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CTPCLHI� ;H AF?bEI�L;TFĈC=I�d?�JL?P;D;GI�P�@L;H=Ib^CHI 
�MFI P?Hb^CHI 
�CN;FCD;Hb^CHI�CH�H?Gb^CHI ��

- I F?A�N?A;�M?�JID;PFD;DI�HI PC�JLID?ENC�T;�JL?PI>�O^<?HCE;�P�>LOA?�D?TCE?��3?LD;G?GI 
�>;�F;BEI�

�&�JIG; A;�JLC�JLI=?MO�JL?P;D;HD;
�P?H>; L�D?�JINL?<?H� F̂I P?bEC�JIJL;P?E��

] ?�d?FCN?�EHDCAI�JL?P?MNC�P�P;b�D?TCE
�M?�I<LHCN?�H;�H;M
�>;�PTJIMN;PCGI�J; LNH?LMNPI��

�"+�3.0�(0602*-*�12&%�&/*.�-&40.>��"+�3.0�(0602*-*�12&%�&/*.�-&40.>�

7; ^HCGI�M�N?G
�E;L�d?�P?MN?���&�D?�JIPMI>�CH�CTI<L;d?P;HD?�HC�CTD?G;��7;�H?E;N?L?�D?�JLCBI>HIMN�

MP?NF;�CH�JLCB;D;DI^?�N?BHI FIACD?�<I>I�IG IAI^CF?
�>;�<I�CTI<L;d?P;HD?�>IMNIJHI�PM?G�CH�GIL>;�

=?FI�JIG; A;FI 
�EI�<I�O^CN?FD?P�JL?G;FI ��2 ^CN?FDO�<I�IGIAI^CF;
�>;�P?^�^;M;�JIMP?NC�JF?G?HCNCG�

I JL;PCFIG
� G ?>N?G� EI� <I� MNLID� JL?PT?F� PM;� i>I FAI^;MH;j 
� EI N� MI� I=?HD?P;HD?
� ILA;HCTCL;HD?�

O^CFHC=?
�>LOd?HD?�T�PM;ECG�O^?H=?G�JIM?<?D�;FC�JIH;PFD;HD?�O^HCB�OL��

7;� >LOA?� NC� ;FAILCNGC� OG?NH?� CHN?FCA?H=?� JL?>MN;PFD;DI� P?FCEI� H?P;LHIMN� CH� GCFCD;L>?�

>I F;LD?P
�EC�DCB�D?�CH>OMNLCD;�JLCJL;PFD?H;�PFIdCNC
�>I E;TOD?DI
�>;�M?�H;�CTI<L;d?P;HD?�T>;D�AF?>;�EI N�

H;�NLA��(;L�HC��

+ ?ED?�P�ML?>CHC�G?>�N?GC�T?FI�L;TFĈHCGC�MN;FCb^C�MI�L;TCMEI P;F=C
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L;TJL;PFD;�I�?NĈHCB�JIMF?>C=;B��&��

k� *C=B;?F�%;FCMMS�CH�'IBH�%OLF?S�MN;�L;TCME;F;�PJL;b;HD;�>IG; ^CB�H;FIA�CH�I=?HD?P;HD;�M�

JLCBI> IG�$?H ?L;NCPH?��&��

k� �;MNC?H�*;MM?�D?�>;H?M�MNLIEI PHD;E�T;�I<PF;>I P;HD?�JITCP;��NOE;D�D?�>?FCF�MPI D?�P?b^CH?��

k� � F;d�7OJ;H�D?�JL?>MN;PCF�JLIAL;GMEI�I JL?GI�,L;H A?
�EC�DI�HD?AI P;�?ECJ;�L;TPCD;�T;�

OJIL;<I�MNLIDH?A;�O^?HD;��

3 ?FCE;�T;BP;F;�AL?�NO>C�NCMNCG
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MNIF?ND;
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>P;EL;N� H;DNC� CMN?� PM?<CH?�� 3 M?� N?� L;TFCE?� D?� NL?<;� OJIbN?P;NC� JLC� MHI P;HDO� CTI<L;d?P;FHCB�

;ENCPHIMNC��

�25(*�*88* 6*��25(*�*88* 6*�

1?BHI FIACD;�CME;FHCEI P�M�M?<I D�JLCH;b;�NO>C�bN?PCFH?�>LOA?�MJL?G?G<?��7H;HD?�D?�>;H?M�TF;BE;�

>IMNIJHI ��+ C�H;G�P?^�NL?<;�JITH; NC�>?DMN?P��+ ;G ?MNI�N?A;�MC�MEOb;GI�T; JIGHCNC
�ED?�CH�E;EI�

DCB� H;D>?GI ��� - LIAL;G?LDC� PM;EI>H?PHI� CTL?TOD?DI� CH� F?JCDI� JIM;G?TH?� >?F?� EI> ?�� &Hd?HCLDC�

OJIL;<FD;DI�MCGOF;NILD?��+ ;�PI FDI�MI�@ILOGC
�N;EI�T;�PJL;b;HD;�O^?H=?P�I�>IG; ^CB�H;FIA;B
�EI N�

NO>C�N;EbHC�T;�JLCNId<?�O^CN?FD?P��3?b^CH?�JIMN;D;DI�JIG ?G<H?Db?� I>�TH;HD;�CH�MJIGCH;��  ?FI�

H;b�JIAF?>�H;�?NCEI�CH�GIL;FI�M?�MJL?GCHD;�e�E;EI 
�H;�JLCG?L
�L;TFIdCNC�JLI<F?G�JF;AC;NILMNP;�

i A?H?L;=CDC�EI JCL;D�JLCF?JCj��

�� / OMM?FF
� !�
� . :3F� � A� /AG� %776� FA� "@AI� FA� , E7� 3� *73D5:� � @9;@7�� . :K� . 7� *F;>>� %776� FA� +735:�

) 7E73D5:�* =;>>E
��&�*; A;TCH?
�� �� � �
��� ����
�� *; LCIH�4 ;FNIH
�*�
�� L=B?L
���
� +:7�. 74�3@6�;@8AD?3F;A@�>;F7D35K��E53YA>6;@9�F:7�GE7�A8�I74�EAGD57E�

;@�3�BDA<75F	43E76�5GDD;5G>G?�� �LCNCMB�'IOLH;F�I@�">O=;NCIH;F�1?=BHI FIAS
�3 I F����+I��
���� ���
�� );H >
�0�
�%;HH;nH
� *�� '�
� �� ,FC P?L
� (�  *FG67@F	� 7@F7D76�#73D@;@9� �@H;DA@? 7@FE�� � AG@63F;A@E��

�E EG?BF;A@E� 3@6� � 7E;9@�� &H� 'IH;MM?H
� !�� %�� �� );H >
� 0�� �">� �
� 1B?IL?NC=;F� @IOH>; NCIHM� I@�

F?;LHCHA�?HPCLIHG?HNM��JJ���e��� 
�/ IONF?>A?
��� ����
�� 0J?H=?L
� 0N?JB;H��� AA9>7� 'AI7D� *73D5:�� + :7� � EE7@F;3>� �G;67� FA� �;@6;@9� �@KF:;@9� &@>;@7� . ;F:�

� AA9>7��( IMBEIHIHA��(CH>F?�">CNCIH��

� � ! 
 � I � � 
 � � 


��



	 L�

�0602*$"���=��420+/0�5J&/+&�

�F AILCN?G��F AILCN?G�D?�>I FI^?HI�T; JIL?>D?�H;PI>CF�T;�CTP?><I�H;FIA?��+ ;FIAI�L;T>?FC�H;�JL?JLIMN?
�F;BEI�

L;TOGFDCP?�EIL;E?
�EI N�>I <LI�H;JCM;H�L?=?JN��

- LIAL;GMEC�D?TCEC�MI�D?TCEC
�EC�DCG�L;^OH;FHCE�F;BEI�MF?>C�CH�DCB�CTP;D;��!?FOD?DI�EI N�GIMN�G?>�

N?G
�E;L�L;TOG?GI 
�CH�N?G
�E;L�F;BEI�L;TOG?�MNLID��MI�EI N�MNCE;F;�T;�PEFI J�CH�CTEFI J��/; ^OH;FHCE�

MFCE?
� PC>?I JIMH?NE?� CH� H;PI>CF;� L;TOG?� EI N� ?HC=?� �MNCE;FI� D?� PEFI JFD?HI �� CH� HC^F?� �MNCE;FI� D?�

CTEFI JFD?HI ���

�F AILCN?G
� T;JCM;H� P� JLIAL;GME?G� D?TCEO
� JIMN;H?� JLIAL;GJLIAL;G�� � JFCE;=CD?�� JFCE;=CD?�MI� JLIAL;GC
�

H;JCM;HC�T;�EIH^H?A;�OJIL;<HCE;��

1L;>C=CIH;FHC� JLIAL;GC� MJL?D?G;DI� JI>; NE?� CH� MF?>CDI� H;PI>CFIG
� >;� > I <CDI� L?TOFN;N��

aN?PCFHC�TAI>HDC�JLIAL;GC�2&�MI�<CFC�P�N?G�JIAF?>O�NL;>C=CIH;FHC�� (?L�M?�H;PI>CF;�H?�GIL?DI�

JLCF;A;D;NC�JI>;NEIG
�NC�JLIAL;GC�HCMI�<CFC�JL;P�OMJ?bHC�JLC�H;FIA;B
�EI N�D?�HJL��H;JI P?>I P;HD?�

H;�JI>F; AC�H?JI JI FHCB�CH@ILG; =CD�CH�H;L;PH;�I<>?F;P;�D?TCE;��+)-���

0JF?NH?� CME;FHCE?� JIA;HD;DI� EF;MC^HC�

;FAILCNGC� CH� ;FAILCNGC MNLIDH?A;MNLIDH?A; �O^?HD;�O^?HD;�� 7;�

L;TFCEI�I>�JLPCB�MF?>HDC�;H;FCTCL;DI�JI>; NE?�T;�

JL?JITH;P;HD?�PTIL=?P
�EC�DCB�H;NI�OJIL;<CDI�

T;� MJL?D?G;HD?� I>FI^CN?P� ;FC� A?H?LCL;HD?�

H;JI P?>C�� );BEI� <C� L?EFCC
� >;� H;� JI>F;AC�

JI>; NEI P� �>I <LCB� CH� MF;<CB� JLCG?LIP��

OMNP;LCDI�MPI D�F;MN?H�iL?=?JNj�T;�>?FI P;HD?��

1;EbHC� ;FAILCNGC� MI� JLCG?LHC� T;� T?FI�

EIG JF?EMH?� MCNO;=CD?� T� P?FCEI� G;H DE;DI^CGC� JI>;NEC�� 0JIMI<HC� MI� M;GC� MJL?GFD;D;NC� CTP;D;HD?�

T;>;HCB�H;FIA�CH�JIPL;NH?�CH@ILG; =CD?�OJIL;<CNC�T;�CT<I FDb;HD?�MPI D?A;�>?FI P;HD;��

3� N?G� MI� JL;PT;JL;P� JI> I <HC� FDO>?G
� TF;MNC� >I D?ĤEIG
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�>?H;LHCB�PL?>HIMNC�CN>���FAILCNGC�MNLIDH?A;�O^?HD;�TH;DI�N?�JI>;NE?�JICME;NC�P�

E;N?LCEI FC�PM?<CHC��-LC�N?G�O^HC�JI>;NEC�PM?<OD?DI�ITH;̂ <?
�EC�DCB�D?�>I>;F�^FI P?E���

 

$F;PH;�PM?<CH;�MNL;HC�D?�JIAIMNI�MELCN;�G?>�>LOACGC�

CH@ILG; =CD;GC��iNB?AO;L>C;Hj��&F�#; NNI�.OINC>C;HI ��D?�

FC=?H=CL;H�JI>�  �� 6�+ �0���� � ��] ?�MC�d?FCN?�IAF?>;NC�

EI JCDI�N?�FC=?H=?
�I <Cb^CN?�

BNNJM�
�=L?;NCP?=IGGIHM�ILA
FC=?HM?M
<S�H=�M;
�

�� � 
�L?@�IJ?HP?LM?���

"> ?H� CTG?>� MNIFJ=?P� P� N;EbHC� N;<?FC
� JL;PT;JL;P� H;DJIG?G<H?DbC� MNIFJ?=
� PM?<OD?� AF;PHI�

PM?<CHI�> I EOG?HN;��0JF?NH;�MNL;H�F;BEI�PM?<OD?�b?�>LOA?�JI>; NE?
�HJL��TOH;HD?�JIP?T;P?�;FC�

IAF;M?
� T;NI� D?� NL?<;� H; DJL?D� >I FI^CNC� AF;PHI� PM?<CHI �� "H;� CTG?>� N?GO� H;G?HD?HCB� N?BHCE�

OJIL;<FD;�GI> ?F�MNLIDH?A;�O^?HD;�T;�iO^?HD?j�I�N?G
�E;D�JL?>MN;PFD;�AF;PHI�PM?<CHI�H;�JI FDO<HC�

MJF?NHC�MNL;HC��

1I^H?�>I FI^?H?�<?M?>?
�EC�DCB�PM?<OD?�CME;FH;�JICTP?><;
�M?�<I>I�M?P?>;�OD?G;F?�T�CMNCGC�

<?M?>;GC�P�H;D>?H?G�MJF?NH?G�>I EOG?HNO� �JI> I <HI�HJL�� IG IAI^;�@OHE=CD;�;E=3@<7�BA;RQ;�P�

E;N?L?G� EI FC� OL?D?P;FHCEO� <?M?>CF��� 3?H>; L� NI� HC� JL;P� O^CHEI PCN� H;̂CH
� M;D� FDO>D?� T;� JIAI PIL�

I� CMNC� MNP;LC� OJIL;<FD;DI� L;TFC^H?� <?M?>?�� 7AI FD� <?F?d?HD?� JIM;G?THCB� <?M?>� H?� <I� JIG; A;FI�

OAI NIPCNC
�E;EI�M?�N?�<?M?>?�G?>�M?<I D�JIP?TOD?DI
�E;L�DCG�>;D?�JIG?H�� + ; PM?T;>HD?�H;G�JLC�

MJIL;TOG?P;HDO�H;D<I FD�JIG;A;�GCM?F�T;�<?M?>;GC
�CH�H?�<?M?>?�M;G?��7; NI�PMC�MJF?NHC�CME;FHCEC�

<?M?>CFI�JL?I <FCEOD?DI�N;EI 
�>;�M?�F;dD?�OD?G;�M�JIG?HIG�<?M?>CF;�JICTP?><?��(;MH?D?�M?�NO>C�

JICTP?><;�I <>?F;�H;�JI> I <?H�H;̂ CH��

� � � � � � 
 � 
 � � � � 
 � 
 
 � � � � � � � 
 �  
 �

��

https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse
https://creativecommons.org/licenses/by-nc-sa/2.0/?ref=openverse


&ME;FHCE� >?F?� <?M?>� MBL;HC� EI N� d?NIH?�� + ;� N;� H;̂ CH� M?� TG;HDb;� MEOJHI� bN?PCFI� L;TFĈHCB�
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H?��J;�M?�F;BEI�H; NI�OJIL;<CDI�T;�MJL?D?G;HD?�I>FI^CN?P
�EC�PJFCP;DI�H;�OJIL;<HCE?���

- I F?A� N?A;� M?� I>� >Ld;P?� >I� > Ld;P?� MJL?GCHD;� NO>C� H;^CH� CTPLb?P;HD;� T;EIH I P�� 3� MEF;>O�

T� OL?><I� I� P; LMNPO� JI>;NEI P� F;BEI� JIM;G ?THCEC� �nTĈH?� IM?<?�� I>� JI> D?NCD� �ND�� I>� F;MNHCEI P�
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�>;�D?�JIHO>HCE�OJIbN?P;F�PM?�T;EIHME?�

I <P?THIMNC� ��

,-, *� ��,-, *� �� �,JCM;HC�EIL;EC�CH�CFOMNL;=CD?�MI�JIPT?NC�JI�GI> ?FO� /&0- �! *�� 0FCE;���P�� B;JG;H
�

 FCHNIH
�(?L<?L�C>L������ � ���

�� !O��IOF; S
�� �
�- IOFI P;MCFFCM
���
�%IFG?M
�4�
�*; PLCECM
�*�
�� DF;Z5;3>� @F7>>;97@57�� @6��;9�� 3F3�

+75: @A>A9;7E� +A� � >AE7� +:7� � 5:;7H7?7@F� �3B�CH� )O=ECH
� /�
� ?>�� "HB;H=CHA� )?;LHCHA� ;H>�

1?;=BCHA�QCNB�1?=BHI FIAS
�)IH >IH��2 )�&HMNCNON?�I@�">O=;NCIH�- L?MM
�JJ�����e ���
��� �� ��
� �( ?FF?B?L
�'�! 
�1C?LH?S
�� 
�� 3F3�*5;7@57
�)IH >IH
��� �� ��
�� %ON=BCHMIH
� ��
� 0G; LN
� ��
� %;HH;
� ��
� !?H NIH
� "�
� $L??L
�  �
� ( D;LN;HMMIH
� ,�
� �; LH?M
� -�
�

*CN=B?FF
� *�
�+AI3D6E� �55AG@F34;>;FK� 8AD� $35:;@7� #73D@;@9� �3F3E7FE�� ' D35F;57E� 8DA?� *A8FI3D7�

� @9;@77D;@9� 3@6�  @8D3EFDG5FGD7
� - LI=??>CHAM� I@� NB?� �� ��� �  *�  IH@?L?H=?� IH� #;CLH?MM
�

� ==IOHN;<CFCNS
�;H>�1L;HMJ;L?H=S
��MMI=C;NCIH�@IL� IG JONCHA�*; =BCH?LS
�+ ?Q�6ILE
��� ����
�� �; LI=;M
� 0�
 � %;L>N
� *�
� + ; L;S;H;H
� ��
� � 3;D@7EE� 3@6� ?35:;@7� >73D@;@9� #;?;F3F;A@E� 3@6�

&BBADFG@;F;7E���� ����
��0=BH?C?L
�� �
�� 3F3�3@6�� A>;3F:��+ :7�� ;667@��3FF>7E�FA�� 3BFGD7�/AGD��3F3�3@6�� A@FDA>�/AGD�. AD>6�

4 ��4 ��+ ILNIH��� IG J;HS
��� ����
�� � F:;53>�9G;67>;@7E�A@�F:7�GE7�A8�3DF;Z5;3>�;@F7>>;97@57�3@6�63F3�;@�F735:;@9�3@6�>73D@;@9�8AD�76G53FADE
�

"OLIJ?;H� IGGCMMCIH
�,= NI<?L��� ����

� � � � � � 
 � 
 � � � � 
 � 
 
 � � � � � � � 
 �  
 �

	�

https://doi.org/10.1145/3442188.3445918
https://doi.org/10.1145/3442188.3445918
https://fairmlbook.org/
https://fairmlbook.org/
https://education.ec.europa.eu/news/ethical-guidelines-on-the-use-of-artificial-intelligence-and-data-in-teaching-and-learning-for-educators


?� L�

� &G"6&�3�10%"4,*=�03&#/"�
*%&/4* 4&4"�

- I>; NEC� I� H;M� M?� H?H?BHI� <?F?dCDI� JL?E� H;bCB� N?F?@IHI P� CH� L;^OH;FHCEI P�� 1C� JI>;NEC� M?� H;NI�

CHN?LJL?NCL;DI�H;�L;TFC^H?�H;̂ CH?
�AF?>?�H;�NI
�E>I�DCB�<?F?dC�CH�E>I�DCB�CHN?LJL?NCL;��+ ;�JLCG?L
�

$IIAF ?�OMNP;LC�MPI DI�>CACN;FHI�L;TFĈC=I�H;M�M;GCB
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MCMN?G�OJIbN?P;�?NĈH?�MG?LHC=?�P;b?�OMN;HI P?�CH�>Ld;P?� ��

��� 0JL?GFD;DN?�O^CHE?
�EC�DCB�CG;DI�NC�MCMN?GC�H;�P;M
�P;b?�O^?H=?
�HDCBI PI�O^?HD?�CH�

PT>ObD?�P�L;TL?>O��

��� 7;BN?P;DN?�I>JLN?�MCMN?G?
�EC�P;G�>;D?DI�H;>TIL�CH�GI^ 
�>;�JL?AF;MCN?�;PNIG;NCTCL;H?�

I>FI^CNP?��- L?>FIdCN?
�L;TD;MHCN?�;FC�JL?AF;MCN?�DCB�ED?L�EI FC�CH�E;>; L�EI FC�T;^ONCN?�JINL?<I ��

�  (;H N
�1�
� 67@F;FK��� 6H7DF;E;@9��3@6��>9AD;F: ?;5�+3D97F;@9��&D�� AI�� %AF��FA�+3D97F�/AGD�W 673>�,E7D
X�

*&1� ;M?�0NO>C?M�CH�0I=C;F�;H>�"NBC=;F�/?MJIHMC<CFCNC?M�I@� IG JONCHA
��� ���
�   B ?H?S�)CJJI F>
�'�
�4 7�� D7�� 3F3���>9AD;F: ?E�3@6�F:7�$3=;@9�A8�&GD��;9;F3>�*7>H7E��+62�- L?MM
�

�� ���
�  4 CFFC;GMIH
���
��; SH?
�0�
�0B;S
�0�
�+:7�63F3Z53F;A@�A8�F735:;@9�;@��;9:7D��6G53F;A@��5D;F;53>�

;EEG7E�3@6�B7DEB75F;H7E
�1?;=BCHA�CH�%CAB?L�">O=;NCIH
�����
���� �� ��
��� ���
�� ( ?FF?B?L
�'�! 
�1C?LH?S
�� 
�� 3F3�*5;7@57
�*&1�- L?MM
�)IH>IH
��� �� ��
��"NBC=;F�AOC>?FCH?M�IH�NB?�OM?�I@�;LNCn=C;F�CHN?FFCA?H=?�;H>�>;N;�CH�N?;=BCHA�;H>�F?;LHCHA�@IL�

?>O=;NILM
�"OLIJ?;H� IGGCMMCIH
�,= NI<?L��� ���

� � ! 
 � I � � 
 � � 


	�

https://scalar.usc.edu/works/artificial-intelligence-for-teachers/%20https://mit-serc.pubpub.org/pub/identity-advertising-and-algorithmic-targeting
https://education.ec.europa.eu/news/ethical-guidelines-on-the-use-of-artificial-intelligence-and-data-in-teaching-and-learning-for-educators
https://education.ec.europa.eu/news/ethical-guidelines-on-the-use-of-artificial-intelligence-and-data-in-teaching-and-learning-for-educators


?	 L�

� &G"6&�3�10%"4,*=�12*342"/3,034�
*/�10F4&/034�

- LCMNL;HMEIMN� JIG?HC� CG?NC� JL?>MI>E?� P� I>HIMO� >I� > I FI^?H?� C>?HNCN?N?
� P� JITCNCPH?G� ;FC�

H?A;NCPH?G�MGCMFO
�H;G?LHI�;FC�H?H;G?LHI ���- IbN?HIMN�D?�H;MJLIND?�JLCMNL;HMEIMNC�CH�M?�H;H;b;�
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JL?@?L?H=?�H?G;L;�d?�M;G;�JI�M?<C�PM?<OD?�JL?>MI>?E����FC�M�N?G�O^?H=;�BEL;NC�H?�

� � ! 
 � I � � 
 � � 


	�



I PCL;GI�JLC�L;TCMEI P;HDO�HI PCB�CHN?L?MIP�CH�;FN?LH;NCP���FC�NI�O^?H=;�JL;PT;JL;P�H?�

TL?>O=CL;�H;�?HI>CG?HTCIH;FHIMN�CH�M�N?G�IELHC�HD?AI P?�MJFIbH?�P?b^CH?
�TH;HD?�CH�

JL;PC=I�>I�?H;ECB�GIdHIMNC��

i- I>; NEI PH;�CH�;FAILCN?GME;�JLCMNL;HMEIMN�P�MJF?NO�j�

� PNIL��D?HHS=B;G OR��)C=?H=;��  �� 6��� � ��] ?�MC�d?FCN?�

IAF?>;NC�EI JCDI�N?�FC=?H=?
�I <Cb^CN?�BNNJM�
�

=L?;NCP?=IGGIHM�ILA
FC=?HM?M
<S
�� � 
�L?@�IJ?HP?LM?��

(; D�F;BEI�O^CN?FD�MNILC
�>;�TG;HDb;�O^CHE?�JLCMNL;HMEIMNC��&"!��

/;TCMEI P;F=C�H?H?BHI�JL?>F;A;DI�CH�;H;FCTCL;DI�L;TFC^H?�H;̂ CH?�T;�TG;HDb;HD?�JLCMNL;HMEIMNC��

3 ?H>; L�J;�PM?B�G?NI>�HC�?HIMN;PHI�OP?MNC�P�JL;EMC��JIbN?HIMN�D?�P?FCEI�P?^�EI N�F?�TG;HDb;HD?�

JLCMNL;HMEIMNC��

+ ;�JLCG?L
�^?�I<MNID?^C�JI>;NEC�PM?<OD?DI�P?FCEI�MN?L?INCJI P
�i 3>;�@3E�A4H7LG<7�A69AHAD@AEF��

63�6HA?;? A�A�BA63F=;:�;@�A4>;=G<7?A�@3R7�E;EF7?7�F3=A��63�4A6A�H�E=>36G�L�@7=A�;67<A�BD3H;Q@AEF;��@7�

9>767�@3�FA��3>;�BA63F=;��=;�EA�@3?�FD7@GF@A�@3�HA><A� FA�BA6B;D3<A�3>;�@7� i � ��* ?NI>?�MI�P?>HI�
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�

k� M;GI> ?DHI�T; JI FHD?P;HD?�JI>;NEI P
�
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I> AI PILHIMN� �?NĈH;�CH�GIL;FH;�L;TM?dHIMN�>?FI P;HD;�� JL?PT?G;HD?� I>AI PILHIMNC�T;�JIMF?>C=?�

MPI DCB�I>FI^CN?P�CH�>?D;HD���

]F I P?bEI� > ?FI P;HD?� D?� EFDO^H?A;� JIG ?H;� T;� IM?<HIMNHI� L;MN� CH� OMJ?bHI� dCPFD?HD?��

- IM;G?THCE?�I JI FHIG I^C
�>;�I <FCEOD?DI�MPI D;�dCPFD?HD;�CH�PJFCP;DI�H;�MP?N�IEI FC�M?<?��0JI> <OD;�

I <^ON?E� H;>TIL;� CH� O^CHEI PCNIMNC� N?L� D?� JIP?T;HI� T� PCbDCGC� MNIJHD;GC� JMCBI FIbE?� >I <LI<CNC��

( I�JIM;G ?THCEC�^ONCDI
�>;�CG;DI�H;>TIL�H;>�MPI DCG�dCPFD?HD?G�CH�M?�F;BEI�MGCM?FHI� I>F I^; DI
�

NIL?D
�EI�^ONCDI
�>;�T;L?M�JLCMNHI�CH�;ENCPHI�> ?FOD?DI
�<I> I�<I FD�P?LD?NHI�CTEOMCFC�T;>I PI FDMNPI�CH�

CTJIFHCN?P��( I N�L;TF;A;�?>?H�I>�PI>CFHCB�L;TCMEI P;F=?P�H;�N?G�JI>LI^DO��i]?�FDO>D?�H?�P?LD;G?DI
�

>;�F;BEI�M�MPI DCGC�>?D;HDC�>IM?d?DI�d?F?H?�O^CHE?
�HCMI�GI NCPCL;HC�T;�OEL?J;HD?�;FC�PTNL;D;HD?�P�

N?d;PHCB�IEI FCb^CH;Bj � ��

3� CTI<L;d?P;FHCB� EIHN?EMNCB� M?� ^FI P?bEI� > ?FI P;HD?� H;H;b;� H;� MJIMI<HIMN� O^?H=?P� CH�

� � � � � � 
 � 
 � � � � 
 � 
 
 � � � � � � � 
 �  
 �

?��

https://www.pewresearch.org/internet/2018/12/10/artificial-intelligence-and-the-future-of-humans/
https://www.pewresearch.org/internet/2018/12/10/artificial-intelligence-and-the-future-of-humans/
https://www.pewresearch.org/internet/2018/12/10/artificial-intelligence-and-the-future-of-humans/
https://www.pewresearch.org/internet/2018/12/10/artificial-intelligence-and-the-future-of-humans/
https://rm.coe.int/artificial-intelligence-and-education-a-critical-view-through-the-lens/1680a886bd


O^CN?FD?P
�>;�MJL?D?G;DI�I>FI^CNP?
�>?FOD?DI�;PNIHIGH I�CH�JL?PT;G?DI�H;>TIL�H;>�JIO^?P;HD?G�

CH�O^?HD?G�P�L;TL?>O��-IO>; L?E�D?�H;�PFIAC�JIM;G?THCEI P�JLC�I<FCEI P;HDO�CTI<L;d?P;FHCB�JINC
�

MJL?D?G;HDO�I>FI^CN?P�I�N?G
�E;D
�E;EI�CH�T;E;D�M?�O^CNC�� ]FI P?bEI�> ?FI P;HD?�P�CTI<L;d?P;FHCB�

EIHN?EMNCB�PEFDO^OD?�P?^�>?D;PHCEI P��+ ;� JLCG?L
�O^?Ĥ?PI�> ?FI P;HD?�D?�GIAI^?�CT<I FDb;NC
� ^?�

M?�A;�H?�I<L;PH;P;�EI N�J;MCPH?A;�JL?D?GHCE;�TH;HD;
�;GJ;E�EI N�;ENCPH?A;�O>?F?d?H=;�O^H?A;�

JLI=?M;
�EC�CG;� ;PNIHIGCDI
� >;� L;TCMEOD?�N?G?
�EC�A;�T;HCG;DI
� JIMN;PFD;�PJL;b;HD;
�MC�T;MN;PC�

F;MNH?� ;E;>?GME?� =CFD?� N?L� JL?PT;G?� I>AI PILHIMN� T;� MPI D?� O^?HD?�� ( L?JCN?P� O^?Ĥ?P?A;�

>?FI P;HD;� PEFDO^OD?� NO>C� MJI><OD;HD?� P?b^CH� L?b?P;HD;� JLI<F?GI P� CH� ELCNĈH?A;� L;TGCbFD;HD;�

�IML?>I NI^?HIMN�H;�L?MHC^H?�JLI<F?G?��MEOJ;D�T�P?b^CH;GC�M;GIH; >TIL;� �OJL;PFD;HD?�M�^;MIG
�

>I FI^;H D?�JLCILCN?N�CH�M;GIH; >TILIP;HD?�H;JL?>E;�
�E;L�D?�H?JIAL?bFDCPI�T;�L;TPI D�H?I> PCMHCB�CH�

M;GIMNIDHCB�JIM;G?THCEI P�N?L�T;�OMJ?bHIMN�P�;E;>?GME?G�CH�T;M?<H?G�dCPFD?HDO��*?>N?G�EI�

CG;DI�O^CN?FDC�IML?>HDI�PFIAI�JLC�JI>JILC�CH�EL?JCNPC�O^?H^?P?A;�>?FI P;HD;
� F̂I P?bEI�> ?FI P;HD?�

P� CTI<L;d?P;FHCB� EIHN?EMNCB� PEFDO^OD?� NO>C� >?FI P;HD?� M;GCB� O^CN?FD?P
� EC� JLCTH;P;DI� HDCBI PI�

JL?>G?NHI�CH�J?>;AIbEI�MNLIEI PHIMN�N?L�JLI@?MCIH;FHIMN
�E;L�DCG�IGIAI^;
�>;�M?�I>FI^CDI
�E;EI�

H;D<I FD?�CTP;D;NC�MPI D?�JIO^?P;HD?�CH�JI>JCL;NC�MPI D?�O^?H=?��

+ ;MF?>HD?�PJL;b;HD?�D?�NIL?D
�E;Eb?H�PJFCP�CG;�2&�H;�F̂I P?bEI�> ?FI P;HD?��3M;E�PJFCP�CG;�

F;BEI�JITCNCPH?�CH�H?A;NCPH?�O^CHE?��+ ;�JLCG?L
�H?E;N?L?�N?BHI FIACD?�2&�IGIAI^; DI�CTP;D;HD?�

>I FI^?HCB� ?HIMN;PHCB
� L?J?NCNCPHCB� H;FIA
� E;L� FDO>?G� IG IAI^;
� >;� M?� IML?>I NI^;DI� H;� <IFD�

OMNP;LD;FH?� PC>CE?� MPI D?A;� >?F;� CH� >LOA;̂?� L;TJIL?>CDI� MPI D� ^;M� CH� >?FI 
� M� ^CG?L� P� MJFIbH?G�

CT<I FDb;DI�MPI D?�;ENCPHI�> ?FI P;HD?��- I�> LOAC�MNL;HC�J;�<C�F;BEI�CG?F;�OJIL;<;�N;EbHCB�N?BHI FIACD�

H;� >I FAC� LIE� T;� JIMF?>C=I� CTAO<I� > I FI^?HCB� P?b^CH� ;FC� MNLIEI PH?A;� TH;HD;�� ] ?� JIMN;D;DI�

JIM;G?THCEC�H;�>I FAC�LIE�PM?�<IFD�I>PCMHC�I>�2&
�M?�HDCBI P;�GIdHIMN�CT<CL?�TG;HDbOD?
�NI�JIG ?HC�

>;� HDCBI PI� g;ENCPHI� > ?FI P;HD?h� T;̂H?� J?b;NC�� -IAIMNI� MFCbCGI� NO>C
� >;� 2&� N?BHI FIACD?�

J?LMIH;FCTCL;DI� CHN?L;E=CD?� OJIL;<HCEI P� JLC� L;TFC^HCB� MNILCNP;B� �HJL�� MJF?NH?� PC>?I�� CH�

H;EOJIP;FH?�JF;N@ILG?�CJ>��
�N;EI�>;�DCG�JIHOD;DI�JL?>FIA?
�JLCF;AI D?H?�HDCBI PCG�d?FD;G
�E;L�

H;D�<C� IEL?JCFI�HDCBI P� I<^ON?E� ;ENCPH?A;�>?FI P;HD;�� 1I>;
� ^?�H;�NI� JIAF?>;GI�<I FD�ELCNĈHI 
�

PC>CGI 
�>;�D?�N;EbH;�J?LMIH;FCT;=CD;�P�L?MHC=C�<IFD�JLCF;AI D?H;�JINL?<;G�JIH O>HCE;�CH�HD?AI PCB�

IAF;b?P;F=?P� EI N� J;� OJIL;<HCEO�� -IM;G?THCEI P� I<^ON?E� g;ENCPH?A;� >?FI P;HD;h� D?� N;EI� TAI FD�

G;ME;�T;�L?MHC^HIMN�e�P�L?MHC=C�J;�AL?�NO�T;�IELHD?HD?�;ENCPH?A;�>?FI P;HD;
�M;D�NC�iJ?LMIH;FCTCL;HCj�

JL?>FIAC� OJIL;<HCE;� JL;PT;JL;P� MCFCDI� P� NI^HI� > I FI^?H?� MG?LC�� 1L?NDC
̂� T� 2&� JI>JLN?� ;H;FCT?�

IG IAI^; DI�PJIAF?>�P�>I FI^?H?�JI>; NE?�CH�L;TELCD?DI�PC>CE?
�EC�MC=?L�GIL>;�H?�<C�<CFC�H;�PI FDI
�CH�

NO>C�NI�H;D�<C�EL?JCFI�G I^�^ FI P?bE?A;�I>FI^;H D;�CH�;ENCPH?A;�>?FI P;HD;��1I>;�TH;HI�D?
�>;�MCMN?GC�

2&�>?>OD?DI�CH�IBL;HD;DI�JL?>MI>E?
�EC�DCB�PM?<OD?DI�O^HC�JI>;NEC
�E;L�F;BEI�PI>C�>I�H?JIbN?HCB�

CH� >CMELCGCH;NILHCB� L?TOFN;NIP� CH� M� N?G� TG;HDb;HD;� ;ENCPH?A;� F̂I P?bE?A;� >?FI P;HD;� H;� L;̂ OH�

IG ?D?HCB� GIdHIMNC�� 1?BHI FIACD?
� JI> JLN?� T� 2&
� ;FC� PM;D� H;̂CH
� H;� E;N?L?A;� M?� OJIL;<FD;DI� P�

JL;EMC
� CG;DI� F;BEI� NO>C� >LOA?� H?A;NCPH?� PJFCP?� H;� ;ENCPHI� ^ FI P?bEI� > ?FI P;HD?�� + ;� JLCG?L
�

bCLIE;�OJIL;<;�2&�T;�MJL?GFD;HD?��H;>TIL�
�;FC�I>FI^;H D?
�EC�D?�JL?JOb^?HI�CTEFDO^HI�MCMN?GIG�

2&�e�PM?�NI�PT<OD;�JIGCMF?E?�AF?>?�T;M?<HIMNC
�IG?DOD?�CT<CLI�>?D;HD�CH�F;BEI�JI PTLI^;�I<^ONE?�

H?GI^C�;FC�I>PCMHIMNC�I>�N?BHI FIACD?�CH�M�N?G�MJI>EI J; P;�JIM;G?THCEI PI�;E NCPHI�> ?FI P;HD?��

(;E I�J;�D?�T�PJFCPIG��&"!�H;�> ?FI P;HD?�O^?H=?P�CH�O^CN?FD?P��
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1I�PJL;b;HD?�D?�JIP?T;HI�T�P?^�PC>CEC��]?�O^?H=C�JIAIMNI�OJIL;<FD;DI�2&�N?BHI FIACD?
�F;BEI�

T?FI�BCNLI�JIMN;H?DI�JL?P?^� I>PCMHC�I>�JLCJILI^CF
�JL?>FIAI P
�N;EI DbHDCB�JIPL;NHCB�CH@ILG; =CD�

CH� CHMN;NHI� JIH OD?HCB� iL?bCN?Pj�� 7; NI� T;GOD;DI� JLCFIdHIMNC� T;� L;TPI D� ELCNĈH?A;� GCbFD?HD;
�

H?I> PCMH?A;�L?b?P;HD;�JLI<F?GI P
�M;GIL?o?EMCD?
�M;GIH; >TIL;�CH�G?N;EIAHCNCPHCB�P?b^CH
�PM?�

NI�J;�TG;HDbOD?�O^?H^?PI�;E NCPHI�> ?FI P;HD?�P�MGCMFO�H?T;P?>;HD;�I�JL?>HIMNCB�F;MNH?A;�O^?HD;��

!LOAĈ
� P?^CH;� MCMN?GI P� �&"!� JIH OD;� MNLIAI� JL?MELCJNCPH?� O^H?� JI NC
� EC O^?H=?G� H?
JOb^;DI� P?FCEI� JLIMNIL;� T;� L;TCMEI P;HD?� F;MNHCB� CHN?L?MIP
� E;L� IG?DOD?� HDCBI PI�
;ENCPHI�> ?FI P;HD?
�M;D�DCG�H;L?EOD?�NI^HI�E; D
�E>; D�CH�E;EI�H; D�M?�O^CDI
�BEL;NC�J;�
TG;HDbOD?�HDCBI PI�CTJIMN;PFD?HIMN�L;TFC^HCG�J?LMJ?ENCP;G
� JIAF?>IG�CH�>LOACG�
CHN?L?MHCG� JI>LI^D?G�� 1L?NDC
̂� MCMN?GC� �&"!� I<Ĉ; DHI� MJL?GFD;DI� P?>?HD?�
O^?H=?P
�E;L�F;BEI�JI PTLI^;�I<^ONE?�H;>TILIP;HIMNC�CH�IELHD?H?�;PNIHIGCD?�N?L�
>I PI FDOD?�GIdHIMN�IALId;HD;�T;M?<HIMNC�O^?H=?P
�T;L;>C�^?M;L�JIMN;H?DI�T;>Ld;HC�
JLC� MPI <I>H?G� CTL;d;HDO�� ]?NLNC
̂� JLCJILI^CF;� MCMN?GI P� 2&� F;BEI� H?BI N?� TIdCDI�
JLCT;>?P;HD;�O^?H=?P
�E;L�IG?DOD?�HDCBI PI�> ?FI P;HD?�JLC�>IM?A;HDO�=CFD?P
�EC�MI�MC�
DCB�M;GC�>I FI^CFC��-?NĈ
�N?BHI FIACD?�2&�T;�I=?HD?P;HD?�CG;DI�JL?P?FCE�JIO>;L?E�H;�
MN;H>; L>CTCL;H?G�JL?CTEOb;HDO�TH;HD;��CH�M�N?G�H;�O^?HDO�M;GI�T;�N?MN?���!I>; DGI�
b?
�>;�HI <?H�MCMN?G�2&�HC�MJIMI<?H�L;TOG?NC�IT��L;TFI^CNC�HC;HM�P�O^?H^?P?G�>?FO
�
M�^CG?L�M?�TG;HDb;�O^?Ĥ?PI�> ?FI P;HD?�P�JLI=?MO� I=?HD?P;HD;�CH�A;� I>PL;̂ ;� I>�
OMNP;LD;FH?A;�;FC�H?EIHP?H=CIH;FH?A;�L;TGCbFD;HD;��

7� PC>CE;� O^CN?FD?P
� OJIL;<;� N?BHI FIACD� 2&� P� O^CFHC=;B� T;AI NIPI� PJFCP;� H;� CT<CLI� O^H?A;�

H;^LN;
�O^HCB�PM?<CH�CH�J?>;AIbE?A;�JLCMNIJ;
�M�^CG?L�TG;HDbOD?�JIG?G<HIMN�PFIA?�O^CN?FD?P�

CH� DCG� >;D?� I<^ON?E
� >;� N?BHI FIACD;� JI>=?HDOD?� ;FC� =?FI� JL?AF;MC� HDCBI PI� MNLIEI PHI� JL?MIDI��

1IL?D� F;BEI� ILI> D;� �&"!� JI N?H=C;FHI� L;TPL?>HI NCDI� O^CN?FD?� CH� DCB� MJL?G?HCDI� P� N?BHI FIbE?�

JIML?>HCE?�CH�H;>TILHCE?�P?>?HD;
�NI�J;�D?�L;>CE;FHI�> LOA;̂?�I>�N?A;
�E;L�H;D�<C�JI^?FC�>I <LC�

O^CN?FDC��,LI>D;��&"!�F;BE I�CG;DI�H?A;NCP?H�PJFCP�NO>C�H;�;ENCPHI�> ?FI P;HD?�O^CN?FD?P�P�MGCMFO�

PTJIMN;PCNP?� JLCMNHCB� I>HIMIP� T� O^?H=C
� EC� MI� EFDO^HC� T;� O^CHEI PCNI� CTI<L;d?P;HD?�� 7;H;b;HD?�

H;� CTL;̂OH?� MCMN?GI P� 2&� F;BEI� OMNP;LC� JLCNCME� H;� O^CN?FD?
� >;� M?� EIH@ILGCMNC^HI� JLCF;AI>CDI�

JLI=?MIG� I>FI^;H D;
� EC� N?G?FDCDI� H;� JI>; NECB
� E;L� F;BEI� JLCP?>?� >I� G;H Db?A;� JIO>;LE;� H;�

=?FIMNH?G�L;TPI DO�O^?H=?P��

3 JL;b;DGI� M?� NIL?D
� E;D� <C� <CFI� NL?<;� MNILCNC
� >;� <C� MJI><O>CFC� CH
;FC� IBL;HCFC� ;ENCPHI�

>?FI P;HD?�O^?H=?P�CH�O^CN?FD?P
�M;D�MI�TGIAFDCP?�N?BHI FIACD?�2&�P�O^CFHC=;B�P?>HI�<I FD�>IMNIJH?��

] ?� JI PT;G?GI� H;� EL;NEI 
� O^CN?FD?G� D?� NL?<;� IG IAI^CNC� JLCFIdHIMNC
� EC� MJIbNOD?DI� HDCBI PI�

;ENCPHI�> ?FI P;HD?
�E;L�DCG�<I�IGIAI^CFI�MJL?D?G;NC�I>FI^CNP?�P�MIAF;MDO�T�HDCBI PCG�MNLIEI PHCG�

TH;HD?G� CH� MJ?=Cn^HCGC� JINL?<;GC� O^?H=?P�� 2 ^?H=C� J;� JINL?<OD?DI� JLCFIdHIMNC� T;� L;TPI D�

ELCNĈH?A;� GCbFD?HD;
� M;GIL?AOF;=CD?
� G?N;EIAHCNCPHCB� P?b^CH
� ;PNIHIGCD?
� JLCF;AI>FDCPIMNC� CH�

I> AI PILHIMNC�e�<I>CMC�T�OJIL;<I�OMNL?THCB
�O^CHEI PCNCB�CH�P;LHCB�N?BHI FIACD�2&
�;FC�<L?T�HDCB��

�  �H >?LMIH�?N�;F�
�� DF;Z5;3>�;@F7>>;97@57�3@6�F:7�8GFGD7�A8�:G?3 @E
�- ?Q�/ ?M?;L=B� ?HN?L
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3 ?FCEI�> ?H;LD;
�L;̂OH;FHCbECB�PCLIP
�^;M;�CH�NLO>;�D?�PFId?H?A;�P�OMNP;LD;HD?�MEFI JI P�JI>; NEI P
�

G?LCF�CH�;FAILCNGI P�T;�MNLIDHI�O^?HD?��1I�b?�JIM?<?D�P?FD;�T;�AFI <I EI�O^?HD?�CH�I<M?dH?�GI> ?F?��

7; NI� D?� MGCM?FHI 
� >;� M?� OMNP;LD?HC� PCLC�THI NL;D� N?B� ?EIMCMN?GI P� ;>?FCDI�� 1I� P?FD;� T;�
bN?PCFH?� MCMN?G?� MNLIDH?A;� O^?HD;
� EC� DCB� JIAIMNI� OJIL;<FD;GI �� 1O>C� ^?� AL?� T;�
L;TFĈH?�EIH^H?�JLI>OEN?
�EC�MI�DCB�OMNP;LCF;�L;TFC^H;�JI> D?ND;
�MI�DCG�G?NI>I FIACD;
�
MEFI JC�JI>;NEI P
�EHDCdHC=?�MNLIDH?A;�O^?HD;�CH�PL?>HI N?HD;�JIAIMNI�MEOJH?���7; NI�
MI�HDCBI PC�L?TOFN;NC�JI>�JI>I <HCGC�JIAI DC�JI>I <HC��

] ?�D?�L?TOFN;N�MNLIDH?AI�O^?HD;�CTI<L;d?P;FH;�I>FI^CN?P
�D?�NI�F;BEI 
�M?P?>;
�MEL<�T<OD;DI^?�

T;�O^?H=;
�EC�D?�<CF�H?OJL;PĈ?HI�JLCEL;Db;H�T;�>I FI^?HI�JLCFIdHIMN�T;�CTI<L;d?P;HD?���1I>;�;FC�

AL?�JLC�;FAILCN?GMEC�BIG IA?HCT;=CDC�T;�ELCPC=I 
�F;BEI�OAI N;PFD;GI�F?�T;�PM;E�JIM;G?T?H�JLCG?L�

JIM?<?D���

] ?� J;� D?� H;FIA;� MCMN?G;� HJL�� JIG; A;NC� O^?H=O� JLC� JCM;HDO
� NI� JIMN;PFD;� P� ML?>Cb^?�

MN;H>; L>CT;=CDI� MNCFI P� JCM;HD;
� <?M?>Cb^;� CH� M� N?G� PTIL=?P� GCbFD?HD;�� '?TCEI PHC� GI> ?FC
�

OJIL;<FD?HC� P� N;EbHCB� JLCG?LCB
� JL?>PC>CDI� H;DP?LD?NH?Db?� <?M?>CF?� H;� JI>F;AC� MEFI J;� O^HCB�

JI>; NEI P
�H;�E;N?L?G�MI�M?�O^CFC��1C�MEFI JC�JI>;NEI P
�^?�d?�HCMI�MEOJHC�MCMN?GIG
�MI�TAL;D?HC�

H;�JI> I <?H�H;̂ CH
�JIAIMNI�M�JIGI^ DI�D;PHCB�JI>;NEI P
�>IMNIJHCB�H;�CHN?LH?NO��1I>;�NO>C�
^?�MI�NC�JI>; NEC�JL?AF?>;HC�P�MGCMFO�JLCMNL;HMEIMNC
�JL?>MI>EI P�CH�MEL;DHCB�PM?<CH
�
JL?>MN;PFD;DI�F?�G; DB?H�?EIMCMN?G�CH�H?�=?F?A;�MP?N;�T�PM?GC�L;THI FCECGC�C>?D;GC
�
EOFNOL;GC� CH� JL;EM;GC�� !IE;T;HI� D?
� >;� MCMN?GC� T;� JL?>PC>?P;HD?� <?M?>CF
� EC�
N?G?FDCDI� H;� AFI <I E?G� O^?HDO� CH� M?� OJIL;<FD;DI� T;� 0* 0� MJILI^CF;� CH� ?�JIbNI
�
MJL?GCHD;DI�H;̂ CH
�E;EI�FDO>D?�JCb?GI ��D?TCE�JIMN;D;�i<I FD�TAIb^?H
�<IFD�JL?>PC>FDCP�
CH�G;HD�<IA;Nj� ��
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7; JIL?>D;�<?M?>
�EC�M?�JIH;PFD;DI�P�O^HCB�JI>;NECB
�MC�JI�E;JFDC=;B�ONCL;DI�JIN�G?>�L?TOFN;N?�

P?FCECB� D?TCEI PHCB� GI> ?FI P�� 1;EI� CG;DI� OMNP;LD;F=C� <;T� JI>;NEI P� GI^� H; >TCL;NC� ;FN?LH;NCPH;�

GH?HD;�CH�GHIdĈH?�CTL;T?�C>?D���L?T�OMNL?THCB�J?>;AIbECB�CHN?LP?H=CD�<C�F;BEI�NI�P�O^CFHC=;B�

JIMF?>ĈHI� T; ^?FI� IG ?D?P;NC� OMNP;LD;FHIMN� CH� CTPCLHIMN� O^?H=?P
� E;L� H?� <C� JLCP?>FI� F?� >I�

@ILG;FCMNC^H?A;�JCM;HD;
� ;GJ;E�JI N?H=C;FHI�> I� I ELHD?H?�MJIMI<HIMNC�ELCNĈH?A;�GCbFD?HD;�CH�M�

N?G�P�MJFIbH?G�>I�G;H D�<;LPCN?A;�MP?N;� ��

7�H?A;NCPHCGC�JIMF?>C=;GC�MNLIDH?A;�O^?HD;�PEFDO^HI�T�TAIL; D�IJCM;HI�B IG IA?HCT;=CDI
�D?�N?MHI�

JI P?T;HI�> ?DMNPI 
�>;�MI�N?BHI FIACD?�JIMN;F?�N;EI�H; JL?>H?
�>;�D?�PG?MHCE�^FI P?E�MNLID�<L?TbCP?H�
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� >;� D?� <CF� D?TCEI PHC� GI> ?F� H;N;ĤHI� OL;PH;H� T;� >I FI^?HI� H;FIAI� ;FC� J;� H?
� <I�

PJFCP;FI�H;�HD?AI PI�O^CHEI PCNIMN�JLC�N?D�H;FIAC� ��$F?>?�H;�NI
� ;FC�=?FI N?H�J;E?N�T;AI N;PFD;�?HI�

M;GI� JI> D?ND?� �HJL�
� ,J?H�&� D?� F;MNHCE�  B;N$-1� 
� ;FC� J;� D?� GI> ?F� H;>;FD?� L;TPCD;FI� > LOAI�

JI> D?ND?
�PJFCP;�H;�P;LHIMN�CH�T;M?<HIMN�JI>;NEI P��( I�L;TCMEOD?N?
�M?�T;NI�MJF;̂ ;�JL?O^CNC�N;EI�

OMJ?B?�EI N�IG?DCNP?�CT<L;H?A;�GI> ?F;��

� � � � � � 
 � 
 � � � � 
 � 
 
 � � � � � � � 
 �  
 �

?��



� 12"F"/+"�0�12*.&2/034*�8"�6"F0�5J*-/*$0�� 12"F"/+"�0�12*.&2/034*�8"�6"F0�5J*-/*$0�

1O>C�^?�F;BEI�> I FI^?H;�;E NCPHIMN�>IM?d?�PM?�T;>;H?�=CFD?�CH�D?�OJIL;<FD?HI�ILI> D?�A?H?L;NCPH?�

2&�H;D<I FDb?�CH�H;D<I FD�?NĈHI�G ?>�PM?GC
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� EC� >IG;� HCG;DI� P?FCEI� JI> JIL?� ;FC� M?� O^CDI� NODCB� D?TCEI P�� !LOAC� MI� JL?JLĈ;HC
� >;�

F;BEI� 2&� >?D;HMEI� > PCAH?� F?NPC=I� CH� O^?H=?G� IGIAI^C� AFI <FD?� O^?HD?� �� $?H?L;NCPH;� 2&� CG;�

NIL?D�JIN?H=C;F
�>;�IGIAI^C�HI P?�I<FCE?�PL?>HI N?HD;
�EC�MJI><OD;DI�O^?H=?
�>;�JIMN;H?DI�<IFD�

ELCNĈHC��

/;TGCMFCN?
�E;EI�<C�F;BEI  H;�OMNP;LD;F?H�H;̂ CH�OJIL;<CFC� B;N$-1�� ;FC�>LOAI�ILI> D?�A?H?L;NCPH?�

2&��T;�<IFD�MGCM?FHI�> I> ?FD?P;HD?�>IG; ^CB�H;FIA�;FC�I=?HD?P;HD?�P�L;TL?>O��

3 M?� P?^� O^CN?FD?P� P?LD;G?
� >;� A?H?L;NCPH;� 2&� �HJL��  B; N$-1�� O^CN?FD?G� JLCBL;HC� ^;M� T;�

H;^LNIP;HD?�CH�I<FCEI P;HD?�O^HCB�;ENCPHIMNC
�BEL;NC�J;�O^?H=?G�JIG; A;�JL?G;A;NC�CTTCP�iJL;TH?�

MNL;HCj ��,LI> D;�A?H?L;NCPH?�2&�T?FI�BCNLI�CTMNL?FCDI�I>AI PIL?
�O^CN?FDC�CH�O^?H=C�DCB�OJIL;<FD;DI�T;�

OMNP;LD;HD?�bN?PCFHCB�PLMN�PM?<CH
�G?>�E;N?L?�MI>CDI��

k� H;^LNC�O^HCB�OL
�

k� ?M?DC
�

k� <FIAC
�

k� J?MGC�;FC�<?M?>CF;
�

k� JL?>MN;PCNP?
�

k� L;^OH;FHCbE?�EI> ?
�

k� L?b?P;HD?�G;N?G;NĈHCB�JLI<F?GI P��

3 ?H>; L� H?� JIT;<CN?
� >;� ^?JL;P� F;BEI� PM?<CH?� T;J;ECL;DI� N;EI 
� >;� CTAF?>;DI� T?FI� JL?nHD?HI� CH�

F?JI 
�GIL>;�HCMI�P?>HI�H; N;ĤH?�;FC�OMNL?TH?��7; NI�GIL;G I�P?>HI�MEL<HI�CH�ELCNĈHI�JL?AF?>;NC�

HDCBI P?� L?TOFN;N?� CH� M?� H;NI� I>FI^CNC
� E;N?L?� ?F?G?HN?� F;BEI� I <>LdCGI� CH� E;N?L?� T;PLd?GI ��

+ ; PM?T;>HD?�<I>I�N;� ILI> D;� IMN;F;�T�H;GC�NO>C�P�JLCBI>HD?
�T;NI�D?�NL?<;�O^CN?FD?�CH�O^?H=?� I�

HDCB�iJIO^CNCj 
�>;�M?�<I>I�F;BEI� I>F I^CFC
�E;EI�DCB�H;D<I FD?�OJIL;<CNC�P�>I FI^?H?G�EIHN?EMNO��

0?TH;G� ILI>CD�CH�HDCBI PCB�@OHE=CD�M?�>;FDb;
�BEL;NC�J;�b?�P?>HI�HCMGI�JL?JLĈ;HC�I�HDCBI P?G�

JI N?H=C;FO
�>;�MJL?G?HCDI�H;̂ CH�JIO^?P;HD;
�O^?HD;�CH�I=?HD?P;HD;��2^CN?FDC�MI�NCMNC
�EC�M?�<I>I�

H;�EIH=O� I>FI^CFC
� ;FC�MI� ILI>D;�EILCMNH;�T;HD?�CH�T;�HDCBI P?�O^?H=?�� 7>;D�D?�JL;PC�^;M
�>;�DCB�

T;̂ H?N?� OJIL;<FD;NC
� >;� M?� I>FI^CN?
� ;FC� P;G� F;BEI� JLCBL;HCDI� ^;M� CH� ;FC� F;BEI� P;bCG� O^?H=?G�

JIG; A;DI�L;TPCNC�EFDO^H?�EIG J?N?H=?
�JI NL?<H?�T;�dCPFD?HD?�CH�>?FI�P�����MNIF?NDO��
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,AF?DN?�MC�N;�MJF?NHC�>H?PHCE�CH�H?E;D�JL?>FIAI P
�EC�DCB�JIHOD;�;PNILC=;�N?L�L;TGCMFCN?
�;FC�<C�

F;BEI�<CFC�OJIL;<HC�NO>C�T;�P;M��

�  BNNJM�

NCHSOLF�=IG 
�ML�BS�S�
�  BNNJM�

QQQ�?>Q??E�ILA
N?=BHI FIAS
QCNB�=B;NAJN�N?;=B?LM�=;H�J F;H�F?MMIHM�QLCN?�?G;CFM�

;H>�GIL?�QB;NM�NB?�=;N=B
�� �� 
� ��
�  BNNJM�

QQQ�HSNCG?M�=IG 
�� �� 
�� 
�� 
N?=BHI FIAS
H?Q;LE�M=BII FM�EB;H�NONILCHA�

;C�BNGF�;=NCIH�= FC=E�G I> OF?�/ ?F;N?>)CHEM�JANSJ?��LNC=F?�
�� BNNJM�

GC=BCA;HPCLNO;F�ILA
<FIA
BI Q�QCFF�; LNCn=C;F�CHN?FFCA?H=?�=B;HA?�?>O=;NCIH
�
� BNNJM�

HS�=B;FE<?;N�ILA
�� �� 
� 
� 
����� ��� 
HS=�M=BII FM�<;H�=B;NAJN�QLCNCHA�; LNCn=C;F�

CHN?FFCA?H=?�
�  BNNJM�

QQQ�Q;MBCHANIHJIMN�=IG 
?>O=;NCIH
�� �� 
� �
�� 
HS=�M=BII FM�<;H�=B;NAJN
�
�  C<C>�
� BNNJM�

B;C�MN;H@IL>�?>O
H?QM
;C�QCFF�NL;HM@ILG�N?;=BCHA�;H>�F?;LHCHA�F?NM�A?N�CN�LCABN�
�  BNNJM�

QQQ�;M=>�ILA
<FIAM
QB;NM�NB?�JOLJIM?�I@�BIG ?QILE�
� �� BNNJM�

NB?=IHP?LM;NCIH�=IG 
=B;NAJN�CMHN�NB?�>?;NB�I@�BIG ?QILE�DOMN�;H�I JJILNOHCNS�@IL�

M=BII FM�NI�>I�NBCHAM�>Cm?L?HNFS��������
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https://nexus-education.com/blog/unleashing-the-power-of-chat-gpt-in-education/
https://tinyurl.com/3sr2hy6y
https://www.edweek.org/technology/with-chatgpt-teachers-can-plan-lessons-write-emails-and-more-whats-the-catch/2023/01
https://www.edweek.org/technology/with-chatgpt-teachers-can-plan-lessons-write-emails-and-more-whats-the-catch/2023/01
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https://theconversation.com/chatgpt-isnt-the-death-of-homework-just-an-opportunity-for-schools-to-do-things-differently-205053
https://theconversation.com/chatgpt-isnt-the-death-of-homework-just-an-opportunity-for-schools-to-do-things-differently-205053


�� L�

�20%+"�(&/&2"4* 6/&����

#��/&7&,�# �) %&��+!�*�+2")�$"+1&)"�

3 ?FCE;� JLCFDO<FD?HIMN
� EC� MI� DI� P� EL;NE?G� I <>I <DO� >IM?AFC� H;DHI P?DbC� GI> ?FC� 2&� T;� I<>?F;PI�

H;L;PH?A;� D?TCE;� �HJL��  B; N$-1 
� �; L>� CH� ))�*;��= B;N�
� T;MHI P;HC� H;� OJIL;<C� P?FCECB�

D?TCEI PHCB� GI> ?FI P
� D?� JIPTLI^CF;� <OLH?� >?<;N?
� EC� MI� M� MN;FCb^;� L;TFC^HCB� PC>CEI P� b?� P?>HI�

I> JLN?�� + ?>PIGH I� H;M� @;M=CHCL;� PJL;b;HD?
� E;EI� F;BEI� L; ^OH;FHCbEC� MCMN?G
� EC� A;� OJL;PFD;DI�

L?F;NCPHI�JL?JLIMN?�G;N?G;NĈH?�?H;̂ <?
�OMNP;LC�iCHN?FCA?HNHI j�P?>?HD?��

3 ?H>; L� J;� NI� JIAF;PD?� H?� <I� JIMEOb;FI� I> AI PILCNC� H;� PJL;b;HD;
� EI N� MI� i�>;� <7� L3� H7>;=7�

<7L;=AH@7�?A67>7�L@3Q;>@A�H767@<7��=;�93�>3:=A�ABD767>;?A�=AF�;@F7>;97@F@A� i 
�i " 3=R@3�<7�D7E@;Q@3�@3D3H3�

Q>AH7R=7� ;@F7>;97@57� i 
� ;FC� i" 3=A�ABD767>;?A�GEFH3D<3>@AEF� j� 1 ;�PJL;b;HD;�MI�H?>PIGH I�T;HCGCP;
�

P?H>; L�<C�CME;HD?�I>AI PILI P�H;HD?�T;BN?P;FI�P?FCEI�<I FD�I<M?dH?�CH�JIAFI <FD?H?�L;TCME;P?��

+ ;G ?MNI�N?A;�<IGI�JIMEOb;FC�JIHO>CNC�JL?AF?>H?�CH�F;CEIG�L;TOGFDCP?�L;TF;A?�N?L�M�N?G�

IG IAI^CNC�L;TOG?P;HD?�G?B;HCTGI P
�EC�MI�P�IT;>DO�>?FI P;HD;�P?FCECB�D?TCEI PHCB�GI> ?FI P��a?F?�

T�P? D̂I�IT;P?b^?HIMNDI�I�H;̂CHO�>?FI P;HD;�N?B�G?B;HCTGI P�D?�GIAI^?�L;TOG?NC�HDCBI P�JIN?H=C;F�

CH�NP?A;HD;�N?L�MJI><OD;NC�HDCBI PI�JL; PCFHI�L; <I 
�TF;MNC�P�CTI<L;d?P;HDO��

- LP;�CH�T?FI�L;TbCLD?H;�H;J; ^H;�JL?>MN;P;
�EC�DI�D?�NL?<;� I PL?^C
�D?
�>;�MI�N;EbHC�MCMN?GC�P�

<CMNPO�P?FCE?�<;T?�JI>;NEI P
�M?MN;PFD?H?�CT�J;LIP�PJL;b;HD�CH�I>AI PILI P��1I�TGI NHI�JL?JLĈ;HD?�

CTB;D;� CT� JL;EM
� EC� MI� M?� P� JL?N?EFCB� F?NCB� OP?FD;PCF?� JLC� AL;>HDC� MCMN?GI P� EF?J?N;FHCB� LI<I NIP�

�P;<CGI� P;M
� >;� JL?<?L?N?� JIAF;PD?� H;� NI� N?GI ��� 3?H>; L� J;� N;EbHI� JL?JLĈ;HD?� H?� OJIbN?P;�

A?H?L;NCPH?A;�TH;̂ ; D;�P?FCECB�D?TCEI PHCB�GI> ?FI P��))*� ��

'?TCEI PHC� GI> ?FC� MI� MN;NCMNC^HC� GI> ?FC
� EC� H;JI P?DI� P?LD?NHIMN� JID;P;� >?F;� <?M?>CF;�

�H;DP? ÊL;N�<?M?>?��EI N�@OHE=CDI�>I FI^?H?A;�EIHN?EMN;
�EC�D?�I<Ĉ; DHI�I JL?>?FD?H�EI N�HCT�<?M?>�

JL?>�H;JI P?>;HI�<?M?>I ��

* I> ?FIG
�TAL;D?HCG�M�MNLIAI�MN;NCMNC^HCG�JLCMNIJIG�� HJL��*; LEI P?�P?LCA?
�CG?HI P;H?�NO>C�

H�AL;GMEC� GI> ?FC�
� MI� M?� M^;MIG;� JLC>LOdCFC� D?TCEI PHC� GI> ?FC
� TAL;D?HC� CT� H?PLIHMECB� GL?d���

- IMN;D;FC�MI�PM?�<IFD�L;TPCNC�P�MGCMFO�MNLOENOL?�CH�P?FCEIMNC�H?PLIHMECB�GL?d��

3 ?FCEC� D?TCEI PHC� GI> ?FC� MI� N;EbHI� CG?� >I <CFC� T;NI
� E?L� N?G?FDCDI� H;� P?FCECB� H?PLIHMECB�

GL?d;B
�EC�M?�O^CDI�H;�IALIGHCB�EI FĈCH;B�JI>;NEI P��
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,H ?�IL�GIL?�CHN?L;=NCP?�?F?G?HNM�B;M�<??H�?R=FO>?>�@LIG�NBCM�P?LMCIH�I@�NB?�N?RN��6IO�=;H�PC?Q�

NB?G�IHFCH?�B?L?��BNNJM�

 JL?MM<II EM�JO<
OG?NH;CHN?FCA?H=;
�J�����I?G <?>���

7; ^?HD;GI�NIL?D�M�NL>CNPCDI
�>;�D?TCEI PHC�GI> ?FC�97@7D;D3<A�<?M?>CF;�CH�JLC�N?G�H?�AL?�F?�T;�JL?JLIMN�

JLCEFC=�<?M?>CF�CT�PH;JL?D�M?MN;PFD?HCB�<;T�TH;HD;��

7; L;>C�A?H?L;NCPH?�CH�CHNOCNCPH?�H;L;P?�D?TCEI PHCB�GI> ?FI P�D?�N?dEI� JL?>PC>?NC
�E;EI�M?�

<I� MCMN?G� P?FCE?A;� D?TCEI PH?A;� GI> ?F;� I>TP;F� H;� OJIL;<HCbE?� PHIM?�� 1;� TH;̂ CFHIMN� I>L;d;�

H?T;OJ;HD?�>I�N;EbHCB�MCMN?GI P�P�TP?TC�T�HDCBI PI�JI N?H=C;FHI�TGIdHIMNDI�OMNP;LD;HD;�H;J; ^H?A;�

;FC�H?NI^H?A;�<?M?>CF;��

1;� TH;̂ CFHIMN� D?� N;EI� P?FCE� N?BHI FIbEC� >IM?d?E� P� MGCMFO� TGIdHIMNC� MNLID;
� >;� L;TOG?� CH�

JLICTP?>?�<?M?>CFI 
�BEL;NC�J;�?H;�AF;PHCB�H?P;LHIMNC�NIPLMNHCB�N?BHI FIACD��

- IAF?DGI�JI> LI<H?D?�N;EbH?�MCMN?G?��

( I N�T�PM;EI�N?BHI FIbEI�L?PI FO=CDI�D?�NO>C�M�N?G�JL?<I D?G�JIP?T;HCB�P?^�>?D;PHCEI P��1OE;D�

IG ?HD;GI�H?E;N?L?
�BEL;NC�J;�<L;F=;�OMG?LD;GI�E�<I FD�JIAFI <FD?H?GO�<L;HDO��

k� 3 ?FCEIMN�GL?d?�3 ?FCEIMN�GL?d?��G?LC�M?�M�bN?PCFIG�O^DCPCB�J;L;G?NLIP�THI NL;D�GL?d?��3?FCEC�D?TCEI PHC�

GI> ?FC�MI�AFI <I E?�H?PLIHME?�GL?d?
�T;�E;N?L?�D?�TH;^CFHI�IMOJFDCPI�bN?PCFI�PITFCb^�CH�

JF;MNC��7;�F;dDI�JL?>MN;PI ��H?E;N?LC�MNLIEI PHD;EC�H;�N?G�JI>LI^DO�D?TCEI PH?�GI> ?F?�

ITH;^CDI�EI N�iP?FCE?j 
�^?�PM?<OD?DI�P?^�EI N����GCFCD;L>�J;L;G?NLIP��* I> ?F�$-1 ��CG;�����

GCFCD;L>�J;L;G?NLIP
�H;DP? D̂;�L;TFC^C=;�))�*;�P ��J;�JLC<FCdHI�� ��GCFCD;L>��

k� � LBCN?ENOL;�GL?d?�� LBCN?ENOL;�GL?d?��OMJ?bHIMNC�H?�T;AI N;PFD;�F?�P?FCEIMN�GL?d?
�;G J;E�NO>C�H;^CH
�E;EI�

MI�PITFCb^;�CH�L;TFC^H?�JF;MNC�H?PLIHME?�GL?d?�G?>M?<I DHI�JI P?T;HC��1O>C�NOE;D�F;BEI�

H;�JL?JLIMN�H;̂CH�IJCb?GI� NL;HM@ILG; NILME?�GL?d?�CH�G?B;HCTG?�JITILHIMNC�EI N�

AF;PH?�;LBCN?ENOLH?�CHI P;=CD?
�EC�JIG;A;DI�L;TOG?NC�CT<I FDb;HI�O^CHEI PCNIMN�N?B�GL?d��

k� ( I FĈCH;�O^HCB�JI>;NEI P�( I FĈCH;�O^HCB�JI>;NEI P��L;TJIFIdFDCPIMN�P?FCE?�EI FĈCH?�JI>; NEI P�D?�H?>PIGH I�

<CMNP?H�?F?G?HN�JLC�O^?HDO�N;EbHCB�GI> ?FI P
�E;L�D?�MC=?L�TH;HI�d?�>I FAI�^;M;��(F DO^HC�

>?D;PHCE�CHI P;=CD?�D?�P�N?BHCE;B�O^?HD;�N?L�P�JLI=?MO�CT<CL?�CH�JLCJL;P?
�EC�PI>C�I>�

JI>; NEI P�>I�O^H?A;�HCT;��M;GIH; >TILIP;HI�O^?HD?���

k� �E NO;FH;�L;^OH;FHCbE;�TGIAFDCPIMN��E NO;FH;�L;^OH;FHCbE;�TGIAFDCPIMN��JI P?^;H;�L;^OH;FHCbE;�TGIAFDCPIMN�D?�M?P?>;�CAL;F;�

I>FI^CFHI�PFIAI�JLC�L;TPI DO�GL?d��"GJCLĈH?�CTEObHD?�E;d?DI
�>;�D?�JL;P�@;ENIL�

JI P?^;HD;�?>?H�<CMNP?HCB�J;L;G?NLIP�T;�JID;P�IG?HD?HCB�N?BHI FIACD��

k� * ?B;HCTGC�T;�OL;PH;P;HD?* ?B;HCTGC�T;�OL;PH;P;HD?�JL?>MN;PFD;DI�T;>HDC�EIL;E�P�JLI=?MO�CTAL;>HD?�N;ECB�

GI> ?FI P��$I PILCGI�JL?>PM?G�I�G?B;HCTGCB�MJI><OD?P;FH?A;�O^?HD;
�EC�PEFDO^OD?DI�

^FI P?bE?�JI PL;NH?�CH@ILG; =CD?�CH�L;TPLb^;HD?��1I�JLCMJ?P;�E�IJL?>?FCNPC�GI> ?F;�CH�

IG IAI^;�A ?H?LCL;HD?�I>AI PILI P
�EC�MI�<IFD�OMEF;D?HC�T�H;G?HIG�OJIL; <HCE;��!LOAC�

JLI=?MC�OL;PH;P;HD;�J;�IG IAI^; DI�MJ?=C;FCT;=CDI�CH�CT<I FDb;HD?�P?>?HD;�H?PLIHMECB�

GL?d�JLC�CTP;D;HDO�MJ?=Cn^HCB�H;FIA��

k� 3 ; LHIMNHC�OEL?JC�3 ; LHIMNHC�OEL?JC��JI F?A�GI> ?F;�AFI <I E?A;�O^?HD;�I<MN;D;DI�;>�BI=�N?BHCE?
�H;G?HD?H?�

O<F;dCNPC�L;HFDCPIMNC�MCMN?G;�JLC�H?P;LHCB�PHIMCB�CH�JL?JL?^?P;HDO�H?d?F?H?A;�P?>?HD;�
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JLC�P;LHCB�CH�H?P;LHCB�PHIMCB��

( I� M?� M?TH;HCGI� T� L;TFĈHCGC� >?D;PHCEC� P?FCECB� D?TCEI PHCB� GI> ?FI P
� H;G� IMN;H?� F?� b?�

L;TCMEI P;HD?� JIN?H=C;F;� N;EbHCB� MCMN?GI P� N;EI 
� >;� DCB� JL?CTEOMCGI� P� MPI D?G� CTI<L;d?P;FH?G�

EIHN?EMNO�� 7;NI� P;M� MJI><OD;GI 
� >;� JL?CTEOMCN?� EF?J?N� M�  B;N$-1� ;FC� �; L>IG�� H; D� P;G�

JIG; A;N;�A?H?LCL;NC�HI P?�H;FIA?�T;�O^?H=?�CH�DCB�JLCF;AI>CNC�MJ?=CnEC�P;b?�O^CFHC=?
�;FC�OMNP;LCNC�

HI P?�H;̂ LN?�O^HCB�OL�CN>��3M?�D?�I>PCMHI�I>�P;b?�OMNP;LD;FHIMNC�CH�I>�N?A;
�E;EI�EIG OHC=CL;N?�M�

N;EbHCGC�MCMN?GC��

,JIG <;�,JIG <;� �P?^�I�I JCM;HCB�>?D;PHCECB�MC�JL?<?LCN?�M�JIGI^ DI�M?TH;G;�PCLIP��

���?H ACI 
�6�
�!O= B;LG?
�/�
���3 CH=?HN
�-�
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3�N?G�JIAF;PDO�AI PILCGI�I�G ?NI>I FIACDC�T;�EL?CL;HD?�O^CHEI PCNCB�CTNI^HC=��PJL;b;HD
�JITCPI P��T;�

MCMN?G?�A?H?L;NCPH?�2&
�JLC�N?G�H;P;D;GI�PLMNI�EIL;E I P
�H;MP?NIP�CH�NLCEI P��0CMN?GC�A?H?L;NCPH?�

2&�MI�MJIMI<HC�JLICTP;D;HD;�bCLIE?A;�MJ?ENL;�L?TOFN;NIP��HJL��MFCE?
�<?M?>CF;
�EI> ?
�MJF?NH;�G?MN;
�

PC>?I JIMH?NEC� CN>���� 3 M;E;� JF;N@ILG;� CG;� MPI D?� JL?>HIMNC� CH� MF;<IMNC� N?L� >?FOD?� H;� JI>F;AC�

MJ?=Cn^H?�FIACE?��+ ; DJL?D�M?�NIL?D�JL?JLĈ; DN?
�>;�OJIL; <FD;N?�JL;PC�GI> ?F�AF?>?�H;�T;MN;PFD?HI�

H;FIAI ��0JI>H D?�MG?LHC=?�MI�T;MHI P;H?�EI N�>I <L?�JL;EM?�CH�MI�JLCG?LH?�T;�P?^CHI�M=?H;LCD?P��

7; ^HCGI�T�I JL?>?FCNPCDI
�E;D�JIG?HC�i>I <L;�CTNI^HC=;j�� >I <LI�PJL;b;HD?�
�>I <?L�JITCP���3�

C>?;FH?G�JLCG?LO�<C�d?F?FC��

k� >;�D?�L?TOFN;N�CTNI^HC=?�I>AI PIL
�EC�OMNL?T;�H;bCG�JINL?<;G�P�MGCMFO�PM?<CH?
�I <FCE?�CH�

H;N;ĤHIMNC��

k� >;�MI�JIML?>I P;H?�CH@ILG; =CD?�NI^H?
�P?FD;PH?�;FC�PM;D�JL?P?LFDCP?��

k� >;�D?�OMNP;LD?HC�L?TOFN;N�GIAI^?�JIH I PCNC��

k� GCHCG;FCMNC^?H�JLCMNIJ�JLC�IJCMIP;HDO�JINL?<HCB�JI>LI<HIMNC�T;�A?H?LCL;HD?�CTNI^HC=?��
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( I N�NI�P?FD;�T;�L;TCMEI P;FHI�> ?FI�PI <^?
�D?�NO>C�NOE;D�JL?>BI>HI�H; ^LNIP;HD?�EFDO^H?A;�JIG ?H;��

- IG ?G<HI�D?
�>;�>I <LI�L;TOG?N?�JLĈ;EI P;H�L?TOFN;N�P;b?�CTNI^HC=?��/ ?TOFN;N�D?�F;BEI�JL?JLIMN;�

CH@ILG; =CD;
�;FC�J;�MC�GIL>;�JLCT;>?P;N?�OMNP;LCNC�>I FI^?HI�PLMNI�PM?<CH?��CHI P;NCPHI�<?M?>CFI 
�

OG?NHCbEC�MFIA�H;�>I FI^?HC�MFCEC
�JL?HIMFDCPI�EI> I�;FC�N;<?FI�M�JI>; NEC��3LMN?�PM?<CH
�EC�DCB�TH;�

A?H?LCL;NC�2&
�MI�L;THI FCE?�CH�P�P?FCEC�G?LC�I>PCMH?�I>�MJ?=Cn^HIMNC�P;b?�T;BN?P?��7; NI�PH;JL?D�

I JL?>?FCN?�MPI D�H;G?H��

k� (; D�D?�H;G?H�CH�=CFD�GI D?A;�CME;HD;��

k� (;E I�<IG�OJIL; <CF�OMNP;LD?HC�I>AI PIL��

k� �FC�I<MN;D;DI�MJ?=Cn^H?�IG ?DCNP?�;FC�T;BN?P?�T;�OMNP;LD?HC�L?TOFN;N��
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1O>C� P� EHDCdHC=C
� H;� JLCG?L
� H?� <C� E;L� H;EFDO^HI� PT?FC� EHDCA� M� JIFC=� P� OJ;HDO
� >;� <IGI� H;bFC�

H;N;ĤH?�CH@ILG; =CD?
�EC�DCB�JINL?<OD?GI ��&TNI^HC=?��PJL;b;HD;
�JITCPC��MI�H?E;D�JI>I <H?A;
�EI N�

>;� MJL;bOD?GI� EHDCdHC^; LD;� JI� �<I FD�� MJ?=Cn^HCB� JI>;NECB�� 1;EI� MNLIDC� EI N� FDO>D?� JINL?<OD?DI�

>I FI^?H?�CH@ILG; =CD?
�JL?>?H�F;BEI�I <>?F;DI�T;BN?P?��

- LCG?L�

 CFD��2JIL;<;�A?H?L;NCPH?�2&�T;�JLI>O=CL;HD?�P;D�T;�O^?H=?��

2JIL; <;��3 ; D?�M?�L;T>?FCDI�O^?H=?G�P�L;TL?>O��

#ILG; N��3; D?�CT�;HAF?b^CH?�T;�O^?H=?����L;TL?>;�H;�N?GI�H?JL;PCFHCB�AF;AI FI P��
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( IHN?EMN�D?�IML?>HDC�?F?G?HN�A?H?L;NCPH?�2&��7;JIGHCN?�MC
�>;�P;b;�CTNI^HC=;��PJL;b;HD?
�JITCP��

MFOdC� EI N� M?G;HNĈHC� IEPCL
� H;� E;N?L?G� 2&� AL;>C� MPI D� I>AI PIL�� 3 M?
� E;L� JI^H?
� N?G?FDC� H;�

EIHMNLOCL;HDO�FIAĈH?A;
�EI B?L?HNH?A;�CH�P?LD?NH?A;�T;JIL?>D;�<?M?>�P�MEF;>O�T�CTNI^HC=I ��3�

N?G� MGCMFO� F;BEI� OMG?LD;N?� 2&� M� MPI DI� CT<CLI� <?M?>
� L?@?L?H=� ;FC� H;GCAI P�� * I^H?DbC� EI N� D?�

EIHN?EMN
� P? D̂;� D?� P?LD?NHIMN
� >;� <IMN?� JL?D?FC� I>AI PIL
� EC� <I� OMNL?T;F� P;bCG� JLC^;EI P;HD?G��

N;EI� EI N� JIMN;H?� >?FI� EHDCdHC^; LD;� P?FCEI� ?HIMN;PH?Db?
� ^?� P?
� ;FC� MN?� ML?>HD?bIFMEC� O^CN?FD� ;FC�

ML?>HD?bIF?=
� ;FC� d?� CG;N?� H?E;D� TH;HD;� I� N?GC
� T;� E;D� <IMN?� OJIL;<FD;FC� PM?<CHI� CH� ;FC� CG;N?�

MJ?=Cn^H?�T;BN?P?�AF?>?�@ILG; N;��3T?GCN?�MC�^;M�CH�H;N;ĤHI�CH�N?G?FDCNI�CTL;TCN?�MPI DI�T;BN?PI ��

H;G?H
�O^HC�=CFDC
�=CFDHI� I <^CHMNPI 
L; P?H
�d?F?HC�OEL?JC
�@ILG; N� �ILCM
�M?TH;G
�GCM?FHC�PTIL?=
�

MCHN;EM;
�D?TCEI PH;�L;P?H�l ���

- LCG?L�

i0?G�O^CN?FDC=;�P�IMHI PHC�bIFC��c?FCG�OMNP;LCNC�P;DI�T;�MPI D?�O^?H=?����L;TL?>;��MN;LIMN�I>���>I���F?N�
�EC�<C�DI�CTP;D;FC�

P�L;TL?>O��3; D;�H;D�T;D?G;�H?JL;PCFH?�AF;AI F?�P�JL?N?EFCEO�P�;HAF?b^CHC��2MNP;LC�P;DI
�ED?L�D?�JINL?<HI�T; JI FHCNC����

JL;THCB�G?MN�P�<?M?>CFO�H;�NI�N?GI 
�MEOJ;D�M�JL;PCFHCGC�L?bCNP;GC�j�
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( I�2&�JIML?>OD?�MPI D�T;̂?NHC�I>AI PIL
�MN;�GIdH;�>P;�M=?H;LCD;��

k� ,> AI PIL�M?�H?�OD?G;�T�P;bCGC�JLC^;EI P;HDC�AF?>?�E;EI PIMNC
�I<FCE?�;FC�PM?<CH?�;FC�J;�2&�

MJILI^C
�>;�H?�GIL?�CTJIFHCNC�P;b?�T;BN?P?��3�N;EbHCB�JLCG?LCB�L;TGCMFCN?�I�

JL?I<FCEI P;HDO�CTNI^HC=?
�JIML?>I P;HDO�P?^�JI>; NEI P�I�EIHN?EMNO�;FC�JI>LI<H?DbC�

I JL?>?FCNPC�MPI DCB�JINL?<��!I <LI�D?�NO>C
�>;�JITH;N?�TGIdHIMNC�CH�IG?DCNP?�EIHEL?NH?�

JF;N@ILG?��H;�JLCG?L
�>I FI^?H?�JF;N@ILG?�H?�<I>I�JIML?>I P;F?�TOH;HDCB�JIP?T;P�;FC�
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JI> JCL;F?�PM?B�@ILG; NIP���

k� ,> AI PIL�M?�P�MJFIbH?G�OD?G;�T�P;bCGC�JLC^;EI P;HDC��-L?P?LCN?�JIML?>I P;H?�

CH@ILG; =CD?�AF?>?�H;�P;b?�TH;HD?�;FC�DCB�JLCG?LD;DN?�T�TOH;HDCGC�PCLC��-I�JI NL?<C�M?�M�

JIG I^ DI�2&�JIAFI <CN?�P�>I>; NH?�JI> LI<HIMNC�;FC�PCL?��
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1;� EIL;E� D?� P� AF;PH?G� H;� PI FDI� P� JIAI PILHCB� A?H?L;NCPHCB� 2&�� ]?� MN?� M� JLPCG� JIHOD?HCG�

I> AI PILIG� 2&� T; >I PI FDHC
� A;� F;BEI� P� H;MF?>HD?G� EIL;EO� b?� CTJCFCN?� N;EI 
� >;� MCMN?GO� >;N?�

>I>; NH?�CTNI^HC=?
�HJL��T;� JLCF;AI>CN?P� I<FCE?�CH�EIG JF?EMHIMNC� I>AI PIL;
� T;�A?H?LCL;HD?�P?^�

L;TFĈC=� CMN?A;� I>AI PIL;
� ;FC� T;� H;P?><I� > I>; NHCB� JID;MHCF� CH
;FC� PCLIP�� - I> I <HI� EI N� JLC�

OL?D?P;FHCECB�>I EOG?HNIP�F;BEI�NO>C�2&�T�H;PI>CFC�OMG?LD;N?�EI N�gJ;G?NH?A;�JIG I^HCE;h��
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k� - L?>MN;PC� >P;� AF;AI F;� M� EIG JF?EMH?DbI� I<FCEI� JL?N?EFCE;� �H;� JLCG?L� iAI j 
� EC� P� JL?N?EFCEO� JIMN;H?�

iQ ?HNj���

k� !I>; D� PJL;b;HD?� I� AF;AI FO� T� H?JLĈ;EI P;HI� H?JL;PCFHI� I <FCEI� � HJL�� iMQCGj� JIMN;H?� iMQ;Gj� CH� H?�

i�MQCGG?>j� ��

k� 2JIL; <C�>;FDb?�MN;PE?��

k� 3 EFDO^C�PM?�N?�AF;AI F?�P�EL;NEI�TAI> <I ��

k� 7; JCbC�JL;PCFI�T;�OJIL; <I�H?JL;PCFHCB�AF;AI FI P�P�JL?N?EFCEO�N;EI 
�>;�A;�<I�L;TOG?F���F?NHC�INLIE��

k� &TGCMFC�MC�GH?GIHĈ HI�LCGI�T;�F;dD?�JIGHD?HD?�T;BN?PH?DbCB�AF;AI FI P��

k� 2MNP;LC�P?^�L;TFC^C=�N?�P;D?��
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!I� N?� NI^E?� H;D� <C� d?� CG?FC� >I FI^?HI� T; >I PI FDCPI� PM?<CHI �� 1I>;� JLI=?M� M?� M� N?G� H?� EIH^;��

2MNP;LD?H;� PM?<CH;
� J;� H;D� <I� NI� <?M?>CFI 
� MFCE;
� PC>?I JIMH?N?E
� MJF?NHI� G ?MNI� ;FC� EI>;
� D?�

TAI FD�G?>CD
�EC�A;�<IMN?�P�JL;EMC�OJIL;<CFC�P�O^H?G�JLI=?MO��/?>EI�M?�TAI>C
�>;�D?�A?H?LCL;H;�

PM?<CH;� OJIL;<H;� d?� P� I<FCEC
� EI N� D?� H;MN;F;
� T;NI� DI� <IMN?� GIL>;� G IL;FC� MJL?G?HCNC� M;GC
� DI�

CT<I FDb;NC�CH�JLCF;AI>CNC�MJ?=Cn^H?GO�EIHN?EMNO��1I�D?�H?JIML?>HI�JI P?T;HI�M�=CFDC
� IJCM;HCGC�

P� ���EIL;EO��T;E;D� �H;G?H��CH�E;EI� � H;^CH���+ ;�N?D�NIÊC�F;BEI�EI N�J?>;AIAC�OMNP;LCN?�>I>;H I�

PL?>HIMN� CH� T;AI NIPCN?
� >;� <I> I� PM?<CH?� H;P>CBODI^?
� OMNP;LD;FH?� CH� CHI P;NCPH?�� + ; NI� F;BEI�

OMNL?THI�L;TCb^?N?�CH�MNLOENOLCL;N?�MPI D?�PM?<CH?��
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$?H?L;NCPH;� 2&� D?� JI>?>I P;F;� PM?� ?NĈH?� CH� >LOd<?H?� JIG;H DEFDCPIMNC� GI> ?FI P� MNLIDH?A;�

O^?HD;��

$LIdHD?� T;M?<HIMNC�$LIdHD?� T;M?<HIMNC�� JIH O>HCEC� A?H?L;NCPH?� 2&
� N;EI� EI N� GHIAC� JIHO>HCEC� >LOACB� PLMN�

N?BHI FIACD� 2&
� T<CL;DI� H;DL;TFC^H?Db?� JI>;NE?
� EC� DCB� H;NI� >?FCDI� M� NL?NDCGC� IM?<;GC�� -I FCNCE;�

T;M?<HIMNC� ,J?H�&� H;F;A;
� >;� H;� T;BN?PI� CT<LCb?� OJIL;<HCbE?� JI>; NE?
� H?� J;� NO>C� CTNI^HC=�

�JITCPI P
�PJL;b;HD��OJIL; <HCEI P
�EC�F;BEI�d?�M;G?�JI�M?<C�PM?<OD?DI� I<^ONFDCP?�CH@ILG; =CD?
�M�

JIG I^ DI�E;N?LCB�D?�GIAI^?�CTMF?>CNC�JIN�H;T;D�>I�OJIL; <HCE;���

,<MN;D;� NO>C� NP?A;HD?
� >;� FDO>D?� G?>� H;PC>?THI� ^ FI P?bECG� JIAI PILIG� L;TELCD?DI� P?^�

I <^ONFDCPCB�CH@ILG; =CD
�EI N�<C�DCB�MC=?L� ��1I�D?�b?�JIM?<?D�JIG?G<HI�P�JLCG?LCB
�EI�O^?H=C�M;GC�

H?JIML?>HI�OJIL; <FD;DI�MCMN?G?�A?H?L;NCPH?�2&��(?L�D?�N;EI�OMJ?bH;�JLC�JIMH?G;HDO�F̂I P?bE?A;�

D?TCE;
� TF;MNC� H;� HCPI DO� INLIEI P?A;� L;TOG?P;HD;
� <C� F;BEI� CG?F;� CG;� N;� N?BHI FIACD;� iH?TH;H?�

JMCBI FIbE?�O^CHE?�H;�O^?H=?
�E;L�PT<OD;�T;MEL<FD?HIMN�AF?>?�HDCBI P?A;�EIAHCNCPH?A;�L;TPI D;�CH�

^OMNP?H?A;�JI^OND;�N?L�AF?>?�GIdHIMNC�G;HCJOF;=CD?� i ��

- L?AF?>HIMN� CH� L;TFIdFDCPIMN�- L?AF?>HIMN� CH� L;TFIdFDCPIMN�� JIH O>HCEC� >IGH ?PHI� I> JLNCB� GI> ?FI P� A?H?L;NCPH?� 2&� H?�

L;TELCP;DI� PM?B� JI> LI<HIMNC� AF?>?� AL;>CP� CH� G?NI>
� EC� MI� <CF?� OJIL;<FD?H?� JLC� O^?HDO� CH�

OL;PH;P;HDO�HDCBI PCB�GI> ?FI P��!? FI P;HD;�T?FI�AFI <I ECB�GI> ?FI P�T�GCFCDIHC�J;L;G?NLIP
�ON?dC
�

>I> ?FD?HCB� N?G� J;L;G?NLIG
� CH� H;^CH;� HDCBI P?A;� T>LOd?P;HD;� T;� >IM?A;HD?� L?TOFN;NIP� e� HC�

GIAI^?�� JL?JLIMNI��L;TFIdCNC� ��

1;EI�I <FCE;�EI N�PM?<CH;�L?TOFN;NIP�M?�F;BEI�T?FI�L;TFCEOD?N;
�NO>C�^?�<C�<CF?�F?�G;DBH?�L;TFCE?�

P�CTNI^HC=C�CH�OJIL;<HCbEC�TAI> I PCHC� ��- I> I <HI 
�^?�<C�>P;�O^?H=;�>I <CF;�CMNI�H;FIAI 
�H?�M;GI 
�

>;�<C�F;BEI�JLCbF;�>I�T?FI�L;TFĈHCB�I>AI PILI P
�;G J;E�N?B�L;TFCE�H?�<C�<CFI�G IAI^?�L;TFIdCNC��+;�

L?TOFN;N?�PJFCP;�NO>C�PLMN;�OJIL;<FD?H?A;�GI> ?F;�A?H?L;NCPH?�2&�CH�>?DMNPI 
�;FC�AL?�T;�JF;̂ FDCPI�

L;TFĈC=I� ;FC�H?��3 M?�IG?HD?HI�PJFCP;�N;EI�H;�NI 
�E;D�M?�O^?H=C�H;O^CDI
�EI N�NO>C�H;�JIbN?HIMN�

JLI=?M;�I=?HD?P;HD;�HDCBI PCB�L?TOFN;NIP��- L?JI P?>�OJIL;<?�A?H?L;NCPHCB�2&�D?�JLI<F?G;NĈH;
�

M;D�M?�M�N?G�JIP?^;�PLT?F�G?>�O^?H=C
�EC�<I>I�> I�HDCB�>IG;�PM??HI�F;BEI�> IMNIJ;FC
�CH�NCMNCGC
�EC�

N?A;�H?�<I>I�G IAFC���

%IG IA?HIMN%IG IA?HIMN���JI F?A�MJL?G?HFDCPCB�L?TOFN;NIP�CH�JIG;HDE;HD;�L;TFIdFDCPIMNC�D?�T;MEL<FDODI^�NO>C�
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JLI<F?G�MN;H>; L>CT;=CD?�CH�BIG IA?HCT;=CD?�� ( ?L�MI�MCMN?GC�A?H?L;NCPH?�2&�GI> ?FC
�EC�M?�O^CDI�

H;�JI>F; AC�JI>;NEI P�CT�CHN?LH?N;
�JLIGI PCL;DI�>I FI^?H?�JIAF?>?�CH�EOFNOLH?�PL?>HI N?�<IFD�EI N�

>LOA?
�M�^CG?L�IG?DOD?DI�O^?Ĥ?PI�CTJIMN;PFD?HIMN�L;TFC^HCG�J?LMJ?ENCP;G�CH�M�N?G�MJIMI<HIMN�

ELCNĈH?A;� L;TGCbFD;HD;� �� i3 MC� MEFI JC� JI>;NEI P� e� NO>C� NCMNC
� EC� PM?<OD?DI� H;� GCFCD;L>?� MFCE
�

JI <L;HCB� CT� CHN?LH?N;� e� PM?<OD?DI� NO>C� >I FI^?H?� JIAF?>?� H;� MP?N� �MN;FCb^;�� CH� BEL;NC� MP?N�
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JI>; NEI P
�L;̂ OH;FHCbE?�TGIAFDCPIMNC�CH�H;JL?>HCB�L;^OHMECB�G?NI>��)?�J?b^C=;�JI> D?NCD
�>Ld;P�

� � ! 
 � I � � 
 � � 


?	�



CH� D?TCEI P� CG;� >IMNIJ� >I� PM?A;� N?A;�� 3?H>; L� M?� D?� T� PM?� P? D̂CG� MJL?D?G;HD?G� N?B� N?BHI FIACD�

P?^CH;�F̂I P?bNP;�JLCMCFD?H;�JLCF;AI>CNC�N?D�J?b^C=C�CH�D?
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� I> AI PILHIMN� I>>; DI� TOH;HDCG� CTP;D;F=?G�� �L?G?�

M;HCL;HD;�L?TOFN;NIP�MCMN?G;�  B;N$-1�D?�<CFI�H;�JLCG?L�H;FId?HI�E?HCDMECG�>?F;P=?G
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,J NĈHI�JL?JITH;P;HD?�TH;EI P�,J NĈHI�JL?JITH;P;HD?�TH;EI P��;HAF?bEI ��,J NC=;F� B; L;=N?L�/?=IAHCNCIH�e�, / �,J NC=;F� B; L;=N?L�/?=IAHCNCIH�e�, / � M?�H;H;b;�H;�

N?BHI FIACDI�CH�JIMNIJ?E�<L;HD;�CH�JL?NPIL<?�PNCJE;HCB
�NCME;HCB�;FC�LI^HI�H; JCM;HCB�TH;EI P�P�

MNLIDHI�EI>CL;HI�<?M?>CFI ��1;�N?BHI FIACD;�IGIAI^;�NO>C
�>;�<L;FHCEC�J>@�>I EOG?HNIP�JL?NPILCDI�

ME?HCL;HI�AL;>CPI�P�<?M?>CFHI�>; NIN?EI ��CH�D?�b?�P?>HI�IMHI PH;�N?BHI FIACD;�T;�L;TPLMNCN?P�JIbN?�

T;�JIbNH?�MNILCNP?�JI�PM?G�MP?NO��

0I> I <HC�MCMN?GC�, /�MI�MJIMI<HC�JL?JITH;NC�NO>C�N;EbH?�MF;<I�^CNFDCP?�JCM;P?
�EC�DCB�=?FI�

FDO>D?�N?dEI�> ?EI>CL;DI��- IGCMFCN?�M;GI�H;�T>L;PHCbE?�L?=?JN?�e�2&�D?�F;BEI�JLC�CME;HDO�JL;P?A;�

T>L;PCF;�T;�P;M�OMJ?bH?Db;�I>�F?E;LHCbE?A;�@;LG;=?PN;��

� � ! 
 � I � � 
 � � 


�? �



���

���D?�T?FI�JIM?<HI�bN?PCFI ��- L?>MN;PFD;�I>AI PIL�H;�OFNCG;NCPHI�3 JL;b;HD?�I�dCPFD?HDO
�P?MIFDO�CH�

MJFI B�PM?G
�EC�A;�D?�CTL;^OH;F�P?FCE;HMEC�MOJ?LL;^OH;FHCE�T�CG?HIG�$F I <I E;�*CM?F
�EC�D?�T;�NI�

JI NL?<I P;F�M?>?G�CH�JIF�GCFCDIH;�F?N��

+ ;�d;FIMN�J;�HCB^?�H?�P?
�E;EbHI�D?�<CFI�NI�3 JL;b;HD?��7;NI�D?�<CF�P�aNIJ; LME?G�PI>HCEO�

JI�A;F;EMCDC
�ED?L�MJFI B�CTP?GI�I�PM?G�N?G
�CT�ILA;HMECB�M?MN;PCH�TAL;D?H�b?�>LOA
�T;L?M�H;DP? D̂C�

L;^OH;FHCE
�P�P?FCEIMNC�G;DBH?A;�JF;H?N;
�EC�M?�CG?HOD?�i7?GFD;j�e�>;�<C�JIP?>;F
�E;N?LI�D?�NCMNI�

JL;PI�3 JL;b;HD?�I�dCPFD?HDO
�P?MIFDO�CH�MJFI B�PM?G��

,AF?DN?�MC�0NL;H����H;�4CECJ?>CDC
�;FC�b?�<IFD?�e�JL?<?LCN?�EHDCAI�!IOAF;M;�� >;GM;��

� � � � � � 
 � 
 � � � � 
 � 
 
 � � � � � � � 
 �  
 �

�?�



�1*3�/&,"4&2*)�12*-+5#-+&/*)�
*3,"-/*,06�

�CHA�

3 CLC��3 CLC��F;MNHC�PCLC�

- I FCNCEI�JI>; NEI P��- I FCNCEI�JI>; NEI P��1PI D?�JI>;NE?�T<CL;�I>��CHA;�CH�DCB�EOJOD?�I>�NL?NDCB�IM?<��- I FCNCE;�T;M?<HIMNC�D?�I>PCMH;�I>�

PLMN?�L;^OH;
�EC�A;�OJIL;<FD;N?��1C�JI>;NEC�M?�OJIL;<FD;DI�T;�JLCF;A;D;HD?�CH�=CFDHI�OMG?LD;HD?�IAF;MIP��- I>; NE?�

>?FC�M�JI>LOdHC=;GC�CH�B^?LCHMECGC�>LOd<;GC
�EC�DCB�H;>TILOD?�*C=LIMI@N��M�JLI>;D;F=C
�EC�>?F;DI�P�H;b?G�CG?HO�

CN>����

- L;PCFHCE�I�JCbEI NECB��- L;PCFHCE�I�JCbEI NECB��7<CL;�JCbEI NE?�T;�P?^�H;G?HI P��

+ ;MN;PCNP?�T;M?<HIMNC��+ ;MN;PCNP?�T;M?<HIMNC��* ?HO���7;M?<HIMN�

�L; P?�

3 CLC3 CLC��F;MNHC�PCLC��$IIAF ?�>I�F?N;��� ��
�b?�P?>HI�M?�JLCG?LD;�T�>LOACGC�PCLC
�^?�HC�<CFI�H; D>?HCB�>I PI FD�L?TOFN;NIP�
�

�CHA�T;�MFCEI PH?�CH�PC>?I�L?TOFN;N?�

- I FCNCE;�I�JI>;NECB�- I FCNCE;�I�JI>;NECB�+ ?�T<CL;�IM?<HCB�JI>;NEI P
�CME;FHCB�JICTP?><�;FC�EFCEI P�T�GCbEI�

- I FCNCE;�JCbEI NEI P�- I FCNCE;�JCbEI NEI P��7;�T;JIGHCN?P�H;MN;PCN?P�e�NO>C�N;�D?�;HIHCGH;�CH�DI�F;BEI�OJIL; <HCE�CTEFI JC�

+ ;MN;PCNP?�+ ;MN;PCNP?��* ?HC���-LCE;dC�P?^�

!O= E!O=E$I�

3 CLC�3 CLC��P?^�EI N�����PCLIP�e�PEFDO^HI�T�>LOACGC�CME;FHCEC
�EI N�MI�6;BII 
��CHA�CH�$IIAF?��

- I FCNCE;� JI>;NEI P�- I FCNCE;� JI>;NEI P�� + ?� T<CL;� IM?<HCB� JI>;NEI P
� CME;FH?� JICTP?><?� M?� <?F?dCDI� EI N� ;AL?A;N
� <L?T�

JIM;G?THCEI PCBhIM?<HCB�JI>;NEI P�

- I FCNCE;�JCbEI NEI P�- I FCNCE;�JCbEI NEI P��+ ?�OJIL;<FD;�JCbEI NEI P�T;�MF?>?HD?�;FC�C>?HNCnE;=CDI�

+ ;MN;PCNP?�T;M?<HIMNC�+ ;MN;PCNP?�T;M?<HIMNC��* ?HC���3M?�H;MN;PCNP?���7;M?<HIMN�

"=IMC;�

3 CLC�3 CLC���CHA�

- I FCNCE;�I�JI>;NECB�- I FCNCE;�I�JI>;NECB��+ ?�JLI>; D;�IM?<HCB�JI>;NEI P�;FC�JI>;NEI P�I�CME;HDO
;HIHCGCTCL;�JI>; NE?�P���>H?B�
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- I FCNCE;�JCbEI NEI P�- I FCNCE;�JCbEI NEI P���L?T�MF?>?HD;�NL?NDCB�IM?<
�GCHCG;FHI�MF?>?HD?
�EC�A;�D?�GIAI^?�CTEFI JCNC�

+ ;MN;PCNP?�T;M?<HIMNC�+ ;MN;PCNP?�T;M?<HIMNC��* ?HC���3M?�H;MN;PCNP?�

$IIAF ?�

3 CLC�3 CLC��F;MNHC�PCLC�

- I FCNCE;� JI>;NEI P�- I FCNCE;� JI>;NEI P��7<CL;� IM?<H?� JI>; NE?
� CME;FH?� CTL;T?
� CHN?L;E=CD?
� >?D;PHIMNC� CH� JL?@?L?H=?� P� $IIAFI PCB�

; JFCE;=CD;B�� >?D;PHIMNC� H;� MJF?NHCB� G?MNCB� CH� ;JFCE;=CD;B� NL?NDCB� IM?<
� EC� OJIL;<FD;DI� $IIAFI P?� MNILCNP?� 1C�

JI>; NEC� M?� OJIL;<FD;DI� T;� JLCF;A;D;HD?
� OMG?LD;HD?� IAF;MIP� CH� CT<I FDb;HD?� $IIAFI PCB� MNILCN?P�� $IIAF ?� T<CL;�

JI>; NE?�I�P;M�NO>C�CT�D;PHI�> IMNIJHCB�PCLIP
�T;OJ;HD;�PL?>HCB�PCLIP�CH�IAF;b?P;FMECB�J;LNH?LD?P��

- I FCNCE;�JCbEI NEI P��- I FCNCE;�JCbEI NEI P��7<CL;�JCbEI NE?�T;�P?^�H;G?HI P��

+ ;MN;PCNP?�T;M?<HIMNC�+ ;MN;PCNP?�T;M?<HIMNC��+ ;MN;PCNP?���+ ;MN;PCNP?�CME;HD;�T;�P;LHI�CME;HD?���+;MN;PCNP?���3 ;bC�JI>;NEC�P�CME;FHCEO�

;FC�+;MN;PCNP?�T;M?<HIMNC�P�$IIAF?�L;̂ OHO
�EI�MN?�JLCD;PFD?HC��

* ?N;$?L�

3 CLC�3 CLC��6;BII 
��CHA
�0=IJC;
�&H@I NCA?L
�,H ?+ ?QMJ;A?
�( ?FEII 
�

- I FCNCE;�AF?>?�JI>; NEI P�- I FCNCE;�AF?>?�JI>; NEI P��H?�MF?>C�CH�H?�MBL;HDOD?�IM?<HCB�JI>;NEI P
�CME;HC�JI>;NEC�M?�CT<LCb?DI�P����OL;B�

- I FCNCE;� JCbEI NEI P�- I FCNCE;� JCbEI NEI P�� OJIL;<FD;� JCbEI NE?
� EC� H?� IG IAI^; DI� IM?<H?� C>?HNCnE;=CD?
� T;� MBL;HD?P;HD?� H;MN;PCN?P�

CME;HD;�

+ ;MN;PCNP?�T;M?<HIMNC�+ ;MN;PCNP?�T;M?<HIMNC��* ?HC���H;MN;PCNP?�T;�P;L?H�nFN?L�CH�^LH?�M?TH;G?�

,H ?0?;L=B�

3 CLC�3 CLC���CHA�

- I FCNCE;�JI>;NEI P�- I FCNCE;�JI>;NEI P��+ ?�MBL;HDOD?�TAI> I PCH?�CME;HD;
�&-�H;MFI P�M?�MBL;HC�T;���>HC��

- I FCNCE;�JCbEI NEI P�- I FCNCE;�JCbEI NEI P��+ ?�OJIL;<FD;�JCbEI NEI P��

+ ;MN;PCNP?�T;M?<HIMNC�+ ;MN;PCNP?�T;M?<HIMNC��- L?EFI JCN?�MNCE;FI�I <�CME;FH?G�JI FDO�T;�H;JL?>HI�T;M?<HIMN��

.Q;H N�

3 CLC�3 CLC��F;MNHC�PCLC
��CHA�

- I FCNCE;�I�JI>;NECB�- I FCNCE;�I�JI>;NECB��+ ?�MBL;HDOD?�IM?<HCB�JI>;NEI P�;FC�CME;HD
�;HIHCGCTCL;H�&-�M?�MBL;HC�T;���>HC�

- I FCNCE;�JCbEI NEI P�- I FCNCE;�JCbEI NEI P��+ ?�OJIL;<FD;�JCbEI NEI P�T;�MF?>?HD?�

+ ;MN;PCNP?�T;M?<HIMNC�+ ;MN;PCNP?�T;M?<HIMNC��* ?HC���H;MN;PCNP?�T;�P;L?H�nFN?L�
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7; ^?NH;�MNL;H�

3 CLC�3 CLC��$IIAF ?�

- I FCNCE;� I�JI>;NECB�- I FCNCE;� I�JI>;NECB��+ ?�T<CL;� IM?<HCB�JI>;NEI P�CH�H?�<?F?dC�CME;FHCB�JICTP?><
� ;HIHCGCTCL;�JI>; NE?
�D;MHI�

ITH;^OD?�MJIHTILCL;H?�PM?<CH?�

- I FCNCE;�JCbEI NEI P�- I FCNCE;�JCbEI NEI P��+ ?�OJIL;<FD;�JCbEI NEI P�T;�MF?>?HD?�;FC�C>?HNCnE;=CDI�

+ ;MN;PCNP?� T;M?<HIMNC�+ ;MN;PCNP?� T;M?<HIMNC�� !I� H DCB� F;BEI� > IMNIJ; N?� JL?E� G?HCD;� �� + ;MN;PCNP?� �� - IG;EHCN?� M?� H;PT>I F� >I�

g7;M?<HIMN�CH�P;LHIMNh�

0QCMM=IQM�

3 CLC��i0FCE;����3 CLC��i0FCE;����F;MNHC�PCLC T;�H?Gb^CHI 
��CHA�T;�>LOA?�D?TCE?�

- I FCNCE;�I�JI>;NECB��- I FCNCE;�I�JI>;NECB��+ ?�MBL;HDOD?�HI <?HCB�JI>;NEI P�CH�N;EI�H?�>IMN;PFD;�HI <?HCB�IAF;MIP�H;�JI>F;AC�T<L;HCB�

JI>; NEI P
JI���>H ?B�;HIHCGCTCL;�CME;FH?�JICTP?><?�

- I FCNCE;�JCbEI NEI P��- I FCNCE;�JCbEI NEI P��+ ?�OJIL;<FD;�JCbEI NEI P�

+ ;MN;PCNP?�T;M?<HIMNC��+ ;MN;PCNP?�T;M?<HIMNC��+ ?�JI NL?<OD?b��

6;BII��

3 CLC�3 CLC���CHA��

- I FCNCE;� JI>;NEI P�- I FCNCE;� JI>;NEI P��7<CL;� IM?<H?� JI>; NE?
� CME;FH?� CTL;T?
� CHN?L;E=CD?
� >?D;PHIMNC� CH� JL?@?L?H=?� P� ;JFCE;=CD;B�

6;BII���> ?D;PHIMNC�H;�MJF?NHCB�G?MNCB�CH�P�;JFCE;=CD;B�NL?NDCB�IM?<
�EC�OJIL;<FD;DI�MNILCNP?�6;BII��1 C�JI>;NEC�M?�

OJIL;<FD;DI�T;�JLCF;A;D;HD?
�OMG?LD;HD?�IAF;MIP�CH�CT<I FDb;HD?�MNILCN?P��!LOd<;�6 ;BII��T <CL;�JI>; NE?�I�P;M�NO>C�

CT�D;PHI�> IMNIJHCB�PCLIP
�T;OJ;HD;�PL?>HCB�PCLIP�CH�IAF;b?P;FMECB�J;LNH?LD?P��

- I FCNCE;�JCbEI NEI P�- I FCNCE;�JCbEI NEI P��- CbEI NE?�T<CL;�T;�P?^�H;G?HI P��

+ ;MN;PCNP?�T;M?<HIMNC�+ ;MN;PCNP?�T;M?<HIMNC��* ?HC���+;MN;PCNP?���+ ;MN;PCNP?�
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1+A�BA9>3H<7�<7�4;>A�BD7H767@A�L�ADA6<;�L3�E3? A67<@A�BD7H3<3@<72�

1I�D?�EFDO^�E�P;DC�,J NCGCT;=CD;�CME;HD;�P�CME;FHCECB
����>?F��

&ME;FHCEC�H?H?BHI�MJL?GCHD;DI�MPI D?�;FAILCNG?���F AILCNGC�T;�CME;HD?�CH�L;TPLb^;HD?�M?�JL;P�

N;EI� MJL?GCHD;DI� I>� ?H?A;� >I� > LOA?A;� CME;FHCE;�� (;L� >I <LI� >?FOD?� P� ?H?G
� GIL>;� MJFI B� H?�

>?FOD?� P� >LOA?G�� (FDO<� N?GO� I<MN;D;DI� H?E;N?L;� MEOJH;� JL;PCF;
� EC� F;BEI� P� P?^CHC� JLCG?LIP�

JIG; A;DI�JLC�IJNCGCT;=CDC�CME;HD;��

��� �I FD?�M?�D?�CTIAC<;NC�CME;HDO�T�?HI�<?M?>I ��!I <LI�JL;PCFI�D?
�>;�PEFDO^CN?�EIHN?EMN�e�E;D�

d?FCN?�T�CME;HD?G�>IM?^C��3?H>; L�M?�F;BEI�TAI>C
�>;�T;L;>C�JL?P?FCE?A;�bN?PCF;�<?M?>�H?�

<I�L?TOFN;NIP�;FC�J;�<I>I�L?TOFN;NC�H?OMNL?THC��-IMEOMCN?�IJCM;NC
�E;D�d?FCN?
�T�H?E;D�

EFDO^HCGC�M;GIMN;FHCEC��!I<LI�D?�CTJOMNCNC�<?M?>?
�EC�MI�JL?P?^�MJFIbH?��

&ME;HD?�D?�JIH;PFD;DI^�M?�JIMNIJ?E��3JL;b;HD?�<IMN?�GIL;FC�JL?I<FCEI P;NC�AF?>?�H;�NI
�

E;D�M?�P;G�D?�I<H?MFI ��

1OE;D�D?�JLCG?L�CT��LCNCMB�'IOLH;F�I@�">O=;NCIH;F�1?=BHI FIAS
�P�E;N?L?G�O^?H?=�

CN?L;NCPHI�OJIL; <FD;�CME;HD?��

i+ IG OMCHI�<I FDb?�JITH;P;HD?�;E;>?GME?A;�>CMEOLT;�H;�=CFDH?G�JI> LI^DO�DC�D?�

IG IAI^CFI 
�>;�D?�I<FCEI P;F;�H;MF?>HD?�T;JIL?>D?�JICTP?><��

e��H;�M?TH;GO�L?TOFN;NIP�H?�PC>C�HĈ�T;HCGCP?A;��

e�NL;DHIMNHI�JL?dCP?ND?��JL?O^C�>P;�L?TOFN;N;�CME;HD;��

e�AL;><?HC�G;N?LC;FC�T;�NL;DHIMNHI�JL?dCP?ND?��H;D>?�=CFDHC�PCL��

2JIL; <;�NIPLMNH?A;�T;JIL?>D;�D?�I<Ĉ; DH;�MNL;N?ACD;�CTEOb?HCB�MJF?NHCB�CME;F=?P
�EC�M?�

I <Ĉ; DHI�T;H;b; DI�H;�JIH; PFD;DI^?�M?�JICTP?><?�T�G;HDbCGC�MJL?G?G<;GC�P�

JICTP?>I P;FHCB�CTL;TCB��j�

7;�L;TOG?P;HD?
�E;EI�M?�OG?NH;�CHN?FCA?H=;�OJIL;<FD;�P�CME;FHCECB
�D?�NL?<;�>?F;NC�

OG?NH;�CHN?FCA?H=;�P�CME;FHCECB
�OG?NH;�CHN?FCA?H=;
�EC�M?�OJIL;<FD;�P�CME;FHCECB�CN>��

��� 2PITHC=?�JLCMCFCDI�CME;FHCE
�>;�Cb^?�H;N;ĤH;�OD?G;HD;�T;�CTL;T?
�EC�MI�P�HDCB��/?TOFN;NC�

L?=?JNIP�T;�J?^?H�MCL�<I>I�G IL>;�PEFDO^?P;FC�L?=?JN?�T;�=B??M?=;E?
�G?>N?G�EI�M?�

<I> I�L?=?JNC�T;�iJ?^?H�MCLj�CTIAHCFC�N?D�TG?>C��i3TBI>HIH?GbE?j�TAI> <?�<I>I�

JLCE;T;FC�L?TOFN;N?�T�PTBI>HCGC�CH�H?GbECGC�<?M?>;GC
�E;L�<C�GIL;FI�<CNC�L;TPC>HI�CT�

JLCG?LD;P?�H;�JI>F;AC�bN?PCF;�MNL;HC�L?TOFN;NIP�CME;HD;�T;�iPTBI>HIH?GbE?j�TAI> <?�CH�

PTBI>HIH?GbE?�TAI> <?��

��� &ME;FHCEC�H?�OJIbN?P;DI�FI^CF
�L;T?H�j�CH�j��EI N�D?�I<L;PH;P;HI�TAIL; D�CH�T;�JLCE;T�
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F;MNHCbNP;���

��� H?;LH?;L�JLCE;TOD?
�E;D�D?�P�<FCdCHC�>I FI^?H?�FI E;=CD?��H?;L�G?�JLCE;d?�L?TOFN;N?
�EC�P?FD;DI�T;�

NL?HONHI�FI E;=CDI�H;JL;P?��L?MN;OL;HNM�H?;L�?Cm?F�NIQ?L�D?�?>?H�I>�GIdHCB�H;̂CHI P�

CME;HD;�EL;D;�T;�BL;HI 
�^?�I<Cb^?N?�"CqI P�MNIFJ��

��� 0CG<I F�GCHOM0CG<I F�GCHOM
�EC�GO�N;EI D�MF?>C�<?M?>;
�<I�CTEFDO^CF�MNL;HC�M�NI�<?M?>I ��3?^�<?M?>�F;BEI�

T>LOdCN?�P�ij��OG?NH;�CHN?FCA?H=;�e�iMNLIDHI�O^?HD?j�<I�JLCE;T;FI�L?TOFN;N?
�EC�IG?HD;DI�

OG?NHI�CHN?FCA?H=I 
�P?H>; L�<L?T�MNLIDH?A;�O^?HD;��

� �� R��+!�SR��+!�S �Cb^?�L?TOFN;N?
�EC�PM?<OD?DI�N;EI�R�EI N�S��R�,/�SR�,/�S �JLCE;TOD?�L?TOFN;N?
�EC�

PM?<OD?DI�R�;FC�S�;FC�N;EI�R�EI N�S��2JIbN?P;DN?
�>;�MN;�N;EI��+!�E I N�,/�T; JCM;H;�T�

P?FCECGC�^LE;GC�j�(; >; L�d?FCN?�L?TOFN;N?
�EC�PEFDO^OD?DI�>P?�>I FI^?HC�MCHIHCGHC�;FC�N?MHI�

JI P?T;HC�<?M?>C
�OJIL;<CN?�IJ?L;NIL�,/��+ ;�JLCG?L��MP?NIP;F?=�T;�H?JIML?>HI�NLd?HD?�

�)&�MNLIEI PHD;E��1;EI�<IMN?�T>LOdCFC�L?TOFN;N?�T;�>P?�<?M?>HC�TP?TC��MP?NIP;F?=�T;�

H?JIML?>HI�NLd?HD?�CH�MNLIEI PHD;E�T;�H?JIML?>HI�NLd?HD?�j � ��

� �� �� �F;BEI�H; >IG ?MNC�H?TH;HI�<?M?>I ��OHCP?LMCNS�I@��� ;FC@ILHC;�<I>I�L?TOFN;NC�

PEFDO^?P;FC�OHCP?LMCNS�I@�MIONB?LH� ;FC@ILHC;
�G?>N?G�EI�OHCP?LMCNS�I@� ;FC@ILHC;�N?A;�

H?�<I�MNILCF;
�PM;D�H;�JLPCB�H?E;D�MNL;H?B��

� �� MCN?�<<=�=IGMCN?�<<=�=IG �IG ?DOD?�L?TOFN;N?�H;�NCMNI
�E;L�D?�GIAI^?�H; DNC�H;�MJF?NH?G�G?MNO�

<<=�=IG��N?^;DC�MCN?�� �?>O�PLH?�L?TOFN;N?�T;�PM;�MJF?NH;�G?MN;
�EC�M?�EIH^; DI�H;��?>O�

�CTI<L;d?P;FH?�OMN;HI P?���- LC�CME;HDO�TH;HMNP?HCB�F̂;HEI P�D?�>I <LI�CME;NC�H;�JIM?<HCB�

MJF?NHCB�G?MNCB
�EI N�MI�MJLCHA?L�=IG
�M=BI F;L�AIIAF?�=IG�CN>�j�&ME;HD?�;E;>?GMECB�

L;TCMEI P;FHCB�^F;HEI P�D?�P?FCEI�<I FD�O^CHEI PCNI
�^?�OJIL;<CN?�?HI�I>�T <CLE�TH;HMNP?HCB�

CH@ILG; =CD
�EI N�^?�Cb^?N?�M;GI�JI�MP?NIPH?G�I> JLN?G�MJF?NO��1;�CT<CL;�PCL;�T;�CME;HD?�D?�

H?E?�PLMN?�>I FI^;H D?�I<M?A;�CME;HD;
�EC�D?�JINL?<HI�T;�PEFDO^CN?P�OMNL?TH?�PLMN?�

L?TOFN;N;��&H@ILG; =CDMEC�JLIMNIL�HC�AF;>?E
�N?GP?^�CG;�CTL;TCNI�MNLOENOLI��3?^�EI�P?MN?�I�

N?D�MNLOENOLC
�O^CHEI PCN?DbC�MN?�F;BEI�EI N�CME;F?=� �j�

��� nF?NSJ?�J>@nF?NSJ?�J>@�;FC�nF?NSJ?�DJAnF?NSJ?�DJA�CN>��PLH?�JI P?T;P?
�EC�MI�>I EOG?HN�J>@�;FC�MFCE;�DJA��
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 I JC?>�QCNB�J?LGCMMCIH�@LIG�NB?�;ONBIL�

������

&ME;HD?� CTI<L;d?P;FHCB� PCLIP� D?� M?MN;PHC� >?F�

O^CN?FD?P?A;� >?F;� JLC� JLCJL;PC� HI PCB PM?<CH� T;�

O^H?�OL?�;FC�JL?>;P;HD;
�JLC�L;TCMEI P;HDO�HI PCB�

JI> LI^CD ;FC�N?G
�;FC�JLC�JLCJL;P;B�H;�JIM;G?TH?�

;ENCPHIMNC�� 1I PLMNH;� AL;>CP; MI� F;BEI� TAI FD� >?F�

>I EOG?HN;=CD?
� P̂ ;MCB� J;� O^CN?FD� GIL>;� d?FC� H;�
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� L;TFĈH?� PLMN?� �P;LC?NS�� JI>; NEI P
� EC� M?� OMNP;LD;DI� CT� P?^� PCLIP�� 1;EI�
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�H;FCT;�P?FCECB�JI>;NEI P� iF;BEI� JI N?H=C;FHI�OAI NIPC�JI>LI^D;
�H;�E;N?LCB�CG;DI�O^?H=C�

N?d;P?� ;FC� OMJ?P;DI
� L;TOG?� CH>CPC>O;FH?� JI NL?<?� O^?H=?P� CH� L;TPCD?� MNL;N?ACD?� T;� JLCF;AI D?HI�

O^?HD?j ��

 

� � ! 
 � I � � 
 � � 


���



��0=BH?C?L
�� �
�!; N;�;H>�$I FC;NB��+:7�� ;667@��3FF>7E�FA�� 3BFGD7�/AGD��3F3�3@6�� A@FDA>�/AGD�

. AD>6
�4 ��4 ��+ ILNIH��� IG J;HS
��� ����
� �( ?FF?B?L
�'�! 
�1C?LH?S
�� 
�� 3F3�*5;7@57
�)IH >IH
��� �� ��
� �!h&AH;TCI 
� �
�� B;LA;P;
�/�
� �B BDA35:7E�FA��G;>6;@9��;9��3F3�#;F7D35K
�� FIIG <?LA�!; N;�@IL�

$II>�"R =B;HA?
�+ ?Q�6ILE
��� ����

$?H?L;F�!; N;�-LIN?=NCIH�/ ?AOF;NCIH��$!-/ �
�"OLIJ?;H�2HCIH
�� JLCF����� ��
� �"NBC=;F�AOC>?FCH?M�IH�NB?�OM?�I@�;LNCn=C;F�CHN?FFCA?H=?�;H>�>;N;�CH�N?;=BCHA�;H>�F?;LHCHA�@IL�

?>O=;NILM
�"OLIJ?;H� IGGCMMCIH
�,= NI<?L��� ����

� � � � � � 
 � 
 � � � � 
 � 
 
 � � � � � � � 
 �  
 �

���



�020%/*�*82"8*K�106&8"/*�3�
1&230/"-*8*2"/*.�5J&/+&.�

�&,"+�6234�5J&/+"�*/�105J&6"/+"K�,*�3&�10(0340�0.&/+"+0�6�86&8*�3��&,"+�6234�5J&/+"�*/�105J&6"/+"K�,*�3&�10(0340�0.&/+"+0�6�86&8*�3�

1&230/"-*8*2"/*.�5J&/+&.=�1&230/"-*8*2"/*.�5J&/+&.=�

&TL;TC�I�JLCF;AI D?H?G�O^?HDO
�OJIL;<FD?HC�P�NLd?HDME?G�AL;>CPO�CH�G?>CDCB��3CL����OFA?L�*�
� ' 7DEA@3>;E76�

#73D@;@9��+:7�� A@H7DE3F;A@E�.7VD7�%AF��3H;@9
�!; N;���0I=C ?NS�4ILECHA�-; J?L
��� �� 
�D?�FC=?H=CL;H�JI>�

  �� 6�+ �0���� � ��

� 0.#*/*2"/0�5J&/+&�� 0.#*/*2"/0�5J&/+&�

D?�EI B?TCPH;�G?b;HC=;�JIO^?P;HD;�P�dCPI�CH�MJF?NH?A;�O^?HD;��2^CN?FD�F;BEI�M;G�JLCJL;PC�PM?<CHI�

T;�MJF?NHI�O^?HD?�;FC�T;�NI�OJIL;<C�JIHO>HCE;�PM?<CH?
�EI N�D?�HJL��(B;H�� =;>?GS��( IG <CHCL;HI�

� � ! 
 � I � � 
 � � 


���



O^?HD?� JIAIMNI� PEFDO^OD?� H?E� MCMN?G� T;� OJL;PFD;HD?� O^?HD;
� EI N� D?� HJL�� * II>F ?� ;FC� $IIAF?�

 F;MMLIIG
�EC�T>LOdOD?N;�I<;�?F?G?HN;�>?F;�CH�JIG;A;N;�MJL?GFD;NC�H;JL?>?E�O^?H=?P���

�J&/+&�/"�J&/+&�/"  �10%-"(*�,0.1&4&/$�10%-"(*�,0.1&4&/$�

3 M?<CH?�CH�P?b^CH?�F;BEI�I JCb?GI�EI N�EIG J?N?H=?
�EC�DCB�GIL;�O^?H?=�JLC>I <CNC��(I�O^?H?=�JLC�
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0?>?G�H;^?F�$!-/�D?�H;MF?>HDCB��T;EIHCNIMN
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� EC� MI� b?� JIM?<?D� JIG?G<H?� P� H;b?G�

EIHN?EMNO��
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�CH�d?FCGI 
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�E;L�d?FCGI 
�

ND��>;�MJIbNOD?�M?G;HNCEI ��)? N;��� ���MI�M?�JID;PCFC�A?H?L;NCPH?�OG?NH?�CHN?FCA?H=?
�EC�MI�AL;>CF?�

EI> I� CT� JITCPI P��  B; N�$-1� D?� NI� >I PI FCF� H?JIML?>HI� P� MPI D?G� PG?MHCEO
� M� ^CG?L� MN;� D?TCE;�

- SNBIH�;FC� �?H;E;�@L;H=Ib^CHC
�CN;FCD;Hb^CHC�;FC�D;JIHb^CHC��

7?FI�BCNLI�M?�D?�JID;PCF;�>?<;N;��E?L�D?�<CF;� �&�>I <L;�JLC�CT>?F;PC�EI> ?
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EI=E;G� )?AI 
� CH� CHN?L;ENCPHIMN� PM?B� EIG JIH ?HN� �AF?DN?� MFCEI� � ��� 7;� H; >;FDHDI� JI>JILI�
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�EI N�MN;�7?F?HILNMEC�INIEC�CH�

*; LIEI 
�ED?L�FDO>D?�dCPCDI�>I FAI 
�P?H>; L�H?�JL?dCPCDI�JL?P?^�^;M;�P�bIFC�� ,NLI=C�P�bIF;B�F;BEI�

I <FCEOD?DI� N;EbH?� GL?d?
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�EC�HO>CDI�OPI>�P�N?�>CM=CJFCH?�M�JL;ENĈHCG�L;TCMEI P;HD?G�JI>;NEI P�T�OJIL;<I�

JLIAL;G;�,L;H A?��

k� ,L;H A?
�MJF?NHI�G ?MNI�ILI>D;LH?�

k� 2PI>�P�TH;HIMN�I�JI>;NECB�D?�HCT�EL;NECB�PC>?I JIMH?NEI P
�EC�JLCE;TOD?DI�CT<L;H?�

G?NI>?�PCTO;FCT;=CD?�CH�MNLIDH?A;�O^?HD;�M�JLIAL;GIG�,L;H A?��- ICb^CN?�PC>?I JIMH?NE?�

H;�BNNJ�
�SIONO<?�=IG 
IL;H A?>;N;GCHCHA�CH�JID>CN?�H;�M?TH;G�JL?>P;D;HD;�i2PI>�P�

TH;HIMN�I�JI>;NECBj ��

k� - OGC=?�D?�MJF?NHI�G ?MNI�T;�O^CN?FD?
�ED?L�T<CL;GI�JLCG?L?�OJIL;<?
�EC�DCB�F;BEI�

PEFDO^CN?�P�MPI D�JLIAL;G�OMJIM;<FD;HD;��

� � ! 
 � I � � 
 � � 


���

http://youtube.com/orangedatamining
http://youtube.com/orangedatamining
https://pumice.si/en/


� � � � � � 
 � 
 � � � � 
 � 
 
 � � � � � � � 
 �  
 �

���



:!"J"3&/;�8",-+5J&,�

( I�MGI�D;HO;LD;� �����JL?AF?>I P;FC�N;�O^<?HCE
�H;M�D?�GI^HI�JL?M?H?NCF;�EIG JF?EMHIMN�CTTCP;
�

EC�A;�JL?>MN;PFD;��2G?NH;�CHN?FCA?H=;�>;H?M�HC�F?�T?FI�JIG ?G<HI�PJL;b;HD?
�;G J;E�D?�<IFD�EI N�

E;LEI FC� >LOA?A;� NO>C�PJL;b;HD?PJL;b;HD?�� (;G� H;M� <I� JLCJ?FD;F;�� (I FCEI EL;N� H;M� <I� JLCMCFCF;
� >;� <IGI�

MJITH;FC
�>;�D?�H?E;D
�T;�E;L�MGI�b?�P̂ ?L;D�NL>CFC
�>;�D?�H?GIAI^? 
�>;H?M�JIMN;FI�L?MHĈHIMN��(;EI�
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