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�M/ i?2Q`2iB+�H �`;mK2Mib 7Q` i?2 +Q@2tBbi2M+2 Q7 +m``2MiHv /Bp2`;BM; /2p2HQTK2Mi�H i`�D2+iQ`B2b

BM 1m`QT2X a2+iBQM 8 2tTHQBib i?Bb i�tQMQKv �M/ b?Qrb i?�i i?2 7Qm` +QmMi`v ;`QmTb ?�p2 BM/22/

`2bTQM/2/ /Bz2`2MiHv iQ i?2 QT2MM2bb b?Q+F Q7 1m`QT2�M BMi2;`�iBQMX a2+iBQM e +QM+Hm/2b #v

bm;;2biBM; TQHB+B2b i?�i i�F2 i?2 p�`BQmb /2p2HQTK2Mi�H i`�D2+iQ`B2b BMiQ �++QmMi �M/ �`2 ;2�`2/

iQr�`/b �+?B2pBM; i2+?MQHQ;B+�H �M/ 2+QMQKB+ +QMp2`;2M+2 BM 1m`QT2X

k GBi2`�im`2 `2pB2r �M/ i?2Q`2iB+�H bi�`iBM; TQBMi

h?Bb b2+iBQM �HB;Mb Qm` +QMi`B#miBQM rBi? i?2 2tBbiBM; HBi2`�im`2 #v 2H�#Q`�iBM; QM Bib i?2Q`2iB+�H

Q`B;BMb BM bi`m+im`�HBbi �M/ 2pQHmiBQM�`v i?2Q`vX

q?BH2 Qm` �M�HviB+�H �TT`Q�+? Bb BM7Q`K2/ #v � THm`�HBbK Q7 i?2Q`2iB+�H T2`bT2+iBp2b U.Q#mb+?

�M/ E�T2HH2`- kyRkV- Bi Bb +HQb2Hv `2H�i2/ iQ i?2 rQ`F Q7 G�iBM �K2`B+�M 2+QMQKBbib r?Qb2 +QM@

i`B#miBQMb H�i2` #2+�K2 FMQrM mM/2` i?2 H�#2H Q7 ǵbi`m+im`�HBbKǶ U7Q` �M Qp2`pB2r b22 "�`+2M�

�M/ S`�/Q- kyReVX h?Bb HBi2`�im`2 ?�b #22M +?�`�+i2`Bx2/ #v � 7Q+mb QM BM+QK2 BM2[m�HBiv �M/

i2+?MQHQ;B+�H +?�M;2 �b r2HH �b #v � +`BiB+�H pB2r Q7 i?2 +QM+2Ti Q7 +QKT�`�iBp2 �/p�Mi�;2X ai`m+@

im`�HBbib +QMbB/2` /2p2HQTK2Mi �b � T�i? /2T2M/2Mi T`Q+2bb- r?B+? Bb r?v i?2v i2M/ iQ /2HBM2�i2
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;`QmTb Q7 +QmMi`B2b �++Q`/BM; iQ i?2B` bi`m+im`�H 72�im`2b �M/ /2p2HQTK2Mi�H i`�D2+iQ`B2bX AM Bib

bBKTH2bi 7Q`K- i?Bb �TT`Q�+? TQbimH�i2b i?2 2tBbi2M+2 Q7 ǵ+Q`2Ƕ �M/ ǵT2`BT?2`vǶ +QmMi`B2b rBi?

TQHBiB+�H �M/ 2+QMQKB+ TQr2` #2BM; /Bbi`B#mi2/ bi`QM;Hv BM 7�pQ` Q7 i?2 +Q`2X ai`m+im`�HBbi i?2Q`v

i?mb bm;;2bib i?�i i?2 HQ+�iBQM BM i?2 +Q`2@T2`BT?2`v M2tmb Bb 2bb2MiB�H 7Q` mM/2`bi�M/BM; i?2

/2p2HQTK2Mi�H /vM�KB+b BM � T�`iB+mH�` +QmMi`vX :Bp2M i?2 BMi2`2bi Q7 2pQHmiBQM�`v 2+QMQKBbib

BM i2+?MQHQ;B+�H +?�M;2 �M/ b2H7@`2BM7Q`+BM; H2�`MBM; �+iBpBiB2b- i?2v ?�p2 � M�im`�H �{MBiv 7Q`

i?2 +H�bbB+�H bi`m+im`�HBbi B/2� �++Q`/BM; iQ r?B+? i?2 mM2p2M /Bbi`B#miBQM Q7 i2+?MQHQ;B+�H +�@

T�#BHBiB2b Bb 2bb2MiB�H 7Q` mM/2`bi�M/BM; i?2 2K2`;2M+2 Q7 i?2 +Q`2@T2`BT?2`v /m�HBiv BM i?2 }`bi

TH�+2 Ub22 2X;X .QbB 2i �H- RNNy- kyR8c *�H/2Mi2v- kyRec *BKQHB �M/ SQ`+BH2- kyReVX

AM i?Bb T�T2`- r2 rBHH �`;m2 i?�i i?2 bi`m+im`�H /BbiBM+iBQM #2ir22M +Q`2 �M/ T2`BT?2`v Bb

BM/22/ ?B;?Hv `2H2p�Mi 7Q` mM/2`bi�M/BM; i?2 2z2+ib Q7 1m`QT2�M BMi2;`�iBQMX >Qr2p2`- Qm` 2K@

TB`B+�H �M�HvbBb QM ?Qr QT2MM2bb b?Q+Fb ?�p2 �z2+i2/ K�+`Q2+QMQKB+ /2p2HQTK2Mib BM /Bz2`2Mi

+QmMi`B2b ;Q2b #2vQM/ i?2 bi`m+im`�HBbi HBi2`�im`2 #v �`;mBM; i?�i 2tBbiBM; +H�bbB}+�iBQMb Q7 1l

+QmMi`B2b �HQM; +Q`2 �M/ T2`BT?2`v HBM2b M22/ iQ #2 2M`B+?2/ #v irQ �//BiBQM�H +QmMi`v ;`QmTb,

}`bi- � ;`QmT BM r?B+? i?2 }M�M+B�H b2+iQ` TH�vb �M Qmibi�M/BM; `QH2c b2+QM/- � ;`QmT +QMbBbiBM;

Q7 2+QMQKB2b i?�i �`2 +m``2MiHv +�i+?BM; mT iQ i?2 `B+?2` 2+QMQKB2bX "v /QBM; bQ- r2 �TTHv

bi`m+im`�HBbi i?Qm;?i iQ i?2 �M�HvbBb Q7 i?2 1l Ĝ �M �TT`Q�+? i?�i ?�b #2+QK2 BM+`2�bBM;Hv

TQTmH�` BM `2+2Mi v2�`b U2X;X aBKQM�xxB 2i �H- kyRjc aiQ`K �M/ L��bi2T�/- kyR8+c aiQ+F?�K@

K2`- kyR8c *2HB 2i �H- kyR3VXR :Bp2M i?Bb i?2Q`2iB+�H bi�`iBM; TQBMi- Qm` K�BM ?vTQi?2bBb Bb i?�i

1m`QT2�M 2+QMQKB+ BMi2;`�iBQM ?�b BKT�+i2/ /Bz2`2MiHv QM 1l +QmMi`B2b #2HQM;BM; iQ /Bz2`2Mi

;`QmTb �HQM; i?2 +Q`2@T2`BT?2`v M2tmb- �M/ ?�b `2BM7Q`+2/ BMBiB�H /Bz2`2M+2b BM i2+?MQHQ;B+�H

2M/QrK2Mib Q7 1m`QT2�M +QmMi`B2bX

AM i?Bb +QMi2ti- Qm` T�T2` #mBH/b QM i?2 7QHHQrBM; BMbB;?ib 7`QK i?2 +m``2Mi HBi2`�im`2X aiQ+F@

?�KK2` UkyR8V B/2MiB}2b i?2 K�DQ` bQm`+2 7Q` /Bp2`;2M+2 BM i?2 1Jl BM � `Bb2 Q7 BM2[m�HBiv �M/

i?2 `2bmHiBM; /2+`2�b2 Q7 �;;`2;�i2 /2K�M/X h?2 BM+`2�b2 BM BM2[m�HBiv BM 1l K2K#2` bi�i2b

`2bmHi2/ BM i?2 2K2`;2M+2 Q7 b2p2`�H p�`B�Mib Q7 2Bi?2` �M 2tTQ`i@H2/ Q` � /2#i@H2/ ;`Qri? KQ/2H-

r?2`2 i?2 H�ii2` r�b `2M/2`2/ BM72�bB#H2 �7i2` i?2 +`BbBb Ub22 �HbQ :` #M2` 2i �H- kyRdVX .m2 iQ

i?2 `2bmHiBM; TQH�`Bx�iBQM BM +Q`2 UBX2X 2tTQ`i@Q`B2Mi2/V �M/ T2`BT?2`v UBX2X /2#i@Q`B2Mi2/V +QmM@

i`B2b- i?Bb �`;mK2Mi Bb +HQb2Hv iB2/ iQ bi`m+im`�HBbi i?Qm;?iX q?2M 2H�#Q`�iBM; QM i?2 `2�bQMb

r?v bQK2 +QmMi`B2b ?�p2 b22M i?2 2K2`;2M+2 Q7 � /2#i@H2/ `�i?2` i?�M �M 2tTQ`i@H2/ ;`Qri?
R*m``2Mi BMp2biB;�iBQMb �`2 T`2/�i2/ #v 2�`Hv 1m`QT2�M /2T2M/2M+v i?2Q`Bbib bm+? �b JmbiQ URN3RV- r?Q

T`2/B+i2/ KQ`2 i?�M jy v2�`b �;Q i?�i i?2 mM2[m�H bi`m+im`2b Q7 1l K2K#2` bi�i2b- BM T�`iB+mH�` BM i2`Kb Q7
i2+?MQHQ;B+�H +�T�#BHBiB2b- rBHH H2�/ iQ bi`m+im`�H +`Bb2b- r?B+? +�M QMHv #2 T`2p2Mi2/ #v mbBM; �+iBp2 BM/mbi`B�H �M/
bi`m+im`�H TQHB+B2bX Pm` +QM+HmbBQMb T`2b2Mi2/ BM b2+iBQM e �HB;M p2`v r2HH rBi? i?2 TQHB+v BKTHB+�iBQMb /2p2HQT2/
#v JmbiQ URN3RVX
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KQ/2H iQ +QKT2Mb�i2 7Q` i?2 /QrMr�`/ T`2bbm`2 BM �;;`2;�i2 /2K�M/ +�mb2/ #v BM+`2�bBM; BM@

+QK2 BM2[m�HBiv- :` #M2` 2i �H UkyRdV bi`2bb i?2 `2H2p�M+2 Q7 MQM@T`B+2 +QKT2iBiBp2M2bb- r?B+?

Bb 2bb2MiB�H 7Q` #2BM; bm++2bb7mH BM BMi2`M�iBQM�H K�`F2ib, K�Mv T2`BT?2`v +QmMi`B2b bBKTHv r2`2

MQi �#H2 iQ bm#biBimi2 bm++2bb7mHHv /QK2biB+ /2K�M/ rBi? 2tTQ`ib #2+�mb2 i?2v r2`2 H�+FBM;

i2+?MQHQ;B+�H +�T�#BHBiB2b iQ 2Mbm`2 MQM@T`B+2 +QKT2iBiBp2M2bb �M/ +Q``2bTQM/BM; 2tTQ`i bm++2bbX

h?Bb �`;mK2Mi `2H�i2b iQ i?2 rQ`F Q7 aiQ`K �M/ L��bi2T�/ UkyR8#V �b r2HH �b .QbB 2i �H UkyR8V-

�M/ bi`2bb2b Ĝ BM � p2`v bi`m+im`�HBbi bTB`Bi Ĝ i?2 `2H2p�M+2 Q7 i2+?MQHQ;v ;�Tb- BX2X i?2 mM2p2M

/Bbi`B#miBQM Q7 i2+?MQHQ;B+�H +�T�#BHBiB2b #2ir22M +Q`2 �M/ T2`BT?2`v `2;BQMb BM 1m`QT2X q2 rBHH

T`QpB/2 �KTH2 2pB/2M+2 7Q` i?Bb +?�MM2H BM b2+iBQM 9XjX AM i?2 [m2bi 7Q` mM/2`bi�M/BM; BM+`2�bBM;

BM2[m�HBiv �b � `QQi +�mb2 Q7 i?2 +`BbBb- aiQ+F?�KK2` UkyR8V �HbQ ?B;?HB;?ib i?2 `QH2 Q7 }M�M+B�H

/2`2;mH�iBQM- r?B+? �HHQr2/ 7Q` i?2 �++mKmH�iBQM Q7 H�`;2 +m``2Mi �++QmMi /2}+Bib �M/ bm`THmb2b-

�b r2HH �b BM+`2�b2/ bT2+mH�iBQM Q7 p2`v `B+? ?Qmb2?QH/bX 6m`i?2`KQ`2- }M�M+B�H HB#2`�HBx�iBQM

TQHB+B2b bBM+2 i?2 H�i2 RN3yb ?�p2 ?�KT2`2/ i?2 /2p2HQTK2Mi Q7 aQmi?2`M T2`BT?2`B2b #v �K@

THB7vBM; i?2 `BbF Q7 bT2+mH�iBQM �M/ #v /BbK�MiHBM; i?2B` M�iBQM�H +QMi`QH K2+?�MBbKb Ub22 *2HB

2i �H- kyR3- TX kj9@k9yVX

6BM�HHv- i?2 HBi2`�im`2 ?�b TQBMi2/ Qmi i?�i BMbiBimiBQM�H 7�+iQ`b �HbQ +QMi`B#mi2 iQ 2+QMQKB+

/Bp2`;2M+2 #2ir22M 1m`QT2�M +QmMi`B2bX �bB/2 7`QK ?B;?HB;?iBM; i?2 �#b2M+2 Q7 �M �/2[m�i2

TQHBiB+�H �M/ }b+�H ;Qp2`M�M+2 bi`m+im`2 Ub22 �HbQ .2 :`�mr2- kyRkV- *2HB 2i �H UkyR3V +`BiB+Bx2 i?2

H�+F Q7 /B`2+i2/ BM/mbi`B�H TQHB+B2b BM i?2 1lX "v 2Mi2`BM; i?2 1l- aQmi?2`M 1m`QT2�M +QmMi`B2b

HQbi BKTQ`i�Mi BMbi`mK2Mib 7Q` 7Qbi2`BM; BM/mbi`B�H /2p2HQTK2Mi- #mi r2`2 Q#HB;2/ iQ BKTH2K2Mi

HB#2`�HBx�iBQM TQHB+B2b- BM T�`iB+mH�` BM i?2 �`2� Q7 }M�M+B�H `2;mH�iBQMX �b � +QMb2[m2M+2- i?2b2

+QmMi`B2b r2`2 mM�#H2 iQ +�i+? mT BM i2`Kb Q7 i?2B` T`Q/m+iBp2 +�T�#BHBiB2b- �M/ i?2 i2+?MQHQ;B+�H

;�Tb iQ i?2 +Q`2 rB/2M2/ 7m`i?2`X h?Bb /2p2HQTK2Mi r�b 7m`i?2` �KTHB}2/ #v i?2 2bi�#HBb?K2Mi

Q7 i?2 1m`QxQM2, i?2 �#b2M+2 Q7 ~2tB#H2 2t+?�M;2 `�i2b H2�/ iQ �M Qp2`@p�Hm�iBQM Q7 i?2 1m`Q 7Q`

i2+?MQHQ;B+�HHv H�;;BM; +QmMi`B2b- r?B+? ?�b ?�`K2/ i?2B` 2tTQ`i T2`7Q`K�M+2 �M/ mM/2`KBM2/

i2+?MQHQ;B+�H mT;`�/BM; Ub22 �HbQ "�;M�B �M/ JQM;2�m PbTBM�- kyRdVX

AM i?Bb +QMi2ti- aBKQM�xxB 2i �H UkyRjV bi`2bb i?2 /2T2M/2M+v Q7 T2`BT?2`v +QmMi`B2b iQ i?2

+Q`2 UT�`iB+mH�`Hv :2`K�MvVX h?2v �`;m2 i?�i +m``2Mi@�++QmMi BK#�H�M+2b BM i?2 1m`QxQM2 �`2

bi`QM;Hv HBMF2/ iQ i?2 :2`K�M 2+QMQKB+ KQ/2H- r?B+? Bb +?�`�+i2`Bx2/ #v /QK2biB+ r�;2 `2bi`�BMi

�M/ � +?�M;2 Q7 K�BM BKTQ`i /2biBM�iBQMb 7`QK i?2 aQmi? iQ i?2 1�bi- #Qi? K�BMHv �i i?2 2tT2Mb2

Q7 aQmi?2`M T2`BT?2`v +QmMi`B2bX �b HQM; �b :2`K�Mv /Q2b MQi �/Dmbi Bib QrM 2tTQ`i@H2/ ;`Qri?

KQ/2H- M�iBQM�H TQHB+B2b BKTH2K2Mi2/ BM bBM;H2 T2`BT?2`v +QmMi`B2b �`2 BMbm{+B2Mi 7Q` Qp2`+QKBM;

i?2 BMbiBimiBQM�H b?Q`i+QKBM;b H2�/BM; iQ TQH�`Bx�iBQM �M/ +`BbBb BM i?2 1m`QxQM2X

e



AM bmK- i?2b2 `2bmHib +�bi /Qm#i QM i?2 +QMp2MiBQM�H BMi2`T`2i�iBQM Q7 i?2 1m`QT2�M JQM2i�`v

lMBQM �b � ǵ+QMp2`;2M+2 K�+?BM2Ƕ U2X;X :Q2/2Kû �M/ *QHH�/Q- kyReV- �M/ H2�/ mb iQ i?2 7QHHQrBM;

i?`22 +QMD2+im`2b- r?B+? rBHH ;mB/2 i?2 2KTB`B+�H 2t2`+Bb2b iQ +QK2,

6B`bi- r2 2tT2+i 1l +QmMi`B2b iQ #2 +Hmbi2`2/ BMiQ ?2i2`Q;2M2Qmb +QmMi`v ;`QmTb- r?B+? /Q

MQi 2t?B#Bi �M 2M/Q;2MQmb i2M/2M+v 7Q` 2+QMQKB+ +QMp2`;2M+2 U/2bTBi2 BM+`2�bBM; BMbiBimiBQM�H

BMi2;`�iBQM �M/ 2+QMQKB+ QT2MM2bbVX hQ i?2 +QMi`�`v- BM i?2 �#b2M+2 Q7 �+iBp2 TQHB+v BMi2`p2MiBQMb

r2 +QMi2M/ i?�i 1m`QT2�M 2+QMQKB+ BMi2;`�iBQM rBHH `2BM7Q`+2 2tBbiBM; BM2[m�HBiB2bX a2+QM/- ;Bp2M

i?2 KmHiBim/2 Q7 2tTH�M�iBQMb 7Q` i?2 TQH�`Bx�iBQM T�ii2`Mb bm`p2v2/ �#Qp2- r2 �`2 b+2TiB+�H �b iQ

r?2i?2` � /B+?QiQKQmb +H�bbB}+�iBQM BMiQ +Q`2 �M/ T2`BT?2`v +QmMi`B2b +�M b�iBb7�+iQ`BHv /2b+`B#2

i?2 Q#b2`p2/ +QKTH2t T�ii2`MbX h?B`/- r2 7QHHQr i?2 +H�bbB+�H bi`m+im`�HBbi 7Q+mb QM i2+?MQHQ;B+�H

;�Tb BM 2tTH�BMBM; TQH�`Bx�iBQM T�ii2`MbX h?2`27Q`2- r2 +QMD2+im`2 i?�i i?2 /vM�KB+ /Bbi`B#miBQM

Q7 i2+?MQHQ;B+�H +�T�#BHBiB2b BM i?2 1l Bb BKTQ`i�Mi 7Q` 2tTH�BMBM; TQH�`Bx�iBQMX

j h?2 K�+`Q2+QMQKB+ 2z2+ib Q7 QT2MM2bb b?Q+Fb BM i?2 1l, HQ+�H

T`QD2+iBQMb QM i?2 �;;`2;�i2 H2p2H

hQ T`QpB/2 �M 2KTB`B+�H �M�HvbBb Q7 +QMp2`;2M+2 �M/ TQH�`Bx�iBQM /vM�KB+b �+`Qbb i?2 1lǶb

K2K#2` +QmMi`B2b- r2 }`bi i�F2 � #`Q�/ HQQF �i i?2 K�+`Q2+QMQKB+ 2z2+ib Q7 BM+`2�bBM; i`�/2

�M/ }M�M+B�H QT2MM2bbX q2 /Q bQ #v 2biBK�iBM; i?2 /vM�KB+ `2bTQMb2 Q7 b2p2`�H F2v p�`B�#H2b iQ

BM+`2�bBM; 2+QMQKB+ QT2MM2bbX � H�`;2 HBi2`�im`2 Bb +QM+2`M2/ rBi? K2�bm`BM; 2+QMQKB+ QT2MM2bb

BM i2`Kb Q7 i`�/2 �M/ }M�M+2- H2�/BM; iQ � #`Q�/ `�M;2 Q7 �p�BH�#H2 QT2MM2bb BM/B+�iQ`b U7Q` �

`2pB2r b22 :` #M2` 2i �H- kyR3VX AM i?Bb T�T2`- r2 �`2 T�`iB+mH�`Hv BMi2`2bi2/ BM i?2 2z2+ib Q7

1m`QT2�M 2+QMQKB+ �M/ KQM2i�`v BMi2;`�iBQM- r?B+? ?�b HQr2`2/ i`�Mb�+iBQM +Qbib �M/ H2/ iQ

� ?�`KQMBx�iBQM Q7 b2p2`�H BMbiBimiBQM�H �bT2+ib U2X;X .2 :`�mr2- kyRkVX AM 2z2+i- BM T`2@+`BbBb

iBK2b Bi �HbQ i`B;;2`2/ i?2 ?�`KQMBx�iBQM Q7 BMi2`2bi `�i2b �+`Qbb- �M/ BM+`2�b2/ +�TBi�H ~Qrb

#2ir22M +QmMi`B2b- r?B+? 7m2H2/ H2M/BM; 7`QK i?2 1Jl +Q`2 iQ i?2 T2`BT?2`v U2X;X G�M2 �M/

q HiB- kyydc >�H2 �M/ P#bi72H/- kyRec 6mHH2`- kyR3VX �;�BMbi i?Bb #�+F/`QT- r2 +QMbi`m+i �

/mKKv p�`B�#H2 i?2 7QHHQrBM; r�v, 7Q` +QmMi`B2b i?�i ?�p2 mb2/ i?2 1m`Q bBM+2 Bib BM+2TiBQM BM

RNNN- r2 mb2 RNNN �b i?2 v2�` 7`QK r?B+? i?2 /mKKv p�`B�#H2 Bb b2i iQ RX 6Q` +QmMi`B2b i?�i ?�p2

MQi mb2/ i?2 1m`Q bBM+2 Bib BM+2TiBQM- r2 mb2 i?2B` 2Mi`v iQ i?2 1l �b i?2 v2�` 7`QK r?B+? i?2

/mKKv p�`B�#H2 Bb b2i iQ RX 6Q` 1l +QmMi`B2b i?�i �`2 +m``2MiHv MQi T�`i Q7 i?2 1m`QxQM2- r2 b2i

i?2 /mKKv iQ R r?2M i?2 `2bT2+iBp2 +QmMi`v 2Mi2`2/ i?2 1l Q` T2;;2/ Bib +m``2M+v iQ i?2 1m`QX

Ua22 i?2 bmTTH2K2Mi�`v K�i2`B�H 7Q` KQ`2 /2i�BH2/ BM7Q`K�iBQM QM i?2 p�`B�#H2 +QMbi`m+iBQMXV

d



6Q` i?2 `2�bQMb 2tTHB+�i2/ �#Qp2- i?Bb /mKKv p�`B�#H2 +�Tim`2b KQ`2 /BK2MbBQMb Q7 2+QMQKB+

BMi2;`�iBQM i?�M QMHv Bib KQM2i�`v �bT2+i, #2BM; T�`i Q7 i?2 b�K2 +m``2M+v �`2� �HbQ /2+`2�b2/

;2M2`�H i`�Mb�+iBQM +Qbib- `2/m+2/ 2t+?�M;2 `�i2 mM+2`i�BMiv #2ir22M 1m`QxQM2 +QmMi`B2b �M/

BM+`2�b2/ T`B+2 i`�MbT�`2M+v U7Q` � i?Q`Qm;? 2tTQbBiBQM b22 2X;X .2 :`�mr2- kyRkVX �`;m�#Hv-

i?2 i`2�iK2Mi i?�i Bb +�Tim`2/ #v i?2 /mKKv p�`B�#H2 Bb 2tQ;2MQmb- bBM+2 Bi ;Q2b #�+F iQ �M

2tQ;2MQmb +?�M;2 BM i?2 BMbiBimiBQM�H 7`�K2rQ`F- r?B+? r�b MQi KQiBp�i2/ #v `2bTQM/BM; iQ

K�+`Q2+QMQKB+ +QM/BiBQMbX AM i?2 �TT2M/Bt- r2 T`QpB/2 KQ`2 BM7Q`K�iBQM �#Qmi i?Bb BM/B+�iQ`

�M/ r2 `2THB+�i2 �HH 2biBK�iBQMb rBi? � +QMiBMmQmb K2�bm`2 7Q` 2+QMQKB+ ;HQ#�HBx�iBQM- r?2`2

i?2 H�ii2` `Q#mbiM2bb +?2+F b?Qrb i?�i i?2 `2bmHib `2K�BM [m�HBi�iBp2Hv mM+?�M;2/X

q2 2biBK�i2 i?2 2z2+i Q7 i?2 QT2MM2bb b?Q+F /mKKv p�`B�#H2 QM 2B;?i p�`B�#H2b, i?2 mM2K@

THQvK2Mi `�i2c :.S ;`Qri?c i?2 +m``2Mi �++QmMi #�H�M+2 BM T2`+2Mi Q7 :.Sc i?2 b?�`2 Q7 i?2

}M�M+B�H b2+iQ` BM iQi�H p�Hm2 �//2/ UBM T2`+2MiVc i?2 2tTQ`ib iQ :.S `�iBQc i?2 r�;2 b?�`2 UBM

T2`+2Mi Q7 :.S �i 7�+iQ` +QbiVc :.S T2` +�TBi� UBM Ryyy /QHH�`b �i Tm`+?�bBM;@TQr2` T�`BivVc

i?2 Tm#HB+ /2#i iQ :.S `�iBQc �M/ 2tTQ`ib iQ :.SX q2 +?Qb2 i?Bb b2i Q7 p�`B�#H2b ě i?2 `2bTQMb2

iQ i?2 QT2MM2bb b?Q+F p�`B�#H2 #2BM; r?�i r2 r�Mi iQ 2biBK�i2 ě �b i?2v TH�v � T`QKBM2Mi `QH2

BM /Bb+mbbBQMb QM 1m`QT2�M K�+`Q2+QMQKB+ /2p2HQTK2MibX

q2 +QKTQb2 � /�i� b2i 7Q` ke 1l +QmMi`B2b- r?B+? +QKT`Bb2b �HH +m``2Mi 1l K2K#2` +QmMi`B2b

2t+2Ti :`2�i "`Bi�BM �M/ *`Q�iB� 7Q` `2�bQMb Q7 /�i� �p�BH�#BHBiv- �M/ +Qp2`b i?2 iBK2 T2`BQ/ RNey@

kyReX .�i� r2`2 Q#i�BM2/ 7`QK �J1*P Ur�;2 b?�`2- +m``2Mi �++QmMi #�H�M+2- :.S ;`Qri?-

mM2KTHQvK2Mi- Tm#HB+ /2#iVc i?2 qQ`H/ "�MF U2tTQ`ib iQ :.SVc �M/ i?2 EG1Ja /�i�#�b2

Ub?�`2 Q7 }M�M+2 BM p�Hm2 �//2/VX h?2 T�M2H /�i� �`2 mM#�H�M+2/X

AM Q`/2` iQ 2biBK�i2 i?2 2z2+ib Q7 QT2MM2bb b?Q+Fb- r2 mb2 i?2 ǵHQ+�H T`QD2+iBQMbǶ K2i?Q/

Q7 CQ`/¨ Ukyy8V 7Q` +QMbi`m+iBM; BKTmHb2@`2bTQMb2 7mM+iBQMb- r?B+? ?�b `2+2MiHv #22M 2KTHQv2/

BM b2p2`�H T�T2`b BM i?2 K�+`Q2+QMQK2i`B+ HBi2`�im`2 U2X;X CQ`/¨ �M/ h�vHQ`- kyRec _QK2` �M/

_QK2`- kyRdc L�F�Km`� �M/ ai2BMbbQM- kyR3VXk h?2 #�bB+ B/2� Q7 i?2 HQ+�H T`QD2+iBQMb K2i?Q/

ě i`�MbH�i2/ BMiQ i?2 `2b2�`+? 7`�K2rQ`F Q7 i?Bb T�T2` ě Bb iQ 2biBK�i2 b2T�`�i2Hv i?2 /vM�KB+

2z2+ib Q7 i?2 QT2MM2bb b?Q+F p�`B�#H2 i?�i r2 BMi`Q/m+2/ �#Qp2 QM i?2 2B;?i p�`B�#H2b Q7 BMi2`2bi

#�b2/ QM i?2 7QHHQrBM; `2;`2bbBQM 2[m�iBQM,

yi,t+k � yi,t = �
k
OSi,t + �

k
Zi,t + ⇣

k
i + ⌘

k
t + ✏

k
i,t URV

kh?2 HQ+�H T`QD2+iBQMb K2i?Q/ Bb � `Q#mbi 2biBK�iBQM T`Q+2/m`2X 1p2M i?Qm;? i?2 2+QMQK2i`B+ i2+?MB[m2 Bb
r2HH@bmBi2/ 7Q` i?2 [m2biBQM �i ?�M/- r2 +�MMQi +QKTH2i2Hv `mH2 Qmi i?2 TQi2MiB�H 7Q` MQM@HBM2�` `2bTQMb2b i?�i
KB;?i #2 +�mb2/ #v bi`m+im`�H #`2�Fb bm+? �b i?2 BMi`Q/m+iBQM Q7 i?2 1m`Q Ĝ � T`Q#H2K i?�i ?�mMib pB`im�HHv �HH
T�M2H@2+QMQK2i`B+ i2+?MB[m2bX

3



r?2`2 y `2T`2b2Mib i?2 `2bT2+iBp2 ǵb?Q+F@/2T2M/2MiǶ K�+`Q2+QMQKB+ p�`B�#H2 Q7 BMi2`2bi- 2t@

T`2bb2/ BM i2`Kb Q7 Bib T`QD2+i2/ 7mim`2 +?�M;2 yi,t+k � yi,t BM +QmMi`v i 7`QK v2�` t iQ v2�` t+ kc

�
k Bb i?2 2biBK�i2/ +Q2{+B2Mi i?�i `2T`2b2Mib i?2 2z2+i Q7 i?2 QT2MM2bb b?Q+F p�`B�#H2 UOSi,tV

QM i?2 b?Q+F@/2T2M/2Mi p�`B�#H2 yc Zi,t `2T`2b2Mib � p2+iQ` Q7 �//BiBQM�H +QMi`QH p�`B�#H2b i?�i

b?QmH/ #2 mM/2`biQQ/ �b ǵT`2@i`2�iK2Mi p�`B�#H2bǶ UBX2X +QMi`QHb /2i2`KBM2/ #27Q`2 i?2 ǵi`2�i@

K2MiǶ Q7 i?2 QT2MM2bb b?Q+F i�F2b TH�+2- b22 L�F�Km`� �M/ ai2BMbbQM- kyR3Vc ⇣ki �`2 }t2/ 2z2+ib

�i i?2 +QmMi`v H2p2H BM+Hm/2/ iQ +QMi`QH 7Q` iBK2@BM/2T2M/2Mi +QmMi`v@bT2+B}+ +?�`�+i2`BbiB+bc ⌘kt
�`2 }t2/ 2z2+ib `2H�i2/ iQ iBK2- r?B+? �HHQr mb iQ +QMi`QH 7Q` ;HQ#�H b?Q+Fb i?�i ?Bi �HH +QmMi`B2b

2[m�HHvc }M�HHv- ✏ki,t `2T`2b2Mib i?2 2``Q` i2`KX

h?2 ǵHQ+�H T`QD2+iBQMbǶ K2i?Q/ `2HB2b QM 2biBK�iBM; � b2`B2b Q7 k U}t2/ 2z2+ibV `2;`2bbBQMb

#�b2/ QM 2[m�iBQM URVc i?2 `2;`2bbBQMb �`2 i?2M mb2/ iQ +QMbi`m+i i?2 2z2+i Q7 i?2 ǵQT2MM2bb

b?Q+FǶ QM i?2 b?Q+F@/2T2M/2Mi p�`B�#H2 Q7 BMi2`2bi #v THQiiBM; i?2 2biBK�i2/ QT2MM2bb b?Q+F

+Q2{+B2Mib �
k 7Q` 2�+? iBK2 T2`BQ/ k Uk = 1, ..., k = 8VX a2iiBM; i?2 iBK2 ?Q`BxQM �i 2B;?i v2�`b

Uk = 8V �HHQrb 7Q` �bb2bbBM; i?2 /vM�KB+ 2z2+i Q7 i?2 QT2MM2bb b?Q+F QM i?2 b?Q+F@/2T2M/2Mi

p�`B�#H2 /m`BM; i?2 2B;?i v2�`b 7QHHQrBM; i?2 b?Q+FX CQ`/¨ Ukyy8V b?Qrb i?�i i?2 bi�M/�`/ HBM2�`

T`QD2+iBQM Bb � /B`2+i 2biBK�i2 Q7 i?2 ivTB+�H BKTmHb2 `2bTQMb2- �b /2`Bp2/ 7`QK � i`�/BiBQM�H

p2+iQ` �miQ`2;`2bbBQM Uo�_V KQ/2HX h?2 mM+2`i�BMiv �`QmM/ i?2 BKTmHb2@`2bTQMb2@7mM+iBQMb

+�M #2 /B`2+iHv BM72``2/ 7`QK i?2 bi�M/�`/ 2``Q`b Q7 i?2 2biBK�i2/ +Q2{+B2Mib rBi?Qmi �Mv M22/

7Q` JQMi2 *�`HQ bBKmH�iBQMbX

6B;m`2 R b?Qrb i?2 `2bmHibX h?2 HQ+�H T`QD2+iBQMb �`2 T2`7Q`K2/ 7`QK v2�` x2`Q- rBi? i?2

}`bi BKT�+i Q7 i?2 QT2MM2bb b?Q+F 72Hi BM i?2 }`bi v2�`X h?2 T�i? Q7 i?2 HQ+�H T`QD2+iBQM Bb

i?2M +QMbi`m+i2/ iQ v2�` 2B;?i- r?2`2 6B;m`2 R b?Qrb i?2 /2pB�iBQMb 7`QK i?2 H2p2Hb BM v2�` x2`Q

UCQ`/¨ �M/ h�vHQ`- kyReVX :`�v �`2�b BM/B+�i2 i?2 +QM}/2M+2 #�M/b Q7 i?2 BKTmHb2 `2bTQMb2

7mM+iBQMbX 6Q` �HH i?2 2biBK�iBQMb BM 6B;m`2 R- r2 mb2 T�M2H@+Q``2+i2/ bi�M/�`/ 2``Q`b US*a1VXj

6Q` 2t2KTHB}+�iBQM Tm`TQb2b- r2 +QMbB/2` i?2 `2bTQMb2 Q7 i?2 mM2KTHQvK2Mi `�i2X �b T`2@

i`2�iK2Mi +QMi`QH p�`B�#H2b BM i?2 mM2KTHQvK2Mi T�M2H- r2 +QMi`QH 7Q` :.S ;`Qri? �M/ +�TBi�H

�++mKmH�iBQMc r2 �HbQ BM+Hm/2 � H�; Q7 i?2 b?Q+F@/2T2M/2Mi p�`B�#H2 �b r2HH �b H�;b Q7 i?2 T`2@

i`2�iK2Mi +QMi`QH p�`B�#H2b- bBM+2 i?2b2 p�`B�#H2b KB;?i �HbQ ?�p2 �M 2z2+i QM U7mim`2V +?�M;2b

BM i?2 mM2KTHQvK2Mi `�i2 Ub22 p2+iQ` Zi,t BM 2[m�iBQM URVVX .2i�BHb QM T`2@i`2�iK2Mi +QMi`QHb

7Q` 2biBK�iBM; i?2 `2bTQMb2 Q7 i?2 mM2KTHQvK2Mi `�i2 �M/ i?2 Qi?2` /2T2M/2Mi p�`B�#H2b iQ i?2

QT2MM2bb b?Q+F �`2 �p�BH�#H2 BM i?2 bmTTH2K2Mi�`v �TT2M/BtX lM2KTHQvK2Mi 7�HHb bHB;?iHv #v
j"2+F �M/ E�ix URNN8V �`;m2 i?�i i?2 PGa@S*a1 2biBK�iQ` Bb r2HH@bmBi2/ 7Q` T�M2H KQ/2Hb bm+? �b Qm`b

�M/ �HHQrb mb iQ �pQB/ #B�b2/ bi�M/�`/ 2``Q`b /m2 iQ +QMi2KTQ`�M2Qmb +Q``2H�iBQM �+`Qbb mMBib �M/ mMBi H2p2H
?2i2`Qb+2/�biB+BivX

N



�#Qmi yXj T2`+2Mi�;2 TQBMib BM i?2 }`bi irQ v2�`b �7i2` i?2 QT2MM2bb b?Q+F #mi i?2M BM+`2�b2b BM

`2bTQMb2 iQ `BbBM; QT2MM2bb UYR T2`+2Mi�;2 TQBMib BM v2�` 8V- #27Q`2 i?2 `2bTQMb2 `2p2`ib #�+F

iQr�`/b x2`QX AM i?Bb +QMi2ti- i?2 `2bmHib Q7 i?2 QT2MM2bb b?Q+F QM i?2 :.S ;`Qri? `�i2 BM

Qm` b�KTH2 Q7 ke 1l +QmMi`B2b +QKTH2K2Mi i?2 mM2KTHQvK2Mi `2bmHib, QM �p2`�;2- :.S ;`Qri?

`2bTQM/b M2;�iBp2Hv rBi?BM i?2 }`bi 7Qm` v2�`b- #mi Qp2` i?2 M2ti v2�`b- i?2 `2bTQMb2 `2p2`ib

#�+F iQ U�#Qp2V x2`QX

h?2 BKTmHb2@`2bTQMb2 7mM+iBQMb BM 6B;m`2 R bm;;2bi i?2 7QHHQrBM;, 6B`bi- i?2 +m``2Mi �++QmMi

#�H�M+2 BM W Q7 :.S Bb Tmb?2/ mTr�`/b #v b2p2`�H T2`+2Mi�;2 TQBMib rBi?BM i?2 }`bi v2�`b #27Q`2

i?2 `2bTQMb2 /2+HBM2bX a2+QM/- i?2 b?�`2 Q7 i?2 }M�M+B�H b2+iQ` BM iQi�H p�Hm2 �//2/ /Q2b MQi

+?�M;2 Km+? BM `2bTQMb2 iQ i?2 QT2MM2bb b?Q+FX h?B`/- i?2 r�;2 b?�`2 BM+`2�b2b bHB;?iHv Qp2` i?2

}`bi i?`22 v2�`b- #mi i?2 2z2+i BM v2�` 3 �7i2` i?2 QT2MM2bb b?Q+F Bb pB`im�HHv BM/BbiBM;mBb?�#H2

7`QK x2`QX 6Qm`i?- i?2 �p2`�;2 `2bTQMb2 Q7 :.S T2` +�TBi� Bb M2;�iBp2 Qp2` i?2 K2/BmK@i2`K-

#mi i?2 2z2+i i�F2b b2p2`�H v2�`b iQ K�i2`B�HBx2 U/m2 iQ bm#bi�MiB�H bi�M/�`/ 2``Q`bVX 6B7i?- i?2

�p2`�;2 `2bTQMb2 Q7 Tm#HB+ /2#i Bb #�bB+�HHv BM/BbiBM;mBb?�#H2 7`QK x2`QX aBti?- BM+QK2 BM2[m�HBiv

bi�`ib iQ BM+`2�b2 BM `2bTQMb2 iQ i?2 QT2MM2bb b?Q+F BM i?2 K2/BmK@i2`KX

6BM�HHv- 2tTQ`ib iQ :.S �`2 bHB;?iHv Tmb?2/ mTr�`/b BM i?2 b?Q`i@i2`K- #mi i?2 2z2+i /2+HBM2b

Qp2` iBK2X LQi�#Hv- r2 BMp2biB;�i2/ i?2 `Q#mbiM2bb Q7 i?2 `2bmHib /Bb+mbb2/ ?2`2 #v mbBM; �

/Bz2`2Mi QT2MM2bb b?Q+F p�`B�#H2- M�K2Hv +?�M;2b BM i?2 EP6 2+QMQKB+ ;HQ#�HBx�iBQM BM/2t

U:v;HB 2i �H- kyRNV- r?B+? Bb � +QKTQbBi2 BM/2t i?�i K2�bm`2b 2+QMQKB+ ;HQ#�HBx�iBQM �HQM; /2

7�+iQ Ubm+? �b i`�/2 iQ :.SV �M/ /2 Dm`2 +`Bi2`B� Ubm+? �b ?B//2M BKTQ`i #�``B2`bVX q?BH2 i?2

EP6@p�`B�#H2 ?�b H2bb Q7 � +H2�`@+mi BMi2`T`2i�iBQM +QKT�`2/ iQ Qm` /mKKv@p�`B�#H2 �TT`Q�+?-

Bib K�BM �/p�Mi�;2 Bb i?�i Bi Qz2`b � +QMiBMmQmb BMbi2�/ Q7 #BM�`v K2�bm`2 Q7 2+QMQKB+ QT2MM2bb

i�FBM; /Bz2`2Mi 7�+2ib Q7 i?2 H�ii2` BMiQ �++QmMiX �;�BMbi i?Bb #�+F/`QT- Bi Bb BKTQ`i�Mi iQ MQi2

i?�i i?2 `2bmHib 7Q` i?2 BKTmHb2@`2bTQMb2 7mM+iBQMb �`2 [m�HBi�iBp2Hv bBKBH�` 7Q` KQbi T�`ib Q7 Qm`

b�KTH2- �b +�M #2 p2`B}2/ BM i?2 bmTTH2K2Mi�`v �TT2M/BtX

h?2 `2bmHib T`2b2Mi2/ bQ 7�` TQ`i`�v i?2 �p2`�;2 2z2+i Q7 i?2 QT2MM2bb b?Q+F p�`B�#H2 QM

i?2 `2bT2+iBp2 b?Q+F@/2T2M/2Mi p�`B�#H2X >Qr2p2`- #�b2/ QM Qm` i?2Q`2iB+�H +QMbB/2`�iBQMb BM

b2+iBQM k- r2 rQmH/ 2tT2+i i?2 2z2+ib iQ #2 ?2i2`Q;2M2Qmb �+`Qbb 1l K2K#2` +QmMi`B2bX hQ i2bi

i?Bb +QMD2+im`2- r2 i�F2 � +HQb2` HQQF �i i?2 +QmMi`v }t2/ 2z2+i 2biBK�i2b U ⇣
k
i BM 2[m�iBQM RVX

AM /QBM; bQ- r2 2tTHQBi i?2 7�+i i?�i i?2 +QmMi`v@}t2/ 2z2+ib K�v #2 b22M �b � +�i+?@�HH p�`B@

�#H2 7Q` iBK2@BM/2T2M/2Mi +QmMi`v +?�`�+i2`BbiB+b bm+? �b ;2Q;`�T?v- bBx2 �M/ bi�#H2 BMbiBimiBQMb

Q7 i?2 `2bT2+iBp2 +QmMi`v U2X;X qQQH/`B/;2- kyRyVX AM Qi?2` rQ`/b- bBKBH�` +QmMi`v@}t2/ 2z2+ib

TQBMi iQ � bBKBH�`Biv BM mMQ#b2`p2/ +QmMi`v@+?�`�+i2`BbiB+b- r?BH2 � #`Q�/ /Bp2`;2M+2 #2ir22M
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Exports to GDP

6B;m`2 R, h?2 2z2+i Q7 QT2MM2bb b?Q+Fb BM � b�KTH2 Q7 ke 1l +QmMi`B2bX .�i�, �J1*P- EG1Ja-
qQ`H/ "�MF Ub22 /�i� �TT2M/Bt 7Q` /2i�BHbVc QrM +�H+mH�iBQMbX h?2 +QmMi`v b�KTH2 +QMbBbib Q7
ke 1l +QmMi`B2bX AKTmHb2@`2bTQMb2 7mM+iBQMb r2`2 /2`Bp2/ 7`QK HQ+�H T`QD2+iBQMb Ub22 2[m�iBQM
URV �M/ /2i�BHb QM T`2@i`2�iK2Mi +QMi`QHb BM i?2 bmTTH2K2Mi�`v �TT2M/BtVX ai�M/�`/ 2``Q`b �`2
S*a1@+Q``2+i2/ U"2+F �M/ E�ix- RNN8V �M/- ?2M+2- `Q#mbi iQ +`Qbb@b2+iBQM ?2i2`QbF2/�biB+Biv
�M/ �miQ+Q``2H�iBQM BM i?2 `2bB/m�HbX

RR



GDP per capita Share of finance (VA)
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6B;m`2 k, h?2 2pQHmiBQM Q7 i?2 2biBK�i2/ +QmMi`v }t2/ 2z2+ib 2biBK�i2b Qp2` i?2 HQ+�H T`QD2+iBQMb
?Q`BxQM UF4R-XXX- F43VX h?2 ;`2v HBM2b `2T`2b2Mi i?2 Q#i�BM2/ +QmMi`v }t2/ 2z2+ib 7Q` 2�+?
+QmMi`vX h?2 `2/ HBM2b BHHmbi`�i2 ?Qr i?2 ?2i2`Q;2M2Biv Q7 i?2 2biBK�i2b BM+`2�b2b Qp2` iBK2 #v
`2T`2b2MiBM; i?2 p�`B�M+2 Q7 i?2 2biBK�i2bX 6Q` i?2 b�F2 Q7 pBbB#BHBiv- i?2 p�`B�M+2 Q7 Tm#HB+ /2#i
2biBK�i2b r�b /BpB/2/ #v RyX

i?2 2biBK�i2/ +QmMi`v@bT2+B}+ BMi2`+2Tib rQmH/ bm;;2bi i?2 T`2b2M+2 Q7 � bBx2�#H2 �KQmMi Q7

?2i2`Q;2M2Biv �KQM; i?2 mMBib Q7 Q#b2`p�iBQMX 6B;m`2 k THQib i?2 }t2/@2z2+ib 2biBK�i2b �b �+@

[mB`2/ BM Qm` HQ+�H T`QD2+iBQM b2imT �M/ b?Qrb i?�i /Bz2`2M+2b BM }t2/@2z2+i 2biBK�i2b �`2 H�`;2

�M/ BM+`2�bBM; Qp2` i?2 T`QD2+iBQM T2`BQ/X q?BH2 i?2 }`bi Qmi+QK2 bm;;2bib i?�i mMQ#b2`p2/

BM/BpB/m�H +QmMi`v +?�`�+i2`BbiB+b K�ii2` 7Q` ?Qr +QmMi`B2b �`2 �z2+i2/ #v QT2MM2bb b?Q+Fb- i?2

BM+`2�bBM; p�`B�iBQM BM i?2 2biBK�i2/ +QmMi`v }t2/ 2z2+ib Qp2` iBK2 BKTHB2b i?�i i?2 BM+`2�b2 BM

QT2MM2bb +QBM+B/2/ rBi? �M BM+`2�b2 BM bi`m+im`�H ?2i2`Q;2M2Biv �KQM; i?2 mMBib Q7 Q#b2`p�iBQMX

AM i?2 M2ti b2+iBQM- r2 rBHH BMp2biB;�i2 r?2i?2` � KQ`2 BM@/2Ti? �M�HvbBb Q7 i?2 +QmMi`v@}t2/

2z2+ib +�M ?B;?HB;?i bBKBH�`BiB2b BM i?2 `2�+iBQMb Q7 +2`i�BM bm#;`QmTb iQ BM+`2�bBM; 1m`QT2�M

2+QMQKB+ BMi2;`�iBQMX

Rk



9 PT2MM2bb b?Q+Fb �M/ T�i? /2T2M/2Mi /2p2HQTK2Mib BM 1m@

`QT2, � ivTQHQ;v 7Q` +QmMi`B2b

h?2 +QmMi`v }t2/ 2z2+ib 2biBK�i2b 7`QK i?2 T`2pBQmb b2+iBQM bm;;2bi i?�i i?2 BM+`2�b2 BM 2+Q@

MQKB+ QT2MM2bb BM 1m`QT2 ?�b �KTHB}2/ i?2 bi`m+im`�H /Bz2`2M+2b �KQM; 1m`QT2�M 2+QMQKB2b

/m2 iQ i?2 ?2i2`Q;2M2Qmb 2z2+i Q7 QT2MM2bb QM /Bz2`2Mi +QmMi`B2bX q2 MQr �BK 7Q` ;�BMBM; �

+H2�`2` mM/2`bi�M/BM; Q7 i?Bb Q#b2`p2/ ?2i2`Q;2M2BivX hQ i?Bb 2M/- r2 bi�`i rBi? �M BM/m+iBp2

�TT`Q�+? �M/ �M�Hvx2 i?2 +QmMi`v }t2/ 2z2+i 2biBK�i2b Q#i�BM2/ BM i?2 T`2pBQmb b2+iBQM #v

mbBM; ?B2`�`+?B+�H +Hmbi2` �M�HvbBbX AM /QBM; bQ- r2 i`v iQ B/2MiB7v bmBi�#H2 bm#;`QmTb Q7 i?2

1m`QT2�M +QmMi`B2b BM Qm` /�i� b2i �M/ +QKTH2K2Mi i?Bb BM/m+iBp2 �TT`Q�+? rBi? i?2Q`2iB+�H

+QMbB/2`�iBQMbX h?2M r2 mb2 b2+iQ`�H 2tTQ`i /�i� iQ bim/v i?2 `2�bQMb mM/2`HvBM; i?Bb bi`m+im`�H

+?�M;2 BM 1m`QT2�M +QmMi`B2bX

9XR >B2`�`+?B+�H +Hmbi2`BM; Q7 +QmMi`v }t2/ 2z2+ib

AM Q`/2` iQ B/2MiB7v TQi2MiB�H +Hmbi2`b Q7 +QmMi`B2b i?�i b?Qr bBKBH�`Biv BM i?2B` mMQ#b2`p2/ +QmM@

i`v +?�`�+i2`BbiB+b BM `2bTQMb2 iQ 1m`QT2�M 2+QMQKB+ BMi2;`�iBQM- r2 �M�Hvx2 i?2 +QmMi`v }t2/

2z2+ib Q#i�BM2/ BM i?2 T`2pBQmb b2+iBQM #v mbBM; ?B2`�`+?B+�H +Hmbi2` �M�HvbBb U>*�- h�M 2i �H-

kyy8- TX 8R8zVX h?2 ;2M2`�H B/2� #2?BM/ >*� Bb iQ b2T�`�i2 � b2i Q7 Q#D2+ib BMiQ /BbDmM+iBp2

;`QmTb- +�HH2/ +Hmbi2`b- r?2`2 K2K#2`b Q7 i?2 b�K2 +Hmbi2` �`2 bBKBH�` iQ 2�+? Qi?2`- #mi /BbiBM+i

iQ K2K#2`b Q7 Qi?2` +Hmbi2`bX AM +QMi`�bi iQ T�`iBiBQM�H +Hmbi2`BM;- ?B2`�`+?B+�H +Hmbi2`BM; T`Q@

/m+2b � b2i Q7 M2bi2/ +Hmbi2`b i?�i �`2 Q`;�MBx2/ �b � i`22- mbm�HHv `2T`2b2Mi2/ �b � /2M/Q;`�K

Q` � 7�+iQ` K�T Ub22 };m`2 j #2HQrV- r?B+? �HbQ �HHQr 7Q` i`�+FBM; i?2 `2H�iBQM #2ir22M +Hmbi2`b

Ub22 �HbQ h�M 2i �H- kyy8- TX 8keVX9

h?2 `2bmHib �`2 T`2b2Mi2/ BM 6B;m`2 jX P#pBQmbHv- Gmt2K#Qm`; Bb [mBi2 /BbiBM+i 7`QK i?2

`2bi- r?B+? +�M #2 b22M �b � }`bi BM/B+�iBQM i?�i i?2 BMimBiBQM Q7 b2T�`�iBM; +QmMi`B2b BM r?B+?

i?2 }M�M+B�H b2+iQ` TH�vb �M QmibBx2/ `QH2 BMiQ � T`QT2` bm#@;`QmT KB;?i #2 � 7`mBi7mH �TT`Q�+?X

h?2 +QmMi`B2b +�M #2 b2T�`�i2/ BMiQ 7Qm` 7m`i?2` ;`QmTbX h?2 +Hmbi2` QM i?2 #QiiQK +QMbBbib

Q7 �mbi`B�- .2MK�`F- ar2/2M- i?2 L2i?2`H�M/b- 6BMH�M/- �M/ :2`K�MvX h?2b2 �`2 i?2 ivTB+�H

ǵ+Q`2 +QmMi`B2bǶX h?2 +Hmbi2` QM iQT- +QMbBbiBM; Q7 aT�BM- *vT`mb- SQ`im;�H- :`22+2- Ai�Hv- 6`�M+2

�M/ "2H;BmK +Q``2bTQM/b Ĝ rBi? i?2 2t+2TiBQM Q7 "2H;BmK �M/ UK�v#2V 6`�M+2 Ĝ iQ i?2 +H�bbB+

+QM+2TiBQM Q7 � 1m`QT2�M T2`BT?2`vX h?2 `2K�BMBM; irQ +Hmbi2`b BM+Hm/2 i?2 1�bi2`M 1m`QT2�M

+�i+?@mT +QmMi`B2b- J�Hi� �M/ A`2H�M/X AMi2`2biBM;Hv- i?2b2 +QmMi`B2b �`2 b2T�`�i2/ BMiQ irQ
9aT2+B}+�HHv- r2 �TTHv q�`/Ƕb KBMBKmK p�`B�M+2 K2i?Q/X JQ`2 /2i�BHb QM i?2 K2i?Q/ b2H2+iBQM T`Q+2bb �`2

;Bp2M BM i?2 �TT2M/BtX
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6B;m`2 j, h?2 `2bmHiBM; +Hmbi2`b Q7 +QmMi`B2bX S�M2H U�V BHHmbi`�i2b i?2 2MiB`2 `2bmHi mbBM; �
/2M/Q;`�K- T�M2H U#V BHHmbi`�i2b ?Qr +HQb2 i?2 +QmMi`B2b �`2 iQ 2�+? Qi?2` #v mbBM; � 7�+iQ` THQiX
� 7�+iQ` THQi QMHv +QMbB/2`b i?2 irQ KQbi /BbiBM;mBb?BM; /BK2MbBQMb- r?B+? iQ;2i?2` �++QmMi 7Q`
�#Qmi eRXd W Q7 iQi�H /Bbi�M+2X

+Hmbi2`b- Q7 r?B+? i?2 bK�HH2` QM2 +QMbBbib Q7 aHQp�FB�- GBi?m�MB�- G�ipB� �M/ "mH;�`B�- r?BH2 i?2

Qi?2` QM2 +QKT`Bb2b �HH Qi?2` 1�bi2`M 1m`QT2�M +QmMi`B2b �b r2HH �b J�Hi� �M/ A`2H�M/X h?Bb

`2bmHi Bb +QMbBbi2Mi rBi? `2+2Mi }M/BM;b i?�i ?B;?HB;?i i?2 T`2b2M+2 Q7 /Bz2`2Mi bm#@;`QmTb BM i?2

1�bi2`M 1m`QT2�M +QmMi`B2b Ub22 2X;X "Q?H2- kyR3V- r?B+? 2t?B#Bi /Bz2`2Mi /2;`22b �M/ BMi2MbBiB2b

BM i?2 Qp2`�HH +�i+?@mT T`Q+2bb Q#b2`p�#H2 BM 1�bi2`M 1m`QT2X

�HH Qm` +Hmbi2`BM; `2bmHib �`2 `Q#mbi- MQi QMHv rBi? `2;�`/ iQ /Bz2`2Mi +Hmbi2` �H;Q`Bi?Kb- #mi

�HbQ `2;�`/BM; i?2 2t+HmbBQM Q7 bK�HH2` 2+QMQKB2b- bm+? �b J�Hi�- Gmt2K#Qm`;- �M/ *vT`mbX �M

2ti2MbBp2 `Q#mbiM2bb �M�HvbBb 2tTHQ`BM; �HH i?2b2 �p2Mm2b Bb T`2b2Mi2/ BM i?2 �TT2M/BtX

AM bmKK�`v- �Hi?Qm;? ?B2`�`+?B+�H +Hmbi2`BM; Bb � Tm`2Hv BM/m+iBp2 r�v Q7 �M�HvxBM; /�i� i?�i

/Q2b MQi 2tTHQBi i?2Q`2iB+�H BMbB;?ib Qi?2` i?�M i?�i BMpQHp2/ BM p�`B�#H2 b2H2+iBQM- i?2 `2bmHib

�`2 H�`;2Hv +QMbBbi2Mi rBi? +H�bbB}+�iBQMb mb2/ BM i?2 T`2pBQmb HBi2`�im`2X

9Xk � +QmMi`v i�tQMQKv 7Q` i?2 1l, /2HBM2�iBM; +Hmbi2`b rBi? i?2Q`v �M/

/2b+`BTiBp2 bi�iBbiB+b

S`2pBQmb i�tQMQKB2b mbm�HHv 7Q+mb2/ QM T�`iB+mH�` bm#b2ib Q7 i?2 1lǶb K2K#2` +QmMi`B2bX h?2

KQbi +QKKQM /BbiBM+iBQM Bb i?�i Q7 � 1m`QxQM2 +Q`2 �M/ � 1m`QxQM2 T2`BT?2`v U2X;X aBKQM�xxB

2i �H- kyRjc Ap2`b2M 2i �H- kyReVX aBM+2 i?2 1�bi2`M 1m`QT2�M +QmMi`B2b �`2 /B{+mHi iQ �++QK@

KQ/�i2 BM i?Bb /B+?QiQKQmb +H�bbB}+�iBQM- i?2v �`2 Ĝ B7 +QMbB/2`2/ �i �HH Ĝ mbm�HHv i`2�i2/ �b �

i?B`/ +�i2;Q`v U"Q?H2- kyR3VX

R9



*�i2;Q`v .BbiBM;mBb?BM; +?�`�+i2`BbiB+b J2K#2`b

*Q`2

>B;? :.S T2` +�TBi� H2p2Hb
AKTQ`i�M+2 Q7 BM/mbi`B�H T`Q/m+iBQM
S`Q/m+iBQM Q7 +QKTH2t T`Q/m+ib
_2H�iBp2Hv HQr mM2KTHQvK2Mi

�mbi`B�- "2H;BmK- .2MK�`F-
6BMH�M/- :2`K�Mv �M/ ar2/2M

S2`BT?2`v

GQr2` 2tTQ`i b?�`2b
_2H�iBp2Hv ?B;? Tm#HB+ /2#i
h2M/2M+v iQ +m``2Mi �++QmMi /2}+Bib
_2H�iBp2Hv ?B;? mM2KTHQvK2Mi

*vT`mb- 6`�M+2- :`22+2- Ai�Hv-
SQ`im;�H- �M/ aT�BM

*�i+?@lT

_2H�iBp2Hv HQr H2p2Hb Q7 r�;2b
�M/ :.S T2` +�TBi�
>B;? /2;`22 Q7 7Q`2B;M QrM2`b?BT
aK�HH b2`pB+2 b2+iQ`- #mi UT�`iHvV
BKTQ`i�Mi K�Mm7�+im`BM; b2+iQ`

"mH;�`B�- _QK�MB�- *x2+?
_2Tm#HB+- 1biQMB�- G�ipB�-

GBi?m�MB�- >mM;�`v- SQH�M/-
aHQp2MB�- aHQp�FB�

6BM�M+2

>B;? /2#i H2p2Hb Q7 T`Bp�i2 }`Kb
AKTQ`i�Mi b?�`2 Q7 }M�M+2 BM
i2`Kb Q7 ;`Qbb QmiTmi
>B;? 7Q`2B;M BMp2biK2Mi BM~Qrb
G�`;2 BM+QK2b 7`QK r2�Hi? i�t2b

Gmt2K#Qm`;- L2i?2`H�M/b-
J�Hi�- �M/ A`2H�M/

h�#H2 R, *QmMi`v i�tQMQKv 7Q` ke 1l +QmMi`B2bX PrM BHHmbi`�iBQMX

h�#H2 R bmKK�`Bx2b Qm` +QmMi`v ;`QmTb- r?B+? /2T�`ib bHB;?iHv 7`QK i?2 `2bmHib Q7 Qm` +Hmb@

i2`BM; �M�HvbBb, �Hi?Qm;? i?2 Qp2`�HH +Hmbi2`BM; `2bmHib �`2 BMimBiBp2- i?2 7Q+mb QM i?2 +QmMi`v

}t2/ 2z2+ib 2biBK�i2b �b BMTmib 7Q` i?2 +Hmbi2`BM; K�v biBHH mM/2`bi�i2 BKTQ`i�Mi /Bz2`2M+2b

rBi? `2;�`/ iQ bQK2 Q7 i?2 1l +QmMi`B2bǶ bT2+B}+BiB2b BM i2`Kb Q7 i?2B` M�iBQM�H `2;mH�iBQMb �M/

BMbiBimiBQMbX �b +�M #2 b22M- r2 ;Q #2vQM/ T`2pBQmb +H�bbB}+�iBQMb �M/ bm;;2bi +�i2;Q`BxBM; i?2

1m`QT2�M lMBQMǶb K2K#2`b BMiQ 7Qm` +�i2;Q`B2b, +Q`2- T2`BT?2`v- +�i+?BM;@mT +QmMi`B2b BM 1�bi@

2`M 1m`QT2- �M/ }M�M+B�H ?m#bX q?BH2 i?2 +H�bbB}+�iBQM Q7 +Q`2 Ĝ �b i?Qb2 +QmMi`B2b +?`�+i2`Bx2/

#v ?B;? bi�M/�`/b Q7 HBpBM;- � KQ/2`M �M/ ?B;?Hv +QKT2iBiBp2 T`Q/m+iBQM b2+iQ` �M/ HQr mM2K@

THQvK2Mi Ub22 };m`2 9�V Ĝ �M/ T2`BT?2`v +QmMi`B2b Ĝ �b i?Qb2 +QmMi`B2b rBi? H2bb +QKT2iBiBp2

}`Kb- ?B;?2` mM2KTHQvK2Mi `�i2b �M/ 2bT2+B�HHv #m`/2MbQK2 H2p2Hb Q7 /2#i Ub22 };m`2 9#V Ĝ Bb

`�i?2` bi�M/�`/- i?2 ;`QmT Q7 }M�M+B�H ?m#b �M/ +�i+?@mT +QmMi`B2b- �b r2HH �b i?2 +H�bbB}+�iBQM

Q7 6`�M+2 /2b2`p2b 7m`i?2` 2tTHB+�iBQM,

6B`bi- r2 �// � T`QT2` ;`QmT 7Q` }M�M+B�H ?m#b BM i?2 1l #2+�mb2 i?2 }M�M+B�H b2+iQ`b

BM Gmt2K#Qm`;- i?2 L2i?2`H�M/b- J�Hi� �M/ A`2H�M/ �`2 QmibBx2/ +QKT�`2/ iQ Qi?2` 1m`QT2�M

+QmMi`B2b U2X;X E�`rQrbFB 2i �H- kyRdc 1m`QT2�M *2Mi`�H "�MF- kyRec a+?r�M- kyRd- MQi2 i?�i i?2

lE Bb MQi T�`i Q7 Qm` 1l +QmMi`v b�KTH2VX8 AM Qm` /�i�- i?Bb Bb `2~2+i2/ #v � /BbT`QTQ`iBQM�i2
8h?2 2tBbi2M+2 Q7 � T`QT2` ;`QmT Q7 ǵ}M�M+B�H ?m#bǶ b?QmH/ MQi 2b+?2r i?2 7�+i i?�i UBV 1m`QT2 �b � r?QH2 Bb

KQ`2 }M�M+B�HBx2/ i?�M KQbi Qi?2` rQ`H/ `2;BQMb �M/ UBBV }M�M+B�HBx�iBQM ?�b TH�v2/ �M BKTQ`i�Mi `QH2 7Q` i?2
/2p2HQTK2Mi BM i?2 aQmi?2`M T2`BT?2`v +QmMi`B2b- 2X;X #v 7�+BHBi�iBM; bT2+mH�iBp2 #m##H2b U7Q` KQ`2 /2i�BHb b22
TX kj9z BM *2HB 2i �H- kyR3VX >Qr2p2`- i?2 +QmMi`B2b BM Qm` ǵ}M�M+B�H ?m#bǶ ;`QmT �`2 T�`iB+mH�`Hv }M�M+B�HBx2/-
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�KQmMi Q7 7Q`2B;M /B`2+i BMp2biK2Mib �b r2HH �b ?B;? H2p2Hb Q7 T`Bp�i2 b2+iQ` /2#i- �M 2t+2TiBQM�H

b?�`2 Q7 i?2 }M�M+2 b2+iQ` BM ;`Qbb QmiTmi �M/ `2H�iBp2Hv H�`;2 BM+QK2b /2`Bp2/ 7`QK i?2 i�t�iBQM

Q7 r2�Hi? Ub22 };m`2 9+VX PM iQT Q7 i?�i- i?2b2 7Qm` +QmMi`B2b �HbQ 72�im`2 �M 2t+2TiBQM�HHv H�`;2

ǵb?�/Qr #�MFBM; b2+iQ`Ƕ U"2v2` �M/ "` miB;�K- kyRe- �M/ +?�`i k BM 1m`QT2�M *2Mi`�H "�MF-

kyReV- r?2`2 ǵb?�/Qr #�MFBM;Ƕ Bb mM/2`biQQ/ �b i?2 MQM@#�MFBM; T�`i Q7 i?2 }M�M+B�H bvbi2K-

+?�`�+i2`Bx2/ #v HQQb2` `2;mH�iBQMb �M/ i?BMM2` Tm#HB+ b�72iv M2ib 7Q` }M�M+B�H BMbiBimiBQMb U"�M

�M/ :�#Q`- kyRdVX JQ`2Qp2`- Gmt2K#Qm`;- A`2H�M/- i?2 L2i?2`H�M/b �M/ J�Hi� ?�p2 7QHHQr2/

T�`iB+mH�`Hv HB#2`�H �M/ }M�M+2@7`B2M/Hv TQHB+B2b ;2�`2/ iQr�`/b �ii`�+iBM; 7Q`2B;M +�TBi�H �M/ i?2

�bbQ+B�i2/ `2Mib �M/ T`Q}ib 7`QK Qi?2` U1m`QT2�MV +QmMi`B2bX h?2 L2i?2`H�M/b ?�b � T`QKBM2Mi

`QH2 �b � ?m# BM i?2 ǵb?�/Qr #�MFBM; bvbi2KǶ U"�FF@aBKQM 2i �H- kyRkc "`QQb 2i �H- kyRkc

"2v2` �M/ "` miB;�K- kyReVX A`2H�M/ ?�b #22M mbBM; � HQr@i�t �M/ HQr@}M�M+B�H@`2;mH�iBQM

`2;BK2 iQ �ii`�+i KmHiBM�iBQM�H +QKT�MB2b �b r2HH �b H2�/BM; ;HQ#�H }M�M+B�H b2`pB+2b }`KbX

h?2b2 HQr@`2;mH�iBQM TQHB+B2b ?�p2 TH�v2/ �M 2bb2MiB�H T�`i BM i?2 A`Bb? 2tTQ`i@H2/ ;`Qri? KQ/2H

U2X;X "�``v �M/ "2`;BM- kyRkc wm+K�M- kyR9VX J�Hi� BKTH2K2Mi2/ }M�M+2@7`B2M/Hv TQHB+B2b i?�i

?�p2 H2/ iQ �M 2t+2TiBQM�H ;`Qri? Q7 Bib #�MFBM; b2+iQ` Qp2` i?2 H�bi irQ /2+�/2bX LQi�#Hv- �

K�DQ`Biv Q7 i?2 #�MFBM;@b2+iQ`Ƕb iQi�H �bb2ib BM J�Hi� �`2 7Q`2B;M@QrM2/ U2X;X 1m`QT2�M *2Mi`�H

"�MF- kyReVX 6BM�HHv- Gmt2K#Qm`; Bb � }M�M+B�H +2Mi2` rBi? 7�pQ`�#H2 i�t TQHB+B2b 7Q` ?B;?@M2i
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Ub22 };m`2 9/VX "mi �HQM; rBi? i?2b2 bBKBH�`BiB2b- i?2`2 �`2 �HbQ BKTQ`i�Mi /Bz2`2M+2b �KQM;
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i2+?MQHQ;B+�H +�T�#BHBiB2b- T�`iB+mH�` 7Q` i?2 oBb2;`�/ +QmMi`B2b- MQ bm+? T`Q+2bb +�M #2 Q#b2`p2/

BM i?2 "�HiB+b Ub22 �HbQ #2HQr- �b r2HH �b };m`2 e BM i?2 bmTTH2K2Mi�`v K�i2`B�Hc 7Q` KQ`2 /2i�BHb-

r?2`2 r2 7QHHQr i?2 /2}MBiBQM Q7 1Tbi2BM Ukyy8- TX jV r?Q b22b ǵ}M�M+B�HBx�iBQMǶ �b ǳi?2 BM+`2�bBM; `QH2 Q7
}M�M+B�H KQiBp2b- }M�M+B�H K�`F2ib- }M�M+B�H �+iQ`b- �M/ }M�M+B�H BMbiBimiBQMb BM i?2 QT2`�iBQM Q7 i?2 /QK2biB+
�M/ BMi2`M�iBQM�H 2+QMQKB2bXǴ PM }M�M+B�HBx�iQM- b22 �HbQ >2BM 2i �H Ukyy3V- S�HH2v UkyRjV �M/ *2HB 2i �H UkyR3VX
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b22 "Q?H2- kyR3VX L2p2`i?2H2bb- r2 /2+B/2/ iQ i`2�i i?2b2 +QmMi`B2b �b � bBM;H2 +Hmbi2` �M/ H2�p2

� KQ`2 /2i�BH2/ +H�bbB}+�iBQM 7Q` 7mim`2 `2b2�`+?X

6BM�HHv- r?BH2 i?2 +Hmbi2`BM; �TT`Q�+? bm;;2bib i?�i 6`�M+2 Bb +m``2MiHv T�`i Q7 i?2 T2`BT?2`v-

+H�bbB7vBM; i?Bb +QmMi`v Bb /B{+mHi �M/ QM2 KB;?i �HbQ +QMbB/2` Bi �b T�`i Q7 i?2 +Q`2 Ubm+? �b-

2X;X- �`iBb �M/ w?�M;- kyyRc *�KTQb �M/ J�++?B�`2HHB- kyR3VX h?2 +QmMi`v +�M #2 b22M �b �M

BMi2`K2/B�i2 +�b2 #2ir22M +Q`2 �M/ T2`BT?2`v �M/ Bib HQ+�iBQM BM i?2 +Q`2@T2`BT?2`v M2tmb Bb MQi

M2+2bb�`BHv BM HBM2 rBi? Bib BKTQ`i�Mi TQHBiB+�H `QH2 BM i?2 1l- r?B+? Bb �HbQ /2i2`KBM2/ #v Bib

bBx2 �M/ Bib ?BbiQ`B+�HHv +HQb2 `2H�iBQM iQ :2`K�Mv U:` #M2` 2i �H- kyRdVX L2p2`i?2H2bb- r2 �`;m2

i?�i B7 QM2 7Q+mb2b QM i?2 2+QMQKB+ 7�+iQ`b- 6`�M+2 Bb +HQb2` iQ i?2 T2`BT?2`v i?�M iQ i?2 +Q`2

Ĝ 2bT2+B�HHv B7 r2 i�F2 BMiQ �++QmMi Bib /2p2HQTK2Mi BM i2`Kb Q7 i2+?MQHQ;B+�H +�T�#BHBiB2b Ub22

b2+iBQM 9Xj �M/ };m`2 e BM i?2 bmTTH2K2Mi�`v K�i2`B�HVX

9Xj ai`m+im`�H +?�M;2 �M/ i?2 b2+iQ`�H /2p2HQTK2Mi Q7 M�iBQMb, �bb2bbBM; i?2

/B`2+i2/M2bb Q7 i2+?MQHQ;B+�H +?�M;2

q?BH2 i?2 T`2pBQmb b2+iBQMb 7Q+mb2/ T`BK�`BHv QM i?2 2z2+ib Q7 1m`QT2�M 2+QMQKB+ BMi2;`�iBQM QM

K�+`Q2+QMQKB+ BM/B+�iQ`b- r2 MQr im`M iQ i?2 K2+?�MBbKb mM/2`HvBM; K�+`Q2+QMQKB+ +QMp2`@

;2M+2 �M/ /Bp2`;2M+2 #2ir22M +QmMi`B2bX �b bm;;2bi2/ #v i?2 bi`m+im`�HBbi HBi2`�im`2 bm`p2v2/ BM

b2+iBQM k- r2 7Q+mb QM �M�HvxBM; i?2 /vM�KB+ /Bbi`B#miBQM Q7 i2+?MQHQ;B+�H +�T�#BHBiB2bX hQ i?Bb

2M/- r2 mb2 /�i� QM i`�/2 �M/ 2+QMQKB+ +QKTH2tBiv U>B/�H;Q �M/ >�mbK�MM- kyyNV iQ +QMbi`m+i

� K2�bm`2 7Q` i?2 /B`2+iBQM Q7 i2+?MQHQ;B+�H +?�M;2 `2H�iBp2 iQ i?2 `2bi Q7 i?2 rQ`H/X

AM T�`iB+mH�`- r2 +QKT�`2 i`�/2 pQHmK2b Q7 �HH +QmMi`B2b QM i?2 aAh*@ok 9@/B;Bi T`Q/m+i H2p2H

Qp2` i?2 irQ iBK2 T2`BQ/b RNN8@RNNN UT`2@1m`QxQM2 �M/ T`2@+`BbBbV �M/ kyRy@kyR9 UTQbi@1m`QxQM2

�M/ TQbi @+`BbBbV iQ �bb2bb i?2 +?�M;2b BM � +QmMi`vǶb 2tTQ`i #�bF2iX 6Q` 2�+? +QmMi`v- r2 `2;`2bb

i?2 HQ; Q7 i?2 TQbBiBp2 �M/ M2;�iBp2 /Bz2`2M+2 BM i?2 p�Hm2 Q7 2tTQ`ib QM i?2 �p2`�;2 T`Q/m+i

+QKTH2tBiv US*A- b22 >B/�H;Q �M/ >�mbK�MM- kyyNV �M/ r2B;?i i?2 Q#b2`p�iBQMb �++Q`/BM; iQ i?2

b?�`2 Q7 i?2 T`Q/m+i BM i?2 +QmMi`vǶb 2tTQ`i@#�bF2i BM kyRk@kyR9X h?Bb �HHQrb mb iQ mM/2`bi�M/-

7Q` � ;Bp2M +QmMi`v- r?2i?2` 2tTQ`i p�Hm2b +?�M;2 KQ`2 /`�biB+�HHv 7Q` KQ`2 Q` H2bb +QKTH2t

T`Q/m+ibX h?2 r2B;?ib 2Mbm`2 i?�i r2 T�v KQ`2 �ii2MiBQM iQ T`Q/m+ib i?�i ?�p2 `2+2MiHv TH�v2/

�M BKTQ`i�Mi `QH2 BM i?2 +QmMi`vǶb 2tTQ`i@#�bF2iX

.2}M2 P
+
c �b i?2 b2i Q7 T`Q/m+ib 7Q` r?B+? +QmMi`v c ?�b BM+`2�b2/ Bib 2tTQ`ib BM kyRy@kyR9

�b +QKT�`2/ iQ RNN8@RNNN �M/ �c,i = 1 B7 i 2 P
+
c �M/ x2`Q Qi?2`rBb2X q2 i?2M 2biBK�i2 i?2

7QHHQrBM; irQ 2[m�iBQMb 7Q` 2�+? +QmMi`v,
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2tT�MbBQM BM :2`K�Mv Bb TQbBiBp2Hv +Q``2H�i2/ rBi? T`Q/m+i +QKTH2tBiv- i?2 BMp2`b2 ?QH/b 7Q`
:`22+2X h?2 bBx2 �M/ +QHQ` Q7 i?2 TQBMib `2T`2b2Mi i?2 �p2`�;2 b?�`2 Q7 i?2 T`Q/m+ib BM i?2
+QmMi`B2bǶ 2tTQ`i #�bF2i BM kyRk@kyR9X h?2 `2;`2bbBQM HBM2 bi2Kb 7`QK i?2 qGa 2biBK�iBQM
�b /2b+`B#2/ �#Qp2X .�b?2/ HBM2b BHHmbi`�i2 i?2 2biBK�iBQM 2``Q`bX .�i�, �iH�b Q7 1+QMQKB+
*QKTH2tBiv BM Bib Rk@kyRd p2`bBQM Ub22 /�i� �TT2M/Bt 7Q` /2i�BHbVc QrM +�H+mH�iBQMbX

�Hi?Qm;? i?2 +QmMi`v@bT2+B}+ `2bmHib /Q MQi �Hr�vb b?Qr bm+? +H2�` i`2M/b �b BM i?2 2t�KTH2b

;Bp2M BM 6B;m`2 8 U7Q` /2i�BHb QM i?2 Qi?2` 1l +QmMi`B2b b22 i?2 �TT2M/BtV- BM bmK i?2v TQBMi iQ

� +H2�` T�ii2`M Q7 i?2 b2+iQ`�H /2p2HQTK2Mib �+`Qbb 1m`QT2 7`QK i?2 T2`bT2+iBp2 Q7 BMi2`M�iBQM�H

+QKT2iBiBp2M2bb, r2 }M/ i?�i ?B;?2` H2p2Hb Q7 Qp2`�HH +QKTH2tBiv #27Q`2 i?2 QMb2i Q7 i?2 1m`QxQM2

UBM RNNNV �`2- QM �p2`�;2- �bbQ+B�i2/ rBi? bi`QM;2` ;�BMb Q7 +QKTH2tBiv K2�bm`2/ BM i2`Kb Q7

i?2 2tT�MbBQM �M/ /2+HBM2 Q7 BM/BpB/m�H b2+iQ`b 7Q` i?2 H�`;2` T�`i Q7 i?2 Q#b2`p2/ +QmMi`B2b

U6B;m`2 e- mTT2` T�M2HVX q?BH2 i?Bb `2bmHi Bb #`Q�/Hv +QMbBbi2Mi rBi? i?2 E�H/Q`B�M T`2/B+iBQM

i?�i ǳbm++2bb #`22/b bm++2bbǴ UE�H/Q`- RN3yV- � KQ`2 Mm�M+2/ BMi2`T`2i�iBQM Q7 i?Bb Qp2`�HH

[m�/`�iB+ `2H�iBQMb?BT Bb ;Bp2M BM i?2 HQr2` T�M2H Q7 };m`2 e, �Hi?Qm;? i?2 +�i+?BM;@mT Q7 1�bi2`M

1m`QT2 ?�b �M BKT`BMi QM Qp2`�HH /2p2HQTK2Mib- T�ii2`Mb +QMbBbi2Mi rBi? E�H/Q`B�M 2z2+ib +�M

#2 B/2MiB}2/ rBi?BM i?2 1�bi2`M 1m`QT2�M +QmMi`B2b- r?2`2 i?2v �`2 `�i?2` T`QMQmM+2/- �b r2HH

�b UrBi? � r2�F2` BMi2MbBivV �KQM; �HH i?2 `2K�BMBM; 1l +QmMi`B2bX h?2`2#v- H�`;2 T�`ib Q7 i?2

p�`B2iv BM i?2 `2bmHib 7Q` i?2 1�bi2`M 1m`QT2�M +�i+?@mT 2+QMQKB2b b22K iQ #2 KQ/2`�i2/ #v

i?2B` ;2Q;`�T?B+�H T`QtBKBiv iQ 1m`QT2Ƕb BM/mbi`B�H +Q`2 UaiƺHHBM;2`- kyReVX

h?2 T�ii2`Mb Q7 i2+?MQHQ;B+�H +?�M;2 �b /2TB+i2/ BM 6B;m`2 e �HbQ �HHQr mb iQ 2KT?�bBx2 7Qm`

7m`i?2` Q#b2`p�iBQMbX 6B`bi- i?2`2 Bb biBHH +QMbB/2`�#H2 ?2i2`Q;2M2Biv rBi?BM i?2 ivTB+�HHv T`QTQb2/

+QmMi`v@;`QmTb, +Q`2 +QmMi`B2b /Bz2` BM i?2B` /2p2HQTK2Mi- KB``Q`BM; i?2 7�+i i?�i bQK2 Q7 i?2b2

+QmMi`B2b bi`m;;H2 iQ ?QH/ QM iQ i?2B` TQbBiBQM- r?BH2 Qi?2`b- KQbiHv :2`K�Mv- ?�p2 K�M�;2/ iQ

2tT�M/ i?2B` i2+?MQHQ;B+�H /QKBM�M+2 U2X;X aiQ`K �M/ L��bi2T�/- kyR8�VX AM 7�+i- :2`K�Mv Bb

ky



i?2 QMHv 2t�KTH2 Q7 i?2 +Q`2 +QmMi`B2b i?�i }M/b Bib2H7 �#Qp2 i?2 p�Hm2 T`2/B+i2/ #v � [m�/`�iB+

KQ/2H }ii2/ iQ i?2 /�i�X a2+QM/- i?2 mTT2` T�M2H Q7 6B;m`2 e b?Qrb i?�i r2 +�MMQi }M/ �

bBM;H2 T2`BT?2`v +QmMi`v rBi? � /2+B/2/Hv TQbBiBp2 i2+?MQHQ;B+�H /2p2HQTK2Mi, SQ`im;�H Bb i?2

QMHv T2`BT?2`v +QmMi`v i?�i K�M�;2b iQ bm`T�bb i?2 T`2/B+i2/ p�Hm2- �H#2Bi i?Bb +QmMi`v ?�b

bi�`i2/ 7`QK � `2H�iBp2Hv HQr H2p2H Q7 +QKTH2tBivX h?B`/- r2 }M/ i?�i r?BH2 KQbi 1�bi2`M +�i+?@

mT +QmMi`B2b T2`7Q`K #2ii2` i?�M i?2 T`2/B+iBQM- irQ 2t+2TiBQMb �`2 �+im�HHv HQ+�i2/ K�`F2/Hv

#2HQr i?2 `2;`2bbBQM HBM2X h?Bb BM/B+�i2b i?�i i?2 2+QMQKB+ +�i+?@mT T`Q+2bb Q7 1�bi2`M 1m`QT2�M

+QmMi`B2b Bb MQi M2+2bb�`BHv iB2/ iQ � i2+?MQHQ;B+�H +�i+?@mT T`Q+2bb- �b 2pB/2M+2/ KQbi 7Q`+27mHHv

#v i?2 QmiHB2`b "mH;�`B� �M/ GBi?m�MB�X 6Qm`i?- i?2 ?2i2`Q;2M2Biv �KQM; }M�M+B�H ?m# +QmMi`B2b

Bb T�`iB+mH�`Hv H�`;2- #mi +�M #2 2tTH�BM2/ #v i?2B` /Bz2`2Mi }M�M+B�HBx�iBQM bi`�i2;B2b, A`2H�M/Ƕb

`QH2 �b � +Q`TQ`�i2 i�t ?�p2M K�MB72bib Bib2H7 BM � K�bbBp2 i2+?MQHQ;B+�H mT;`�/BM; U2X;X _2;�M

�M/ "`�xvb- kyR3V- r?BH2 i?2 KQ`2 �bb2i@#�b2/ bi`�i2;B2b Q7 i?2 L2i?2`H�M/b �M/ J�Hi� �`2

�bbQ+B�i2/ rBi? KQ`2 T`QMQmM+2/ /2BM/mbi`B�HBx�iBQM U2X;X oBbb2` 2i �H- kyReVX

�b BMi2`M�iBQM�H +QKT2iBiBp2M2bb �M/ i2+?MQHQ;B+�H +�T�#BHBiB2b �`2 Q7 T`BK2 BKTQ`i�M+2 7Q`

�bb2bbBM; i?2 7mim`2 /2p2HQTK2Mi�H i`�D2+iQ`B2b rBi?BM ;Bp2M TQHBiB+�H �M/ BMbiBimiBQM�H +QMbi`�BMib

U>B/�H;Q �M/ >�mbK�MM- kyyNc *`Bbi2HHB 2i �H- kyR8V- Bi Bb BKTQ`i�Mi iQ MQi2 i?�i r2 +�MMQi

Q#b2`p2 +QMp2`;2M+2 BM i2`Kb Q7 i2+?MQHQ;B+�H +�T�#BHBiB2b BM i?2 +m``2Mi 1m`QT2�M 7`�K2rQ`FX

ZmBi2 QM i?2 +QMi`�`v- Qm` `2bmHib TQBMi iQ i?2 TQbbB#BHBiv i?�i bQK2 +QmMi`B2b BM 1�bi2`M 1m`QT2

KB;?i BM/22/ K�M�;2 2p2Mim�HHv iQ +�i+?@mT iQ i?2 +Q`2 U*x2+? _2Tm#HB+- SQH�M/- >mM;�`v �M/

aHQp�FB�V- r?BH2 Qi?2`b Ubm+? �b "mH;�`B� Q` i?2 "�HiB+ +QmMi`B2bV �`2 Km+? KQ`2 HBF2Hv iQ DQBM

i?2 1m`QT2�M T2`BT?2`v UaiƺHHBM;2`- kyReVX

8 h?2 �++2Mim�iBQM Q7 TQH�`Bx�iBQM i?`Qm;? QT2MM2bb b?Q+Fb, HQ@

+�H T`QD2+iBQMb QM i?2 /Bb�;;`2;�i2/ H2p2H

PM i?2 #�bBb Q7 i?2 i�tQMQKv Q7 +QmMi`B2b /2p2HQT2/ BM i?Bb T�T2`- r2 T`Q+22/ #v 7m`i?2`

+Q``Q#Q`�iBM; Qm` BMimBiBQM i?�i i?2 7Qm` +QmMi`v ;`QmTb Ĝ +Q`2- T2`BT?2`v- �M/ +�i+?BM; mT

+QmMi`B2b- �b r2HH �b }M�M+B�H ?m#b Ĝ `2bTQM/ /Bz2`2MiHv iQ QT2MM2bb b?Q+FbX AM Q`/2` iQ 2biBK�i2

i?2 /vM�KB+ `2bTQMb2 Q7 2B;?i F2v p�`B�#H2b iQ �M BKTmHb2 Q7 BM+`2�bBM; QT2MM2bb i?�i `2bmHib

7`QK 2tQ;2MQmb +?�M;2b BM 1m`QT2�M 2+QMQKB+ BMi2;`�iBQM- r2 �;�BM K�F2 mb2 Q7 i?2 2+QMQK2i`B+

7`�K2rQ`F BMi`Q/m+2/ BM b2+iBQM j, r2 2biBK�i2 BKTmHb2@`2bTQMb2 7mM+iBQMb #�b2/ QM `2;`2bbBQM

2[m�iBQM URV- #mi i?Bb iBK2 b2T�`�i2Hv 7Q` 2�+? Q7 i?2 7Qm` +QmMi`v ;`QmTbX

6B;m`2 d b?Qrb i?2 /vM�KB+ 2z2+ib Q7 i?2 QT2MM2bb b?Q+F p�`B�#H2 QM Qm` 7Qm` K�BM b?Q+F@

kR



6B;m`2 e, h2+?MQHQ;B+�H +�T�#BHBiB2b �M/ bi`m+im`�H +?�M;2X .�i�, 1m`Qbi�ic �iH�b Q7 1+QMQKB+
*QKTH2tBiv BM Bib Rk@kyRd p2`bBQMc QrM +�H+mH�iBQMbX

kk



/2T2M/2Mi p�`B�#H2b UrBi? 7Qm` �//BiBQM�H p�`B�#H2b +Qp2`2/ BM 6B;m`2 3VXe h?2 }`bi +QHmKM

Bb #�b2/ QM i?2 bm#b�KTH2 7Q` i?2 bBt 1l +Q`2 +QmMi`B2bc i?2 b2+QM/ +QHmKM 7Q` i?2 bBt 1l

T2`BT?2`v +QmMi`B2bc i?2 i?B`/ +QHmKM 7Q` i?2 7Qm` }M�M+B�H ?m#bc �M/ i?2 7Qm`i? +QHmKM 7Q` i?2

i2M +�i+?@mT +QmMi`B2bX Ua22 i?2 i�tQMQKv BM i�#H2 R 7Q` /2i�BHb QM i?2 +QmMi`v ;`QmTbXV

q2 }M/ bmTTQ`i 7Q` Qm` ?vTQi?2bBb 7`QK b2+iBQM k QM �p2`�;2- mM2KTHQvK2Mi `�i2b BM i?2

7Qm` +QmMi`v ;`QmTb ?�p2 `2bTQM/2/ /Bz2`2MiHv iQ i?2 QT2MM2bb b?Q+FX q?BH2 i?2 `2bTQMb2 Q7

mM2KTHQvK2Mi BM i?2 +Q`2 bm#;`QmT Bb #�bB+�HHv BM/BbiBM;mBb?�#H2 7`QK x2`Q- mM2KTHQvK2Mi ?�b

#22M bi`QM;Hv Tmb?2/ mTr�`/b BM i?2 aQmi?2`M T2`BT?2`v U#v �#Qmi i?`22 T2`+2Mi�;2 TQBMib BM

i?2 K2/BmK@i2`KVX q?BH2 i?2 T�`iB+mH�` /2p2HQTK2Mi�H KQ/2H BM i?2 }M�M+B�H ?m#b ?�b �HHQr2/

i?2B` 2+QMQKB2b iQ `2bTQM/ rBi? � bHB;?i /2+HBM2 BM i?2 mM2KTHQvK2Mi `�i2 BM i?2 v2�`b �7i2`

i?2 QT2MM2bb b?Q+F- i?2 1�bi2`M 1m`QT2�M +QmMi`B2b ?�p2- QM �p2`�;2- b22M � /2+`2�b2 BM i?2

mM2KTHQvK2Mi `�i2b BM i?2 }`bi irQ v2�`b �7i2` i?2 b?Q+F- 7QHHQr2/ #v � K2/BmK@i2`K BM+`2�b2

BM mM2KTHQvK2Mi i?�i QMHv /BbbBT�i2b b2p2`�H v2�`b �7i2` i?2 b?Q+FX h?2 `2bmHib 7Q` :.S ;`Qri?

#�bB+�HHv +Q``2bTQM/ iQ i?2 `2bmHib `2;�`/BM; mM2KTHQvK2Mi, r2 /Q MQi b22 Km+? Q7 �M 2z2+i BM

i?2 +Q`2 �M/ BM i?2 }M�M+B�H ?m#b- #mi i?2`2 Bb +H2�`Hv � M2;�iBp2 `2bTQMb2 BM i?2 T2`BT?2`v- �M/

� T?�b2/ `2bTQMb2 BM 1�bi2`M 1m`QT2X h?2 QT2MM2bb b?Q+F p�`B�#H2 ?�b +H2�`Hv ?�/ � M2;�iBp2

2z2+i QM :.S T2` +�TBi� BM i?2 T2`BT?2`vX 6m`i?2`KQ`2- r2 b22 �M BMBiB�H M2;�iBp2 2z2+i 7Q` i?2

;`QmT Q7 +Q`2 +QmMi`B2b- i?Qm;?- BM i?Bb +�b2- :.S T2` +�TBi� `2im`Mb iQ Bib BMBiB�H H2p2H QM+2

� +QmTH2 Q7 T2`BQ/b ?�p2 T�bb2/c #mi i?2 }M�M+B�H ?m#b #2M2}iBM; 7`QK i?2B` }M�M+2@7`B2M/Hv

;`Qri? KQ/2Hb Ĝ r?B+? K�v ?�`K Qi?2` 1m`QT2�M +QmMi`B2b #v 7Qbi2`BM; � `�+2@iQ@i?2@#QiiQK

BM `2;mH�iQ`v bi�M/�`/b Ĝ ?�p2 b22M � TQbBiBp2 `2bTQMb2 Q7 :.S T2` +�TBi�X 6m`i?2`KQ`2- 6B;m`2

d b?Qrb i?�i i?2 r�;2 b?�`2- QM �p2`�;2- ?�b `2bTQM/2/ TQbBiBp2Hv BM +Q`2 +QmMi`B2b #mi M2;�iBp2Hv

BM T2`BT?2`v ;`QmTb- r?BH2 i?2 BKT�+i QM i?2 r�;2 b?�`2 BM }M�M+B�H ?m#b �M/ 1�bi2`M 1m`QT2�M

+QmMi`B2b Bb KQ`2 /B{+mHi iQ /Bz2`2MiB�i2 7`QK x2`QX

6`QK 6B;m`2 3- r2 +�M b22 i?2 `2bTQMb2 Q7 7Qm` �//BiBQM�H p�`B�#H2b iQ �M BKTmHb2 Q7 BM+`2�bBM;

QT2MM2bbX q2 �;�BM }M/ T`QMQmM+2/ /Bz2`2M+2b BM i?2 /vM�KB+ 2z2+ib �+`Qbb Qm` 7Qm` +QmMi`v

;`QmTb, r?BH2 Tm#HB+ /2#i ;Q2b /QrM BM `2bTQMb2 iQ i?2 b?Q+F BM i?2 }M�M+B�H ?m#b �M/ /Q2b

MQi +?�M;2 K�`F2/Hv BM i?2 1�bi2`M 1m`QT2�M +QmMi`B2b- Bi BM+`2�b2b bi`QM;Hv BM i?2 +Q`2 #mi

2p2M KQ`2 bQ BM i?2 T2`BT?2`v +QmMi`B2b- rBi? i?2 2z2+i BM+`2�bBM; Qp2` iBK2X 6m`i?2`KQ`2-
eLQi2 i?�i- r?BH2 i?2 bi�M/�`/ 2``Q`b BM 6B;m`2 R �`2 T�M2H@+Q``2+i2/ bi�M/�`/ 2``Q`b U"2+F �M/ E�ix- RNN8V

�M/- ?2M+2- `Q#mbi iQ ?2i2`QbF2/�biB+Biv �M/ �miQ+Q``2H�iBQM BM i?2 `2bB/m�Hb- r2 ?�p2 MQi #22M �#H2 iQ T2`7Q`K i?2
b�K2 �/DmbiK2Mi 7Q` i?2 +QmMi`v bm#;`QmTb BM 6B;m`2b d �M/ 3X h?2 `2�bQM Bb i?�i i?2 S*a1@+Q``2+iBQM `2[mB`2b
i?�i i?2 MmK#2` Q7 v2�`b +Qp2`2/ Bb MQi iQQ Km+? H�`;2` i?�M i?2 MmK#2` Q7 +QmMi`B2b BM i?2 +`Qbb@b2+iBQM�H
/BK2MbBQM Q7 i?2 /�i�X q?2M r2 bm#b2i i?2 7mHH +QmMi`v b�KTH2 BMiQ Qm` 7Qm` ;`QmTb- i?Bb `2[mB`2K2Mi Bb MQi
7mH}HH2/ #2+�mb2 i?2 MmK#2` Q7 +QmMi`B2b BM i?2 `2;`2bbBQMb /`QTb K�`F2/HvX �b � +QMb2[m2M+2- i?2 ;`�v bi�M/�`/
2``Q` #�M/b /2TB+i2/ BM 6B;m`2b d �M/ 3 KB;?i #2 iQQ bK�HH- BX2X r2 KB;?i bQK2r?�i mM/2`2biBK�i2 i?2 /2;`22 Q7
mM+2`i�BMiv �`QmM/ i?2 TQBMi 2biBK�i2b BM i?2 BKTmHb2@`2bTQMb2 7mM+iBQMX

kj



6B;m`2 3 b?Qrb i?�i i?2 2z2+i Q7 i?2 QT2MM2bb b?Q+F Bb +HQb2 iQ x2`Q 7Q` i?2 1l +Q`2- QMHv

im`MBM; TQbBiBp2Hv bB;MB}+�Mi 2B;?i v2�`b �7i2` i?2 b?Q+FX h?2 �p2`�;2 `2bTQMb2 Q7 i?2 +m``2Mi

�++QmMi #�H�M+2 BM T2`BT?2`v +QmMi`B2b iQ i?2 QT2MM2bb b?Q+F Bb TQbBiBp2X h?Bb `�i?2` mM2tT2+i2/

`2bmHi +�M #2 2tTH�BM2/ #v i?2 bm#bi�MiB�H BKT`Qp2K2Mib BM +m``2Mi �++QmMib i?�i 7QHHQr2/ QM+2

�mbi2`Biv K2�bm`2b r2`2 Tmi BM TH�+2 BM i?2 T2`BT?2`v 7`QK kyRy QMr�`/bX AM i?2 }M�M+B�H

?m#b- i?2 +m``2Mi �++QmMi ?�b #22M Tmb?2/ mTr�`/b- r?BH2 7Q` i?2 1�bi2`M 1m`QT2�M +QmMi`B2b-

i?2 +m``2Mi �++QmMi i2M/2/ iQ BKT`Qp2 Qp2` i?2 }`bi v2�`b �7i2` i?2 QT2MM2bb b?Q+F #27Q`2 Bi

/2i2`BQ`�i2/X AM i2`Kb Q7 i?2 2z2+i Q7 QT2MM2bb QM i?2 b?�`2 Q7 i?2 }M�M+B�H b2+iQ` BM p�Hm2 �//2/-

r2 }M/ i?�i i?2`2 Bb �M mTr�`/ Tmb?BM; `2bTQMb2 BM i?2 T2`BT?2`vc BM i?2 +Q`2- i?2 �p2`�;2 2z2+i

QM i?2 bBx2 Q7 }M�M+2 Bb H2bb T`QMQmM+2/- r?BH2 i?2 b?�`2 Q7 i?2 }M�M+B�H b2+iQ` 2p2M ;Q2b /QrM

BM i?2 1�bi2`M 1m`QT2�M +QmMi`B2bX q2 /Q MQi }M/ �M 2z2+i 7Q` i?2 ;`QmT Q7 }M�M+B�H ?m#b-

r?B+? KB;?i #2 /m2 iQ i?2 7�+i i?�i i?2b2 TQHB+B2b ?�/ �H`2�/v #22M BM TH�+2 #27Q`2X

6BM�HHv- BM i2`Kb Q7 i?2 2z2+i Q7 BM+`2�bBM; QT2MM2bb QM 2tTQ`ib iQ :.S- r2 }M/ i?�i i?2

�p2`�;2 `2bTQMb2 Q7 i?2 +Q`2 Bb M2;�iBp2 �7i2` 2B;?i v2�`b- r?BH2 i?2`2 Bb �M BM+`2�b2 BM i?2

T2`BT?2`v ;`QmTX 6Q` i?2 1�bi2`M 1m`QT2�M +QmMi`B2b- i?2 `2bTQMb2 Bb QM i?2 TQbBiBp2 bB/2-

r?BH2 i?2 }M�M+B�H ?m#b i2M/ iQ b22 � #QQbi BM 2tTQ`ib iQ :.S BM i?2 b?Q`i@i2`K- 7QHHQr2/ #v

� `2p2`b�H BM i?2 v2�`b iQ 7QHHQrX �b BM b2+iBQM j- r2 ?�p2 �;�BM +?2+F2/ i?2 `Q#mbiM2bb Q7 i?2

`2bmHib /Bb+mbb2/ ?2`2 #v mbBM; i?2 EP6 2+QMQKB+ ;HQ#�HBx�iBQM BM/2t U:v;HB 2i �H- kyRNV �b �M

�Hi2`M�iBp2 QT2MM2bb b?Q+F p�`B�#H2X :`QbbQ KQ/Q- i?2 `2bmHib 7Q` i?2 BKTmHb2@`2bTQMb2 7mM+iBQMb

Q7 i?2 7Qm` +QmMi`v ;`QmTb �`2 [m�HBi�iBp2Hv bBKBH�` Ub22 i?2 bmTTH2K2Mi�`v �TT2M/BtVX

amKKBM; mT- i?2 7Qm` +QmMi`v ;`QmTb QM r?B+? r2 2H�#Q`�i2 BM i?Bb T�T2` ?�p2 `2bTQM/2/ iQ

QT2MM2bb b?Q+Fb BM � /BbiBM+i r�vX h?2 `2bmHib BM/B+�i2 i?�i i?2 +QKTH2t /vM�KB+b Q7 K�+`Q2+Q@

MQKB+ +QMp2`;2M+2 �M/ bi`m+im`�H TQH�`Bx�iBQM BM 1m`QT2 +�M #2 #2ii2` mM/2`biQQ/ B7 QM2 i�F2b

BMiQ �++QmMi ?Qr i?2 `2bTQMb2 Q7 i?2b2 +QmMi`v ;`QmTb iQ 1m`QT2�M 2+QMQKB+ BMi2;`�iBQM Ur?B+?

Bb +?�`�+i2`Bx2/ #v BM+`2�bBM; i`�/2 �M/ }M�M+B�H QT2MM2bbV ?�b b?�T2/ i?2B` /2p2HQTK2Mi�H

T�i?bX AM 7�+i- 1m`QT2�M UKQM2i�`vV BMi2;`�iBQM b?QmH/ #2 b22M �b �M 2pQHmiBQM�`v T`Q+2bb

i?�i ?�b ;Bp2M `Bb2 iQ T�i?@/2T2M/2M+vX LQi�#Hv- i?2 `2bmHib /Bb+mbb2/ BM i?Bb b2+iBQM TQ`i`�v

i?2 �p2`�;2 `2bTQMb2 Q7 i?2 `2H2p�Mi b?Q+F@/2T2M/2Mi p�`B�#H2 iQ i?2 QT2MM2bb b?Q+F p�`B�#H2

BM i?2 `2bT2+iBp2 +QmMi`v ;`QmTX AM Qi?2` rQ`/b, r?BH2 i?2 �M�HvbBb BM i?Bb T�T2` ?�b b?QrM

i?�i i?2`2 �`2 bi`QM; `2�bQMb 7Q` /BbiBM;mBb?BM; +Q`2- T2`BT?2`v- �M/ +�i+?BM;@mT +QmMi`B2b- �b

r2HH �b }M�M+B�H ?m#b- Bi Bb biBHH BKTQ`i�Mi iQ F22T BM KBM/ i?�i- �Hi?Qm;? K2K#2` +QmMi`B2b Q7

� T�`iB+mH�` ;`QmT b?�`2 BKTQ`i�Mi 72�im`2b- i?2 2tT2`B2M+2b Q7 i?2 BM/BpB/m�H K2K#2`b rBi?BM

i?Qb2 +QmMi`v ;`QmTb ?�p2 MQi #22M +QKTH2i2Hv ?QKQ;2M2QmbX "Q?H2 UkyR3V- 7Q` 2t�KTH2- TQBMib
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iQ /Bz2`2M+2b BM i?2 ;`Qri? `2;BK2b �M/ +QM};m`�iBQMb Q7 1�bi2`M 1m`QT2�M +�TBi�HBbKb- �b

b?2 /BbiBM;mBb?2b #2ir22M � /2T2M/2Mi 2tTQ`i@/`Bp2M `2;BK2 BM i?2 oBb2;`�/ +QmMi`B2b �M/ �

/2T2M/2Mi /2#i@/`Bp2M `2;BK2 BM i?2 "�HiB+ ai�i2bX aBKBH�`Hv- QM2 +QmH/ �`;m2 i?�i rBi?BM i?2

;`QmT Q7 +Q`2 +QmMi`B2b- :2`K�Mv Ĝ rBi? Bib bmT2`BQ` UMQM@T`B+2V +QKT2iBiBp2M2bb �M/ bi`QM;

2tTQ`i b2+iQ`- Bib bBx2 �M/ TQHBiB+�H TQr2` Ĝ Bb Q7 T�`iB+mH�` `2H2p�M+2 7Q` mM/2`bi�M/BM; +m``2Mi

/2p2HQTK2Mi�H i`�D2+iQ`B2b U2X;X aBKQM�xxB 2i �H- kyRjVX LQM2i?2H2bb- Qm` `2bmHib BM i?Bb T�T2`

bm;;2bi i?�i BKTQ`i�Mi BMbB;?ib BMiQ i?2 +QKTH2tBiv Q7 T�i? /2T2M/2Mi i`�D2+iQ`B2b BM 1m`QT2

+�M #2 ;�BM2/ #v �++QmMiBM; 7Q` +QmMi`v +Hmbi2`b i?�i +�M #2 /BbiBM;mBb?2/ #�b2/ QM BKTQ`i�Mi

+?�`�+i2`BbiB+b i?�i b2T�`�i2 i?2K 7`QK Qi?2` +QmMi`v ;`QmTbX

e *QM+HmbBQMb �M/ TQHB+v BKTHB+�iBQMb

h?Bb T�T2` ?�b �M�Hvx2/ i?2 2z2+ib Q7 BM+`2�bBM; 2+QMQKB+ �M/ }M�M+B�H QT2MM2bb QM K�+`Q2+Q@

MQKB+ T2`7Q`K�M+2 BM i?2 +QMi2ti Q7 1m`QT2�M BMi2;`�iBQMX lbBM; � /�i� b2i Q7 ke 1l +QmMi`B2b-

r2 ?�p2 b?QrM i?�i +QmMi`v@bT2+B}+ +?�`�+i2`BbiB+b ?�p2 iQ #2 �++QmMi2/ 7Q` BM Q`/2` iQ mM/2`@

bi�M/ ?Qr QT2MM2bb b?Q+Fb ?�p2 b?�T2/ T�i? /2T2M/2Mi /2p2HQTK2Mi�H i`�D2+iQ`B2bX Pm` `2bmHib

bm;;2bi i?�i i?2 7Q+mb QM � /B+?QiQKv Q7 +Q`2 �M/ T2`BT?2`v +QmMi`B2b BM i?2 2tBbiBM; HBi2`�im`2

KB;?i 7�HH b?Q`i Q7 2tTH�BMBM; i?2 Mm�M+2b Q7 +m``2Mi /2p2HQTK2Mi�H i`�D2+iQ`B2b BM 1m`QT2X AM@

/22/- r2 }M/ i?�i � i�tQMQKv +QMbBbiBM; Q7 +Q`2 �M/ T2`BT?2`v +QmMi`B2b- �b r2HH �b }M�M+B�H

?m#b �M/ +�i+?BM;@mT 2+QMQKB2b Bb KQ`2 bmBi�#H2 r?2M Bi +QK2b iQ mM/2`bi�M/BM; i?2 2pQHmiBQM@

�`v T`Q+2bb i?�i ?�b #22M i`B;;2`2/ #v 1m`QT2�M BMi2;`�iBQM Ĝ � T`Q+2bb i?�i ?�b ;Bp2M `Bb2 iQ

/Bz2`2Mi T�i?@/2T2M/2Mi i`�D2+iQ`B2b- T�`iHv #v b?�TBM; M2r T�i?b �M/ QTTQ`imMBiB2b- T�`iHv #v

`2BM7Q`+BM; T`2@2tBbiBM; i2M/2M+B2bX "v mbBM; b2+iQ`�H 2tTQ`i /�i� iQ bim/v bi`m+im`�H +?�M;2- r2

BHHmbi`�i2 i?�i 1m`QT2 Bb +m``2MiHv +?�`�+i2`Bx2/ #v MQM@+QMp2`;2M+2 BM i2`Kb Q7 i2+?MQHQ;B+�H

+�T�#BHBiB2b- r?B+? �`2 Q7 T`BK2 BKTQ`i�M+2 7Q` T`QbT2+ib Q7 7mim`2 2+QMQKB+ /2p2HQTK2Mi U2X;X

>B/�H;Q �M/ >�mbK�MM- kyyNc .QbB 2i �H- kyR8VX

h?2 Q#b2`p2/ TQH�`Bx�iBQM BM 1m`QT2 T`QpB/2b � `�iBQM�H2 7Q` `2+QMbB/2`BM; +m``2Mi 2+QMQKB+

TQHB+B2b �M/ BMbiBimiBQMb Ub22 �HbQ *2HB 2i �H- kyR3VX *m``2Mi 1l@H2p2H BMBiB�iBp2b +�M #2 7QmM/

BM i?2 1m`QT2 kyky bi`�i2;v �TT`Qp2/ BM kyRy U1m`QT2�M *QKKBbbBQM- kyRyVX Aib ;Q�Hb BM+Hm/2

K�FBM; 1m`QT2�M 2+QMQKB2b KQ`2 FMQrH2/;2 �M/ BMMQp�iBQM BMi2MbBp2- �M/ iQ `2M/2` i?2K

KQ`2 bmbi�BM�#H2 BM 2MpB`QMK2Mi�H �M/ bQ+B�H K�ii2`bX AM Q`/2` iQ `2�+? i?2b2 i�`;2ib- i?2

*QKKBbbBQM ?�b 7Q+mb2/ QM � ?Q`BxQMi�H BM/mbi`B�H TQHB+v �TT`Q�+? #v T`QTQbBM; +QKKQMHv

b?�`2/ /2p2HQTK2Mi �BKb �M/ #v i`vBM; iQ 2Mbm`2 7`�K2rQ`F +QM/BiBQMb i?�i �`2 7�pQ`�#H2 iQ

BM/mbi`B�H +QKT2iBiBp2M2bb- �b QTTQb2/ iQ � KQ`2 i�`;2i2/ Up2`iB+�HV BM/mbi`B�H TQHB+v �M+?Q`2/
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BM i?2 +QMbB/2`�iBQM Q7 M�iBQM�H bT2+B}+BiB2b �M/ i�`;2ib bT2+B}+ b2+iQ`b �M/ }`Kb USB�Mi�- kyR8c

S2M2/2`- kyRdVX �MQi?2` TQHB+v BMBiB�iBp2 +QM+2`M2/ rBi? BM/mbi`B�H TQHB+v r�b H�mM+?2/ BM

kyR9 �M/ Bb `272``2/ iQ �b i?2 AM/mbi`B�H *QKT�+i U1m`QT2�M *QKKBbbBQM- kyR9VX Ai Bb K�BMHv

+QM+2`M2/ rBi? `2pBpBM; BM/mbi`B�H �+iBpBiB2b BM 1m`QT2 �M/ b?Qrb bQK2 bBKBH�`Biv iQ i?2 1m`QT2

kyky bi`�i2;v USB�Mi�- kyR8VX 6m`i?2`KQ`2- i?2 *QKKBbbBQM S`2bB/2Mi C2�M@*H�m/2 CmM+F2`

+�K2 mT rBi? i?2 bQ@+�HH2/ AMp2biK2Mi SH�M 7Q` 1m`QT2 BM kyR9X Ai b2ib mT i?2 1m`QT2�M 6mM/

7Q` ai`�i2;B+ AMp2biK2Mi U16aAV- r?B+? +QMbBbib Q7 7mM/b #Qi? 7`QK i?2 1l �M/ i?2 1m`QT2�M

AMp2biK2Mi "�MFX h?2 �BK Q7 i?2 7mM/ Bb iQ T`QpB/2 }M�M+2 iQ T`Bp�i2 BMBiB�iBp2b �M/ i?2`2#v iQ

KQ#BHBx2 � KmHiBTH2 Q7 T`Bp�i2 b2+iQ` 7mM/bX �b Q7 .2+2K#2` kyRd- e8R #BHHBQM Q7 7mM/BM; r2`2

�TT`Qp2/- iQ r?B+? ek8d #BHHBQM T`Bp�i2 7mM/b r2`2 `2H�i2/ U1m`QT2�M *QKKBbbBQM- kyRdVX

AM HBM2 rBi? 2tBbiBM; T`QTQb�Hb 7Q` �Hi2`M�iBp2 2+QMQKB+ TQHB+B2b Ub22 2X;X *BKQHB 2i �H- kyR8c

*2HB 2i �H- kyR3c J�xxm+�iQ- kyR8c SB�Mi�- kyR8V- Qm` `2bmHib bm;;2bi � i�`;2i2/ �TT`Q�+? iQ

BM/mbi`B�H TQHB+vX 6B;m`2 N bmKK�`Bx2b Qm` TQHB+v T`QTQb�HbX aT2+B}+�HHv- BM HB;?i Q7 i?2 BM+`2�bBM;

TQH�`Bx�iBQM- Bi rBHH #2 M2+2bb�`v iQ 2M?�M+2 2+QMQKB+ +�T�#BHBiB2b BM i?2 1m`QT2�M T2`BT?2`v

�M/ iQ BM+`2�b2 MQM@T`B+2 +QKT2iBiBp2M2bb BM i?2b2 +QmMi`B2bX h?Bb rBHH BMpQHp2 bm#bi�MiB�H Tm#HB+

b2+iQ` BMp2biK2Mi- r?B+? b?QmH/ #2 b22M �b � 1m`QT2�M T`QD2+iX � Tm#HB+ BMp2biK2Mi bi`�i2;v

rQmH/ MQi QMHv KQ/2`MBx2 �M/ /Bp2`bB7v 2tBbiBM; 2+QMQKB+ bi`m+im`2bc Bi rQmH/ �HbQ T`QpB/2 i?2

M2+2bb�`v /2K�M/ biBKmHmb iQ HB7i K�DQ` T�`ib Q7 1m`QT2 Qmi Q7 bi�;M�iBQMX am+? �M BMBiB�iBp2

+QmH/ #2 }M�M+2/ i?`Qm;? �//BiBQM�H `2p2Mm2b Q` i?`Qm;? 2ti2`M�H }M�M+BM;X q?BH2 i?2 7Q`K2`

+QmH/ +QMbBbi Q7 � 1m`QT2�M +Q`TQ`�i2 i�t Q` � 1m`QT2�M r2�Hi? i�t- i?2 H�ii2` KB;?i +QK2

7`QK i?2 1m`QT2�M AMp2biK2Mi "�MF Q` i?2 1*" Ub22 �HbQ SB�Mi�- kyR8VX AM 2t+?�M;2- i?2

2tT�MbBQM Q7 #�H�M+2 b?22ib BM i?2 T2`BT?2`vǶb #�MFBM; b2+iQ` M22/b iQ #2 +QMbi`�BM2/ iQ �pQB/

7mim`2 /QQK@HQQTb #2ir22M #�MF `BbFb �M/ bQp2`2B;M `BbFb i?�i Tmb? mT Tm#HB+ /2#i U2X;X "2+F-

kyRkVX

J�FBM; 1m`QT2 KQ`2 2[mBi�#H2 Kmbi BMpQHp2 � +QMiBMm�iBQM Q7 i?2 +�i+?@mT T`Q+2bb BM 1�bi2`M

1m`QT2�M +QmMi`B2b BM i2`Kb Q7 HBpBM; bi�M/�`/b- r?B+? BMpQHp2b �bbm`BM; i?�i r�;2b ;`Qr 7�bi2`

i?�M BM i?2 `2bi Q7 1m`QT2 �M/ H�#Q` bi�M/�`/b #2 �/Dmbi2/ iQ i?2 ?B;?2` H2p2Hb T`2p�H2Mi BM

Qi?2` 1m`QT2�M +QmMi`B2bX u2i- +QMp2`;2M+2 TQHB+B2b rQmH/ MQi QMHv BM+`2�b2 HBpBM; bi�M/�`/b-

#mi �HbQ T`QpB/2 � biBKmHmb iQ �;;`2;�i2 /2K�M/ �M/ `2/m+2 BMM2`@1m`QT2�M i2MbBQMb `2H�i2/

iQ KB;`�iBQM �M/ DQ# /BbTH�+2K2MiX AM Q`/2` iQ K�F2 bm`2 i?�i i?2 `2bT2+iBp2 +QmMi`B2b `2i�BM

�M/ 7m`i?2` BKT`Qp2 i?2B` +QKT2iBiBp2M2bb- bm+? � TQHB+v ?�b iQ #2 �++QKT�MB2/ #v i�`;2i2/

Up2`iB+�HV BM/mbi`B�H TQHB+B2b Ub22 2X;X *BKQHB 2i �H- kyR8c J�xxm+�iQ- kyR8VX

h?2 +Q`2 +QmMi`B2b U2bT2+B�HHv :2`K�MvV ?�p2 #22M `mMMBM; bB;MB}+�Mi +m``2Mi �++QmMi bm`@

k3



Core countries Periphery countries

Eastern European 
catch-up countries Financial hubs

• Fiscal policy -> reduce current account surpluses 

• Wage growth for low- and middle-class -> lower 
inequality and support import demand 

• Introduce wealth taxes -> lower inequality and 
counteract race-to-the-bottom in tax policies

• Public investment -> support capital accumulation 
and increase demand 

• Targeted industrial policies -> diversify economy and 
increase non-price competitiveness 

• Stabilize banking sector -> reduce financial risks

• Wage growth -> increase domestic demand and 
accelerate catching-up process 

• Improve labour protection -> towards common high 
European standards 

• Targeted industrial policies -> improve non-price 
competitiveness 

• Regulate financial sector -> shrink size of finance 

• Increase corporate taxes -> counteract race-to-the-
bottom in tax policies 

• Targeted industrial policies -> diversify the domestic 
economy and reduce dependent growth 

Coordinated 
policy strategy

6B;m`2 N, *QQ`/BM�i2/ TQHB+v bi`�i2;v 7Q` bmTTQ`iBM; +QMp2`;2M+2 �M/ bi�#BHBiv BM 1m`QT2X PrM
BHHmbi`�iBQMX

kN



THmb2b 7Q` b2p2`�H v2�`b U2X;X :` #M2` 2i �H- kyRdVX h?Bb K2�Mb i?�i i?2v TQbb2bb +QMbB/2`�#H2

`2bQm`+2b iQ BKT`Qp2 i?2 bQ+B�H +Q?2bBQM Q7 i?2B` bQ+B2iB2b #v `2/m+BM; mM2KTHQvK2Mi �M/ i�+F@

HBM; bQ+B�H BM2[m�HBiv i?`Qm;? TQHB+B2b i?�i i2M/ iQ bmTTQ`i i?2 /QK2biB+ 2+QMQKv �M/ `2/m+2 i?2

+m``2Mi �++QmMiX PM2 Q7 i?2b2 TQHB+B2b +QMbBbib Q7 BM+`2�b2/ bT2M/BM; QM Tm#HB+ BM7`�bi`m+im`2 BM

Q`/2` iQ +`2�i2 KQ`2 2[m�HBiv Q7 QTTQ`imMBiv r?BH2 �i i?2 b�K2 iBK2 `2/m+BM; mM2KTHQvK2Mi #v

�//BM; iQ �;;`2;�i2 /2K�M/X �MQi?2` TQbbB#BHBiv Bb iQ Tm`bm2 TQHB+B2b i?�i H2�/ iQ ?B;?2` r�;2

;`Qri? 7Q` i?2 HQr@ �M/ KB//H2@+H�bb U2X;X #v KBMBKmK r�;2 H�rb- +2Mi`�HBx2/ r�;2 #�`;�BMBM;

�M/ H�#Q` T`Qi2+iBQM H2;BbH�iBQMVX

6BM�HHv- BM i2`Kb Q7 KQpBM; iQr�`/b KQ`2 bmbi�BM�#BHBiv BM 1m`QT2- r2 �`;m2 BM 7�pQ` Q7 �

`2@`2;mH�iBQM Q7 i?2 }M�M+B�H b2+iQ`- 2bT2+B�HHv BM i?2 }M�M+B�H ?m#bX >2`2- i?2 ;Q�H Kmbi #2 iQ

b?`BMF �M/ `2bi`B+i i?2 }M�M+B�H b2+iQ` BM Q`/2` iQ /�KT2M 2z2+iBp2Hv i?2 BKT�+i Q7 /2bi�#BHBxBM;

bT2+mH�iBQM- i�t 2p�bBQM �M/ i?2 `2HQ+�iBQM Q7 �bb2ibX JQ`2Qp2`- i?2 Q#b2`p�iBQM Q7 T�`iB+mH�`Hv

HQr +Q`TQ`�i2 i�t2b BM i?2 }M�M+B�H ?m#b Ur?B+? �ii`�+i +Q`TQ`�i2 T`Q}ib i?`Qm;? i�t BM+2MiBp2bV

bm;;2bib i?�i � 1m`QT2�M BMBiB�iBp2 H2�/BM; iQ � bm#bi�MiB�H BM+`2�b2 BM i?2 +Q`TQ`�i2 i�t `�i2 Bb

`2[mB`2/ iQ +QmMi2`�+i i?2 2tBbiBM; `�+2@iQ@i?2@#QiiQK BM `2;mH�iQ`v bi�M/�`/b U2X;X 1;;2` 2i �H-

kyRNVX AM+`2�bBM; +Q`TQ`�i2 U�b r2HH �b r2�Hi? �M/ BM?2`Bi�M+2V i�t2b rQmH/ �HbQ T`QpB/2 i?2

Tm#HB+ b2+iQ` rBi? i?2 M2+2bb�`v `2bQm`+2b iQ Tm`bm2 i�`;2i2/ BM/mbi`B�H �M/ bQ+B�H TQHB+B2bX

*QKTHB�M+2 rBi? 1i?B+�H ai�M/�`/b,

6mM/BM;, amTTQ`i2/ #v 7mM/b Q7 i?2 P2bi2``2B+?Bb+?2 L�iBQM�H#�MF U�mbi`B�M *2Mi`�H "�MF-

�MMBp2`b�`v 6mM/- T`QD2+i MmK#2`, Rdj3jVX

*QM~B+i Q7 AMi2`2bi, h?2 �mi?Q`b /2+H�`2 i?�i i?2v ?�p2 MQ +QM~B+i Q7 BMi2`2biX

_272`2M+2b

�`i?m` q" URN3NV *QKT2iBM; h2+?MQHQ;B2b- AM+`2�bBM; _2im`Mb- �M/ GQ+F@AM #v >BbiQ`B+�H

1p2MibX h?2 1+QMQKB+ CQm`M�H NNUjN9V,RReĜRjR

�`iBb J- w?�M; q UkyyRV *Q`2 �M/ S2`BT?2`v BM 1Jl, � *Hmbi2` �M�HvbBbX 1+QMQKB+ Abbm2b

eUkV,9dĜ83

�iH�b Q7 1+QMQKB+ *QKTH2tBiv UkyyRV h?2 �iH�b Q7 1+QMQKB+ *QKTH2tBiv �i >�`p�`/ *A.X

*2Mi2` 7Q` AMi2`M�iBQM�H .2p2HQTK2Mi �i >�`p�`/ lMBp2`bBiv

jy



"�++�`Q G- "2M�bbB * UkyRdV h?`QrBM; Qmi i?2 #�HH�bi, ;`Qri? KQ/2Hb �M/ i?2 HB#2`�HBx�iBQM Q7

:2`K�M BM/mbi`B�H `2H�iBQMbX aQ+BQ@1+QMQKB+ _2pB2r R8URV,38ĜRR8

"�++�`Q G- SQMimbbQM C UkyReV _2i?BMFBM; *QKT�`�iBp2 SQHBiB+�H 1+QMQKv, h?2 :`Qri? JQ/2H

S2`bT2+iBp2X SQHBiB+b �M/ aQ+B2iv 99UkV,Rd8Ĝkyd

"�;M�B �- JQM;2�m PbTBM� *� UkyRdV JQM2i�`v BMi2;`�iBQM pbX `2�H /BbBMi2;`�iBQM, bBM;H2

+m``2M+v �M/ T`Q/m+iBpBiv /Bp2`;2M+2 BM i?2 2m`Q �`2�X CQm`M�H Q7 1+QMQKB+ SQHB+v _27Q`K

dUkV,RĜR8

"�FF@aBKQM E- "Q`;BQHB a- :B`QM *- >2KT2HH >- J�//�HQMB �- _2+BM2 6- _Qb�iB a UkyRkV a?�/Qr

#�MFBM; BM i?2 2m`Q �`2�X �M Qp2`pB2rX 1*" P++�bBQM�H S�T2` a2`B2b Rjj

"�H/rBM _- "2+F h- "ûM�bbv@Zmû`û �- "H�M+?�`/ P- *Q`b2iiB :- .2 :`�mr2 S- /2M >��M q-

:B�p�xxB 6- :`Qb .- E�H2KHB@Px+�M a- JB+QbbB a- S�T�BQ�MMQm 1- S2b2MiB S- SBbb�`B/2b *-

h�#2HHBMB :- /B J�m`Q "q UkyR8V _2#QQiBM; i?2 1m`QxQM2, ai2T R Ĝ �;`22BM; � +`BbBb M�``�iBp2X

*1S_ SQHB+v AMbB;?i 38U8V,RR9kĜRR83

"�M *- :�#Q` . UkyRdV h?2 TQHBiB+�H 2+QMQKv Q7 b?�/Qr #�MFBM;X _2pB2r Q7 AMi2`M�iBQM�H

SQHBiB+�H 1+QMQKv kjUeV,NyRĜNR9

"�`+2M� �- S`�/Q � U2/bV UkyReV L2Qbi`m+im`�HBbK �M/ ?2i2`Q/Qt i?BMFBM;BM G�iBM �K2`B+� �M/

i?2 *�`B##2�M BM i?2 2�`Hv ir2Miv@}`bi +2Mim`vX 1*G�*- a�MiB�;Q

"�``v 6- "2`;BM � UkyRkV AMr�`/ AMp2biK2Mi �M/ A`Bb? 1tTQ`ib Qp2` i?2 _2+2bbBQM �M/ "2vQM/X

h?2 qQ`H/ 1+QMQKv j8URyV,RkNRĜRjy9

"2+F L- E�ix CL URNN8V q?�i hQ .Q U�M/ LQi iQ .QV rBi? hBK2@a2`B2b *`Qbb@a2+iBQM .�i�X

�K2`B+�M SQHBiB+�H a+B2M+2 _2pB2r 3NUyjV,ej9Ĝe9d

"2+F h U2/V UkyRkV "�MFBM; lMBQM 7Q` 1m`QT2 @ _BbFb �M/ *?�HH2M;2bX *1S_- GQM/QM

"2?`BM;2` C- p�M h`22+F h UkyRdV o�`B2iB2b Q7 *�TBi�HBbK �M/ :`Qri? _2;BK2b, h?2 `QH2 Q7

BM+QK2 /Bbi`B#miBQMX 6JJ qQ`FBM; S�T2` N

"2v2` EJ- "` miB;�K G UkyReV .�b 2m`QT Bb+?2 a+?�ii2M#�MF2Mbvbi2KX A*�1 qQ`FBM; S�T2`

8e

"H�M+?�`/ P- :B�p�xxB 6 UkyykV *m``2Mi �++QmMi .2}+Bib BM i?2 1m`Q �`2�, h?2 1M/ Q7 i?2

62H/bi2BM@>Q`BQF� SmxxH2\ "`QQFBM;b S�T2`b QM 1+QMQKB+ �+iBpBiv jjUkV,R9dĜkRy

jR



"Q?H2 . UkyR3V 1m`QT2�M AMi2;`�iBQM- *�TBi�HBbi .Bp2`bBiv �M/ *`Bb2b h`�D2+iQ`B2b QM 1m`QT2Ƕb

1�bi2`M S2`BT?2`vX L2r SQHBiB+�H 1+QMQKv jjURV,RĜR8

"`QQb J- *�`HB2` E- E�F2b C- EH��BDb2M 1 UkyRkV a?�/Qr "�MFBM;, �M 2tTHQ`�iQ`v bim/v 7Q`

i?2 L2i?2`H�M/bX .L" P++�bBQM�H aim/B2b Ryf8

*�H/2Mi2v 1S UkyReV � iBK2 iQ `2~2+i QM QTTQ`imMBiB2b 7Q` /2#�i2 �M/ /B�HQ;m2 #2ir22M

UM2QVbi`m+im�HBbK �M/ ?2i2`Q/Qt b+?QQHb Q7 i?Qm;?iX AM, "�`+2M� �- S`�/Q � U2/bV L2Qbi`m+@

im�HBbK �M/ ?2i2`Q/Qt i?BMFBM; BM G�iBM �K2`B+� �M/ i?2 *�`B##2�M BM i?2 2�`Hv ir2Miv@}`bi

+2Mim`v- 1*G�* "QQFb- a�MiB�;Q- TT jkĜ3j

*�KTQb L6- J�++?B�`2HHB * UkyR3V avKK2i`v �M/ *QMp2`;2M+2 BM JQM2i�`v lMBQMbX Ga1 .Bb@

+mbbBQM S�T2` a2`B2b RjRfkyR3

*2HB :- :BMx#m`; �- :m�`�b+BQ .- aBKQM�xxB � UkyR3V *`BbBb BM i?2 1m`QT2�M JQM2i�`v lMBQMX

� *Q`2@S2`BT?2`v S2`bT2+iBp2- _QmiH2/;2- GQM/QM

*BKQHB J- SQ`+BH2 : UkyReV S`Q/m+iBpBiv �M/ bi`m+im`�H +?�M;2, bi`m+im`�HBbK �M/ Bib /B�HQ;m2

rBi? Qi?2` ?2i2`Q/Qt +m``2MibX AM, "�`+2M� �- S`�/Q � U2/bV L2Qbi`m+im�HBbK �M/ ?2i2`Q/Qt

i?BMFBM; BM G�iBM �K2`B+� �M/ i?2 *�`B##2�M BM i?2 2�`Hv ir2Miv@}`bi +2Mim`v- 1*G�* "QQFb-

a�MiB�;Q- TT ky8ĜkkR

*BKQHB J- .QbB :- aiB;HBix C1 UkyR8V h?2 _�iBQM�H2 7Q` AM/mbi`B�H �M/ AMMQp�iBQM SQHB+vX AMi2`2@

+QMQKB+b TT RkeĜRjk

*`Bbi2HHB J- h�++?2HH� �- SB2i`QM2`Q G UkyR8V h?2 >2i2`Q;2M2Qmb .vM�KB+b Q7 1+QMQKB+ *QK@

TH2tBivX SGQa PL1 RyUkV,2yRRdRd9

.2 :`�mr2 S UkyRkV 1+QMQKB+b Q7 JQM2i�`v lMBQMX Pt7Q`/ lMBp2`bBiv S`2bbX- Pt7Q`/

.Q#mb+? G- E�T2HH2` C UkyRkV >2i2`Q/Qt lMBi2/ pbX J�BMbi`2�K *Biv\ aF2i+?BM; � 6`�K2rQ`F

7Q` AMi2`2bi2/ SHm`�HBbK BM 1+QMQKB+bX CQm`M�H Q7 1+QMQKB+ Abbm2b 9eU9V,Ryj8ĜRy83

.Q#mb+? G- E�T2HH2` C UkyRjV "`2�FBM; L2r S�i?b, h?2Q`v �M/ J2i?Q/ BM S�i? .2T2M/2M+2

_2b2�`+?X a+?K�H2M#�+? "mbBM2bb _2pB2r e8UjV,k33ĜjRR

.QbB :- S�pBii E- aQ2i2 G URNNyV h?2 1+QMQKB+b Q7 h2+?MB+�H *?�M;2 �M/ AMi2`M�iBQM�H h`�/2X

L2r uQ`F lMBp2`bBiv S`2bb- L2r uQ`F- Lu

.QbB :- :`�xxB J- JQb+?2HH� . UkyR8V h2+?MQHQ;v �M/ +Qbib BM BMi2`M�iBQM�H +QKT2iBiBp2M2bb,

6`QK +QmMi`B2b �M/ b2+iQ`b iQ }`KbX _2b2�`+? SQHB+v 99,RdN8ĜR3R9

jk



1;;2` S>- LB;�B a- ai`2+F2` LJ UkyRNV h?2 h�tBM; .22/ Q7 :HQ#�HBx�iBQMX �K2`B+�M 1+QMQKB+

_2pB2r RyNUkV,j8jĜjNy

1Tbi2BM :� U2/V Ukyy8V 6BM�M+B�HBx�iBQM BM i?2 rQ`H/ 2+QMQKvX 1/r�`/ 1H;�`- *?2Hi2M?�K

1m`QT2�M *2Mi`�H "�MF UkyReV _2TQ`i QM }M�M+B�H bi`m+im`2bX h2+?X `2TX

1m`QT2�M *QKKBbbBQM UkyRyV 1m`QT2 kykyX � bi`�i2;v 7Q` bK�`i- bmbi�BM�#H2 �M/ BM+HmbBp2

;`Qri?X *QKKmMB+�iBQM 7`QK i?2 *QKKBbbBQM- "`mbb2Hb

1m`QT2�M *QKKBbbBQM UkyR9V 6Q` � 1m`QT2�M AM/mbi`B�H _2M�Bbb�M+2X *QKKmMB+�iBQM 7`QK i?2

*QKKBbbBQM- "`mbb2Hb

1m`QT2�M *QKKBbbBQM UkyRdV 1A" :`QmT };m`2b �b Q7 jRfRkfRd PMHBM2, (3XkXkyR3)

6mHH2` :q UkyR3V 1tTQ`iBM; �bb2ib, 1Jl �M/ i?2 6BM�M+B�H .`Bp2`b Q7 1m`QT2�M J�+`Q2+Q@

MQKB+ AK#�H�M+2bX L2r SQHBiB+�H 1+QMQKv kjUkV,Rd9ĜRNR

:B�p�xxB 6- aT�p2Mi� G UkyRyV q?v i?2 *m``2Mi �++QmMi J�ii2`b BM � JQM2i�`v lMBQM, G2bbQMb

7`QK i?2 6BM�M+B�H *`BbBb BM i?2 1m`Q �`2�X *1S_ .Bb+mbbBQM S�T2` 3yy3

:Q2/2Kû h- *QHH�/Q . UkyReV h?2 1l *QMp2`;2M+2 J�+?BM2 �i qQ`FX hQ i?2 "2M2}i Q7 i?2

1lǶb SQQ`2bi *BiBx2Mb\ CQm`M�H Q7 *QKKQM J�`F2i aim/B2b 89U8V,RR9kĜRR83

:` #M2` *- >2BK#2`;2` S- E�T2HH2` C- a+?Ƀix " UkyRdV Ab 1m`QT2 /BbBMi2;`�iBM;\ J�+`Q2+QMQKB+

/Bp2`;2M+2- bi`m+im`�H TQH�`Bx�iBQM- i`�/2 �M/ 7`�;BHBivX A*�1 qQ`FBM; S�T2` e9

:` #M2` *- >2BK#2`;2` S- E�T2HH2` C- aT`BM;?QHx 6 UkyR3V lM/2`bi�M/BM; 2+QMQKB+ QT2MM2bb,

� `2pB2r Q7 2tBbiBM; K2�bm`2bX A*�1 qQ`FBM; S�T2` 3k

:` #M2` *- >2BK#2`;2` S- E�T2HH2` C- a+?Ƀix " UkyRNV _2THB+�iBQM /�i� 7Q`, ai`m+im`�H +?�M;2

BM iBK2b Q7 BM+`2�bBM; QT2MM2bbX .PA RyXdNRyf.oLf>3NSsG- l_G ?iiTb,ff/QBXQ`;fRyX

dNRyf.oLf>3NSsG

:v;HB a- >�2H; 6- SQi`�7F2 L- aim`K C1 UkyRNV h?2 EP6 :HQ#�HBb�iBQM AM/2t Ĝ `2pBbBi2/X h?2

_2pB2r Q7 AMi2`M�iBQM�H P`;�MBx�iBQMb R3UkV

>�H2 :- P#bi72H/ J UkyReV h?2 1m`Q �M/ i?2 :2Q;`�T?v Q7 AMi2`M�iBQM�H .2#i 6HQrbX CQm`M�H

Q7 i?2 1m`QT2�M 1+QMQKB+ �bbQ+B�iBQM R9URV,RR8ĜR99

>2BK#2`;2` S- E�T2HH2` C UkyRdV h?2 T2`7Q`K�iBpBiv Q7 TQi2MiB�H QmiTmi, S`Q@+v+HB+�HBiv �M/

T�i? /2T2M/2M+v BM +QQ`/BM�iBM; 1m`QT2�M }b+�H TQHB+B2bX _2pB2r Q7 AMi2`M�iBQM�H SQHBiB+�H

1+QMQKv k9U8V,Ny9ĜNk3
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>2BM 1- LB2+?QD h- aT�?M S- h`m;2` � U2/bV Ukyy3V 6BM�M+2@H2/ *�TBi�HBbK\ J�+`Q2+QMQKB+

1z2+ib Q7 *?�M;2b BM i?2 6BM�M+B�H a2+iQ`X J2i`QTQHBb- J�`#m`;

>2BM`B+? h UkyR9V ai�M/�`/ r�`b- iB2/ bi�M/�`/b- �M/ M2irQ`F 2ti2`M�HBiv BM/m+2/ T�i? /2T2M@

/2M+2 BM i?2 A*h b2+iQ`X h2+?MQHQ;B+�H 6Q`2+�biBM; aQ+B�H *?�M;2 3R,jyNĜjky

>B/�H;Q *�- >�mbK�MM _ UkyyNV h?2 #mBH/BM; #HQ+Fb Q7 2+QMQKB+ +QKTH2tBivX S`Q+22/BM;b Q7

i?2 L�iBQM�H �+�/2Kv Q7 a+B2M+2b RyeUkeV,Ry8dyĜRy8d8

Ap2`b2M h- aQbFB+2 .- >QT2 . UkyReV h?2 1m`QxQM2 �M/ SQHBiB+�H 1+QMQKB+ AMbiBimiBQMbX �MMm�H

_2pB2r Q7 SQHBiB+�H a+B2M+2 RNURV,RejĜR38

CQ?�MM2b2M L- wm+K�M : UkyR9V h?2 1M/ Q7 "�MF a2+`2+v\ �M 1p�Hm�iBQM Q7 i?2 :ky h�t

>�p2M *`�+F/QrMX �K2`B+�M 1+QMQKB+ CQm`M�H, 1+QMQKB+ SQHB+v eURV,e8ĜNR

CQ?MbiQM �- _2;�M � UkyReV 1m`QT2�M JQM2i�`v AMi2;`�iBQM �M/ i?2 AM+QKT�iB#BHBiv Q7 L�iBQM�H
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Abstract

We first describe the data used, including from where and how we have obtained these

data in section A. Second additional information on our openness shock dummy variable

is provided in section B. Section C then explains the pre-treatment control variables used

for constructing the impulse-response functions from local projections in sections 3 and 5

of the main paper. Then, we provide robustness results to sections 3 and 5 by using an

alternative openness shock variable in section D. Fifth, additional results related to the

clustering analysis in section 4 of the main paper are introduced and discussed in section E.

Sixth, we provide more general and disaggregated results for the measure for technological

directedness introduced in section 4.3 of the main paper (section F). Finally, we present a

robustness check for the country taxonomy data discussed in section 4.2 of the main paper:

section G includes population-weighted averages for all data presented in this context.

⇤
Supported by funds of the Oesterreichische Nationalbank (Austrian Central Bank, Anniversary Fund, project

number: 17383). The data as well as all code required to replicate the empirical exercises in the paper is available

at Github: https://github.com/graebnerc/structural-change. The raw data is also published as Gräbner et al.

(2019).
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A Data

Tables 1 and 2 list all variables and their original sources. This data has then been further

processed. For example, in sections 3 and 5 we present impulse-response functions derived from

local projections for eight shock-dependent variables. For this purpose we take the raw data

from table 1 and calculate future changes as illustrated in equation 1 in section 2, and add lags

and di↵erenced lags as described in section C. All code used to process this data can be found

in the Github repository associated with this project.1

Sections 3 and 5: shock-dependent variables for local projections

Variable Unit Data source

Adjusted wage share Ratio to GDP AMECO

Current account balance In % of GDP AMECO

Exports to GDP In % of GDP World Bank (WDI)

GDP growth Yearly growth rate AMECO; own calculations

GDP per capita PPP (constant 2011 int. $) World Bank

Public debt In % of GDP AMECO

Share of financial sector in
value added

In % of all sectors EU KLEMS

Unemployment rate In % of active population AMECO

Sections 3 and 5: further control variables

Variable Unit Data source

Capital accumulation Real gross fixed capital forma-
tion/real net capital stock·100

AMECO; own calculations

Economic Complexity Index
(ECI)

Index Observatory of Economic
Complexity

Boom-bust patterns in hous-
ing (HBOOM)

Deviation (see explanation in
text below)

Own calculation based on
AMECO)

Table 1: Data used for the regressions in sections 3 and 5.

The data were obtained for 26 EU countries: Bulgaria, Romania, Czech Republic, Estonia,

Latvia, Lithuania, Hungary, Poland, Slovenia, Slovakia, Belgium, Denmark, Germany, Austria,

Sweden, Finland, Greece, Spain, France, Italy, Portugal, Cyprus, Ireland, Luxembourg, Malta,

Netherlands. Croatia is not considered because it only entered the EU in 2013 and, hence, has a

rather short history of ‘openness’ within the EU. We do not include Great Britain first because

the country is expected to leave the EU and second because not all data are available.

1
For the concrete steps necessary to re-create the data see the readme at

https://github.com/graebnerc/structural-change
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Section 4: country taxonomy

Variable Unit Data source

Population Total de facto population, inlud-
ing both Sexes of 1 July of the
year indicated.

1000 people UNPD

GDP per capita Constant 2011 international dol-
lar (PPP)

Worldbank
(NY.GDP.PCAP.PP.KD)

Industrial output, excluding
construction

Million EUR in current prices Eurostat (nama 10 a64)

Public debt Public debt to GDP ratio AMECO

Private debt Private debt to GDP ratio2 OECD

Adjusted wage share Adjusted wage share to GDP ra-
tio

AMECO

Employment in industry Share of total employment WDI

Employment in services Share of total employment WDI

FDI Net inflows from foreign in-
vestors, divided by GDP

WDI

FDI: asset stock Millions of current US dollars Lane-Milesi-Ferreti (LMF)
database

FDI: liabilities stock Millions of current US dollars LMF database

Wealth tax revenue Tax revenue as percent of GDP OECD (tax codes 4200,
4500 and 4600)

Section 4.3 (direction of technological change)

Variable Unit Data source

Export value Export value in US dollars (current
prices), product classification accord-
ing to SITC-V2 on the 4-digit level.

“The Atlas of Economic Complex-
ity”, CID at Harvard University

Export share In % of total exports or the country
under study in this year

“The Atlas of Economic Complex-
ity”, CID at Harvard University

Table 2: Data used for the empirical exercises in section 4.
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Variable Mean value Standard deviation Observations

Adjusted wage share 59.7219 5.9167 416
Capital accumulation 9.5255 3.8034 416
complexity HH 1.1803 0.4989 366
Current account balance to GDP -1.5352 6.4546 416
employm indus 26.9966 6.1808 416
exp to gdp 59.2575 34.5636 416
fdi in gdp 11.7765 39.5804 412
finance share GO 0.0447 0.0728 413
foreign ownership -0.3303 0.5508 312
GDP growth 2.3734 3.8052 416
GDP pc PPP 23872.8365 11140.8164 416
Gini net 28.7736 3.5992 375
ind output meur 238342.7123 390811.4893 413
population 16594.9771 21332.4670 416
Private sector debt to GDP 198.4120 79.0244 313
Public debt to GDP 55.4600 32.8206 416
size of finance 4.4669 7.2762 413
Tax Wealth 0.2125 0.5047 317
Unemployment rate 8.9781 4.3508 416

Table 3: Summary statistics for the data.

The full time period of the dataset ranges from 1962 to 2016. The panel data are unbalanced.

Although the eight shock-dependent variables were available for all 26 EU countries, the data

coverage in the time dimension varies.

As an additional control variable we construct a proxy for boom-bust patterns in housing

(HBOOM). This variable is defined as the deviation of the ratio of employment in the construc-

tion sector to total employment in all domestic industries from its mean (·100).

Table 3 shows the summary statistics for the variables used for the local projections and the

country taxonomy.

B Openness shock variable

Our openness shock variable (used for the estimations in sections 3 and 5) focuses on exogenous

changes in institutional aspects of European economic integration: as EU countries share relevant

institutions and a common currency (De Grauwe, 2012), we construct a dummy variable the

following way: for countries that use the Euro since its inception in 1999, we use 1999 as the

year from which the dummy variable is set to 1. For countries that do not use the Euro since its

inception, we use their entry to the EU as the year from which the dummy variable is set to 1.

Two countries require special attention: Denmark and Sweden. For Denmark we set the

dummy variable to 1 in 1999, since this is the year in which Denmark pegged its currency to
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Country Openness shock Justification

Austria 1999 Eurozone entry
Belgium 1999 Eurozone entry
Bulgaria 2007 EU entry
Cyprus 2004 EU entry

Czech Republic 2004 EU entry

Denmark 1999
National currency pegged to Euro +

descriptives of other openness indicators
Estonia 2004 EU entry
Finland 1999 Eurozone entry
France 1999 Eurozone entry

Germany 1999 Eurozone entry
Greece 2001 Eurozone entry
Hungary 2004 EU entry
Ireland 1999 Eurozone entry
Italy 1999 Eurozone entry
Latvia 2004 EU entry

Lithuania 2004 EU entry
Luxembourg 1999 Eurozone entry

Malta 2004 EU entry
Netherlands 1999 Eurozone entry

Poland 2004 EU entry
Portugal 1999 Eurozone entry
Romania 2007 EU entry
Slovakia 2004 EU entry
Slovenia 2004 EU entry
Spain 1999 Eurozone entry
Sweden 1995 EU entry

Table 4: Timing and justification of openness shock

the Euro, and descriptive statistics of other openness indicators (such as Trade/GDP) suggest

this to be a convincing date for the shock variable. For Sweden we use their entry to the EU as

the year from which the dummy variable is set to 1.3 Table 4 summarizes our specification of

the dummy variable.

To corroborate the robustness of our results we also run all estimations, as well as the

clustering, with a specification in which we use the EU entry for all countries as the year from

which the dummy variable is set to 1. As can be seen from figure 1, the result is very robust,

with Romania being the only exception. Note, however, that Romania is located in between the

core and the larger catch-up cluster. The results for the local projections are extremely similar.4

3
Another country which might be classified di↵erently is Greece, since it entered the European Exchange Rate

Mechanism with the Euro in 1999, but entered the Eurozone in 2001. We run all calculations with both options

and get extremely similar results. In the main paper the logically more consistent option with the shock occurring

in 2001 is reported.
4
We do not report the figures here due to space considerations, but they can easily be reproduced using the R

code published alongside the paper.
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Figure 1: The resulting clustering when the shock variable is set to 1 once a country enters the
European Union.

Shock-dependent variable Pre-treatment controls

Current account balance Unemployment rate
Exports to GDP Unemployment rate
GDP growth HBOOM
GDP per capita HBOOM, unemployment rate
Public debt Capital accumulation
Share of financial sector Capital accumulation, HBOOM
Unemployment rate GDP growth, capital accumulation
Wage share GDP growth, unemployment rate

Table 5: Pre-treatment controls included in the regressions on which the impulse-response func-
tions in sections 3 and 5 are based. Note that we also include one lag and one di↵erenced lag of
the shock-dependent variable as well as lags of all the pre-treatment control variables.

C Notes on estimating impulse-response functions derived from

local projections

Table 5 provides a list of pre-treatment controls that we included in the regressions (see vector

Zi,t on regression equation (1) in section 3). The choice of the pre-treatment control was based

on two criteria: First, which variables might – from a theoretical perspective – also impact the

shock-dependent variable? Second, is the variable available over a reasonably long time period

for all 26 EU countries?
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D Robustness checks: Using an alternative openness shock vari-

able

A large literature deals with the question on how to measure exogenous changes in trade and

financial openness (see Gräbner et al., 2018, for a review). As already explained, the baseline

results presented in sections 3 and 5 are based on a dummy variable that captures exogenous

changes in the institutions of countries (in terms of entering the Eurozone/the EU) as an open-

ness shock. Here, we provide a robustness check by using the KOF economic globalization

index, which is a hybrid composite index that measures economic globalization along de facto

measures (such as trade to GDP) and de jure measures (such as hidden import barriers). The

interpretation for the results is that as the globalization index increases by 1 percentage point,

the shock-dependent variables changes by an amount as represented by respective y-variable

label. The results are qualitatively similar to the findings presented in the paper in section 3.

Note that we restricted the time dimension for this robustness check to the period 1990-2014.

We do so for two reasons: first, we do not want to capture the change in the KOF economic

openness index from the 1960s to 1980s; second, this way we can actually capture the whole

period of European integration (of the Eastern European countries) after the fall of the Soviet

Union, as well as the pre-crisis period of the Eurozone countries.

Figure 2 is showing a reproduction of our baseline specifications using the KOF economic

globalization index instead of the dummy variable as the openness shock variable. For the under-

lying econometric approach, see section 3 of the main paper, in particular regression equation (1).

The country sample consists of the same 26 EU countries. Standard errors are PCSE-corrected

(Beck and Katz, 1995) and, hence, robust to cross-section heteroskedasticity and autocorrelation

in the residuals.

Figures 3 and 4 represent the corresponding robustness checks for Figures 7 and 8 in section 5

of the paper. Again, we substitute the dummy shock variable with the KOF index for economic

globalization and obtain qualitatively similar results.

E Details on the clustering analysis in section 4.1

We decided to use Ward’s minimum variance method based on a comparison of all common

clustering algorithms suitable for our case (see table 6). The corresponding clustering coe�cient

is satisfactory and suggests our results are reliable.
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Figure 2: Robustness check for Figure 1 in the paper. Instead of the binary dummy variable of
the main paper, the KOF economic globalization index is used.
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Figure 3: Robustness check for Figure 7 in the main paper.
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Figure 4: Robustness check for Figure 8 in the main paper
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Algorithm Clust. coef.

1 agnes ward 0.71
2 agnes complete 0.69
3 diana divisive 0.68
4 agnes average 0.61
5 agnes single 0.53

Algorithm Clust. coef.

1 agnes ward 0.76
2 agnes complete 0.73
3 diana divisive 0.71
4 agnes average 0.67
5 agnes single 0.58

Table 6: Clustering coe�cients for di↵erent clustering algorithms. The left table provides the
coe�cients for the clustering used in the main table, the right table the coe�cients for the
robustness check using only immediate responses.
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Figure 5: Clustering results considering only long-term reactions of the countries to the openness
shock.

In Figure 3 of the main paper, we clustered countries based on the complete set of fixed e↵ect

estimates to exploit all the information we can get from the local projection estimations. One

might, however, also argue that since we are discussing long-term path dependent processes,

we should only use the country FE estimates for the later periods after the shock. While such

restriction does not seem to be utterly convincing we nevertheless provide the relevant clustering

results in figure 5, which underscore the robustness of the results presented in section 4.1, as

they point to qualitatively similar conclusions.

Similarly, one might call into question the necessity to include very small and very finan-

cialized country such as Luxembourg, Malta or Cyprus. As shown in figure 6, the results of the

analysis are robust against the exclusion of these three countries from the estimation.
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Figure 6: Clustering results with Cyprus, Luxembourg and Malta being excluded.

F Directedness of technological change

In section 4.3 of the paper, we regress the log of the positive and negative di↵erence in the

value of exports on the average product complexity, and weight the observations according to

the share of the product in the country’s export basket in 2012-2014. In figure 7 we provide the

visualization of export expansions for all the country groups.

It becomes clear that the core countries in total show a positive relationship between positive

changes and product complexity, meaning that they expanded their exports particularly for more

complex products. This trend is particularly evident for Austria and Germany, and other core

countries are struggling to hold their position (see discussion in the main paper). An even

stronger relationship is observable for the Eastern European catch-up countries, particularly if

we remove the Baltic states, which do not catch up in terms of technological capabilities at all.

At the same time it is important to keep in mind that the level of capabilities is still much lower

in the catch-up countries than in the core.

Countries in the periphery fall further behind, with their capabilities either stagnating or even

worsening compared to the rest of the world. France, as often the case, takes an intermediate

position, not showing a clear tendency towards more or less complex products (and by this,

loosing ground in relation to the core countries).

Finally, the financial hubs generally show a negative trend, which is not surprising given

the fact that their growth model does not rely on the production and the export of complex

products.
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Figure 7: Sectoral development in our country groups.
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G Population-weighted country group data (robustness check

for section 4.2)

In addition to the plot on comparing the four di↵erent country groups with the rest of our sample

in section 4.2 – where the data were based on non-weighted averages – we present the results

weighted according to the population size of the countries in figure 8. The picture does not

change in a substantive way, except for the case of the wealth tax revenues of the financial hubs:

here, the Netherlands with their relatively large population push down the mean for the financial

hubs even below the mean of the remaining countries. This is not surprising: as explained in the

main text, the Netherlands follow a financialization strategy focused on a large shadow banking

sector and low corporate taxes, not on the attraction of private wealth. Their relatively low

revenue from wealth taxation is, thus, consistent with their classification as a financial hub.
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Figure 8: Reproduction of Figure 4 using population-weighted averages.
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