
�;YP\N�jDO^^Zj�[^iH�sHZD^[P\N�M^i�;ZZ�D;\�[;YH�M^i�;�M;Pi�;\F�Wmjl�j^DPHlu

OPZFiH\¡�ZPYH�;FmZlj¡�s;\l�l^�CH�M;Pi�;\F�YP\F ��l�lOH�j;[H�lP[H¡�lOHu
D;\�CH�hmPDY�l^�iHWHDl�lO^jH�lOHu�fHiDHPrH�;j�FPyHiH\l ��^s�F^Hj�lOPj
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D^\li;FPDlP^\�;iPjH§��\F�O^s�D;\�sH�OHZf�DOPZFiH\�FHrHZ^f�;�jH\jH�^M�[^i;ZPlu
;\F�WmjlPDH§
½"\H�lP[H³lOPj�s;j¡�ZPYH¡�;�Z^\N�lP[H�;N^³��s;j�\Hs�P\�lOPj�jDO^^Z¡�Cml�lOHjH
fH^fZH�;l�lOH�jDO^^Z�mjHF�l^�WmFNH�[H�CHD;mjH�^M�[u�jYP\�D^Z^i�;\F�mjHF�l^
FPjDZmFH�[H�;\F�[;YH�Mm\�^M�[H¡¾��ZHt¡�;�jlmFH\l�^M�;C^ml���¡�j;PF�l^
DZ;jj[;lHj�;j�f;il�^M�;�jlmFu�[u�D^ZZH;NmHj�;\F���D^\FmDlHF �µ.lmFH\ljÀ�\;[Hj
O;rH�CHH\�DO;\NHF�M^i�D^\|FH\lP;ZPlu ¶�½��s;\lHF�l^�CH�lOHPi�MiPH\F ���YP\F�^M
Wmjl¡�ZPYH¡�PN\^iHF�lOH[¡�Cml�lOHu�jlPZZ�M^m\F�;�s;u�l^�NHl�l^�[H �.^¡�ZPYH¡�HrHiu
jP\NZH�F;u���sH\l�DiuP\N�l^�[u�[^[�;\F�l^ZF�OHi�sO;l�O;ffH\HF �.OH�Wmjl�l^ZF
[H�l^�PN\^iH�lOH[¡�Cml�lO;l�FPF\Àl�OHZf¡�;\F�Pl�Wmjl¡�ZPYH¡�HjD;Z;lHF�l^�lOH�f^P\l
sOHiH���O;F�l^�jHH�;�D^m\jHZ^i�;\F�jlmy ¾

�^i�[;\u�DOPZFiH\¡�FPjDiP[P\;lP^\�P\}PDlj�;\tPHlu�;\F�[PjHiu�;\F�P\lHiMHiHj
sPlO�lOHPi�ZH;i\P\N �.DO^^Zj�D^mZF�CH�M;i�[^iH�sHZD^[P\N�lO;\�[^jl�\^s�;iH¡
;\F���;\F�^lOHi�FHrHZ^f[H\l;Z�fjuDO^Z^NPjlj�O;rH�;\�PFH;�^M�O^s�l^�OHZf�lOH[
NHl�lOHiH 

�MlHi�FHD;FHj�^M�P\rHjlPN;lP\N�DOPZFiH\Àj�[^i;Z�FH��rHZ�̂ f�[H\l¡�[u�D^ZZH;NmHj
;\F���O;rH�D^[H�l^�m\FHijl;\F�lOH�iH;j^\P\N�DOPZFiH\�mjH�l^�FH;Z�sPlO�lOH
FPjj^\;\DH�CHlsHH\�lOHPi�FHjPiH�l^�CH�M;Pi�;\F�lOHPi�\HHF�l^�CHZ^\N�l^�MiPH\F
Ni^mfj ��\F�sHÀrH�|NmiHF�^ml�O^s�l^�OHZf�lOH[�lOP\Y�lOi^mNO�;\F�jO;iH�lOHPi
rPHsj¡�f;ilPDmZ;iZu�;C^ml�sO;l�[;YHj�j^DP;Z�HtDZmjP^\�m\M;Pi�;\F�sOu�PlÀj
\HDHjj;iu�l^�jl;\F�mf�;N;P\jl�jlHiH^lufHj�;\F�CP;jHj 

6H�iHDH\lZu�lHjlHF�^mi�P\lHirH\lP^\�P\�;�i;\F^[PxHF¡�D^\li^ZZHF�liP;Z¡�lOH�N^ZF
jl;\F;iF�M^i�Hr;Zm;lP\N�[HFPD;Z�;\F�j^DP;Z�liH;l[H\lj¡�P\�;��;iuZ;\F�jDO^^Z
FPjliPDl �/OH�fi^Ni;[�jPN\P|D;\lZu�P[fi^rHF�DOPZFiH\Àj�;CPZPlu�l^�fZ;DH
lOH[jHZrHj�P\�^\H�;\^lOHiÀj�jO^Hj£�H\O;\DHF�lOHPi�iH;j^\P\N�P\�[^i;Z�D^\}PDlj£
;\F�OHZfHF�l^�M^jlHi�MiPH\FjOPfj�;Di^jj�C^m\F;iPHj�^M�HlO\PDPlu¡�DZ;jj�;\F
NH\FHi �/OH�P\lHirH\lP^\�M;DPZPl;lHF��ZHtÀj�jO;iP\N¡�;MlHi�sOPDO�;\^lOHi
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jlmFH\l�iHZ;lHF�lOHPi�HtfHiPH\DH�^M�HtDZmjP^\ �-Hjf^\FP\N�sPlO�H[f;lOu�;\F
jmff^il¡�lOH�DZ;jj�l;ZYHF�;C^ml�O^s�l^�iHj^ZrH�jmDO�jPlm;lP^\j 
.mDO�li;P\P\N�;\F�FPjDmjjP^\j�\^l�^\Zu�OHZf�l^�iHFmDH�DOPZFiH\Àj�fiHWmFPDHj�Cml
;Zj^�Cmi\PjO�lOHPi�;CPZPlu�l^�iHj^ZrH�D^\}PDlj�;\F�[;YH�jDO^^Z�ZHjj�jliHjjMmZ 
�^jl�P[f^il;\l¡�lOHu�O;rH�lOH�f^lH\lP;Z�l^�[;YH�MmlmiH�j^DPHlPHj�[^iH�Wmjl�;\F
D;iP\N ��j�YPFj�Ni^s�P\l^�;FmZlj¡�lOHPi�PFH;j�^M�½mj�rHijmj�lOH[¾�l^^�^MlH\
O;iFH\�P\l^�fiHWmFPDHj³;\F�lO;l�O;j�D^\jHhmH\DHj ��M��H^iNH�CHZPHrHj�;j�;\
HZH[H\l;iu�jDO^^Z�jlmFH\l�lO;l�C^uj�;iH�CHllHi�lO;\�NPiZj�;l�jDPH\DH¡�Pl�D^mZF
P\}mH\DH�sO^[�OH�P\rPlHj�l^�W^P\�lOH�jDPH\DH�DZmC�P\�[PFFZH�jDO^^Z¡�;j�sHZZ�;j
sO;l�OH�lOP\Yj�;j�;\�;FmZl�;C^ml�sOHlOHi�s^[H\�D;\�CH�N^^F�F^Dl^ij¡
jDPH\lPjlj�^i�fPZ^lj �"mi�fi^Ni;[�jO^sj�YPFj�O^s�l^�DO;ZZH\NH�jmDO�jlHiH^lufHj
sPlO�lOH�O^fH�^M�[;YP\N�j^DPHlu�CHllHi�M^i�HrHiu^\H 

�^s�F^�fH^fZH�;DhmPiH�;�jH\jH�^M�WmjlPDH¡�;\F�O^s�H;iZu�F^Hj�Pl�H[HiNH§
*P^\HHiP\N�.sPjj�fjuDO^Z^NPjl��H;\�*P;NHl�^CjHirHF�DOPZFiH\Àj�fZ;u�P\�jH;iDO�^M
;\jsHij�l^�jmDO�hmHjlP^\j ��H�s;\lHF�l^�m\FHijl;\F�O^s�lOHu�FHrHZ^f
fiHDHflj�jmDO�;j�½F^�m\l^�^lOHij�;j�u^m�s^mZF�O;rH�lOH[�F^�m\l^�u^m¡¾
M^i[;ZPxHF�Cu�fOPZ^j^fOHi��[[;\mHZ��;\l�;j�lOH�½D;lHN^iPD;Z�P[fHi;lPrH ¾��\
OPj������C^^Y¡�/OH��]h;Y��lFNZH[k�]M�kOH��OPYF¡�*P;NHl�iHf^ilHF�lO;l�HrH\�l^
DOPZFiH\¡�P\lH\lP^\j�[;llHi¢�^\H�YPF�[PNOl�P\WmiH�;\^lOHi¡�Cml�PM�Pl�s;j�;\
;DDPFH\l¡�\^�^\H�s;j�;l�M;mZl �/^�YPFj¡�liH;lP\N�^lOHij�sPlO�Hhm;ZPlu�;\F�iHjfHDl
Pj�;�[;llHi�^M�WmjlPDH 

/OPj�i^Cmjl�M^m\F;lP^\�ZHF�l^�jlmFPHj�P\�[mZlPfZH�D^m\liPHj�^\�O^s�[^i;Z
lOP\YP\N�H[HiNHj �
HrHZ^f[H\l;Z�jDPH\lPjlj�\^s�Y\^s�lO;l�Pl�jl;ilj�H;iZu¢
C;CPHj�;j�u^m\N�;j�HPNOl�[^\lOj�^ZF�sO^�sPl\Hjj�^\H�fmffHl�liuP\N�l^�DZP[C�;
OPZZ�sOPZH�^lOHi�fmffHlj�HPlOHi�OHZf�^i�NHl�P\�lOH�s;u�fiHMHi�lOH�OHZfHij�l^�lOH
OP\FHiHij �.mDO�fiHMHiH\DHj¡�C;jHF�^\�H;iZu�M^i[j�^M�H[f;lOu¡�;iH�\^l�uHl
HtfZPDPl�[^i;Z�WmFN[H\lj£�lO^jH�jO^s�mf�;�D^mfZH�^M�uH;ij�Z;lHi �
u�;NH�lOiHH¡
DOPZFiH\�m\FHijl;\F�lO;l�OmilP\N�^lOHij�Pj�si^\N �
u�;NH�|rH¡�lOHu�jl;il�l^
jO;iH�D;\Fu�Hhm;ZZu ��rH\�j^[H�;\P[;Zj�O;rH�;�jH\jH�^M�sO;l�Pj�si^\N¡�;j
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HlO^Z^NPjl��i;\j�FH�6;;Z�^M��[^iu�0\PrHijPlu�;\F�^lOHij�O;rH�FH[^\jli;lHF 
�\�;\�HtfHiP[H\l�FH�6;;Z�D^\FmDlHF�sPlO�.;i;O�� �
i^j\;\¡�\^s�;l��H^iNP;
.l;lH�0\PrHijPlu¡�;�D;fmDOP\�[^\YHu�CHD;[H�MmiP^mj�sOH\�jOH�N^l�;�fPHDH�^M
DmDm[CHi�;j�;�iHs;iF�M^i�O;\FP\N�lOH�HtfHiP[H\lHi�;�i^DY�sOPZH�;\^lOHi
[^\YHu�P\jlH;F�N^l�;�iH;Z�liH;l¢�;�Ni;fH 

�OPZFiH\¡�ZPYH�D;fmDOP\j¡�;iH�j^DP;Z�CHP\Nj¡�Cml�Om[;\�[^i;ZPlu�Pj�HtDHHFP\NZu
D^[fZPD;lHF�;\F�iHhmPiHj�lP[H�l^�MmZZu�FHrHZ^f ��j�YPFj�Ni^s¡�M;[PZu¡�MiPH\Fj¡
;\F�^lOHij�D;\�OHZf�lOH[�m\FHijl;\F�sOu�M;Pi\Hjj�;\F�WmjlPDH�[;llHi ��u�^s\
ZPMHZ^\N�P\lHiHjl�P\�j^DP;Z�WmjlPDH�[;u�O;rH�j^[HlOP\N�l^�F^�sPlO�[u�[^lOHi¡
sO^�s;j�;DlPrH�P\�lOH��PrPZ�-PNOlj��^rH[H\l�P\�lOH�����j¡�;\F�[u
Ni;\FM;lOHi¡�sO^�s;j�;�ZH;FHi�M^i�s^iYHijÀ�iPNOlj�P\�.;\��i;\DPjD^�FmiP\N�lOH
H;iZu�����j ��i^sP\N�mf�P\�
HiYHZHu¡��;ZPM ¡���;llH\FHF�jDO^^Zj�sPlO�;Z[^jl
Hhm;Z�fi^f^ilP^\j�^M�
Z;DY¡�sOPlH�;\F��jP;\�jlmFH\lj �6OH\���sH\l�l^�D^ZZHNH
P\�6^iDHjlHi¡��;jj ¡�l^�jlmFu�DOPZF�fjuDO^Z^Nu�;\F�[^i;Z�FHrHZ^f[H\l¡���s;j
jmifiPjHF�l^�FPjD^rHi�lO;l�MiPH\F�Ni^mfj�;\F�F;lP\N�DPiDZHj�sHiH�^MlH\
jHNiHN;lHF�Cu�i;DH�;\F�HlO\PDPlu ���\^s�lOP\Y�lOHjH�P\}mH\DHj�D^\liPCmlHF�l^
[u�FHjPiH�l^�m\FHijl;\F�O^s�[^i;ZPlu�[PNOl�sP\�^ml�^rHi�fiHWmFPDH 

�j�;\�m\FHiNi;Fm;lH¡���s^iYHF�sPlO�FHrHZ^f[H\l;Z�fjuDO^Z^NPjl�6PZZP;[

;[^\¡�lOH\�;l��Z;iY�0\PrHijPlu¡�^\�^\H�^M�OPj�jlmFPHj�^M�O^s�M;PiZu�DOPZFiH\
FPrPFH�mf�iHj^miDHj ��\�lOHjH�HtfHiP[H\lj¡�DO^D^Z;lH�C;ij�sHiH�NPrH\�l^
jlmFH\lj�;j�;�iHs;iF�M^i�[;YP\N�Ci;DHZHlj �8̂ m\N�DOPZFiH\�^MlH\�N;rH�[^iH
C;ij�l^�YPFj�^M�lOHPi�^s\�NH\FHi�;\F�;NH¡�Cml�Cu�\P\H�^i����uH;ij�^ZF�lOHu�HPlOHi
FPrPFHF�lOH[�mf�Hhm;ZZu�^i�N;rH�[^iH�l^�lO^jH�sO^�O;F�[;FH�[^iH�Ci;DHZHlj 


miP\N�[u�Ni;Fm;lH�jlmFPHj�;l�lOH�0\PrHijPlu�^M��;ZPM^i\P;¡�
HiYHZHu¡���ZH;i\HF
lO;l�;FmZlj�[;YH�FHDPjP^\j�;C^ml�[^i;ZPlu�P\�lOH�D^\lHtl�^M�Ni^mf�D^\rH\lP^\j
;\F�DmZlmi;Z�iPlm;Zj ��miP^mj�;C^ml�O^s�DOPZFiH\�s^mZF�iH;Dl�sOH\�imZHj�;\F
\^i[j�D^\}PDlHF�sPlO�[^i;ZPlu¡���s^iYHF�sPlO�[u�lOHjPj�;FrPjHi¡
FHrHZ^f[H\l;Z�fjuDO^Z^NPjl��ZZP^l�/miPHZ¡�l^�^yHi�DOPZFiH\�Ouf^lOHlPD;Z
jDH\;iP^j�;\F�;jY�hmHjlP^\j ��M�;�lH;[�D;fl;P\�O;j�l^�MHlDO�;�im\;s;u�C;ZZ�M^i
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lOHPi�lH;[�l^�jl;u�P\�;�l^mi\;[H\l¡�jO^mZF�lOHu�F^�Pl�HrH\�PM�Pl�[H;\j�PN\^iP\N
lOH�M;Dl�lO;l�;�ZPllZH�YPF�Pj�CHP\N�CmZZPHF�\H;iCu§�8̂ m\NHi�DOPZFiH\�M^DmjHF�^\
NHllP\N�lOH�C;ZZ¡�Cml�\P\H±�^i���±uH;i±^ZFj�sHiH�[^iH�sPZZP\N�l^�rP^Z;lH�;
D^\rH\lP^\³lOH�^CZPN;lP^\�l^�l;YH�D;iH�^M�lOH�lH;[�Cu�iHliPHrP\N�lOH�C;ZZ³l^
OHZf�lOH�CmZZPHF�DOPZF ��j�^\H�jlmFH\l�j;PF¡�½.^[H^\H�D^mZF�NHl�Omil¡�;\F�HrH\
lO^mNO�u^m�F^\Àl�sP\�;\ulOP\N¡�PlÀj�jlPZZ�N^^F�l^�jHH�lO;l�Om[;\�CHP\Nj�F^\Àl
|NOl ¾

/OHjH�jlmFPHj�[;FH�[H�s^\FHi�sO;l�O;ffH\j�sOH\�;�YPFÀj�MiPH\Fj�;iH�F^P\N
j^[HlOP\N�si^\N³iHWHDlP\N�^i�O;i;jjP\N�;\^lOHi�YPF�CHD;mjH�^M�lOHPi
HlO\PDPlu¡�M^i�Ht;[fZH ��l�lOH�lP[H¡�rHiu�MHs�iHjH;iDOHij�sHiH�jlmFuP\N
fiHWmFPDH�P\�DOPZFO^^F �.^DP;Z�fjuDO^Z^NPjlj�CHN;\�jlmFuP\N�fiHWmFPDH�P\�lOH
����j�CHD;mjH�^M�lOH�FPiH�\HHF�l^�m\FHijl;\F�O^s�lOH��^Z^D;mjl�O;ffH\HF ��\
OPj�C^^Y�/OH� ;lmiH�^M�*iHWmFPDH�µ�FFPj^\±6HjZHu¡�����¶¡�fjuDO^Z^NPjl
�^iF^\�6 ��ZZf^il�;iNmHj�;N;P\jl�lOH�PFH;�^M�;\�½HrPZ¾�ZH;FHi�CHP\N�jP\NmZ;iZu
iHjf^\jPCZH�M^i�lO;l�O^ii^i¡�P\jlH;F�M^DmjP\N�^\�O^s�[^jl��Hi[;\j�O;F
DZmjlHiHF�;i^m\F�;�jO;iHF�\;lP^\;Z�PFH\lPlu�l^�lOH�HtDZmjP^\�^M��Hsj¡
�^[[m\Pjlj¡�;\F�^lOHij�sO^[�lOHu�fHiDHPrHF�;j�FPyHiH\l�;\F�lOiH;lH\P\N 

�l�s;j�Ni^mf�Fu\;[PDj�i;lOHi�lO;\�P\FPrPFm;Z�fjuDO^Z^Nu�lO;l�OHZF�lOH�YHu�l^
m\FHijl;\FP\N�fiHWmFPDH¡��ZZf^il�f^jlmZ;lHF ��H�HZmDPF;lHF�lOH�[HDO;\Pj[j
lO;l�M^jlHiHF�;\F�[;P\l;P\HF�Ni^mf�Z^u;Zlu�µjmDO�;j�fi^f;N;\F;�D;[f;PN\j¶
;\F�f^P\lHF�^ml�lO;l�P\lHiNi^mf�D^\l;Dl�C;jHF�^\�D^[[^\�N^;Zj¡�D^^fHi;lP^\¡
Hhm;Z�jl;lmj�;\F�lOH�jmff^il�^M�;mlO^iPlPHj�D^mZF�iHFmDH�fiHWmFPDH 
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ml�O^s�F^�fiHWmFPDHj�H[HiNH�P\�lOH�|ijl�fZ;DH§��MlHi�[^rP\N�l^�lOH
0\PrHijPlu�^M��;iuZ;\F�P\������;j�;�fi^MHjj^i�^M�Om[;\�FHrHZ^f[H\l¡���lH;[HF
mf�sPlO��O;iZHj�.l;\N^i¡�;�[H[CHi�^M�lOH�jDO^^ZÀj�fjuDO^Z^Nu�FHf;il[H\l¡�l^
jlmFu�O^s�Ni^mfj�^M�YPFj�;DlHF�sOH\�i;DH�;\F�NH\FHi�D;[H�P\l^�fZ;u ��OPZFiH\
FPF\Àl�;Zs;uj�;ffZu�lOHPi�PFH;j�^M�M;Pi\Hjj¡�sH�M^m\F¡�sOH\�lOHu�D^\}PDlHF�sPlO
lOH�YPFjÀ�Ni^mf�PFH\lPlu ��^i�Ht;[fZH¡�lOHu�lO^mNOl�Pl�s;j�si^\N�l^�HtDZmFH�;
C^u�Mi^[�;�C;ZZHl�DZmC�Cml�;Zj^�j;PF�lOH�^lOHi�YPFj�½s^mZF�lOP\Y�lO;l��^O\�Pj
jli;\NH�PM�OH�l;YHj�C;ZZHl ¾��PFj�i;iHZu�iHMHiiHF�l^�jlHiH^lufHj�sOH\�iHjf^\FP\N
l^�jPlm;lP^\j�^M�HtDZmjP^\�P\r^ZrP\N�i;DH¡�O^sHrHi ��ZH;iZu¡�sH�O;F�l^
P\rHjlPN;lH�NH\FHi±�;\F�i;DH±C;jHF�HtDZmjP^\�FPyHiH\lZu 

�\�lOH�H;iZu�����j��;ilP\�
 �-mDY�^M�lOH��Plu�0\PrHijPlu�^M� Hs�8̂ iY¡�
;rPF
. ��iujl;Z�^M��H^iNHl^s\�0\PrHijPlu�;\F���ZH;i\HF�lO;l�D^[f;iHF�sPlO
lHH\;NHij�sO^�;llH\FHF�O^[^NH\H^mj�jDO^^Zj¡�lO^jH�sO^�sH\l�l^�[^iH
i;DP;ZZu�FPrHijH�jDO^^Zj�;\F�O;F�MiPH\Fj�^M�^lOHi�i;DHj�;\F�HlO\PDPlPHj�sHiH
[^iH�ZPYHZu�l^�jHH�i;DH±C;jHF�HtDZmjP^\¡�jmDO�;j�O;rP\N�MiPH\Fj�^i�F;lHj�^\Zu�^M
lOH�j;[H�i;DH¡�;j�m\M;Pi 

/OHjH�P\rHjlPN;lP^\j�jO^sHF�lO;l�DOPZFiH\�PFH\lPMu�sPlO�Ni^mfj�;j�H;iZu�;j
fiHjDO^^Z �/OHjH�;ZZP;\DHj�fi^rPFH�j^DP;Z�jmff^il¡�D;[;i;FHiPH�;\F�fi^lHDlP^\
Mi^[�CmZZPHj �
ml�sO;l�O;ffH\j�sOH\�CHP\N�;�[H[CHi�^M�^\H�Ni^mf�[H;\j
N^P\N�;Z^\N�sPlO�m\M;Pi�liH;l[H\l�^M�j^[H^\H�Mi^[�;\�^ml±Ni^mf§�6PlO
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�;iuZ;\F�fmCZPD�jDO^^Zj�fPDlmiH�D;iFj�;\F�;jYHF¡�M^i�Ht;[fZH¡�sOHlOHi�lOHu
lO^mNOl�Pl�s;j�;ZZ�iPNOl�M^i�;�YPF�P\�lOH�fPDlmiH�µ\;[HF¡�j;u¡��^iF;\¶�l^�jfH;Y�mf
PM�lOHPi�;MlHi±jDO^^Z�DZmC�s;j�FPjliPCmlP\N�[^\Hu�m\M;PiZu�CHlsHH\�PljHZM�;\F
;\^lOHi�DZmC�;l�jDO^^Z ��OPZFiH\�CHlsHH\�HPNOl�;\F����uH;ij�^ZF�sHiH�[^iH
ZPYHZu�l^�lOP\Y�lO;l��^iF;\�s^mZF�lHZZ�lOHPi�MiPH\Fj�lOHu�sHiH�F^P\N�j^[HlOP\N
m\M;Pi�;\F�lO;l�lO^jH�MiPH\Fj�s^mZF�lOH\�;NiHH�l^�F^�lOH�iPNOl�lOP\N ��^iH
P[f^il;\l¡�^ZFHi�DOPZFiH\¡�;NHF����l^����uH;ij¡�j;PF�Pl�s;j�^Y;u�M^i��^iF;\�l^�lHZZ
lOHPi�MiPH\Fj�lOHu�sHiH�F^P\N�si^\N¡�Cml�lOH�Ni^mf�s^mZF�CH�m\O;ffu�;\F
s^mZF�fi^C;CZu�HtDZmFH�lOH[ ��\�^lOHi�s^iFj¡�;j�lOHu�NiHs�^ZFHi¡�DOPZFiH\
D;[H�l^�iHD^N\PxH�lOH�D^jl�^M�;iNmP\N�;N;P\jl�;�Ni^mf�\^i[³;�jPN\P|D;\l
^Cjl;DZH�l^�DO;ZZH\NP\N�P\WmjlPDH 

.^¡�M^i�P\jl;\DH¡�;�YPF�sO^�s;\lj�l^�P\lHirH\H�sOH\�lOHPi�Ni^mf�Pj�lH;jP\N�;
MiPH\F�^M�;\^lOHi�iHZPNP^\�^i�HlO\PDPlu�[PNOl�OHjPl;lH�l^�;Dl�CHD;mjH�lOHu
;\lPDPf;lH�CHP\N�YPDYHF�^ml ��milOHi¡�PM�lOHu�FPF�NHl�iHWHDlHF¡�lOHu�D^mZF�CH
rPHsHF�;j�;\�^mlD;jl�Cu�^lOHij¡�;FFP\N�l^�lOH�fH\;Zlu�M^i�DO;ZZH\NP\N�lOH�\^i[ 
"yHiP\N�O^fH¡�O^sHrHi¡�j^[H�YPFj�sHiH�jYPZZHF�;l�lOP\YP\N�;C^ml�O^s�l^
fHijm;FH�lOHPi�Ni^mf�l^�DO;\NH�M^i�lOH�CHllHi 

/OHjH�jlmFPHj�[;FH�mj�s^\FHi�sOHlOHi�DOPZFiH\�s^mZF�;Zj^�M;r^i�lOHPi�^s\
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�;mi;��ZH\C;;j¡�\^s�;l�*miFmH�0\PrHijPlu¡�sH�;jYHF�DOPZFiH\�sOHlOHi�Pl�s;j
^Y;u�lO;l�;�jDO^^Z�;llH\FHF�Cu�
Z;DY�jlmFH\lj�N^l�MHsHi�jDO^^Z�jmffZPHj�lO;\�;
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https://srcd.onlinelibrary.wiley.com/doi/10.1111/cdev.12011


YPFj�^M�lOHPi�^s\�i;DH ��\�D^\li;jl¡�sOH\�NPrP\N�l^�jDO^^Zj�lO;l�O;F�ZHjj�l^
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FPyHiH\DH�P\�O^s�lOHu�;ZZ^D;lHF�jlPDYHij¢�lOHu�N;rH�[^iH�l^�C^uj�µ\^l�NPiZj¶
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Wmjl�^rHi�lOHPi�fiHWmFPDHj�;\F�P\±Ni^mfj �/OH�N^^F�\Hsj�s;j�lO;l�;j�DOPZFiH\
[;lmiHF¡�lOHu�[^rHF�l^s;iF�sO;l�s;j�M;Pi 

mllP\N�l^NHlOHi�lOH�ZHjj^\j�N;i\HiHF�^rHi�FHD;FHj�^M�iHjH;iDO¡�^mi
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FPyHiH\lZu�CHD;mjH�^M�lOHPi�jYP\�D^Z^i¡�NH\FHi�^i�iHZPNP^\�Pj�m\M;Pi¡�sH
f^jlmZ;lHF ��l�iHhmPiHj�m\FHijl;\FP\N�lO;l�jujlH[PD�CP;jHj�DiH;lH�FPj;Fr;\l;NHj
M^i�DHil;P\�Ni^mfj�;\F�iHD^N\PxP\N�sOH\�Pl�Pj�\HDHjj;iu�l^�ZHrHZ�lOH�fZ;uP\N
|HZF 

0jP\N�lOPj�[^FHZ¡�sH�M^i[mZ;lHF�;�jHl�^M�MmilOHi�hmHjlP^\j�l^�m\FHijl;\F�O^s
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M;Dl^ij�H\;CZHF�lOH[�l^�iHWHDl�m\M;Pi�liH;l[H\l�^M�^lOHij§��\F�CHD;mjH�H;DO
DOPZF�CHZ^\Nj�l^�[mZlPfZH�Ni^mfj¡�sO;l�O;ffH\j�sOH\�lOHjH�PFH\lPlPHj�D^[H
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CHllHi�fiHFPDl^i�^M�D^[[^\�P\lHiHjl�lO;\�i;DH 

u������sH�MHZl�sH�Y\Hs�H\^mNO�;C^ml�DOPZFiH\Àj�[^i;Z�FHrHZ^f[H\l�l^�FHjPN\
;�fi^Ni;[�l^�iHFmDH�CP;j�;\F�fiHWmFPDH¡�fi^[^lH�MiPH\FjOPfj�;Di^jj�j^DP;Z
C^m\F;iPHj�;\F�OHZf�YPFj�jl;\F�mf�l^�lOH�m\M;Pi�liH;l[H\l�^M�^lOHij ��C^rH�;ZZ¡
sH�s;\lHF�;�fi^Ni;[�lO;l�FH;Zl�sPlO�DOPZFiH\Àj�^s\�HtfHiPH\DHj�i;lOHi�lO;\
lOH�Ouf^lOHlPD;Z�jDH\;iP^j�sHÀF�mjHF�P\�^mi�C;jPD�iHjH;iDO 

"mi�P\lHirH\lP^\�fi^Ni;[¡�D;ZZHF�
HrHZ^fP\N��\��DZm�jPrH�8̂ mlO¡�^yHij�jDH\;iP^j
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lHjlP\N¡�sH�D^mfZHF�lOPj�fi^Ni;[�sPlO�li;P\P\N�M^i�HZH[H\l;iu�jDO^^Z�lH;DOHij
^\�DiH;lP\N�;�j;MH�jf;DH�M^i�DZ;jji^^[�FPjDmjjP^\j�j^�DOPZFiH\�D^mZF�lOP\Y�;\F
jfH;Y�M^i�lOH[jHZrHj�sPlO^ml�CHP\N�fmjOHF�l^s;iF�;\u�f;ilPDmZ;i�PFH;j 


miP\N�lOH�fi^Ni;[¡�HZH[H\l;iu�jDO^^Z�YPFj�CH��lsHH\�HPNOl�;\F����uH;ij�^M�;NH
N;lOHi�P\�;�DZ;jji^^[�^\DH�;�sHHY�M^i�HPNOl�sHHYj ��;DO�sHHY�lOHu�P\��lHi�;Dl
sPlO�;\�;\P[;lHF�^\ZP\H�l^^Z�l^�iH}HDl�^\�;\F�FPjDmjj�;�FPyHiH\l�lufH�^M
P\DZmjP^\�^i�HtDZmjP^\�C;jHF�^\�NH\FHi¡�i;DH�µ
Z;DY�^i�sOPlH¶¡�HlO\PDPlu�µ�jP;\¡
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�Pijl�lOHu�NHl�;�Z;fl^f¡�fml�^\�OH;FfO^\Hj¡�lOH\�s;lDO����[P\mlHj�^M�;
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/OH�i;\F^[PxHF¡�D^\li^ZZHF�liP;Z�jO^sHF�lO;l�DOPZFiH\�sO^�sH\l�lOi^mNO�lOPj
fi^Ni;[�sHiH�[^iH�ZPYHZu�l^�rPHs�HtDZmjP^\�;j�si^\N£�lOP\Y�^M�DOPZFiH\�^M
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