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�"ah_�*h
� +Q`QM�pB`mb UM*Qo@kV ?�b +�mb2/ � rQ`H/rB/2 T�M/2KB+- #2;BMMBM; BM qm?�M-
*?BM�X S�iB2MiǶb �+[mB`BM; pB`�H BM72+iBQM U*PoA.@RNV r?B+? Bb Q7i2M 72�im`2/ #v 2H2@
p�iBQM Q7 i2KT2`�im`2 U=RyyXj 6◦V- +Qm;?- b2p2`2 7�iB;m2- �M/ � p�`B2iv Q7 bvKTiQKb
KBKB+FBM; i?2 ~m �M/ TM2mKQMB�bX h?Bb ;`�/m�HHv K�v 2ti2M/ iQ � T`Q;`2bbBp2 �M/
b2`BQmb `2bTB`�iQ`v 7�BHm`2 rBi? �bbQ+B�i2/ �_.a@HBF2 bi�imb �M/ b2p2`2 TM2mKQMB�b
rBi? `2bB/m�H b+�``BM; Q7 i?2 BMi2`biBiB�H �`2�b Q7 i?2 HmM; �Hp2QHB- `2bmHiBM; BM �+mi2
HB72@i?`2�i2MBM;- �M/ T2`K�M2Mi +QKT`QKBb2/ ;�b 2t+?�M;2X h?Qb2 i?�i bm`pBp2 rBi?
+QMi`QHH2/ p2MiBH�iBQM UHQr iB/�H pQHmK2bV- K2/B+�H BM/m+2/ +QK�- �M/ T`QM2 TQbBiBQM@
BM;- �`2 Q7i2M H27i rBi? `2/m+iBQM BM TmHKQM�`v 7mM+iBQM �#BHBiB2bX h?Bb T�T2` `2pB2rb
bQK2 T2`iBM2Mi FMQrH2/;2 �M/ �/p�M+2b BM mM/2`bi�M/BM; Q7 i?2 TmHKQM�`v BMDm`B2b
�M/ HQM;@i2`K /�K�;2 Q7 i?2 *PoA.@RN T�iB2Mib- �M/ `2TQ`ib � bim/v iQ �K2HBQ`�i2
bm+? /�K�;2 rBi? mb2 Q7 +ao6 7Q` i?Qb2 r?Q bm++2bb7mHHv `2+Qp2`X
h?2`2 MQr 2tBbib i2+?MQHQ;v iQ T2`7Q`K bQT?BbiB+�i2/ �M�HviB+b U6mM+iBQM�H _2bTB`�@
iQ`v AK�;BM;- 6_AV /2p2HQT2/ #v 6HmB//� U"2H;BmK- 1lV r?B+? T`QpB/2b ;`2�i /2i�BH
�M/ BM7Q`K�iBQM- BM+Hm/BM; i?2 �#BHBiv iQ ?2HT i`B�;2 i?2 BM72+i2/ T�iB2Mib 2�`Hv iQ ?2HT
�bbBbi BM T`2/B+iBQM Q7 p2MiBH�iBQM �M/ A*l M22/bX AM �//BiBQM- �mi?Q`Ƕb 2tT2`B2M+2
rBi? mb2 BM *?`QMB+ P#bi`m+iBp2 SmHKQM�`v .Bb2�b2 U*PS.V �M/ 6B#`QiB+ GmM; .Bb@
2�b2b- i?2 �#BHBiv iQ 2p�Hm�i2 2z2+iBp2M2bb Q7 mb2 Q7 +2HHmH�` ai`QK�H o�b+mH�` 6`�+iBQM
U+ao6V 7QHHQrBM; BMi`�p�b+mH�` /2THQvK2Mi Q7 BbQH�i2/ �M/ +QM+2Mi`�i2/ +ao6X h?2
?vTQi?2bBb Bb i?�i `2/m+iBQM Q7 i?2 rB/2bT`2�/ TmHKQM�`v BM~�KK�iQ`v �M/ BKKmM2
`2bTQMb2b r?B+? /2bi`Qv Km+? Q7 i?2 ;�b 2t+?�M;2 �#BHBiB2b BM i?2 �+mi2 �M/ `2bB/m�H
/�K�;2 r?B+? �TT2�`b iQ +`2�i2 � HQM;@i2`K T`Q#H2K BM i?2 bm`pBpBM; T�iB2Mi TQTm@
H�iBQMX 6HmB//� BK�;BM; �M�HviB+b- +QmTH2/ rBi? bi�M/�`/ TmHKQM�`v 7mM+iBQM bim/B2b-
�`2 2z2+iBp2 �i T`2/B+iBp2 bim/B2b r?B+? K�v T`Qp2 Q7 ;`2�i ?2HT BM �MiB+BT�iBM; r?B+?
T�iB2Mi ;`QmT Bb �i KQbi `BbF BM i?2 2�`HB2` BM72+iBQMb iQ `2[mB`2 A*l �M/ TQi2MiB�H
p2MiBH�iBQM M22/bX
lb2 Q7 ai`QK�H o�b+mH�` 6`�+iBQM *2HHb U+ao6V �`2 FMQrM iQ ?2HT KBiB;�i2 /�K�;2
7`QK b2p2`2 BM~�KK�iQ`v /BbQ`/2`b- T`QpB/2 BKKmMQKQ/mH�iBQM- �M/ T`QKQi2 `2T�B`
�M/ `2;2M2`�iBp2 2z2+ibX h?2 2�b2 Q7 �++2bb- bBKTH2 �#BHBiv iQ Q#i�BM bB;MB}+�Mi MmK#2`b
Q7 pB�#H2 +2HH 2H2K2Mib- �M/ i?2 /2THQvK2Mi pB� BMi`�p�b+mH�` `Qmi2 ?�b T`Qp2M b�72 �M/
2{+�+BQmb BM Qi?2` 7Q`Kb Q7 HmM; /Bb2�b2- BM+Hm/BM; }#`QiB+ HmM; /BbQ`/2`bX
h?Bb T�T2` `2pB2rb K�Mv Q7 i?2 +m``2Mi Bbbm2b 7�+BM; i?2 b2p2`2Hv BM72+i2/ SQbi@
*PoA.@RN T�iB2MiǶb HmM; +QKT`QKBb2- �M/ � i?2`�T2miB+ QTiBQM r?B+? +H2�`Hv b?Qrb
T`QKBb2 iQ `2p2`b2 bQK2 `2bB/m�H /�K�;2 Q7 i?2 HmM; �M/ ;�b 2t+?�M;2 7mM+iBQMbX
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Pp2`pB2r Q7 *PoA.@RN GmM; .�K�;2 9eN

pB`mb ?�b /BbTH�v2/ T`QT2`iB2b Q7 ?�pBM; � ?B;? i`�MbKBb@
bBQM U?mK�M@iQ@?mK�MV `�i2 pB� +QMi�+i rBi? BM72+i2/ BM@
/BpB/m�Hb- T�`iB+mH�`Hv i?`Qm;? +Qm;?BM;fbM22xBM; �M/ i?2
M�bQT?�`vM;2�H Km+Qb�X aim/B2b ?�p2 b?QrM i?�i i?2 pB`mb
+�M `2K�BM pB�#H2 BM �2`QbQHb 7Q` K�Mv ?Qm`b- �M/ QM p�`@
BQmb bm`7�+2b 7Q` K�Mv /�vbX 6m`i?2`KQ`2- i?2 pB`mb ?�b
/2KQMbi`�i2/ i?�i Bi BKT�+ib BM/BpB/m�Hb �i p�`BQmb /2;`22b-
Q7i2M `2H�i2/ iQ �;2 �M/ +Q@KQ`#B/BiB2bX 6Q` 2t�KTH2- BM@
72+i2/ BM/BpB/m�Hb K�v #2 iQi�HHv �bvKTiQK�iB+- T`Q/m+2
~m@HBF2 bvKTiQKb- Q` �/p�M+2 iQ 7mHH �+mi2 `2bTB`�iQ`v /Bb@
i`2bb bvM/`QK2 U�_.aV r?2`2 i?2v `2[mB`2 MQM@BMp�bBp2 iQ
7mHH K2+?�MB+�H p2MiBH�iBQMX h?2b2 7�+iQ`b ?�p2 +QMi`B#mi2/
iQ i?2 rQ`H/rB/2 bT`2�/ Q7 BM72+iBQMb- �M/ #v J�`+? kyky-
i?2 rQ`H/ ?2�Hi? Q`;�MBx�iBQM Uq>PV ?�b /2+H�`2/ i?2 pB`mb
� T�M/2KB+X 6B;m`2 R

6B;m`2 RX 1J a�_a@*Qo@k oB`mb

�++Q`/BM; iQ i?2 /�i� Q#i�BM2/ 7`QK +QmMi`B2b bm+? �b
*?BM�- aQmi? EQ`2� �M/ Ai�Hv UbQK2 Q7 i?2 }`bi 2TB+2Mi2`b Q7
i?2 T�M/2KB+V- i?2`2 Bb � ;2M2`�H +QMb2Mbmb i?�i *PoA.@RN
KQbi b2p2`2Hv BKT�+ib BM/BpB/m�Hb i?�i ?�p2 �M mM/2`HBMBM;
+QM/BiBQM U2X;X +�`/BQp�b+mH�` �M/ `2bTB`�iQ`v /Bb2�b2bVX BK@
KmMQ/2}+B2M+v /BbQ`/2`b- /B�#2i2b- �M/ BM/BpB/m�Hb �#Qp2
8y v2�`b Q7 �;2X �Hi?Qm;? i?Bb `2K�BMb � p�HB/ QTBMBQM-
+�b2b Q7 � 72r +?BH/`2M �M/ vQmM;2` �/mHib ?�p2 2M+QmM@
i2`2/ i?2 /Bb2�b2- `2bmHiBM; BM `2bTB`�iQ`v 7�BHm`2 �M/ +�mb2
Q7 /2�i?bX AKKmM2 bvbi2K 7�BHm`2 BM i?2 KQbi b2p2`2 +�b2b
b22K iQ #2 KQ`2 BM+HBM2/ iQ /2p2HQT �_.aX (R) AM bBim�iBQMb
r?2`2 HmM; `2b2`p2 +�T�+Biv Umb2/ mT i?2 `2/mM/�M+v Q7 i?2
HmM;b iQ � TQBMi r?2`2 i?2v 2tT2`B2M+2 � +`BiB+�H- T`2+BTBiQmb
/2+HBM2 BM 7mM+iBQMV `2bmHi BM 2K2`;2M+v `2[mB`2K2Mi Q7 �i
H2�bi bmTTH2K2Mi�H Qtv;2M UPkV- bQK2iBK2b H2�/BM; iQ i?2
TQBMi Q7 K�M/�iQ`v K2+?�MB+�H p2MiBH�iBQM UmT iQ 1J*P
mb2V BM Q`/2` iQ K�BMi�BM �++2Ti�#H2 Pk b�im`�iBQMX AM H�i2`
bi�;2b- i?2 BKK2Mb2 BM~�KK�iQ`v `2�+iBQM U7QHHQrBM; +v@
iQFBM2 biQ`K `2�+iBQM iQ i?2 pB`mbV �M/ BKKmM2 `2bTQMb2
BMi2`72`2b rBi? i?2 ;�b 2t+?�M;2 7mM+iBQMb H2�/BM; iQ bQK2@
r?�i mMB[m2 7Q`K Q7 HB72@i?`2�i2MBM; �+mi2 _2bTB`�iQ`v .Bb@
i`2bb avM/`QK2 Q7i2M `2bmHiBM; BM HQbb Q7 HB72X (k- j)

AMBiB�HHv- KQbi +`BiB+�H +�`2 �M/ BMi2MbBpBbib �TT`Q�+?2/
i?2 b2p2`2 *PoA.@RN T�iB2Mib �b � b2`BQmb TmHKQM�`v pB`�H
BM72+iBQM rBi? +?�HH2M;BM; bvKTiQKb Q7 �_.aX Ai #2+�K2

�TT�`2Mi- i?�i i?2 pB`�H BKT�+i /2KQMbi`�i2/ +H�bbB+ �_.a@
HBF2 TmHKQM�`v bvKTiQKb- r?B+? T`Q;`2bb2/ BM � bQK2r?�i
/Bz2`2Mi T�ii2`M `2[mB`BM; KQ/B}+�iBQM Q7 +�`2X �i i?2 iBK2
Q7 i?Bb r`BiBM;- Bi �TT2�`b i?�i i?2 a�_a@*Qo@k pB`mb /Q2b
2Mi2` pB� i?2 HmM; bvbi2K- r?2`2 Bib +?�M;2b �`2 MQr +QMbB/@
2`2/ +H�bbB+ BM �TT2�`�M+2 QM *h b+�Mb- T�`iB+mH�`Hv BM i?2
KQ/2`�i2 iQ b2p2`2 T�iB2Mi T`2b2Mi�iBQMX Ai Bb #2;BMMBM; iQ
�TT2�` iQ ?�p2 � T`Q;`2bbBQM bQK2r?�i /BbbBKBH�` iQ +H�bbB+
�_.a- BM bTBi2 Q7 BKT`Qp2/ A*l K�M�;2K2Mi BM p2`v b2p2`2
+�b2bX h?2b2 T�iB2Mib �`2 MQi2/ iQ ?�p2 � HQM;2` i2`K A*l
bi�v �M/ 2M?�M+2/ p2MiBH�iQ`v M22/b i?�M 2tT2+i2/X AM �/@
/BiBQM iQ p�`B�#H2 `2bTQMb2b iQ +�`2- i?2`2 r�b /Bb+Qp2`2/ �
bB;MB}+�Mi /Bbb2KBM�i2/ BMi`�p�b+mH�` +Q�;mHQT�i?v U.A*V-
`2bmHiBM; BM KB+`Q@i?`QK#mb 7Q`K�iBQMb rBi? i?2 bK�HH p�b@
+mH�im`2 U/Bbi�H 2ti`2KBiB2b- FB/M2v- HBp2`- ?2�`i- #`�BM- 2i+XVX
h?2b2 �TT2�`2/ iQ +QKTQmM/ i?2 b2p2`Biv Q7 /Bb2�b2- 2p2M
BM T�iB2Mib rBi? 72r Q` MQ +Q@KQ`#B/BiB2bX P#b2`p�iBQMb +QM@
}`K2/ i?2b2 T�iB2Mib 2tT2`B2M+2/ ;`�/m�HHv BM+`2�bBM; /@
/BK2` H2p2Hb �M/ � HQr2`2/ TH�i2H2i +QM+2Mi`�iBQM- BM/B+�iBM;
� +QKTQmM/BM; Bbbm2 Q7 BMi`�p�b+mH�` +Q�;mH�iBQMX (9)

q?2M +QmTH2/ rBi? i?2 b2`BQmb PtB/�iBp2 ai`2bb2b i?�i
r2`2 /2p2HQTBM;- +QKTQmM/BM; i?2 iBbbm2 /�K�;2 �M/ bvb@
i2KB+ +QKTHB+�iBQMb UBM+Hm/BM; HQbb Q7 HBK#- KvQ+�`/B�H BM@
7�`+iBQM- bi`QF2- 2i+XVX q?2M i`2�i2/ rBi? mM7`�+iBQM�i2/
?2T�`BM Ul6>V- i?2 T�iB2Mib i2M/2/ iQ `2bTQM/ 7�pQ`�#HvX
h?Bb ?�b #22M bm;;2bi2/ �b � `2bmHi Q7 i?2 BMi`�p�b+mH�` +Q@
�;mHQT�i?v- rBi? BiǶb Q7i2M ?B;?Hv 2H2p�i2/ /@/BK2` H2p2Hb-
2H2p�i2/ +B`+mH�iBM; pQM qBHH2#`�M/Ƕb 6�+iQ` Upq6V- �M/ BM@
i2`�+iBQM rBi? +B`+mH�iBM; 6�+iQ` 3 r2`2 b?QrMX h?Bb Bb +QM@
bBbi2Mi rBi? i?2 7�+i i?�i i?Bb *QMQM�pB`mb i�`;2ib �*1k
`2+2TiQ`b 7QmM/ BM #Qi? i?2 HmM;b �M/ 2M/Qi?2HB�H +2HHb Q7
p2bb2H r�HHbX qBi? 2M/Qi?2HB�H /�K�;2 r�b BM+m``2/- 2b+�T2
Q7 `2bB/2Mi bm#2M/Qi?2HB�H pq6 2M+QmMi2`2/ 6�+iQ` 3 �M/
HBF2Hv +QMi`B#mi2/ iQ i?2 #HQQ/ +Q�;mHQT�i?vX aQK2 ?�p2
bm;;2bi2/ i?�i i?Bb Bb +QMbBbi2Mi rBi? i?2 7�+i i?�i i?2 bTBF2
T`Qi2BMb Q7 i?2 *Q`QM�pB`mb i�`;2i2/ i?2 �*1k `2+2TiQ`b HQ@
+�i2/ BM i?2 i?BM HBMBM; 2M/Qi?2HB�H +2HHb Q7 MQi QMHv p�b+mH�`
r�HHb +QMi�BMBM; bm+? `2+2TiQ`b- #mi �HbQ T`2b2Mi rBi?BM i?2
HmM; �Hp2QH�` hvT2 AA +2HHbX h?Bb 2tTH�BM ?Qr Bi MQi QMHv
BKT�+ib i?2 HmM;- #mi �HbQ BMpQHp2b i?2 /2HB+�i2 2M/Qi?2HB�H
+�TBHH�`B2b BM i?2 �`2� Q7 ;�b 2t+?�M;2X AM /Bb2�b2 T`Q;`2b@
bBQM- i?2 }M/BM; Q7 � .A* i?2M �++2Mim�i2b i?2 /�K�;2
iQ i?2 BKTQ`i�Mi BMi2`biBiB�H HmM; �Hp2QH�` �`2�b- `2bmHiBM;
BM HQr2`BM; Q7 yk b�im`�iBQM H2p2Hb BM i?2 7�+2 Q7 �/2[m�i2
p2MiBH�iBQM 2zQ`ibX h?Bb K�v `2~2+i � `2�bQM 7Q` T`QHQM;2/
A*l �M/ p2MiBH�iBQM KQ/B}+�iBQM `2[mB`2K2Mib BM i?2 b2p2`2
*PoA.@RN T�iB2MibX

�b 2�`Hv �b kyyk- GQb+�HxQ T`2b2Mi2/ � T�T2` 2tTH�BMBM;
i?2 BMi2`�+iBQM Q7 PtB/�iBp2 ai`2bb iQ 2M/Qi?2HB�H +2HH /vb@
7mM+iBQM �M/ BMi`�p�b+mH�` i?`QK#QbBbX AM i?Bb +QMi`B#miBQM-
?2 T`2b2Mi2/ � +QM+Bb2 2tTH�M�iBQM Q7 i?2 /�K�;2 `2bmHiBM;
7`QK 2t+2bb `2�+iBp2 Qtv;2M bT2+B2b U_PaV �++mKmH�iBQMb-
�M/ BKT�+i2/ i?2 `2bmHi�Mi �i?2`Qi?`QK#QiB+ �M/ p�b+mH�`
`BbF BM+`2�b2bX (8) �b KQ`2 FMQrH2/;2 Bb 7QmM/ BM i?2 bim/v
Q7 i?2 *PoA.@RN T�M/2KB+- Bi Bb #2+QKBM; �TT�`2Mi i?�i
i?2 pB`�H BKT�+i 2ti2M/b r2HH #2vQM/ i?2 �Hp2QH�` HmM; �M/
;�b 2t+?�M;2- #mi K�v #2 7m`i?2` +QKTHB+�i2/ bvbi2KB+�HHv
/m2 iQ BMi`�p�b+mH�` /�K�;2 �M/ `2bmHi�Mi +Q�;mHQT�i?vX
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9dy _Q#2`i qX �H2t�M/2`

h?Bb /�K�;2 `2T`2b2Mib � `2�bQM�#H2 i�`;2i 7Q` i?2 mb2 Q7
+ao6 BM i?Bb T`QD2+i iQ KBiB;�i2 �M/ TQi2MiB�HHv ?2HT `2T�B`
i?2 /�K�;2/ ;�b 2t+?�M;2 �`2�b Q7 i?2 BMpQHp2/ HmM; iBb@
bm2b- #�b2/ QM TQbBiBp2 +HBMB+�H 2tT2`B2M+2b BM *PS. �M/
A6G /Bb2�b2 T�iB2Mib r?B+? �`2 +QMiBMmBM; iQ #2 bim/B2/ BM
+HBMB+�H i`B�H �i i?Bb iBK2X

h?2 T�i?Q;2M2bBb Q7 �_.a U�b BMbiB;�i2/ #v *PoA.@RNV-
#2;BMb rBi? i?2 pB`mb 2Mi2`BM; i?2 ?mK�M #Q/v �M/ BM72+iBM;
i?2 `2bTB`�iQ`v i`�+i- KQ`2 bT2+B}+�HHv �ii�+FBM; i?2 HQr2`
�B`r�vb r?B+? �`2 #2HB2p2/ iQ ?�p2 � ?B;?2` +QM+2Mi`�iBQM
Q7 �*1@k `2+2TiQ`b U2Mi`v TQBMi 7Q` i?2 +Q`QM�@pB`mbVX oB@
`�H `2THB+�iBQM �M/ bm#b2[m2Mi +viQFBM2 biQ`K `2H2�b2- i`B;@
;2`b � K�DQ` rB/2bT`2�/ BM~�KK�iQ`v �M/ BKKmM2 `2�+iBQM
rBi?BM i?2 ;�b 2t+?�M;2 `2;BQM Q7 i?2 HmM;- 2p2Mim�HHv }HHBM;
i?2 �Hp2QHB rBi? � T`Qi2BM�+2Qmb K�i2`B�H �M/ HQbb Q7 bm`@
7�+i�Mi r?B+? 2z2+iBp2Hv BMi2``mTib i?2 +�TBHH�`vf�Hp2QH�`
TQ`iBQM Q7 i?2 HmM; H2�/BM; iQ HQbb Q7 Pk b�im`�iBQM �M/ 2t@
+?�M;2X h?2 2/2K� +�mb2/ rBi?BM i?2 BMi2`biBiB�H TQ`iBQMb Q7
i?2 /Bbi�H �B`r�v �M/ �Hp2QHB #2+QK2b K�bbBp2- �M/ Bb 2�bBHv
`2T`2b2Mi2/ BM >_*h HmM; Q` +?2bi bim/B2bX lb2 Q7 6HmB//�
6_A �M�Hvb2b ?�b H2/ mb iQ � #2ii2` mM/2`bi�M/BM; Q7 i?2
BKTQ`i�Mi /Bz2`2M+2b BM i?2 �_.a +H�bbB+�HHv 2M+QmMi2`2/
�M/ i?2 �_.a �bbQ+B�i2/ rBi? *PoA.@RN T�iB2MibX Ai Bb #2@
HB2p2/ i?�i *PoA.@RN ;`QmT Q7i2M BMBiB�HHv `2TQ`i MQ K�DQ`
/B{+mHiv BM i?2B` 2zQ`i iQ #`2�i?2 `2H�iBp2Hv 2�bBHv- ?Qr2p2`-
rBi? HQr2`BM; Pk b�im`�iBQMb- bQK2 /2;`22 Q7 +QM7mbBQM �M/
bB;Mb Q7 HQr Qtv;2M�iBQM �`2 2M+QmMi2`2/X Ai �TT2�`b i?�i �
bB;MB}+�Mi 72�im`2 BM *PoA.@RN `2H�i2/ �_.a BMpQHp2b p�b@
+mH�` /BH�iBQM �M/ TmHKQM�`v 2/2K� Q7i2M KBKB+FBM; }M/@
BM;b Q7 ?B;? �HiBim/2 TmHKQM�`v 2/2K� T�iB2Mib U>�S1V- Q7@
i2M b?QrBM; BMi2`biBiB�H �M/ �Hp2QH�` ~mB/ �++mKmH�iBQM rBi?
�++QKT�MvBM; K2Mi�H +QM7mbBQMX Ai K�v 2tTH�BM r?v T�@
iB2Mib `2[mB`BM; ?QbTBi�HBx�iBQM K�v #2 bQK2r?�i BKT`Qp2/
QM Pk bmTTH2K2Mi pB� MQM@BMp�bBp2 KQ/�HBiB2b UBM+Hm/BM;
M22/ 7Q` ?B;? ~Qr Q` "AS�S mb2V �i iBK2 Q7 T`2b2Mi�iBQM iQ
i?2 >QbTBi�HX AM bmKK�`v- i?2b2 K�v T`Q;`2bb iQ KQ`2 b2`B@
Qmb BKT�B`K2Mi Q7 QM2- Q` �HH- ;�b /BzmbBQM 2H2K2Mib +�mb2/
#v p�b+mH�` BM2[m�HBiv Q7 o2MiBH�iBQMfS2`7mbBQM UofZV- rBi?
/2p2HQTK2Mi Q7 TmHKQM�`v b?mMiBM;- �M/ BMi2`biBiB�H #�``B2`
+?�M;2b HQr2`BM; 2z2+iBp2 ;�b 2t+?�M;2X q�;M2` Ukyy3V bm;@
;2bi2/ i?2 mb2 Q7 JmHiBTH2 AM2`i :�b 1HBKBM�iBQM h2+?MB[m2b
UJA:1hV iQ [m�MiB7v ofZ BM2[m�HBiv �M/ TmHKQM�`v b?mMi@
BM;- BM+Hm/BM; i?2 �#BHBiv iQ 2p�Hm�i2 2ti`�@TmHKQM�`v BM~m@
2M+2b UBM+Hm/BM; +�`/B�+ QmiTmi- #Q/v i2KT2`�im`2- 2i+XVX (e)

aQK2 �/p�M+2 iQ i?2 `2[mB`2K2Mi Q7 K2+?�MB+�H p2MiB@
H�iBQM r?B+? Kmbi #2 K�M�;2/ bQK2r?�i /Bz2`2MiHv i?�M
�_.a BM b2p2`2 TM2mKQMB�b r?2`2 +QKTHB�M+2 Bb Q7i2M +QK@
T`QKBb2/ �M/ i?2 T�iB2MiǶb T`Q;`2bb iQ bi`m;;HBM; iQ p2MiB@
H�i2X �TT`QtBK�i2Hv QM2@i?B`/ Q7 KQ/2`�i2@b2p2`2 *PoA.@
RN T�iB2Mib ?�p2 `2H�iBp2Hv MQ`K�H Q` bHB;?iHv HQr2` +QKTHB@
�M+2- #mi /`QTTBM; Pk b�im`�iBQMb BM bTBi2 Q7 bmTTH2K2Mi�@
iBQMX (d) h?2b2 T�iB2Mib �`2 pmHM2`�#H2 iQ p2MiBH�iQ`@`2H�i2/
TmHKQM�`v /�K�;2- r?2`2 mb2 Q7 bi�M/�`/ +`BiB+�H +�`2 T`Q@
iQ+QHb K�v #2 ?�`K7mH �M/ H2�/ iQ +QKTHB+�iBQMbX Pp2`mb2
Q7 ?B;? iB/�H pQHmK2b- ?B;?2` S11S T`2bbm`2b- �M/ Q7i2M
BKT`QT2` TQbBiBQMBM; UbmTBM2 p2`bmb mbBM; KQ`2 T`QM2 TQbB@
iBQMBM;V K�v �+im�HHv #2 Qp2`@/Bbi2M/BM; i?2 HmM;bX h?Bb
`2bmHib BM rQ`b2MBM; i?2 �_.a +QM/BiBQM- `2bmHiBM; BM �

~mB/ H2�F BMiQ i?2 �Hp2QHBX h?Bb +QMi`B#mi2b iQ 7m`i?2` ;�b
2t+?�M;2 �`2� /�K�;2 UrBi? BM}Hi`�iBQM Q7 }#`Q#H�bib �M/
b+�``BM;V Q` `mTim`2 Q7 �Hp2QHB- T`Q/m+BM; B``2pQ+�#H2 /�K@
�;2 iQ i?2 HmM; �M/ 7Q` i?Qb2 r?Q bm`pBp2- � HQM;@i2`K HmM;
/vb7mM+iBQMX AM i?2 kyRj L2r 1M;H�M/ CQm`M�H Q7 J2/B+BM2-
.`X :m2`BM Tm#HBb?2/ i?2 S_Pa1o� aim/v- � T`QbT2+iBp2-
`�M/QKBx2/ +QMi`QHH2/ bim/v `2TQ`i2/ i?2 p�Hm2 Q7 T`QM2
TQbBiBQMBM; BM MQM@*PoA.@RN �_.a T�iB2Mib QM bi�M/�`/
p2MiBH�iBQM T`QiQ+QHbX h?2b2 T�iB2Mib Q7i2M /B/ #2ii2` �M/
b?Q`i2M2/ i?2 p2MiBH�iQ`v /2K�M/ 7�bi2` i?�M i?Qb2 TH�+2
BM � bi�M/�`/ bmTBM2 TQbBiBQMBM;X (3)

1�`Hv *?BM2b2 `2TQ`ib /2+H�`2/ i?�i *h r�b �b �++m`�i2
�b 2�`Hv i2biBM; QTiBQMb BM /2i2`KBMBM; i?2 /B�;MQbBb �M/-
Q7i2M- i?2 T`Q;MQbBbX qBi? i?2 K�DQ` �/p�M+2b �M/ �//B@
iBQM�H #2M2}i 7`QK mb2 Q7 6HmB//� �M�HviB+b +�M MQr ?2HT
iQ T`Q;MQbiB+�i2 i?2 +Qm`b2 Q7 T�iB2Mib- �M/ ?2HT �M�Hvx2
i?2 b�72 �M/ 2z2+iBp2 mb2 Q7 +�`27mH p2MiBH�iBQM T`QiQ+QHb
r?B+? ?2HT i`�+i `2[mB`2/ bi`B+i pQHmK2 +QMi`QHb �M/ +�`2@
7mHHv +QQ`/BM�i2/ S11S BM Q`/2` iQ T`2p2Mi �Hp2QH�` +QHH�Tb2
�M/ 7�BHm`2X �TT�`2MiHv BM bQK2 BM/BpB/m�Hb i?2 ?B;?Hv `2@
�+iBp2 BM~�KK�iQ`v@BKKmM2 `2bTQMb2 K�v #2+QK2 `�TB/Hv
Qp2`r?2HKBM;X h?2b2 BM/BpB/m�Hb 2t?B#Bi b2p2`2 BM~�KK�@
iQ`v T�ii2`Mb rBi?BM i?2 �Hp2QHB- �HQM; rBi? b2p2`2 /�K�;2
iQ i?2 �Hp2QH�`@+�TBHH�`v �M/ BMi2`biBiB�H ;�b 2t+?�M;2 K2K@
#`�M2 �M/ `2bmHiBM; BM b2p2`2 TmHKQM�`v 2/2K�X 6B;m`2 k

6B;m`2 kX .B�;`�KK�iB+ �Hp2QHmb S?�b2b BM *PoA.@RN *?�M@
;2bAM :�b 1t+?�M;2 *�T�#BHBiv, G27i aB/2 41tm/�iBp2 S?�b2
a?QrBM; S� /BH�iBQM- BM}Hi`�iBQM Q7 ~mB/ /m2 iQ BM~�KK�@
iBQM� BKKmM2 `2�+iBQM U+viQFBM2 biQ`KV BMiQ �Hp2QHmb- BM+Hm/@
BM; q"*-J�+`QT?�;2b- LE- 2i+X Q7 BMM�i2 BKKmM2 :`QmTc _B;?i
aB/2 4 6B#`QT`QHB72`�iBQM S?�b2 b?QrBM; TQQ` ;�b 2t+?�M;2- /�K@
�;2iQ �Hp2QH�` hvT2 A 2TBi?2HB�H +2HHb- S`QHB72`�iBQM �Hp2QH�` hvT2
AA +2HHbUbm`7�+i�MiV- 6B#`Q#H�biB+ BM}Hi`�iBQM � i?B+F2MBM; Q7 AM@
i2`biBiB�H aT�+2BKT2/BM; 2z2+iBp2 ;�b 2t+?�M;2X Ü (AHHmbi`�iBQM #v
ai2p2M h�iK�M- a�M .B2;Q- *�-la�)

6`2[m2MiHv- i?2 #2bi +Qm`b2 Q7 i`2�iK2Mi 7Q` i?2b2 BM/BpB/@
m�Hb Bb � KQ/B}2/ T`QiQ+QH 7Q` TQbBiBp2 2M/ 2tTB`�iQ`v T`2b@
bm`2 US11SV 7`QK MQM@BMp�bBp2 Q` K2+?�MB+�H p2MiBH�iBQM BM
Q`/2` iQ 2p2M K�BMi�BM Qtv;2M�iBQM H2p2Hb M22/2/X (N) P7i2M-
i?Bb `2[mB`2b �M BM/m+2/ +QK� BM Q`/2` 7Q` i?2 T�iB2Mib iQ
MQi i`v iQ ǳQp2``B/2 i?2 p2MiBH�iQ`Ǵ- �M/ �+?B2p2 i?2 #2bi
TQbbB#H2 p2MiBH�iBQMfT2`7mbBQM +�T�#BHBiB2bX q?2M T�iB2Mib
�`2 `2[mB`2/ iQ ;Q QM K2+?�MB+�H p2MiBH�iBQM- Bi Bb ;2M2`�HHv
+QMbB/2`2/ i?�i mb2 Q7 +QMi`QHH2/ HQr iB/�H pQHmK2b- BM/m+2/
+QK�- �M/ mb2 Q7 KQbiHv T`QM2 TQbBiBQMBM; �`2 i?2 QTiBK�H
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Pp2`pB2r Q7 *PoA.@RN GmM; .�K�;2 9dR

+QM/BiBQMb M22/2/ iQ b�Hp�;2 i?2 T�iB2MibX h?2`2 Bb +HBMB+�HHv
bB;MB}+�Mi 2pB/2M+2 i?�i KQ/2`�i2 iQ b2p2`2 T�iB2Mib U?Qb@
TBi�HBx�iBQMfA*lV i?�i ?�p2 `2+Qp2`2/ 7`QK i?2B` *PoA.@
RN BM72+iBQMc #mi biBHH ?�p2 KBH/ iQ b2p2`2 HmM; BKT�B`K2Mi
/m2 iQ i?2 2ti2MbBp2 `2bTQMb2 iQ i?2 pB`�H �ii�+F- BM+Hm/@
BM; }#`QiB+ +?�M;2b i?�i �`2 T2`K�M2Mi +QKTHB�M+2 �M/ ;�b
2t+?�M;2 Bbbm2bX

h?2`27Q`2- r2 T`QTQb2 � bim/v miBHBxBM; bi`B+iHv �miQHQ@
;Qmb �/mHi +2HHmH�` bi`QK�H p�b+mH�` 7`�+iBQM U+ao6V �b �
TQi2MiB�H BMi2`p2MiBQM�H K2i?Q/ 7Q` i?Bb TQTmH�iBQM ;`QmT
/2KQMbi`�iBM; HmM; /vb7mM+iBQM `2bB/m�X h?2 mb2 Q7 �miQHQ@
;Qmb- bi2Kfbi`QK�H +2HH 2H2K2Mib BM i?2 +ao6 �`2 FMQrM iQ
+QMi`B#mi2 iQ K2/B�iBQM Q7 i?2 BM~�KK�iQ`v �M/ BKKmM2
`2�+iBQMb rBi?BM i?2 #Q/v pB� +2HH ivT2b- +2HHmH�` b2+`2iBQMb-
�M/ bB;M�HBM; U+QKKQMHv FMQrM �b ǳT�`�+`BM2Ǵ 7mM+iBQMBM;V
iQ /�K�;2/ iBbbm2b- �M/ i?2`27Q`2- �`2 TQi2MiB�HHv B/2�HHv
bmBi2/ iQ ?2HT KBiB;�i2 i?Bb bBim�iBQMX (Ry) h?2 ?2i2`Q;2@
M2Qmb +2HHmH�` TQTmH�iBQM Q7 +ao6 +QMbBbib Q7 +2HHb BKTQ`i�Mi
iQ i?2 BMM�i2 BKKmM2 bvbi2K UM2mi`QT?BHb- K�+`QT?�;2b-
KQMQ+vi2b- /2M/`BiB+ +2HHb- LE +2HHb- K�bi +2HHb - 2i+XV- r?B+?
�`2 i?2 }`bi `2�+iQ`b iQ �Mv 7Q`2B;M �MiB;2M 2M+QmMi2`-
�M/ b2`p2 iQ ǳT`2b2MiǴ i?2 7Q`2B;M 2H2K2Mib iQ i?2 �/�T@
iBp2 BKKmM2 bvbi2KX h?2 �/�TiBp2 BKKmM2 bvbi2K i?2M
Q7i2M +�M T`Q/m+2 T`Qi2+iBp2 �MiB#Q/B2b- 2z2+iBp2Hv 2HBKB@
M�i2b T�i?Q;2Mb #v T`2p2MiBM; `2THB+�iBQM �M/ Q7i2M T`QpB/2
HQM;@i2`K T`Qi2+iBQM BM +�b2 Q7 7mim`2 2tTQbm`2b- Q7i2M #v
+`2�iBQM Q7 bT2+B}+ �MiB#Q/B2bX (RR)1H2K2Mib Q7 i?2 �/�TiBp2
BKKmM2 bvbi2K Uh@`2;mH�iQ`v- "@HvKT?Q+vi2b UK�``Qr Q`B@
;BMV- �M/ p�`B2iB2b Q7 h@*2HHb UHvKT?QB/ iBbbm2bV �`2 i?Qm;?i
iQ #2 i?2 F2v iQ i?2 7mim`2 `2bBbi�M+2 iQ `2@2tTQbm`2 iQ bT2@
+B}+ �MiB;2MbX aQK2 Q7 i?2b2 +2HHb �`2 7QmM/ rBi?BM i?2 +ao6-
#mi KQ`2 �`2 �ii`�+i2/ UT�`iB+mH�`Hv h@`2;mH�iQ`v ;`QmTV Q`
+`2�i2/ BM- Q` M2�`- i?2 bBi2b Q7 BM72+iBQM Q` 7Q`2B;M T`Qi2BMb
#v T2`B�/p2MiBiB�H UT2`B+vi2b- 2M/Qi?2HB�H- �/p2MiBiB�HV �M/
K2b2M+?vK�H +2HHbX "v BMi`Q/m+iBQM Q7 i?2b2 +ao6 +QKTQ@
M2Mib- Bi Bb ;2M2`�HHv `2+Q;MBx2/ i?�i K�Mv ǳ?QK2Ǵ iQ i?2
`2bB/m�H /�K�;2/ �M/ BM~�K2/ �`2�b iQ ?2HT KBiB;�i2 i?2
i2`KBM�H b+�``BM; �M/ `2bi`B+iBQM Q7 7mM+iBQM BM i?2 BM/BpB/@
m�H T�iB2MiX (Rk) h?2 #�bBb 7Q` i?2 p�Hm2 Q7 +ao6 +QK2b 7`QK
T`2pBQmb bim/B2b +H2�`Hv b?QrBM; i?2 b�72iv Q7 bm+? �miQHQ@
;Qmb +2HH �M/ 2{+�+v BM /2�HBM; rBi? b+�`B}2/ �M/ +?`QMB+
BM~�KK�iQ`v /BbQ`/2`bX 6B;m`2 j

Ai Bb bm;;2bi2/ i?�i i?2`2 Bb p�Hm2 BM BM+Q`TQ`�iBQM Q7
i?2 mb2 Q7 i?2 6HmB//� 7mM+iBQM�H `2bTB`�iQ`v BK�;BM; U6_AV
�M�Hvb2b mbBM; >_*h GmM; UBM?�H�iBQM Ĝ 2t?�H�iBQM b2`B2bV
iQ 2p�Hm�i2 i?2 bi`m+im`�H +?�M;2b BM TmHKQM�`v /vb7mM+@
iBQMX �Hi?Qm;? B7 HmM; *h Bb MQi 72�bB#H2 BM i?2 b2p2`2Hv
+QKT`QKBb2/ T�iB2Mib- mb2 Q7 i?BM b2+iBQM *h *?2bi +�M #2
mb2/ 7Q` Km+? Q7 i?2 BM7Q`K�iBQM ;�i?2`BM;X h?Bb BM7Q`K�@
iBQM Bb `2+QKK2M/2/ iQ #2 +QKT�`2/ 7`QK #�b2HBM2 iQ bBt
UeV KQMi? b�KTHBM; iQ /2i2`KBM2 �M�iQKB+�H }M/BM;b Q7 i?2
i`2�iK2Mi 2{+�+v U+ao6V BM Bib KBiB;�iBQM Q7 BM~�KK�iQ`v
/�K�;2 �M/ bi`m+im`�H `2bTQMb2 BM i?2 `2bB/m�H /�K�;2/
iBbbm2b rBi? +QKT�`�iBp2 TmHKQM�`v 7mM+iBQM bim/B2bX 6B;@
m`2 9

�b �/BTQb2 iBbbm2 +QKTH2t U�h*V Bb � TH2MiB7mH- b�72- �M/
KBMBK�HHv BMp�bBp2 `2bQm`+2 7Q` �+[mBbBiBQM Q7 i?2 �miQHQ@
;Qmb KmHiBTQi2Mi ai2Kfai`QK�H *2HHb r?B+? �`2 +QHH2+iBp2Hv

6B;m`2 jX lTT2` G27i, AK�;2 Q7 �/BTQb2 hBbbm2 *QKTH2t U�h*V-
�/BTQ+vi2b Uv2HHQrV MQi BM ao6-U}M2 K2b? Q7 T2`Bp�b+mH�` T2`B@
�/p2MiBiB�H bi2Kfbi`QK�H +2HHb +QKT`BbBM;+ao6Vc lTT2` _B;?i,
*2Mi`B+vi2 Ryyy- +HQb2/ bvbi2K 7Q` +ao6/B;2biBp2 BbQH�iBQM- BM+m@
#�iBQMfb?�F2` i�#H2 7Q` +QM+2Mi`�iBQM +ao6c .B�;`�K Q7>2i2`Q@
;2M2Qmb +2HH TQTmH�iBQM Q7 ai2Kfai`QK�H *2HHb Q7 +ao6 ULQi2,
*QKT`Bb2/ Q7 +2HHb Q7 #Qi? BMM�i2 �M/�/�TiBp2 BKKmMBiv

6B;m`2 9X JQ/2`�i2 *PoA.@RN *h *?2biX :`QmM/ :H�bb �T@
T2�`�M+2 P7 S2`BT?2`�H G2bBQMb U"Hm2 �``Qr 1t�KTH2bVX (AK�;2b
S`QpB/2/ #v JB+?�2H LBbb2M#�mK- J.-AMi2`p2MiBQM�H _�/BQHQ@
;Bbi)

`272``2/ iQ �b *2HHmH�` ai`QK�H o�b+mH�` 6`�+iBQM U+ao6VX
Ai ?QH/b i?2 H�`;2bi /2TQi Q7 bm+? ?2i2`Q;2M2Qmb +2HHb BM
i?2 #Q/v- �M/ b?QrM iQ ?�p2 � +QK#BM�iBQM Q7 bmTTQ`iBp2
+2HHb �M/ mM/2bB;M�i2/ +2HHb U�miQHQ;Qmb �/mHi bi2K +2HHbVX
h?2v MQr ?�p2 � /2KQMbi`�i2/ p�Hm2 BM `2T�B` �M/ `2;2M2`@
�iBp2 +�T�#BHBiB2b BKTQ`i�Mi 7Q` i?2 #Q/v iQ `2T�B`-?2�H �M/
K�BMi�BM Bib ?QK2Qbi�bBb �+iBpBiB2bX h?2 +QM+2Mi`�iBQM Q7
i?2b2 BKTQ`i�Mi `2T�`�iBp2 +2HHb rBi? �h* 7�` 2t+22/b i?�i
7QmM/ 7`QK #QM2 K�``Qr Q`B;BM UMQM@?2K�iQTQB2iB+ bi2K
+2HH ;`QmTVX 6B;m`2 8

k J�h1_A�Ga �L. J1h>P.a,
qBi? i?2 �/p2Mi Q7 bi2`BH2- +Q�i2/- /BbTQb�#H2- +HQb2/ bv@
`BM;2 KB+`Q+�MMmH� bvbi2K U:1Ja- hmHBT J2/B+�H AM+ǲ a�M
.B2;Q- *�- la�V- ;2MiH2- b�72 �M/ 2�bv �++2bb iQ i?2b2 +2HHb
�M/ �ii�+?K2Mi K�i`Bt U1*JV ?�b T`Qp2M iQ #2 �KQM;bi
i?2 KQbi `2HB�#H2 �M/ i`mbi2/ bvbi2Kb �p�BH�#H2X (Rj) h?2
iBMv +�MMmH�b U�p2`�;BM; kXRR KK P.V �HHQr i?2 ;2MiH2-
b�72 �M/ 2z2+iBp2 K2�Mb Q7 ?�`p2biBM; i?2 M22/2/ iBbbm2 iQ
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9dk _Q#2`i qX �H2t�M/2`

6B;m`2 8X .BbTQb�#H2- *HQb2/ av`BM;2 avbi2K lbBM;*Q�i2/
JB+`Q+�MMmH� avbi2K U:1Ja- hmHBT J2/B+�H- a�M .B2;Q-
*�- la�X GQr T`2bbm`2 �+[mBbBiBQM Q7 iao6 iQ T2`KBiBbQH�@
iBQMf+QM+2Mi`�iBQM Q7 +ao6X "QiiQK _B;?i, AM+Hm/2 kXR KK P.
BM}Hi`�iBQM UKmHiBTH2QT2MBM;bV �M/ ?�`p2biBM; UKB//H2 +�MMmH�VX

T`QpB/2 KBHHBQMb Q7 pB�#H2 ai2Kfai`QK�H +2HHmH�` 2H2K2MibX
lbm�H pQHmK2b Ujy@j8 ++ BM+Hm/BM; +�``B2` ~mB/f/BHmi2 HQ@
+�H bQHmiBQMV �`2 i?2M +2Mi`B7m;2/ URyyy ;@7Q`+2- 8 KBMV
iQ vB2H/ ky@k8 ++ Q7 ǳ+QKT`2bb2/ HBTQ�bTB`�MiǴX .B;2biBp2
T`QiQ+QHb 7Q` BbQH�iBQM Q7 i?2b2 +2HHb 7`QK i?2 �/BTQb2 �M/
K�i`Bt vB2H/BM; � H�`;2 MmK#2` Q7 7`2b?Hv ?�`p2bi2/ �M/
BbQH�i2/f+QM+2Mi`�i2/ ai2Kfai`QK�H *2HHb 7Q` mb2X h?2b2
�`2 +�`27mHHv 2p�Hm�i2/ 7Q` +2HHmH�` MmK#2`b �M/ pB�#BHBiv
UrBi? _"* `2KQp�HV- �M/ +?�`�+i2`Bx�iBQM pB� ~Qr +viQK@
2i`v UP_6GP :P AA- E2i+?mK- A.- la�VX h?2 +2HHb �`2
iQ #2 `2@bmbT2M/2/ BM 8yy+ bi2`BH2 LQ`K�H a�HBM2 ULaV-
i?`Qm;? BM@HBM2 R8y KB+`QM }Hi`�iBQM- pB� i?2 BMi`�p2MQmb
`Qmi2 Qp2` jy KBMmi2 iBK27`�K2X AM Q`/2` iQ BbQH�i2 �M/
+QM+2Mi`�i2 i?2 +ao6- +QKT`2bb2/ �h* Bb 2MxvK�iB+�HHv
/B;2bi2/fBM+m#�i2/ mbBM; � bi2`BH2 +QHH�;2M�b2 #H2M/ UhvT2
H- hvT2 HH- �M/ M2mi`�H T`Qi2�b2b /2bB;M2/ 7Q` �h* mbBM;
GB#2`�b2 hJ U_Q+?2 J2/B+�H- la�V BM � +HQb2/ bvbi2K T`Q@
+2bbBM; bvbi2K FMQrM �b i?2 *2Mi`B+vi2 Ryyy U>2�H2QM J2/@
B+�H- L2r#m`v S�`F- *�- la�V BM �++Q`/ rBi? K�Mm7�+@
im`2`Ƕb AMbi`m+iBQMb 7Q` lb2X h?2 T`Q+2bbBM; �M/ 7QHHQrBM;
+2Mi`B7m;�iBQM- 2z2+iBp2Hv `2/m+2b i?2 2t+2bb +�``B2` ~mB/b-
Bb +QMiBMm2/ rBi? �//BiBQM Q7 /B;2biBp2 2MxvK2b miBHBxBM; �M
BMi2`M�H BM+m#�iQ`f�;Bi�iBQM +v+H2 iQ BMbm`2 2{+B2Mi `2H2�b2
Q7 i?2 bi2Kfbi`QK�H +2HHb- H2�pBM; i?2 �/BTQ+vi2bfK�i`BtX
6QHHQrBM; � T`QT`B2i�`v M2mi`�HBx�iBQM �M/ `BMbBM; T`Q+2bb
U2z2+iBp2Hv `2KQpBM; �HH K2�bm`�#H2 `2bB/m�H 2MxvK2bV- i?2
bT2+BK2M Bb `2@+2Mi`B7m;2/ BM i?2 *2Mi`B+vi2 Ryyy- T2HH2iBx@
BM; i?2 +ao6 pB� irQ bi�;2 +2Mi`B7m;�iBQMX

h?2 �miQHQ;Qmb +2HHmH�` T2HH2i b?QmH/ #2 K�BMi�BM2/ �i jd
/2;`22b *2MiB;`�/2 mMiBH `2@bmbT2M/2/ BM bi2`BH2 La 7Q` bHQr
/2THQvK2Mi pB� bi�M/�`/ Ao T`QiQ+QH �b /2b+`B#2/ �#Qp2-
rBi? �TT`QT`B�i2 KQMBiQ`BM; Q7 T�iB2MiǶb i2KT2`�im`2- pBi�H
bB;Mb- �M/ Qtv;2M b�im`�iBQMX �7i2` /2THQvK2Mi- i?2 M2ti
K�DQ` +�TBHH�`v #2/ i?�i Bb 2M+QmMi2`2/ Bb i?�i Q7 i?2 HmM;b-
r?2`2 QM;QBM; *HBMB+�H h`B�Hb BM *PS. �M/ 6B#`QiB+ GmM;
.Bb2�b2- ?�b b?QrM 2pB/2M+2 Q7 b�72iv �M/ BKT`Qp2K2Mi Q7

TmHKQM�`v 7mM+iBQMb �M/ HQr2`2/ `2[mB`2K2Mib Q7 bmTTH2@
K2Mi�H Qtv;2MX LQi QMHv Bb i?2 �M�HvbBb Q7 /2i�BH2/ TmH@
KQM�`v 7mM+iBQM Q7 p�Hm2 iQ i?2 i`�+FBM; T`Q;`2bb Q7 i?2
HmM;b BM *PS. �M/ A/BQT�i?B+ 6B#`QiB+ GmM; .Bb2�b2- Bi Bb
#2HB2p2/ i?�i 2t�KBM�iBQM Q7 i?2 /�K�;2 �M/ HQbb Q7 TmH@
KQM�`v ;�b 2t+?�M;2 +�T�#BHBiB2b K�v #2 `2/m+2/ rBi? mb2
Q7 +ao6X h?2b2 +?�M;2b- +QmTH2/ rBi? i?2 T2`K�M2Mi `2bB/@
m�H /�K�;2 iQ i?2 p�b+mH�`@BMi2`biBiB�H DmM+iBQM �b � `2bmHi
Q7 i?2 BKKmM2 �M/ bB;MB}+�Mi +viQFBM2 biQ`K `2�+iBQM 7`QK
i?2 pB`�H BMbmHi K�v #2 �K2M�#H2 iQ mb2 Q7 +ao6 BM #Qi? i?2
BKKmMQKQ/mH�iBQM �M/ KBiB;�iBQM Q7 BM~�KK�iBQM FMQrM
72�im`2b Q7 i?2 +ao6X

h?2 +ao6 +QKTQM2Mib ?�p2 #22M b?QrM iQ +QKTHBK2Mi
i?2 T`Q+2bb pB� +2HHmH�` �+iBQMb- #mi T`BK�`BHv pB� `2;BQM�H
T�`�+`BM2 K2�MbX �b i?2 BMBiB�H +�TBHH�`v #2/ Bb `2�+?2/- Bi
?�b #22M +QM}`K2/ i?�i bQK2 /Q 2M;`�7i r?BH2 Qi?2`b /Bb@
i`B#mi2 bvbi2KB+�HHvX h?2 +�T�#BHBiB2b /2KQMbi`�i2/ BM pBi`Q-
�M/ BM pBpQ bBim�iBQMb i`B�Hb- bm;;2bi i?2`2 Bb � p2`v ;QQ/
b�72iv T`Q}H2- �M/ p�Hm2 BM mb2 Q7 i?2 �miQHQ;Qmb ?2i2`Q;2@
M2Qmb TQTmH�iBQMb i?�i +QKT`Bb2 i?2 ao6X

� `2+2Mi T`2@�TT`Qp�H Tm#HB+�iBQM 7`QK i?2 lMBi2/ EBM;@
/QK ?�b `2+2MiHv Q#b2`p2/ i?�i i?2 �miQHQ;Qmb Ja* TQTm@
H�iBQMb 2t�KBM2/ BM *PoA.@RN TQbBiBp2 T�iB2Mib U7`QK p2`v
b2p2`2- KQ/2`�i2 �M/ KBH/ +�b2bV- r?B+? `2TQ`i2/ i?�i i?2
pB`mb ?�/ MQi BM72+i2/ i?2 mM/2bB;M�i2/ ;`QmT Q7 Ja*bX
h?2v `2TQ`i i?�i i?Bb TQTmH�iBQM Bb HBF2Hv MQi bmb+2TiB#H2
iQ i?2 pB`mb �b i?2b2 mM/2bB;M�i2/ +2HHb /Q MQi /BbTH�v i?2
�*1k `2+2TiQ`b QM i?2 +2HHbX h?Bb bm;;2bib i?�i i?2 TH2MiB@
7mH TQTmH�iBQMb Q7 Ja* 7QmM/ BM i?2 ao6 +QmH/ biBHH #2 p2`v
2z2+iBp2 BM i?2`�T2miB+ �TT`Q�+?2b bm+? �b Bb iQ #2 2tTHQ`2/
rBi?BM i?Bb bim/vX (R9) � +QKT`2?2MbBp2 6_A 2t�KBM�iBQM �i
#�b2HBM2 �M/ e KQMi?b Bb `2+QKK2M/2/ iQ 2p�Hm�i2 i?2 �#BH@
Biv Q7 i?2 +2HHmH�` �M/ T�`�+`BM2 bB;M�HBM; T`QT2`iB2b Q7 i?2
+ao6 iQ 7�pQ`�#Hv BKT�+i i?2 TmHKQM�`v 7mM+iBQM �#BHBiB2b
Q7 TQbi@pB`�H BM72+iBQM T�iB2Mib +m``2MiHv 2M`QHH2/ BM +HBMB+�H
i`B�H U*PoA.@RNVX

6mM+iBQM�H _2bTB`�iQ`v AK�;BM; U6_AV i2+?MQHQ;v Bb +QM@
bB/2`2/ � +HBMB+�HHv �TTHB+�#H2- MQM@BMp�bBp2 K2�bm`2K2Mi 7Q`
/2i�BH2/ �M�HvbBb Q7 T�iB2Mi bT2+B}+ `2bTB`�iQ`v bvbi2KbX lb@
BM; � b2i Q7 /BbiBM+i #BQK�`F2`b T2`KBib �M�HvbBb- 2tTQbm`2-
bi`m+im`2- �M/ 7mM+iBQM Q7 i?2 HmM;b �M/ �B`r�vb BM � p�`B@
2iv Q7 `2bTB`�iQ`v /Bb2�b2bX h?Bb BM+Hm/2b #Qi? Q#bi`m+iBp2
�M/ }#`QiB+ HmM; /BbQ`/2`b- rBi? i?2 QTTQ`imMBiv iQ T`Q@
pB/2 p�Hm�#H2 �M/ mMB[m2 �M�HviB+b r?B+? �`2 Q7 ;`2�i p�Hm2
BM 2bi�#HBb?BM; �++m`�i2 7mM+iBQM�H �M/ bi`m+im`�H #�b2HBM2b
7Q` /B�;MQbBb +QmTH2/ rBi? T`Q;`2bbBp2 +?�M;2b BM +HBMB+�H
+QM/BiBQMb rBi? T?�`K�+QHQ;B+�H Q` +2HHmH�` i?2`�TB2bX

lb2 Q7 i?2 �M�HviB+b- i�F2M 2�`Hv BM i?2 /B�;MQbBb Q7
*PoA.@RN K�v T`Qp2 Q7 ;`2�i p�Hm2 BM /2i2`KBM�iBQM Q7
2�`Hv p�b+mH�` +?�M;2b UBM+Hm/BM; �`i2`B�H bB/2 TmHKQM�`v
+?�M;2bV r?B+? K�v #2 mb27mH BM T`2/B+iBp2- T`QbT2+iBp2
i`2�iK2Mi Q7 T�iB2Mib BM i?2 2�`HB2` bi�;2b Q7 TmHKQM�`v /2@
+QKT2Mb�iBQMX h?2b2 ?�p2 #22M BMbi`mK2Mi�H BM T2`KBiiBM;
+mbiQKBx2/- 2�`Hv MQM@BMp�bBp2 p2MiBH�iBQM iQ �/DmbiBM; 7mHH
K2+?�MB+�H p2MiBH�iBQM i2+?MB[m2b KQbi 2z2+iBp2 BM *PoA.@
RN `2H�i2/ �_.aX h?Bb 7�+BHBi�i2b KQ/B}+�iBQMb 7Q` 2�+? T�@
iB2Mi �M/ i?2B` +Q@KQ`#B/BiB2b /m`BM; i?2 A*l `2[mB`2K2MiX
h?2 T`Q+2bb #2;BMb rBi? i�FBM; � HQr /Qb2- ?B;?@`2bQHmiBQM
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Pp2`pB2r Q7 *PoA.@RN GmM; .�K�;2 9dj

+QKTmi2`Bx2/ iQKQ;`�T?v U>_*hV Q7 i?2 GlL:a U7mM+@
iBQM�H bim/vVX h?Bb 7mM+iBQM�H bim/v Bb i�F2M BM 7mHH BMbTB`�@
iBQM �M/ 7mHH 2tTB`�iBQM TQbBiBQMb rBi? `�TB/- i?BM@bHB+2 *h
rBi? �ii2KTi2/ KBMBK�H `�/B�iBQM 2tTQbm`2X AM �//BiBQM-
i?BM bHB+2 *h h?Q`�t bim/B2b +�M T2`KBi �M�HvbBb BM i?Qb2
MQi +�T�#H2 Q7 +QKTH2iBM; i?2 HmM; bim/v BM BM?�H�iBQM �M/
2t?�H�iBQM 2zQ`ibX 6`QK i?Qb2 BK�;BM; b2ib- K2�bm`2K2Mib
�`2 i�F2M iQ T2`KBi � b2;K2Mi2/- j@/BK2MbBQM�H ;2QK2i`B2b
r?B+? �++QKT�Mv i?2 +QKTmi�iBQM�H ~mB/ /vM�KB+b U*6.V
iQ [m�MiB7v �B`~Qr �M/ /Bbi`B#miBQMb Q7 2tTQbm`2X (R8ĜRN)

h?2 2�`Hv 2p�Hm�iBQMb Q7 +?�M;2b BM i?2 *PoA.@RN
T�iB2Mib QM �p2`�;2 /2KQMbi`�i2 i?2v ?�p2 bB;MB}+�MiHv
bK�HH2` /B�K2i2`b Q7 bK�HH p2bb2H U*a�I8KKkV +QKT�`2/
iQ ?2�Hi?v �M/ MQM@*PoA.@RN �_.aX h?Bb Bb Q7 BMi2`2bi- �b
Bi bm;;2bib �M mM2tT2+i2/ p�bQ+QMbi`B+iBQM +QKT�`2/ iQ i?2
p�bQ/BH�iBQM MQi2/ i?2 i?2 MQM@*PoA.@N �_.a T�iB2MibX
h?Bb Bb +Q`2 2pB/2M+2 �b iQ r?v +�`27mH mb2 Q7 iB/�H pQHmK2b
�M/ S11S +QMi`QHb iQ �pQB/ o2MiBH�iQ`@AM/m+2/ GmM; AM@
Dm`v UoAG�V BM i?2b2 T�iB2Mib Bb BKTQ`i�MiX h?Bb `�Bb2b i?2
[m2biBQM i?�i mb2 Q7 BM?�H2/ LBi`Qmb PtB/2 UBLPV K�v #2
Q7 bQK2 p�Hm2 iQ �HH2pB�i2 i?2 p�bQ+QMbi`B+iBp2 i2M/2M+B2b BM
*PoA.@RN �_.a 2�`HB2` BM +�b2b K�v �pQB/ i?2 T`2+BTBiQmb
7�HH BMiQ ?vTQtB� �M/ `2[mB`2 BMim#�iBQMX

j .Aa*laaAPL,
�b i?2 QM;QBM; T�M/2KB+ Bb BM i?2 T`Q+2bb Q7 KBiB;�iBM; i?2
rB/2bT`2�/ BM72+iBQM- r2 Kmbi HQQF 7Q`r�`/ iQ mbBM; `2+2MiHv
/2p2HQTBM; i2+?MQHQ;B2b r?B+? K�v T`QpB/2 ;`2�i p�Hm2 BM
/2�HBM; rBi? T`2b2Mi /�K�;2 �M/ `2/m+BM; Qi?2` `2H�i2/ Bb@
bm2b BM i?2 7mim`2X h?2 �#BHBiv iQ miBHBx2 i?2 6_A i2biBM;-
BM+Hm/BM; mb2 Q7 BM2`i ;�b 2HBKBM�iBQM 2p�Hm�iBQM- #Qi? BM
T`2/B+iBQM Q7 +Qm`b2 �M/ BM `2/m+BM; i?2 `2bB/m�H HmM; /�K@
�;2 `2bmHiBM; 7`QK i?2 QM;QBM; pB`�H +?�HH2M;2b MQr �M/ BM
i?2 7mim`2X AM �//BiBQM iQ p�Hm2 BM *PoA.@RN- i?2 b�K2
�M�HviB+b +�M T`QpB/2 BMp�Hm�#H2 BM7Q`K�iBQM BM TmHKQM�`v
+QM/BiBQMb r?B+? BKT�+ib �#Qmi e8 KBHHBQM T2QTH2- `2T`2@
b2MiBM; i?2 i?B`/ H2�/BM; +�mb2 Q7 /2�i? BM i?2 rQ`H/X h?2b2
;`QmTb 7QmM/ Q7 ;`2�i p�Hm2 iQ i?2 6_A �M�HviB+b 7�HH BMiQ
#Qi? i?2 Q#bi`m+iBp2 U/B{+mHiv BM 2t?�H�iBQMV �M/ }#`QiB+
HmM; /BbQ`/2`b U/B{+mHiv rBi? +QKTHB�M+2 �M/ BM?�H�iBQMVX

�b � K�DQ` �/p�M+2 BM i?2 /B�;MQbBb- T`Q;MQbiB+�@
iBQMfi`�+FBM; Q7 #Qi? T?�`K�+2miB+�H �M/ +2HHmH�` i?2`�TB2b-
�M/ BKT`Qp2K2Mib BM [m�HBiv Q7 HBp2b- Qz2`b i?2 �#BHBiv iQ
T`QpB/2 2M?�M+2/ �M/ +mbiQKBx2/ K�M�;2K2Mi Q7 K�Mv Q7
i?2b2 T�iB2MibX h?2b2 �/p�M+2b T`QpB/2 Km+? KQ`2 BM7Q`@
K�iBQM �M/ p�Hm2 i?�M mb2 Q7 bi�M/�`/ TmHKQM�`v 7mM+iBQM
i2biBM; US6hV iQ T`QpB/2`b r?Q 2M+QmMi2` i?2 Q#bi`m+iBp2
�M/ }#`QiB+ HmM; /BbQ`/2`bX 6BM/BM;b +�M #2 +�`27mHHv �M@
�Hvx2/ �M/ `2TQ`i2/ BM Q`/2` iQ /2i2`KBM2 i?2 b�72iv �M/
2{+�+v Q7 mb2 Q7 �miQHQ;Qmb bi2Kfbi`QK�H +2HH 2H2K2Mib �M/
T?�`K�+2miB+�Hb BM 7Q`Kb Q7 }#`Qmb HmM; /vb7mM+iBQM �b � `2@
bmHi Q7 i?2 BM72+iBQM 7`QK a�_a@*Qo@k pB`mbX � +QMi`QHH2/-
`�M/QKBx2/ T?�b2 A@AA bim/v b?QmH/ #2 +�``B2/ Qmi 7QHHQrBM;
i2biBM; Q7 i?Bb T`QiQ+QH 2zQ`i T`Qp2b bm++2bb7mH �b Bi ?�b BM
*PS. �M/ A/BQT�i?B+ SmHKQM�`v 6B#`QbBbX

�+FMQrH2/;2K2Mib,
aT2+B�H �TT`2+B�iBQM iQ "H�+F hB2 J2/B+�H 7Q` i?2B` aTQM@

bQ`b?BT BM T�iB2Mi 7mM/BM; Q7 i?Bb TBHQi T`QD2+i 7Q` i?2 T�@
iB2Mib BM M22/X h?�MFb iQ S�i �H2t�M/2`- amb�M _BH2v- �M/
L�M+v aKBi? 7Q` i?2B` bmTTQ`i �M/ `QH2 BM T�iB2Mi K�M�;2@
K2Mi- i`�+FBM; �M/ T`QpBbBQM Q7 +�`2X

*QM~B+ib Q7 AMi2`2bi, LQ +QM~B+ib Q7 BMi2`2bi Q7 �mi?Q`
MQi2/

_161_1L*1a

+PVSOBM�PG�$VSSFOU�.FEJDBM�3FTFBSDI�BOE�0QJOJPO
�7PM����*TT���-�9e3Ĝ9d9�UkykyV

���8V
�,��1FOH
�(��FU�BM��i.FDIBOJTNT�PG�)PTU�3FDFQUPS�"EBQUBUJPO�
#Z� 4FWFSF� "DVUF� 3FTQJSBUPSZ� 4ZOESPNF� %VF� 5P� $PSPOBWJSVTw
� +��
#JPM�$IFN
�	����

�����	��
������������
��� -J
� (�
� 'BO
� :�� FU� BM
� i$PSPOBWJSVT� *OGFDUJPOT� BOE� *NNVOF�
3FTQPOTFTw
��+��.FEJDBM�7JSPMPHZ
�	����

�������������
��� �-J
�(�
�%F�$MFSDR
�&�� i5IFSBQFVUJD�0QUJPOT� GPS� UIF������/PWFM�
$PSPOBWJSVT� 	�����O$P7��
w
� /BU� 3FW� %SVH� %JTDPWFSZ� 	����

�
��	�
���������
�EPJ����������E�������������������
��� #J
� 9
� 4V
� ;�
� FU� BM�
� i1SFEJDUJPO� PG� 4FWFSF� *MMOFTT� %VF� 5P�
$07*%����#BTFE�0O�"O�"OBMZTJT�PG�*OJUJBM�'JCSJOPHFO�UP�"MCVNJO�
3BUJP�BOE�1MBUFMFU�$PVOUw
�1MBUFMFUT�	����

�FQVC������
��� � -PTDBM[P
� +�
� i0YJEBUJWF� 4USFTT� JO� &OEPUIFMJBM� $FMM�%ZTGVODUJPO�
BOE� 5ISPNCPTJTw
� 1BUIPQIZT
� )FNPTUBTJT
� 5ISPNCPTJT� 	����
���
%PJ�IUUQT�EPJ�PSH��������������������������������
��� �-FOH
�;
�;IV
�3�� FU� BM��5SBOTQMBOUBUJPO�PG�"$&��.FTFODIZNBM�
4UFN� $FMMT� *NQSPWFT� UIF� 0VUDPNF� PG� 1BUJFOUT� XJUI� $07*%����
1OFVNPOJB��+��"HJOH���%JT�	����

���	�
����������
��� � 8BHOFS� 1%�� 5IF� NVMUJQMF� JOFSU� HBT� FMJNJOBUJPO� UFDIOJRVF�
	.*(&5
�� *OUFOTJWF�$BSF�.FE�� �������	�
����o������ EPJ���������
T�����������������
��� � (BUUJOPOJ
� -
� $IJVNFMMP
� %� FU� BM�� $07*%���� 1OFVNPOJB��
%JGGFSFOU�3FTQJSBUPSZ�5SFBUNFOU�GPS�%JGGFSFOU�1IFOPUZQFT �+��*OUFOT�
$BSF�.FE�	����
�
%0*��������T������������������
��� �(VFSJO
�$�
�3FJHOJFS
� +�
� 1304&7"�4UVEZ�(SPVQ
� FU� BM�� i1SPOF�
QPTJUJPOJOH� JO� 4FWFSF� "DVUF� 3FTQJSBUPSZ� %JTUSFTT� 4ZOESPNFw
� /��
&OHM�+�.FE�	����
�����������������
�����4DIFQFOT
�5�
�7BO�)PMTCFLF
�$��FU�BM��"TTFTTJOH�3FHJPOBM�1&&1��
3FMBUFE� "JSXBZ� 0QFOJOH� BOE� %JMBUBUJPO� JO� "3%4� 1BUJFOUT� 6TJOH�
'VODUJPOBM�3FTQJSBUPSZ�*NBHJOH�	'3*
��&34�	����

���������
���� "MFYBOEFS
� 3PCFSU� 8�
� i6OEFSTUBOEJOH� "EJQPTF�%FSJWFE�
4USPNBM�7BTDVMBS�'SBDUJPO�	"%�47'
�$FMM�#JPMPHZ�BOE�6TF�PO�UIF�
#BTJT�PG�
�$IFNJDBM
�4USVDUVSBM�BOE�1BSBDSJOF�$PNQPOFOUT
�	����

�
+��PG�1SPMPUIFSBQZ
������������
���� �"UMVSJ
�4
�FU�BM��&YQBOEFE�6NCJMJDBM�$PSE�.FTFODIZNBM�4UFN�
$FMMT� BT� B� 5IFSBQFVUJD� 4USBUFHZ� *O� .BOBHJOH� $SJUJDBMMZ� *MM�
$07*%����1BUJFOUT��1BJO�1IZTJDJBO�	����

�����&������
�����"MFYBOEFS
�3PCFSU�8�
�i0WFSWJFX�PG�$FMMVMBS�4USPNBM�7BTDVMBS�
'SBDUJPO� 	D47'
���#JPDFMMVMBS�6TFw�� 	����

� +� 4UFN�$FMM�3FT�%FW�
�
4����
�
%0*�������������43%5������4�����
�����"MFYBOEFS
�3�8�
�)BSSFMM
�%�#�
�"VUPMPHPVT�GBU�HSBGUJOH��6TF�PG�
$MPTFE� 4ZSJOHF� .JDSPDBOOVMB� 4ZTUFN� 'PS� &OIBODFE� "VUPMPHPVT�
4USVDUVSBM�(SBGUJOH
�+��$MJO
�$PTNFUJD
�BOE�*OWFTUJH�%FSN�	����

����
�������
�����.FUDBMGF
�4��.��i.FTFODIZNBM�4UFN�$FMMT�BOE�.BOBHFNFOU�PG�
$07*%����1OFVNPOJBw
�.FE�JO�%SVH�%JTDPWFSZ
�	����

�
IUUQT���EPJ�PSH���������K�NFEJEE������������

https://dx.doi.org/10.1186/s12931-018-0918-5
https://dx.doi.org/10.2147/ccid.s40575
https://dx.doi.org/10.2147/ccid.s40575
https://dx.doi.org/10.1016/j.acra.2018.10.022
https://dx.doi.org/10.1016/j.acra.2018.10.022
https://dx.doi.org/10.1016/j.acra.2018.01.013


9d9 _Q#2`i qX �H2t�M/2`

+PVSOBM�PG�$VSSFOU�.FEJDBM�3FTFBSDI�BOE�0QJOJPO
�7PM����*TT���-�9e3Ĝ9d9�UkykyV

�����%F�#BDLFS
�+�8�
�%F�#BDLFS
�8��FU�BM��'MPX�"OBMZTFT�JO�UIF�
-PXFS� "JSXBZT�� 1BUJFOU�4QFDJGJD� .PEFM� BOE� #PVOEBSZ�
$POEJUJPOT��.FE�&OH���1IZTJDT�	����

�������������
���� � -BODMVT
� .�
� %F� #BDLFS
� +� FU� BM�� .BDIJOF� -FBSOJOH�
"MHPSJUINT� 6UJMJ[JOH� 'VODUJPOBM� 3FTQJSBUPSZ� *NBHJOH� .BZ�
1SFEJDU� $01%� &YBDFSCBUJPOT�� "DBE� 3BEJPM� 	����

� ���
�
EPJ�PSH���������K�BDSB�������������
���� � #BSCPTB
� &�� -BODMVT
� .�� FU� BM�� .BDIJOF� -FBSOJOH�
"MHPSJUINT�6UJMJ[BUJOH�2VBOUJUBUJWF� $5� 'FBUVSFT�.BZ� 1SFEJDU�
&WFOUVBM� 0OTFU� PG� #SPDIJPMJUJT� 0CMJUFSBOT� 4ZOESPNF� "GUFS�
-VOH�5SBOTQMBOUBUJPO��	����

�"DBE�3BEJPM
��������������
���� � $MVLFST
� +
� -BOEVT
� .�� FU� BM�� 2VBOUJUBUJWF� $5� "OBMZTJT�
6TJOH� 'VODUJPOBM� *NBHJOH� *T� 4VQFSJPS� *O� %FTDSJCJOH� %JTFBTF�
1SPHSFTTJPO� *O� *EJPQBUIJD� 1VMNPOBSZ� 'JCSPTJT� $PNQBSFE� UP�
'PSDFE� 7JUBM� $BQBDJUZ�� 	����

� +� 3FTQJS� 3FT� ���� ���������
%PJ�PSH���������T�����������������

https://dx.doi.org/10.1038/d41573-020-00016-0
https://dx.doi.org/10.1038/d41573-020-00016-0
https://dx.doi.org/10.1007/s00134-020-06033-2
https://dx.doi.org/10.1007/s00134-020-06033-2

	Introduction:
	Materials and Methods:
	Discussion: 

