`/? S`2MF�D (1�`Hv kyRd)
�miQK�iB+ AM7Q`K�iBQM 1ti`�+iBQM BM L2rb J2/B� .QK�BM
"Xa+X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X S�QH� o2H�`/B

:BQ`;B� .B hQKK�bQ (P+iX kyR8)
.2bB;M �M/ .2p2HQTK2Mi Q7 � SH�i7Q`K 7Q` G2�/2`b?BT �M�HvbBb
BM 1Mi2`T`Bb2 aQ+B�H L2irQ`Fb
JXa+X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X S�QH� o2H�`/B

*H�m/BQ _�mbQ (J�`X kyR8)
:2Q;`�T?B+ T`Q}HBM; Q7 hrBii2` mb2`b
JXa+X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X S�QH� o2H�`/B

:BmHBQ /2 ai27�MQ (CmMX kyR9)
1{+B2Mi *`�rHBM; h2+?MB[m2b Q` PMHBM2 *QKKmMBiv L2irQ`Fb
"Xa+X BM *QKTmi2` a+B2M+2-
6�+mHiv Q7 AM7Q`K�iBQM 1M;BM22`BM;- AM7Q`K�iB+b �M/ ai�iBbiB+b-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2
*Q@�/pBb2/ rBi? S`Q7X S�QH� o2H�`/B

S�`i o @ *QKKBii22b- Zm�HB7B+�iBQM- >QMQ`b �M/
�r�`/b

Zm�HB}+�iBQM L�iBQM�H a+B2MiB}+ Zm�HB}+�iBQM @ a+B2MiB}+ a2+iQ` yRf"R @ +QKTX@b+B2M+2 @
�bbQ+B�i2 S`Q7X @ a2+QM/ Zm�`i2` @ Zm�HB}2/ 7`QK RRfyNfkyRN iQ
RRfyNfkyk3X

Zm�HB}+�iBQM L�iBQM�H a+B2MiB}+ Zm�HB}+�iBQM @ a+B2MiB}+ a2+iQ` yNf>R @ +QKTX@2M;X @
�bbQ+B�i2 S`Q7X @ @ a2+QM/ Zm�`i2` @ Zm�HB}2/ 7`QK yNfyNfkyRN iQ
yNfyNfkyk3X

>2�/ >2�/ Q7 i?2 J�bi2`Ƕb .2;`22 +Qm`b2 BM �TTHB2/ .�i� a+B2M+2 Q7 .2T�`iK2Mi Q7
AM7X 1M;X- *QKTX a+X �M/ J�i?X Q7 lMBp2`bBiv Q7 GǶ�[mBH�- kykRfkyk9X



*QKKBii22 *QKKBii22 7Q` i?2 _2b2�`+? AM7`�bi`m+im`2b U>S* �M/ "B; .�i�V Q7
.2T�`iK2Mi Q7 AM7X 1M;X- *QKTX a+X �M/ J�i?X Q7 lMBp2`bBiv Q7 GǶ�[mBH�-
kykRfkyk9X

*QKKBii22 *QKKBii22 7Q` h2�+?BM; �M/ _2b2�`+? G�#Q`�iQ`B2b Q7 .2T�`iK2Mi Q7 AM7X
1M;X- *QKTX a+X �M/ J�i?X Q7 lMBp2`bBiv Q7 GǶ�[mBH�- kykRfkyk9X

*QKKBii22 *QKKBii22 7Q` (*�.) Q7 i?2 .2;`22 Q7 �TTHB2/ .�i� a+B2M+2 Q7 lMBp2`bBiv
Q7 GǶ�[mBH� kyR3fkykjX

*QKKBii22 *QKKBii22 7Q` (*�.) i?2 .2;`22 Q7 *QKTmi2` a+B2M+2 Q7 lMBp2`bBiv Q7
GǶ�[mBH� kyRNfkykjX

*QKKBii22 *QKKBii22 7Q` (*�.) Q7 i?2 .2;`22 Q7 *QKTmi2` 1M;BM22`BM; Q7 lMBp2`bBiv
Q7 GǶ�[mBH� kykkfkykjX

*QKKBii22 *QKKBii22 7Q` (*�.) Q7 i?2 .2;`22 Q7 �miQK�iBQM 2M;BM22`BM; Q7
lMBp2`bBiv Q7 GǶ�[mBH� kykkfkykjX

*QKKBii22 AM kykkfkykj ?2 Bb S�`i Q7 i?2 *QKKBii22 Q7 i?2 38th S?X.X S`Q;`�K BM
1M;BM22`BM; �M/ AM7Q`K�iBQM a+B2M+2b- .2T�`iK2Mi Q7 AM7X 1M;X- *QKTX a+X
�M/ J�i?X Q7 lMBp2`bBiv Q7 GǶ�[mBH�X

*QKKBii22 AM kykyfkykR ?2 r�b S�`i Q7 i?2 *QKKBii22 Q7 i?2 36th S?X.X S`Q;`�K BM
AMMQp�iBp2 "BQK2/B+�H h2+?MQHQ;B2b BM *HBMB+�H J2/B+BM2- J2/B+�H .2TX-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2X

*QKKBii22 AM kyRNfkyky ?2 r�b S�`i Q7 i?2 *QKKBii22 Q7 i?2 35th S?X.X S`Q;`�K BM
AMMQp�iBp2 "BQK2/B+�H h2+?MQHQ;B2b BM *HBMB+�H J2/B+BM2- J2/B+�H .2TX-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2X

*QKKBii22 AM kyR3fkyRN ?2 r�b S�`i Q7 i?2 *QKKBii22 Q7 i?2 34th S?X.X S`Q;`�K BM
AMMQp�iBp2 "BQK2/B+�H h2+?MQHQ;B2b BM *HBMB+�H J2/B+BM2- J2/B+�H .2TX-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2X

*QKKBii22 AM kyRdfkyR3 ?2 r�b S�`i Q7 i?2 *QKKBii22 Q7 i?2 33th S?X.X S`Q;`�K BM
AMMQp�iBp2 "BQK2/B+�H h2+?MQHQ;B2b BM *HBMB+�H J2/B+BM2- J2/B+�H .2TX-
ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2X

*QKKBii22 *QKKBii22 `2bTQMbB#H2 Q7 �M�Hvb2 �M/ `2b?�TBM; i?2 J�bi2` .2;`22 Q7
*QKTmi2` a+B2M+2 Q7 lMBp2`bBiv Q7 GǶ�[mBH� rQ`F +QM/m+i2/ BM kykyfkykR rBi?
bT2+B�H 7Q+mb QM �AX

*QKKBii22 qQ`FBM; ;`QmT 7Q` i?2 �M�HvbBb Q7 i?2 *1LaAa `2bmHib @ J�bi2` �M/ "�+?2HQ`
.2;`22 Q7 *QKTmi2` a+B2M+2 Q7 lMBp2`bBiv Q7 GǶ�[mBH� kykyfkykRX

*QKKBii22 *QKKBii22 7Q` i?2 2p�Hm�iBQM Q7 i?2 BMi2`M�iBQM�H bim/2MibǶ �/KBbbBQMb @
J�bi2` .2;`22 Q7 �TTHB2/ .�i� a+B2M+2 Q7 lMBp2`bBiv Q7 GǶ�[mBH� kykyfkykjX

*QKKBii22 1p�Hm�iBM; *QKKBii22 7Q` i?2 BMi2`M�iBQM�H bim/2MibǶ b+?QH�`b?BTb @ lMBp2`bBiv
Q7 GǶ�[mBH� kykyfkykkX

*QKKBii22 1p�Hm�iBM; *QKKBii22 7Q` i?2 `27m;22 bim/2MibǶ b+?QH�`b?BTb @ lLA*P_1 kXy @
lMBp2`bBiv Q7 GǶ�[mBH� kykyfkykRX



*QKKBii22 *QKKBii22 7Q` i?2 2p�Hm�iBQM Q7 i?2 bim/2Mib T�`iB+BT�iBM; �i hPG*!*�a�
U>B;?@a+?QQH iQ lMBp2`bBiv �++2bbV U�m;mbi- a2Ti2K#2`- LQp2K#2`V@ lMBp2`bBiv
Q7 GǶ�[mBH� kykyfkykjX

hmiQ` �+�/2KB+ imiQ` Q7 i?2 `27m;22 bim/2Mi UL�K2 PKBii2/ 7Q` S`Bp�+v *QM+2`MV @
lLA*P_1 kXy @ J�bi2` .2;`22 Q7 �TTHB2/ .�i� a+B2M+2 Q7 lMBp2`bBiv Q7
GǶ�[mBH�X

J2K#2`b?BT hmiQ` Q7 i?2 }`bi 2/BiBQM Q7 +Qm`b2 7Q` HB72HQM; H2�`MBM;fi`�BMBM; 7Q` vQmM;
BM+QKBM; i2�+?2`b T`QKQi2/ #v :`mTTQ /B G�pQ`Q Zm�HBi�Ƕ 2 AMMQp�xBQM2 /2HH�
.B/�iiB+� U:/G ZmA.V- ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2X

J2K#2`b?BT AMpQHp2/ BM i?2 2tT2`BK2Mi�iBQM T?�b2 7Q` HB72HQM; H2�`MBM;fi`�BMBM; 7Q` vQmM;
BM+QKBM; i2�+?2`b T`QKQi2/ #v :`mTTQ /B G�pQ`Q Zm�HBi�Ƕ 2 AMMQp�xBQM2 /2HH�
.B/�iiB+� U:/G ZmA.V- ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2X

J2K#2`b?BT AMbiBimi2 Q7 1H2+i`B+�H �M/ 1H2+i`QMB+b 1M;BM22`b UA111VX 6mHH K2K#2` UkyRe @
T`2b2MiVX

"2bi aim/2Mi :X .B hQKK�bQ- :X aiBHQ �M/ SX o2H�`/B-
S�T2` �r�`/b .2i2+iBM; L2irQ`F G2�/2`b BM 1Mi2`T`Bb2b

kyRd A111 kRbi AMi2`M�iBQM�H *QM72`2M+2 QM *QKTmi2` amTTQ`i2/ *QQT2`�iBp2
qQ`F BM .2bB;M- ke �T` @ k3 �T` kyRd- q2HHBM;iQM- L2r w2�H�M/ (j3)X

�r�`/ ǳ6QM/Q T2` H2 �iiBpBi�Ƕ #�b2 /B `B+2`+�Ǵ T`QKQi2/ #v *QMbB;HBQ .B`2iiBpQ MX3d
/2H R9 ;Bm;MQ kyRd /2HHǶ �;2MxB� L�xBQM�H2 /B o�Hmi�xBQM2 /2H bBbi2K�
lMBp2`bBi�`BQ 2 /2HH� _B+2`+�X 6QmM/2/, ��ƅ jXyyy-yy- kyRd

�r�`/ .2;`22 �r�`/ �MMQmM+2/ #v *QM}M/mbi`B� �M/ �XAX*X�X iQ T`QKQi2 #2bi
rQ`Fb BM AX*XhX }2H/ Q7 `2b2�`+?- JBH�MQ- Ai�HvX kyyNX

>QMQ` P{+B�HHv BM+Hm/2/ #v i?2 JBMBbi`v Q7 *mHim`�H >2`Bi�;2 �M/ �+iBpBiB2b �M/
hQm`BbK- BM i?2 HBbi Q7 2tT2`ib 2HB;B#H2 iQ �/pB+2 QM ǳ.2p2HQTK2Mi �M/
K�M�;2K2Mi Q7 *QKTmi2` �TTHB+�iBQMb - *QKTmi2` K�M�;2K2Mi Q7 /Q+mK2Mib
�M/ T`Q+2bb2b �M/ i?2 �TTHB+�iBQM Q7 BMMQp�iBp2 i2+?MQHQ;B2b 7Q` i?2 Tm#HB+ mb2
Q7 +�i�HQ;BM; �M/ T?QiQ;`�T?B+ +QHH2+iBQMbǴX kyRR@kyRj

h_1*
*?�HH2M;2

a2+QM/ TQbBiBQM /m`BM; i?2 h2ti _1i`B2p�H *QM72`2M+2 Uh_1*V G2;�H h`�+F-
Q`;�MBx2/ #v L�iBQM�H AMbiBimi2 Q7 ai�M/�`/b �M/ h2+?MQHQ;v- :�Bi?2`b#m`;-
J�`vH�M/- lMBi2/ ai�i2bX h_1* Bb i?2 KQbi BKTQ`i�Mi 7Q`mK iQ +QKT�`2
+?�HH2M;BM; bQHmiBQMb BM AM7Q`K�iBQM _2i`B2p�H bBM+2 i?2 T�bi Re v2�`b- kyy3X

S�`i oA @ AMpQHp2K2Mi BM 6mM/2/ S`QD2+ib
6�A_@1.l 6�A_@1.l, S`QKQi2 6�A_M2bb BM 1.l+�iBQM AMbiBimiBQMbǮ @

h?Bb rQ`F Bb bmTTQ`i2/ #v 1a6_A @ 1m`QT2�M ai`�i2;v 6Q`mK QM _2b2�`+?
AM7`�bi`m+im`2b
.m`�iBQM, R CmM2 kykk @ jR .2+2K#2` kykk
6QmM/2/, ī RyXyyy-yy
SQbBiBQM, S`QTQb2` �M/ SAc
_2bTQMbB#BHBiB2b, h?2 T`QD2+i �BKb iQ 2p�Hm�i2b i?2 �H;Q`Bi?KB+ #B�b
T`2b2Mi BM i?2 bi�z@`2H�i2/ /�i� ;2M2`�i2/ �M/ mb2/ #v i?2 lMBp2`bBiv
Q7 GǶ�[mBH� Ul�ZVX q2 B/2MiB}2/ b2p2`�H `2b2�`+? [m2biBQMb i?�i rBHH #2
�Mbr2`2/ BM 7Qm` BMi2`H2�p2/ T?�b2b +�``B2/ QM rBi? i?2 bmTTQ`i Q7 i?2
qQ`FBM; :`QmT Q7 i?2 :2M/2` 1[m�HBiv SH�M �M/ i?2 Ah bi�z Q7 l�ZX



1l:�AL 1l:�AL, 1m`QT2�M L2irQ`F 6Q` :2M/2` "�H�M+2 BM AM7Q`@
K�iB+b @ h?Bb rQ`F Bb bmTTQ`i2/ #v h?2 1m`QT2�M *QQT2`�iBQM BM a+B2M+2
�M/ h2+?MQHQ;v @ *Pah �+iBQM *�RNRkkX
?iiTb,ffrrrX+QbiX2mf�+iBQMbf*�RNRkkf
.m`�iBQM, Ry P+iQ#2` kyR3 @ R3 P+iQ#2` kyk9
SQbBiBQM, S�`iB+BT�Mic
_2bTQMbB#BHBiB2b, h?2 K�BM �BK Q7 i?Bb *Pah �+iBQM Bb iQ BKT`Qp2
;2M/2` #�H�M+2 BM AM7Q`K�iB+b i?`Qm;? i?2 +`2�iBQM �M/ bi`2M;i?2MBM; Q7
� i`mHv KmHiB@+mHim`�H 1m`QT2�M M2irQ`F Q7 �+�/2KB+b rQ`FBM; QM i?2
7Q`27`QMi Q7 i?2 2zQ`ib BM i?2B` +QmMi`B2b- BMbiBimiBQMb �M/ `2b2�`+? +QK@
KmMBiB2bX

a".�i�YY aQ"B;.�i�YY, 1m`QT2�M AMi2;`�i2/ AM7`�bi`m+im`2 7Q` aQ@
+B�H JBMBM; �M/ "B; .�i� �M�HviB+b @ h?Bb rQ`F Bb bmTTQ`i2/ #v
1m`QT2�M lMBQMǶb >Q`BxQM kyky `2b2�`+? �M/ BMMQp�iBQM T`Q;`�KK2 mM@
/2` ;`�Mi �;`22K2Mib LQX 3dRy9k-
?iiTb,ffTHmbTHmbXbQ#B;/�i�X2mf
.m`�iBQM, R C�Mm�`v kyky @ jR .2+2K#2` kyk9
6QmM/2/, ī NXNNdXRdk-8y
SQbBiBQM, S�`iB+BT�Mi BM qSRyc
_2bTQMbB#BHBiB2b, qQ`FBM; QM i?2 *Biv Q7 *BiBx2M 1tTHQ`�iQ`vX h?2
rQ`F Bb 7Q+mb2/ QM b2p2`�H K2i?Q/b �M/ ESAb /2/B+�i2/ iQ +BiB2b- +BiB@
x2Mb �M/ i2``BiQ`B2bX qBi? bT2+B�H �ii2MiBQM iQ i?2 `2+QMbi`m+iBQM@`2H�i2/
T`Q#H2Kb Q7 i?2 m`#�M �`2� Q7 GǶ�[mBH�X

h2``BiQ`B
�T2`iB

h2``BiQ`B �T2`iB, .Q+mK2Mi�iBQM- i`�BMBM; �M/ `2b2�`+? +2M@
i2` 7Q` i?2 `2+QMbi`m+iBQM �M/ `2+Qp2`v Q7 �772+i2/ �`2�b
7`QK M�im`�H /Bb�bi2`b @ h?Bb rQ`F Bb bmTTQ`i2/ #v 6QM/Q h2``BiQ`B
G�pQ`Q 2 *QMQb+2Mx� /B *;BH- *BbH- lBHX
.m`�iBQM, Rd .2+2K#2` kyR3 @ Rd .2+2K#2` kyk9
6QmM/2/, ī RX3yy-yy
SQbBiBQM, SXAX Q7 L2r i2+?X 7Q` /�i� T`Q+2bbBM; �M/ �M�HvbBbc
_2bTQMbB#BHBiB2b, bim/v �M/ B/2MiB7vBM; .�i� JBMBM; �M/ K�+?BM2
G2�`MBM; i2+?MB[m2b i?�i +�M #2 �TTHB2/ iQ i?2 T`Q+2bb2b Q7 `2+QMbi`m+@
iBQM �M/ /2p2HQTK2MiX

.B;6Q`�aS .A:Bi�H 6P_2MbB+b, 2pB/2M+2 �M�HvbBb pB� BMi2HHB;2Mi avbi2Kb
�M/ S`�+iB+2b @ h?Bb rQ`F Bb bmTTQ`i2/ #v h?2 1m`QT2�M *QQT2`�iBQM
BM a+B2M+2 �M/ h2+?MQHQ;v @ *Pah �+iBQM *�RdRk9X
?iiTb,ffrrrX+QbiX2mf�+iBQMbf*�RdRk9f
.m`�iBQM, Ry a2Ti2K#2` kyR3 @ yN a2Ti2K#2` kykk
SQbBiBQM, S�`iB+BT�Mic
_2bTQMbB#BHBiB2b, 2tTHQ`BM; i?2 TQi2MiB�H Q7 i?2 �TTHB+�iBQM Q7 �`iB}+B�H
AMi2HHB;2M+2 �M/ �miQK�i2/ _2�bQMBM; BM i?2 .B;Bi�H 6Q`2MbB+b }2H/- �M/
+`2�iBM; bvM2`;B2b #2ir22M i?2b2 }2H/bX

1G1sAa 1G1sAa, 1m`QT2�M G2tB+Q;`�T?B+ AM7`�bi`m+im`2 @ h?Bb rQ`F Bb
bmTTQ`i2/ #v 2@AM7`�bi`m+im`2b >kyky@1lXRX9XRXkX-
?iiTb,ff+Q`/BbX2m`QT�X2mfT`QD2+if`+MfkRjjdNn2MX?iKH
.m`�iBQM, R 62#`m�`v kyR3 @ jR C�Mm�`v kykk
6QmM/2/, ī 9XNNNXNed-8y Uī 98jXd8y-yy iQ T�`iM2` a�TB2Mx�V
SQbBiBQM, S�`iB+BT�Mic
_2bTQMbB#BHBiB2b, .2}MBiBQM Q7 i?2 K2i`B+b M22/2/ iQ +QKTmi2 �M�Hvi@
B+b 7Q` rQ`/b- b2Mb2b- /QK�BMb �M/ Qi?2` H2tB+�H@b2K�MiB+ BM7Q`K�iBQM UBM@
+Hm/BM; T?`�b2b- +QHHQ+�iBQMb- 2i+XV �+`Qbb i?2 �M�Hvx2/ H2tB+�H `2bQm`+2bX

https://www.cost.eu/actions/CA19122/
https://plusplus.sobigdata.eu/
https://www.cost.eu/actions/CA17124/
https://cordis.europa.eu/project/rcn/213379_en.html


a1_1L� a1_1L�, a2K�MiB+ _2+QKK2M/2` 7Q` �HH @ h?Bb rQ`F Bb bmT@
TQ`i2/ #v A"J 7�+mHiv �r�`/ kyRdX
.m`�iBQM, R C�Mm�`v kyRd @ jR .2+2K#2` kyRd
6QmM/2/, ī R8Xyyy-yy iQ *QKTmi2` a+B2M+2 .2T�`iK2MiX
SQbBiBQM, S�`iB+BT�Mic
_2bTQMbB#BHBiB2b, .2}MBiBQM �M/ BKTH2K2Mi�iBQM Q7 �H;Q`Bi?Kb Q`B@
2Mi2/ iQ i?2 2ti`�+iBQM Q7 i?2 b2K�MiB+ BM7Q`K�iBQM 7`QK i?2 mb2`bǶ T`Q@
}H2bX

6BQ`/�HBbQ 6BQ`/�HBbQ, �M�HvbBb Q7 bQ+B�H #2?�pBQ`b Q7 +Q@rQ`F2`b BM QM@
HBM2 2Mi2`T`Bb2 bQ+B�H M2irQ`FbX @ h?Bb rQ`F Bb bmTTQ`i2/ #v _2@
;BQM2 G�xBQ UAi�HvV- mM/2` ;`�Mi, SP_X 61a_X kyydfkyRj *lSX 633*R9yyy9eyyydX
.m`�iBQM, R LQp2K#2` kyR9 @ jR P+iQ#2` kyR8
6QmM/2/, ī R8yXyyy-yy iQ *QKTmi2` a+B2M+2 .2T�`iK2MiX
SQbBiBQM, qS G2�/2`c
_2bTQMbB#BHBiB2b, G2�/ BMp2biB;�iQ` Q7 i?2 rQ`F@T�+F�;2 `2H�i2/ iQ
/2}MBiBQM �M/ +`2�iBQM Q7 � bQ+B�H M2irQ`F �M�HviB+b 7`�K2rQ`F i?�i 2t@
i2MbBp2Hv �M�Hvx2b i?2 bQ+B�Hb #2?�pBQ`b BM 1aLb �b � 7mM+iBQM Q7 ;2M/2`-
`QH2- iBK2- �M/ +QKT2i2M+2b Q7 +Q@rQ`F2`bX

:�K29"BQ :�K29"BQ, a2`BQmb :�KBM; 7Q` "BQ/Bp2`bBiv S`2b2`p�iBQM BM
6QQ/ �M/ �;`B+mHim`2X @ h?Bb rQ`F Bb bmTTQ`i2/ #v ǳa�TB2Mx�Ǵ lMB@
p2`bBiv Q7 _QK2- mM/2` ;`�Mi, AMi2`/Bb+BTHBM�`v _2b2�`+? S`QD2+i kyR8X
.m`�iBQM, R C�Mm�`v kyR8 @ jR .2+2K#2` kyR8
6QmM/2/, ī kkXyyy-yy iQ *QKTmi2` a+B2M+2 .2T�`iK2MiX
SQbBiBQM, S�`iB+BT�Mic
_2bTQMbB#BHBiB2b, .2bB;MBM; Q7 � ;�KB}2/ biQ`vi2HHBM; +QKTQM2Mi 7Q@
+mb2/ QM � ;2Q@`272`2M+2/ TH�i7Q`K /2/B+�i2/ iQ i?2 2MQ@;�bi`QMQKB+ b2+@
iQ` BM i?2 �`2� Q7 ���i?2 pB� 6`�M+B;2M�X

q2aQ+B�H q2aQ+B�H, qQK2M �M/ aQ+B�H G2�/2`b?BTX @ h?Bb rQ`F Bb bmT@
TQ`i2/ #v ǳa�TB2Mx�Ǵ lMBp2`bBiv Q7 _QK2- mM/2` ;`�Mi, �q�_.a _2@
b2�`+? S`QD2+i kyR9X
.m`�iBQM, R C�Mm�`v kyR9 @ jR .2+2K#2` kyR9
6QmM/2/, ī 8jXyyy-yy iQ *QKTmi2` a+B2M+2 .2T�`iK2MiX
SQbBiBQM, h2+?MB+�H G2�/2`c
_2bTQMbB#BHBiB2b, .2}MBiBQM �M/ BKTH2K2Mi�iBQM Q7 � K2�bm`2 Q7 BM7Q`@
K�H H2�/2`b?BT r?B+? /`�rb QM H2�/2`b?BT KQ/2Hb BM Q`;�MBx�iBQM b+B2M+2
�M/ QM � +QKTmi�iBQM�H KQ/2H #�b2/ QM KmHiBTH2t M2irQ`FbX

>*9� UAV >*9�, >QK2 *�`2 7Q` �HHX @ h?Bb rQ`F Bb bmTTQ`i2/ #v _2;BQM2
G�xBQ UAi�HvV- mM/2` ;`�Mi, SP_X 61a_X kyydfkyRj *lSX 63RAR9yyyykyyydX
.m`�iBQM, R C�Mm�`v kyRj @ 9 J�`+? kyR9
6QmM/2/, ī k8Xyyy-yy iQ *QKTmi2` a+B2M+2 .2T�`iK2MiX
SQbBiBQM, S�`iB+BT�Mic
_2bTQMbB#BHBiB2b, .2p2HQTK2Mi bmTTQ`i 7Q` K2i?Q/QHQ;B2b 7Q` b2K�M@
iB+ BM/2tBM;- [m2biBQM �Mbr2`BM; �M/ +QMbi`m+iBQM Q7 QMiQHQ;B2b BM i?2
b�MBi�`v }2H/X

h2+?MQHQ;v h`�Mb72`
:_1h1G USAV :_1h1G Bb �M QT2M bQm`+2 7`�K2rQ`F 7Q` 1p�Hm�iBM; :`�T? *QmMi2`7�+@

im�H 1tTH�M�iBQM J2i?Q/bX Ai Bb BKTH2K2Mi2/ mbBM; i?2 P#D2+i P`B2Mi2/
T�`�/B;K �M/ i?2 6�+iQ`v J2i?Q/ /2bB;M T�ii2`MX Pm` K�BM ;Q�H Bb iQ



+`2�i2 � ;2M2`B+ TH�i7Q`K i?�i �HHQrb i?2 `2b2�`+?2`b iQ bT22/ mT i?2 T`Q@
+2bb Q7 /2p2HQTBM; �M/ i2biBM; M2r :`�T? *QmMi2`7�+im�H 1tTH�M�iBQM
J2i?Q/bX
?iiTb,ff;Bi?m#X+QKfJ�`BQh?2PM2f:_1h1G

: USAV 6�bi �M/ J2KQ`v 1{+B2Mi :`�T? GB#`�`v 7Q` :`�T? JBMBM; BM C�p�X
J�M�;2 q2B;?i2/ .B`2+i-flM/B`2+i :`�T? �HbQ rBi? r2B;?ib QM o2`iB+2bX
J�Mv �H;Q`Bi?Kb `2�/v iQ mb2 �b S�;2_�MF- >Aha �M/ K�Mv Qi?2`bX *QM@
+m``2Mi JmHiBi?`2�/ �H;Q`Bi?Kb +QM};m`�#H2 QM /2K�M/X
:BQp�MMB aiBHQ Bb i?2 7QmM/2` Q7 i?2 : HB#`�`vX
?iiTb,ff;Bi?m#X+QKf;BQp�MMB@biBHQf:

m*`�rH2` USAV lMBp2`b�H *`�rH2` Um*`�rH2`V Bb � *QM+m``2Mi- .Bbi`B#mi2/- >B;?Hv *QM@
};m`�#H2- �M/ 6H2tB#H2 L2ti :2M2`�iBQM *`�rH2`X m*`�rH2` �HHQrb iQ
/2}M2 � bT2+B�HBx2/ +`�rH2` /B`2+iHv i?`Qr +QM};m`�iBQM }H2bX S`BM+BT�H
72�im`2b �`2, r2# T�;2b- `2bi b2`pB+2b- 2ti2M/�#H2- +QM+m``2Mi- /Bbi`B#mi2/-
~2tB#H2- 2{+B2MiX
:BQp�MMB aiBHQ Bb i?2 7QmM/2` Q7 i?2 m*`�rH2` 2+?Q@bvbi2KX
?iiTb,ff;Bi?m#X+QKf;BQp�MMB@biBHQfm*`�rH2`@*Q`2

h2``B2` A_ UAV h2``B2` Bb � ?B;?Hv ~2tB#H2- 2{+B2Mi- �M/ 2z2+iBp2 QT2M bQm`+2 b2�`+? 2M@
;BM2 /2p2HQT2/ �i i?2 a+?QQH Q7 *QKTmiBM; a+B2M+2- lMBp2`bBiv Q7 :H�b@
;QrX h2``B2` Bb `2�/BHv /2THQv�#H2 QM H�`;2@b+�H2 +QHH2+iBQMb Q7 /Q+mK2MibX
h2``B2` BKTH2K2Mib bi�i2@Q7@i?2@�`i BM/2tBM; �M/ `2i`B2p�H 7mM+iBQM�HBiB2b-
�M/ T`QpB/2b �M B/2�H TH�i7Q`K 7Q` i?2 `�TB/ /2p2HQTK2Mi �M/ 2p�Hm�iBQM
Q7 H�`;2@b+�H2 `2i`B2p�H �TTHB+�iBQMbX
:BQp�MMB aiBHQ ?�b +QMi`B#mi2/ B/2MiB7vBM; �M/ bQHpBM; b2p2`�H Bbbm2bX
?iiT,ffi2``B2`XQ`;f

S�`i oAA @ _2b2�`+? �+iBpBiB2b
AMi2`M�iBQM�H *QHH�#Q`�iBQMb
*QHH�#Q`�iBQM
�;`22K2Mi
�M/ _2bmHib

*G�A_1 @ *QM72/2`�iBQM Q7 G�#Q`�iQ`B2b 7Q` �`iB}+B�H AMi2HHB@
;2M+2 _2b2�`+? BM 1m`QT2 @ AMi2`M�iBQM�H +QHH�#Q`�iBQM 7Q+mb2/ QM,
"BQBM7Q`K�iB+b UT`Qi2BM �M/ KQH2+mH�` /�i� �M�HvbBbVX
h?2 iQTB+ DQBMb 7Q`+2b 7`QK �A- +HBMB+�H �M/ HB72@b+B2M+2b 2tT2`ib rQ`FBM;
QM i?2 �M�HvbBb Q7 +QKTH2t �M/ KmHiB@bQm`+2/ #BQK2/B+�H /�i� BMi2;`�iBM;
+HBMB+�H 2pB/2M+2 QM *PoA.@RN rBi? ;2MQKB+ �M/ T`Qi2QKB+ BM7Q`K�iBQM-
�b r2HH �b KQH2+mH�` /�i�X q2 �`2 2tTHQ`BM; /�i�@/`Bp2M �A K2i?Q/QHQ;B2b
�M/ #BQBM7Q`K�iB+b �TT`Q�+?2b +Qp2`BM; M2irQ`F /�i� �M�HvbBb- K�+?BM2
H2�`MBM; �M/ /22T H2�`MBM; 7Q` ;`�T?b- T`2/B+iBp2 KQ/2HHBM;- �M/ 72�im`2
b2H2+iBQM Q7 PKB+b /�i�X ?iiTb,ff+QpB/RNX+H�B`2@�BXQ`;f

.�i� JBMBM; �M/ J�+?BM2 G2�`MBM; G�#Q`�iQ`v- H2�/2/ #v S`Q7Xbb�
*�`HQii� .QK2MB+QMB Q7 .2T�`iK2Mi Q7 *QKTmi2` a+B2M+2 �i :2Q`;2 J�@
bQM lMBp2`bBiv- 6�B`7�t- oB`;BMB�- la�X h?2 b+QT2 Q7 i?2 +QHH�#Q`�iBQM Bb
Q`B2Mi2/ BM `2b2�`+? �+iBpBiB2b 7Q+mb2/ QM �MQK�Hv /2i2+iBQM- bQ+B�H M2i@
rQ`F �M/ bQ+B�H K2/B� KBMBM;- �M/ KmHiBTH2t M2irQ`FbX yRfyRfkyRd @
QM;QBM;X q2 Tm#HBb?2/ :`�T?@#�b2/ a2H2+iBp2 PmiHB2` 1Mb2K#H2b(j9) �M/
r2 �`2 +QHH�#Q`�iBM; QM i?2 T�T2` 2MiBiH2/ � *QM};m`�#H2 J2i?Q/QHQ;v
7Q` *2Mi`�HBiv J2�bm`2b BM JmHiBTH2t L2irQ`Fb rBi? *v+HB+ .2T2M/2M+B2bX

.�i� a+B2M+2 �M/ "B; .�i� �M�HviB+b `2b2�`+? ;`QmT- +QQ`/BM�i2/
#v .`X Gm/QpB+Q "Q`�iiQ @ 1m`2+�i 6QmM/�iBQM- "�`+2HHQM�- aT�BMX *QH@
H�#Q`�iBQM �+iBpBiB2b 7Q+mb2/ QM Q`;�MBb�iBQM Q7 rQ`Fb?QT �M/ DQm`M�HǶb
bT2+B�H Bbbm2- �M/ QM `2b2�`+? BM i?2 }H2/ Q7 ǳbQ+B�H K2/B� 7Q` T2`bQM�H@

https://github.com/MarioTheOne/GRETEL
https://github.com/giovanni-stilo/G
https://github.com/giovanni-stilo/uCrawler-Core
http://terrier.org/
https://covid19.claire-ai.org/


Bx�iBQM �M/ b2�`+? i2+?MQHQ;B2bǴX yRfyRfkyRe @ QM;QBM;X P`;�MBb2/ qQ`F@
b?QTb ("A�aǶkyky- aQJ2S2��a ǶRN- aA_ǶR3- aQ�Sa ǶR3- a1_2+@
avb ǶRd- aQJ2S2��a ǶRd- a1_2+avb ǶRe)-
CQm`M�H (aQJ2S2�a@A_C) �M/ � oQHmK2 (aQ�Sa@GL*a) ?�p2 #22M
Q`;�MBx2/ /m`BM; i?Bb +QHH�#Q`�iBQMX a22 �i ǳa+B2MiB}+ *QKKmMBiv a2`@
pB+2Ǵ b2+iBQM 7Q` � /2i�BH2/ /2b+`BTiBQM Q7 2/BiQ`B�H �+iBpBiB2b �M/ rQ`Fb?QT
Q`;�MBx�iBQMX

u�?QQ5 �+�/2KB+ _2b2�`+? S`Q;`�K �;`22K2Mi @ "2ir22M .`X :BQ@
p�MMB aiBHQ �M/ u�?QQ5 AM+X- dyR 6B`bi �p2Mm2 amMMvp�H2 *� N9y3N @
�;`22K2Mi 7Q+mb2/ QM `2b2�`+? �+iBpBiB2b BM i?2 }2H/ Q7 1p2Mi /2i2+iBQM
�M/ /Bb+Qp2`v BM u�?QQ5 [m2`v HQ;bX R8fRRfkyR9 @ R8fRRfkyR8X
h?2 Qmi+QK2 Q7 i?Bb +QHH�#Q`�iBQM �`2 i?2 T�T2`b 2MiBiH2/ AKTQ`i�M+2
Q7 lM2tT2+i2/M2bb, .Bb+Qp2`BM; "mxxBM; aiQ`B2b BM �MQK�HQmb h2KTQ@
`�H :`�T?b (R9) �M/ A/2MiB7vBM; "mxxBM; aiQ`B2b pB� �MQK�HQmb h2KTQ`�H
am#;`�T? .Bb+Qp2`v (jN) i?�i �`2 BM i?2 }2H/ Q7 i?2 2p2MifiQTB+ /Bb+Qp2`vX

GBM;mBbiB+ *QKTmiBM; G�#Q`�iQ`v UG*GV- H2�/2/ #v H2�/2/ S`Q7X
S�QH� o2H�`/B �M/ S`Q7X _Q#2`iQ L�pB;HB- _QK2- Ai�HvX h?2 b+QT2 Q7
i?2 +QHH�#Q`�iBQM Bb Q`B2Mi2/ BM `2b2�`+? �+iBpBiB2b 7Q+mb2/ QM 2p2Mi /Bb@
+Qp2`v- mb2`bǶ T`Q}HBM;- b2K�MiB+ `2+QKK2M/2` bvbi2K- i2KTQ`�H KBMBM;-
2@>2�Hi? �M/ bQ+B�H M2irQ`F �M�HvbBbX Rfy8fkyRk @ QM;QBM;X
a2p2`�Hb `2bmHib r2`2 �+?B2p2/ /m`BM; i?Bb +QHH�#Q`�iBQMX >2`2 �7i2` �`2
+Bi2/ QMHv i?2 KQbi BKTQ`i�Mi,(j8- R8- je- Re- Rd- jd- RN- 9R- kR- kk- kj)X

oBbBiBM; lMBp2`bBiv Q7 >�p�M�- ?Qbi2/ #v S`Q7X �H#2`iQ 62`M�M/2x PHBp�- Q7
i?2 6�+mHiv Q7 J�i?X �M/ *QKTX a+B2M+2 >�p�M�- *m#�X *QHH�#Q`�@
iBQM 7Q+mb2/ QM hQTB+ /2i2+iBQM �M/ /Bb+Qp2`v BM M2rb HQ;bX RjfRkfkyRN @
kyfyRfkyky

u�?QQ5 _2b2�`+? G�#b- H2�/2/ #v S`Q7X _B+�`/Q "�2x�@u�i2b - "�`+2H@
HQM�- aT�BMX *QHH�#Q`�iBQM 7Q+mb2/ QM 1p2Mi /2i2+iBQM �M/ /Bb+Qp2`v BM
[m2`v HQ;bX RNfy8fkyR9 @ R3fRyfkyR9

a+B2MiB}+ *QKKmMBiv a2`pB+2
1/BiQ`B�H
�+iBpBiv

("A�a@**Aa Ƕkk) *QM72`2M+2 T`Q+22/BM;b QM �/p�M+2b BM "B�b �M/ 6�B`@
M2bb BM AM7Q`K�iBQM _2i`B2p�H- Tm#HBb?2/ #v aT`BM;2` BM i?2 b2`B2b *QK@
KmMB+�iBQMb BM *QKTmi2` �M/ AM7Q`K�iBQM a+B2M+2 U**AaV- pQHmK2 ReRy-
kykk- 2/Bi2/ rBi? rBi? .`X GX "Q`�iiQ- .`X aX 6�`�HHB- �M/ .`X JX J�``�bX
?iiTb,ffHBMFXbT`BM;2`X+QKf#QQFfRyXRyydfNd3@j@yjR@yNjRe@e

(1*JGfSE.. ǶkR) ;m2bi 2/BiQ`B�H #Q�`/ Q7 i?2 1*JGfSE.. kykyfkykR
DQm`M�H i`�+FX

("A�a@ASJ ǶkR) aT2+B�H Abbm2 QM �H;Q`Bi?KB+ "B�b �M/ 6�B`M2bb BM
a2�`+? �M/ _2+QKK2M/�iBQM- rBHH #2 Tm#HBb?2/ #v 1Hb2pB2` BM AM7Q`K�iBQM
S`Q+2bbBM; J�M�;2K2Mi CQm`M�H UASJV- 2/Bi2/ rBi? rBi? .`X Gm/QpB+Q
"Q`�iiQ- .`X ai27�MQ 6�`�HHB- �M/ JB`FQ J�``�bX kyky@kykR
?iiT,ffb?Q`im`HX�if#7Z_j

("A�a@**Aa ǶkR) *QM72`2M+2 T`Q+22/BM;b QM �/p�M+2b BM "B�b �M/ 6�B`@
M2bb BM AM7Q`K�iBQM _2i`B2p�H- Tm#HBb?2/ #v aT`BM;2` BM i?2 b2`B2b *QK@
KmMB+�iBQMb BM *QKTmi2` �M/ AM7Q`K�iBQM a+B2M+2 U**AaV- pQHmK2 R9R3-

https://link.springer.com/book/10.1007/978-3-031-09316-6
http://shorturl.at/bfQR3


kykR- 2/Bi2/ rBi? rBi? .`X Gm/QpB+Q "Q`�iiQ- .`X ai27�MQ 6�`�HHB- �M/
JB`FQ J�``�bX

("A�a@**Aa Ƕky) *QM72`2M+2 T`Q+22/BM;b QM "B�b �M/ aQ+B�H �bT2+ib
BM a2�`+? �M/ _2+QKK2M/�iBQM- Tm#HBb?2/ #v aT`BM;2` BM i?2 b2`B2b *QK@
KmMB+�iBQMb BM *QKTmi2` �M/ AM7Q`K�iBQM a+B2M+2 U**AaV- pQHmK2 Rk98-
kyky- 2/Bi2/ rBi? rBi? .`X Gm/QpB+Q "Q`�iiQ- .`X ai27�MQ 6�`�HHB- �M/
JB`FQ J�``�bX

(1*JGfSE.. Ƕky) ;m2bi 2/BiQ`B�H #Q�`/ Q7 i?2 1*JGfSE.. kyRNfkyky
DQm`M�H i`�+FX

(aQ�Sa@GL*a ǶRN) oQHmK2 QM aQ+B�H �bT2+ib BM S2`bQM�HBx�iBQM �M/
a2�`+?- Tm#HBb?2/ #v aT`BM;2` BM i?2 b2`B2b G2+im`2 LQi2b BM *QKTmi2` a+B@
2M+2 UGL*aV- 2/BiQ` rBi? .`X Gm/QpB+Q "Q`�iiQX �++2Ti2/ #v GL*a
�M/ rBHH �TT2�` BM �mimKM kyRN

(aQJ2S2�a@A_C ǶRN) aT2+B�H Abbm2 QM aQ+B�H J2/B� 7Q` S2`bQM�HBx�@
iBQM �M/ a2�`+? Q7 i?2 AM7Q`K�iBQM _2i`B2p�H CQm`M�Hb UaT`BM;2`V- ;m2bi
2/BiQ` rBi? .`X Gm/QpB+Q "Q`�iiQ �M/ .`X �M/`2�b E�Hi2M#`mMM2`X oQH@
mK2 kk- Abbm2 R@k- �T`BH kyRN-
?iiTb,ffHBMFXbT`BM;2`X+QKfDQm`M�HfRydNRfkkfRfT�;2fR

(aQJ2S2�a@*1l_ ǶRd) S`Q+22/BM;b Q7 i?2 qQ`Fb?QT QM aQ+B�H J2/B�
7Q` S2`bQM�HBx�iBQM �M/ a2�`+? +Q@HQ+�i2/ rBi? jNi? 1m`QT2�M *QM72`2M+2
QM AM7Q`K�iBQM _2i`B2p�H U1*A_ kyRdV - 2/BiQ` rBi? .`X Gm/QpB+Q "Q`�iiQ
�M/ .`X �M/`2�b E�Hi2M#`mMM2`X kyRd
?iiT,ff+2m`@rbXQ`;foQH@R39yf

*QM72`2M+2b
P`;�MBx�iBQM
AMpQHp2K2Mij

jLQi2 i?�i
�HH i?2b2 rQ`F@
b?QTbfi`�+Fb �`2
Q`;�MBx2/ BM i?2
+QMi2ti Q7 iQT `�i2/
+QM72`2M+2b BM i?2
}2H/- �M/ i?2v
�`2 bm#D2+i iQ �
T22`@`2pB2r Q7 i?2
rQ`Fb?QT T`QTQb�HX

("A�a Ƕkj) *Q@*?�B` Q7 6Qm`i? AMi2`M�iBQM�H qQ`Fb?QT QM �H;Q`Bi?KB+
"B�b BM a2�`+? �M/ _2+QKK2M/�iBQM- U"A�a ǶkjV- rBi? .`X Gm/QpB+Q "Q@
`�iiQ- .`X ai27�MQ 6�`�HHB- �M/ JB`FQ J�``�b- ?Qbi2/ #v 98M/ 1m`QT2�M
*QM72`2M+2 QM AM7Q`K�iBQM _2i`B2p�H U1*A_ kykjV- k �T`BH kykk- .m#HBM-
A`2H�M/X (�**1Sh1.)

(Bi�.�h� ǶkR) *?�B` Q7 _2b2�`+? h`�+F QM "B; .�i� �M/ �A R- UBi�@
.�h� ǶkRV- Q7 i?2 h?2 Rbi Ai�HB�M *QM72`2M+2 QM "B; .�i� �M/ .�i�
a+B2M+2- a2Ti2K#2` ky@kR kykk- JBH�M- Ai�Hv
?iiTb,ffrrrXBi�/�i�XBifT`Q;`�K

(lJ�S Ƕkk) *Q@*?�B` Q7 i?2 .Q+iQ`�H *QMbQ`iBmK Q7 jyi? �*J *QM@
72`2M+2 QM lb2` JQ/2HBM;- �/�Ti�iBQM �M/ S2`bQM�HBx�iBQM- UlJ�S ǶkkV-
rBi? S`Q7X _Bi� P`DB- 9@d CmHv kykk- "�`+2HQM�- aT�BMX

("A�a Ƕkk) *Q@*?�B` Q7 h?B`/ AMi2`M�iBQM�H qQ`Fb?QT QM �H;Q`Bi?KB+
"B�b BM a2�`+? �M/ _2+QKK2M/�iBQM- U"A�a ǶkkV- rBi? .`X Gm/QpB+Q "Q@
`�iiQ- .`X ai27�MQ 6�`�HHB- �M/ JB`FQ J�``�b- ?Qbi2/ #v 99M/ 1m`QT2�M
*QM72`2M+2 QM AM7Q`K�iBQM _2i`B2p�H U1*A_ kykkV- Ry �T`BH kykk- ai�@
p�M;2`- LQ`r�vX
?iiTb,ff#B�bBM`2+bvbX;Bi?m#XBQf2+B`kykkf

("A�a ǶkR) *Q@*?�B` Q7 a2+QM/ AMi2`M�iBQM�H qQ`Fb?QT QM �H;Q`Bi?KB+
"B�b BM a2�`+? �M/ _2+QKK2M/�iBQM- U"A�a ǶkRV- rBi? .`X Gm/QpB+Q "Q@
`�iiQ- .`X ai27�MQ 6�`�HHB- �M/ JB`FQ J�``�b- ?Qbi2/ #v 9jM/ 1m`QT2�M
*QM72`2M+2 QM AM7Q`K�iBQM _2i`B2p�H U1*A_ kykRV- R �T`BH kykR- Gm++�-

https://link.springer.com/journal/10791/22/1/page/1
http://ceur-ws.org/Vol-1840/
https://www.itadata.it/program
https://biasinrecsys.github.io/ecir2022/


Ai�Hv
?iiTb,ff#B�bBM`2+bvbX;Bi?m#XBQf2+B`kykRf

(A*.J ǶkR) *?�B` Q7 _2b2�`+? h`�+F QM :`�T? L2m`�H L2irQ`Fb k-
UA*.J ǶkRV- Q7 i?2 kRi? A111 AMi2`M�iBQM�H *QM72`2M+2 QM .�i� JBMBM;-
d @ Ryi? .2+2K#2` kykR �m+FH�M/- L2r w2�H�M/
?iiTb,ffB+/KkykRX�m+FH�M/X�+XMxf

("A�a Ƕky) *Q@*?�B` Q7 AMi2`M�iBQM�H qQ`Fb?QT QM �H;Q`Bi?KB+ "B�b
BM a2�`+? �M/ _2+QKK2M/�iBQM- U"A�a ǶkyV- rBi? .`X Gm/QpB+Q "Q`�iiQ-
.`X ai27�MQ 6�`�HHB- �M/ JB`FQ J�``�b- ?Qbi2/ #v 9kM/ 1m`QT2�M *QM@
72`2M+2 QM AM7Q`K�iBQM _2i`B2p�H U1*A_ kykyV- R9 �T`BH kyky- GBb#QM-
SQ`im;�H
?iiT,ff#B�bX/BbBKXmMBp�[XBif

(E.. Ƕky) *?�B` Q7 _2b2�`+? h`�+F QM �miQ2M+Q/2`b- UE.. ǶkyV- Q7
i?2 kei? �*J aA:E.. *QM72`2M+2 QM EMQrH2/;2 .Bb+Qp2`v �M/ .�i�
JBMBM;- k8i? �m;mbi kyky- a�M .B2;Q- lXaX�X
?iiTb,ffrrrXF//XQ`;fF//kykyf

(A*.J Ƕky) *Q@*?�B` Q7 _2b2�`+? h`�+F QM PmiHB2` �M/ �MQK�Hv .2@
i2+iBQM- UA*.J ǶkyV- Q7 i?2 kyi? A111 AMi2`M�iBQM�H *QM72`2M+2 QM .�i�
JBMBM;- kyi? LQp2K#2` kyky- aQ``2MiQ- Ai�Hv
?iiT,ffB+/KkykyX#B;F2XQ`;f

(*Q/BM; *QMb+BQmb *BiB2b ǶRN) *Q@*?�B` Q7 *Q/BM; *QMb+BQmb *BiB2b @
AMi2`/Bb+BTHBM�`v _2b2�`+? h`�+Fb- U*QM+BQmb ǶRNV- rBi? .`X Ai�B S�HiB- L�@
i�HB� PHbx2rbF�- 1H2QMQ`� o2HHmiQ- ?Qbi2/ #v �*J *2H2#`�iBQM Q7 qQK2M
BM *QKTmiBM; @ rQK1L+Qm`�;2 kyRN- Rd a2Ti2K#2` kyRN- _QK2- Ai�Hv
?iiTb,ffrQK2M+Qm`�;2X�+KXQ`;fkyRNfBMi2`/Bb+BTHBM�`v@`2b2�`+?@i`�+Fbf

(aQJ2S2��a ǶRN) *Q@*?�B` Q7 aQJ2S2�a, qQ`Fb?QT QM aQ+B�H J2/B�
7Q` S2`bQM�HBx�iBQM �M/ a2�`+?- UaQJ2S2��a ǶRNV- rBi? .`X Gm/QpB+Q "Q@
`�iiQ- ?Qbi2/ #v 1m`QT2�M *QM72`2M+2 QM AM7Q`K�iBQM _2i`B2p�H U1*A_V
- R9 �T`BH kyRN- *QHQ;M2- :2`K�Mv
?iiT,ffbQK2T2�bX/BXmMB`QK�RXBifbQK2T2�b@rbkyRNX?iKH

(aA_ ǶR3) *Q@*?�B` Q7 aA_, qQ`Fb?QT QM aQ+B�H AMi2`�+iBQM@#�b2/ _2+@
QKK2M/�iBQM- UaA_ ǶR3V- rBi? .`X GX "Q`�iiQ- .`X aX 6�`�HHB �M/ .`X
*X JQ`#B/QMB- ?Qbi2/ #v AMi2`M�iBQM�H *QM72`2M+2 QM AM7Q`K�iBQM �M/
EMQrH2/;2 J�M�;2K2Mi U*AEJV- kk P+iQ#2` kyR3- hm`BM- Ai�Hv
?iiT,ffbB`X/BXmMB`QK�RXBif

(aQ�Sa ǶR3) *Q@*?�B` Q7 aQ�Sa, qQ`Fb?QT QM aQ+B�H �bT2+ib BM S2`bQM@
�HBx�iBQM �M/ a2�`+?- UaQ�Sa ǶR3V- rBi? .`X Gm/QpB+Q "Q`�iiQ- ?Qbi2/ #v
1m`QT2�M *QM72`2M+2 QM AM7Q`K�iBQM _2i`B2p�H U1*A_V- ke J�`+? kyR3-
:`2MQ#H2- 6`�M+2
?iiT,ffbQ�TbX/BXmMB`QK�RXBif

(a1_2+avb ǶRd) *Q@*?�B` Q7 a1_2+avb, a2+QM/ qQ`Fb?QT QM a2K�MiB+b@
1M�#H2/ _2+QKK2M/2` avbi2Kb- Ua1_2+avb ǶRdV- rBi? .`X Gm/QpB+Q "Q@
`�iiQ �M/ S`Q7X a�Hp�iQ`2 *�`i�- ?Qbi2/ #v A111 AMi2`M�iBQM�H *QM72`@
2M+2 QM .�i� JBMBM; UA*.JV- 3 LQp2K#2` kyRd- L2r P`H2�Mb- Ula�V
?iiT,ffb2`2+bvbX/BXmMB`QK�RXBi

https://biasinrecsys.github.io/ecir2021/
https://icdm2021.auckland.ac.nz/
http://bias.disim.univaq.it/
https://www.kdd.org/kdd2020/
http://icdm2020.bigke.org/
https://womencourage.acm.org/2019/interdisciplinary-research-tracks/
http://somepeas.di.uniroma1.it/somepeas-ws2019.html
http://sir.di.uniroma1.it/
http://soaps.di.uniroma1.it/
http://serecsys.di.uniroma1.it


(aQJ2S2��a ǶRd) *Q@*?�B` Q7 aQJ2S2�a, qQ`Fb?QT QM aQ+B�H J2/B�
7Q` S2`bQM�HBx�iBQM �M/ a2�`+?- UaQJ2S2��a ǶRdV- rBi? .`X Gm/QpB+Q
"Q`�iiQ �M/ .`X �M/`2�b E�Hi2M#`mMM2`- ?Qbi2/ #v 1m`QT2�M *QM72`@
2M+2 QM AM7Q`K�iBQM _2i`B2p�H U1*A_V - N �T`BH kyRd- �#2`/22M- a+QiH�M/
UlEV
?iiT,ffbQK2T2�bX/BXmMB`QK�RXBifbQK2T2�b@rbkyRdX?iKH

(a1_2+avb ǶRe) *Q@*?�B` Q7 a1_2+avb, qQ`Fb?QT QM a2K�MiB+b@1M�#H2/
_2+QKK2M/2` avbi2Kb- Ua1_2+avb ǶReV- rBi? .`X Gm/QpB+Q "Q`�iiQ �M/
S`Q7X a�Hp�iQ`2 *�`i�- ?Qbi2/ #v A111 AMi2`M�iBQM�H *QM72`2M+2 QM .�i�
JBMBM; UA*.JV- Rk .2+2K#2` kyRe- "�`+2HQM� UaT�BMV
?iiT,ffb2`2+bvbX/BXmMB`QK�RXBifb2`2+bvbkyReX?iKH

AMpBi2/ h�HFb h�bF 6Q`+2 QM �A *PoA.@RN, _2bmHib �M/ M2ti bi2Tb- R8i? Q7 CmHv kyky-
qQ`H/rB/2 q2#KBM�` Q`;�MBb2/ #v i?2 *G�A_1 @ *QM72/2`�iBQM Q7 G�#@
Q`�iQ`B2b Q7 �`iB}+B�H AMi2HHB;2M+2 _2b2�`+? BM 1m`QT2X GALE

*?�HH2M;2b �M/ aQHmiBQMb iQ i?2 aim/2Mi .`QTQmi S`2/B+iBQM S`Q#H2K BM
PMHBM2 *Qm`b2b RNi? P+iQ#2` kyky- hmiQ`B�H �i kNi? �*J AMi2`M�iBQM�H
*QM72`2M+2 PM AM7Q`K�iBQM �M/ EMQrH2/;2 J�M�;2K2Mi- U*AEJ ǶkyV-
P+iQ#2` RN @ kj- kyky- :�Hr�v @ A`2H�M/

h�BHQ`BM; *2Mi`�HBiv J2�bm`2b BM JmHiBTH2t L2irQ`Fb rBi? *v+HB+ .2T2M@
/2M+B2bb- R3 LQp2K#2` kyRN-
:2Q`;2 J�bQM lMBp2`bBiv- .2T�`iK2Mi Q7 *QKTmi2` a+B2M+2- 6�B`7�t- la�X

hBK2 J�F2b a2Mb2- e LQp2K#2` kyR3-
:`�M a�bbQ a+B2M+2 AMbiBimi2- GǶ�[mBH�- Ai�HvX

*2Mi`�HBiv J2�bm`2b BM JmHiBTH2t L2irQ`Fb rBi? *v+HB+ .2T2M/2M+B2b- kj
CmHv kyR3-
1l_1*�h G�#b- "�`+2HHQM�- aT�BMX

*�Tim`BM; mb2`bǶ BM7Q`K�iBQM �M/ +QKKmMB+�iBQM M22/b 7Q` i?2 T`2bb Q7@
}+2`bX- d CmM2 kyRd-
1l_1*�h G�#b- "�`+2HHQM�- aT�BMX

hBK2 J�F2b a2Mb2 @ u�?QQ G�#b- "�`+2HQM�- aT�BM- CmM2 kyR9
?iiTb,ffiBMvm`HX+QKfv#jj`H``

CQm`M�Hb
_2pB2rBM;

J�+?BM2 G2�`MBM;- UJ�*>V-
AaaL y338eRk8- R8djy8e8- aT`BM;2` L2i?2`H�M/b

hE.., �*J h`�Mb�+iBQMb QM EMQrH2/;2 .Bb+Qp2`v 7`QK .�i�- UhE..V-
AaaL R88e9e3R- �bbQ+B�iBQM 7Q` *QKTmiBM; J�+?BM2`v S`2bb

�*J h`�Mb�+iBQMb QM AMi2HHB;2Mi avbi2Kb �M/ h2+?MQHQ;v- UhAahV-
AaaL kR8deNy9- kR8deNRk- �bbQ+B�iBQM 7Q` *QKTmiBM; J�+?BM2`v S`2bb

A111 h`�Mb�+iBQMb QM EMQrH2/;2 �M/ .�i� 1M;BM22`BM;- UhE.1V-
AaaL Ry9R9j9d- A111 *QKTmi2` aQ+B2iv

.�i� JBMBM; �M/ EMQrH2/;2 .Bb+Qp2`v- U.�JAV-
AaaL Rj3983Ry- R8djd8es- aT`BM;2` L2i?2`H�M/b

http://somepeas.di.uniroma1.it/somepeas-ws2017.html
http://serecsys.di.uniroma1.it/serecsys2016.html
https://www.eventbrite.com/x/webinar-claire-task-force-on-ai-covid-19-results-and-next-steps-tickets-112629006390?utm_campaign=reminder_attendees_event_starting_email&ref=eemaileventremind&utm_medium=email&utm_source=eventbrite&utm_term=eventname
https://tinyurl.com/yb33rlrr


�`iB}+B�H AMi2HHB;2M+2- �M AMi2`M�iBQM�H CQm`M�H- U�AV-
1Hb2pB2` "XoX

EMQrH2/;2 �M/ AM7Q`K�iBQM avbi2Kb- �M AMi2`M�iBQM�H CQm`M�H- UE�AaV-
AaaL ykRNRjdd- ykRNjRRe- aT`BM;2` GQM/QM

�`iB}+B�H AMi2HHB;2M+2 BM J2/B+BM2- U�AAJV-
AaaL yNjjje8d- R3djk3ey- 1Hb2pB2`
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o2H�`/BX :2M/2`- `�MF- �M/ bQ+B�H M2irQ`Fb QM �M 2Mi2`T`Bb2 bQ+B�H
K2/B� TH�i7Q`KX aQ+B�H L2irQ`Fb UaLV- oXek- SX83@ed- kyky U.PA,
?iiTb,ff/QBXQ`;fRyXRyRefDXbQ+M2iXkykyXykXyydXVX
CQm`M�H A6, kXjde

(Ry) "X S`2MF�D- SX o2H�`/B- :X aiBHQ- .X .Bbi�Mi2- �M/ aX 6�`�HHB
� am`p2v Q7 J�+?BM2 G2�`MBM; �TT`Q�+?2b 7Q` aim/2Mi
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.`QTQmi S`2/B+iBQM BM PMHBM2 *Qm`b2bX �*J *QKTmiX am`pX
U*al_V- 8j- j- �`iB+H2 8d UCmM2 kykyV- j9 T�;2b U.PA,
?iiTb,ff/QBXQ`;fRyXRR98fjj33dNkVX
CQm`M�H A6, dXNNy

(RR) JX �X S`�/Q@_QK2`Q- �X *QiQ@a�MiB2bi2#�M- �X *2HB- �M/ :X aiBHQ
� iBK2@b2MbBiBp2 KQ/2H iQ T`2/B+i iQTB+ TQTmH�`Biv BM M2rb T`QpB/2`b
AMi2HHB;2Mi .�i� �M�HvbBb UA.�V- pQHX k9- MQX aR- TTX Rkj@R9y- APa
S`2bb kyky U.PA, ?iiTb,ff/QBXQ`;fRyXjkjjfA.�@kyyyRkVX
CQm`M�H A6, RXjk

(Rk) GX J�/2//m- :X aiBHQ �M/ SX o2H�`/B
� 72�im`2@H2�`MBM;@#�b2/ K2i?Q/ 7Q` i?2 /Bb2�b2@;2M2 T`2/B+iBQM
T`Q#H2KX AMi2`M�iBQM�H CQm`M�H Q7 .�i� JBMBM; �M/ "BQBM7Q`K�iB+b
UAC.J"V- AM/2`b+B2M+2 Sm#HBb?2`b UA1GV �m;mbi kyky- oQHmK2 k9-
Abbm2 R- TT Re@jd
U.PA, ?iiTb,ff/QBXQ`;fRyXR8y9fAC.J"XkykyXRyN8ykVX
CQm`M�H A6, yXddk

(Rj) �X G2MxB- JX J�`�M;?B- :X aiBHQ- SX o2H�`/B
h?2 bQ+B�H T?2MQivT2, 1ti`�+iBM; � T�iB2Mi@+2Mi2`2/ T2`bT2+iBp2 Q7
/B�#2i2b 7`QK ?2�Hi?@`2H�i2/ #HQ;b
�`iB}+B�H AMi2HHB;2M+2 BM J2/B+BM2 U�AAJV- oX RyR - 1Ga1oA1_
kyRN U.PA, ?iiTb,ff/QBXQ`;fRyXRyRefDX�`iK2/XkyRNXRyRdkdXVX
CQm`M�H A6, 9Xj3j

(R9) 6X "QM+?B �M/ AX "Q`/BMQ �M/ 6X :mHHQ �M/ :X aiBHQ
AKTQ`i�M+2 Q7 lM2tT2+i2/M2bb, .Bb+Qp2`BM; "mxxBM; aiQ`B2b BM
�MQK�HQmb h2KTQ`�H :`�T?b
q2# AMi2HHB;2M+2 CQm`M�H UqACV- pQHX Rd- MQX j- TTX Rdd@RN3- APa
S`2bb kyRN U.PA, ?iiTb,ff/QBXQ`;fRyXjkjjfq1"@RNy9RkVX
CQm`M�H A6 UaC_V, yXej

(R8) �X *m++?B�`2HHB �M/ *X JQ`#B/QMB �M/ :X aiBHQ �M/ SX o2H�`/B
� hQTB+ _2+QKK2M/2` 7Q` CQm`M�HBbib
AM7Q`K�iBQM _2i`B2p�H CQm`M�H UA_CV- aT`BM;2` �T`BH kyRN- oQHmK2
kk- Abbm2 Rk- TT 9\jR
U.PA, ?iiTb,ff/QBXQ`;fRyXRyydfbRydNR@yR3@Njjj@kVX
CQm`M�H A6, kXkyN

(Re) aX 6�`�HHB- :X aiBHQ �M/ SX o2H�`/B
�miQK�iB+ �+[mBbBiBQM Q7 � h�tQMQKv Q7 JB+`Q#HQ;b lb2`bǶ AMi2`@
2bibX
q2# a2K�MiB+b, a+B2M+2- a2`pB+2b �M/ �;2Mib QM i?2 qQ`H/
qB/2 q2# UCqaV- oX 98- AX R- TX kj@9y- 1Ga1oA1_ kyRd U.PA,
?iiTb,ff/QBXQ`;fRyXRyRefDXr2#b2KXkyRdXy8Xyy9VX
CQm`M�H A6, kXkj3

(Rd) :X aiBHQ- SX o2H�`/B
>�b?i�; a2Mb2 *Hmbi2`BM; #�b2/ QM h2KTQ`�H aBKBH�`BivX
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*QKTmi�iBQM�H GBM;mBbiB+b U*PGAV- oX 9j- AX R- TX
R3R@kyy- JAh S`2bb CQm`M�Hb- J�`+? kyRd U.PA,
?iiT,ff/tX/QBXQ`;fRyXRRekf*PGAn�nyykddVX
CQm`M�H A6, kX8Ry

(R3) aiBHQ- :X- "�b�;MB- aX- :2bm�H/Q- 6X- o2H�`/B- SX- hQxxB- �X1X- 2i �HX
_2bmHib 7`QK i?2 +2Mi2`b 7Q` /Bb2�b2 +QMi`QH �M/ T`2p2MiBQMǶb T`2/B+i
i?2 kyRj@kyR9 AM~m2Mx� a2�bQM *?�HH2M;2
UkyReV "J* AM72+iBQmb .Bb2�b2b- Re URV- �`iX MQX j8dX U.PA,
?iiT,ff/tX/QBXQ`;fRyXRR3efbRk3dN@yRe@ReeN@tVX

(RN) :X aiBHQ- SX o2H�`/B
1{+B2Mi i2KTQ`�H KBMBM; Q7 KB+`Q@#HQ; i2tib �M/ Bib �TTHB+�iBQM iQ
2p2Mi /Bb+Qp2`vX
.�i� JBMBM; �M/ EMQrH2/;2 .Bb+Qp2`v U.JE.V- oX
jy- AX k- TX jdk@9yk- aT`BM;2` la- J�`+? kyRe U.PA,
?iiT,ff/tX/QBXQ`;fRyXRyydfbRyeR3@yR8@y9Rk@jVX
CQm`M�H A6, jXe99

(ky) aX 6�`�HHB- :X aiBHQ- SX o2H�`/B
_2+QKK2M/�iBQM Q7 KB+`Q#HQ; mb2`b #�b2/ QM ?B2`�`+?B+�H BMi2`2bi
T`Q}H2bX
aQ+B�H L2irQ`F �M�HvbBb �M/ JBMBM; UaL�JV- oX 8 TX R@kj-
aT`BM;2` oB2MM� kyR8 U.PA,
?iiT,ff/tX/QBXQ`;fRyXRyydfbRjkd3@yR8@yke9@kVX
CQm`M�H A6 UaC_V, kXNd

(kR) 6X :2bm�H/Q- :X aiBHQ- �X .Ƕ�K#`QbBQ- 1X *�`HQMB- 1X S�M/QH}- SX
o2H�`/B- �X 6BQ++?B- �X 1X hQxxB
*�M hrBii2` "2 � aQm`+2 Q7 AM7Q`K�iBQM QM �HH2`;v\ *Q``2H�iBQM
Q7 SQHH2M *QmMib rBi? hr22ib _2TQ`iBM; avKTiQKb Q7 �HH2`;B+
_?BMQ+QMDmM+iBpBiBb �M/ L�K2b Q7 �MiB?Bbi�KBM2 .`m;bX
SHQa QM2 USHQa QM2ǶR8V- CmHv kR- kyR8 U.PA,
?iiT,ff/tX/QBXQ`;fRyXRjdRfDQm`M�HXTQM2XyRjjdyeVX
CQm`M�H A6, kXd9y

(kk) SX o2H�`/B- :X aiBHQ- �X 1X hQxxB- 6X :2bm�H/Q
hrBii2` KBMBM; 7Q` }M2@;`�BM2/ bvM/`QKB+ bm`p2BHH�M+2X
�`iB}+B�H AMi2HHB;2M+2 BM J2/B+BM2 U�AAJV- oX
eR AXj TX R8j���Rej- 1Ga1oA1_ kyR9 U.PA,
?iiT,ff/tX/QBXQ`;fRyXRyRefDX�`iK2/XkyR9XyRXyykVX
CQm`M�H A6, 9Xj3j

(kj) 6X :2bm�H/Q- :X aiBHQ- 1X �;`B+QH�- JX oX :QM}�MiBMB- 1X S�M/QH}-
SX o2H�`/B- �X 1X hQxxB
AM~m2Mx�@GBF2 AHHM2bb am`p2BHH�M+2 QM hrBii2` i?`Qm;? �miQK�i2/
G2�`MBM; Q7 L�Bp2 G�M;m�;2X
SHQa QM2 USHQa QM2ǶRjV- .2+2K#2` 9- kyRj U.PA,
?iiT,ff/tX/QBXQ`;fRyXRjdRfDQm`M�HXTQM2Xyy3k93NVX
CQm`M�H A6, kXd9y
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*QM72`2M+2b (k9) J�`BQ �H7QMbQ S`�/Q@_QK2`Q �M/ :BQp�MMB aiBHQ
:_1h1G, :`�T? *QmMi2`7�+im�H 1tTH�M�iBQM 1p�Hm�iBQM 6`�K2@
rQ`FX AM S`Q+22/BM;b Q7 i?2 jRbi �*J AMi2`M�iBQM�H *QM72`2M+2 QM
AM7Q`K�iBQM EMQrH2/;2 J�M�;2K2Mi U*AEJ ǶkRVX �bbQ+B�iBQM 7Q`
*QKTmiBM; J�+?BM2`v- L2r uQ`F- Lu- la�- 9j3NĜ9jNjX
.PA, ?iiTb,ff/QBXQ`;fRyXRR98fj8RR3y3Xj88dey3

(k8) :X GX a+Q++B�- JX �miBHB- :X aiBHQ �M/ SX AMp2`�`/B
�M 2KTB`B+�H bim/v Q7 T`Bp�+v H�#2Hb QM i?2 �TTH2 BPa KQ#BH2 �TT
biQ`2X kykk A111f�*J Ni? AMi2`M�iBQM�H *QM72`2M+2 QM JQ#BH2
aQ7ir�`2 1M;BM22`BM; �M/ avbi2Kb UJQ#BH2aQ7iV- kykk- TTX RR9@Rk9-
.PA, ?iiTb,ff/QBXQ`;fRyXRR98fj8k9eRjXj8kd3RjX

(ke) a�`p�`B >X- .QK2MB+QMB *X- S`2MF�D "X- aiBHQ :X
lMbmT2`pBb2/ "QQbiBM;@"�b2/ �miQ2M+Q/2` 1Mb2K#H2b 7Q` PmiHB2`
.2i2+iBQMX AM E�`H�T�H2K EX 2i �HX U2/bV �/p�M+2b BM EMQrH2/;2
.Bb+Qp2`v �M/ .�i� JBMBM;X US�E..ǶkRV- G2+im`2 LQi2b BM
*QKTmi2` a+B2M+2- aT`BM;2`- pQH RkdRkX
.PA, ?iiTb,ff/QBXQ`;fRyXRyydfNd3@j@yjy@d8dek@8n3

(kd) "Q`�iiQ GX- 6�`�HHB aX- J�``�b JX- aiBHQ :X
a2+QM/ AMi2`M�iBQM�H qQ`Fb?QT QM �H;Q`Bi?KB+ "B�b BM a2�`+?
�M/ _2+QKK2M/�iBQMX AM �/p�M+2b BM AM7Q`K�iBQM _2i`B2p�HX
U1*A_ǶkRV- G2+im`2 LQi2b BM *QKTmi2` a+B2M+2- aT`BM;2`- pQH
Rke8dX
.PA, ?iiTb,ff/QBXQ`;fRyXRyydfNd3@j@yjy@dkk9y@Rn3j

(k3) :X aiBHQ- *X aT�iQ++Q- �X .Ƕ�M/`2�- *X .QK2MB+QMB �M/ GX "Q`�iiQ
� *QM};m`�#H2 J2i?Q/QHQ;v 7Q` *2Mi`�HBiv J2�bm`2b BM JmHiBTH2t
L2irQ`Fb rBi? *v+HB+ .2T2M/2M+B2b am#KBii2/

(kN) GX J�/2//m- :X aiBHQ- SX o2H�`/B
S`2/B+iBM; /Bb2�b2 ;2M2b 7Q` +QKTH2t /Bb2�b2b mbBM; `�M/QK
r�i+?2`@r�HF2`X AM S`Q+22/BM;b Q7 i?2 j8i? �MMm�H �*J avKTQ@
bBmK QM �TTHB2/ *QKTmiBM; Ua�*ǶkyV- �bbQ+B�iBQM 7Q` *QKTmiBM;
J�+?BM2`v- kyky- TX983Ĝ9e8X

(jy) "Q`�iiQ GX- J�``�b JX- 6�`�HHB aX- aiBHQ :X
AMi2`M�iBQM�H qQ`Fb?QT QM �H;Q`Bi?KB+ "B�b BM a2�`+? �M/ _2+@
QKK2M/�iBQM U"B�b kykyVX AM �/p�M+2b BM AM7Q`K�iBQM _2i`B2p�HX
U1*A_ǶkyVX G2+im`2 LQi2b BM *QKTmi2` a+B2M+2- pQH RkyjeX
aT`BM;2`- TXejdĜe9yX

(jR) "X S`2MF�D- :X aiBHQ- GX J�/2//m
*?�HH2M;2b �M/ aQHmiBQMb iQ i?2 aim/2Mi .`QTQmi S`2/B+iBQM
S`Q#H2K BM PMHBM2 *Qm`b2bX AM S`Q+22/BM;b Q7 i?2 kNi? �*J
AMi2`M�iBQM�H *QM72`2M+2 QM AM7Q`K�iBQM EMQrH2/;2 J�M�;2K2Mi
U*AEJǶkyV- �bbQ+B�iBQM 7Q` *QKTmiBM; J�+?BM2`v- kyky- TXj8RjĜ
j8R9X
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(jk) JX �X S`�/Q@_QK2`Q- �X *2HB- :X aiBHQ �M/ �X *QiQ
hahJ, � JQ/2H iQ S`2/B+i hQTB+bǶ SQTmH�`Biv BM L2rb S`QpB/2`b
AM S`Q;`2bb BM S�ii2`M _2+Q;MBiBQM- AK�;2 �M�HvbBb- *QKTmi2`
oBbBQM- �M/ �TTHB+�iBQMb U*A�_SǶRNV- aT`BM;2` AMi2`M�iBQM�H
Sm#HBb?BM;- kyRN- TXNe@RyeX

(jj) GX J�/2//m- :X aiBHQ- SX o2H�`/B
S`2/B+iBM; .Bb2�b2 :2M2b lbBM; *QMM2+iBpBiv �M/ 6mM+iBQM�H
62�im`2b A111 AMi2`M�iBQM�H *QM72`2M+2 QM "BQBM7Q`K�iB+b �M/
"BQK2/B+BM2 U"A"JǶRNV- A111- kyRN- TX983@9e8X

(j9) >Xa�`p�`B- *X .QK2MB+QMB �M/ :X aiBHQ
:`�T?@#�b2/ a2H2+iBp2 PmiHB2` 1Mb2K#H2b AM S`Q+22/BM;b Q7 i?2
j9i? �MMm�H �*J avKTQbBmK QM �TTHB2/ *QKTmiBM; Ua�*ǶRNV-
�*J S`2bb- �T`BH 3 @ Rk- GBK�bbQH- *vT`mb kyRNX

(j8) :X .B hQKK�bQ- aX 6�`�HHB- :X aiBHQ �M/ SX o2H�`/B
qBFB@JA., � p2`v H�`;2 JmHiB@/QK�BM AMi2`2bib .�i�b2i Q7 hrBii2`
mb2`b rBi? K�TTBM;b iQ qBFBT2/B�X
AM S`Q+22/BM;b Q7 i?2 Rdi? AMi2`M�iBQM�H a2K�MiB+ q2# *QM72`2M+2
UAaq*ǶR3V- aT`BM;2`- P+iQ#2` 3 @ Rk- JQMi2`2v- *�HB7Q`MB� kyR3X

(je) �X *m++?B�`2HHB �M/ *X JQ`#B/QMB �M/ :X aiBHQ �M/ SX o2H�`/B
q?�i iQ q`Bi2 �M/ q?v, � _2+QKK2M/2` 7Q` L2rb J2/B�X
AM S`Q+22/BM;b Q7 i?2 jji? �MMm�H �*J avKTQbBmK QM �TTHB2/
*QKTmiBM; Ua�*ǶR3V- �*J S`2bb- �T`BH N @ Rj- S�m- 6`�M+2 kyR3X

(jd) :X .B hQKK�bQ- :X aiBHQ �M/ SX o2H�`/B
� :2M/2`2/ �M�HvbBb Q7 G2�/2`b?BT BM 1Mi2`T`Bb2 aQ+B�H L2irQ`FbX
AM 1H2p2Mi? AMi2`M�iBQM�H ���A *QM72`2M+2 QM q2# �M/ aQ+B�H
J2/B� UA*qaJV- ���A S`2bb- JQMi`2�H- *�L kyRd US.6,
?iiTb,ffiBMvm`HX+QKfvd#Hx�N`VX

(j3) :X .B hQKK�bQ- :X aiBHQ �M/ SX o2H�`/B
.2i2+iBM; L2irQ`F G2�/2`b BM 1Mi2`T`Bb2bX AM S`Q+22/BM; kyRd
A111 kRbi AMi2`M�iBQM�H *QM72`2M+2 QM *QKTmi2` amTTQ`i2/ *QQT@
2`�iBp2 qQ`F BM .2bB;M U*a*q.V- TX kd8@k3y- A111 *QKTmi2`
aQ+B2iv q2HHBM;iQM- L2r w2�H�M/- kyRd
.PA, ?iiT,ffRyXRRyNf*a*q.XkyRdX3yeedydX

(jN) 6X "QM+?B- AX "Q`/BMQ- 6X :mHHQ �M/ :X aiBHQ
A/2MiB7vBM; "mxxBM; aiQ`B2b pB� �MQK�HQmb h2KTQ`�H am#;`�T?
.Bb+Qp2`vX AM S`Q+22/BM; kyRe A111fqA*f�*J AMi2`M�iBQM�H
*QM72`2M+2 QM q2# AMi2HHB;2M+2 UqAV- PK�?�- L1- kyRe UqA*V-
TX ReR@Re3- A111 *QKTmi2` aQ+B2iv q�b?BM;iQM- .*- la�- kyRe
U.PA, ?iiTb,ff/QBXQ`;fRyXRRyNfqAXkyReXyyjkVX

(9y) :X .B hQKK�bQ- :X aiBHQ- SX o2H�`/B
qQK2M H2�/2`b?BT BM 2Mi2`T`Bb2 bQ+B�H M2irQ`Fb- � aL� iQQHFBi
iQ 7Qbi2` i?2 2K2`;2M+2 Q7 BM7Q`K�H H2�/2`b BM Q`;�MBx�iBQMbX
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AM AM7Q`K�iBQM aQ+B2iv UB@aQ+B2ivV- kyR8 AMi2`M�iBQM�H *QM@
72`2M+2 QM UB@aQ+B2ivV- TX dj@d3- A111 GQM/QM kyR8 U.PA,
?iiT,ff/tX/QBXQ`;fRyXRRyNfB@aQ+B2ivXkyR8Xdjee3ekVX

(9R) aX 6�`�HHB- :X aiBHQ- SX o2H�`/B
G�`;2 b+�H2 ?QKQT?BHv �M�HvbBb BM irBii2` mbBM; � irBtQMQKvX AM
S`Q+22/BM;b Q7 i?2 k9i? AMi2`M�iBQM�H *QM72`2M+2 QM �`iB}+B�H
AMi2HHB;2M+2V- kyR8 A111 AMi2`M�iBQM�H *QM;`2bb QM UAC*�AV- TX
kjj9@kj9y- ���A S`2bb- "m2MQb �B`2b- �`;2MiBM� kyR8 US.6,
?iiT,ffBD+�BXQ`;fT�T2`bR8fS�T2`bfAC*�AR8@jjyXT/7VX

(9k) aX 6�`�HHB- :X aiBHQ- SX o2H�`/B
� a2K�MiB+ _2+QKK2M/2` 7Q` JB+`Q@#HQ; lb2`bX AM "B; .�i�
U"B;.�i� *QM;`2bbV- kyR8 A111 AMi2`M�iBQM�H *QM;`2bb QM U"B;@
.�i� *QM;`2bbV- TX 88@ek- A111 L2r uQ`F- Lu kyR8 U.PA,
?iiT,ff/tX/QBXQ`;fRyXRRyNf"B;.�i�*QM;`2bbXkyR8XR3VX

(9j) :X aiBHQ- SX o2H�`/B
h2KTQ`�H a2K�MiB+b, hBK2@o�`vBM; >�b?i�; a2Mb2 *Hmbi2`BM;X AM
EMQrH2/;2 1M;BM22`BM; �M/ EMQrH2/;2 J�M�;2K2Mi U1E�qV- oX
33de TX 8ej@8d3- aT`BM;2` AMi2`M�iBQM�H Sm#HBb?BM;- kyR9
U.PA, ?iiT,ff/tX/QBXQ`;fRyXRyydfNd3@j@jRN@Rjdy9@Nn9kVX

(99) :X aiBHQ- SX o2H�`/B
hBK2 J�F2b a2Mb2, 1p2Mi .Bb+Qp2`v BM hrBii2` lbBM; h2KTQ`�H
aBKBH�`BivX AM S`Q+22/BM; qA@A�h ǶR9 S`Q+22/BM;b Q7 i?2 kyR9
A111fqA*f�*J AMi2`M�iBQM�H CQBMi *QM72`2M+2b QM q2# AMi2HHB@
;2M+2 UqAV �M/ AMi2HHB;2Mi �;2Mi h2+?MQHQ;B2b UA�hV UqA*V- oX k
TX R3e@RNj- A111 *QKTmi2` aQ+B2iv q�b?BM;iQM- .*- la�- kyR9
U.PA, ?iiT,ff/tX/QBXQ`;fRyXRRyNfqA@A�hXkyR9XNdVX

(98) :X aiBHQ- SX o2H�`/B- �X 1X hQxxB- 6X :2bm�H/Q
S`2/B+iBM; 6Hm 1TB/2KB+b lbBM; hrBii2` �M/ >BbiQ`B+�H .�i�X AM
"`�BM AM7Q`K�iB+b �M/ >2�Hi? U"A>V- oX 3eyN TX Re9@Rdd- aT`BM;2`
AMi2`M�iBQM�H Sm#HBb?BM;- q�`b�r- SQH�M/- kyR9
U.PA, ?iiT,ff/tX/QBXQ`;fRyXRyydfNd3@j@jRN@yN3NR@jnReVX

(9e) :X aiBHQ- JX .2 oBM+2MxB- �X 1X hQxxB- SX o2H�`/B
�miQK�i2/ H2�`MBM; Q7 2p2`v/�v T�iB2MibǶ H�M;m�;2 7Q` K2/B+�H
#HQ;b �M�HviB+bX AM _2+2Mi �/p�M+2b BM L�im`�H G�M;m�;2 S`Q+2bbBM;
U_�LGSV- TX e9y@e93- �bbQ+B�iBQM 7Q` *QKTmi�iBQM�H GBM;mBbiB+b-
>Bbb�`- "mH;�`B� kyRj
US.6, ?iiT,ffrrrX�+Hr2#XQ`;f�Mi?QHQ;vf_Rj@Ry39VX

(9d) :X �K�iB- JX "B�M+?B- �X *2HB- JX .`�QHB- :X :�K#QbB- :X aiBHQ
*LAS�- 6l" �M/ lMBp2`bBiv Q7 _QK2 ���hQ` o2`;�i���� �i h_1*
kyy3 G2;�H h`�+F AM S`Q+22/BM;b Q7 i?2 Rdi? h2ti _1i`B2p�H *QM@
72`2M+2 Uh_1* kyy3V Uh_1*V- L�iBQM�H AMbiBimi2 Q7 ai�M/�`/b
�M/ h2+?MQHQ;v ULAahV- :�Bi?2`b#m`; UJ�`vH�M/ @ la�V- kyy3
US.6, ?iiT,ffi`2+XMBbiX;QpfTm#bfi`2+RdfT�T2`bf+MBT�XH2;�HXT/7VX
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qQ`Fb?QTb (93) /Ƕ�HQBbBQ- :X- aiBHQ- :X- .B J�`+Q- �X- .Ƕ�M;2HQ- �X
1M?�M+BM; 6�B`M2bb BM *H�bbB}+�iBQM h�bFb rBi? JmHiBTH2 o�`B�#H2b,
� .�i�@ �M/ JQ/2H@�;MQbiB+ �TT`Q�+?X AM �/p�M+2b BM "B�b �M/
6�B`M2bb BM AM7Q`K�iBQM _2i`B2p�HX U"A�a ǶkkVX *QKKmMB+�iBQMb
BM *QKTmi2` �M/ AM7Q`K�iBQM a+B2M+2- pQH ReRyX aT`BM;2`- *?�KX
.PA, ?iiTb,ff/QBXQ`;fRyXRyydfNd3@j@yjR@yNjRe@enRR

(9N) 6X *�`Q++B�- .X .Ƕ�;QbiBMQ- :X /Ƕ�HQBbBQ- �X .B J�`+Q- :XaiBHQ
aBbK�.G, �M QMiQHQ;v iQ `2T`2b2Mi TQbi@/Bb�bi2` `2;mH�iBQMX AM CQBMi
S`Q+22/BM;b Q7 i?2 "A_ kykR qQ`Fb?QTb �M/ .Q+iQ`�H *QMbQ`iBmK
+Q@HQ+�i2/ rBi? kyi? AMi2`M�iBQM�H *QM72`2M+2 QM S2`bT2+iBp2b BM
"mbBM2bb AM7Q`K�iB+b _2b2�`+? U"A_ ǶkRV- *1l_ qQ`Fb?QT S`Q@
+22/BM;b- kykR
US.6, ?iiT,ff+2m`@rbXQ`;foQH@kNNRfT�T2`yNXT/7VX

(8y) �X *m++?B�`2HHB- *X JQ`#B/QMB- :X aiBHQ- SX o2H�`/B
q?�i iQ q`Bi2\ � iQTB+ `2+QKK2M/2` 7Q` DQm`M�HBbibX AM S`Q+22/@
BM;b Q7 i?2 kyRd 1JLGS qQ`Fb?QT, L�im`�H G�M;m�;2 S`Q+2bbBM;
K22ib CQm`M�HBbKX U1*A_V- �*G- *QT2M?�;2M- .2MK�`F kyRd
US.6, ?iiTb,ffiBMvm`HX+QKfv�?#b/bbVX

(8R) .B hQKK�bQ- :X �M/ aiBHQ- :X
hrBtQMQKv pBbm�HBx�iBQM BMi2`7�+2, >Qr iQ r�M/2` �`QmM/ mb2`
T`272`2M+2bX AM kM/ qQ`Fb?QT QM 1M;BM22`BM; *QKTmi2`@>mK�M
AMi2`�+iBQM BM _2+QKK2M/2` avbi2Kb U1M*>A_2aV- �*G- GBb#QMc
SQ`im;�Hc ke CmM2 kyRdX

(8k) :X aiBHQ- *X JQ`#B/QMB- �X *m++?B�`2HHB- SX o2H�`/B
*�Tim`BM; mb2`b��� BM7Q`K�iBQM �M/ +QKKmMB+�iBQM M22/b 7Q` i?2
T`2bb Q{+2`bX AM 1*A_ kyRd @ 1m`QT2�M *QM72`2M+2 BM AM7Q`K�@
iBQM _2i`B2p�Hc qQ`Fb?QT, qQ`Fb?QT QM aQ+B�H J2/B� 7Q` S2`@
bQM�HBx�iBQM �M/ a2�`+? U1*A_V- �#2`/22M- lE kyRd US.6,
?iiTb,ffiBMvm`HX+QKfv#Qki#TvVX

(8j) aX 6�`�HHB- :X aiBHQ- SX o2H�`/B
q?�i qQK2M GBF2, � :2M/2`2/ �M�HvbBb Q7 hrBii2` lb2`bǶ AMi2`2bib
#�b2/ QM � hrBtQMQKvX AM LBMi? AMi2`M�iBQM�H ���A *QM72`2M+2
QM q2# �M/ aQ+B�H J2/B�c qQ`Fb?QT, qBFBT2/B�- � aQ+B�H S2/B�,
_2b2�`+? *?�HH2M;2b �M/ PTTQ`imMBiB2b UA*qaJV- ���A S`2bb-
Pt7Q`/- lE kyR8 US.6, ?iiT,ffiBMvm`HX+QKfD�T8xK[VX

(89) qX pX /X ��Hbi- :X aiBHQ- �M/ e3 KQ`2
S`Q+2bb JBMBM; J�MB72biQX AM "mbBM2bb S`Q+2bb J�M�;2K2Mi
qQ`Fb?QTb U"SJV- oX NN TX ReN@RN9- aT`BM;2` "2`HBM >2B/2H#2`;
kyRR U.PA, ?iiT,ff/tX/QBXQ`;fRyXRyydfNd3@j@e9k@k3Ry3@knRNVX

(88) JX "B�M+?B- JX .`�QHB- :X :�K#QbB- :X aiBHQ
� amTTQ`i avbi2K 7Q` i?2 �M�HvbBb �M/ i?2 J�M�;2K2Mi Q7
*QKTH2t _mHBM; .Q+mK2MibX AM "mbBM2bb AM7Q`K�iBQM avbi2Kb
qQ`Fb?QTb U"AaV- oX jd TX kNk@jyj- aT`BM;2` "2`HBM >2B/2H#2`;
kyyN U.PA, ?iiT,ff/tX/QBXQ`;fRyXRyydfNd3@j@e9k@yj9k9@9nj8VX
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