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!"OQPDW
kl.�Ohk ��TSm%Wn]�Opo��qgX o]�OZr
.�efOQ[h_gXZPMO

�F_h[gOQXZeiWsmtXZY^TVX"XbY�eijuXbY�[gjZeij;jZTVXbeijQv^[gj;TVUfU XZY�[
OQ[hw%]�eiOZ[hxy[hczXZj;TVj;T�XbY [hjZeij*WnPMO*XbY�[�\�[g{MOZ[g[
PDW*.�Pa_gXZPMO�PDWF!*Y�efUiPMjZPMN Y%mDk

!*OZPVW
k^.�Ohk^	�m|BjQ[)}/eiNE[gO
��[~TD\dPDWF.�[hN^TDO,Xbxy[hczX

�+Y�efj/efj�XZPd_g[hO,XbeiWsm�XbY^TVX��;[yY^T~RM[yOZ[~TV\pXZY�efj�XZY�[hjQefj�TDc�\�XbY^T�X�eic�PM]�O/PMN�eic�efPMc�e�X�efj
Wn]�UfU�m�TD\�[gwa]�TVXb[V�uefc�jZ_hPDNE[�TDc�\9w%]^TVUfeiX�mD�FTVj�T�XbY�[gjZefj)WnPMO/XbY�[y\�[h{DOZ[h[�PDW�.�Pa_gXZPMO/PDW
!"Y efUfPDjZPMN�YzmDk

!*OZPDW
k^.�Ogk�	�jQ]�x�TDc�.�P^�{zTEB_
�3]�N�[hO,R3eijZPMO

�u� TDxyefc efc�{y��PMxyxyeiXZXZ[h[/�d[hxt��[hOQj

!"OQPDW
kl.�Ohk 	�jZ] x�TDc0.�Pl�{zT�B_

!"OQPDW
kl.�Ohk 	�\�c^TVc�$�TDqh�i_h�

	�jZjQP3_Vk�!"OQPDW
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!*Y|k�.tki�^.�[gN^TDO,Xbxy[hczX�PDW*��PDx�N�]3Xb[hO��*c�{Defc�[g[hOZeic�{

�a]�NE[gOQRaefjQPMOh��!*OZPVW
k^.�Ohk�	
jZ]�x�TDc0.�Pl�{zTEB_

.�[g_h[hx��E[gO�KVLMLML �E�~ %KtN^TD{M[gj

�"Ui[h_¡XbOZPDc�ef_�_gPMxyx�[gOZ_h[;efj¢Y^TDN�N�[hc�eic�{�TVX*T
RM[gOQm�W£TVjQX*N^TV_h[+TDc \¤��]�jZeic�[hjQj,¥�XbPV¥?��]�jZeic�[hjQj

[h_hPDx�xy[hOQ_h[yefj�X`TDr%eic�{dXZY�[�Ui[~TD\¦�¢T�RM[gOQmpefxyNEPDOQX`TVc%X/N�TDOQX)PDW���Y ef_`Y9eij�XbY�[yjZ]�N N�Uim

_`Y^TDefc0efczXb[g{MObT�XbefPDc�TDc \§TD] XZPMx�TVXbeiPMc|k��+Y [hOZ[�efj
T�Y�ei{MYd\�[hx�TDc�\dWnPMO��;[hUiU�TD_h_g[hN XZ[h\

efczXb[gOZPMN�[hOZTD��efUieiX�m�jQX`TVc�\^TDOQ\�j)��Y ef_`Y9c [h[h\�XbPd�E[¨v�XZXZ[h\pXbPM{M[¡XbY�[gO)WnPDO)jQ]�N�N�U�m�_`Y^TDeic

efczXb[g{MObTVXZefPMcyXbPtxy[h[¡X�XbY [���]�jQefc�[gjZj+\�[gx�TVc�\�j�jQ]�_`YdTDj���[hefc {tTD��Ui[
XZPtefczXb[g{MObT�Xb[�_hTVXQ¥

TDUfPM{Dj�WnOQPMx�\�ei©E[hOQ[hczX�_gPMx�N�TDc�ef[gjhk��+Y�efj���efUiU<W£TV_hefUieiXbTVXb[�N�OQP3\ ]�_gX�_hPMxyN^TDOQefjZPDc�j�TDc \

N�OZPa\�]�_gefc�{�_h] jQXbPDx�eiqh[h\8_hTVX`TDUiPM{MjgkG(�eiRD[hcJTDcJTDc�_`Y�PDO¤N�OZPa\�]�_¡X�TVc%m%��Y�[gOZ[dPMcGXbY [

efeie



jZ]�N�N Uimª_`Y^TVefc|�^e�X+jZY�PD]�Uf\���[�NEPMjQjZei��Uf[�XZPyPD� X`TDeicªefc WnPDOZx�TVXbeiPMc�PMc�OQ[hU«T�Xb[h\�N�OQP3\ ]�_gXZj

XbY^TVX
_hPDx�N�Ui[hxy[hczX
PMO�TD\�\�RVTDUi]�[�XbP�XZY�efj
TDc�_`Y PMO
N OZPa\�]�_gXhk�$�[gX�TDc�PDXZY�[hO
rD[gmdeijZjZ] [

efj�XbY [¨Wn] UfUuTV] XbPMx�TVXZefPMc§PVW;XZY�[¨jZ]�N�N Uim�_`Y^TVefc�N�OZPa_h[gjZjQ[hjhk��
PS�;[gRD[hO)jZefc _h[yTªjZefc {MUf[

\�PMxyefc^TDczX+[gUf[g_gXbOQPMc�ei_�_hPMxyx�[gOZ_g[�jQX`TVc�\^TDOQ\0eij+]�c�UfeirD[gUimM�aXbY�[/jQ]�N�N�U�mª_`Y^TDeicdeiczXb[h{DObT�¥

XbefPDc8TDc�\¬TD] XbPDx�TVXZefPMc�jZY�PD]�Uf\8��[0TV��Uf[�XZPpTD_h_gPMx�Pa\^TVXZ[­\�e�©¦[gOZ[hczXyjQXbTDc�\^TVOZ\�j¨UfeirD[

��N�[hc���ObTD\ efc�{ª!*OQPDXbPa_hPMU�®�����!�¯�PMO���N�[hcp4�]3m3eic�{­PMc§XZY�[t��czXb[gOZc�[¡X�®���4��,¯¡kE�+Y�efj

��efUfU¦x�TDrV[�eiX�N�PMjZjQef��Ui[�WnPMO+]�jQ[hOZj�XbP¨_gPMc WnPMOQx°XbP¤XbY [)j,X`TDc \^TDOZ\ j�PVWFXbY [hefO+_`Y PMef_g[Dk

	
c�PDXbY [hO�eix�N�PMO,X`TDczX+W£TD_¡X�efj�XbY�TVX�OQef{Mei\�jZ]�N�N Uimd_`Y^TDeic�j�_hTDc§_hP�¥�[¡�3eijQX���eiXbY�jZ]�N3¥

N�Uim�_`Y^TDeic�j;WnPMOQx�[g\­PMc�XZY�[�±�my��Y�[gOZ[�N^TDO,Xbei_hefN�TDczXbj�_hTDc�XZObTDc�jZTD_gX���]�jZeic�[hjQj+jZN�PMczX`T�¥

c�[hPM] jZUim0jZeic�_h[�XbY�[�²�[h��eij�TD� Uf[�XZP­x�TDrD[�XZY�[teic WnPMOZx�TVXZefPMc�efc jQX`TVc%XZUim0T~RVTDefUfTD��Uf[�XZP

TDUfU|XZObTD\�eic�{¨N^TDO,Xbc�[gOZjhk��lTD_heiUfeiXbTVXbeic�{�OQ[hjQPM]�OZ_g[�\�eijZ_gP�RD[hO,mdXZY^TVX�efj+v^c \�efc�{yPM] X
TD��PM] X

XbY�[�efc WnPMOQx�T�XbefPDc§PMc9N�PMjQjZef� Uf[¨N^TDO,Xbc�[gOZj�TDc�\�XZY�[heiO/_~TVXbTDUfPM{Dj)PDc�XbY [���czXb[gOZc�[¡X¤TDc \

XbObTVc�jbTD_¡Xbeic�{¨��]�jZeic�[hjQj�TV] XbPMx�TVXZef_~TVUfUim�TDUijZP¤��[h_gPMx�[gj�TDc0eix�N�PMO,X`TDczX�eijZjQ]�[Dk

�+Y�[/TVOZ_`Y�e�Xb[h_¡Xb]�OQ[�\�[gRD[hUiPMNE[g\d��e�XbY�eic�XbY [�jZ_hPDNE[/PDW<XbY efj�XZY�[hjQefj�TD\�\ OZ[hjQjZ[gj�XZY�[hjQ[

efjZjQ]�[hjgk�²9[�Y^T~RM[t]�jQ[h\�XbY [�[hxy[hOQ{Mefc {�Xb[g_`Y�c�PMUiPM{Mei[hj�TVc�\�jQXbTDc�\^TDOQ\�j�TDj�XbY�[�efc WnOZTDj,¥

XbOZ] _gXb] OZ[¨PDW"XbY�[¨j,m3j,Xb[gx³N�OZPDNEPMjQ[h\|´�[¡�aXZ[hc�\�[g\GTDc \peiczXb[h{DObTVXZ[h\§XbY [hjZ[¤XZPdxy[h[¡X�XbY [

c�[h[g\�j"PDW�jZ]�N�N Uimt_`Y�TDefc¤eic%XZ[h{MOZTVXbeiPMc¤TDc \�TV] XbPMx�TVXZefPMc�TDc�\¤\�[gx�PMc jQXbOZTVXb[g\¨Y�PS�=[hTD_`Y

PDWFXZY�[/x�[gc%XZefPMc [h\ªWn]�c�_¡XbefPDc^TDUfe�Xbei[hj�_hTDc��E[)TD_`Y ef[gRD[h\|k

}/[¡m%��PMOQ\�jh�9�3]�N N�Uim1��Y^TDeic�jh���3] N�N�Uim=��Y^TVefc6��TVc^TD{M[gx�[gc%Xh���3]�N�N Uim=��Y^TDeic1	�]3¥

XbPMx�TVXbeiPMc|�:�*Ui[h_gXZOZPMc ef_y��TVXbTDUfPM{Djh����TVXbTDUfPM{ª��czXZ[h{MOZTVXbeiPMc|�¢�3PDWsX���TDOZ[¨	
{M[hczXbjg��²�PMOQrz¥

±^PS�-��TDc^TV{M[hxy[hczX��amajQXZ[hxyjh��µ/�0#"��µ���#¦¥,H�#7H�]�[gOQm�#<TDc�{D]^TD{M[Vk
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.�PDr%XZPMObT3�^4�efUi{MefjZT~mzTDO�� o] Y�[hc�\ efjZUie��{MeE4 oPMU o]�x o]

�¢[gq/$ oPMc�[gXZef_gefjZe»�*!*OZPDW
k�.�Ohk�	
jZ]�x�TDc0.�Pl�{zTEB_

	�OZTDUf�ir­KDLDLML �|�~ zK¤jZT~maW£T

�"Ui[hrzXbOQPMc�eirGXbef_hTDOZ[¡X�B_gPMr8Y��fqgUf��TD\ �fxyU«TDOQU«T�{M[gUfe�BjZxy[hrzXb[dPMUf] NJv^OQx�TVU«TDO¨TDOZTDjZ��Xbei_~TDOQ[gX

��]¼TDU«TDc \^T��^T^BjZ��B_g[hr%x�[grzXb[h\ efOhk-�FeiOZx�TDU«TVO¨TDObTDjQ��[gUf[hrzXZOZPMc�eir7Xbef_hTDOZ[¡Xbeic1[hc oPMc [hxyUfe

N^TDOVB_hTDU«TVOZ�fc \^TDc���eiOZeu\�[¤XZ[h\^TDOQefr0qhefc _hefOQeF[gc%XZ[h{MOZTDjQmDPMc%]9RM[¨PDXZPMx�TDjQmDPMc%]�\�]�Ogk��lTDOQr%Uf�

v^OZx�TDU«TVOZ�fc
r�TVX`TDUiPM{MUfTDOZ�ic��S��efOQUf[zBjQXbeiOZxy[hr�{Mei��eVXbTDUf[gN�Uf[gOZeDr�TDOSBjZ�iU«TDx�TDr o]�qh[gOZ[umMTSma{M�ic/rVTV��]�U

{ oPMOZ[gctRM[+��eiOuTDOZTD\^T�B_hTDUf��BjbTD� efUf[g_h[gr)j,X`TDc \^TDOQXZU«TDOZT
� o] m o]�r/X`TDUi[hN�RVTDOQ\��fOgkF4 oPDmaUf[h_g[ o]�O o]�c

ra��mzTDjQU«TDx�TDUfTDOZ��RM["��e,B_hefxyUf[gc�\�eiOZefUix�e?Bj^r�TVX`TVUfPM{MUfTDO�x o]�xyr o] c�PMUfTD_~TDrzXZ�fOhk<��[h\^TVOZefr
qheic�_heiOZe

o] qh[hOQefc�\ [�Y�[gOZY^TDc {Me¢� efO�c�PMrzX`TD\�T�RM[gOZefUi[h_g[hrd��efO
TDc^T o]�O o]�c0e,B_heic|�l��] o]�O o]�c o]�X`TVx�TDx¤¥

U«T~mzTDc¤RD[gmzT)\�[z�{D[hO"r�TVX`TDc¤\ e��{M[gO o] O o]�c�Ui[hOFY�TDr%ra�ic�\^T���eiUf{Me3TDUfx�TDr)x o]�xyr o]�c�PMUix�TVUf�f\ �fOhk

R



4�efO;�^TlBjZr�T oPMc�[gx�UielrDPMc%]�\^T�Xb[g\^TDOQefryqhefc _hefOQefc�\ [hr%eEj o]�OZ[aB_hUf[gOZeic�X`TDx�PDXZPMx�TVjQmMPDca] \�]�Ohk

	�c�_hTDrªXb[hrª� efO�[hUi[hrzXbOQPMc�efr�Xbef_hTDOZ[¡X�jQXbTDc�\^TDOQ\��<PMU«TVjZ�:{ oPMO o]�Ufxy[h\�e?�{Me�eQB_heic|��Xb[g\^TDOQefr­qgefc3¥

_hefOQe�[hczXb[g{MObTDj,mMPMc%]1RD[�PDXZPMx�TVjQmMPDca]1��4��tRM[¡mzT7����!&{Mef� e+\�[z�{Me�BjZeirGjQXbTDc�\^TDOQ\�U«TVOZ�fc

ra] UfU«TVc��fUfTD��efUix�[gjZeic�[�eiqhefcyRM[gOZxy[hUfei\�efOgku4�]�ra] UfU«TVc��f_g�fU«TVObT�rD[gc�\�e�Xb[hOQ_heiY­[gXQXbefr%Ui[hOZelj,X`TDc3¥

\^TDOZ\ U«TDOZT�] max�T�efxyr�TDc��:jbT��{MU«T~mzTV_~TDrzXb�iOhk
4�efO��^T^BjQr�T oPMc�[gx�Uie�c PMrzX`T�eijZ[�XZ[h\^TVOZefr�qgefc3¥

_hefOQUf[gOZefc efc oPDc�_h[g\�[hc¤X`TVc��fxyU«TDc x���Bj|mzTDN��iU«TDOQ�3PDU«TD��eiUf[g_h[z�{Dea{Def��e»� @��czXb[gOZc�[¡X�efUf[�{M[gOZ[hr%Uie ��eiU�¥

{MefUi[hO¢X o]�x2Xbef_hTDOZ[¡X*r�TVXb�iUf�ix�_g�fU«TVOZ�fc�T�TDc��ic�\^T
RD[hOZeiUf[g��efUi\�e��{Meic�\�[gc|�Vr�TVXZ�fUi�fxy_h�fUfTDOZ�ic�P/TDc�\�T

Xbef_hTDOZ[¡X:mzTDN x�TDUfTDOZ�ic^T;PDU«TDc^TVr
jZT^�{MU«T~mMTD_~TDrtBjZ[gr%efUf\ [*\�efc^TVx�eir�PDU«TDOZTDr
PDUf]<Bj,Xb]�OQ]�Ufx�TDjZ�ic��fc

\^TJx o]�xyr o]�c=PMUf]<BjQ]�\�]�Ogk&4�]¼c�[h\ [hc�Ui[pr�T~mac^TDr%U«TVOZ�fcIrV[zBj,Wn[h\�eiUfxy[hjZe»��mMTDc�e @��czXb[gOZc�[¡X

o] qh[hOQefc�\ [hr%e�PMUfTDjZ��Xbei_~TDOQ[gXªPMO,X`TDr%UfTDOZ��RM[�r�TVXbTDUfPM{DU«TDOQ�fc��ic7��]�Uf] c�x�TVjZ��� oPMc [hx rVTVq~TDc3¥

x�TDrzXbTD\��fOgk

4�]GXZ[hqgefc7r�TDN�jZTDx��ic�\^Td{M[hUie
BjQXZefOQefUfxye�Bj�PMU«TDc9x�eix�TDOQe*��]7rDPDca] U«TDOQ��eQB_g[hOQx�[gr%XZ[h\�eiOhk

4�]�xyefx�TDOQefc�eic
TVUiX|mMTDN��fjQ�fc�\�T�mM[hc ea{D[hUfe�BjZ[gc�Xb[hr%c�PDUfP�½QeiUf[hO�RM["jQXbTDc�\^TVOZ\�UfTDO|r%]�UfUfTDc��iUfxy�
Bjh�

��]�c�UfTDO)XZ[h\^TVOZefr�qhefc _hefOQe*[hczXb[g{MObTVjQmMPDc9RM[�PDXbPMx�TDj,mMPMc�{M[hOQ[hr%jZeic�efxyUf[gOZefc eFr�TDOSBjQ�fUfTDx�TVr

o] qh[hOQ[���efOQUf[zBjQXbeiOZeiUfxye
BjFRD[��^TDY�jQ[h\�eiUf[hc�e
BjZUi[gRaUf[gOZeic�c^TDjQ�fUE[hUf\ [�[h\�eiUf\�e?�{Me oPMOZc [hr%Uf[gOZUf[
{ oPMj,Xb[¡¥

OZefUix�e�BjQXZefOhk

	�c^TDYzXbTDO�}�[gUfefxy[hUi[hOg����[h\�TDOZeir¨º¦efc�_gefOQUf[hOQe��V�¢[g\^TDOZeir¨º¦efc _hefOQe3$ oPDc�[gXZefxye��M��[h\^TVOZefr¤º¦efc3¥

_hefOQea��XbPMx�TDjQmDPMc%]|�V�"Ui[hrzXbOQPMc�eir�}/TVX`TDUiPM{MUfTDOh�S}/TVXbTDUfPD{��"czXZ[h{MOZTDjQmDPMc%]|�V$;TDqg�fUf�ix6	"½ZTDc3¥

U«TDOQ���%�¢[g\^TDOQefr�º¦efc�_gefOQe�� @�gBj�	
r%�
Bj�$ oPMc�[¡Xbefx¾�3eijQXZ[hxyUf[hOQe��Mµ���#*�aµ���#¦¥,H�#p�3PMOZ{D]ª.�efUie�k

Rae



.�[h\�ei_~TVXZ[h\ªXbPyx�m���e�Wn[)�3[hUiefxy[�TDc�\dx�mªN�TDOZ[gc%XZj
�3[hxyObT¨TDc�\0� o]�jQ[gmaefc0��BVefc {MefU»k

Raeie
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����PD]�Uf\¼UfeirD[§XbP8[Ê� N OZ[hjQj§x�mI\ [h[hN�[hj,X�{DObTVXZeiXb] \�[§XbPJx�mIjQ]�NE[gOQRaefjQPMO0!"OQPDW
k�.�Ohk

	�jZ] x�TDc­.�Pl�{zTEB_�WnPMO�Y�[hO�{D]�ef\^TVc�_h[
TDc�\­[gc�_hPD]�ObTD{D[hxy[hczX~k"!*OZPVW
k".�Pl�{zTEB_�efczXbOQP3\ ]�_h[g\

x�[§XZPJeiczXb[hOQ[hj,Xbefc {8XZPMN�ei_hjªefc1XZY�[���PDOZrz±^PS�³j,m3j,Xb[gx�jg��[hUf[g_gXZOZPMc�ei_§_~T�X`TDUiPM{Mjh��N�[hO,¥
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ñ3k�ò �+Y [)OQ[h_g]�OZjQeiRM[�µ���#¦¥,H�#pWn]�c _gXbeiPMcª]�jQ[h\defcªXbY�[�w%]�[gOQmªeic��Fef{D]�OZ[/ñakíî òDL
ñ3k�ï ��ObTV_h[/PDW�XbY�[/jQXbTDc�\^TVOZ\�eiqh[h\�µ/�0#9w%]�[hO,m�{MeiRD[hcdefcd�Fef{D]�OZ[)ñ3kÛî k)k òMK
ì k�� �+Y [�\�PS��c�UfPMTD\�e�Xb[hxyj¢TSRVTDeiU«TD� Uf[*PMc)XbY�[���������Y^TDeictN^TD{M[�TVX¢÷MYzXZXbN¦�C¥

ÕDÕ��+�+�/k�jQOZ\�_Vk�xy[gXZ]|k�[h\�]|kCXbObÕM��������Y^TVefc�÷�k¦k�k)k�k)k)k)k)k)k�k)k�k)k)k òMñ
ì kÛK ��c eiXbefTDUl]�jZ[gO�efczXZ[hObTV_gXbeiPMc���e�XbY�XZY�[�_hTVX`TDUiPM{�PVW<��[¡X`TDeiUf[gO,¥`�
TVX�÷MYzXZXbN¦�C¥

ÕDÕ��+�+�/k�jQOZ\�_Vk�xy[gXZ]|k�[h\�]|kCXbObÕVjZ_~ÕD�/��ÕD�/�Mk�YzXZx�Ui÷­k�k)k)k)k)k)k�k)k�k)k)k òDì

�3efeie



ì k�ð �+Y [�[gUf[h_¡XbOQPMc�ef_�_hTVX`TVUfPM{tWnPMO���[gXbTDefUi[hO
¥`��PDWu��������Y^TVefc|k�k�k)k�k)k)k òMî
ì k�  ��jQjZ]�eic�{�T+jQX`TVc�\^TDOQ\�efqg[h\/w%]�[hO,m�XbP�XZY�["[hUf[g_gXZOZPMc�ei_u_~T�X`TDUiPM{�PDW3��[gX`TVefUf[gO,¥

�Dk;k)k�k)k/k�k)k)k�k)k�k)k)k�k)k/k�k)k�k)k)k�k)k�k)k)k)k)k)k�k)k�k)k)k òDò
ì kÛñ ��[hjQ]�UiXZj;PVW¦XbY [
w%]�[gOQmyefjQjZ]�[g\�XbP/XbY�[�[hUi[h_¡XbOZPDc�ef_�_~T�X`TDUiPM{/PDW:��[gXbTDefUi[hO,¥b�Mk�òDï
ì k�ì 	
\�\�eic�{yTDc0e�Xb[gx¾XbP¤XZY�[/jZY�PMN N�efc�{y�^TDjQrD[¡X~k|k)k�k)k)k)k)k)k�k)k�k)k)k ïDL
ì kÛî 	
\�\3¥?PMc0N OZPa\�]�_gXZj+WnPM]�c�\�WnPMO�XbY [)e�Xb[gx°÷z�/�g¥
!���ðMðDð�¥
4�÷ k*k�k)k�k)k)k ï3�
ì k�ò .�eijZN�UfT~m3eic�{tXbY [)_gPMczXb[gc%XZj
PVW¢XZY�[/jZY�PMN N�efc�{¨�^TVjZrD[¡X~k³k)k)k�k)k�k)k)k ïMK
ì k�ï �a[hc�\�eic�{�TDc�PMOZ\�[gO+XbP¤XbY�[/[gUf[h_¡XbOQPMc�ef_�_hTVX`TVUfPM{¤PDWF��[gX`TVefUf[gO,¥b�Mk+k�k)k)k ïV 
ì k��SL=÷z��OQ\�[hO��¢OZTD_`r%efc�{¤�
.�÷tjQ[hczX+�zm�XZY�[�_hTVX`TDUiPM{tTV{M[hczX+eic­_hPMc3v^OZx�TVXbeiPMc

XZP¤XbY�[)TD_g_h[hN3Xb[hc _h[�PVW¢XZY�[/_h]�j,XbPMxy[hO�PMOQ\�[hOgk�k�k)k)k)k)k)k�k)k�k)k)k ïMñ
ì k��M�G��c wa] efOZeic�{¤XbY�[/j,X`TVXZ]�j�PDWuT¨_h] jQXbPDx�[gO+PMOZ\�[gOhkJk�k)k)k)k)k)k�k)k�k)k)k ïDì

�3eiR
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�3]�N�N�U�m/_`Y^TDeic�j¢N OZPSRaef\�[�_hPMxyN�PMjZe�Xb[*jZ[gOQRaef_g[hj¢PMO<N�OZPa\�]�_¡Xbj��%m/]3XbefUiefqgefc�{+TV] XbPMc PMx�PD]�jh�

Y�[gXZ[hOZPD{M[hc�[gPM]�jg�^TDc�\lÕ�PMO"_hPMczRM[gOZjZTVXbeiPMc^TDUljZ[gOQRaef_g[hj;N�OZPSRaef\�[g\��zmyefc�\ [hN�[hc�\�[gczX�[gc%XZ[hO
¥

N�OZeijZ[hjgkË	¿jQ]�N�N�U�mI_`Y^TDeic�_gPMc�jQefjQXZj�PDW�RVTDOQefPM] jª��]�jZeic�[hjQj0N�TDOQXZc�[hOQjdUiefrV[�OZ[gXbTDefUi[hOQjh�

\�efj,XbOZei��] XZ[hOZj�TDc�\§x�TDc%] W£TD_¡Xb]�OQ[hOQjh�|TVc�\�XbY [hefO
��]�jQefc�[gjZj�eic%XZ[hOZTD_gXZefPMc�jgk�4;[hefc {­T�N�OQe�¥

x�TDO,mGWnPa_h]�jyPDW�4�KD4�[Ê¥�_gPMx�xy[hOQ_h[V��jZ] N�N�Uim8_`Y�TDefc�j¨Uiefc�rpXbY�[gjZ[�N�TDOQXZc�[hOQjy��Y�P9TDOZ[

efczRMPMU�RM[g\peic�N�OZPa_h] OZ[hxy[hczXh�<TDjZjQ[hxt��U�mM�:x�TDc%] W£TD_¡Xb]�OQefc�{ªTVc�\�\�efj,XbOQef��] XZefPMc�PDW"{MPaP3\�j

TDc�\=jQ[hO,R3ei_h[gjhk¼�3PMxy[ªXbPaPMUfj¤XZP9TD]3XbPMx�TVXb[­XZY�[dPMNE[gObTVXZefPMcJPDW�TpjQ]�N�N�U�m8_`Y^TDefc=TDOZ[

TDUfOQ[~TD\ m­T~RDTVefU«TV��Uf[V�3eic�_hUi]�\�efc {¨�"Ui[h_¡XbOZPDc�ef_/.�TVXbTt��czXb[hOQ_`Y^TDc�{D[­®£��.��,¯Ê��PMOQ\�[hOQefc�{¨jQmaj
¥

Xb[hxyjh��TDc�\=eiczRM[hczXZPMOQm¬_hPMczXZOZPMU�jQmaj,Xb[hxyjhk¼��P��;[gRD[hOg��XZY�[hjQ[§OZ[gw%]�efOQ[�T�jZ]�� jQX`TVc%XZe«TDU

TDx�PD]�czX�PDW<Y%]�x�TDc�efczRMPMU�RM[gx�[gc%X�[hjQNE[g_he«TVUfUim¨\ ]�OZeic�{�jQ[gXQ¥?]�NªTDc \�X�maN�ef_hTDUfU�mtWnP3_g]�j�PDc

N^TDefOQj�PDW�PMOZ{MTDc�efqhTVXbeiPMc�jg�¦[Dk�{�k��<PMc�[¤��] mD[hO)TDc�\�PMc [yjQ]�N�N�Uief[gOhk��+Y [yx�]�_`Y3¥�Y [hObTVUf\�[g\

��[g�3¥��^TVjZ[h\�jQmajQXZ[hxyj�WnPDO+��]�jZeic�[hjQj,¥�XbPV¥?_hPMc�jQ]�xy[hO�TDN�N�Uief_hTVXbeiPMc�j+TDUijZP¤jQ] ©¦[gO�WnOQPMx°c%]3¥

x�[gOZPM]�j)jZY PMOQXZ_hPMxyefc�{Djh��efc�_gUf]�\�eic�{ªXbY�[yY�[¡Xb[hOQPM{M[gc�[he�X�m�PDW+efc3WnPMOZx�TVXbeiPMc�TDc \GTD_g_h[hjQj

�



N^TDObTV\�ef{Mxyj+TD_gOZPMjQj�RD[hc�\ PMOZjgk

�+Y�[/[gUf[h_¡XbOQPMc�ef_�_hTVX`TVUfPM{Mj���eiUfUExt]�_`Y���[gXQXb[gO�jQ[hO,RM[/XbY�[/c�[g[h\�j�PDWFXZY�[/��]�jQefc�[gjZjZ[gj

XbPa\^T~m�e�W�XbY [�WnPMUfUiPS��efc�{ªWn]�c�_¡XbeiPMc^TDUieiX�m�_hTDcG��[­TD_`Y�[geiRD[h\7XbY�OQPM]�{MY�jZ[hTDx�Ui[hjQjtefczXb[gO,¥

PMNE[gObTVXZefPMcªPVW¢XZY�[�OZ[gjZPM]�OQ_h[gj
PMcªXZY�[���Y�PMUi[�jZ]�N�N Uim­_`Y�TDefc�PDW¢OZ[¡X`TDeiUf[hOQjh�3\�efj,XbOZei��] XZPMOZj

TDc�\dx�TDc%] W£TV_gXb] OZ[hOQj�ûó�M�gü��

�Mk�ý<ÑaØ¡ÙsàáÙsþ�ÑDþ£ÙsÝaÔ�Ú�Þ`ÿhäDÍ^Ø¡þ�Ø`ÿ�Ò�Ú ÑDÞÊÙfÎSÿ�Ý Î�ÑDÝ�ä�Ø¡ÍzÎ¡þ
ÿ�Ò¤Ù���×Zä)ØZÑDþ�ÑDàfÿZÔ�Î��¢4�]3mM[hOQjFjQY�PM]�Ui\
�E[¨TV��Uf[�XZPªw%]�[hO,m�xt]�U�XbefN Uf[/_~TVXbTDUfPD{Mj�_hPDc�_h]�OQOZ[gc%XZUim§TDc�\�XbY�[gcpTDjZjQ[hxt��Ui[�XbY [

TD_h_g]�xt]�UfTVXb[g\�eic WnPMOQx�TVXZefPMc�efc�TDczm�WnPMOZx�TVX:XZY�[gm/N�OQ[gWn[gO�XZP
��[�TD��Uf[uXZP
_gPMxyN^TDOZ[

_hPMxyN�[gXbe�Xbe�RM[�N OZPa\�]�_gXZjhk*��c�PDXZY�[hO���PMOQ\�jh�^e�X�jQY�PM]�Ui\ª�E[�NEPMjQjZei��Uf[�XbPteic%XZ[h{MOZTVXb[

\^TVXbT�WnOQPMxÉT�c%]�xt��[hOyPDW�\ ei©E[hOZ[gczX�OQ[hjQPM]�OZ_g[hjyXbPp_hOZ[hTVXb[�_hTVX`TDUiPM{MjtXZY^TVX�TDOZ[

c�PDX�PMc UimyXbefxy[hU�myTDc�\�efc3WnPMOZx�TVXbeiPMcyOZef_`Y¦����] X�TVUfjZPtXbTDefUiPMOZ[g\­TD_g_hPMOQ\�efc {tXbPtXbY [

_h]�j,XbPMxy[hOgç�j"c�[g[h\�j�TDc \yN OZ[gWn[gOZ[gc�_h[gjhk"	�UijZP�WnPMOuUfTDOZ{M[�PMOZ{zTVc�efqhTVXbeiPMc�j¢XZY^TVX"Y^T~RD[

c�[h{DPDXbefTVXb[g\pjQNE[g_hefTDUu\�eijZ_hPD]�czXbj/��eiXbY�_g[hOQXbTDefc�jQ]�N�N�Uief[gOZjh�<eic%XZ[hOQPMNE[gObTD� Uf[¤_~T�X`T�¥

UfPM{ªXZ[h_`Y�c�PDUfPM{Dm�jQY�PM]�Ui\9x�TDrD[¨e�X�N�PMjQjZef� Uf[¤XbPd_hOQ[~TVXZ[�eic%XZ[hOQc^TDUfU�m§\�eijQXZOZef� ] Xb[g\

N�OZPa\�]�_¡X*UfeijQXZefc�{Mj:XZY^TVXu\ [hjZ_gOZei�E[+TVN�N�OZPSRD[h\¨eiXZ[hxyjFTDc \tXbY�[�N OZef_g[hj¢jZ[gXFWnPMO¢XZY�[hx

XbY�OQPM]�{MYdx�TDjQXZ[hO+N�]�OQ_`Y^TDjQ[�TD{DOZ[h[gx�[gczXbjhk

K3k��<ÿSØZÑDþ»ÙsÝaÔ�Ø`ÿ�Ò�Ú�àf×¡Ò�×¡Ý^þ?ÑDÞ���Ú�ÞbÿhäDÍ^Ø¡þnÎ���	ö��] mD[hO�x�TSmd��[���efUiUfeic�{¤XbP­N�] OZ_`Y^TDjQ[

OZ[gU«TVXZ[h\§N�OQP3\ ]�_gXZj�PMO
T�N�OQP3\�] _gX�x�T~m�c�[h[g\�jZ[¡RM[hOZTDU*TD\ \�eiXZefPMc^TVU|_hPMxyN�PMc�[hczXZj

�E[¡WnPMOZ[�T�_gPMx�N Uf[gXZ[+jQmajQXZ[hx&eij*\�[hN�UiPSmM[h\¦k*�+Y�efj*c�[g_h[gjZjZe�X`TVXZ[hj��E[gefc�{/TV��Uf[�XZP)UiPV¥

_~TVXZ["_hPMxyN^TVXZef��Ui[uN�OZPa\�]�_¡Xbj�efc/PDXZY�[hO:_hTVX`TDUiPM{Mj|XZY�OZPM] {MY�j,X`TDc \^TDOZ\ efqh[g\�w%]�[gOZei[hjhk

�+Y^TVX�efjg�%PMc�_h[�T/��] mD[hO�[hjQXbTD��UiefjZY [hj�T)_gPMOZ[�®nPMO*÷zTDc�_`Y PMOZ÷%¯uN�OQP3\ ]�_gX;TDczm%��Y�[hOQ[

K



PMc§XbY [tjZ]�N N�Uim0_`Y^TDeic|�¦jbÕVY�[tjQY�PM]�Ui\��E[�TD��Uf[)XbP­OQ[~TD\ efUimdPM�3X`TDeic�efc3WnPMOZx�TVXbeiPMc

WnOZPMx¹PDXZY�[hO�_~TVXbTDUfPM{Dj�\�[gjZ_gOZef� efc�{§e�Xb[gx�j�TDc�\7jQ[hOQRaei_h[hjtXZY^TVX�_hPMxyN�Uf[gx�[gczX�PMO

TD\�\=RVTDUi]�[�XbP�XZY�efj�TDc�_`Y PMO�N�OQP3\ ]�_gXhk��^PMOyx�TDczm8jZ]�N�N Ufef[gOZj¨XbY�eij�TVN�N�OZPMTD_`Y

efj
TDUfjQP�N OZ[gWn[gObTD� Uf[/XbP¨XbY�[�TDUiXZ[hOQc^TVXbe�RM[)PDWuOQ[h\�eiOZ[g_gXbeic�{y_h]�j,XbPMxy[hOQj
XbPy_hPDx�N�Ui[¡¥

x�[gczX`TDO,m0_hTVX`TVUfPM{Mj�jZeic�_h[�x�TDczmdPDWuXZY�[hjQ[t_~T�X`TDUiPM{Mj�x�T~md_hPMczXbTDefc0NEPMeiczXb[hOQj
XZP

_hPMxyN�[gXbe�Xbe�RM[�N�OQP3\�] _gXbjgk

ð k���Ù
	,äDÙsÞb×`Ø¡þ»Ù�ÿ�Ý�ÑDà�ØZÑDþ�ÑDàfÿZÔ�ÙsÝ^þ
×�ÔDÞQÑDþ£Ù�ÿ�Ý��F��TVXbTDUfPM{�efczXZ[h{MOZTVXbeiPMc/jZY�PM] Uf\)�E[;NEPMjQjZei��Uf[
c�PDX�PMc�U�m�\�PS��c�XZY�[�jQ]�N�N�U�m�_`Y^TDeic|��XZY^TVX)efj�WnOQPMx³OZ[¡X`TDeiUf[gO�XbPdx�TDc%] W£TV_gXb] OZ[hO

��] X�TDUfjQP�]�N§XZY�[�jQ]�N�N�U�m0_`Y�TDefc�XZY^TVX�efj�WnOZPMx�x�TDc%] W£TD_gXZ]�OZ[gO
XZP�XbY [�OZ[¡X`TDeiUf[gOhk

	�j�TDc�[Ê� TDx�N Uf[D�aT)\�efj,XbOZei��] XZPMOhç�j*_~TVXbTDUfPD{�jQY�PM]�Ui\�c�PVX�PMc Uim¤��[�TV��Uf[+XbP)PM� XbTDefc

efc WnPDOZx�TVXbeiPMc­TD��PM] X�N�OZPa\�]�_¡Xbj�WnOZPDx�XZY�[�PMOZei{Mefc�TDUEjQ]�N�N�Uief[gOZjh�3��] X�jQY�PM]�Ui\0TVUfjZP

TD_hw%]�eiOZ[�efc WnPMOQx�T�XbefPDc�TD�EPD] X
XZY�[�OQ[gXbTDefU<PM] XZUf[¡Xbj���Y�[hOQ[tN�OZPa\�]�_¡Xbj�eicdXZY�[�_hTVXQ¥

TDUfPD{¤TDOZ[�PV©¦[gOZ[h\¦k��+Y efj���efUiUEx�TDrV[�eiX�N�PMjQjZef� Uf[�WnPMO;XbY�[/]�jQ[hO�XbP¨TV_h_h[gjZj
TDUfUlXbY [

efc WnPDOZx�TVXbeiPMcdTSRVTDeiU«TD� Uf[/PMc§T�N^TDOQXZef_g]�U«TDO�N�OQP3\ ]�_gXh�¦OZ[g{zTDOQ\�Uf[gjZj�PVW*��Y�[hOQ[tj`ÕVY [

Y^TDj�_`Y�PMjQ[hcdXbPy[hjQXbTD��UiefjZYdTDcdTDc _`Y�PMO�PMc�XbY�[/jZ] N�N�Uim­_`Y^TDefc¦k

 �k
��Í3þ�ÿ�ÒyÑDþ£Ù�ÿ�Ý¼ÿ
Ï�Ú�ÞbÿSØ`×`Î`ÎS×`Îdÿ�Ý¬þ
�^×�Î¡ÍSÚzÚ�à��9Ø�� ÑDÙsÝ��p²6Y�[gc�[gRD[hO�T§N�OZPa\�]�_¡X¤efj

�EPD]�{MYzX~�/XbY�eij�eic WnPMOZx�TVXZefPMc6jZY PM]�Uf\ N�OZPMN�TD{zTVXZ[9\�PS��c'TDc�\ ]�N�XbY�[�jZ]�N N�Uim

_`Y^TDeicITD] XZPMx�T�Xbef_hTDUfU�m9XZOZef{D{M[hOQefc�{9T9jZ[gOZef[gj­PDW�\ efjQXZOZei��] XbeiPMc|��x�TDc%] W£TD_¡Xb]�OQefc�{

TDc�\�UfPD{Mefj,Xbef_gj�[¡RM[hczXZjhkt	
j�TVc�[¡� TDxyN�Uf[V�¦XbY�[¤e�Xb[gx�j�_gPMUfUi[h_¡Xb[h\�eic�T­jZY�PDN�N�efc {

_~TDO,X�jQY�PM]�Ui\9TV] XbPMx�TVXZef_~TVUfUim�XZOZef{D{M[hO�XZY�[�eijZjQ]�efc�{ �FTDN N�OZPSRVTDU"TDc�\�\�[hUieiRD[hOQm§PDW

OZ[gU«TVXZ[h\�N�]�OQ_`Y^TDjZ[/PMOQ\�[hOQj+[hUi[h_gXZOZPMc ef_~TVUfUim¨XZPtXbY�[/TDN N�OZPMN OZe«T�Xb[�RD[hc�\�PDO�PDOZ{zTDc e�¥

ð



q~TVXZefPMc¦k���cpOZ[gjZN�PMc�jZ[�TDcp[hUi[h_gXZOZPMc ef_¨x�[gjZjZTD{M[yjZY�PM] Uf\p�E[¨jZ[gczX�XZPdXZY�[¨��] mM[gO

_hPMc3v^OZxyefc�{ªXZY�[�TV_h_h[gN X`TVc�_h[�PDW�XZY�[yXZObTDc jbTD_¡XbefPDc|�<N�OZPSRaef\�eic�{ªXbOZTD_`r%efc�{dc%]�x¨¥

�E[gO
PVWFXbY [/XZObTDc jbTD_¡XbefPDc�TDc \�jZ] x�x�TDOZeiqheic�{�XbY [�j,X`TVXZ]�j
PVWFXbY [�PMOQ\�[hOgk�	�X�XbY [

jZ[gUfUf[gOtjZe�Xb[V��PDcGXbY�[ªPDXZY�[hO�Y^TDc�\|�*XZY�[ªOZ[gU«TVXZ[h\7jZ] �3¥�N�OQP3_g[hjQjZ[hjyUfeirD[­jQY�efN x�[gc%X

TDc�\8N^T~max�[gczX�c [h[h\8XbP���[�TD] XZPMx�T�Xbef_hTDUfU�mpTD_gXZeiRVTVXZ[h\|k�	�jZjQ]�xyefc�{�XbY�TVXtXbY [

��] mD[hO¨efj¤T�_g]�jQXZPMx�[gOt��Y�P�_hPMczXbTD_gXZ[h\JT§OZ[¡X`TDeiUf[hOg�*eiX�efj¤c�[g_h[hjQjbTDO,mGXbPpTD]3XbPV¥

x�T�Xbef_hTDUfU�m/XbOZei{M{M[gOuXbY�[�N�OQP3_g[hjZjQ[hj;\�PS��c�XbY [�jQ]�N�N�U�m¨_`Y^TDeic�TVUf[hO,Xbeic�{�c�[h_g[hjQjbTDO,m

N�OZPa_h[gjZjQ[hj�eic�OZ[hUfTVXb[g\�\�efj,XbOZei��] XZPMOZj�TDc \dx�TDc%] W£TD_¡Xb]�OQ[hOQjhk

�+Y�[���PDOZr/\�[hjQ_hOQef��[h\teic)XZY�efj:XbY [hjZeijuTD\ \�OZ[gjZjZ[gjFXbY [hjZ[;efjQjZ]�[gj*TDc�\�efj<efxyN�Uf[gx�[gczXb[h\

��eiXbY efcªXbY�[/jQ_hPMN�[/PDW¢XZY�[���������Y^TDeic7®»���*���â�a]�N�N�U�md��Y^TDeicl¯�û�ì�ü<N�OZP�½Q[g_gXhk

�+Y�[/Xb[g_`Y�c�PMUiPM{Dm­�;[)N�OZPMN�PMjQ[/WnPDO�_hTVX`TVUfPM{¤eic%XZ[h{MOZTVXbeiPMc�efj�XZP�{M[gc�[hOZTVXb[)�F�aXb[gc�jZeó¥

��Uf[���TDOQra] N�#<TDc�{M]^TV{M[­®sµ/��#�¯�\�P3_g]�xy[hczXbj�WnOZPMxÁ[Ê� eijQXZefc�{�OZ[hjQPM]�OQ_h[hj�_hPMc WnPDOZxyefc�{

XbP§XbY [d��PMx�xyPMc74;]�jZeic�[hjQj¨#<ei��ObTVOQm1®���4�#�¯�TDc \8TDUfjQP�XbP§XZY�[�T~RDTVefU«TV��Uf[¨efc \�]�jQXZOQm

jZN�[h_he�v^_yjQX`TVc�\^TDOQ\�jhky(�eiRD[hc�TDcpTDc�_`Y�PMO/N�OQP3\ ]�_gX/PMc�XbY [¤jZ]�N�N Uim�_`Y^TVefc|�:XbY [ye�Xb[gx�j

TDc�\yjZ[hO,Raef_h[gj*XbY^TVX"_gPMxyN�Uf[gx�[gc%XFXbY�eij*N�OZPa\�]�_¡X�TDOZ[+\�[gjZ_gOZef��[h\y]�jQefc�{�XbY [�÷DN�OZPMN�[hO,X�ma÷

Wn[~TVXZ]�OZ[tPVW���[gjZPM]�OQ_h[¤.�[gjZ_gOZefN3XbefPDc§�^ObTDxy[g�;PMOQr9®£�
.��u¯¡kl�+Y�[txy[gXbT�\^TVXbT�PDW�TyN^TDO,¥

Xbef_g]�U«TVO+OZ[hjQPM]�OQ_h[)eiXbjQ[hU�W¢_hTDcd�E[/\�[gjZ_hOQef��[h\dXbY�OQPM]�{MYªXbY [�TVXQXbOQef��] XZ[hj+PDW�XbY [�OQ[hjZPD]�OZ_g[

UfefrV[�XZY�[�_gOZ[~T�XbPMO
PDWuXbY [tOZ[gjZPM]�OQ_h[V�|eiXZj�XZeiXbUi[D�lN�]�� UfefjQY�[hOg�E[¡Xb_Vk��+Y�[hOQ[tefj
T�j,X`TDc�\�TDOZ\3¥

efq~T�XbefPDcJ[¡©¦PDOQXyefc8XbY�eij¨OZ[hjQNE[g_gXh�+c^TDxy[hUimD��.�] ��Ufeic=��PDOZ[9®»./�+¯�û�KDK�ü�XbY^T�X�N OZPSRaef\�[gj

WnPMO/T­x�[¡X`T­\^T�X`T­[hUi[hxy[hczX/jZ[¡X�WnPMO�\�[gjZ_gOZef� efc�{ªOQ[hjZPD]�OZ_g[hjhk¤�+Y efj�Y�[gUfN�j�c�PVX�PMc�U�m0XZP

XbY�[gefO�\ efjZ_gPSRM[hO,m��zm�jZ[hTDOZ_`Y�TD{D[hczXbj;��] X+TVUfjZP)WnPMO;WnPDOZxyefc�{�XbY [�jZ] N�N�Uim�_`Y^TDeic�j�PDc�XbY [

 



±�mMkp(�eiRD[hc8TDc7TVc�_`Y�PMOtN OZPa\�]�_gXtPMcGXbY�[�jZ]�N�N Uim�_`Y^TDefc¦�u��e�¥?\�efOQ[h_¡XbefPDc^TDUuXbOZT~RM[hOQjZeic�{

PMc�XbY [�jZ] N�N�Uimy_`Y^TVefc�eij;OQ[~TDUiefqg[h\��zm�\�[hjQ_hOQef��eic�{�]�N­TDc�\�\ P���cªUiefc�r%j*XbY OZPM]�{DYª�
.��

N�OZPMN�[hO,Xbei[hjhk

µ���#deij¢] jZ[h\¨eic�PM]�OuTDOZ_`Y�e�Xb[g_gXb] OZ[+TDjFTDct[gc^TD��Uiefc�{�Xb[h_`Y c�PMUfPD{Dm�jQefc�_g[�eiX¢x�TDrD[gjueiX

NEPMjQjZei��Uf[�WnPMO+� ]�jZeic�[hjQj
\�Pa_h] x�[gc%XZjh��WnPMOQx�j�TVc�\0xy[hjQjbTD{D[hj+XbP¨��[)eiczXb[hOQPMN�[hObTV��Uf[/TDc \

_hPMxyN�OZ[gY�[hc jZef� Uf[Dk*�+Y [��*Uf[h_¡XbOQPMc�ef_
.�TVXbT)��czXb[gOZ_`Y^TVc�{M[y®»�".��,¯"N�OZPDXZP3_gPMU��%TVUiXbY PM]�{MY�T

jZ]�_g_h[hjQj�WnPDO�jZPMxy[D� Y^TDj�c�PVX��E[g[hcdTD_h_g[hN XZ[h\d�zm�XbY [�x�T�½QPDOZeiX�myPDW:XZY�[���]�jQefc�[gjZj�_hPDx¨¥

xt]�c�e�X�m§TDj�T���T~m0XbPª\�P­� ]�jZeic�[hjQj)[gUf[g_gXbOQPMc�ei_~TDUiUimMk
�uRM[gcpXZY�PM]�{MY§XZY�[hOQ[tY^T~RM[¤��[h[gc

[¡�aXb[gc�jZe�RM[§[¡©¦PMO,Xbj¨XbP�jQX`TVc�\^TDOQ\�efqg[��".���XZObTDc�jZTD_gXZefPMc jh��e�XyOZ[hx�TDeic�j¤XbPaP�[Ê� N�[hc jZeiRD[

TDc�\8XbY�[�jZPVWsX���TDOQ[�\�[gRD[hUfPDNE[g\=\�Pa[hj¨c�PDX¨x�TDrV[de�X¤[~TVjQm7XbP�Ui[gRM[gObTD{D[deix�N Uf[hxy[hczXbT�¥

XbefPDc�j/TD_hOQPMjZj)\�e�©¦[gOZ[hczX�XZObTD\�eic�{�N^TDO,Xbc�[gOZj�û�ðMñ�ü»ky	
czm�jZPMUi] XbeiPMc§XbY�TVX)efj�X`TVOZ{M[¡Xb[h\pTVX

[hc^TD� Ufefc {�c�[gX��;PMOZr7[g_hPMc PMx�m7xt] jQXy�E[ªPDc�[ªXbY^TVX¨eic�jZ] U«TVXZ[hj¤��]�jQefc�[gjZjQ[hjyPMNE[gObTVXZefc�{

_hPMxyN�] XZ[hO�jQmajQXZ[hxyj�WnOQPMx¾XZY�[/\^TDeiUim­_`Y�TDc�{M[gj�XZY^TVX�Pa_h_h] O�eic�Ty� ]�jZeic�[hjQjhk

��c¤XbY efjuXbY [hjZeijh�M�;[�jZY�PS�=XZY^TVX�T�jZ] N�N�Uim�_`Y^TDeic�TVOZ_`Y�e�Xb[h_¡Xb]�OQ[�_~TDc¨��[+_hPMc�j,XbOQ]�_gXZ[h\

�%m=]�jZeic�{7jQXbTDc�\^TVOZ\1Xb[g_`Y�c�PMUiPM{Mei[hj���e�XbY�PD] X�TDczm¬c�[h[g\6WnPDO�jZN�[h_ge«TDUiefqg[h\1_gP3\�eic�{GPMO

_h]�j,XbPMxyefqg[h\§N�OQPM{MOZTDx�xyefc {�k�²�[�\�[gx�PMc jQXbOZTVXb[)XbY^T�X���Y�[gc�XbY�[gjZ[�XZ[h_`Y�c PMUfPM{Def[hj�TDOZ[

]�jZ[g\2TDjdN�OZPMN�PMjQ[h\|�/TD_`Y ef[gRaeic�{=xyPMjQXdPDW�XbY�[pOZ[gw%]�efOQ[h\�Wn] c�_gXZefPMc^TVUfeiX�m=OZ[g\�]�_h[gj0XZP

[¡�3[h_g] Xbeic�{�j,X`TDc�\�TDOZ\�eiqh[g\0w%]�[gOZef[gj�TDj�\�[hxyPMc�j,XbObT�Xb[h\defc0��Y^TVN Xb[gO�ñak

	
c�PDXbY [hO<efjQjZ]�[�TD\�\ OZ[hjQjZ[g\tefc�XbY ["XZY�[hjQefj<efj|XZY�[�TD] XZPMx�T�XbefPDc�PDW jQ]�N�N�U�m�_`Y^TDeic/N�OZPV¥

_h[hjQjZ[gjhk;�lPDOuXbY�eij*N�]�OZN�PMjQ[
_hTVX`TDUiPM{Mj*TVOZ[�TDjZjQP3_ge«TVXZ[h\¤��eiXZY�_hTVX`TVUfPM{/TD{D[hczXbj*��Y�ei_`Y�_~TVc

TD] XbPDx�TVXZef_hTDUfU�m�efczRDPMrD[�XZY�[�OZ[gU«TVXZ[h\)��PMOQrz±^PS�=PMctXZY�[�jQ]�N�N�U�m�_`Y�TDefc�WnPDO¢Wn]�UiU TD]3XbPMx�T�¥

XbefPDcªPDW<XbY�[�jQ]�N�N�U�m­_`Y^TDeic�N�OZPa_h[gjZjZ[gjhk"²9[�\ [gv^c�[�XZY�[���PDOZrz±^PS��N�OQP3_g[hjQjZ[hj�efc�µ/��#

ñ



_hPMc WnPDOZxyefc�{�XZP/T/÷V��PMOQrz±^PS�/k�\ XZ\�÷�XZY^TVX*�;[�N�OZPSRaef\�[�XZP/�E[+OQ[hN�UfTD_h[g\��zmtXZY�[+PMOZei{Mefc�TDU

��Y�[hcte�X��E[g_hPMxy[hjFTSRVTDeiU«TD� Uf[FXZY�OZPM] {MY�XZY�[;j,X`TDc \^TDOZ\ efq~T�XbefPDc�[¡©¦PMO,Xbj�_h]�OQOZ[gc%XZUim)]�c�\ [hO,¥

X`TDrV[hc|ku²�[�TDUfjQP�N�OZPSRaef\ [�T�_hPMxyNEPDc�[hczXQ¥?�^TDjQ[h\¨x�[gjZjZTD{M[¡¥?\�OZe�RM[gcy�;PMOZrz±^PS�=[hc�{Meic�[+efc

�MTSRVT¨_~TDN�TD��Uf[�PVW¢[Ê�3[h_h]3Xbefc {yXZY�[���PMOQrz±^PS�2\�[gv�c�eiXZefPMcªeic­µ/��#9_gPMc WnPMOQx�eic�{�XZP¨XZY�efj

��PMOQrz±^PS�/k�\ XZ\7XbY^TVX�XbY�[�]�jZ[gOZjtPVW�XbY�[�jZ]�N�N Uimp_`Y^TDeic9_~TVcG\�PS��c�UfPMTD\7TDc�\9[¡�3[h_g] Xb[Vk

�+Y�[�_hTVX`TVUfPM{¨TD{D[hczXbj�\�e�©¦[gOZ[hczXZe«TVXZ[��E[¡X���[g[hc�xy[hjQjbTD{D[hj�jZ[hczX�TD_h_gPMOZ\ efc�{tXZP�\�e�©¦[gOZ[gc%X

jQX`TVc�\^TDOQ\�j­TDc \1TD_¡XbeiRVTVXZ[dXZY�[dOZ[hUfTVXb[g\¬�;PMOZrz±^PS��N�OQP3_g[hjQj�Xb[gx�N�UfTVXb[gjyTD_h_gPMOZ\�eic�{MU�mMk

�+Y�efj�N�OQP�Raei\�[hj�WnPMO�XbY [)eiczXb[hOQPMN�[hObTV��efUieiX�myefcªXb[gOZxyj+PDW¢\�ei©E[hOQ[hczX�jQX`TVc�\^TDOQ\�jhk

����� � ������� �!�"���$#

4�]�jZeic�[hjQj�XbP���]�jZeic�[hjQjy®»4+KV4+¯�[g_hPMxyxy[hOZ_g[�eij�efc _hOZ[hTDjZeic�{­T�X�TyRD[hO,m§Y�ei{MY�N^TV_h[¤TDc \

XbY�[gOZ[�efj*T�c [h[h\¤WnPMOFjZPMUi] XbeiPMc�jFXZY^TVX*eic%RDPMUiRD[+\�[h[gNyXZ[h_`Y�c PMUfPM{VmtTDc \y\ [h[hN¨eic�c�PSRVTVXbeiPMc|k

	�_h_gPMOZ\ efc�{dXbP�(�PMUi\�x�TVc|��� TD_`Y�j&%)��P��uOZ[¡RM[gca] [hjtWnOZPDx¹4+KD4â[gUf[g_gXbOQPMc�ei_y_gPMxyx�[gOZ_h[

��efUfU�OZ[hTD_`YI�MkÛñdXbOQefUiUfefPDcp\ PMUfUfTDOZj)efc8KVLMLD 8û�KDò�ü»k���czXb[gOZc^TVXZefPMc�TDU�.�T�X`T���PMOQN|kJ®£�
./�+¯

WnPMOZ[g_~TDj,Xbj��;PMOZU���ef\�[�4+KD4�[¡¥?_hPMxyxy[hOZ_g[�OQ[gRM[gc%]�[hj)PDW;K3kÛK�XbOQefUfUiefPMc�\�PDUfU«TVOZj
TDc�\§��] jZe�¥

c�[hjQj�XbP­_g]�jQXZPMxy[hO�®»4+KM�+¯�OZ[¡RM[hc%]�[gj�PDW"ðMLDL���eiUfUfeiPMcª\�PMUiU«TDOQj��%m�XZY�[�mD[~TDO/KVLMLD �û�KMî�ü�k

�+Y�[�()TDO,Xbc�[gOd(/OQPM]�NIN�OQ[h\�ei_gXZj�XZY^TVXª[Ê¥�x�TDOZrV[gX�N�UfTD_h[gj­��efUiU�Y^TDc \�Uf[�Kakíî3��XZOZefUiUfeiPMc

\�PMUfUfTDOZj/�zmGKDLMLD 0TDc�\9XZY�efj/��efUiU"TD_h_gPM]�czXtWnPMO�ðzî�NE[gOZ_h[gczXtPDW�TVUfU�4+KD4-[¡¥�_gPMxyx�[gOZ_h[

û�KDð�ü�k

�+Y�[gOZ[�TDOQ[+TDUiOZ[~TV\ m�T�ca] xt�E[gOuPDWl[gUf[h_¡XbOQPMc�ef_;x�TVOZrD[¡X*N�UfTD_h[gjFWnPMOu4�KD4G_hPMxyxy[hOZ_g[Dk

	�j/TDc§[Ê� TDx�N Uf[D�|()��(�UfPM�^TVU�[¡µ�_`Y^TVc�{M[y�3[gOQRaef_g[hj�eij�XbY�[���PMOQUf\|ç�j�UfTDOZ{M[gjQX�4+KD4���c3¥

Xb[hOQc�[gX�jQ]�N�N�U�m1_`Y^TVefcIc�[¡X���PMOQr=XbY�TVXªUfeic�r%jªTDUiOZ[~TV\ mJx�PMOQ[�XbY�TDc2�SLML ��LMLMLpXbObTV\�efc�{

ì



N^TDOQXZc�[hOQjtTDOQPM]�c�\�XbY�[¨��PDOZUf\¦k0.�TVefxyUf[hOb��Y�OQmajQUf[hOg���lPDOZ\|�F(/[gc�[hOZTDU;�0PDXZPMOZjg�*�
eijZjbTVc

TDc�\���[hc^TV]�UiX�_hPMxt� efc�[g\�N�OQP3_g]�OZ[gx�[gc%X�_`Y^TDc�c�[gUfj��;PMO,XbY�TDc�[hjQXZefx�TVXb[g\§ðMLDL���eiUfUfeiPMc

\�PMUfUfTDOZj�T¨mD[~TDO�ûá�~ Dü»� XbY�OQPM]�{MY���PSRaefjZeiczX
��TDOZrV[gXZN�U«TD_g[Dk

	
UiXbPD]�{MY¨XbY�[gOZ[�eij�T�Y%]�{D[�N�PDXb[gc%XZe«TDU»�zXbY�[
jZ[~TVx�Ui[hjZj;efczXb[gOZPMN�[hOZTVXbeiPMcyPDW:OZ[gjZPM] OZ_h[gj

PMc�XbY [�jZ] N�N�Uim)_`Y^TVefc�Y�TSRD[�c�PDX¢��[h[hctTD_`Y�ef[¡RM[g\tmM[gXhku�+Y�[;x�PMj,XFc PDX`TD� Uf["��PMOQr/efc�XZY�efj

OZ[hjQNE[g_gX*_gPMxy[hj¢WnOQPMx�X��;P�x�TVefc)efc�\�] jQXbO,m)_hPMc�jQPMOQXZef]�xyjh�D��PMxyx�[gOZ_g[~�
[¡Xu_gPMc�jZPDOQXbei]�x

TDc�\�XZY�[���PMjQ[gXZXbTM�
[¡Xu_gPMc�jZPDOQXbei]�xdk¢�+Y�[���PMxyx�[gOZ_h[h�
[¡XFeij�XZY�[�Ui[~TD\�eic�{�efc�\ ]�jQXZOQm�TDj,¥

jZPa_he«T�XbefPDctWnPMO*[hUi[h_gXZOZPMc ef_+_hPDx�xy[hOQ_h[�TDc�\yefc0ûá�M�gül\�[gjZ_gOZef��[hj"XbY [�OQ[hw%]�eiOZ[h\yN�OQPMNE[gOQXZef[hj

PDW<[hUi[h_gXZOZPMc ef_�_~TVXbTDUfPM{Dj"WnPDO;jQ]�N�N�U�m�_`Y�TDefc­eiczXb[h{DObTVXZefPMc|k¢��PMjZ[¡XZX`TD�
[gX�N�OZP�½Q[h_gX/ûC zð�ü¦PDc

XbY�[
PDXbY�[gO�Y^TVc�\|�ajQXbOQ[hjQjZ[hj;XbY�[
efxyNEPMO,X`TDc _h[�PDW:PMN�[hc�_hPMczXZ[hczX�TDc�\�PMN�[hc�XZObTDc jbTD_¡XbefPDc

jQX`TVc�\^TDOQ\�j�WnPMO�jQ]�N�N�U�m§_`Y^TVefc§eic%XZ[h{MOZTVXbeiPMc|k
�+Y�[hjQ[yxyPDXZeiRVTVXb[g\0XZY�[��;PMOZr0N�OZ[gjZ[hczXZ[h\

efcªXbY�eij�XbY�[gjZeijhk

���(' )+*,��-.��#0/

�+Y�[+XbY�[gjZefj*eijuPMOQ{zTDc�eiqh[h\¨TVjuWnPMUfUiP���jg�u��Y�TDN Xb[gO�K���OZei[g±�m�\�[hjQ_hOQef��[hj*XbY�[�XZ[h_`Y�c PMUfPM{Def[hj

TDc�\Gj,X`TDc�\�TDOZ\�j/XbY�TVX�[gc^TD��Ui[h\pXbY�[�TDOZ_`Y�e�Xb[g_gXb] OZ[yN�OZ[gjZ[hczXZ[h\|kd�¢PdW£TD_heiUfe�X`TVXZ[tjZ]�N N�Uim

_`Y^TDefc�eic%XZ[h{MOZTVXbeiPMc§TVc�\�TD] XZPMx�T�XbefPDc|���;[¨N�OZPDNEPMjQ[tjZPDx�[txyefc PMO�[Ê�3XZ[hc�jQefPMc j/XZP�XbY [

[hc^TD� Ufefc {§Xb[h_`Y c�PMUfPD{Mef[gjhkG�+Y�[�eic%XZ[h{MOZTVXbeiPMcGPDW�XZY�[hjQ[dXZ[h_`Y�c�PDUfPM{Mei[hjteij¤\�efjQ_h]�jQjZ[g\=efc

��Y^TDN XZ[hOtð3kª�+Y�[ªTDOQ_`Y�eiXZ[h_gXZ]�OZ[yPDW�XZY�[�j,majQXb[gxAeij/[¡�3N�U«TVefc�[g\9efcG��Y^TDN XZ[hO� �kª�+Y�efj

_`Y^TDN XZ[hO§TVUfjZP8_gPMczX`TDeic�jdXZY�[p\�[hjQ_hOZeiN XbeiPMc¼PDW�XZY�[���PMOQrz±^PS�¹[hc�{Meic�[Dk¾��c2��Y^TVN Xb[gO

ñ3�;XZY�[ªWn]�c�_gXZefPMc�TDUfe�X�m9PDW
XbY�[�j,m3j,Xb[gx eij¤\�[hxyPMc�j,XbOZTVXb[g\¬XbY OZPM]�{DYJ[Ê� TDx�N Uf[hjgk¬�+Y [

efxyN�Uf[gx�[gc%XbTVXbeiPMc¨PDW���������Y�TDefc­eij;\ efjZ_g]�jZjQ[h\ªeicª��Y^TDN3Xb[hO�ì ku�+Y�[
_hPMczXZOZef� ] XbeiPMc�j�PDW
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XbY�[tXZY�[hjQefj/TDOQ[tjZ]�xyx�TDOZeiqh[h\�efc���Y^TVN Xb[gO)î3�:TDc�\§XZY�[tOQ[hU«T�Xb[h\§�;PMOQr�efc���Y^TDN XZ[hO/ò k

�Fefc^TVUfUimD����Y�TDN Xb[gO�ï¤_gPMczX`TDeic�j+XbY�[/_hPDc�_hUi]�jZeiPMc�jhk
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X���P¨]�c W£TVx�eiUfe«TVO�N�TDOQXZef[hj;XbY^TVX�_hPMc WnPDOZx¾XZPtXbY�[)����!JjZN�[h_he�v^_~T�XbefPDc�j���efUiUE��[�TD� Uf[�XZP

_hPMxyN�Uf[¡Xb[�XZY�[/��]�jZeic�[hjQj
jZTVWn[hU�m�TDc�\djZ] _h_h[gjZj,Wn]�UfU�mMk

	�x�eic�efxt] x&]�jZ[¡Wn]�U¦jQ[gX+PDW¢����!8XbObTVc�jbTD_¡XbeiPMc�jh�3_~TDUiUf[g\�÷z4�TVjZ[hUiefc�[g÷��3TDOZ[
\�[gv^c [h\

TDj+WnPMUfUiP���jg�

\ !*]�OZ_`Y^TVjZ[D�1XZP=jQ]�N�N�PMOQX�T¬N�] OZ_`Y^TDjQ[9eic%RDPMUiRaeic�{=TVc PD©E[hOg�/TJN^T~maxy[hczX�TDc \

PMN XZefPMc^TVUfUim�T¨\�[hUieiRD[hOQmD�

\ ��[¡Wn]�c�\|�*XZP¤jZ]�N�N�PMO,X�XbY�[�OQ[gWn]�c \dPVWFTtN�TSmaxy[hczX�TDj�TtOQ[hjZ] UiX+PDW
�3X�m3N ef_~TVUfUimD� TVc

[~TDOQUfei[hO�N�] OZ_`Y^TDjQ[D�

\ >�TDUf] [��F�3_`Y^TDc {M[D�tXZP0[Ê� _`Y�TDc�{M[yRDTVUf]�[¤WnOZPDxëPMc�[¨_hPMx���efc^T�XbefPDcpPVW�_h] OZOZ[gc�_gm

��î



Consumer Merchant

Handler

Payment

Provider

Customer Care

Merchant 

Delivery 

Handler

Payment
Instrument

Customer Care
Provider

obtains refund from Merchant

Consumer makes pruchases or

resolves problems with
Payment Instruments

delivers goods or services 
on behalf of Merchant

accepts or makes payment

on behalf of Merchant

resolves Consumer disputes
and problems 

�Fef{M] OZ[)K3kÛK3����NE[gc0��ObTV\�efc�{y!*OZPVXbPa_hPMU<��RD[hOQRaei[g�

TDc�\dN^T~max�[gc%X�xy[gXZY�P3\ªXZP�TDc PDXbY�[gOh�

\ 	�] XZY�[hczXZef_~T�XbefPDc|�pXZP7jZ]�N NEPMO,XªOZ[gx�PVXb[§TV] XbY�[gczXbef_hTVXbeiPMc1PDW�T7��PDc�jZ]�xy[hOª�zm

TDc�PDXZY�[hO+XZObTD\�eic�{¤OZPDUf[�]�jQefc�{yT¤RDTVOZef[¡X�m­PDWFTD] XZY�[hczXZef_~T�XbefPDcdxy[gXZY�Pa\�jh�

\ ²6eiXZY�\�ObT~��TDU��uXZP¤jZ]�N NEPMO,X+XbY�[���e�XbY�\�OZT~��TDU¦PDW�[hUf[g_gXZOZPMc�ei_�_~TVjZY�WnOZPMx¾Ttv^c^TDc3¥

_hefTDU|efc jQXbe�Xb] XZefPtc¦�

\ .�[hN�PMjZe�X~�FXZP¤jZ]�N NEPMO,X+XbY�[�\ [hN�PMjZe�X+PDW�[hUi[h_gXZOZPMc ef_�_hTDjZYdTVX+T�v^c^TDc�_ge«TDUEefc�j,Xbe�Xb]3¥

XbeiPMc|�

\ !FT~max�[gczX���c�j,XbOZ] x�[gc%X���TDOQ[D�"XbPyjZ]�N�N�PMO,X
XZY�[�N OZPSRaefjZeiPMc�PDW*!¢T~m3xy[hczX�4�ObTDc \

�Sò



PMO�!FT~max�[gczX��d[gXbY P3\djZN�[h_geiv^_)_h]�j,XbPMxy[hO�_hTDOZ[�PDWuT¨!FT~max�[gc%X
��c�j,XbOZ] x�[gc%Xh�

\ ��c�w%]�efO,m��FXbP/jZ] N�NEPDOQX"efc wa] efOZei[hjuPDc¨XZY�[�jQXbTVXb]�j"PDW¦TDc�����!�XbOZTDc�jZTD_gXZefPMct��Y�ei_`Y

efj+[geiXbY [hO�efc�N�OQPM{MOZ[gjZj�PMO+eij+_hPMxyN�Uf[¡Xb[V�

\ !*efc�{��¢XbPtjQ]�N�N�PMOQX�TtjQefxyN�Uf[�w%]�[hO,m���Y�ei_`Yª[hc^TV��Uf[gj�PMc�[�����!¬T~��TDOQ[�TDN�N Ufef_hT�¥

XbeiPMc0XZP­\�[gXZ[hOQx�eic�[)��Y [gXbY [hO/TDc�PVXbY�[gO�����!6TDN�N�Uief_~T�XbefPDc0OQ]�c�c�eic�{�[gUfjZ[¡��Y�[hOQ[

efj��;PMOZr%eic�{�PDO+c�PDX~k

�+Y�[��¢OZTD\�efc {§��PMUf[gj�efcG����!-ei\�[hczXbe�Wsm�XbY�[�\�ei©E[hOQ[hczXtOQPMUf[gj�PMOQ{zTDc�eijbTVXZefPMc�j)_~TVc

N�U«T~mªeic0TtXZObTD\�[Vk"�+Y�[hjQ[)XZObTD\�eic�{¤OZPDUf[hj�TVOZ[�XbY�[�WnPMUiUfPS��efc {��

\ ��PMc�jQ]�x�[gOh�tXZY�[�N�[hOQjZPMcGPDO�PMOQ{zTDc�eijbTVXZefPMc���Y�ei_`YGefj�XZP�OZ[g_h[geiRM[­TDc�\9N�TSm�WnPMO

XbY�[/{MPaPa\�j+PMO+jZ[gOQRaef_g[hjg�

\ �0[hOQ_`Y^TDczX~�"XbY [)N�[hOQjZPMc�PMO+PDOZ{zTDc efjbT�XbefPDc�WnOZPMxË��Y�PMx¾XbY�[�N�] OZ_`Y^TDjQ[�eij+�E[gefc�{

x�TV\�[D� TDc�\­��Y�P¤eij�Uf[g{zTDUiUim¤OQ[hjZN�PMc�jQef��Ui[�WnPMO;N�OZPSRaef\�eic�{�XZY�[�{MPaP3\ j�PMO;jZ[hO,Raef_h[gj

TDc�\dOZ[g_h[he�RM[gj
��[hc�[¡v�Xbj�PDW�XbY�[/N^T~maxy[hczX�x�TD\�[V�

\ !FT~max�[gczX��
TDc�\�Ui[hOg�FXbY�[�[gczXbeiX�m�XbY^T�X+N�YzmajZef_hTDUfU�m�OQ[h_g[heiRD[hj�XZY�[�N^T~max�[gc%X+WnOQPMx

XbY�[���PMc jZ]�xy[hO�PMc��E[gY^TDU�WFPDW�XbY [��d[hOZ_`Y�TDczX~�

\ .�[hUieiRM[gOQm��
TDc�\�Ui[hOg�)XZY�[�[gczXbeiX�m�XZY^TVX)N�YzmajZei_~TDUiUim�\�[gUfe�RM[hOQj�XbY�[y{MPaP3\�j/PMO/jQ[hO,¥

Raef_h[gj�XZP¤XbY�[���PMc�jQ]�xy[hO�PMcd�E[gY^TDUiW�PDW�XbY [��d[hOZ_`Y�TDczX~�

\ �0[hOQ_`Y^TDczXp��]�j,XbPMxy[hO���TDOQ[9!*OZPSRaef\ [hOh�¬XbY�[p[hczXbe�X�mIXbY^T�X�eijdeiczRMPMU�RM[h\¼��eiXZY

_h]�j,XbPMxy[hO+\ efjZN ] Xb[�c�[g{MPDXZe«TVXZefPMcªTVc�\�OZ[hjQPMUf]3XbefPDc­PMc��E[gY^TDU�W¢PVW�XZY�[)�0[gOZ_`Y^TDczXh�
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\ !FT~max�[gczX/��c�jQXZOZ]�xy[hczX���]�j,XbPMxy[hO/��TVOZ[¨!*OZPSRaef\�[gOh��XbY�[¤[gczXbeiX�mdXbY�TVX�OZ[gjZPMU�RM[gj

N�OZPD��Uf[gx�j���e�XbYdTyN�TDOQXZef_h] U«TDO�!FT~max�[gc%X
��c�j,XbOZ] x�[gc%Xhk

�+Y�[gjZ[�OZPMUi[hj/x�T~m���[y_~TDOQOZef[g\�PD] X)�%m�XZY�[�jZTDxy[yPDOZ{zTDc efq~T�XbefPDc�PMO/�%mp\�e�©¦[gOZ[gc%X

PMOZ{zTVc�efqhTVXbeiPMc�jhk��^PMO�[Ê� TDx�N Uf[D�Fefc9XZY�[­jZeix�N Uf[hj,X�_hTDjZ[V�*PMc�[­N Y%majQef_~TVU�PMOQ{zTDc�eiq~TVXZefPMc

®£[Dk�{�k T9x�[gOZ_`Y^TVc%X`¯�_hPD]�Uf\¬Y^TDc�\�Ui[0XZY�[§N�]�OQ_`Y^TDjQ[D�
TD_h_g[hN X­XZY�[�N�TSmaxy[hczX~��\�[gUfe�RM[hO

XbY�[§{DP3Pa\�jh��TDc \1N�OZPSRaef\ [§x�[gOZ_`Y^TVc%X­_h]�j,XbPMxy[hO­_hTDOZ[Vk�	�X­XZY�[§PDXZY�[hO­[Ê�aXbOZ[gx�[V��T

x�[gOZ_`Y^TDczX�_~TDc¬Y^TDc�\ Uf[ªXbY�[dN�]�OQ_`Y^TDjQ[���] X�_~TVc=efc jQXbOQ]�_gX¨XZY�[0_g]�jQXZPMxy[hO¨XbPpN^T~mJT

�^TDc�r§PDO�v^c^TDc�_ge«TDUFefc�j,XbeiXZ] XbeiPMc|�EOZ[hw%]�[gjQX)XbY^T�X/\�[hUieiRM[gOQm���[¤x�TD\�[¤�zm�TDc�PSRM[gOZc�ei{MYzX

_hPM]�OQef[gO�v�OZx TDc \¼XZPJ_gPMczX`TD_¡X0TDc�PDOZ{zTDc efq~T�XbefPDc=��Y�ef_`Y¼N�OQP�Raei\�[hj�KV V��îGY�PM]�OQj�PDW

jZ[hO,Raef_h[/e�W¢N OZPM��Ui[hxyj+TDOQefjZ[Vk*	�c�efc \�eiRaef\ ]^TDU¦PDOZ{zTDc efjbT�XbefPDc�x�TSm�X`TDrV[/xt]�UiXZefN�Ui[
OQPMUf[gjhk

	�j*OZPDUf[hjFP3_g_h]�O*eict\�ei©E[hOQ[hczX"N�UfTD_h[gjh�MXbY [hOZ[+eij*T�c�[g[h\¤WnPMOFXZY�[+PMOZ{MTDc�efjZTVXbeiPMc�j�efczRMPDUiRM[g\

efc�XbY�[¤XZObTD\�[¤XZPd[Ê�3_`Y^TDc�{M[�\^TVXbT �:e�k�[DktXZP0_hTDOZO,m�PM] X/��ObTD\ efc�{d�F�3_`Y^TDc�{M[gjh�¢jZP�XbY^TVX

XbY�[�XbOZTD\�[/_~TVc0��[/_hPMxyN�Uf[¡Xb[g\|k

�+Y�[¤��czXZ[hOZc [gX���NE[gc��¢OZTD\�efc {�!"OQPDXbPa_hPDUFef\ [hczXbe�v^[hj�XZY�[tWnPMUiUfPS��efc�{��¢OZTD\�eic�{��F�a¥

_`Y^TDc�{M[gj���Y ef_`YdefczRMPMU�RM[�XbY [)[Ê�3_`Y^TDc�{M[�PDW¢\^TVX`T¤��[gX��;[h[gc�XbY�[/��ObTD\ efc�{¨��PMUf[gjh�

\ ��©¦[gOh���+Y�[¨��©¦[gO��F�3_`Y^TDc�{M[¤OQ[hjQ]�UiXZj�efcdXbY�[¨�d[hOZ_`Y�TDczX�N OZPSRaef\�eic�{�XZY�[¨��PMc3¥

jZ]�xy[hOu��e�XbY�XZY�[+OZ[hTDjZPDct��Y%m�XbY�[�XZObTD\ [�efjFXbTDr%efc�{�N�U«TD_g[Dk¢�?X*efju_hTDUfUi[h\¤TVcy��©E[hO

jZeic�_h[�XbY [���PDc�jZ]�xy[hO�xt]�j,X�TD_h_g[hN X�XbY [���©E[hO+e�WuTtXbOZTD\�[/efj�XZP¨_hPMczXbeic%]�[D�

\ !FT~max�[gczX~�ª�+Y�[d!FT~maxy[hczXy�F� _`Y�TDc�{M[dOZ[gjZ]�U�Xbj¤efc8T§N�TSmaxy[hczX¨PDW�jZPDx�[ªr%efc \

�E[¡X���[g[hcJXbY�[0��PMc�jQ]�xy[hOyTDc�\7XbY [�!FT~max�[gc%X��
TDc�\�Ui[hOhk�XbY�eij¤x�T~m�P3_g_h]�O¨efc

[he�XbY�[gO�\ efOZ[g_gXZefPMc|�

KDL



Trans. Reference Block 

Trans. ID Component

Msg. ID Component

Signature

Certificate

Component

Trading Block 

Signature Block

OTP Message

Component

Component

Component

Component

Component

Trading Block 

Component

Component

Component

Trans.Ref.Block - contains information which describes
the OTP Transaction and the OTP Message 

Transaction ID Component - uniquely identifies the OTP
transaction. the Trans.ID.Components are the same across
all OTP messages that comprise a single OTP transaction

Message ID Component - uniquely identifies and describes
an OTP Message within an OTP Transaction

which is transported between the Trading Roles
OTP Message - an XML document 

Components and their associated Certificates

Signature Component - contains digital signatures that may 

in any OTP Message in the same OTP Transaction

sign hashes of the Trans.Ref.Block and any Trading Component

Certificate Component -  used to check the signature

Trading Components - XML elements within a Trading Block  

that contain a predefined set of XML elements and attributes

conatining information required to support a Trading Exchange

Signature Block (optional) - contains one or more Signature

Trading Block - an XML elemnt within an OTP Message 

that contains a predefined set of Trading Components

�Fef{D]�OZ[/KakÛð ������!6�0[gjZjZTD{M[hj
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\ .�[hUieiRM[gOQm��*�+Y�[�.�[hUieiRM[gOQm­�u�3_`Y^TVc�{M[/XbObTVc�jZxyeiXZj�[he�XbY�[gO�XZY�[/PMc3¥?Ufefc [�{MPaP3\ jh��PMO

\�[hUieiRD[hOQm�PDW<eic WnPMOZx�TVXZefPMcyTD��PM] X�N�Yzm3jQef_hTDU¦{MPaPa\�j;WnOQPMx&XbY�[�.�[gUfe�RM[hO,m���TDc�\ Uf[hO

XbP¨XbY�[���PMc jZ]�xy[hOg�

\ 	�] XZY�[hczXZef_~T�XbefPDc|�¢XZY�[�	�] XZY�[hczXbei_~TVXZefPMcy�F�3_`Y^TDc�{D[�_~TVc���[�]�jZ[g\��zmyTDczm¤��ObTD\3¥

efc�{�OZPMUi[�XZP¤TD] XZY�[hczXZef_~T�Xb[�TDc PDXbY�[gO;XZObTD\�eic�{�OQPMUf[�XbP�_`Y�[h_`r�XbY^TVX�XbY [gm�TDOZ[���Y�P

XbY�[¡mdTDN�N�[~TDO�XZP¨�E[Vk

����!¬XZObTDc�jZTD_gXZefPMc j�TDOZ[/_hPDx�N�PMjZ[g\0PVW¢RVTDOQefPM]�j+_gPMxt��eic^TVXZefPMc�j�PDW¢XZY�[hjQ[���ObTV\�efc�{

�u�3_`Y^TVc�{M[hjgk��^PMO
[¡� TDxyN�Uf[V�|TDc�����!¼!*]�OZ_`Y�TDjZ[tXZObTDc�jZTD_gXZefPMc�efc�_gUf]�\�[gj/��©¦[gOh�¦!FT~mz¥

x�[gc%Xh�^TDc�\�.�[gUfe�RM[hO,m�XZObTD\ efc�{t[Ê�3_`Y^TDc�{M[gjhk��¢OZTD\�eic�{¨�F� _`Y�TDc�{M[gj�_gPMc�jQefjQX�PVW¢��ObTV\�efc�{

��PMx�N�PMc�[gczXbj�XbY�TVX�TDOZ[
XbObTVc�jZxyeiXQXb[h\ª��[gX��;[h[gcdXZY�[�RVTDOZeiPM]�j���ObTV\�efc�{t��PMUi[hjgku²6Y�[hOQ[

NEPMjQjZei��Uf[V�
XbY [pc%]�x��E[gOªPDW�OQPM]�c�\a¥?XbOQefNI\�[gU«T~maj�efc¼TDc�����!¾XbOZTDc�jbTV_gXbeiPMc6efjªxyefc�eó¥

x�eiqh[h\p�zm�N^TD_`r%eic�{dXZY�[y�¢OZTD\�efc {���PDx�N�PMc�[gc%XZj�WnOZPMx³jQ[gRD[hObTVU;��ObTD\ efc�{d�F�3_`Y^TDc�{M[gj

efczXbPd_hPMx���efc^T�XbefPDc9����!'�0[gjZjZTD{M[hjgk��+Y�[ª����!'�0[gjZjbTV{M[hjg�F��Y�ef_`YGTDOZ[¨N�YzmajZei_~TDUiUim

XbObTVc�jZxyeiXQXb[h\p��[gX��;[h[hc9\�ei©E[hOQ[hczX�XZObTD\ efc�{�OZPDUf[hj/eicpXZY�[yWnPDOZx³PDW;µ/��#1\ P3_g]�x�[gczXbjh�

_hPMc�j,Xbe�Xb] XZ[­XbY�[d����!-XZObTDc jbTD_¡XbefPDc�jhk�	�c¬����!-XbOZTDc�jZTD_gXZefPMc7x�T~m9eic%RDPMUiRD[ªPMc�[ªPMO

x�PMOQ[d����!ö�0[gjZjbTV{M[hjgk7	�c¬����!&�0[hjQjbTD{D[0TVj¤efUfUi]�jQXZObTVXZ[h\Geic8�Fef{D]�OZ[�KakÛð �"Y^TVj¨T

�¢OZTDc�jbTV_gXbeiPMcJ��[¡Wn[hOQ[hc�_g[04;UfPa_`r���Y�ei_`YJ_gPMczX`TDeic�j¨T§{MUiPM�^TDUiUim�]�c�eiw%]�[ªef\�[gczXbeiv�[hO�WnPMO

XbY^TVX�XbOZTDc�jZTD_gXZefPMc|k+	
UfjQP��l[~TD_`Y0�¢OZTD\�efc {­4�UiP3_`r�TDc \���ObTD\�eic�{���PMx�N�PMc�[gczX�eij
{Me�RM[gc

TDcG�
.�TVXQXbOQef��] XZ[y��Y ef_`YGeij�]�c efw%]�[���e�XbY�eic9TVc8����!2XZObTDc jbTD_¡XbefPDc|k��+Y�[hOQ[gWnPMOQ[�XbY [

_hPMxt� efc^TVXZefPMc/PDW3XbY�["�
.¬TVXZXZOZef� ] Xb[�TDc�\/XbY [;{MUiPM�^TDUiUim
]�c�eiwa] [�ei\�[hczXZeiv^[gO�eic)XZY�[��¢OZTDc�j,¥

TD_gXZefPMcd��[gWn[hOQ[hc�_g[���UiP3_`r�efj+jZ]Îº�_gef[gc%X�XbPy]�c�eiw%]�[hU�mªef\�[gczXbeiWsm­TDczmª��ObTD\�eic�{�4�UfPa_`r�PMO

KMK



�¢OZTD\�efc {���PDx�N�PMc�[gc%Xhk*	'jZ[gX�PDW¢��ObTD\�eic�{y��PMxyNEPDc�[hczXbjg����Y�ef_`YdOZ[gN�OZ[gjZ[gc�j�T¤��ObTD\ [

�u�3_`Y^TVc�{M[�eicdTDc0����!1�0[hjQjbTD{M[V�lefj�_~TDUiUf[g\�T¨��ObTV\�efc�{y4�UiP3_`rlk

'2�£Ï ÐÑC�/7#$�ÃÉ§/X_�N:#0�$-���C�Y

	�c¤TD{D[hczXFeijFT�_hPMxyN�] XZ[hO�jQmajQXZ[hx-jZe�Xb]^TVXZ[h\�efc)jZPMxy[;[gczR3eiOZPMc x�[gc%X¢XbY^T�XFeij�_hTDN^TD� Uf[�PDW

ÑDÍ3þ�ÿ�Ý¦ÿ�Ò�ÿ�Í%Î�ÑaØ¡þ£Ù�ÿ�Ý¤efc�XZY�efj�[hczRaefOQPMc�xy[hczX+eic�PMOQ\�[hO�XbP�xy[h[¡X�e�Xbj�\�[hjQef{Mc­PD�a½Q[h_¡XbeiRD[hjgk

	�] XZPMc�PMx�m­{M[hc�[gObTDUiUim�x�[hTDc�j+XbY^T�X�XZY�[/jQmajQXZ[hxêTD_¡Xbj+��eiXZY�PM] X+XZY�[�\ efOZ[g_gX�eic%XZ[hO,RM[hca¥

XbefPDcGPDW�Y%]�x�TDc�j�®nPMO�PDXZY�[hO�TD{M[gc%XZj`¯Ê�;TVc�\GY^TDj�_hPMczXbOQPMU�PSRD[hO¤eiXZj�PS��c8TD_¡XbefPDc�jtTDc \

efczXb[gOZc^TDU�jQXbTVXb[Vk���P­�E[¡XZXZ[hO�[Ê�3N�U«TDeic0XZY�[¤TD] XZPMc�PMx�m0PVW"TD{M[gc%XZjh�|_gPMc�jQef\�[gO�TDc§PD�a½Q[h_¡X

çC�Eçaefc­TVc�PM�a½Q[g_gX�PMOZei[hczXb[g\�jQmaj,Xb[hxdk"�+Y�[�xy[gXZY�Pa\�j�XZY^TVX;PM�a½Q[g_gX�ç��Eç3N OZPSRaef\�[gj�_~TVc­�E[
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Tasks of a Process

History Manager

CATALOG

..............

<?EXECUTE  ?>

<?xml version="1.0">

XML Parser

</message> 

Wf.Processes

<message>

Workflow Process Defn Library
(All process definitions are in XML)

Workflow Domain Control Data

- URL of Component Server Repository

- List of Participating Sites
- List of Active Component-Servers
- List of Active Process Instances

- URL of Wf Process Definitions Library
- URL of Wf Domain Permanent Storage

Workflow Domain
Monitoring Tool- Textual Process Definition Tool

- Graphical Process Definition Tool
- Process Animator
- Dynamic Modification Tool

- Workflow Domain Monitoring Tool

- Worklist Handler - Engine
- Worklist Handler - User
- Activity Handler / Scheduler - Type 1
- Activity Handler / Scheduler - Type 2
- Permanent History Handler
- Authorization Server

- Basic Enactment Server

- Process Instance Monitoring Tool

Component-Server Repository

Permanent
Storage

Component Server.N

Component Server.1
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l®í�n #4�<�»���������êÚ�ñ§�üðv¤Q�
�Q¬B�Q��ªÖñ\�üñ/%��Q����Úü¨�ñ±�¥�$¤
�Qª����~ñ©¦�¦��$¤
�*¬4���$¤TÝ ����¸
¡$¤����Q���\%��*�$��¤���¨�Ú��»¤�«p«§������¬��*�(� ¤���¡ ¤Q¢��$���»ñ	�~�÷ò£¤��ê�)� â Ús��¤�� u ÚQñ³������¡��
ú �s�s�x�

l u n #4�c�»�����Q����ÚZñ§�tðv¤Q�
�Q¬QÚ�){��Þx���Z����¬b�Q��ªUñ§�c�»¤Q¡(�Q��Ú�¨�ð©Óx���Q«p� ¬��T¤Zª�� Ô�¬���¸
�(� ¤���¤Q¢������Õðv¤Z¬���«M���
�(¡��")�ÙZ�(���$���Q�»ñ©¦�¦�� ��¬��*�(� ¤��`#Á�
��¤Z¬��*�$��¤���¢���¤�«
�����ü¨�Ú»ñ	�~� Þ�# U ��¬�¤Q« )�Ùx¬4���Q������¡�Úyò£¤Q��� ¼ ÚH�³¤�� ¼ Úºñ³������¡�� ú ���s��Ú
¦�¦�� ¼ ¸��x�

l w n #4���»������� ��Ú¥ñ§�óðv¤��
�Q¬*Ú~�\�ó�Î�*�(±����©�Q��ªlÞ}�óñ©��¦������*��Úº¨�ñ³� ñ³ª��Q¦��(�Q±����
õD¤Q�$´
ø�¤"µôÞZÓZ¡��$��« ñ©�$¬4��� �(��¬��$���$�¥¤��\�$����#Á�
�$���$�����·¢�¤��$)²����¬��$�$¤���� ¬ª�»¤Q«B¸
«p���$¬��\ñ³¦�¦���� ¬��*�$��¤���¡$¨�Ú:#Á�6Ý²��¤x¬*��¤*¢b#Á�
�(���}ÞZÓZ«M¦}¤Q¡$����« ¤��sðv� ¡��(����±��x�(��ª
�v±�����¬��³ñ³¦�¦�� ��¬����(��¤Q��¡�ÚE)£ª����I±���������Ú�Þx��¦��(��«¶±}��� ¼½wswsw �

l ¼ ��n �»¤�«M«p���$¬��
�P����ïy��¡�¤����$¬���¡�Ú��
���(¦��­�s��µ{µ{µE� ¬�Ùx«M��� ¤��$�Á����¤�«M�Q�

¼)úx¼



l ¼�¼ n �»¤�«M«p���$¬��[�³����ÚT�º�*�4�*��¤���¡{¢�¤��y�(���§ðv� ��� �(�Q�<�j�Q��´Q���(¦����Q¬��*Ú>��¤Q�(� w í)¸R� â Ú
¼½wsw íZ�

l ¼)ú n �»¤�«M«p���$¬��[�³����Ú ¨��½�»¤T�Q��¬4��� �$��¬��$���$�¿¢�¤��v¢�¤Q�b������¬��(��¤���� ¬¿¬�¤�«M«p���$¬��¿���x¸
�(���$¤�¦����$�Q±���� � �ÁÓZ¨¶�{���b��¬�¤����$�Q«p��µ»¤Q�$´tÚ��
�$�$¦��W���*��¬�¤��®¬�¤�«M«p���$¬��*�®�����

l ¼"â n �»¤�«M«p���$¬��X�v���«#Á��¬QÚ³�
�$�(¦z�W�s�)µ{µ{µE�®¬�¤�«p«M����¬���¤����Q� ¬�¤Q«"�`�����$�s�ª�H�£Ú
¼½wsw íZ�

l ¼ �7n �
�$�(¦z�W�s�)µ{µ{µE�®¬�¤)�Z� ¡$���
���®¬�¤�«"������¢�¤Á��¦��Q���$������¡ ¢�¤�����ª��������®¡��
�(«M��Ú ú �s�s���
l ¼)á n �»�$¤�¡�¡(��� ¤"µEÚv¨Á�»�$¤Q¡$¡�¸i�v�$�
�Q���&%����(��¤Q���Q�©õß¤��$´
ø�¤"µ ÞZ��¦�¦�¤����U���öòv� ���$���Q�

)²�I�$����¦��$� ¡$��¡�¨�Úc)óÞ�Ý£ï	#Á�ùÝ²��¤�����¬�� ú7u � â
á Úx�
�$�(¦z�W�s�)µ{µ{µE�®¬��$¤�¡�¡�ø�¤"µE� ¤��$���
l ¼ ��n Þ}�Zð~�Q��� ¡$��ÚI¨��»������ª������bð~�*�(�Q±��Q¡���¸Áª��$� �Q���,)£� ��¬��(�$¤Q����¬/�º�*�4�*��¤���¡�¨�ÚIñ	�~�

Þx���Q«p¤Zª×ï���¬�¤���ªlÞx¦���¬��e�Q�³Þx��¬��$��¤��Û¤��À)²� ��¬��$�$¤�����¬��»¤�«M«p���$¬��*� ú í�­��
°�Ú
ðv��¬���«¶±���� ¼½w�wsu �

l ¼ í�n ñ§�Eðv�����(¡�¬4��Ú"���\�����$���Q��ª��[%*Úpð¶�E�Î��¤�����¡$¬���ÚBñ§���ü���IÓ �Q��ª ð¶�bÞx�x¸
¬�� ��Ú³¨7�����z¸ p �²�ºñ¨+I������Óö�e�*�������Q�Q�j¢�¤��"����� ¨�Ú³õ â � ðv¤x¬���«M���
��Ú
�
�$�(¦z�W�s�)µ{µ{µE� µ â � ¤����Á�B�yï����/�~��)�¸êÙ�«M��¸^+I��Ú ¼Xwswsu �

l ¼½u n ñ§�Zðv¤��
�*¬QÚ U ����¡��H)²ª�� �$¤���ÚZðv� ¡��(����±��x�(��ªp�Q��ª�Ý��Q�$�Q��� ���tð~�*�(�Q±��Q¡���¡�Ú�Þx¦���¸
¬����Q�>#Á¡�¡$���\¤��o)£� ��¬��(�$¤Q����¬r�»¤�«M«M���$¬��Q��ñ³¦��$� � ¼½wswsw Úxò£¤��ê�îíxÚ!�³¤�� ú �

l ¼½w n ñ§�}ðv¤��
�Q¬*ÚT#4�}ðv������¡$¤"Ó�Ú�Þ}��ñ©�$¦������Q��Ú>�b�}�Î�*�$±�����ÚzÝÎ�1�~¤�´I¡(�Q�êÚT#4�>�»�����Q���
�Q��ª �b��ðv� «p� ��� ������Ú�¨�ñ õD¤���´
ø�¤"µº¸Á±��Q¡���ª3)²����¬��(��¤���� ¬x�j�Q��´Q���(¦����Q¬���¤Q�
�(����õD��±�¨�ÚEñ	�~� Þx� ��«p¤Zªþï���¬�¤���ªÒÞx¦���¬��e�Q�\Þx��¬��(� ¤��¯¤�� )²����¬��(��¤�����¬
�»¤�«M«p���$¬��*Ú�ò£¤��ê� ú íxÚ:��¤�����Útðv��¬���«¶±}��� ¼½wswsu �

l ú ��n ñ§�)ðv¤����Q¬QÚ�){� U ¤�´I´*¤x¬���Ú�Þ���ñ³�$¦�� ���Q��Ú*Ý ���~¤�´I¡(�Q�êÚ7#4���»� �������êÚ��©�)ñ©��¦������*��Ú
�\�²�Î�*�(±����EÚºÝÎ�2�E�Q�$�Q��¤s%*Ú»Üb�CV©�Q� ��¬��º�Q��ªÆ���²ñ©� �$��������Ú£¨
ðv��¡$���Q� �Q��ª
#Á«p¦�����«M���
�(�*�(� ¤��s¤Q¢¥��ðv��¡��(�$� ±����$��ªsõß¤��$´
ø�¤"µ±�T�Q���Q����«p���
�\ÞZÓZ¡��(��«T�
��)²�yÜ©��� ¤"µy¨�Ú #Á�×Ý²�$¤Z¬Q� ¤Q¢	�³ñ²�	�³¸¹ñ~Þ�#~¤��ßõD¤���´
ø�¤"µ��j�*���Q����«p���I�
ÞZÓZ¡��$��«M¡E�Q��ª«#Á�
�(���$¤�¦����$�Q±���� � �ÁÓQÚzðv¤����Q¬QÚ}ñ§��Ú3�E�Q��� ����¬4������´Q¤�Ú¬�²� ÚG�P%�¡$��Ú
�~� Ú�ÞZ�����$��Ú�ñ§��Ú ­©)²ª��$�$¡���°�Útñ³������¡�� ¼Xwsw íxÚ�¦�¦��t�s��¸ w ���

l úx¼ n ð����ßÚv¨
ðv¤Z¬���«M���
�(�v±�����¬��`�T¤xª����É�ü������� ¼ ÞZ¦}��¬�� Ô�¬��*�$��¤���¨�Ú§õ â �
ï���¬�¤�«M«M����ª����(��¤Q��Ú¶�
�$�$¦��W����µ{µ{µE� µ â �®¤����Á�Õ�yï��Qï�)f�ó¸Áð��r�P¸i�ü���Q����¸ ¼ Ú
¼½wswsu �

l ú�ú n ðv��±�� ��� �»¤����QÚ ¨�ðv��±���� � �»¤��$� �T���4�Qª��*�4� )²����«M���
� Þx���(¨�Ú
�
�$�(¦z�W�s��¦����$�ê�®¤Q�$�Á�Qð��~�ZÚ ¼½wsw�u �

l úQâ n U �*���(����� U �$¤���¦�Ú¥¨��t�x�(�����P¤Q¢P�v��� �����x�j�Q�$´*���$¦��e�Q¬���¡M�Q��ªq)�Ùx¬4���Q������¡
�(¤ �»� ðv��¡$¬���¡$¡���ª ��� U �Q���(�����[Y ¡ � ú � �X�j�Q��¸
´Q���(¦����Q¬���¡o�»¤���¢���������¬���¨�Ú
�»¤���¢����$����¬��6¤�����¤)�Q��«¶±������)¸ u � ���»¤�¡��$¤���Ú

¼)ú�ú



¨��
�$�$¦��W����µ{µ{µE�®���Q���$�������®¬�¤�«"��¦���±�� ��¬½��¡��4���(��¬X�Q�Q±�¤����$���Á�*¦�����¡�¡$�$���¸�)¸
¦�� ú �s�s� ¼ ���Q��±�� �
�(«M��¨�Ú ú �s�����

l ú �7n ð¶� U ��¤�������´*¤�¦�¤�����¤Q¡�ÚÖñ§�g�»� ¬4��¤Z¬4´Z�êÚmV\��Þx¬4�I��¡��(���Õ�Q��ª ð¶�,�º�Q´*����Ú
¨
Ý²�$¤Z¬���¡$¡�¸¹±��Q¡���ª )�¸�ÞZ�����Z� ¬��,#Á�
�$�����$�*�(� ¤���¨�ÚÎ������¡��bõD¤Q�$´I¡$��¤Q¦�¤��D� ��¬4�Z¸
��¤�� ¤�������¡»¢�¤���)�¸�ÞZ�����Z� ¬���¡�Ú�Þx��¦ ¼ �*¸ ¼)á Ú ú �s�s��ÚE�º�Q� �$¤�Ú:)²�QÓZ¦����

l ú�á n ïb� U � ��¡$��´*¤�Úc���c�ß��� �������I±��Q��« �Q��ª��©�c�T��� �ó%�����Ú�¨�ñ©�g���������(�Q«M��¸
µ»¤Q�$´©¢�¤��üñ³�����
��¸Á±��Q¡���ªÊ)·¸¹¬�¤�«M«M���$¬���¨�Ú7�»¤�«M«¶������¬����(��¤Q��¡z¤Q¢x�(���£ñ	�~�ßÚ
� ú ­ â °�Ú ¼½wswsw �

l ú ��n ){� U ¤�´I´*¤x¬���Úª���²ñ©� �$��������Úb#4�f�»� �������êÚC�\�·�Î�*�$±�����Ú¥ÝÎ�4�~¤�´I¡$�Q�y�Q��ªÛñ§�
ðv¤��
�Q¬*Úº¨
ðv��¡$���Q�l�Q��ªÀ#Á«M¦�� ��«M���
�4�*�$��¤��Û¤Q¢b��ðv� ¡��$�$��±����(��ªôõß¤��$´
ø�¤"µ
)²���Q¬��$«p���
�EÞx�����Z��¬���¨�Ú¬#Á�sÝ£��¤x¬*�z¤Q¢ #Á�I�$���>�»¤���¢£¤��m�»¤Z¤�¦����$�*�(�����r#Á��¢�¤���¸
«����(��¤Q��ÞZÓZ¡��$��«M¡�ÚT�»���Q������¡��(¤��zÚtÜvÞxñ\Úc�Q����� ¼½wsw íZ�

l ú í�n #Á�
�(�������*�$��¤����*� ð~�*�(� �»¤��$¦�¤��$�*�(� ¤���Ú
¨s#�ð��¯ïy��¦�¤����v�$¤x)�Ù��Q«p� ���¶Ý²������¤�«M�����*� U ��¤"µ{�(�6¤Q¢f� ú �¯�½�»¤�«M«¶�x¸
��� �$����¡$¨�Ú"�
�$�$¦��­�s��µ{µ{µE� ��ª�¬*�®¬�¤�«"���X�»��¡�������¡$¡��*¦��$��¡$¡���)C�H#65¬� u
ú�ú �s�Q¦����®¡��(«UÚ
ñ©���Q��¡�� ú �s�����

l ú�u n ïb�7V³������Ú*ñ§�0�~��«��*�·�Q��ª����
Þx� «p��¤���ÚQ¨
Þx«��*���·Þx��¦�¦���Ó\õß��±z��ñ©�¿ñ³¦�¦�� ��¸
¬��*�$��¤���¤Q¢üõD��±x¸Á±��Q¡$��ªTð~���4�¶�Q��ª�õD¤���´
ø�¤"µa�T��ª��e���(��¤Q��¨�Úx������¡��»õß¤���´
¸
¡$��¤Q¦§¤��¶� ��¬4����¤���¤Q������¡ ¢�¤��$)�¸�ÞZ�����Z� ¬���¡�ÚIÞx��¦ ¼ �*¸ ¼)á Ú ú �s�s��Ú7�º�Q� �$¤�Ú7)²�QÓZ¦����

l ú�w n �����Q��Þx¬�����¦���Ú ¨Á�����*�
Þx¬�����¦��
ðv¤x¬���«M���
�4�*�$��¤���¨�Ú»�
�$�$¦��­�s�Dª����Q��� ¤�¦}����� �����$¡$¬��Q¦}�*�®¬�¤�«,�*ª�¤Z¬�¡���«��Q�I���*��¡�Ú
¼½wswsu �

l â ��n ÝÎ���~¤�´I¡(�Q�êÚ7#4�7�»� �������I�*��ª§ñ\�*ðv¤Q�
�Q¬QÚ�¨�ñ¶�»¤�«M¦}¤������
��¸R�º�Q¡$��ª§õß¤��$´
ø�¤"µ
ÞZÓZ¡��$��«ùµy� �$�§ð©ÓZ���Q«M��¬f�U¤xª���Ô�¬����(��¤Q��¡$¨�Ú�#Á�§Ý£��¤x¬*�)¤Q¢:����ÙZ� U �������(�*�$��¤��
#Á��¢�¤���«��*�$��¤��Õ�Î��¬4����¤�� ¤�������¡��Q��ª ÞZÓZ¡��$��«M¡�­ � U #Á��Þ±Y wsw ° ÚBÞx¦�������������¸
ò£�����e�Q��Ú7�ü��¬��(�����ª�³¤*�(��¡Î���Ê�»¤�«M¦����(���²Þx¬�������¬��*Ú ¼ �*� w Ú�#Á¡��(�Q����Ús�Q��� Ó ¼½w�wsw Ú
¦�¦ úQâ�u ¸ ú�áQá �

l â�¼ n *¿�b� �Q±��$¤��Û�Q��ª×�~�£��� �����zÚ²¨�ñ ¦��$¤Q¦}¤�¡$�Q�»¢�¤��B�s����µ7� p ��� ¡$¦���¬�� Ô�¸
¬��*�$��¤���¨�Ú}� ��¬4������¬��Q�²ïy��¦�¤����©�yï{¸i�{ÞI¸ w í"¸i� â Ú}Ü³��� �����$¡�� �ÁÓs¤*¢��j�Q��ÓZ���Q��ª�Ú
¼½wsw íZ�

l â
ú n Þ}�tÞZ����� �Q���$���
��Ú�¨��P���²��ñ Ý²����«M���$¨�Ú:��#�ÞUÝ£����¡�¡�Ú ¼½wswsu �

l â�â n ñ§�c�ü���IÓ�Úzñ\�}ï����$�Q�$�Q«p�Q�j�*��ª«���>�v�$ª�� �����*Ú�¨ p ������ÓZ�����,V³���(��������������¤Q��¡
#Á��¢�¤���«��*�$��¤��UÞZ¤����$¬���¡³Ü³¡�������Þx¤�����¬��\ðv��¡�¬��$� ¦��(� ¤���¡�¨�ÚtÝ²�$¤Z¬Q��#Á�
���T�»¤���¢��
¤��Pò£����Óg� �Q�$���bð~�*�(���º�Q¡���¡�Ú�#Á��ª��e��Ú â ¸��MÞx��¦x�(��«§±}��� ¼Xwsw ���

¼)úQâ



l â �7n �ü¤Q�(��¡*�EÞE�²Ú�¨�#Á«p¦�� ��«M���
�4���(��¤Q��¤Q¢ �(���
�~ÞE�ß� �(�*��¡�¢�¤���«����(��¤Q��¡~­¸�EÞE�Z��°
�Q��ª �$��� ����� Ý��*�$� � �*�������Q�Q� ­0�vÝ��*�$�t°�¨�Ú
�
�$�(¦z�W�s�)µ{µ{µE���Q� ¦�����µ¥¤��$´I¡�� ��±�«T� ¬�¤�«,�§�(��¬4�����ü¤Q�(��¡°�EÞ��£Ú ¼½wsw�w �

l â
á n �©���T��� �ó%������Q��ªTïE� U ����¡���´Q¤�Ú�¨������D�Q��ª���� ��¬��$�$¤�����¬~¬�¤Q«p«M����¬��Q�C)²�x¸
�Q±�� �����M�(���¿�����Áµ»¤Q�$´s��¬�¤���¤Q«§ÓZ¨�Ú�ñ	�~� Þx����«M¤Zªsïy��¬�¤Q�$ª�Þx¦���¬��e�Q�·Þx��¬ ¸
�(� ¤��P¤���)£� ��¬��(�$¤Q����¬r�»¤�«M«M���$¬��QÚ�ò£¤Q��� ú íZÚ:�³¤�����Útðv��¬���«¶±���� ¼½w�wsu �

l â ��n ){�f�T��� ������Ú²¨�ñ©�3#Á�
�(��¤xª���¬��(� ¤��à�(¤Ö�(���Uïy��¡�¤����$¬��jðv��¡$¬��$��¦x�(��¤Q��¢��(�Q«M��¸
µ»¤Q�$´I¨�Útð³¸i�ü� ±o�j�Q�
��%������*Ú ¼½wsw�u �

l â í�n ���C�T� ��������Úóð¶�²ÝÎ�Q�e�Q����¡�µ»�Q«M��Ú²ñ\�óÞx�����$��Ú8�¿�4�~¤Z¬4�Z�x��Úº�*��ª3V\�óÞx� �������
¨Qõß��±�õß¤��$´t�"��)²��)��~ï ú Y ¡Bµ¥��±Z¸Á±��Q¡���ª×µ»¤Q�$´
ø�¤"µØ«p�Q���Q�Q��«M���
�¿¡�ÓZ¡�¸
�(��«p¨�Ú��Q¤��������Q�U¤Q¢�#Á�
�(��� ��� �����
�3#Á��¢�¤���«��*�$��¤�� ÞZÓZ¡��$��«M¡�Ú ¼ ��­ ú ° � ¼$9Zâ ��Ú
¼½wswsu �

l âsu n �P�H#4ÚI¨Á�v¦}���x�»��ÓZ�����¶¤��p�$���/#Á�
�$���$�����(¨�Ú��
�$�(¦z�W�s�Eµ{µ{µE�®¤�¦����I±��xÓ�� ¤��$�Á�ZÚ
¼½wswsu �

l âsw n �v�(�Q¬����QÚ ¨��P��� Þx��¦�¦�¤���� ��� �v�(�Q¬���� u ��¨�Ú �
�$�$¦��W���
µ{µ{µE�®¤Q�(�Q¬����Q� ¬�¤Q«"�)Ùx«M�¸�*ª�¤x¬���«p���
�(¡��"Ù�«M� �Áµy¦��xÚ ¼½w�wsw �

l ����n �v�yÝÎÚ�¨Á�v¦������Î�$�Qª�� ���MÝ£��¤Q�(¤Z¬�¤Q��¨�Úx�I���(¦��­�s�¶µ{µ{µE�®¤*�(¦�� ¤��$���xÚ ¼½wsw íZ�
l � ¼ n ï³ð~� Þx¬4����«��xÚ ¨
ïy��¡$¤Q���$¬�� ðv��¡�¬��$� ¦��(� ¤�� ���$�Q«p��µ»¤Q�$´

­êï�ð~�²°vÞx¬4����«p�TÞZ¦}��¬�� Ô�¬��*�$��¤���¨�Ú�õ â � Ý²��¤�¦}¤Q¡$��ªßïy��¬�¤Q«p«M����ª��*�(� ¤���Ú
�
�$�(¦z�W�s�)µ{µ{µE� µ â � ¤����Á�*�yï��QÝ£ï{¸¹�$ª�¢e¸¹¡$¬4����«���Ú ¼Xwswsw �

l � ú n ï³ð~� ÞZÓZ�
�4��Ù}Ú ¨
ïy��¡�¤�����¬�� ðv��¡$¬�����¦��$��¤��
���(�Q«M��µ¥¤��$´ô­�ï³ð~�²°��T¤Zª����»�Q��ªÛÞZÓZ�
�4��ÙÛÞx¦}��¬���Ô�¬��*�$��¤���¨�Ú�õ â � ïy��¬�¸
¤�«M«p����ª��*�$��¤���ÚZ�
�$�$¦��W����µ{µ{µE� µ â �®¤����Á�*�yï��pï	)f�ó¸Á�$ªx¢e¸Á¡�ÓZ�
�4�)ÙzÚ ¼½w�wsw �

l � â n ï�¤Q¡$�����4�s������Ú �
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ñ©������ª����ºÞx¬��*�e�Q±�� �E�Q��ªjð©Óx���Q«p� ¬võD¤Q�$´o�»¤Z¤��$ª�� ���*�$��¤��U�Q��ª��»¤������Q±�¤*¸
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ø�¤"µþÞIÓx¡��(��« ¢�¤Q��)²���*¬���¸
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