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(STEQMRI���VIWTSRWIW���VIZIEP���IƽGMIRX���GSHMRK�ǧ
SJ���GSKRMXMZI���ZEVMEFPIW�ǧ
ǧ
%WQE���1SXM[EPE����������7SƻE���7SEVIW���������&EWWEQ���:����%XEPPEL�����ǧǧ
.SWITL���.����4EXSR����������'LVMWXMER���/����1EGLIRW�������ǧ
ǧ
%FWXVEGX��ǧǧ
6I[EVH� �I\TIGXEXMSRW� �FEWIH� �SR��MRXIVREP��ORS[PIHKI��SJ��XLI��I\XIVREP��IRZMVSRQIRX��EVI��E��GSVI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSQTSRIRX� �SJ� �EHETXMZI� �FILEZMSV�� �,S[IZIV�� �MRXIVREP� �ORS[PIHKI� �QE]� �FI� �MREGGYVEXI� �SV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRGSQTPIXI� �HYI� �XS� �IVVSVW� �MR� �WIRWSV]� �QIEWYVIQIRXW�� �7SQI� �JIEXYVIW� �SJ� �XLI� �IRZMVSRQIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QE]��EPWS��FI��IRGSHIH��MREGGYVEXIP]��XS��QMRMQMWI��VITVIWIRXEXMSREP��GSWXW��EWWSGMEXIH��[MXL��XLIMV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVSGIWWMRK���;I��MRZIWXMKEXI��LS[��VI[EVH��I\TIGXEXMSRW��EVI��EJJIGXIH��F]��HMJJIVIRGIW��MR��MRXIVREP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VITVIWIRXEXMSRW��F]��WXYH]MRK��VSHIRXW���FILEZMSYV��ERH��HSTEQMRIVKMG��EGXMZMX]��[LMPI��XLI]��QEOI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XMQI� �FEWIH� �HIGMWMSRW�� �7IZIVEP� �TSWWMFPI� �VITVIWIRXEXMSRW� �EPPS[� �E� �VIMRJSVGIQIRX� �PIEVRMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EKIRX� �XS� �QSHIP� �ERMQEPWƅ� �GLSMGIW� �HYVMRK� �XLI� �XEWO�� �,S[IZIV�� �SRP]� �E� �WQEPP� �WYFWIX��SJ��LMKLP]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSQTVIWWIH� �VITVIWIRXEXMSRW� �WMQYPXERISYWP]� �VITVSHYGI�� �FSXL�� �ERMQEPWƅ� �FILEZMSYV� �ERH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HSTEQMRIVKMG� �EGXMZMX]�� �7XVMOMRKP]�� �XLIWI� �VITVIWIRXEXMSRW� �TVIHMGX� �ER� �YRYWYEP� �HMWXVMFYXMSR� �SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIWTSRWI� �XMQIW� �XLEX� �GPSWIP]� �QEXGLIW� �ERMQEPWƅ� �FILEZMSYV�� �8LIWI� �VIWYPXW� �GER� �MRJSVQ� �LS[�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSRWXVEMRXW��SJ��VITVIWIRXEXMSREP��IƽGMIRG]��QE]��FI��I\TVIWWIH��MR��IRGSHMRK��VITVIWIRXEXMSRW��SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
H]REQMG���GSKRMXMZI���ZEVMEFPIW���YWIH���JSV���VI[EVH���FEWIH���GSQTYXEXMSRW��ǧ ǧ

�����'LEQTEPMQEYH���6IWIEVGL����'LEQTEPMQEYH���'IRXVI���JSV���XLI���9RORS[R����0MWFSR����4SVXYKEP�ǧ
�����'YVVIRX���EHHVIWW����(ITEVXQIRX���SJ���)PIGXVMGEP���ERH���'SQTYXIV���)RKMRIIVMRK����'EVRIKMI���1IPPSR���9RMZIVWMX]����4MXXWFYVKL���4%����97%�ǧ
�����'YVVIRX���EHHVIWW����,EVZEVH���1IHMGEP���7GLSSP����&SWXSR���1%����97%�ǧǧ
�����(IRSXIW���IUYEP���GSRXVMFYXMSR�ǧ
����'SVVIWTSRHIRGI��ǧ ǧ

EQSXM[EPE$GQY�IHY������NSI�TEXSR$RIYVS�JGLEQTEPMQEYH�SVK������GLVMWXMER�QEGLIRW$RIYVS�JGLEQTEPMQEYH�SVK�ǧ
ǧ
ǧ
ǧ
ǧ
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-RXVSHYGXMSR��ǧ
ǧ
8LI��XLISV]��SJ��VIMRJSVGIQIRX��PIEVRMRK���60
��TVSZMHIW��E��PEVKI��ERH��KVS[MRK��WIX��SJ��EPKSVMXLQW��F]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[LMGL� �ERMQEPW� �QE]� �PIEVR� �XS� �MRXIVEGX��[MXL��XLIMV��IRZMVSRQIRX��YWMRK��VI[EVH��JIIHFEGO���%��OI]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSQTSRIRX� �MR� �QER]� �60� �EPKSVMXLQW� �MW� �E� �VI[EVH� �TVIHMGXMSR� �IVVSV� ��64)
� �WMKREP� �XLEX� �HVMZIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
PIEVRMRK� �ZME� �XLI� �EPKSVMXLQ� �SJ� �XIQTSVEP�HMJJIVIRGI� ��8(
��PIEVRMRK��(E]ER��
��7INRS[WOM���������ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
7YXXSR�� �����
��� �'SVVIPEXIW� �SJ� �WYGL� �8(� �64)W� �LEZI� �FIIR� �JSYRH� �MR� �XLI� �TLEWMG� �EGXMZMX]� �SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HSTEQMRIVKMG��RIYVSRW��MR��XLI��QMHFVEMR��&E]IV��
��+PMQGLIV����������*MSVMPPS��IX��EP�����������7GLYPX^�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IX� �EP��� �����
��� �ERH��IPIGXVMGEP��ERH��STXSKIRIXMG��QERMTYPEXMSRW��SJ��QMHFVEMR��HSTEQMRI��RIYVSRW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
LEZI��HIQSRWXVEXIH��XLEX��HSTEQMRI��RIYVSR��EGXMZMX]��GER��JYRGXMSR��XS��XIEGL��ERMQEPW��EFSYX��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ZEPYI� �SJ� �EGXMSRW� �6I]RSPHW� �IX��EP�����������7XEYJJIV��IX��EP�����������7XIMRFIVK��IX��EP��������
����8LIWI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HEXE� �LEZI� �TVSZMHIH� �GSQTIPPMRK� �IZMHIRGI� �XLEX� �RIYVEP� �W]WXIQW� �JYRGXMSR� �WMQMPEVP]� �XS� �8(� �60�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EPKSVMXLQW�� �-RHIIH�� �E� �PEVKI� �FSH]� �SJ� �VIWIEVGL� �SR� �HSTEQMRIVKMG� �WMKREPPMRK� �WYTTSVXW� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
L]TSXLIWMW� �XLEX� �VI[EVH�FEWIH� �HIGMWMSR�QEOMRK� �MQTPIQIRXIH� �MR� �RIYVEP� �GMVGYMXW� �MW� �[IPP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HIWGVMFIH��F]��XLI��JVEQI[SVO��SJ��60��WII��2MZ��
��0ERKHSR����������;EXEFI�9GLMHE��IX��EP����������JSV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIZMI[W
���ǧǧ
ǧ
%� �OI]� �TVSFPIQ� �MR� �I\TPEMRMRK� �HSTEQMRIVKMG� �EGXMZMX]� ��(%
� �MR� �XIVQW� �SJ� �64)W� �MW� �XLEX� �64)W�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HITIRH� �SR� �ERMQEPWƅ� �I\TIGXEXMSRW� �XLEX� �EVI� �GSQTYXIH� �JVSQ��MRXIVREP��VITVIWIRXEXMSRW��SJ��ER]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
KMZIR� �IRZMVSRQIRX�� �,S[IZIV�� �SJXIR�� �XLI� �REXYVI� �SJ� �MRXIVREP� �VITVIWIRXEXMSRW� �YWIH� �XS� �KYMHI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VI[EVH� �FEWIH� �FILEZMSYV� �GER� �RSX� �FI� �HMVIGXP]� �GLEVEGXIVMWIH�� �9RHIVWXERHMRK� �LS[� �ERMQEPW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSRWXVYGX� �MRXIVREP� �VITVIWIRXEXMSRW� �SJ� �XLI� �IRZMVSRQIRX� �XS� �KYMHI� �EHETXMZI� �FILEZMSV� �MW�� �MR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
KIRIVEP�� �E� �OI]� �SYXWXERHMRK� �KSEP� �SJ� �GSKRMXMZI� �ERH� �W]WXIQW� �RIYVSWGMIRGI�� �;MXLMR� �XLI� �60�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JVEQI[SVO�� �XLI� �REXYVI� �SJ� �MRXIVREP� �VITVIWIRXEXMSRW� �TPEGIW� �GSRWXVEMRXW� �SR� �FSXL� �VI[EVH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
I\TIGXEXMSRW� �ERH� �64)� �WMKREPW� �XLEX� �QE]� �FI� �IRGSHIH� �MR� �RIYVEP� �GMVGYMXW� �(E[� �IX� �EP��� �������ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
0YHZMK��IX��EP�����������7YVM��
��7GLYPX^�������
����8LYW���I\EQMRMRK��EGXMZMX]��SJ��QMHFVEMR��(%��RIYVSRW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MR��XIVQW��SJ��64)W��HYVMRK��GEVIJYPP]��GSRXVSPPIH��XEWOW��GER��FI��E��TS[IVJYP��QIERW��JSV��HMWGSZIVMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��TVMRGMTPIW��XLEX��HIWGVMFI��MRXIVREP��VITVIWIRXEXMSRW��YWIH��F]��ERMQEPW��XS��KYMHI��GSKRMXMSR��ERH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FILEZMSV��&SXZMRMGO����������+IVWLQER���2SVQER���
��2MZ����������6YWWIO���1SQIRRINEH���&SXZMRMGO��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
+IVWLQER����
���(E[��������
���ǧǧ
ǧ
%W� �ER� �I\EQTPI� �SJ� �WYGL� �E� �XEWO�� �[I� �WXYHMIH� �ERMQEPW� �QEOMRK� �HIGMWMSRW� �FEWIH� �SR� �MRXIVREP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IWXMQEXIW��SJ��IPETWIH��XMQI���4VIZMSYW��[SVO��LEW��WLS[R��XLEX��TSTYPEXMSR��EGXMZMX]��MR��GSVXMGEP��ERH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WXVMEXEP��GMVGYMXW��MR��XMQI�FEWIH��XEWOW��WLS[��VMGL��WIUYIRXMEP��EGXMZMX]��+SYZȓE��IX��EP�����������1IPPS�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IX� �EP��� ������� �6IQMRKXSR� �IX� �EP��� ��������.���;ERK��IX��EP��������
����;I��GSRWXVYGXIH��60��EKIRXW��XLEX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IRGSHI� �MRXIVREP� �VITVIWIRXEXMSRW� �GSRWMWXIRX� �[MXL� �XLIWI� �SFWIVZIH� �TEXXIVRW� �SJ� �EGXMZMX]� �ERH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVEMRIH� �XLIQ� �SR� �ER� �MRXIVZEP� �HMWGVMQMREXMSR� �XEWO� �SR� �[LMGL� �ERMQEPW� �[IVI� �EPWS� �XVEMRIH�� �;I�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
I\EQMRI� �LS[� �GLERKMRK� �HMJJIVIRX� �EWTIGXW� �SJ� �XLI� �VITVIWIRXEXMSRW� �YWIH� �GER� �]MIPH� �HMJJIVIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVIHMGXMSRW� �EFSYX� �64)W� �ERH� �XLIMV� �VIPEXMSR��XS��FILEZMSV��SR��E��XVMEP�F]�XVMEP��FEWMW���;I��ƻRH��XLEX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SRP]��EKIRXW��[MXL��MRXIVREP��VITVIWIRXEXMSRW��XLEX��[IVI��MREGGYVEXI��MR��IRGSHMRK��XLI��XEWO��EPSRK��E�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TEVXMGYPEV��HMQIRWMSR��WLS[IH��64)W��XLEX��QEXGL��XLI��TVSƻPI��SJ��HSTEQMRIVKMG��EGXMZMX]��VIGSVHIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MR� �QMGI�� �ERH� �MXW� �VIPEXMSR� �XS� �FILEZMSV�� �1SVISZIV�� �8(� �PIEVRMRK� �YWMRK� �XLMW� �GSQTVIWWIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ

��ǧ
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VITVIWIRXEXMSR��TVIHMGXIH��TVSGVEWXMREXMSR��SJ��GLSMGIW��JSV��E��WYFWIX��SJ��WXMQYPYW��IWXMQEXIW��XLEX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GPSWIP]���QEXGLIH���ERMQEPWƅ���FILEZMSYV��ǧ
ǧ
6ITVIWIRXEXMSREP� �IƽGMIRG]� �LEW� �FIIR� �I\XIRWMZIP]� �WXYHMIH� �MR� �WIRWSV]� �W]WXIQW� ��%XMGO� �
�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
6IHPMGL�� ������� �0I[MGOM�� ������� �3PWLEYWIR� �
� �*MIPH����������6MIOI���&SHREV���
��&MEPIO�������
���ERH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
LEW��EPWS��FIIR��WLS[R��XS��FI��WYFNIGX��XS��FILEZMSYVEP��WEPMIRGI���1EGLIRW��IX��EP�����������6IMREKIP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ

��>EHSV����������7EPMREW�������
���&EWIH��SR��XLIWI��VIWYPXW���MX��LEW��FIIR��TVSTSWIH��XLEX��GSRWXVEMRXW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJ� �VITVIWIRXEXMSREP��IƽGMIRG]��EVI��ZIV]��PMOIP]��XS��EJJIGX��ERMQEPWƅ��VI[EVH��I\TIGXEXMSRW��EW��[IPP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�&SXZMRMGO�� �;IMRWXIMR�� �7SP[E]�� �
� �&EVXS�� �����
��� �,S[IZIV�� �[LEX� �VIHYRHERGMIW� �MR� �ZEVMEFPIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
RIIHIH� �JSV� �VI[EVH� �FEWIH� �GSQTYXEXMSRW� �EVI� �FIMRK� �I\TPSMXIH� �XS� �EGLMIZI� �IƽGMIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VITVIWIRXEXMSRW� �ERH� �LS[� �WYGL� �VITVIWIRXEXMSRW� �EJJIGX��VI[EVH��I\TIGXEXMSRW��MW��WXMPP��ER��STIR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
UYIWXMSR�� �3YV� �VIWYPXW� �TVSZMHI� �IQTMVMGEP� �WYTTSVX� �JSV� �XLI� �WXVEXIK]� �[LIVI� �VITVIWIRXEXMSREP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IƽGMIRG]� �MW� �EGLMIZIH� �WYGL� �XLEX� �SRP]��XLI��SZIVEPP��RYQFIV��SJ��VI[EVHW��SFXEMRIH��MW��TVIWIVZIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�SV� �XIQTSVEP�HMJJIVIRGI� �VI[EVH� �TVIHMGXMSR� �IVVSVW� �EVI� �QMRMQMWIH
�� �E� �ƻRHMRK� �[MXL� �[MHI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIEGLMRK� �MQTPMGEXMSRW� �JSV� �XLI� �QSVI� �KIRIVEP� �TVSFPIQ� �SJ� �YRHIVWXERHMRK� �XLI� �RIYVEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QIGLERMWQW���YRHIVP]MRK���GSKRMXMSR��ǧǧ
ǧ
ǧ
6IWYPXW�ǧ
ǧ
;I� �EREP]WIH� �FILEZMSYV� �ERH� �HSTEQMRIVKMG� �EGXMZMX]� �SJ� �QMGI� �TIVJSVQMRK� �E� �XMQI� �MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HMWGVMQMREXMSR� �XEWO� ��*MKYVI� ��E
�� �3R� �IEGL� �XVMEP�� �ERMQEPW� �MRHMGEXIH� �[LIXLIV� �XLI� �MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FIX[IIR� �X[S� �XSRIW� �[EW� �PSRKIV� �SV� �WLSVXIV� �XLER� ����� �WIGSRHW�� �%RMQEPW� �VITSVXIH� �XLIMV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HIGMWMSRW� �JSV� �ƄPSRKƅ� �SV� �ƄWLSVXƅ� �MRXIVZEPW� �MR� �SRI� �SJ� �X[S� �GLSMGI� �TSVXW�� �*SV� �XLI� �PSRKIWX� �ERH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WLSVXIWX� �MRXIVZEPW�� �ERMQEPW� �EPQSWX� �EP[E]W� �GLSWI� �XLI� �GSVVIGX� �TSVX�� �FYX� �EW� �MRXIVZEPW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ETTVSEGLIH��XLI��HIGMWMSR��FSYRHEV]���GLSMGIW��FIGEQI��QSVI��ZEVMEFPI��EW��GETXYVIH��F]��ERMQEPWƅ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TW]GLSQIXVMG���JYRGXMSRW����*MKYVI����F
��ǧǧ
ǧ
4VIZMSYW� �[SVO� �LEW� �WLS[R� �XLEX� �ERMQEPWƅ� �IWXMQEXIW� �SJ� �IPETWIH� �XMQI��ZEV]��JVSQ��XVMEP��XS��XVMEP��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
1SVISZIV���RIYVEP��GSVVIPEXIW��SJ��WYGL��ZEVMEFMPMX]��LEZI��FIIR��JSYRH��MR��XLI��TSTYPEXMSR��EGXMZMX]��SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WXVMEXEP��GMVGYMXW��+SYZȓE��IX��EP��������
����ERH��XLI��EGXMZMX]��SJ��QMHFVEMR��HSTEQMRIVKMG��RIYVSRW��MR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��72G��7SEVIW��IX��EP��������
����,S[IZIV���XLI��WXVYGXYVI��SJ��MRXIVREP��VITVIWIRXEXMSRW��XLEX��[SYPH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FI� �VIUYMVIH� �XS� �I\TPEMR� �HSTEQMRIVKMG� �64)W� �MR� �VIPEXMSR� �XS� �FILEZMSV� �HYVMRK� �XLMW� �XEWO� �MW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
YRORS[R�� �8S� �EHHVIWW� �XLMW�� �[I� �FYMPX� �E� �RYQFIV� �SJ� �60� �QSHIPW� �XLEX� �ZEV]� �MR� �XLI� �MRXIVREP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VITVIWIRXEXMSRW� �SJ� �XLI� �XEWO� �IRZMVSRQIRX� �XLI]� �YWI� �XS� �GSQTYXI� �VI[EVH� �I\TIGXEXMSRW�� �;I�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSQTEVIH��FSXL��FILEZMSV��ERH��64)ƅW��TVSHYGIH��F]��XLSWI��QSHIPW��XS��XLI��FILEZMSV��SJ��QMGI��ERH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGXMZMX]� �JVSQ� �KIRIXMGEPP]� �MHIRXMƻIH� �HSTEQMRIVKMG� �RIYVSRW� �MR� �XLI� �WYFWXERXME� �RMKVE� �TEVW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSQTEGXE����72G
���YWMRK���ƻFIV���TLSXSQIXV]����WII���7SEVIW���IX���EP���������
��ǧ
ǧ

��ǧ
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ǧ
ǧ
6I[EVH���I\TIGXEXMSRW���EVI���QSHYPEXIH���F]���MRXIVREP���ERH���I\XIVREP���WXEXIW�ǧ
ǧ
6I[EVH� �TVIHMGXMSR� �IVVSVW� �SJ� �XLI� �JSVQ� �YWIH� �MR� �8(�PIEVRMRK� �GER� �EVMWI� �HYI� �XS��HMWGVITERGMIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FIX[IIR� �XLI� �TVSFEFMPMX]�� �EQSYRX�� �SV� �XMQMRK� �SJ� �I\TIGXIH� �ERH� �EGXYEP� �VI[EVHW�� �SV� �MJ� �ER�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
YRTVIHMGXEFPI��GLERKI��MR��XLI��IRZMVSRQIRX��PIEHW��XS��E��GLERKI��MR��I\TIGXIH��JYXYVI��VI[EVHW���I�K���ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
F]� �SFWIVZMRK� �ER� �YRTVIHMGXEFPI� �VI[EVH�TVIHMGXMRK� �GYI�� �(YVMRK� �XLI� �MRXIVZEP� �HMWGVMQMREXMSR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XEWO� �XLI� �XMQMRK� �SJ� �XVMEP� �SRWIX� �[EW� �YRTVIHMGXEFPI� �7SEVIW� �IX� �EP��� �����
��� �,IRGI� �XLI� �GYI� �EX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP�XVMEP� �SRWIX�� �[LMGL��TVIHMGXW��E��TSXIRXMEPP]��JSVXLGSQMRK��VI[EVH���WLSYPH��XLIVIF]��GEYWI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLERKIW� �MR� �ERMQEPWƅ� �VI[EVH� �I\TIGXEXMSRW� �ERH� �GSRGSQMXERX� �64)W�� �'SRWMWXIRX� �[MXL� �XLMW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIEWSRMRK���[I��JSYRH��XLEX��XLI��XSRI��QEVOMRK��MRXIVZEP�XVMEP��SRWIX��IPMGMXW��E��TLEWMG��(%��VIWTSRWI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�*MKYVI� ��E
�� �7MRGI� �XLI� �XSRI� �EX� �MRXIVZEP� �SRWIX� �[EW� �MHIRXMGEP� �JSV� �EPP� �XVMEPW�� �XLI� �TLEWMG� �(%�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIWTSRWI��[EW��RSX��QSHYPEXIH��F]��WXMQYPYW��MHIRXMX]���;I��WII��XLEX��XLI��ƻVWX��TIEO��MR��XLI��EZIVEKI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
(%� �VIWTSRWI�� �EJXIV� �XLI� �KVI]� �XMGO� �SR� �XLI� �\�E\MW� �SJ� �ƻKYVI� ��E�� �MW� �RSX� �QSHYPEXIH� �F]� �MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HYVEXMSR��ǧǧ
ǧ
%JXIV��MRXIVZEP��SRWIX���XLI��XEWO��VIUYMVIH��ERMQEPW��XS��QEMRXEMR��ER��SRKSMRK��IWXMQEXI��SJ��IPETWIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XMQI� �XS� �KYMHI� �XLIMV� �HIGMWMSRW�� �8LMW� �MRXIVREP� �IWXMQEXI� �QE]� �FI� �YWIH� �RSX� �SRP]� �XS� �KYMHI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HIGMWMSRW�� �FYX� �EPWS� �XS� �IRGSHI� �XMQI�ZEV]MRK� �I\TIGXEXMSRW� �SJ� �JYXYVI� �VI[EVHW�� �(YVMRK� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP�� �I\TIGXEXMSRW� �SJ� �JYXYVI� �VI[EVHW� �WLSYPH� �VIƼIGX� �EZIVEKI� �VI[EVHW��I\TIGXIH��JVSQ��EPP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEPW� �XLEX� �EVI� �WXMPP� �TSWWMFPI�� �%X� �MRXIVZEP� �SJJWIX�� �LS[IZIV�� �ERMQEPWƅ� �VI[EVH� �I\TIGXEXMSRW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WLSYPH��GLERKI��ERH��VIƼIGX��ER��IWXMQEXI��SJ��EZIVEKI��VI[EVHW��SRP]��JVSQ��XLI��IWXMQEXIH��MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HYVEXMSR�� �,IRGI�� �[LIR� �MRXIVZEP� �SJJWIX� �MW� �TVIWIRXIH�� �XLI� �GLERKI� �MR� �VI[EVH� �I\TIGXEXMSRW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WLSYPH� �GEYWI� �64)W�� �7MRGI� �VI[EVH� �I\TIGXEXMSRW�� �FSXL� �FIJSVI� �ERH� �EJXIV� �MRXIVZEP� �SJJWIX��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HITIRH� �SR��MRXIVZEP��HYVEXMSR��[I��I\TIGXIH��(%��VIWTSRWIW��EX��MRXIVZEP��SJJWIX��XS��EPWS��ZEV]��EW��E�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYRGXMSR� �SJ� �XLI� �HYVEXMSR� �SJ� �XLI� �MRXIVZEP�� �-RHIIH�� �[I� �JSYRH� �XLEX� �XLI� �QEKRMXYHI� �SJ� �EZIVEKI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HSTEQMRI��VIWTSRWI��EX��MRXIVZEP��SJJWIX��[EW��QSHYPEXIH��F]��MRXIVZEP��HYVEXMSR���*MKYVI���E
���1SVI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WTIGMƻGEPP]�� �X[S��XVIRHW��WXSSH��SYX���*MVWX���(%��VIWTSRWIW��EVI��PEVKIV��JSV��MRXIVZEPW��JYVXLIV��E[E]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JVSQ� �XLI� �HIGMWMSR� �FSYRHEV]� �XLER� �JSV� �XLSWI� �GPSWI� �XS� �XLI� �FSYRHEV]�� �7IGSRH�� �XLI� �SZIVEPP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QEKRMXYHI��SJ��VIWTSRWIW��MW��PS[IV��JSV��ƄPSRKƅ��MRXIVZEPW��GSQTEVIH��XS��ƄWLSVXƅ��MRXIVZEPW���1SVISZIV��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVMEP�XS�XVMEP��ZEVMEFMPMX]��MR��QEKRMXYHI��SJ��(%��VIWTSRWIW��EPWS��LEW��E��W]WXIQEXMG��VIPEXMSRWLMT��[MXL�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERMQEPW�� �VITSVXIH� �NYHKQIRXW�� �*SV��IEGL��MRXIVZEP��HYVEXMSR��TVIWIRXIH���MJ��XVMEPW��EVI��WTPMX��FEWIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SR��XLI��QEKRMXYHI��SJ��(%��VIWTSRWI��EX��MRXIVZEP��SJJWIX��MRXS��PS[��ERH��LMKL��QEKRMXYHI��XVMEPW���XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TW]GLSQIXVMG� �JYRGXMSR� �SJ� �XVMEPW� �XLEX� �GSVVIWTSRH� �XS� �LMKLIV� �VIWTSRWI� �QEKRMXYHI� �MW� �WLMJXIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VMKLX� �VIPEXMZI� �XS� �XLEX� �GSVVIWTSRHMRK� �XS� �XVMEPW� �[MXL� �PS[IV� �VIWTSRWI� �QEKRMXYHI� �EX� �MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJJWIX� ��*MKYVI� ��F
�� �-R� �SXLIV� �[SVHW�� �XVMEP�XS�XVMEP� �ZEVMEFMPMX]� �MR� �QEKRMXYHI��SJ��(%��VIWTSRWI��JSV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IEGL� �WXMQYPYW� �MW� �TVIHMGXMZI� �SJ� �XLI� �ƄFMEWƅ� �MR� �HYVEXMSR� �NYHKQIRXW�� �;I� �[MPP� �RS[� �MRZIWXMKEXI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLIWI���XVIRHW���MR���QSVI���HIXEMP��ǧ
ǧ
%X� �MRXIVZEP� �SJJWIX���WMRGI��ERMQEPW��LEZI��RSX��]IX��VIGIMZIH��ER]��VI[EVH��JIIHFEGO���HMJJIVIRGIW��MR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
64)W� �ERH� �(%� �VIWTSRWIW� �QYWX� �FI� �FEWIH� �SRP]� �SR� �MRXIVREP� �ZEVMEFPIW�� �4VIZMSYW� �[SVO� �LEW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ

��ǧ
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WLS[R��XLEX���[LIR��XLI��XMQMRK��SJ��E��WIRWSV]��GYI��MR��XLI��E��XEWO��MW��ZEVMEFPI���ERMQEPW��HS��IWXMQEXI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��LE^EVH��VEXI��SJ��XLI��GYI���M�I����XLI��TVSFEFMPMX]��SJ��XLI��GYI��SGGYVVMRK��EX��E��KMZIR��XMQI��KMZIR��XLEX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MX� �LEW� �RSX� �SGGYVVIH� �]IX� �.ERWWIR� �
� �7LEHPIR�� �����
��� �%RMQEPW� �LEZI��FIIR��WLS[R��XS��IRGSHI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLIMV� �S[R� �GLSMGI� �EGGYVEG]� �EW� �E� �JYRGXMSR� �SJ� �WXMQYPM� �TVIWIRXIH���M�I����ERMQEPWƅ��IWXMQEXI��XLIMV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
S[R��EFMPMX]��XS��GSVVIGXP]��GPEWWMJ]��HMJJIVIRX��WXMQYPM��/ITIGW��IX��EP�����������/MERM��
��7LEHPIR�������
���ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
7ITEVEXI��WXYHMIW��LEZI��EPWS��WLS[R��XLEX��(%��EGXMZMX]��VIƼIGXW��GLERKIW��MR��VI[EVH��I\TIGXEXMSRW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FEWIH� �SR� �XLI� �LE^EVH� �VEXI� �SJ� �GYIW� �ERH� �VI[EVHW��*MSVMPPS��IX��EP�����������4EWUYIVIEY��
��8YVRIV��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
������ �7XEVO[IEXLIV��IX��EP��������
����EW��[IPP��EW��F]��ERMQEPWƅ��GLSMGI��EGGYVEG]��0EO��IX��EP��������
���ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
,IRGI�� �[I� �I\TIGX� �ERMQEPWƅ� �VI[EVH� �I\TIGXEXMSRW� �MR� �XLI� �MRXIVZEP� �HMWGVMQMREXMSR� �XEWO� �XS� �FI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRƼYIRGIH��F]��LE^EVH��VEXI��SJ��MRXIVZEP��SJJWIX��EW��[IPP��EW��GLSMGI��EGGYVEG]��EWWSGMEXIH��[MXL��IEGL�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP�� �8S� �YRHIVWXERH� �XLIMV� �NSMRX� �MRƼYIRGI�� �[I� �ƻVWX� �GSRWMHIV� �WITEVEXIP]� �LS[� �GLSMGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGGYVEG]��ERH��XLI��LE^EVH��VEXI��SJ��MRXIVZEP��SJJWIX��QMKLX��MRƼYIRGI��VI[EVH��I\TIGXEXMSRW��ERH��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSRWIUYIRX���64)W���MR���XLI���MRXIVZEP���HMWGVMQMREXMSR���XEWO��ǧǧ
ǧ
'LSMGI���EGGYVEG]���QE]���QSHYPEXI���64)�ǧ
ǧ
(YI� �XS� �XVMEP�XS�XVMEP� �ZEVMEFMPMX]� �MR� �IWXMQEXIW� �SJ� �IPETWIH� �XMQI�� �ERMQEPW� �GSVVIGXP]� �GEXIKSVM^I�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEPW� �GPSWI� �XS� �XLI� �HIGMWMSR� �FSYRHEV]� �PIWW� �SJXIR� �XLER� �MRXIVZEPW� �JEV� �E[E]� �JVSQ� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FSYRHEV]� ��*MKYVI� ��F
���-J��ERMQEPW��OIIT��XVEGO��SJ��XLI��VIWYPXMRK��GLSMGI��EGGYVEG]��EW��E��JYRGXMSR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJ� �MRXIVZEP� �HYVEXMSR�� �XLIR� �XLI]� �[MPP� �I\TIGX� �PIWW� �VI[EVH� �GPSWI� �XS� �XLI� �FSYRHEV]� �ERH� �QSVI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VI[EVH� �JEV� �E[E]� �JVSQ� �MX�� �-J� �ERMQEPW� �HS� �RSX� �LEZI� �ER]� �XMQI�ZEV]MRK� �VI[EVH� �I\TIGXEXMSRW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HYVMRK� �XLI� �MRXIVZEP���64)W��EX��MRXIVZEP��SJJWIX��[MPP��FI��QSHYPEXIH��SRP]��F]��HMJJIVIRGIW��MR��VI[EVH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
I\TIGXEXMSR��HYI��XS��HMJJIVIRGIW��MR��GLSMGI��EGGYVEG]��EW��WLS[R��MR��*MKYVI���G���JSV��QSVI��HIXEMPW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WII� �7YTT�� �*MK�� ��E�H
�� �-R� �SXLIV� �[SVHW�� �64)W� �WLSYPH� �FI� �PS[IV� �JSV� �IWXMQEXIW� �SJ� �MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HYVEXMSR��GPSWI��XS��XLI��FSYRHEV]��XLER��XLSWI��JYVXLIV��E[E]���-J��[I��EWWYQI��XLEX��ERMQEPWƅ��VI[EVH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
I\TIGXEXMSRW� �HYVMRK� �XLI� �XEWO� �EVI� �HVMZIR� �SRP]� �F]� �IWXMQEXIW� �SJ� �GLSMGI� �EGGYVEG]�� �XLIR� �[I�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WLSYPH���I\TIGX���EZIVEKI���(%���EGXMZMX]���XS���FI���QSHYPEXIH���EW���WLS[R���MR���*MKYVI����H��ǧǧ
ǧ
1SVISZIV���ERMQEPWƅ��IVVSVW��MR��IWXMQEXMRK��IPETWIH��XMQI��WLSYPH��EPWS��MRƼYIRGI��64)W��SR��E��XVMEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
F]��XVMEP��FEWMW���;LIR��ERMQEPW��SZIV���SV��YRHIVIWXMQEXI��IPETWIH��XMQI���XLIMV��MRXIVREP��IWXMQEXIW��SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VI[EVH� �I\TIGXEXMSRW� �PMOI[MWI� �IZSPZI� �JEWXIV� �SV� �WPS[IV� �MR� �XMQI� ��EW� �WLS[R� �MR� �*MK�� ��I
�� �%W� �E�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSRWIUYIRGI���XLIMV��MRXIVREP��IWXMQEXI��SJ��GLSMGI��EGGYVEG]��ERH��TVSFEFMPMX]��[MXL��[LMGL��XLI]��[MPP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLSSWI� �ƄPSRKƅ� �SV� �ƄWLSVXƅ� �[MPP� �WLVMRO� �ERH� �WXVIXGL� �[MXL� �IPETWIH� �XMQI� �MR� �XLI� �MRXIVZEP�� �*SV� �ER]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
KMZIR� �MRXIVZEP� �HYVEXMSR���[I��WLSYPH��EPWS��ƻRH��XLEX��MRHMZMHYEP��XVMEPW��[MXL��LMKL��64)��GSVVIWTSRH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XS� �XVMEPW� �SR� �[LMGL� �ERMQEPWƅ� �IWXMQEXIW� �SJ� �MRXIVZEP� �HYVEXMSR� �EVI� �JYVXLIV� �E[E]� �JVSQ� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FSYRHEV]��ERH��LIRGI��EVI��EWWSGMEXIH��[MXL��LMKL��GLSMGI��EGGYVEG]��ERH��PS[��GLSMGI��ZEVMEFMPMX]���-R�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XYVR�� �XVMEPW� �[MXL� �PS[� �64)� �GSVVIWTSRH� �XS� �XVMEPW� �[MXL� �PS[� �GLSMGI� �EGGYVEG]� �ERH� �LIRGI� �LMKL�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLSMGI� �ZEVMEFMPMX]�� �'SRWIUYIRXP]�� �MJ� �[I� �KVSYT� �XVMEPW� �FEWIH� �SR� �XLI� �QEKRMXYHI� �SJ� �64)W� �EX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP� �SJJWIX� �ERH� �TPSX� �XLI� �TW]GLSQIXVMG� �JYRGXMSRW� �JSV� �XLI� �X[S� �KVSYTW� �SJ��XVMEPW���XLI��XVMEPW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[MXL��LMKLIV��64)W��[MPP��LEZI��E��TW]GLSQIXVMG��JYRGXMSR��[MXL��E��WXIITIV��WPSTI��XLER��XLSWI��JSV��PS[�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
64)���XVMEPW����*MKYVI����J����JSV���QSVI���HIXEMPW���WII���7YTT����*MK�����E�H
��ǧǧ
ǧ

��ǧ
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ǧ
4VIHMGXEFMPMX]���SJ���MRXIVZEP���SJJWIX���QE]���QSHYPEXI���64)�ǧǧ
ǧ
7MQMPEVP]�� �[I� �GER��GSRWMHIV��XLI��MRƼYIRGI��SJ��XLI��LE^EVH��VEXI��SJ��MRXIVZEP��SJJWIX���3R��IEGL��XVMEP��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��MRXIVZEP��MW��VERHSQP]��HVE[R��JVSQ��SRI��SJ��WM\��MRXIVZEPW���[MXL��IUYEP��TVSFEFMPMX]���8LI��LE^EVH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VEXI� �MW� �XLYW� �E� �QSRSXSRMGEPP]� �MRGVIEWMRK� �JYRGXMSR�� �-R� �SXLIV� �[SVHW�� �XLI� �TVSFEFMPMX]� �SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IRGSYRXIVMRK� �ER� �MRXIVZEP� �SJJWIX� �EX� �ER]� �XMQI� �HYVMRK� �XLI� �MRXIVZEP� �MRGVIEWIW� �[MXL� �XMQI� �MR��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP���-J��VI[EVH��I\TIGXEXMSRW��EVI��FEWIH��SRP]��SR��LE^EVH��VEXI��SJ��MRXIVZEP��SJJWIX���XLI]��WLSYPH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EPWS��MRGVIEWI��QSRSXSRMGEPP]��[MXL��XMQI��MR��MRXIVZEP���;LIR��ER��MRXIVZEP��SJJWIX��MW��TVIWIRXIH���XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLERKI��MR��VI[EVH��I\TIGXEXMSRW��[MPP��SRP]��VIƼIGX��XLI��JEGX��XLEX��XLI��TVIWIRXEXMSR��SJ��XLI��MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJJWIX��VIQSZIW��XLI��YRGIVXEMRX]��MR��XLI��XMQMRK��SJ��XLI��VI[EVH���%W��E��GSRWIUYIRGI���XLI��VIWYPXMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
64)W��EX��MRXIVZEP��SJJWIXW��PEXIV��MR��XLI��MRXIVZEP��WLSYPH��FI��PS[IV��XLER��XLSWI��IEVPMIV��MR��XLI��MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�EW� �WLS[R� �MR� �*MK� ��K�� �JSV� �QSVI� �HIXEMPW� �WII� �7YTT� �*MK� ��I�L
�� �-J� �ERMQEPW� �SRP]� �IRGSHI� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HMWXVMFYXMSR� �SJ� �MRXIVZEP� �HYVEXMSRW� �FYX� �RSX��XLI��SYXGSQI��SJ��XLIMV��S[R��GLSMGIW���EZIVEKI��64)W�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IPMGMXIH��EX��MRXIVZEP��SJJWIX��[MPP��FI��SR��EZIVEKI��PS[IV��JSV��PSRKIV��MRXIVZEPW��XLER��WLSVXIV��SRIW���ERH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[I���WLSYPH���I\TIGX���XLI���QSHYPEXMSR���SJ���EZIVEKI���(%���EGXMZMX]���WLS[R���MR���*MKYVI����L��ǧǧ
ǧ
(YI� �XS� �XVMEP� �XS� �XVMEP��ZEVMEFMPMX]��MR��IWXMQEXMRK��IPETWIH��XMQI���ERMQEPWƅ��IWXMQEXIW��SJ��XLI��LE^EVH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VEXI� �SJ� �MRXIVZEP� �SJJWIX� �ERH� �LIRGI� �VI[EVH� �I\TIGXEXMSRW� �[MPP� �EPWS� �ZEV]� �JVSQ� �XVMEP� �XS� �XVMEP� ��EW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WLS[R��MR��*MK����M
���,S[IZIV���MR��XLMW��GEWI���[I��[MPP��ƻRH��XLEX��JSV��ER]��KMZIR��MRXIVZEP��SJJWIX���XVMEPW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[MXL� �LMKL� �64)W� �GSVVIWTSRH� �XS� �XVMEPW� �SR� �[LMGL� �ERMQEPW� �YRHIVIWXMQEXI� �IPETWIH� �XMQI��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MVVIWTIGXMZI� �SJ� �XLI� �XMQI��EX��[LMGL��MRXIVZEP��SJJWIXW��EVI��TVIWIRXIH���'SRWIUYIRXP]���MJ��[I��KVSYT�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVMEPW� �FEWIH� �SR� �XLI� �QEKRMXYHI� �SJ� �64)W� �JSV� �IEGL� �MRXIVZEP� �TVIWIRXIH�� �XLI� �TW]GLSQIXVMG�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYRGXMSRW� �SJ� �XLI� �LMKL� �ERH� �PS[� �64)� �XVMEPW� �[MPP� �WLS[� �E��LSVM^SRXEP��WLMJX���SV���MR��SXLIV��[SVHW���E�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLERKI���MR���FMEW����*MKYVI����N����JSV���QSVI���HIXEMPW���WII���7YTT����*MK�����I�L
��ǧ
ǧ
(STEQMRI���EGXMZMX]���ERH���MXW���VIPEXMSR���XS���GLSMGIW���GER���RSX���FI���TVIHMGXIH���F]���HMVIGXP]���GSQFMRMRK�ǧ
GLSMGI���EGGYVEG]���ERH���TVIHMGXEFMPMX]���SJ���MRXIVZEP���SJJWIX���MR���XMQI�ǧǧ
ǧ
*MREPP]�� �[I� �GSRWMHIV� �XLI� �GEWI� �[LIR� �VI[EVH� �I\TIGXEXMSRW� �EVI� �QSHYPEXIH� �F]� �FSXL� �GLSMGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGGYVEG]� �EW��[IPP��EW��XLI��LE^EVH��VEXI��SJ��MRXIVZEP��SJJWIX���7MRGI��[I��EWWYQIH��XLEX��GLSMGIW��EVI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VITSVXIH��EW��WSSR��EW��MRXIVZEP��SJJWIX��MW��TVIWIRXIH���VI[EVH��I\TIGXEXMSRW��EX��MRXIVZEP��SJJWIX��EVI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��WEQI��EW��MR��XLI��GEWI��[LIR��VI[EVH��I\TIGXEXMSRW��EVI��QSHYPEXIH��SRP]��F]��GLSMGI��EGGYVEG]��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
,S[IZIV�� �HYVMRK� �XLI� �MRXIVZEP�� �VI[EVH� �I\TIGXEXMSRW� �WLSYPH� �VIƼIGX� �XLI� �JEGX� �XLEX�� �FSXL�� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XMQMRK� �SJ� �MRXIVZEP� �SJJWIX� �MW� �YRTVIHMGXEFPI� �FYX� �EPWS� �XLEX� �HMJJIVIRX� �MRXIVZEP� �SJJWIXW� �TVIHMGX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VI[EVH� �[MXL� �HMJJIVIRX��TVSFEFMPMXMIW��FEWIH��SR��ERMQEPWƅ��GLSMGI��EGGYVEG]���,IRGI��64)W��MR��XLMW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GEWI��[MPP��VIƼIGX��FSXL��GLSMGI��EGGYVEG]��EW��[IPP��EW��XLI��LE^EVH��VEXI��SJ��MRXIVZEP��SJJWIX��EW��WLS[R�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MR��*MK����O���JSV��QSVI��HIXEMPW��WII��7YTT���*MK����M�P
���-R��XLMW��GEWI���[I��I\TIGX��XLEX��EZIVEKI��64)W��EX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IEGL� �MRXIVZEP� �SJJWIX� �QE]� �VIƼIGX� �FSXL� �GLSMGI� �EGGYVEG]� �EW� �[IPP� �EW� �XLI� �LE^EVH� �VEXI� �MR� �E�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QERRIV���XLEX���QE]���FI���WMQMPEV���XS���XLEX���MR���XLI���HEXE����EW���WLS[R���MR���*MK�����P
��ǧ
ǧ

��ǧ
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%KEMR�� �XVMEP� �XS� �XVMEP� �ZEVMEFMPMX]� �MR� �IWXMQEXIW� �SJ� �IPETWIH��XMQI��[MPP��EJJIGX��XLI��XMQI��IZSPYXMSR��SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VI[EVH��I\TIGXEXMSRW���EW��WLS[R��MR��*MK����Q
��ERH��GLSMGI��TVSFEFMPMX]���-R��XLMW��GEWI���JSV��ER]��KMZIR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP� �SJJWIX�� �[I� �ƻRH� �XLEX� �LMKL� �64)� �XVMEPW� �[MPP� �GSVVIWTSRH� �XS� �XVMEPW� �SR� �[LMGL� �XLI��EKIRXƅW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IWXMQEXI� �SJ� �XLI� �HYVEXMSR� �MW� �JYVXLIV� �JVSQ� �XLI� �FSYRHEV]� �ERH� �LIRGI� �[MPP� �FI� �EWWSGMEXIH��[MXL�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
LMKLIV� �GLSMGI� �EGGYVEG]� �ERH� �PS[� �GLSMGI� �ZEVMEFMPMX]�� �'SRWIUYIRXP]� �MJ� �KVSYT� �XVMEPW�� �JSV� �IEGL�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP��TVIWIRXIH���FEWIH��SR��XLI��QEKRMXYHI��SJ��64)��SR��XLEX��XVMEP���[I��WII��E��HMJJIVIRGI��MR��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WPSTI� �SJ� �XLI� �TW]GLSQIXVMG��GYVZI��SJ��XLI��X[S��KVSYTW��SJ��XVMEPW���EW��WLS[R��MR��*MK���R���JSV��QSVI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HIXEMPW���WII���7YTT����*MK�����M�N
��ǧǧ
ǧ
-R� �SXLIV� �[SVHW�� �ERMQEPWƅ� �GLSMGI��EGGYVEG]���XLI��LE^EVH��VEXI��ERH��XLI��GSQFMREXMSR��SJ��XLI��X[S�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVIHMGX� �HMWXMRGX� �TEXXIVRW� �SJ� �64)W� �EX� �MRXIVZEP� �SJJWIX�� �8LI� �X[S� �OI]� �I\TIVMQIRXEPP]� �SFWIVZIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVIRHW��XLI� �TVSƻPI� �SJ� �EZIVEKI� �(%� �VIWTSRWIW� �EX� �MRXIVZEP� �SJJWIX� �ERH� �XLI� �XVMEP� �XS� �XVMEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIPEXMSRWLMT� �FIX[IIR� �QEKRMXYHI� �SJ� �(%� �JSV� �ER]� �WMRKPI� �MRXIVZEP� �SJJWIX� �ERH� �ERMQEPWƅ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLSMGIW��GER� �RSX� �FI� �WMQYPXERISYWP]� �I\TPEMRIH� �F]��IMXLIV��SJ��XLIWI��XLVII��WXVEXIKMIW���%ZIVEKI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
(%� �VIWTSRWIW� �EVI� �FIWX� �GETXYVIH� �F]� �GSQTYXMRK� �VI[EVH� �I\TIGXEXMSRW� �XLEX� �XEOI� �GLSMGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGGYVEG]��EW��[IPP��EW��LE^EVH��VEXI��SJ��MRXIVZEP��SJJWIX��MRXS��EGGSYRX���*MKYVI���E��MW��GSRWMWXIRX��[MXL�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�P
���,S[IZIV���XLI��HMJJIVIRGIW��MR��XLI��TW]GLSQIXVMG��JYRGXMSRW��JSV��LMKL��ERH��PS[��(%��MW��GETXYVIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
F]� �GSQTYXMRK� �VI[EVH� �I\TIGXEXMSRW� �XLEX� �SRP]� �XEOI� �MRXS� �EGGSYRX��XLI��LE^EVH��VEXI��SJ��MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJJWIX����*MKYVI����F���MW���GSRWMWXIRX���[MXL����N
��ǧǧ
ǧ
7MRGI� �SYV� �WMQTPMƻIH� �GSRWMHIVEXMSRW� �SJ� �LS[� �64)W� ��ERH� �XLIVIF]� �(%� �VIWTSRWIW
� �WLSYPH� �FI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EJJIGXIH� �F]� �XIQTSVEP� �TVIHMGXEFMPMX]� �ERH� �GLSMGI� �EGGYVEG]� �HS� �RSX� �QEXGL� �XLI� �HEXE� �JYPP]�� �[I�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
L]TSXLIWMWIH� �XLEX� �SYV� �EWWYQTXMSRW� �VIKEVHMRK� �LS[� �XEWO� �ZEVMEFPIW� �QE]� �FI� �IRGSHIH� �F]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERMQEPW���FEWIH��SR��[LMGL��[I��GSQTYXIH��VI[EVH��I\TIGXEXMSRW���QE]��RSX��FI��EGGYVEXI���8S��KEMR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
E��QSVI��HIXEMPIH��YRHIVWXERHMRK��SJ��LS[��HMJJIVIRGIW��MR��XLI��IRGSHMRK��SJ��XEWO��ZEVMEFPIW��EW��[IPP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EW� �ERMQEPWƅ� �S[R� �FILEZMSYV� �QE]� �MRƼYIRGI� �64)W�� �[I� �WMQYPEXIH� �E� �VIMRJSVGIQIRX� �PIEVRMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EKIRX��XLEX��GSYPH��QEOI��GLSMGIW��EX��ER]��XMQI��HYVMRK��XLI��XVMEP��ERH��[EW��VIUYMVIH��XS��PIEVR��JVSQ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVMEP���ERH���IVVSV����NYWX���PMOI���ERMQEPW����XS���XEOI���XLI���VMKLX���EGXMSR���EX���IZIV]���XMQIWXIT���XS���SFXEMR���VI[EVHW��ǧǧ
ǧ
60���EKIRXW���[IVI���QSHIPIH���XS���OIIT���XVEGO���SJ���XMQI���WMRGI���XEWO���IZIRXW�ǧǧ
ǧ
7MRGI��ERMQEPWƅ��GLSMGIW��EVI��FEWIH��SR��ZEVMEFPI��MRXIVREP��MRXIVREP��IWXMQEXIW��SJ��IPETWIH��XMQI���[I�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QSHIPPIH� �XLI� �VIMRJSVGIQIRX� �PIEVRMRK� �EKIRX� �YWMRK� �E� �TEVXMEPP]� �SFWIVZEFPI� �1EVOSZ� �HIGMWMSR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVSGIWW���JSV��HIXEMPW��WII��1IXLSHW��WIGXMSR���
���;I��EWWYQIH��XLEX��XLI��EKIRX��OIITW��XVEGO��SJ��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XMQMRK��SJ��IZIRXW��MR��XLI��XEWO��[MXLMR��IEGL��XVMEP��ERH��[I��EPPS[IH��XLI��EKIRX��XS��QEOI��GLSMGIW��EX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ER]��XMQI��HYVMRK��XLI��XVMEP���1SVI��WTIGMƻGEPP]���[I��EWWYQIH��XLEX��XLI��EKIRX��GER��QEMRXEMR��RSMW]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IWXMQEXIW��SJ��IPETWIH��XMQI��WMRGI��MRXIVZEP��SRWIX��ERH��IPETWIH��XMQI��WMRGI��MRXIVZEP��SJJWIX���;MXL�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLIWI��X[S��IWXMQEXIW���XLI��EKIRX��LEW��EPP��XLI��RIGIWWEV]��MRJSVQEXMSR��XS��IWXMQEXI��XLI��PIRKXL��SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI� �MRXIVZEP� �TVIWIRXIH� �EW� �[IPP� �EW� �XLI� �XEWO� �ITSGL�� �[LMGL� �MR��XYVR��WLSYPH��MRJSVQ��XLI��EKIRXƅW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGXMSRW� �EX� �EPP� �SXLIV� �XMQI� �TSMRXW� �MR� �XLI� �XEWO�� �8LI� �EKIRX� �RIIHW� �XS� �PIEVR� �JVSQ��I\TIVMIRGI��XS�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[MXLLSPH��GLSMGIW��HYVMRK��XLI��MRXIVZEP��ERH��XS��VITSVX��GLSMGIW��FEWIH��SR��MXW��IWXMQEXI��SJ��MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HYVEXMSR� �EJXIV� �MRXIVZEP� �SJJWIX�� �*MKYVI� ��� �WLS[W� �XLI� �WXEXI� �WTEGI� �IRGSHIH� �F]� �XLI� �EKIRX� �ERH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ

��ǧ
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LS[��MX��XVEZIVWIW��XLVSYKL��XLI��WXEXI��WTEGI��SR��X[S��I\EQTPI��XVMEPW��X]TIW���-R��FSXL��I\EQTPIW���XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EKIRX��IRGSHIW��IPETWIH��XMQI��WMRGI��MRXIVZEP��SRWIX��F]��EHZERGMRK��LSVM^SRXEPP]��MR��XLI��HITMGXIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WXEXI��WTEGI���%JXIV��MRXIVZEP��SJJWIX���XLI��EKIRX��EHHMXMSREPP]��IRGSHIW��IPETWIH��XMQI��WMRGI��MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJJWIX� �ERH� �XLIVIJSVI� �XVEZIVWIW� �XLI� �WXEXI� �WTEGI� �EPSRK� �HMEKSREPW�� �7MRGI� �XMQI� �WMRGI� �MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SRWIX� �[MPP� �EP[E]W� �FI� �PEVKIV� �XLER� �XMQI� �WMRGI� �MRXIVZEP� �SJJWIX�� �XLI� �EKIRX� �[MPP��SRP]��ZMWMX��WXEXIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLEX��EVI��FIPS[��XLI��YRMX]��PMRI��MR��XLMW��WXEXI��WTEGI���*SV��EPP��WXEXIW��IRGSYRXIVIH���XLI��EKIRX��RIIHW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XS� �PIEVR� �XLI��STXMQEP��EGXMSR��XS��XEOI���(YVMRK��XLI��MRXIVZEP��MX��RIIHW��XS��PIEVR��XS��[MXLLSPH��GLSMGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERH� �EJXIV� �MRXIVZEP� �SJJWIX��XLI��STXMQEP��EGXMSR��HITIRHW��SR��XLI��\�MRXIVGITX��SJ��XLIWI��HMEKSREPW��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
M�I��� �SR� �XLI� �HMJJIVIRGI� �FIX[IIR� �MXW� �IWXMQEXIW� �SJ� �IPETWIH� �XMQI� �WMRGI� �MRXIVZEP� �SRWIX� �ERH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP���SJJWIX��ǧǧ
ǧ
8LI��EKIRX��PIEVRW��YWMRK��8(�PIEVRMRK��[MXLMR��ER��EGXSV�GVMXMG��EVGLMXIGXYVI���JSV��QSVI��HIXEMPW���WII�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
1IXLSHW
���%GXSV�GVMXMG��EVGLMXIGXYVIW��LEZI��FIIR��GSQQSRP]��YWIH��XS��QSHIP��HSTEQMRI��EGXMZMX]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EW� �64)W� �MR� �XEWOW� �[LIVI� �SYXGSQIW� �HITIRH��SR��EGXMSRW��XEOIR��F]��ERMQEPW��.SIP��IX��EP����������ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
/LEQEWWM� �IX� �EP��� �����
��� �-R� �XLMW� �JVEQI[SVO�� �XLI� �EKIRX��IWXMQEXIW��VI[EVH��I\TIGXEXMSRW��JVSQ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IEGL��WXEXI���M�I���WXEXI�ZEPYI��JYRGXMSR
��ERH��E��WXEXI�EGXMSR��QETTMRK���M�I���TSPMG]
���XLEX��MRWXVYGXW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI� �EKIRX� �[LMGL� �EGXMSR� �XS� �XEOI�� �JSV� �EPP� �WXEXIW� �MX� �IRGSYRXIVW�� �8LI� �EKIRX� �PIEVRW� �XS� �WIPIGX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGXMSRW��XLEX��VIWYPX��MR��XVERWMXMSRW��XS��LMKLIV�ZEPYI��WXEXIW��ERH��LIRGI��XLSWI��XVERWMXMSRW��FIGSQI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QSVI� �TVSFEFPI� �XLER� �XLSWI� �XLEX� �PIEH� �XS� �WXEXIW� �[MXL� �PS[� �ZEPYI���-QTSVXERXP]���XLI��WXEXI��ZEPYI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYRGXMSR��ERH��TSPMG]��QYWX��FSXL��FI��PIEVRIH��WMQYPXERISYWP]��ERH��EVI��FSXL��HIƻRIH��EW��JYRGXMSRW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJ��XLI��PSGEXMSR��MR��WXEXI��WTEGI���7MRGI��XLI��EKIRXƅW��MRXIVREP��IWXMQEXIW��SJ��XMQI��EVI��QSHIPIH��EW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSRXMRYSYW� �ZEVMEFPIW���XLIVI��EVI��MRƻRMXIP]��QER]��PSGEXMSRW��MR��WXEXI��WTEGI��XLI��EKIRX��GSYPH��FI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MR���8LMW��QEOIW��XLI��XEWO��SJ��PIEVRMRK��ZEPYI��JYRGXMSRW��JSV��IEGL��WXEXI��HMVIGXP]��LMKLP]��MQTVEGXMGEP��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
,IRGI���[I��YWI��E��JYRGXMSR��ETTVS\MQEXMSR��WGLIQI��XS��IWXMQEXI��XLI��ZEPYI��JYRGXMSR��ERH��TSPMG]��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
&SXL� �XLIWI� �JYRGXMSRW� �EVI� �ETTVS\MQEXIH� �YWMRK� �E� �WIX� �SJ� �FEWMW� �JYRGXMSRW� �SV� �JIEXYVI� �ZIGXSVW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�*MKYVI� ��E� �WLS[W� �E� �WGLIQEXMG� �SJ� �XLI��JYRGXMSR��ETTVS\MQEXMSR��WGLIQI��YWIH
���8S��OIIT��XLMW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ETTVS\MQEXMSR��EW��WMQTPI��EW��TSWWMFPI���[I��YWIH��RSR�SZIVPETTMRK��XMPI��FEWIW���8LMW��MW��IUYMZEPIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XS���HMWGVIXM^MRK���XLI���GSRXMRYSYW���WXEXI���WTEGI���JSV���ZEPYI���ETTVS\MQEXMSR��ǧ
ǧ
4VIZMSYW� �I\TIVMQIRXEP� �ƻRHMRKW� �LEZI� �WLS[R� �XLEX� �ERMQEPW� �I\LMFMX� �XVMEP�XS�XVMEP� �ZEVMEFMPMX]� �MR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IWXMQEXMRK� �IPETWIH� �XMQI� �ERH� �XLEX� �XLI� �WXERHEVH� �HIZMEXMSR��SJ��ZEVMEFMPMX]��MR��XMQMRK��IWXMQEXIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRGVIEWIW� �PMRIEVP]� �[MXL� �XMQI�� �[LMGL� �MW� �ORS[R� �EW� �XLI� �WGEPEV� �TVSTIVX]� �MR� �XMQMRK� �+MFFSR� �
�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
'LYVGL�� �����
��� �,IRGI�� �[I� �GSRWXVYGXIH� �XLI� �EKIRXƅW� �MRXIVREP� �VITVIWIRXEXMSR� �XS� �EPWS� �LEZI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVMEP�XS�XVMEP��ZEVMEFMPMX]��MR��IWXMQEXIW��SJ��IPETWIH��XMQI��XLEX��SFI]W��XLMW��WGEPEV��TVSTIVX]���JSV��QSVI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HIXEMPW��WII��1IXLSHW
���8LI��EQTPMXYHI��SJ��XLI��RSMWI��[EW��EHNYWXIH��WS��EW��XS��UYEPMXEXMZIP]��QEXGL�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERMQEPWƅ���SZIVEPP���XEWO���TIVJSVQERGI����HIXIVQMRIH���YWMRK���XLI���TW]GLSQIXVMG���JYRGXMSR
��ǧǧ
ǧ
ǧ
60���EKIRX���GSRWXVYGXIH���FEWIH���SRP]���SR���XEWO���VIUYMVIQIRXW���GERRSX���VITVSHYGI���VIPEXMSRWLMT�ǧ
FIX[IIR���(%���VIWTSRWI���ERH���GLSMGIW�ǧ
ǧ

��ǧ
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;I� �ƻVWX� �QSHIPIH� �ER� �60� �EKIRX� �XLEX� �IWXMQEXIW� �XLI� �ZEPYI� �JYRGXMSR� �ERH� �TSPMG]� �F]� �YRMJSVQP]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XMPMRK� �XLI� �WXEXI� �WTEGI� �EPSRK� �FSXL� �HMQIRWMSRW� �SJ� �XLI� �WXEXI��WTEGI���*MKYVI���E����E
���%JXIV��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EKIRX� �PIEVRW� �XLI� �XEWO�� �[I� �ƻRH� �XLEX� �XLI� �TVSƻPI� �SJ� �EZIVEKI� �64)W� �EX� �IEGL� �MRXIVZEP� �SJJWIX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
UYEPMXEXMZIP]� �GETXYVIW� �XLEX� �SJ� �EZIVEKI� �(%� �EGXMZMX]� ��GSQTEVI� �*MKYVI� ��F� �[MXL� �*MKYVI� ��E
��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
,S[IZIV�� �XLI� �XVMEP� �XS� �XVMEP� �VIPEXMSRWLMT� �FIX[IIR� �XLI� �QEKRMXYHI� �SJ� �64)W� �ERH� �XLI� �EKIRXƅW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLSMGIW� �MW� �MRGSRWMWXIRX� �[MXL� �[LEX� �[I��WII��MR��XLI��HEXE���GSQTEVI��*MKYVI���G��[MXL��*MKYVI���F
��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
6EXLIV�� �XLI� �TW]GLSQIXVMG� �JYRGXMSRW� �SJ� �XLI� �LMKL� �64)� �ERH� �PS[��64)��KVSYTW��SJ��XVMEPW��WLS[��E�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLERKI� �MR� �FMEW��EW��[IPP��EW��WPSTI���EW��WIIR��[LIR��[I��HMVIGXP]��GSQTYXIH��VI[EVH��I\TIGXEXMSRW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FEWIH��SR��GLSMGI��EGGYVEG]��ERH��TVIHMGXEFMPMX]��SJ��MRXIVZEP��SJJWIX��MR��XMQI���WII��*MK���R��ERH��7YTT��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
*MK�� ��M�N
�� �-R� �SXLIV��[SVHW���XLI��XVMEP�XS�XVMEP��VIPEXMSRWLMT��SJ��XLI��EKIRXƅW��64)W��[MXL��MXW��XIQTSVEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
NYHKIQIRXW� �MW� �MRƼYIRGIH� �F]� �HMWGVMQMREXMSR� �EGGYVEG]� �EW� �[IPP� �EW� �LE^EVH� �VEXI� �SJ� �MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJJWIX�� �%X� �ƻVWX� �WMKLX�� �XLIWI� �VIWYPXW� �WYKKIWX��XLEX��XLIVI��QMKLX��FI��WSQI��EWTIGX��SJ��HSTEQMRI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGXMZMX]��XLEX��GERRSX��FI��GETXYVIH��IRXMVIP]��F]��64)W��HYVMRK��XLMW��XEWO���,S[IZIV���WMRGI��64)W��EVI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GEPGYPEXIH� �JVSQ� �XLI� �EKIRXƅW� �I\TIGXEXMSRW� �SJ� �JYXYVI� �VI[EVHW�� �KMZIR� �F]� �XLI� �WXEXI�ZEPYI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYRGXMSR� ��*MKYVI� ��E
�� �XLI� �VIWYPXW� �GSYPH� �EPWS� �WYKKIWX� �XLEX� �ERMQEPW� �EVI� �GEPGYPEXMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
I\TIGXEXMSRW��SJ��JYXYVI��VI[EVHW��MR��E��[E]��XLEX��HSIW��RSX��QEXGL��XLI��XVYI��YRHIVP]MRK��WXVYGXYVI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJ��XLI��XEWO���7YGL��E��QMWQEXGL��GSYPH��GSQI��EFSYX��MJ��XLI��VITVIWIRXEXMSR��XLEX��XLI��ERMQEPW��EVI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
STIVEXMRK���SR���EVI���QMWVITVIWIRXMRK���XLI���WXEXMWXMGEP���WXVYGXYVI���SJ���XLI���XEWO��ǧ
ǧ
8S� �EWO� �LS[� �XLI� �YRHIVP]MRK� �WXEXI� �VITVIWIRXEXMSR� �GSYPH� �FI� �HMJJIVIRX�� �[I� �RSXI� �XLEX� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
H]REQMGW� �SJ� �XLI� �PEXIRX� �ZEVMEFPI��MR��XLI��XEWO��MW��RSX��QEHI��EZEMPEFPI��XS��ERMQEPW��ERH��XLEX��XLI]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
RIIH��XS��MRJIV��LS[��XLI��XEWO��WLSYPH��FI��VITVIWIRXIH��YWMRK��SRP]��XLI��WTEVWI��SFWIVZEXMSRW��XLI]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIGMIZI�� �4VIZMSYW� �[SVO� �LEW� �WLS[R� �XLEX� �TSTYPEXMSR� �H]REQMGW� �MR� �XLI� �WXVMEXYQ� �HYVMRK� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP��IRGSHI��IPETWIH��XMQI��[MXL��LMKL��ƻHIPMX]��ERH��XLEX��XVMEP��XS��XVMEP��ZEVMEFMPMX]��MR��LS[��EGXMZMX]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IZSPZIW� �MW� �TVIHMGXMZI� �SJ� �ERMQEPWƅ� �XIQTSVEP� �NYHKIQIRXW� �+SYZȓE� �IX� �EP��� �����
��� �,IRGI�� �[I�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QEMRXEMRIH��LMKL�VIWSPYXMSR��[MXL��[LMGL��XMQI��WMRGI��MRXIVZEP��SRWIX��[EW��IRGSHIH��MR��XLI��QSHIP��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
3XLIV� �[SVO�� �MR� �XLI� �GSRXI\X� �SJ� �ER� �MRXIVZEP� �VITVSHYGXMSR� �XEWO�� �LEW� �WLS[R� �XLEX� �GSVXMGEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
H]REQMGW� �IRGSHI� �IPETWIH� �XMQI� �WMRGI� �MRXIVZEP� �SRWIX� �ERH� �SJJWIX� �MR� �E� �WMQMPEV� �QERRIV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�6IQMRKXSR� �IX� �EP��� �����
��� �&EWIH� �SR� �XLIWI� �ƻRHMRKW�� �[I� �EWWYQIH� �MR� �XLI� �QSHIP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MQTPIQIRXEXMSR��EFSZI���XLEX��ERMQEPW��[SYPH��VITVIWIRX��IPETWIH��XMQI��WMRGI��MRXIVZEP��SRWIX��ERH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJJWIX� �MR� �E� �WMQMPEV��QERRIV���[MXL��LMKL��ƻHIPMX]���HYVMRK��ER��MRXIVZEP��HMWGVMQMREXMSR��XEWO��EW��[IPP��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
,S[IZIV���XLMW��EWWYQTXMSR��QE]��RSX��FI��[IPP��EPMKRIH��[MXL��LS[��ERMQEPW��QE]��FI��VITVIWIRXMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��MRXIVZEP��HMWGVMQMREXMSR��XEWO���(VE[MRK��SR��XLI��TVMRGMTPIW��SJ��IƽGMIRX��GSHMRK���[I��VIEWSRIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLEX� �MR� �EHHMXMSR� �XS� �QE\MQMWMRK� �XLI� �SZIVEPP� �RYQFIV� �SJ� �VI[EVHW� �SFXEMRIH� �HYVMRK� �XLI� �XEWO��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERMQEPW��QE]��[ERX��XS��QMRMQMWI��XLI��GSQTYXEXMSREP��VIWSYVGIW��VIUYMVIH��XS��IWXMQEXI��XLI��ZEPYI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYRGXMSR� �ERH� �TSPMG]� �SZIV� �EPP� �TSWWMFPI� �WXEXIW�� �-R� �TEVXMGYPEV�� �[I� �L]TSXLIWMWIH� �XLEX� �ERMQEPWƅ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QE]��IRGSHI��XMQI�ZEV]MRK��ZEPYI��JYRGXMSRW��[MXL��LMKLIV��VIWSPYXMSR��HYVMRK��XLI��MRXIVZEP��ERH��FYX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
RSX� �EJXIV� �XLI� �MRXIVZEP�� �,IRGI�� �[I� �EWOIH� �[LIXLIV� �ERH� �LS[� �IRGSHMRK� �IPETWIH� �XMQI� �WMRGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP� �SRWIX� �ERH� �SJJWIX� �[MXL� �HMJJIVIRX��VIWSPYXMSRW��[SYPH��EJJIGX��XEWO��TIVJSVQERGI��EW��[IPP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EW���VI[EVH���I\TIGXEXMSRW���PIEVRX���HYVMRK���XLI���XEWO��ǧǧ
ǧ

��ǧ
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60���EKIRX���[MXL���IƽGMIRX���VITVIWIRXEXMSR���GER���VITVSHYGI���XVMEP�XS�XVMEP���VIPEXMSRWLMT���FIX[IIR�ǧ
(%���VIWTSRWI���ERH���GLSMGIW�ǧ
ǧ
0IX� �YW��GSRWMHIV��XLI��JYRGXMSR��ETTVS\MQEXMSR��YWIH��XS��IWXMQEXI��XLI��ZEPYI��JYRGXMSR��HIWGVMFIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MR��*MKYVI���E���8LI��WM^I��SJ��IEGL��FEWMW��JYRGXMSR���SV��XMPI
��[MPP��HIXIVQMRI��LS[��EGGYVEXIP]��GLERKIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MR� �ZEPYI� �JVSQ� �SRI� �PSGEXMSR� �XS� �ERSXLIV� �GER� �FI� �IWXMQEXIH�� �-R� �XYVR�� �XLI� �RYQFIV� �SJ� �FEWMW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYRGXMSRW� ��SV� �XMPIW
� �[MPP� �HIXIVQMRI� �XLI� �GSQTYXEXMSREP� �GSWX� �SJ� �IWXMQEXMRK� �XLI� �IRXMVI� �ZEPYI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYRGXMSR���%GGSVHMRKP]���QSVI��EGGYVEG]��MRGYVW��QSVI��GSWXW���%R��IƽGMIRX��GSHMRK��WGLIQI��QMKLX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WXMTYPEXI� �XLEX� �XLI� �VIWSPYXMSR� �[MXL� �[LMGL� �ER� �STXMQEP� �WIX� �SJ� �FEWMW� �JYRGXMSRW� �XMPI� �XLI� �X[S�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HMQIRWMSRW� �SJ� �XLI� �WXEXI� �WTEGI� �WLSYPH� �HITIRH� �SR� �XLI� �HIKVII� �XS��[LMGL��XLI��VIEHSYX��ZEVMIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EPSRK� �IEGL� �SJ� �XLIWI� �HMQIRWMSRW� �7EPMREW�� �����
��� �1SVI� �WTIGMƻGEPP]�� �ZEPYI� �JYRGXMSRW� �EPSRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI� �E\MW� �XLEX� �VITVIWIRXW� �IWXMQEXIW� �SJ� �IPETWIH� �XMQI� �WMRGI� �MRXIVZEP� �SRWIX� �QE]� �FI� �IRGSHIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[MXL��LMKL��VIWSPYXMSR���WMRGI��HSMRK��WS��MW��RIGIWWEV]��JSV��XLI��EKIRX��XS��EGGYVEXIP]��VITSVX��GLSMGIW��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
:EPYI� �JYRGXMSRW� �EPSRK� �XLI� �E\MW� �XLEX� �VITVIWIRXW� �IWXMQEXIW� �SJ� �IPETWIH� �XMQI� �WMRGI� �MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJJWIX�� �SR� �XLI��SXLIV��LERH���QE]��FI��IRGSHIH��[MXL��E��PS[IV��VIWSPYXMSR���WMRGI��PEGO��SJ��EGGYVEG]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
LIVI� �QE]� �RSX� �EHZIVWIP]� �EJJIGX� �XLI� �ERMQEPƅW� �EFMPMX]� �XS� �QEOI� �XLI��GSVVIGX��GLSMGI���WII��*MKYVI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�G�I
���-R��XLI��I\XVIQI��GEWI���[LIR��XLI��E\MW��VITVIWIRXMRK��XMQI��WMRGI��MRXIVZEP��SJJWIX��MW��IRGSHIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[MXL��XLI��PS[IWX��TSWWMFPI��VIWSPYXMSR���[LMPI��WXMPP��IRGSHMRK��MRXIVZEP��SJJWIX
���XLI��FEWMW��JYRGXMSRW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IJJIGXMZIP]� �IRGSHI� �SRP]� �XMQI� �WMRGI� �MRXIVZEP� �SRWIX� �ERH� �[LIXLIV� �SV� �RSX� �MRXIVZEP� �SJJWIX� �LEW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SGGYVVIH� ��*MKYVI� ��I
�� �;I� �[MPP��VIJIV��XS��XLI��FEWMW��JYRGXMSRW��EW��HIWGVMFIH��MR��*MKYVI���E��EW��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
LMKL� �VIWSPYXMSR� �SV� �JYPP� �QETTMRK� �ERH� �XLI� �SXLIV� �I\XVIQI� �WLS[R� �MR� �*MKYVI� ��I� �EW� �XLI� �PS[�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIWSPYXMSR���SV���VITVIWIRXEXMSREPP]���IƽGMIRX���QETTMRK��ǧ
ǧ
;LIR� �[I� �XVEMR� �XLI� �60� �EKIRX� �YWMRK� �XLI� �IƽGMIRX� �QETTMRK�� �[I� �ƻRH� �XLEX� �MX� �MW� �EFPI��XS��SFXEMR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WMQMPEV� �RYQFIVW� �SJ� �VI[EVHW� �EW� �ER� �EKIRX� �XVEMRIH� �YWMRK� �XLI� �JYPP� �VIWSPYXMSR� �QETTMRK�� �8LI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IƽGMIRX� �QSHIP� �EPWS� �VITVSHYGIW� �XLI� �TVSƻPI� �SJ� �EZIVEKI� �(%� �VIWTSRWIW� �EX� �MRXIVZEP� �SJJWIX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�GSQTEVI��*MKYVI���I��ERH��*MKYVI���E
���-R��SXLIV��[SVHW���XLI��GSQTVIWWMSR��SJ��XLI��QETTMRK��EPSRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI� �WIGSRH��E\MW��HMH��RSX��EHZIVWIP]��EJJIGX��XLI��EKIRXƅW��GLSMGI��FILEZMSV���RSV��HMH��MX��GLERKI��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVIHMGXMSRW� �JSV� �EZIVEKI� �64)W� �EX� �MRXIVZEP� �SJJWIX�� �7YVTVMWMRKP]�� �LS[IZIV�� �XLI� �IƽGMIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VITVIWIRXEXMSR��MW��EPWS��EFPI��XS��VITVSHYGI��XLI��XVMEP��XS��XVMEP��VIPEXMSRWLMT��FIX[IIR��QEKRMXYHI��SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
(%��ERH��XIQTSVEP��NYHKIQIRXW���GSQTEVI��*MKYVI���J��ERH��*MKYVI���F
���8LMW��WSQI[LEX��TY^^PMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIWYPX��[EW��SRP]��SFXEMRIH��JSV��ZIV]��WXVSRK��GSQTVIWWMSRW��SJ��QETTMRKW��EPSRK��XLI��WIGSRH��E\MW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERH��RSX��JSV��MRXIVQIHMEXI��PIZIPW��SJ��GSQTVIWWMSR���;LIR��[I��WMQYPEXIH��XLI��EKIRX��YWMRK��WIZIVEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVQIHMEXI� �PIZIPW� �SJ� �GSQTVIWWMSR� �MR� �VITVIWIRXMRK� �IPETWIH� �XMQI� �WMRGI� �MRXIVZEP��SJJWIX���[I�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SFXEMRIH� �VIWYPXW� �QSVI� �WMQMPEV� �XS� �XLI� �YRGSRWXVEMRIH� �EKIRX� ��WII��7YTTPIQIRXEV]��*MKYVIW����ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERH���
���%GGSVHMRKP]���SRP]��E��PEVKI��HMJJIVIRGI��MR��XLI��VIWSPYXMSR��[MXL��[LMGL��IPETWIH��XMQI��WMRGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP� �SRWIX� �ERH� �SJJWIX� �EVI� �IRGSHIH� �GER� �I\TPEMR� �XLI� �SFWIVZIH� �(%� �VIWTSRWIW� �ERH� �XLIMV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIPEXMSR���XS���FILEZMSV��ǧ
ǧ
;I��[SYPH��PMOI��XS��RSXI��XLEX��[I��LEZI��JSGYWIH��TVMQEVMP]��SR��HIWGVMFMRK��LS[��GLERKMRK��XLI��FEWMW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYRGXMSRW���[MXLSYX��GLERKMRK��XLI��H]REQMGW��SJ��XLI��PEXIRX��ZEVMEFPI���GER��EGLMIZI��E��QSVI��GSEVWI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ETTVS\MQEXMSR� �SJ� �XLI� �ZEPYI� �JYRGXMSR� �EPSRK� �XLI� �WIGSRH� �HMQIRWMSR� �SJ� �XLI� �PEXIRX� �ZEVMEFPI��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
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,S[IZIV���[I��GSYPH��LEZI��EGLMIZIH��XLI��WEQI��VIWYPX��F]��OIITMRK��XLI��FEWMW��JYRGXMSRW��XLI��WEQI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERH��GLERKMRK��XLI��H]REQMGW��SJ��XLI��PEXIRX��ZEVMEFPI���7MRGI��XLI��REXYVI��SJ��ZEPYI��ETTVS\MQEXMSR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SRP]� �HITIRHW��SRP]��SR��XLI��VIPEXMSRWLMT��FIX[IIR��XLI��PEXIRX��ZEVMEFPI��ERH��XLI��FEWMW��JYRGXMSRW��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JSV��WMQTPMGMX]��[I��SRP]��I\TPEMR��MR��HIXEMP��SYV��MQTPIQIRXEXMSR��XLEX��GLERKIW��XLI��FEWMW��JYRGXMSRW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERH��RSX��H]REQMGW��SJ��XLI��PEXIRX��ZEVMEFPI���JSV��QSVI��HIXEMPW��WII��1IXLSHW��WIGXMSR���
���;I��[SYPH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EPWS��PMOI��XS��RSXI��XLEX���EPXLSYKL��XLI��IƽGMIRX��QETTMRK��XLEX��[I��GSRWMHIV��MR��HIXEMP��MW��EW��WLS[R�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MR��*MKYVI���I���XLIVI��EVI��MRHIIH��QYPXMTPI��[E]W��XS��WTIGMJ]��XLI��H]REQMGW��SJ��XLI��PEXIRX��ZEVMEFPI��SV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��QETTMRK��XS��ETTVS\MQEXI��ZEPYI��JYRGXMSRW��MR��SYV���(��WXEXI��WTEGI��XLEX��[SYPH��FI��IUYMZEPIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XS� �XLI� �IƽGMIRX� �VITVIWIRXEXMSR� �[I� �HMWGYWW� �MR� �XIVQW� �SJ� �RYQFIV� �SJ� �TEVEQIXIVW� �XS� �FI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IWXMQEXIH� �JSV� �ZEPYI� �ETTVS\MQEXMSR�� �,S[IZIV�� �RSRI� �SJ� �XLIWI� �EPXIVREXMZIW� �EPPS[� �YW� �XS�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VITVSHYGI��XLI��HEXE��WLS[R��MR��*MKYVIW���E��ERH���F��WMQYPXERISYWP]���3RP]��[LIR��XLI��VIPEXMSRWLMT�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FIX[IIR� �XLI� �PEXIRX� �ZEVMEFPI� �ERH� �XLI� �QETTMRK� �MW� �OITX� �XLI� �WEQI� �EW� �MR� �XLI� �IƽGMIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VITVIWIRXEXMSR� �[I� �HMWGYWWIH�� �GER� �XLI� �60� �QSHIP� �VITVSHYGI� �XLI� �SFWIVZIH� �HEXE�� �7SQI� �SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLIWI���EPXIVREXMZIW���EVI���HMWGYWWIH���MR���1IXLSHW���WIGXMSR������ǧǧ
ǧ
6I[EVH���I\TIGXEXMSRW���EX���MRXIVZEP���SJJWIX���EVI���QEVOIHP]���HMJJIVIRX���YRHIV���XLI���HMJJIVIRX�ǧ
QETTMRKW�ǧ
ǧ
8S� �YRHIVWXERH��[L]��SYV��TVSTSWIH��IƽGMIRX��QETTMRK��VIWYPXW��MR��ZIV]��HMJJIVIRX��64)W���[I��PSSO�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EX��XLI��ZEPYI��JYRGXMSR��PIEVRIH��F]��XLI��EKIRXW��YWMRK��XLI��JYPP��ZW��IƽGMIRX��QETTMRKW���EW��WLS[R��MR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI� �WGLIQEXMGW� �MR� �*MKYVI� ��E� �ERH� ��I� �VIWTIGXMZIP]
�� �;I� �RSXI� �XLEX� �64)W� �EX� �MRXIVZEP� �SJJWIX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIƼIGX� �XLI��HMJJIVIRGI��FIX[IIR��XLI��EKIRXƅW��VI[EVH��I\TIGXEXMSR���KMZIR��F]��XLI��GSVVIWTSRHMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ZEPYI� �JYRGXMSR
� �HYVMRK� �XLI� �MRXIVZEP� �ERH� �MXW� �VI[EVH� �I\TIGXEXMSR� �EX� �MRXIVZEP� �SJJWIX�� �EX� �[LMGL�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TSMRX��XLI��EKIRX��HSIW��LEZI��ER��IWXMQEXI��SJ��XLI��MRXIVZEP��HYVEXMSR��XS��FI��GPEWWMƻIH��SR��XLEX��XVMEP��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
*SV� �EKIRXW� �YWMRK� �XLI� �JYPP� �QETTMRK�� �VI[EVH� �I\TIGXEXMSRW� �FIJSVI� �MRXIVZEP� �SJJWIX� �VIƼIGX� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
LE^EVH��VEXI��SJ��MRXIVZEP��SJJWIX��ERH��GLSMGI��EGGYVEG]���[LMGL��MRGVIEWI��EW��E��JYRGXMSR��SJ��IPETWIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XMQI���*MKYVI���E
���%JXIV��MRXIVZEP��SJJWIX���XLI��EKIRX��LEW��EGUYMVIH��ER��IWXMQEXI��SJ��XLI��TVIWIRXIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP���ERH���XLIVIJSVI���MXW��VI[EVH��I\TIGXEXMSRW��SRP]��VIƼIGX��GLSMGI��EGGYVEG]���*MKYVI���F
���%X�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ER]� �XMQI�� �XLI��HMJJIVIRGI��FIX[IIR��XLIWI��X[S��ZEPYI��JYRGXMSRW��HIXIVQMRIW��XLI��64)��MJ��MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJJWIX��[EW��TVIWIRXIH��EX��XLEX��XMQI���*MKYVI���G
���'SRWIUYIRXP]���64)W��EX��MRXIVZEP��SJJWIX��VIƼIGX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FSXL���XLI���LE^EVH���VEXI���SJ���MRXIVZEP���SJJWIX���ERH���XLI���EKIRXƅW���GLSMGI���EGGYVEG]��ǧǧ
ǧ
7MQMPEVP]���[I��GER��PSSO��EX��XLI��ZEPYI��JYRGXMSR��PIEVRIH��YWMRK��XLI��IƽGMIRX��QETTMRK���%W��FIJSVI��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[I��WII��XLEX��VI[EVH��I\TIGXEXMSRW��HYVMRK��XLI��MRXIVZEP��MRGVIEWI��[MXL��XLI��PIRKXL��SJ��XLI��MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�*MKYVI� ��H
�� �,S[IZIV�� �VI[EVH� �I\TIGXEXMSRW� �EJXIV� �MRXIVZEP� �SJJWIX� �HS� �RSX� �WMQTP]� �VIƼIGX� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EKIRXƅW� �GLSMGI� �EGGYVEG]�� �-RWXIEH�� �XLI]� �I\LMFMX� �E� �WXVSRK� �EW]QQIXV]� �EVSYRH� �XLI� �HIGMWMSR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FSYRHEV]� ��*MKYVI� ��I
�� �;I� �WII� �XLEX� �SR� �XLI��PSRK��WMHI��SJ��XLI��FSYRHEV]���VI[EVH��I\TIGXEXMSRW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRGVIEWI��QYGL��QSVI��WPS[P]��EW��E��JYRGXMSR��SJ��HMWXERGI��JVSQ��XLI��FSYRHEV]��XLER��SR��XLI��WLSVX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WMHI��SJ��XLI��FSYRHEV]���'SRWIUYIRXP]���XLI��VIWYPXMRK��64)W��VIƼIGX��XLMW��EW]QQIXV]��ERH��WLS[��E�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WPS[IV� �VMWI� �SR� �XLI� �PSRK� �WMHI� �SJ� �XLI��HIGMWMSR��FSYRHEV]��GSQTEVIH��XS��XLI��WLSVX��WMHI���*MKYVI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�J
�� �&IJSVI� �I\TPSVMRK� �XLI��SVMKMR��SJ��XLMW��EW]QQIXV]���HMWGYWWIH��MR��XLI��JSPPS[MRK��WIGXMSR
���[I�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
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[MPP� �WLS[� �XLEX� �MX� �WYFWXERXMEPP]� �GLERKIW� �XLI� �XVMEP� �XS� �XVMEP� �VIPEXMSRWLMT� �FIX[IIR� �XLI� �ERMQEPWƅ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FILEZMSYV���ERH���HSTEQMRI���EGXMZMX]��ǧǧ
ǧ
0IX� �YW� �ƻVWX� �GSRWMHIV� �X[S� �RIEV�FSYRHEV]� �MRXIVZEPW�� �*SV� �IEGL� �SJ��XLIWI��MRXIVZEPW���XLI��EKIRXƅW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IWXMQEXI� �SJ� �IPETWIH� �XMQI� �[MPP� �ZEV]� �JVSQ� �XVMEP� �XS� �XVMEP��EW��HIWGVMFIH��F]��XLI��X[S��HMWXVMFYXMSRW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WLS[R��MR��*MKYVI���E��ERH��*MKYVI���H���;I��VIGEPP��XLEX��XLI��EKIRXƅW��HIGMWMSRW��EVI��FEWIH��IRXMVIP]��SR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MXW� �MRXIVREP� �IWXMQEXIW� �SJ� �IPETWIH� �XMQI�� �[LIR� �XLI� �IWXMQEXI� �MW� �WLSVXIV� ��SV� �PSRKIV
� �XLER� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FSYRHEV]�� �XLI� �EKIRX� �[MPP� �VITSVX� �GLSMGI� �ƄWLSVXƅ� ��SV� �ƄPSRKƅ
� �[MXL� �LMKLIV� �TVSFEFMPMX]�� �;I� �GER�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLIVIJSVI� �WTPMX� �IEGL��SJ��XLI��HMWXVMFYXMSRW��FEWIH��SR��XLI��GLSMGI��SJ��XLI��EKIRX���*MKYVI���E�H���VIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERH� �FPYI� �EVIEW
�� �8LMW� �TVSGIHYVI� �GVIEXIW� �JSYV� �KVSYTW� �SJ� �XVMEPW�� �KMZIR� �F]� �XLI� �X[S�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
RIEV�FSYRHEV]��MRXIVZEPW��ERH��XLI��X[S��GLSMGIW��SJ��XLI��EKIRX���;MXLMR��IEGL��KVSYT���XLI��ZEVMEFMPMX]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MR� �XMQI� �IWXMQEXIW� �KMZIW� �VMWI� �XS� �EWWSGMEXIH� �ZEVMEFMPMX]� �MR� �64)W�� �8LI� �JSYV� �VIWYPXMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HMWXVMFYXMSRW��SJ��64)W��EVI��WLS[R��MR��*MKYVI���F�I���,IVI���XLI��X[S��TERIPW��KVSYT��XVMEPW��EGGSVHMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XS��XLI��TVIWIRXIH��MRXIVZEP���ERH��XLI��VIH��ERH��FPYI��64)��HMWXVMFYXMSRW��MR��IEGL��TERIP��GSVVIWTSRH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XS� �XVMEPW� �KVSYTIH� �EGGSVHMRK� �XS� �XLI� �ERMQEPƅW� �GLSMGI�� �9WMRK� �XLIWI� �KVSYTMRKW�� �[I� �GER� �RS[�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WXYH]� �LS[� �LMKL� �SV��PS[��64)��XVMEPW��VIPEXI��XS��FILEZMSV���8S��HS��WS���[I��ƻVWX��HIƻRI��LMKL���SV��PS[
�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
64)� �XVMEPW� �JSV� �E� �KMZIR� �MRXIVZEP� �EW� �EPP� �XVMEPW� �[MXL��64)W��KVIEXIV���SV��WQEPPIV
��XLER��XLI��QIHMER�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
64)��JSV��XLEX��MRXIVZEP���MRHMGEXIH��F]��XLI��HEWLIH��PMRI
���8LI��JVEGXMSR��SJ��PSRK��GLSMGIW��JEPPMRK��MRXS�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��LMKL���SV��PS[
��64)��XVMEPW��WLS[R��MR��*MKYVI���G�J��GSVVIWTSRH��XS��TSMRXW��EX��XLI��RIEV��FSYRHEV]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEPW� �MR� �XLI� �TW]GLSQIXVMG� �JYRGXMSRW� �JSV� �WLS[R� �MR� �*MKYVI� ��G� ��[LMGL� �EVI� �JSV� �EPP� �MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HYVEXMSRW
��ǧ
ǧ
*SV��XLI��60��EKIRX��YWMRK��XLI��JYPP��QETTMRK���64)W��SR��MRGSVVIGX��XVMEPW��EVI��SR��EZIVEKI��PS[IV��XLER�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
64)W��SR��GSVVIGX��XVMEPW���*MKYVI���F�I
���-R��XYVR���MJ��[I��WTPMX��EPP��XVMEPW��FEWIH��SR��XLI��QEKRMXYHI��SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
64)W���MVVIWTIGXMZI��SJ��XLI��MRXIVZEP���[I��ƻRH� �XLEX��XLI��EKIRX��QEHI��QSVI��QMWXEOIW��SR��PS[��64)�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVMEPW��GSQTEVIH��XS��LMKL��64)��XVMEPW���8LYW���XLI��TW]GLSQIXVMG��GYVZIW��JSV��XLIWI��X[S��KVSYTW��SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVMEPW��WLS[��E��PEVKIV��HMJJIVIRGI��MR��WPSTI��ERH��GVSWW��IEGL��SXLIV��EVSYRH��XLI��HIGMWMSR��FSYRHEV]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�*MKYVI� ��G�J
�� �*SV� �XLI� �60� �EKIRX� �YWMRK� �XLI� �IƽGMIRX� �QETTMRK�� �XLI� �TMGXYVI� �MW� �ZIV]� �HMJJIVIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�*MKYVI���K�P
���,IVI��[I��ƻRH��XLEX��64)W��EVI��SR��EZIVEKI��PS[IV��[LIR��XLI��EKIRX��VITSVXW��GLSMGIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EW��PSRK���MVVIWTIGXMZI��SJ��XLI��MRXIVZEP���*MKYVI���L�O
���'SRWIUYIRXP]���XLI��TW]GLSQIXVMG��JYRGXMSRW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JSV� �LMKL��ERH��PS[��64)W��WLS[��E��PEVKIV��GLERKI��MR��FMEW��ERH��XLEX��XLI��TW]GLSQIXVMG��GYVZIW��JSV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLIWI���KVSYTW���SJ���XVMEPW���HS���RSX���GVSWW���IEGL���SXLIV���RIEV���XLI���FSYRHEV]����*MKYVI����N�P
��ǧ
ǧ
)ƽGMIRX���QETTMRK���TVIHMGXW���TVSGVEWXMREXMSR���SJ���GLSMGIW���JSV���MRXIVZEP���HYVEXMSRW���IWXMQEXIH���EW�ǧ
PSRK���ERH���GPSWI���XS���XLI���HIGMWMSR���FSYRHEV]�ǧǧ
ǧ
*MREPP]���[I��WXYHMIH��XLI��SVMKMR��SJ��XLI��EW]QQIXV]��MR��XLI��ZEPYI��JYRGXMSR��JSV��XLI��EKIRX��YWMRK��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IƽGMIRX� �QETTMRK�� �;I� �ƻRH� �XLEX� �XLI� �PS[�VIWSPYXMSR� �EPSRK� �XLI� �WIGSRH� �E\MW� �PIEHW� �XS� �E�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
W]WXIQEXMG��EQFMKYMX]��MR��WSQI��TEVXW��SJ��XLI��WXEXI��WTEGI��MR��IWXMQEXMRK��ZEPYI��ERH��XLI��STXMQEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGXMSR��JSV��XLSWI��PSGEXMSRW���*SV��I\EQTPI���PIX��YW��GSRWMHIV��E��FEWMW��JYRGXMSR��XLEX��WTERW��E��VIKMSR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MR��WXEXI��WTEGI��XLEX��XLI��EKIRX��[SYPH��ZMWMX��VMKLX��EJXIV��XLI��IRH��SJ��E��PSRK��MRXIVZEP���QEVOIH��[MXL�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��KVE]��VIGXERKPI��MR��*MKYVI���E
���;LMPI��XLI��EKIRX��GER��IRGSYRXIV��XLMW��VIKMSR��HMVIGXP]��EJXIV��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
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IRH��SJ��E��PSRK��MRXIVZEP���MX��GSYPH��EPWS��FI��IRGSYRXIVIH��MJ��XLI��EKIRX��[EW��TVIWIRXIH��[MXL��E��WLSVX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP�� �FYX� �[MXLLIPH� �GLSMGI� �JSV��WIZIVEP��XMQI��WXITW���TYVTPI��XVENIGXSV]��MR��*MKYVI���E
���,IRGI��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI� �VI[EVH� �I\TIGXEXMSR��EWWSGMEXIH��[MXL��XLMW��FEWMW��[MPP��FI��IWXMQEXIH��F]��EZIVEKMRK��SZIV��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVMEPW� �JVSQ� �FSXL� �GEXIKSVMIW� �SJ� �MRXIVZEP� �HYVEXMSRW� �M�I�� �[LIR� �XLI� �EKIRXƅW� �IWXMQEXI� �SJ� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP� �TVIWIRXIH� �MW� �PSRKIV� �SV� �WLSVXIV� �XLER� �XLI� �PIEVRX� �FSYRHEV]�� �%W� �E� �GSRWIUYIRGI�� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EKIRX��[SYPH��FI��MQTIHIH��MR��PIEVRMRK��XLI��GSVVIGX��ZEPYI��SJ��XLIWI��WXEXIW��EW��[IPP��EW��XLI��STXMQEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGXMSR��EX��XLIWI��PSGEXMSRW���-RHIIH���XLMW��MW��XVYI��JSV��EPP��XLI��TSWX�MRXIVZEP��FEWMW��JYRGXMSRW��MR��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IƽGMIRX� �QETTMRK�� �8LI]� �IRGSHI� �IPETWIH� �XMQI� �WMRGI� �MRXIVZEP� �SRWIX� �ERH� �[LIXLIV� �SV� �RSX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP� �SJJWIX� �LEH� �SGGYVVIH�� �%GGSVHMRKP]�� �XLI� �FEWMW� �JYRGXMSRW� �HS� �RSX� �EPPS[� �XLI� �EKIRX� �XS�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HMWEQFMKYEXI� �FIX[IIR� �XVMEPW� �SR� �[LMGL� �HMJJIVIRX� �MRXIVZEP� �HYVEXMSRW� �[IVI� �TVIWIRXIH� �MJ� �MX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[MXLLSPHW���GLSMGI���JSV���WIZIVEP���XMQI���WXITW��ǧǧ
ǧ
8LI� �EQFMKYMX]� �MR� �XLMW� �IƽGMIRX� �QETTMRK� �GER� �FI� �EZSMHIH� �MJ� �XLI� �EKIRX� �VITSVXW� �GLSMGIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MQQIHMEXIP]� �EJXIV� �MRXIVZEP� �SJJWIX�� �IWTIGMEPP]� �JSV� �MRXIVZEPW� �IWXMQEXIH� �XS��FI��WLSVXIV��XLER��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HIGMWMSR��FSYRHEV]���3RGI��XLI��GLSMGI��MW��QEHI���XLI��EKIRX��XVERWMXMSRW��MRXS��XLI��MRXIV�XVMEP��MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WXEXI�� �ERH� �XLIVIF]� �EZSMHW� �ZMWMXMRK� �SXLIV� �TSWX�MRXIVZEP��WXEXIW���;MXL��XLMW��WXVEXIK]���WXEXIW��XLEX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JEPP��MRXS��XLI��VIKMSR��MRHMGEXIH��F]��XLI��KVI]��VIGXERKPI��MR��*MKYVI���E��EVI��SRP]��IRGSYRXIVIH��[LIR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��EKIRX��IWXMQEXIW��XLI��MRXIVZEP��XS��FI��PSRKIV��XLER��XLI��HIGMWMSR��FSYRHEV]���-R��XYVR���XLI��EKIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GER��PIEVR��XLEX��XLI��GSVVIGX��GLSMGI��EWWSGMEXIH��[MXL��XLSWI��WXEXIW��MW��ƄPSRKƅ���-RHIIH���[I��ƻRH��XLEX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[LIR� �EKIRXW� �YWI� �XLI� �IƽGMIRX� �QETTMRK��ERH��[LIR��XLI]��IWXMQEXI��XLI��MRXIVZEP��XS��FI��WLSVXIV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLER��XLI��HIGMWMSR��FSYRHEV]���XLI]��VITSVX��GLSMGIW��[MXL��ZIV]��WLSVX��VIWTSRWI��XMQIW���*MKYVI���F
��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
*SV� �MRXIVZEPW� �PSRKIV� �XLER� �XLI� �HIGMWMSR� �FSYRHEV]�� �LS[IZIV�� �XLIVI� �MW� �RS��YVKIRG]��XS��VIWTSRH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EJXIV� �MRXIVZEP� �SJJWIX�� �-R� �XLMW� �GEWI�� �MJ� �XLI� �EKIRX� �[EMXW� �EJXIV� �XLI� �MRXIVZEP� �SJJWIX�� �XLI� �GSVVIGX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGXMSR� �EWWSGMEXIH� �[MXL� �XLI� �TSWX�MRXIVZEP� �SJJWIX��WXEXIW��[MPP��RSX��GLERKI��[MXL��XLI��TEWWEKI��SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XMQI�� �,IRGI�� �HIPE]MRK� �GLSMGI� �[MPP� �RSX� �LEZI� �ER]� �HIXVMQIRXEP� �IJJIGX� �SR� �GLSMGI� �FILEZMSYV��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
'YVMSYWP]�� �LS[IZIV�� �XLI� �IƽGMIRX� �QETTMRK� �RSX� �SRP]� �EPPS[W� �HIPE]MRK� �RIEV� �FSYRHEV]� �PSRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLSMGIW����FYX���MRGIRXMZMWIW���MX��ǧǧ
ǧ
8S� �YRHIVWXERH� �[L]�� �PIXƅW� �GSRWMHIV� �XLI� �ZEPYI� �JYRGXMSR� �SJ� �ER� �EKIRX� �YWMRK� �XLI� �IƽGMIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QETTMRK���FYX��[LIVI��XLI��EKIRX��MW��JSVGIH��XS��VITSVX��E��GLSMGI��MQQIHMEXIP]��EJXIV��MRXIVZEP��SJJWIX��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
-R� �XLMW� �GEWI�� �XLI� �ZEPYI� �JYRGXMSR� �IWXMQEXIH� �JSV� �XLI� �TSWX�MRXIVZEP� �SJJWIX� �WXEXIW� �YWMRK� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IƽGMIRX��QSHIP��MW��XLI��WEQI��EW��XLEX��SJ��XLI��WXEXIW��MQQIHMEXIP]��EJXIV��MRXIVZEP��SJJWIX��YWMRK��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYPP�QETTMRK���%JXIV��MRXIVZEP��SJJWIX���WXEXIW��JYVXLIV��JVSQ��XLI��FSYRHEV]��LEZI��LMKLIV��ZEPYI��XLER�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLSWI��GPSWI��XS��XLI��FSYRHEV]���2S[���PIXƅW��WE]���XLI��EKIRX��MW��TIVQMXXIH��XS��LEZI��ZEVMEFPI��VIWTSRWI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XMQIW���0IXƅW��ƻVWX��GSRWMHIV��XLI��ZEPYI��SJ��XLI��WIUYIRGI��SJ��WXEXIW��XLI��EKIRX��[SYPH��IRGSYRXIV��MJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MX� �VIGIMZIH� �E� �ƄWLSVXƅ� �MRXIVZEP� �ERH� �[MXLLIPH��GLSMGI��EJXIV��MRXIVZEP��SJJWIX���WLS[R��F]��XLI��TYVTPI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVENIGXSV]� �MR� �7YTT�� �*MK����E��ERH���F
���-R��XLMW��GEWI���MJ��XLI��EKIRX��[EMXW��EJXIV��MRXIVZEP��SJJWIX���XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ZEPYI��SJ��XLI��WIUYIRGI��SJ��WXEXIW��IRGSYRXIVIH��HIGVIEWIW��[MXL��XMQI���WLS[R��F]��XLI��VIH��EVVS[�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MR��7YTT���*MK����F
���,IRGI���MJ��XLI��EKIRX��[MXLLSPHW��GLSMGIW���MX��[MPP��IRGSYRXIV��RIKEXMZI��64)W��EW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IPETWIH� �XMQI� �EHZERGIW� �M�I�� �MX� �QSZIW� �XS� �WXEXIW� �XLEX� �LEZI� �PS[IV� �ZEPYI� �XLER� �XLI� �TVIGIHMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WXEXIW���,S[IZIV���MJ��MX��VITSVXW��MXƅW��GLSMGI��MQQIHMEXIP]���MX��[MPP���SR��EZIVEKI���KIX��̂ IVS��64)W��WMRGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLSMGIW��PIEH��XLI��EKIRX��XS��XVERWMXMSR��XS��XLI��XIVQMREP��WXEXI��ERH��SFXEMR��VI[EVHW��[LMGL��EVI��SR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
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EZIVEKI��IUYEP��XS��XLI��ZEPYI��SJ��XLI��WXEXI��NYWX��TVIGIHMRK��XLI��GLSMGI���7MRGI���XLI��TSPMG]��SJ��XLI��60�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EKIRX��MW��XS��GLSSWI��EGXMSRW��XLEX��PIEH��XS��WXEXIW��[MXL��XLI��LMKLIWX��ZEPYI���XLI��STXMQEP��WXVEXIK]��XS�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VITSVX��GLSMGIW��MQQIHMEXIP]���3R��XLI��SXLIV��LERH���MJ��XLI��EKIRX��VIGIMZIW��E��ƄPSRKƅ��MRXIVZEP���WLS[R�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
F]� �XLI� �FVS[R� �XVENIGXSV]� �MR� �7YTT�� �*MK�� ��E� �ERH� ��G
�� �IWTIGMEPP]� �SRI� �GPSWI� �XS� �XLI� �HIGMWMSR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FSYRHEV]�� �[I� �WII� �XLEX� �XLI� �ZEPYI� �SJ� �XLI� �WIUYIRGI� �SJ� �WXEXIW� �EJXIV��MRXIVZEP��SJJWIX��MRGVIEWIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[MXL��XMQI���WLS[R��F]��XLI��VIH��EVVS[��MR��7YTT���*MK����G
���,IRGI���MJ��XLI��EKIRX��[MXLLSPHW��GLSMGIW��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MX� �[MPP� �IRGSYRXIV� �TSWMXMZI� �64)W��EW��IPETWIH��XMQI��EHZERGIW��M�I���MX��QSZIW��XS��WXEXIW��XLEX��LEZI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
LMKLIV��ZEPYI��XLER��XLI��TVIGIHMRK��WXEXIW���8LMW��MW��[LEX��HVMZIW��TVSGVEWXMREXMSR��SJ��GLSMGIW��MR��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QSHIP� �[LIR� �XLI� �TVIWIRXIH� �MRXIVZEP� �MW� �IWXMQEXIH� �XS� �FI� �PSRK� �ERH��GPSWI��XS��XLI��FSYRHEV]���-R�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XYVR�� �XLIWI� �XVERWMXMSRW� �FIX[IIR� �WXEXIW� �EJXIV� �MRXIVZEP� �SJJWIX� �ƼEXXIR� �XLI� �ZEPYI� �JYRGXMSR� �SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLSWI��WXEXIW��SR��XLI��PSRK��WMHI��SJ��XLI��FSYRHEV]��ERH��LIRGI��GEYWIW��XLI��EW]QQIXV]��[I��WII��MR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI� �ZEPYI��JYRGXMSR��[LIR��YWMRK��XLI��IƽGMIRX��QETTMRK���8LI��MRXIVEGXMSR��FIX[IIR��XLI��IƽGMIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QETTMRK� �ERH� �XLI� �TSPMG]� �PIEVRIH� �[LIR� �YWMRK� �MX�� �GEYWIW� �XLI� �60� �EKIRX� �XS� �PIEVR� �VI[EVH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
I\TIGXEXMSRW� �XLEX� �KIRIVEXI� �64)W� �WMQMPEV� �XS� �XLI� �HSTEQMRI� �EGXMZMX]� �VIGSVHIH� �MR� �ERMQEPW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TIVJSVQMRK���XLI���XEWO��ǧ
ǧ
-R� �WIZIVEP� �X[S�EPXIVREXMZI� �HIGMWMSR� �QEOMRK� �TEVEHMKQW�� �ERMQEPW� �KIRIVEPP]� �XEOI� �PSRKIV� �XS�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIWTSRH��[LIR��XLI��HIGMWMSR��ZEVMEFPI��MW��GPSWI��XS��XLI��HIGMWMSR��FSYRHEV]��6SMXQER��
��7LEHPIR��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
����
����7IZIVEP��XEWOW��MR��[LMGL��VIWTSRWI��XMQIW��EVI��PSRKIV��JSV��LEVHIV��WXMQYPM��EVI��XEWOW��[LMGL�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIUYMVI� �MRXIKVEXMSR� �SJ� �RSMW]� �IZMHIRGI�� �[LIVI� �XLI� �RSMWI� �MW� �YRGSVVIPEXIH� �SZIV� �XMQI���-R��XLIWI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSRXI\XW�� �PSRKIV� �VIWTSRWI� �XMQIW� �EPPS[� �ERMQEPW� �XS� �MRXIKVEXI� �SZIV� �QSVI� �WEQTPIW� �SJ� �RSMW]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IZMHIRGI� �ERH� �LEZI� �E� �FIXXIV� �IWXMQEXI� �SJ� �XLI� �WXMQYPYW� �F]� �EZIVEKMRK��SYX��XLI��RSMWI���-R��SXLIV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[SVHW�� �PSRKIV� �VIWTSRWI� �XMQIW� �VIWYPX� �JVSQ� �MRGVIEWIH� �HIPMFIVEXMSR� �[LIR� �XLI� �WXMQYPYW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GEXIKSV]� �MW� �QSVI� �EQFMKYSYW�� �,S[IZIV�� �XLI� �VIWTSRWI� �XMQIW� �SJ� �XLI� �60� �EKIRX� �YWMRK� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IƽGMIRX��QETTMRK��MR��SYV��XEWO��EVI��QEVOIHP]��HMJJIVIRX���EW��XLI]��TVIHMGX��PSRK��VIWTSRWIW��SRP]��JSV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HMƽGYPX� �ƄPSRKƅ� �GLSMGIW�� �FYX� �RSX� �JSV� �HMƽGYPX� �ƄWLSVXƅ� �GLSMGIW�� �-R� �SXLIV� �[SVHW�� �XLI� �60� �EKIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
KIRIVEXIW� �E� �LMKLP]� �RSR�XVMZMEP� �TVIHMGXMSR��XLEX��GER��FI��XIWXIH��EKEMRWX��HEXE���8LI��PSRK��68W��[I�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WII��JSV��MRXIVZEPW��XLEX��EVI��TIVGIMZIH��F]��XLI��EKIRX��XS��FI��RIEV�FSYRHEV]��ƄPSRKƅ��ETTIEV��XS��FI��E�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIWYPX� �SJ� TVSGVEWXMREXMSR� �SJ� �HMƽGYPX� �ƄPSRKƅ� �GLSMGIW�� �7YVTVMWMRKP]�� �[I� �ƻRH� �XLEX� �ERMQEPW� �EPWS�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVSGVEWXMREXIH� �EW� �TVIHMGXIH� �F]� �XLI� �QSHIP�� �8LI� �TVIHMGXIH� �TEXXIVR� �SJ� �VIWTSRWI� �XMQIW��JVSQ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��QSHIP��GPSWIP]��VIWIQFPIW��XLEX��SJ��ERMQEPW��HYVMRK��XLI��XEWO���*MKYVI���G
���;I��EPWS��ƻRH��XLEX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLMW��TEXXIVR��SJ��VIWTSRWI��XMQIW��MW��RSX��VITVSHYGIH��F]��XLI��EKIRX��[LIR��YWMRK��XLI��JYPP��QETTMRK��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
1SVISZIV���XLI��TVSƻPI��SJ��VIWTSRWI��XMQIW��MW��SFWIVZIH��SRP]��JSV��LMKLP]��GSQTVIWWIH��QETTMRKW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�7YTTPIQIRXEV]� �*MKYVI���
��ERH��RSX��JSV��MRXIVQIHMEXI��PIZIPW��SJ��GSQTVIWWMSR��WYGL��EW��XLI��SRI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WLS[R���MR���*MKYVI����F�ǧǧ
ǧ
*YVXLIVQSVI�� �MJ� �[I� �JSVGI� �XLI� �EKIRX� �XS� �RSX� �LEZI� �ZEVMEFPI� �VIWTSRWI� �XMQIW�� �XLI� �TVSƻPI� �SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TW]GLSQIXVMG��GYVZIW��SJ��XVMEPW��KVSYTIH��F]��QEKRMXYHI��SJ��64)W��EX��MRXIVZEP��SJJWIX��MR��XLI��EKIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QEXGLIW� �XLSWI� �VIWYPXMRK��JVSQ��XLI��JYPP��QETTMRK��ERH��HS��RSX��QEXGL��XLSWI��MR��XLI��HEXE���8LYW��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERMQEPWƅ��TEXXIVR��SJ��VIWTSRWI��XMQIW��TVSZMHIW��JYVXLIV��IZMHIRGI��XS��WYKKIWX��XLEX��ERMQEPW��QE]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRHIIH� �FI� �YWMRK� �E� �VITVIWIRXEXMSR� �WMQMPEV� �XS� �XLEX� �GETXYVIH� �F]� �XLI� �IƽGMIRX� �QETTMRK� �[LMPI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WSPZMRK���XLMW���XEWO��ǧǧ
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ǧ
(MWGYWWMSR��ǧ
ǧ
9RHIVWXERHMRK� �XLI� �REXYVI� �SJ� �VITVIWIRXEXMSRW� �YWIH� �F]� �ERMQEPW� �JSV� �ZEPYI�FEWIH� �HIGMWMSR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QEOMRK� �MW� �GVYGMEP� �XS� �JYVXLIV� �SYV� �YRHIVWXERHMRK� �SJ� �LS[� �RIYVEP� �GMVGYMXW� �WYFWIVZI� �EHETXMZI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FILEZMSVEP� �GSRXVSP�� �'LEVEGXIVMWMRK� �[LEX� �VI[EVH� �I\TIGXEXMSRW� �ERMQEPW� �PIEVR� �GER��MRJSVQ��YW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EFSYX� �LS[� �ERH� �[LEX� �ZEVMEFPIW� �XLI]� �EVI� �VITVIWIRXMRK�� �[LMGL� �MR� �XYVR� �GER� �VIZIEP� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSRWXVEMRXW� �ERH� �WXVEXIKMIW� �[MXL� �[LMGL� �ERMQEPW� �QMKLX� �FI��MRJIVVMRK��WXEXMWXMGEP��VIKYPEVMXMIW��MR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLIMV� �IRZMVSRQIRXW�� �,IVI� �[I� �WXYHMIH� �XLI� �GSQTYXEXMSRW� �YRHIVP]MRK� �E� �VMKSVSYWP]��GSRXVSPPIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XMQI� �HITIRHIRX� �FILEZMSV� �MR� �VSHIRXW�� �;I� �JSGYWIH� �SR� �X[S� �EWTIGXW� �SJ� �I\TIVMQIRXEP� �HEXE�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSPPIGXIH��HYVMRK��XLMW��FILEZMSV���XLI��VIGSVHIH��EGXMZMX]��SJ��HSTEQMRI��RIYVSRW��ERH��MXW��XVMEP��XS��XVMEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIPEXMSR� �XS��ERMQEPWƅ��GLSMGIW���9WMRK��ER��60��JVEQI[SVO���[I��MRZIWXMKEXIH��LS[��ZEV]MRK��MRXIVREP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VITVIWIRXEXMSRW���[MXL��[LMGL��XLI��EKIRX��[EW��EFPI��XS��WSPZI��XLI��XEWO���ZEVMIH��64)W��IRGSYRXIVIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
F]��XLI��EKIRX���&]��GSQTEVMRK��WYGL��64)W��[MXL��VIGSVHIH��(%��VIWTSRWIW���[I��[IVI��EFPI��XS��MRJIV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI���REXYVI���SJ���MRXIVREP���VITVIWIRXEXMSRW���ERMQEPW���QMKLX���FI���YWMRK���HYVMRK���XLMW���XEWO��ǧǧ
ǧ
-R� �WIZIVEP� �WIRWSV]� �W]WXIQW�� �XLI� �TVMRGMTPI� �SJ� �VITVIWIRXEXMSREP� �IƽGMIRG]� �LEW� �FIIR� �YWIH��XS�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLEVEGXIVMWI� �RIYVEP��GSHMRK���-R��QER]��SJ��XLIWI��W]WXIQW���XLI��REXYVI��SJ��XLI��ZEVMEFPI��XLEX��MW��XS�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FI� �VITVIWIRXIH�� �ERH� �LIRGI� �WYFNIGX� �XS� �IƽGMIRG]� �GSRWXVEMRXW�� �MW� �YWYEPP]� �[IPP� �HIƻRIH��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
,S[IZIV���MR��XLI��GEWI��SJ��60���MX��MW��YRGPIEV��[LMGL��ZEVMEFPIW��YWIH��JSV��ZEPYI��FEWIH��GLSMGIW��QMKLX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FI��WYFNIGX��XS��GSRWXVEMRXW��SJ��VITVIWIRXEXMSREP��IƽGMIRG]��MR��XLI��FVEMR��&SXZMRMGO���IX���EP��������
���ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
*SV� �I\EQTPI�� �[I� �QE]� �[ERX� �XS� �IRJSVGI� �IƽGMIRG]� �GSRWXVEMRXW� �MR� �LS[� �XLI� �WXVYGXYVI� �SJ� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IRZMVSRQIRX��MW��VITVIWIRXIH��&SXZMRMGO���2MZ���
��&EVXS����������;MQQIV���(E[���
��7LSLEQ]�������
���ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
8LMW� �ETTVSEGL� �QE]� �FI� �GSRWMHIVIH� �XS� �FI� �XLI� �GPSWIWX� �XS� �XLEX� �YWIH� �JSV� �IƽGMIRX� �GSHMRK� �MR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WIRWSV]� �W]WXIQW�� �-R� �XLMW� �GEWI�� �XLI� �TVSFPIQ��GER��FI��WXEXIH��EW��XLEX��SJ��MHIRXMJ]MRK��WXEXMWXMGEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIKYPEVMXMIW� �SV� �VIHYRHERGMIW� �MR� �XLI� �IRZMVSRQIRX� �XLEX� �GER� �FI� �PIZIVEKIH� �XS� �FEPERGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VITVIWIRXEXMSREP��GSWX��EKEMRWX��XLI��EGGYVEG]��[MXL��[LMGL��XLI��WXEXMWXMGW��SJ��XLI��IRZMVSRQIRX��GER�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FI� �IRGSHIH�� �,S[IZIV�� �XLMW� �MW� �RSX��XLI��SRP]��ETTVSEGL��XLEX��GER��FI��YWIH��JSV��VITVIWIRXEXMSREP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IƽGMIRG]� �MR� �60�� �6ITVIWIRXEXMSR� �GSRWXVEMRXW� �QE]� �FI� �YWIH� �XS��HMVIGXP]��ETTVS\MQEXI��STXMQEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ZEPYI� �JYRGXMSRW� ��*SWXIV� �
� �(E]ER�� �����
� �SV� �EGXMSR� �WTEGIW� ��7SP[E]��IX��EP��������
���-R��IEGL��SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLIWI� �GEWIW�� �SRI� �LEW� �XS� �HIƻRI� �E� �WTEGI� �[MXLMR� �[LMGL� �VITVIWIRXEXMSRW� �EVI� �WYFNIGX� �XS�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIWSYVGI� �GSRWXVEMRXW� �EW� �[IPP� �EW� �XLI� �UYERXMX]� �SJ� �MRXIVIWX� �XLEX� �RIIHW� �XS� �FI��TVIWIVZIH���M�I���E�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
PSWW� �JYRGXMSR� �[LMGL� �RIIHW� �XS� �FI� �STXMQMWIH�� �%� �OI]� �GLEPPIRKI� �MR� �YRHIVWXERHMRK� �LS[�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVMRGMTPIW� �SJ� �IƽGMIRX� �GSHMRK� �EVI� �ETTPMGEFPI� �XS� �XLI� �VI[EVH� �W]WXIQ� �MW��XS��MHIRXMJ]��XLI��WTEGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[MXLMR� �[LMGL� �VITVIWIRXEXMSREP� �GSRWXVEMRXW� �QE]� �FI� �I\TVIWWIH� �EW� �[IPP� �EW� �XLI� �PSWW��JYRGXMSR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLEX���QE]���FI���STXMQMWIH��ǧǧ
ǧ
8LI��MRXIVZEP��HMWGVMQMREXMSR��XEWO��VIUYMVIW��ERMQEPW��XS��KIRIVEXI��ERH��STIVEXI��YTSR��WXVYGXYVIH��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XMQI�IZSPZMRK� �MRXIVREP� �IWXMQEXIW� �XS� �KYMHI��HIGMWMSRW���&]��XVEMRMRK��E��60��EKIRX��SR��XLMW��XEWO��XS�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
KIRIVEXI��H]REQMGEPP]��IZSPZMRK��TEXXIVRIH��FILEZMSYV���NYWX��EW��MW��VIUYMVIH��SJ��ERMQEPW���[I��[IVI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EFPI� �XS� �XIWX� �LS[� �HMJJIVIRGIW� �MR� �XEWO� �VITVIWIRXEXMSR� �EJJIGX� �FILEZMSYV�� �[LMGL� �MR� �XYVR� �EJJIGX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VI[EVH��I\TIGXEXMSRW��HYVMRK��XLI��XEWO���;I��JSYRH��XLEX��ERMQEPW��WIIQ��XS��IRGSHI��XLI��XEWO��YWMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
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E� �VITVIWIRXEXMSR��XLEX��MW��GSQTVSQMWIH��MR��EGGYVEXIP]��GETXYVMRK��XLI��WXEXMWXMGEP��VIKYPEVMXMIW��SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI� �XEWO� �IRZMVSRQIRX�� �8LMW� �WYKKIWXW� �XLEX� �EPXLSYKL� �SYV� �VIWYPXW� �EVI� �GSRWMWXIRX� �[MXL�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VITVIWIRXEXMSREP� �GSRWXVEMRXW� �FIMRK� �I\TVIWWIH� �MR� �XLI� �WTEGI� �SJ� �LS[� �IRZMVSRQIRXEP� �WXEXIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QE]� �FI� �VITVIWIRXIH�� �XLI� �UYERXMX]� �FIMRK� �TVIWIVZIH� �MW� �RSX� �XLI� �EGGYVEG]� �[MXL� �[LMGL� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WXEXMWXMGW��SJ��XLI��IRZMVSRQIRX��GER��FI��FIWX��GETXYVIH���2SV��HSIW��XLMW��VITVIWIRXEXMSR��EPPS[��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EKIRX� �XS� �[IPP� �ETTVS\MQEXI� �XLI� �STXMQEP� �ZEPYI� �JYRGXMSR� �XLEX� �[SYPH� �FI� �JSYRH� �YWMRK� �ER�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
YREQFMKYSYW��VITVIWIRXEXMSR��SJ��XLI��IRZMVSRQIRX���8LMW��WYKKIWXW��XLEX��RIMXLIV��MW��XLI��STXMQEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ZEPYI� �JYRGXMSR� �XLI� �UYERXMX]� �XLEX� �MW� �FIMRK� �TVIWIVZIH�� �,S[IZIV�� �XLI� �VITVIWIRXEXMSR� �YWIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EPPS[W� �XLI� �EKIRX� �XS� �PIEVR� �EGXMSRW� �XLEX� �VIWYPX� �MR� �IUYMZEPIRX� �RYQFIV� �SZIVEPP� �VI[EVHW� �[LMPI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FIMRK� �QSVI� �GSQTEGX� �XLER� �SRI� �XLEX� �[SYPH� �EPPS[� �ER� �YREQFMKYSYW� �VITVIWIRXEXMSR� �SJ� �EPP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WXEXIW� �MR� �XLI� �XEWO�� �-QTSVXERXP]�� �[I� �ƻRH� �XLEX� �XLI� �FILEZMSYVEP� �WXVEXIK]� �XLI� �60� �EKIRX� �YWIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[LMPI� �YWMRK� �XLI� �IƽGMIRX� �VITVIWIRXEXMSR� �MW� �GVYGMEP� �XS� �TVIZIRX� �EQFMKYMXMIW� �MR� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VITVIWIRXEXMSR� �JVSQ� �EJJIGXMRK� �XLI� �EGGYVEG]� �SJ� �GLSMGIW� �ERH� �LIRGI� �XLI� �SZIVEPP� �RYQFIV� �SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VI[EVHW��XLEX��GER��FI��SFXEMRIH���*YVXLIVQSVI���SRP]��[LIR��XLI��FILEZMSYVEP��WXVEXIK]��SJ��XLI��EKIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MW��EPPS[IH��XS��FI��MRƼYIRGIH��IRXMVIP]��F]��QE\MQM^MRK��64)W��YWMRK��XLI��IƽGMIRX��VITVIWIRXEXMSR��MW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI� �QSHIP� �EFPI� �XS� �GETXYVI� �XLI� �OI]� �JIEXYVIW� �MR� �XLI� �HEXE�� �8LMW� �WYKKIWXW� �XLEX� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VITVIWIRXEXMSRW��YWIH��F]��XLI��EKIRX��QE]��FI��JSYRH��F]��QE\MQMWMRK��XLI��WEQI��UYERXMX]��YWIH��F]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI� �EKIRX� �XS� �WIPIGX� �EGXMSRW� �M�I�� �SZIVEPP� �RYQFIV� �SJ� �VI[EVHW� ��SV� �F]� �QMRMWMRK� �8(� �VI[EVH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVIHMGXMSR��IVVSVW
��ERH��XLEX��HSMRK��WS��QE]��PIEH��XS��YRI\TIGXIH��MRXIVEGXMSRW��FIX[IIR��LS[��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IRZMVSRQIRX���MW���VITVIWIRXIH���ERH���[LEX���TSPMG]���MW���PIEVRX��ǧǧ
ǧ
8LI� �VIGIRX� �WYGGIWW� �SJ� �HIIT� �RIX[SVOW� �XVEMRIH� �IRH�XS�IRH� �[MXL� �8(�PIEVRMRK� �EX� �TPE]MRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ZEVMSYW��KEQIW��LEW��TVSZMHIH��E��HIQSRWXVEXMSR��SJ��LS[��IJJIGXMZI��XLMW��JSVQ��SJ��PIEVRMRK��GER��FI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�1RML� �IX� �EP��� ������� �7MPZIV� �IX� �EP��� �����
����1SVISZIV���TVIZMSYW��[SVO��LEW��WLS[R��XLEX��HSTEQMRI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
RIYVSRW� �TVSNIGX� �[MHIP]� �XS� �E� �PEVKI� �RYQFIV� �SJ� �RIYVEP� �GMVGYMXW� �MR� �XLI� �FVEMR� �ERH� �IRH� �XS� �IRH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
PIEVRMRK��LEW��FIIR��WLS[R��XS��VITVSHYGI��RIYVEP��EGXMZMX]��MR��4*'��MR��E��[MHI��VERKI��SJ��XEWOW��7SRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IX��EP�����������;ERK��IX��EP��������
����8LMW��WYGGIWW��YRHIVWGSVIW��XLI��MQTSVXERGI��SJ��YRHIVWXERHMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
LS[� �VITVIWIRXEXMSRW� �PIEVRX� �HMVIGXP]� �XS� �QE\MQMWI� �SZIVEPP� �VI[EVHW� ��SV� �QMRMQMWI� �VI[EVH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVIHMGXMSR� �IVVSVW
� �QE]� �FI� �HMJJIVIRX� �XLER� �XLSWI� �SFXEMRIH� �F]� �QE\MQMWMRK� �SXLIV� �UYERXMXMIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WYGL��EW��VIGSRWXVYGXMSR��IVVSV���-R��XLI��GSRXI\X��SJ��E��VMKSVSYWP]��GSRXVSPPIH��XEWO���SYV��[SVO��WLS[W�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
LS[� �VITVIWIRXEXMSRW��XLEX��EVI��MREGGYVEXI��MR��IRGSHMRK��WIZIVEP��EWTIGXW��SJ��XLI��XEWO��FYX��EPPS[�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI� �EKIRX��XS��TVIWIVZI��SZIVEPP��VI[EVHW��SFXEMRIH��[LMPI��FIMRK��VITVIWIRXEXMSREPP]��IƽGMIRX��GER�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
PIEH� �XS� �FILEZMSYV� �ERH� �VI[EVH� �I\TIGXEXMSRW� �XLEX� �EVI� �UYEPMXEXMZIP]� �HMJJIVIRX��XLER��XLSWI��XLEX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[SYPH� �VIWYPX� �JVSQ� �YWMRK� �VITVIWIRXEXMSRW� �XLEX� �QE]� �FIWX� �WYQQEVMWI� �XLI� �WXEXMWXMGW� �SJ� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IRZMVSRQIRX���SV���JIEXYVIW���SJ���XLI���STXMQEP���ZEPYI���JYRGXMSR���ERH���TSPMG]��ǧǧ
ǧ
-R� �WYQ�� �F]� �MRZIWXMKEXMRK� �FILEZMSYV� �ERH� �(%� �EGXMZMX]� �HYVMRK� �E� �XMQI�FEWIH� �HIGMWMSR� �QEOMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XEWO� �YWMRK� �60�� �[I� �[IVI� �EFPI� �XS� �VIZIEP� �ER� �IƽGMIRX� �WXVEXIK]��ERMQEPW��ETTIEV��XS��FI��YWMRK��XS�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VITVIWIRX� �XEWO� �ZEVMEFPIW�� �;I� �HIQSRWXVEXI� �XLEX� �GSRWXVEMRXW� �SJ� �VITVIWIRXEXMSREP� �IƽGMIRG]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EJJIGX� �XLI� �REXYVI� �SJ� �VI[EVH� �I\TIGXEXMSRW� �PIEVRX� �HYVMRK� �XLMW� �XEWO� �ERH� �XLEX� �XLI� �EGXMZMX]� �SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HSTEQMRIVKMG� �RIYVSRW� �GSYPH� �SRP]� �FI� �I\TPEMRIH� �F]� �XLI� �QSHIP� �YWMRK� �XLMW� �IƽGMIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VITVIWIRXEXMSR�� �*MREPP]�� �[I� �WLS[� �LS[� �ERMQEPWƅ� �FILEZMSYVEP� �WXVEXIK]� �MRXIVEGXW� �[MXL� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
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VITVIWIRXEXMSR��YWIH��XS��IRGSHI��XLI��XEWO��MR��ER��YRI\TIGXIH��[E]��ERH��XLEX��XLMW��MRXIVEGXMSR��[EW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GIRXVEP��JSV��XLI��60��EKIRX��XS��FI��EFPI��XS��VITVSHYGI��ERMQEPWƅ��FILEZMSYV��ERH��(%��EGXMZMX]���8LIWI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ƻRHMRKW� �TVSZMHI� �RSZIP� �MRWMKLXW� �MRXS� �XLI� �QERRIV� �MR� �[LMGL� �IƽGMIRG]� �GSRWXVEMRXW� �QMKLX� �FI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
I\TVIWWIH� �MR� �XLI� �VI[EVH� �W]WXIQ�� �ERH� �QSVI� �KIRIVEPP]� �TVSZMHI� �MRWMKLXW� �MRXS� �XLI� �TVMRGMTPIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
YRHIVP]MRK���REXYVEP����MRXIPPMKIRX���FILEZMSV��ǧǧ
ǧ
%GORS[PIHKIQIRXW��ǧ
ǧ
;I� �XLERO� �.SES� �7IQIHS� �ERH��%PJSRWS��6IREVX��JSV��WIZIVEP��LIPTJYP��HMWGYWWMSRW��ERH��JIIHFEGO�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SR� �XLI� �QERYWGVMTX�� �;I� �EPWS� �XLERO� �7IZIVMR� �&IVKIV� �JSV� �JIIHFEGO� �SR� �XLI� �QERYWGVMTX�� �8LMW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[SVO� �[EW� �HIZIPSTIH� �[MXL� �XLI� �WYTTSVX� �JVSQ� �XLI� �VIWIEVGL� �MRJVEWXVYGXYVI� �'SRKIRXS��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
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IMXLIV� �FI� �PSRKIV� �SV� �WLSVXIV� �XLER� �XLI� �HIGMWMSR� �FSYRHEV]�� �%RMQEPW� �LEZI� �XS� �VITSVX� �ƄWLSVXƅ� �SV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
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MR� �E��XMQI��SYX���F
�4W]GLSQIXVMG��GYVZIW��SJ��ERMQEPW��TIVJSVQMRK��XLI��XEWO���+VI]��PMRIW��MRHMGEXI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WMKQSMH� �ƻXW� �XS� �FILEZMSYV� �SJ� �MRHMZMHYEP� �ERMQEPW� ��R!�
�� �ERH� �FPEGO� �PMRI� �ERH� �HSXW� �MRHMGEXI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
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LE^EVH� �VEXI� �SJ� �MRXIVZEP� �SJJWIX�� �E
�%ZIVEKI� �HSTEQMRI� �VIWTSRWIW� �JSV��IEGL��SJ��XLI��MRXIVZEPW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVIWIRXIH� �HYVMRK� �XLI� �XEWO�� �8LI� �MRMXMEP� �TIEO� �SGGYVW� �EX� �MRXIVZEP� �SRWIX�� �ERH��XLI��JSPPS[MRK��WM\�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TIEOW��SGGYV��EX��IEGL��SJ��XLI��TVIWIRXIH��MRXIVZEP��SJJWIXW���8LI��HEWLIH��PMRIW��LMKLPMKLX��XLI��SZIVEPP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVSƻPI� �SJ��XLI��QEKRMXYHI��SJ��VIWTSRWIW��EX��MRXIVZEP��SJJWIX���F
�4W]GLSQIXVMG��JYRGXMSRW��JSV��EPP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVMEPW��MR��[LMGL��LMKL���KVIIR
��SV��PS[���SVERKI
� �(%��VIWTSRWIW��[IVI��QIEWYVIH��EX��MRXIVZEP��SJJWIX��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
%��GPIEV��HMJJIVIRGI��MR��FMEW��IQIVKIW��JVSQ��XLIWI��X[S��KVSYTW��SJ��XVMEPW�� ��%HETXIH��JVSQ��7SEVIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IX� �EP� ������
� �G
� -J� �[I� �EWWYQI� �XLEX� �ERMQEPW� �HS� �RSX� �QEMRXEMR� �ER]� �TVIHMGXMSR� �SJ� �XLI� �EVVMZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XMQIW� �SJ� �MRXIVZEP� �SJJWIXW�� �FYX� �HS� �IRGSHI� �IWXMQEXIW� �SJ� �GLSMGI� �EGGYVEG]� �JSV� �HMJJIVIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IWXMQEXIW� �SJ� �IPETWIH� �XMQI�� �XLI� �64)W� �[I� �[SYPH� �TVIHMGX� �[SYPH� �ZEV]� �EW� �E� �JYRGXMSR� �SJ� �XLIMV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
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MRXIVREP� �IWXMQEXIW� �SJ� �IPETWIH� �XMQI� �EW� �WLS[R� �LIVI� ��*SV� �HIXEMPW� �WII� �7YTT�� �*MK�� ��E�H
�� �H
�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
,]TSXLIXMGEP��QSHYPEXMSR��SJ��EZIVEKI��64)W��EX��XLI��WM\��MRXIVZEP��SJJWIXW��TVIWIRXIH��MR��XLI��XEWO��MJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLIWI��[IVI��FEWIH��TYVIP]��SR��IWXMQEXIW��SJ��ER��EKIRXƅW��GLSMGI��EGGYVEG]���8LI��EZIVEKIW��MR��XLMW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GEWI� �[SYPH� �FI� �SZIV� �XLI� �XVMEP� �XS� �XVMEP� �ZEVMEFMPMX]� �MR� �ERMQEPWƅ� �IWXMQEXIW� �SJ��IPETWIH��XMQI���8LI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HEWLIH� �PMRIW� �LMKLPMKLX� �XLEX�� �YRPMOI� �MR� �XLI� �HEXE�� �XLI� �SZIVEPP� �TVSƻPI� �SJ� �QEKRMXYHI� �SJ� �64)� �EX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP� �SJJWIX� �[SYPH� �FI� �W]QQIXVMG� �EVSYRH� �XLI� �HIGMWMSR� �FSYRHEV]� �MR� �XLMW� �GEWI�� �I
� �7MRGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERMQEPWƅ� �VI[EVH� �I\TIGXEXMSRW� �IZSPZI� �EW� �E� �JYRGXMSR� �SJ� �XLIMV� �MRXIVREP� �IWXMQEXIW� �SJ� �IPETWIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XMQI�� �WLS[R� �LIVI� �MW� �LS[� �XLIMV� �IWXMQEXIW� �[SYPH� �IZSPZI� �EW� �E� �JYRGXMSR� �SJ� �VIEP� �XMQI� �SR� �X[S�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
I\EQTPI� �XVMEP� �X]TIW� �[LIVI� �XLI� �ERMQEP� �QE]� �SZIVIWXMQEXI� ��VIH
� �SV� �YRHIVIWXMQEXI� ��FPYI
�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IPETWIH� �XMQI�� �*SV� �ER]� �MRXIVZEP�� �[LIXLIV� �MRXIVZEP� �HYVEXMSR� �MW� �SZIV� �SV� �YRHIVIWXMQEXIH� �[MPP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
W]WXIQEXMGEPP]��MRƼYIRGI��XLI��QEKRMXYHI��SJ��64)��EX��MRXIVZEP��SJJWIX���,IRGI���JSV��IZIV]��XMQI��WXIT��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��GYVZI��XLEX��GSVVIWTSRHW��XS��PS[��64)��MW��LMKLPMKLXIH��MR��]IPPS[���J
��*SV��IZIV]��MRXIVZEP��SJJWIX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVIWIRXIH�� �MJ� �XVMEPW� �EVI� �WTPMX� �FEWIH� �SR� �XLI��QEKRMXYHI��SJ��64)���[I��[SYPH��ƻRH��XLEX��LMKL��64)�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[SYPH��KS��EPSRK��[MXL��IWXMQEXIW��SJ��MRXIVZEP��HYVEXMSR��XLEX��EVI��JYVXLIV��XLER��XLI��FSYRHEV]��XLER�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLSWI��XVMEPW��SR��[LMGL��64)��MW��PS[IV���,IRGI���[LIR��XVMEPW��EVI��WTPMX��MRXS��PS[��ERH��LMKL��QEKRMXYHI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
64)��XVMEPW���XLI��WPSTI��SJ��XLI��TW]GLSQIXVMG��GYVZIW��SJ��XLI��X[S��KVSYTW��[SYPH��HMJJIV���K�N
�7MQMPEV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XS� ��G�J
�� �FYX� �JSV� �64)W� �XLEX� �EVI� �KIRIVEXIH� �IRXMVIP]� �HYI� �XS� �XIQTSVEP� �TVIHMGXEFMPMX]��SJ��MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJJWIXW�� �O�R
�7MQMPEV� �XS� ��G�J
� �ERH� ��K�N
�� �FYX� �JSV� �64)W� �XLEX� �[SYPH��FI��KIRIVEXIH��MJ��XLI��EKIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XSSO� �MRXS��EGGSYRX��FSXL��GLSMGI��EGGYVEG]��ERH��XIQTSVEP��TVIHMGXEFMPMX]��SJ��MRXIVZEP��SJJWIXW���*SV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QSVI� �HIXEMPW� �VIKEVHMRK� �XLI� �WLETI� �SJ� �XLI� �TVIHMGXIH� �64)W� �MR���G�K�O
���WII��7YT���*MK������ERH��JSV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QSVI� �HIXEMPW� �VIKEVHMRK� �XLI� �TVIHMGXIH� �VIPEXMSRWLMT� �FIX[IIR� �WMRKPI� �XVMEP� �QEKRMXYHI� �SJ� �64)�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERH���GLSMGI���WLS[R���MR����J�N�R
���WII���7YTT����*MK�������ǧǧ
ǧ ǧ
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�E
� �8MQIPMRI��SJ��ER��I\EQTPI��XVMEP��MR��[LMGL��ER��MRXIVZEP��WLSVXIV��XLER��XLI��HIGMWMSR��FSYRHEV]��MW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVIWIRXIH���8LI��GSPSV��SJ��XLI��E\MW��MRHMGEXIW��XLI��STXMQEP��EGXMSR��MR��XLEX��TIVMSH��SJ��XLI��XVMEP���KVI]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
!��[EMX���FPYI��!��WLSVX���VIH��!��PSRK
���F
��8MQIPMRI��SJ��ER��I\EQTPI��XVMEP��MR��[LMGL��ER��MRXIVZEP��PSRKIV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLER��XLI��HIGMWMSR��FSYRHEV]��MW��TVIWIRXIH��G
��-PPYWXVEXMSR��WLS[MRK��LS[��XLI��I\EQTPI��XVMEP��MR���E
�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MW��VITVIWIRXIH��MR��XLI��EKIRXƅW��WXEXI��WTEGI���8LI��EKIRXƅW��WXEXI��MW��KMZIR��F]��MXW��MRXIVREP��IWXMQEXIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJ� �XMQI� �WMRGI� �MRXIVZEP� �SRWIX� ��\�E\MW
� �ERH� �XMQI� �WMRGI� �MRXIVZEP� �SJJWIX� ��]�E\MW
�� �&IGEYWI� �SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ZEVMEFMPMX]� �MR� �XMQI� �IWXMQEXMSR�� �XLIWI� �MRXIVREP� �IWXMQEXIW� �EVI� �HMWXMRGX� �JVSQ� �VIEP� �XMQI�� �8LI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVENIGXSV]� �WLS[W� �LS[� �XLI� �X[S�HMQIRWMSREP� �WXEXI� �ZEVMEFPI� �GLERKIW� �SZIV� �XMQI� �ERH� �MR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIWTSRWI� �XS� �MRXIVZEP��SRWIX��ERH��SJJWIX���8LI��GSPSV��SJ��XLI��EVVS[W��WLS[W��XLI��GSVVIWTSRHIRGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FIX[IIR��XLI��WIKQIRXW��SJ��XLI��XVENIGXSV]��MR��WXEXI��WTEGI��ERH��XLI��EWWSGMEXIH��WIKQIRXW��SR��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XMQIPMRI� �SJ� �XLI� �I\EQTPI� �XVMEP� �MR� ��E
�� �)EGL� �PSGEXMSR� �MR� �XLI� �X[S�HMQIRWMSREP� �WXEXI� �WTEGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVSZMHIW� �ER� �YREQFMKYSYW� �VITVIWIRXEXMSR� �WS� �XLEX� �XLI� �EKIRX� �GER� �HIXIVQMRI� �XLI� �STXMQEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGXMSR���8LI��MRXIVREP��HIGMWMSR��FSYRHEV]��XLEX��[SYPH��EPPS[��XLI��EKIRX��XS��QEOI��STXMQEP��GLSMGIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
YWMRK� �XLMW� �WXEXI� �VITVIWIRXEXMSR� �MW� �WLS[R� �F]� �XLI� �HEWLIH� �PMRI�� �H
��-PPYWXVEXMSR��WLS[MRK��LS[�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI���I\EQTPI���XVMEP���MR����F
���[SYPH���FI���VITVIWIRXIH���MR���XLI���EKIRXƅW���WXEXI���WTEGI��ǧǧ
ǧ ǧ
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HMJJIVIRX� �EPSRK� �HMJJIVIRX� �HMQIRWMSRW� �SJ� �WXEXI� �WTEGI�� �E
� �7MRGI� �XLI� �WXEXI� �WTEGI� �MW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSRXMRYSYW�� �[I��ETTVS\MQEXI��XLI��ZEPYI��JYRGXMSR��F]��E��PMRIEV��GSQFMREXMSR��SJ��FEWMW��JYRGXMSRW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLEX� �EVI� �RSR�SZIVPETTMRK� �XMPI� �FEWIW�� �8LI� �EKIRX� �RIIHW��XS��IWXMQEXI��EW��QER]��TEVEQIXIVW��SV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[IMKLXW��EW��XLIVI��EVI��FEWMW��JYRGXMSRW���,IVI��XLI��XMPMRK��SJ��XLI��FEWMW��JYRGXMSRW��MW��IUYEPP]��HIRWI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EPSRK��XLI��X[S��E\IW��WLS[R��ERH��LIRGI��XLI��RYQFIV��SJ��TEVEQIXIVW��XLEX��RIIH��XS��FI��IWXMQEXIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EVI��b2������[LIVI��2��MW��XLI��RYQFIV��SJ��FEWMW��JYRGXMSRW��XMPMRK��IEGL��HMQIRWMSR���8LMW��EVVERKIQIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSVVIWTSRHW� �XS� �XLI� �JYPP� �QETTMRK� �YWIH� �F]� �XLI� �QSHIP�� �7LS[R� �MR� �TYVTPI� �MW� �ER� �I\EQTPI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
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XVENIGXSV]��XLVSYKL��XLI��WXEXI��WTEGI���8LI��FEWMW��JYRGXMSR��XLEX��[SYPH��FI��EGXMZI��EX��XLI��PEWX��XMQI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WXIT��SJ��XLMW��XVENIGXSV]��MW��LMKLPMKLXIH���F
��)WXMQEXIH��ZEPYIW��PIEVRX��SZIV��XLI��WXEXI��WTEGI��YWMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��JYPP��QETTMRK���G
��&EWMW��JYRGXMSRW��YWIH��F]��XLI��EKIRX��GER��XMPI��XLI��WIGSRH��E\MW��[MXL��PS[IV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIWSPYXMSR� �XLER� �XLI� �ƻVWX�� �XLIVIF]� �MRGYVVMRK� �E� �PS[IV� �VITVIWIRXEXMSREP� �GSWX� �XLER� �XLI� �JYPP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QETTMRK�� �8LMW� �I\EQTPI� �GSVVIWTSRHW� �XS� �ER� �MRXIVQIHMEXI� �PIZIP� �SJ� �GSQTVIWWMSR�� �H
�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
)WXMQEXIH� �ZEPYI� �JYRGXMSR� �YWMRK� �XLI� �MRXIVQIHMEXI� �GSQTVIWWIH� �QETTMRK�� �I
� �8LI� �FEWMW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYRGXMSRW� �YWIH� �MR��XLI��QSWX��GSQTVIWWIH��SV��IƽGMIRX��QETTMRK��XMPI��XLI��WIGSRH��E\MW��[MXL��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
PS[IWX� �TSWWMFPI� �VIWSPYXMSR� �F]� �IRGSHMRK� �SRP]� �[LIXLIV� �MRXIVZEP� �SJJWIX� �LEW� �SGGYVVIH� �SV� �RSX��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
8LI� �RYQFIV� �SJ� �TEVEQIXIVW� �XLEX� �RIIH� �XS� �FI� �IWXMQEXIH� �YWMRK� �XLMW� �QETTMRK� �EVI� �b�2� ��EW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
STTSWIH� �XS� �b2��� �TEVEQIXIVW� �XLEX� �RIIH� �XS� �FI� �IWXMQEXIH� �JSV� �XLI� �JYPP� �QSHIP
�� �J
� �)WXMQEXIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ZEPYI���JYRGXMSR���PIEVRX���YWMRK���XLI���QSWX���GSQTVIWWIH����M�I����IƽGMIRX���VITVIWIRXEXMSR��ǧ
ǧ ǧ
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ǧ
*MKYVI������ǧǧ
)ƽGMIRX� �ZEPYI� �JYRGXMSR� �ETTVS\MQEXMSR� �GER� �WMQYPXERISYWP]� �VITVSHYGI� �EZIVEKI� �(%� �EX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP��SJJWIX��ERH��XVMEP��XS��XVMEP��VIPEXMSRWLMT��FIX[IIR��(%��QEKRMXYHI��ERH��GLSMGI���E
��:EPYI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYRGXMSR� �ETTVS\MQEXMSR� �YWIH� �MR� �XLI� �JYPP� �QETTMRK�� �)EGL� �FEWMW� �YRMUYIP]� �HIXIVQMRIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IWXMQEXIH� �IPETWIH� �XMQI� �WMRGI� �MRXIVZEP� �SRWIX� �ERH� �MRXIVZEP� �SJJWIX�� �F
� �%ZIVEKI� �VI[EVH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVIHMGXMSR��IVVSVW���64)
��IPMGMXIH��EX��MRXIVZEP��SJJWIX��MR��ER��EKIRX��XLEX��YWIW��XLI��JYPP��QETTMRK��JSV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP��HMWGVMQMREXMSR���'SQTEVI��[MXL��*MKYVI���E���G
��4W]GLSQIXVMG��GYVZIW��SJ��XVMEPW��KVSYTIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FEWIH��SR��XLI��QEKRMXYHI��SJ��64)��EX��IEGL��MRXIVZEP��SJJWIX��JSV��ER��EKIRX��YWMRK��XLI��JYPP��QETTMRK��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
'SQTEVI� �[MXL� �*MKYVI� ��F�� �H
� �:EPYI� �JYRGXMSR� �ETTVS\MQEXMSR� �YWIH��MR��XLI��IƽGMIRX��QETTMRK��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�I
� �%ZIVEKI� �VI[EVH� �TVIHMGXMSR� �IVVSVW� ��64)
��IPMGMXIH��EX��MRXIVZEP��SJJWIX��MR��ER��EKIRX��XLEX��YWIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��IƽGMIRX��QETTMRK��JSV��MRXIVZEP��HMWGVMQMREXMSR���'SQTEVI��[MXL��*MKYVI���E���J
��4W]GLSQIXVMG�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GYVZIW� �SJ� �XVMEPW� �KVSYTIH��FEWIH��SR��XLI��QEKRMXYHI��SJ��64)��EX��IEGL��MRXIVZEP��SJJWIX���'SQTEVI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[MXL���*MKYVI����F��ǧǧ
ǧ ǧ
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ǧ
*MKYVI������ǧ
6I[EVH� �I\TIGXEXMSRW� �PIEVRX� �F]� �XLI��60��EKIRX��YWMRK��XLI��JYPP��ERH��IƽGMIRX��QETTMRKW��HMJJIV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QSWX� �VMKLX� �EJXIV� �XLI� �HIGMWMSR� �FSYRHEV]�� ��E�F
�6I[EVH� �I\TIGXEXMSR� �HYVMRK� �XLI� �MRXIVZEP���E
�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERH��EJXIV��MRXIVZEP��SJJWIX���F
��EW��E��JYRGXMSR��SJ��MRXIVREP��IWXMQEXIW��SJ��IPETWIH��XMQI��WMRGI��MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SRWIX� �YWMRK� �XLI� �JYPP� �QETTMRK� �JSV� �ZEPYI� �IWXMQEXMSR�� �G
�6I[EVH� �TVIHMGXMSR� �IVVSV� �EX��MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJJWIX� �EW��E��JYRGXMSR��SJ��EPP��IWXMQEXIW��SJ��IPETWIH��XMQI��WMRGI��XLI��MRXIVZEP��SRWIX��YWMRK��XLI��JYPP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QETTMRK���H�I
�6I[EVH��I\TIGXEXMSR��HYVMRK��XLI��MRXIVZEP���H
��ERH��EJXIV��MRXIVZEP��SJJWIX���I
��EW��E�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYRGXMSR� �SJ� �MRXIVREP� �IWXMQEXIW� �SJ� �IPETWIH� �XMQI� �WMRGI��MRXIVZEP��SRWIX��YWMRK��XLI��GSQTVIWWIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QETTMRK��JSV��ZEPYI��IWXMQEXMSR���J
�6I[EVH��TVIHMGXMSR��IVVSV��EX��MRXIVZEP��SJJWIX��EW��E��JYRGXMSR��SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EPP���IWXMQEXIW���SJ���IPETWIH���XMQI���WMRGI���XLI���MRXIVZEP���SRWIX���YWMRK���XLI���GSQTVIWWIH���QETTMRK��ǧ
ǧ ǧ
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.CC-BY-NC-ND 4.0 International licensemade available under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is 

The copyright holder for this preprintthis version posted May 23, 2020. ; https://doi.org/10.1101/2020.05.20.100065doi: bioRxiv preprint 

https://doi.org/10.1101/2020.05.20.100065
http://creativecommons.org/licenses/by-nc-nd/4.0/


���

���

���

���

���

���

���

���

ǧ
ǧ
*MKYVI������ǧ
(MWXVMFYXMSRW� �SJ� �64)W� �EX� �MRXIVZEP� �SJJWIX� �WLS[� �[L]� �GSQTVIWWMSR� �MR� �XLI� �QETTMRK��GEYWIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TW]GLSQIXVMG� �GYVZIW� �WTPMX� �F]� �64)� �QEKRMXYHI� �XS� �FI� �HMJJIVIRX�� ��E
� (MWXVMFYXMSRW� �SJ� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EKIRXƅW� �MRXIVREP� �IWXMQEXIW� �SJ� �IPETWIH� �XMQI� �EX� �MRXIVZEP� �SJJWIX� �JSV� �XLI� �ƄWLSVXƅ� �RIEV�FSYRHEV]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP�� �8LI� �HMWXVMFYXMSR� �MW� �GSPSV�GSHIH� �EGGSVHMRK� �XS� �XLI� �EKIRXƅW� �GLSMGI� ��FPYI!WLSVX��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIH!PSRK
���8LI��HSXXIH��PMRI��WLS[W��64)W��EX��MRXIVZEP��SJJWIXW��JSV��XLI��GSVVIWTSRHMRK��IWXMQEXIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJ� �IPETWIH� �XMQI�� ���F
�(MWXVMFYXMSRW� �SJ� �64)W� �EX� �MRXIVZEP� �SJJWIX� �JSV��XLI��ƄWLSVXƅ� �RIEV�FSYRHEV]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
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MRXIVZEP���8LI��HMWXVMFYXMSRW��EVI��GSPSVIH��EGGSVHMRK��XS��XLI��EKIRXƅW��GLSMGI��SR��XLI��GSVVIWTSRHMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVMEPW���8LI��HSXXIH��PMRI��MRHMGEXIW��QIHMER�64)��JSV��XLEX��MRXIVZEP��TVIWIRXEXMSR��ERH��HMZMHIW��64)W�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXS� �E� �PS[�64)� �KVSYT���]IPPS[��FEV
��ERH��E��LMKL�64)��KVSYT���KVIIR��FEV
�� �G
�*VEGXMSR��SJ��XVMEPW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SR��[LMGL��XLI��EKIRX��GLSWI��ƄPSRKƅ��SR��XVMEPW��[MXL��64)W��PS[IV���]IPPS[
��SV��LMKLIV���KVIIR
��XLER��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QIHMER��64)��JSV��XLI��X[S��RIEV�FSYRHEV]��MRXIVZEPW���0EVKIV��HSXW��MRHMGEXI��XLI��JVEGXMSR��SJ��ƄPSRKƅ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLSMGIW� �JSV��XLI��ƄWLSVXƅ��MRXIVZEP���H�J
�%W��MR���E�G
���FYX��JSV��E��PSRK��RIEV�FSYRHEV]��MRXIVZEP���K�P
�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
8LI���WEQI���EW���MR����E�J
����YWMRK���XLI���IƽGMIRX���QETTMRK��ǧ
ǧ ǧ
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*MKYVI������ǧǧ
8LI��IƽGMIRX��QETTMRK��TVIHMGXW��ER��YRYWYEP��TVSƻPI��SJ��VIWTSRWI��XMQIW��XLEX��GPSWIP]��QEXGLIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERMQEPWƅ� �FILEZMSYV�� ��E
�)ƽGMIRX� �QETTMRK� �ERH� �X[S��I\EQTPI��XVENIGXSVMIW��XLVSYKL��XLI��WXEXI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WTEGI���8LI��KVI]��VIGXERKPI��MRHMGEXIW��E��TSWX�MRXIVZEP��SJJWIX��FEWMW���2SXI��XLEX��XLMW��VIKMSR��SJ��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WXEXI� �WTEGI� �GER� �FI� �VIEGLIH� �JSPPS[MRK� �PSRK� �MRXIVZEPW� ��]IPPS[
� �EW� �[IPP� �EW� �WLSVX� �MRXIVZEPW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�TYVTPI
��MJ��XLI��EKIRX��[EMXW��ERH��[MXLLSPHW��GLSMGI���8LI��FEWMW��JYRGXMSR��MW��XLIVIJSVI��EQFMKYSYW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MR� �MRJSVQMRK� �XLI� �EKIRX� �[LMGL� �MRXIVZEP� �HYVEXMSR� �[EW� �TVIWIRXIH� �[LIR� �XLI� �GSVVIWTSRHMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WXEXIW��EVI��IRGSYRXIVIH��SR��ER]��KMZIR��XVMEP���F
�%ZIVEKI��VIWTSRWI��XMQIW��SJ��ER��60��EKIRX��XLEX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
YWIW� �XLI� �IƽGMIRX� �QETTMRK���GSRHMXMSRIH��SR��[LIXLIV��XLI]��MRHMGEXIH��XLI��MRXIVZEP��XS��FI��WLSVX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SV� �PSRK� �[MXL� �VIWTIGX� �XS� �XLI� �HIGMWMSR� �FSYRHEV]�� �G
�%RMQEPWƅ��EZIVEKI��VIWTSRWI��XMQIW��EJXIV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IEGL���MRXIVZEP���SJJWIX���WTPMX���FEWIH���SR���GLSMGI��ǧǧ ǧ

���ǧ
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ǧ
ǧ
7YTTPIQIRXEV]���ƻKYVI������ǧǧ
7GLIQEXMG� �XS� �MPPYWXVEXI� �LS[� �ZEVMSYW� �XEWO� �IZIRXW� �MRƼYIRGI� �VI[EVH� �I\TIGXEXMSRW�� 0IXƅW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EWWYQI��XLI��HYVEXMSR��SJ��MRXIVZEPW��TVIWIRXIH��MW��YRMJSVQP]��HMWXVMFYXIH��FIX[IIR�����XS�����WIG���ERH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLEX� �GLSMGIW� �EVI� �VITSVXIH� �SRP]��EX��MRXIVZEP��SJJWIX���-R��XLMW��GEWI���XLI��EKIRX��RIIHW��XS��IWXMQEXI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ZEPYI� �JYRGXMSRW� �SZIV� �X[S� �WIXW� �SJ� �WXEXIW�� �SRI� �HYVMRK� �XLI� �MRXIVZEP� �ERH� �XLI� �SXLIV� �EX� �MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJJWIX���0IXƅW��EWWYQI��XLI��VI[EVH��EQSYRX��MW������MR��XLMW��GEWI��XLI��ZEPYI��EX��MRXIVZEP��SJJWIX��'�^
��[MPP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FI��IUYEP��XS��XLI��TVSFEFMPMX]��SJ��VITSVXMRK��XLI��GSVVIGX��GLSMGI��JSV��XLEX��MRXIVZEP��IWXMQEXI���(YVMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��MRXIVZEP���XLI��ZEPYI��JYRGXMSR��MW��E��[IMKLXIH��WYQ��SJ��XLI��ZEPYI��SJ��MRXIVZEP��SJJWIX��EX��XLEX��XMQI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERH� �XLI� �ZEPYI� �SJ� �FIMRK� �MR� �XLI� �MRXIVZEP� �EX� �PEXIV� �XMQIW�� �8LI� �[IMKLXMRK� �JEGXSV� �MW��KMZIR��F]��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVSFEFMPMX]��SJ��XVERWMXMSRMRK��XS��IEGL��SJ��XLIWI��WXEXIW���M�I���:�^
��!��T�^ƅ��!��MRXIVZEP��SJJWIX��̀��̂ 
�'�^
����ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
½�T�^ƅ���ƴ���MRXIVZEP���SJJWIX���̀���̂ 

�:�^ƅ
����[LIVI���̂ ƅ���MW���XLI���WYGGIWWSV���WXEXI��ǧǧ
�E�H
� �-J� �[I� �EWWYQI� �XLEX� �XLI� �EKIRX� �HSIW� �RSX� �I\TPMGMXP]� �IRGSHI� �XLI� �HMWXVMFYXMSR� �SJ� �MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HYVEXMSRW�� �FYX� �HSIW� �IRGSHI� �ER� �IWXMQEXI� �SJ� �GLSMGI� �EGGYVEG]� �EX� �MRXIVZEP� �SJJWIX���XLI��LE^EVH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VEXI��IRGSHIH��F]��XLI��EKIRX��MW� �̂ IVS��JSV��EPP��MRXIVREP��IWXMQEXIW��SJ��XMQI���WLS[R��MR��TERIP��E
���ERH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MXW��IWXMQEXI��SJ��ZEPYI��HYVMRK��XLI��MRXIVZEP��[MPP��EP[E]W��FI��̂ IVS���WLS[R��MR��TERIP��G
���-XW��IWXMQEXI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJ��ZEPYI��EX��MRXIVZEP��SJJWIX��MW��IUYEP��XS��XLI��TVSFEFMPMX]��[MXL��[LMGL��MX��[MPP��GSVVIGXP]��VITSVX��MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HYVEXMSR���WLS[R��MR��TERIP��F
��ERH��XLI��VIWYPXMRK��64)W��EX��MRXIVZEP��SJJWIX��[MPP��VIƼIGX��SRP]��GLSMGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGGYVEG]����WLS[R���MR���TERIP���H
��ǧ

���ǧ
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�I�L
� �0IXƅW� �RS[� �EWWYQI� �XLEX� �XLI� �EKIRX� �IRGSHIW� �XLI� �HMWXVMFYXMSR� �SJ��MRXIVZEP��HYVEXMSRW���FYX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HSIW� �RSX� �IRGSHI� �GLSMGI� �EGGYVEG]�� �8LI� �TVSFEFMPMX]� �SJ� �HIXIGXMRK� �MRXIVZEP� �SJJWIX� �EX� �ER]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IWXMQEXIH� �XMQI� �̂ � �KMZIR� �XLEX� �RS� �MRXIVZEP� �SJJWIX� �[EW� �HIXIGXIH� �JSV� �EPP� �̂ ƅ� � � �̂ � �MW� �KMZIR� �F]� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
LE^EVH� �VEXI� �SJ� �MRXIVZEP� �SJJWIX�� �,�^
�� �-R� �XLI� �GEWI� �SJ��YRMJSVQP]��HMWXVMFYXIH��MRXIVZEP��HYVEXMSRW��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
,�^
��MW��WLS[R��MR��TERIP��I���-R��XLMW��GEWI��XLI��ZEPYI��JYRGXMSR��HYVMRK��XLI��MRXIVZEP��MW��QSRSXSRMGEPP]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRGVIEWMRK�� �-J� �XLIVI� �[EW��RS��XMQI��HMWGSYRXMRK���M�I���½��!���
���XLMW��ZEPYI��JYRGXMSR��[SYPH��FI�����JSV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI� �IRXMVI� �MRXIVZEP�� �*SV� �XMQI� �HMWGSYRXIH� �VI[EVHW� ��M�I�� ��� �ɜ��½�� ���
���XLI��ZEPYI��JYRGXMSR��WMQTP]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIƼIGXW� �XLI� �JEGX� �XLEX� �IEVP]� �MR� �XLI� �MRXIVZEP� �XLI� �EKIRX� �I\TIGXW� �VI[EVHW� �XS� �FI�� �SR� �EZIVEKI��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYVXLIV��MR��XLI��JYXYVI��ERH��LIRGI��QSVI��XMQI�HMWGSYRXIH��XLER��PEXIV��MR��XLI��MRXIVZEP���EW��WLS[R��MR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TERIP��K
���7MRGI��[I��EWWYQIH��LIVI��XLEX��XLI��EKIRX��HSIW��RSX��IRGSHI��GLSMGI��EGGYVEG]���VI[EVH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
I\TIGXEXMSRW� �JVSQ� �MRXIVZEP� �SJJWIX� �WXEXIW� �EVI� �GSRWXERX� ��TERIP� �J
�� �'SRWIUYIRXP]�� �64)W� �EX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP���SJJWIX���[MPP���FI���QSRSXSRMGEPP]���HIGVIEWMRK���[MXL���IPETWIH���XMQI����EW���WLS[R���MR���TERIP���L
��ǧ
�M�P
� �*MREPP]�� �MJ� �[I� �EWWYQI� �XLEX� �XLI� �EKIRX� �IRGSHIW�� �FSXL�� �GLSMGI� �EGGYVEG]� �EW� �[IPP� �EW� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HMWXVMFYXMSR� �SJ� �MRXIVZEP� �HYVEXMSRW�� �[I� �WII� �XLEX� �XLI� �IWXMQEXIH� �ZEPYI� �EX��MRXIVZEP��SJJWIX��MW��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WEQI� �EW� �[LIR� �XLI� �EKIRX� �SRP]� �IRGSHIW� �GLSMGI� �EGGYVEG]� ��WLS[R� �MR��TERIP��N
���,S[IZIV���XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ZEPYI� �JYRGXMSR� �HYVMRK� �XLI� �MRXIVZEP� �RS[� �VIƼIGXW� �E� �GSQFMREXMSR��SJ��GLSMGI��EGGYVEG]��ERH��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
LE^EVH� �VEXI� �SJ� �MRXIVZEP� �SJJWIXW�� �M�I�� �:�^
� �!� �,�^
�'�^
� ��� �½����,�^

�:�^ƅ
� ��WLS[R� �MR� �TERIP� �O
��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
'SRWIUYIRXP]���XLI��64)W��[MPP��EPWS��VIƼIGX���FSXL���GLSMGI��EGGYVEG]��EW��[IPP��EW��XLI��LE^EVH��VEXI��SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP���SJJWIX����EW���WLS[R���MR���TERIP���P
��ǧǧ
ǧ
ǧ ǧ

���ǧ
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ǧ
ǧ
7YTTPIQIRXEV]���ƻKYVI������ǧǧ
7GLIQEXMG� �XS� �MPPYWXVEXI� �LS[� �XLI� �SZIVEPP� �TVSƻPI� �SJ� �64)W� �EX� �MRXIVZEP� �SJJWIX� �HIXIVQMRIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HMJJIVIRGIW� �FIX[IIR� �TW]GLSQIXVMG� �JYRGXMSRW� �JSV� �PS[� �ERH� �LMKL� �64)W� �XVMEPW�� )EGL� �VS[�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WLS[W� �LS[� �SZIV� �SV� �YRHIVIWXMQEXMRK� �IPETWIH� �XMQI� ��WLS[R� �MR��GSPYQR���
��GLERKIW��64)W��EX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ER]��TSWWMFPI��MRXIVZEP��HYVEXMSR���GSPYQR���
���XLI��TVSFEFMPMX]��SJ��VITSVXMRK��GLSMGI��ƄPSRKƅ���GSPYQR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�
��ERH��LS[��QEKRMXYHI��SJ��64)W��VIPEXI��XS��XLI��TVSFEFMPMX]��SJ��GLSMGI��ƄPSRKƅ���GSPYQR���
���8LI��XST�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VS[� �WLS[W� �XLI� �GEWI� �[LIR� �VI[EVH� �I\TIGXEXMSRW� �EVI� �IWXMQEXIH� �SRP]� �FEWIH� �SR� �GLSMGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGGYVEG]� ��EW� �WLS[R� �MR� �7YTT� �*MK� ��E�H
�� �XLI� �QMHHPI� �VS[� �WLS[W� �XLI� �GEWI� �[LIR� �VI[EVH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
I\TIGXEXMSRW��SRP]��VIƼIGX��XLI��LE^EVH��VEXI��SJ��MRXIVZEP��SJJWIX���EW��WLS[R��MR��7YTT��*MK���I�L
��ERH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��FSXXSQ��VS[��WLS[W��XLI��GEWI��[LIR��VI[EVH��I\TIGXEXMSRW��EVI��IWXMQEXIH��FEWIH��SR��GLSMGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGGYVEG]���EW���[IPP���EW���LE^EVH���VEXI���SJ���MRXIVZEP���SJJWIX����EW���WLS[R���MR���7YTT���*MK����M�P
��ǧǧ
�'SPYQR���
��0IXƅW��GSRWMHIV��X[S��I\EQTPI��X]TIW��SJ��XVMEPW���WLS[R��MR��TERIPW��E�I�M
���SRI��MR��[LMGL�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IPETWIH��XMQI��MW��YRHIVIWXMQEXIH���^�� ��X���WLS[R��F]��XLI��FPYI��PMRI
��ERH��XLI��SXLIV��SZIVIWXMQEXIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IPETWIH���XMQI����^���"���X����WLS[R���F]���XLI���VIH���PMRI
��ǧǧ
�'SPYQR� ��
� �*SV� �XLIWI� �X[S� �X]TIW� �SJ� �XVMEPW�� �64)W� �EX� �MRXIVZEP��SJJWIXW��JSV��EPP��TSWWMFPI��MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HYVEXMSRW� �EVI� �WLS[R� �MR� �XLI� �WIGSRH� �GSPYQR� ��IEGL� �VS[� �GSVVIWTSRHW� �XS� �IEGL� �SJ� �XLI� �XLVII�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TSWWMFMPMXMIW� �JSV� �LS[� �XLI� �EKIRX� �QMKLX� �IWXMQEXI� �VI[EVH� �I\TIGXEXMSRW� �EW��E��JYRGXMSR��SJ��XEWO�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IZIRXW��WLS[R��MR��7YTT��*MK���H�L�P
���-R��IEGL��TERIP���JSV��IZIV]��XMQI��WXIT���XLI��XVMEP��SR��[LMGL��64)�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ

���ǧ
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MW��PS[IV��XLER��XLI��SXLIV��MW��LMKLPMKLXIH��MR��]IPPS[���-R��TERIP��F
����[LIR��64)W��VIWYPX��JVSQ��VI[EVH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
I\TIGXEXMSRW� �XLEX� �SRP]� �XEOI� �MRXS� �EGGSYRX� �GLSMGI� �EGGYVEG]�� �JSV� �EPP� �XMQI� �TSMRXW� �FIJSVI� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HIGMWMSR��FSYRHEV]���XVMEPW��SR��[LMGL��IPETWIH��XMQI��MW��SZIVIWXMQEXIH��[MPP��LEZI��PS[IV��64)W��XLER�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVMEPW��SR��[LMGL��IPETWIH��XMQI��MW��YRHIVIWXMQEXIH���3R��XLI��SXLIV��LERH���JSV��EPP��XMQI��TSMRXW��EJXIV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��HIGMWMSR��FSYRHEV]���XVMEPW��SR��[LMGL��IPETWIH��XMQI��MW��YRHIVIWXMQEXIH��[MPP��LEZI��PS[IV��64)W��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
-R��TERIP��J
����[LIR��64)W��EVI��HVMZIR��SRP]��HYI��XS��XLI��LE^EVH��VEXI��SJ��MRXIVZEP��SJJWIX���JSV��EPP��XMQI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TSMRXW��XVMEPW��SR��[LMGL��IPETWIH��XMQI��MW��SZIVIWXMQEXIH��[MPP��LEZI��PS[IV��64)W���*MREPP]���MR��TERIP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�N
��� �[LIR� �64)W� �VIƼIGX� �FSXL� �GLSMGI� �EGGYVEG]� �ERH� �LE^EVH� �VEXI� �SJ� �MRXIVZEP� �SJJWIX�� �64)W� �EVI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
PS[IV� �SR� �XVMEPW��SR��[LMGL��IPETWIH��XMQI��MW��SZIVIWXMQEXIH��SR��XLI��WLSVX��WMHI��SJ��XLI��FSYRHEV]��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
3R� �XLI� �PSRK� �WMHI� �SJ� �XLI� �FSYRHEV]�� �GPSWI� �XS� �XLI� �FSYRHEV]�� �XVMEPW� �SR� �[LMGL� �IPETWIH� �XMQI� �MW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
YRHIVIWXMQEXIH��LEZI��PS[IV��64)W���,S[IZIV���JSV��IWXMQEXIW��QYGL��PSRKIV��XLER��XLI��FSYRHEV]��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[I���WII���XVMEPW���SR���[LMGL���IPETWIH���XMQI���MW���SZIVIWXMQEXIH���LEZI���PS[IV���64)W��ǧǧ
�'SPYQR���
��-J��XLI��EKIRXƅW��GLSMGIW��GLERKI��EW��E��JYRGXMSR��SJ��MXƅW��MRXIVREP��IWXMQEXIW��SJ��IPETWIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XMQI�� �JSV� �XLI� �X[S� �I\EQTPI� �XVMEP� �X]TIW� �WLS[R��LIVI���XLI��TW]GLSQIXVMG��JYRGXMSR��SJ��XLI��EKIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[MPP� �EPWS� �FI� �HMJJIVIRX�� �;LIR� �XLI� �EKIRX� �YRHIVIWXMQEXIW� �IPETWIH� �XMQI� ��FPYI� �GYVZI
�� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TW]GLSQIXVMG� �GYVZI� �[MPP� �FI� �FMEWIH� �XS[EVHW� �ƄWLSVXƅ� �GLSMGIW� ��M�I�� �MX� �[MPP� �WLS[� �E� �VMKLX[EVH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WLMJX
���7MQMPEVP]���MJ��XLI��EKIRX��SZIVIWXMQEXIW��XMQI���VIH��GYVZI
���XLI��TW]GLSQIXVMG��GYVZI��[MPP��FI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FMEWIH��XS[EVHW��ƄPSRKƅ��GLSMGIW���M�I���[MPP��FI��WLMJXIH��PIJX
���8S��IWXEFPMWL��XLI� �VIPEXMSRWLMT��FIX[IIR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QEKRMXYHI� �SJ� �64)� �EX� �ER]� �KMZIR� �IWXMQEXIH� �XMQI� �SJ� �MRXIVZEP� �SJJWIX� �ERH� �XLI� �TVSFEFMPMX]� �SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLSMGIW� �XLI� �EKIRX� �[MPP� �VITSVX�� �JSV��IEGL��SJ��XLI��XVMEP��X]TIW���EPP��XMQI��TSMRXW��EX��[LMGL��64)��[EW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
PS[IV� �SR� �XLEX� �XVMEP� �X]TI� ��WLS[R� �F]� �XLI� �]IPPS[� �LMKLPMKLXW� �MR� �XLI� �WIGSRH� �GSPYQR
� �EVI� �EPWS�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
LMKLPMKLXIH� �MR� �]IPPS[�� �-R� �TERIP� �G
����[I��WII��XLEX��JSV��EPP��XMQI��TSMRXW��FIJSVI��XLI��FSYRHEV]���XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVSFEFMPMX]� �SJ� �GLSSWMRK� �PSRK� �MW� �LMKLIV� �JSV� �QSWX� �WIKQIRXW� �LMKLPMKLXIH� �]IPPS[�� �*SV� �EPP� �XMQI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TSMRXW� �EJXIV� �XLI��HIGMWMSR��FSYRHEV]���[I��WII��XLEX��XLI��TVSFEFMPMX]��SJ��GLSSWMRK��WLSVX��MW��LMKLIV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JSV� �EPP� �WIKQIRXW� �LMKLPMKLXIH� �MR� �]IPPS[�� �-R� �TERIP� �K
��� �[I� �WII� �XLEX� �JSV� �EPP� �MRXIVZEP� �HYVEXMSRW��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVMEPW��XLEX��LEH��PS[IV��64)W��LEZI��E��LMKLIV��TVSFEFMPMX]��SJ��VITSVXMRK��XLI��MRXIVZEP��EW��ƄPSRKƅ���*MREPP]��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MR��TERIP��O
����[I��WII��XLEX��JSV��EPP��MRXIVZEP��HYVEXMSRW��FIJSVI��XLI��FSYRHEV]���PS[��64)��XVMEPW��LEZI��E�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
LMKLIV� �TVSFEFMPMX]� �SJ� �VITSVXMRK� �GLSMGI� �ƄPSRKƅ� �ERH� �XLI� �STTSWMXI� �MW� �XVYI� �EJXIV� �XLI� �HIGMWMSR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FSYRHEV]��ǧǧ
�'SPYQR� ��
� �*SV� �IEGL� �SJ� �XLI� �TERIPW� �G�K� �ERH� �O�� �JSV� �EPP� �XMQI� �TSMRXW� �SR� �IMXLIV� �WMHI� �SJ� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
FSYRHEV]��[I��EWO���[LEX��MW��XLI��EZIVEKI��SJ��XLI��TW]GLSQIXVMG��GYVZIW��LMKLPMKLXIH��MR��]IPPS[���H
�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
-R� �TERIP� �G�� �[I� �WII� �XLEX� �SR� �XLI� �WLSVX� �WMHI� �SJ� �XLI� �FSYRHEV]�� �JSV� �QSWX� �XMQI� �TSMRXW� �XLI� �VIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TW]GLSQIXVMG��GYVZI��MW��LMKLPMKLXIH��ERH��XLI��EZIVEKI��SJ��XLI��LMKLPMKLXIH��WIKQIRXW��SJ��XLI��GYVZI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MW� �WLS[R� �F]� �XLI� �WSPMH� �]IPPS[� �QEVOIV� �MR� �XLI� �XST� �TERIP� �MR��GSPYQR��H���*SV��XMQI��TSMRXW��PSRKIV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLER��XLI��FSYRHEV]���[I��WII��MR��TERIP��G��XLEX��JSV��QSWX��XMQI��TSMRXW���XLI��FPYI��GYVZI��MW��LMKLPMKLXIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERH��XLI��EZIVEKI��SJ��XLEX��WIKQIRX��SJ��XLI��TW]GLSQIXVMG��GYVZI��MW��WLS[R��F]��XLI��]IPPS[��QEVOIV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SR��XLI��PSRK��WMHI��MJ��XLI��FSYRHEV]��MR��TERIP��H���8LI��KVIIR��TSMRXW��MR��TERIP��H��WLS[��XLI��EZIVEKIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJ� �XLI� �GYVZIW� �MR� �TERIP� �G� �SR� �IMXLIV� �WMHI� �SJ� �XLI� �FSYRHEV]� �XLEX� �EVI� �RSX� �LMKLPMKLXIH� �ERH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSVVIWTSRH��XS��XMQI��TSMRXW��EX��[LMGL��XLI��64)W���WLS[R��MR��TERIP��F
��EVI��LMKLIV���-R��SXLIV��[SVHW��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[LIR� �64)W� �EVI� �HVMZIR� �SRP]� �HYI� �XS� �GLSMGI� �EGGYVEG]�� �PS[IV� �64)� �MR� �KIRIVEP� �EVI� �EWWSGMEXIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[MXL� �PS[� �GLSMGI� �ZEVMEFMPMX]� �ERH� �LIRGI�� �[I� �[SYPH� �TVIHMGX� �XLI� �TW]GLSQIXVMG� �GYVZIW� �JSV��PS[�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERH��LMKL��64)��XVMEPW���MR��XLMW��GEWI���XS��WLS[��E��HMJJIVIRGI��MR��WPSTI���L
��*SPPS[MRK��XLI��WEQI��WXITW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
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JSV��XLI��QMHHPI��VS[���TERIPW��I�L
���[I��ƻRH��XLEX��[LIR��64)W��EVI��HVMZIR��SRP]��F]��XLI��LE^EVH��VEXI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SJ��MRXIVZEP��SJJWIX���PS[��64)W��GSVVIPEXI��[MXL��LMKLIV��TVSFEFMPMX]��SJ��VITSVXMRK��PSRK��MVVIWTIGXMZI��SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[LMGL� �WMHI� �SJ� �XLI� �FSYRHEV]� �XLI� �MRXIVZEP� �SJJWIX� �PMIW�� �8LYW�� �MR� �XLMW��GEWI��[I��[SYPH��TVIHMGX��E�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLERKI��MR��FMEW��MR��TW]GLSQIXVMG��JYRGXMSRW��JSV��PS[��ERH��LMKL��64)��XVMEPW���P
��*MREPP]���[LIR��64)W�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIƼIGX��FSXL��GLSMGI��EGGYVEG]��EW��[IPP��EW��XLI��LE^EVH��VEXI��SJ��MRXIVZEP��SJJWIX���JSPPS[MRK��XLI��WEQI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WXITW� �[I� �ƻRH� �XLEX� �XLI��TW]GLSQIXVMG��GYVZIW��JSV��PS[��ERH��LMKL��64)��XVMEPW��WLS[��E��GLERKI��MR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WPSTI��ǧǧ
ǧ
ǧ
ǧ
ǧ ǧ
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�
7YTTPIQIRXEV]���ƻKYVI������ǧ
%ZIVEKI��VI[EVH��TVIHMGXMSR��IVVSVW��EX��MRXIVZEP��SJJWIX��JSV��ZEV]MRK��HIKVIIW��SJ��GSQTVIWWMSR��MR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QETTMRK�� ;I� �WII� �XLEX� �XLI� �TVSƻPI� �SJ� �EZIVEKI� �64)W� �HSIW� �RSX� �ZEV]� �GSRWMHIVEFP]� �JSV� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HMJJIVIRX���HIKVIIW���SJ���GSQTVIWWMSR���MR���XLI���FEWMW���JYRGXMSRW���YWIH���XS���IWXMQEXI���ZEPYI���JYRGXMSRW��ǧǧ
ǧ
ǧ ǧ
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ǧ
ǧ
7YTTPIQIRXEV]���ƻKYVI������ǧ
(MJJIVIRGI��MR��TW]GLSQIXVMG��JYRGXMSRW��SJ��XVMEPW��KVSYTIH��FEWIH��SR��XLI��QEKRMXYHI��SJ��64)W��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JSV� �ZEV]MRK� �HIKVIIW� �SJ� �GSQTVIWWMSR� �MR� �QETTMRK��;I� �WII� �XLEX��JSV��XLI��QSWX��GSQTVIWWIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
QETTMRK� ��(S'� �!� ��
�� �XLI��HMJJIVIRGI��MR��XLI��TW]GLSQIXVMG��GYVZI��LEW��XLI��WEQI��WMKR��SJ��EPP��XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WXMQYPM� �TVIWIRXIH�� �8LMW� �GSVVIWTSRHW� �XS� �E� �GLERKI� �MR� �FMEW� �FIX[IIR� �XLI� �X[S� �TW]GLSQIXVMG�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYRGXMSRW�� �3R� �XLI� �SXLIV� �LERH�� �JSV� �XLI� �JYPP� �QETTMRK� ��(S'� �!� ��
�� �XLI� �HMJJIVIRGI� �MR� �XLI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TW]GLSQIXVMG� �JYRGXMSR� �GLERKIW� �WMKR� �JSV� �WXMQYPM� �SR� �HMJJIVIRX� �WMHIW� �SJ� �XLI� �FSYRHEV]�� �8LMW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSVVIWTSRHW� �XS� �E� �GLERKI� �MR� �WPSTI� �FIX[IIR� �XLI� �X[S� �TW]GLSQIXVMG� �JYRGXMSRW���;I��WII��XLEX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
SRP]� �JSV� �QETTMRKW� �XLEX��EVI��ZIV]��GPSWI��XS��XLI��QSWX��GSQTVIWWIH��GEWI��HS��XLI��TW]GLSQIXVMG�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYRGXMSRW���WLS[���E���HMJJIVIRGI���MR���FMEW���EW���MW���SFWIVZIH���MR���XLI���HEXE��ǧ
ǧ ǧ
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ǧ
7YTTPIQIRXEV]���ƻKYVI������ǧ
8LI��IƽGMIRX��QETTMRK��MRGIRXMZMWIW��TVSGVEWXMREXMSR��SJ��GLSMGIW��JSV��PSRK��MRXIVZEP��IWXMQEXIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GPSWI� �XS� �XLI� �HIGMWMSR� �FSYRHEV]�� �E
� �8LI� �LIEX� �QET� �WLS[W��XLI��ZEPYI��JYRGXMSR��PIEVRX��YWMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI� �IƽGMIRX� �QETTMRK� �[LIR� �XLI� �EKIRX� �MW� �VIUYMVIH� �XS� �VITSVX� �GLSMGIW� �MQQIHMEXIP]� �EJXIV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRXIVZEP��SJJWIX���8LI��TYVTPI��ERH��]IPPS[��PMRIW��WLS[��I\EQTPI��XVENIGXSVMIW��XLI��EKIRX��[SYPH��XEOI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLVSYKL� �XLI� �WXEXI� �WTEGI� �MJ� �MX� �[MXLLIPH� �GLSMGI� �JSV� �XLI� �IRXMVI� �XVMEP� �JSV� �ER� �I\EQTPI� �ƄWLSVXƅ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�TYVTPI
� �ERH� �ƄPSRKƅ� ��]IPPS[
� �MRXIVZEP���F�G
��8LI��WIUYIRGI��SJ��WXEXI��ZEPYIW��XLEX��XLI��EKIRX��[MPP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IRGSYRXIV��[LIR��MX��JSPPS[W��XLI��TYVTPI��ERH��]IPPS[��XVENIGXSVMIW���VIWTIGXMZIP]���WLS[R��MR���E
���8LI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XVMERKPI� �QEVOIVW� �MRHMGEXI� �XLI� �XMQIWXITW� �EX� �[LMGL� �XLI� �EKIRX� �IRGSYRXIVIH� �MRXIVZEP� �SJJWIX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
HYVMRK� �XLIWI� �XVMEPW�� �0IXƅW� �HIRSXI� �XLI� �MRXIVZEP� �SJJWIX� �WXEXIW� �EW� �̂ ��� �ERH��XLI��WYFWIUYIRX��WXEXI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLEX��XLI��EKIRX��XVERWMXMSRW��XS��EW��̂ ������8LI��VIH��EVVS[W��WLS[��XLI��XVERWMXMSR��FIX[IIR��̂ ��� �ERH��̂ ��� �JSV�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��I\EQTPI��XVENIGXSVMIW��WLS[R��MR���F�G
���F
��;I��WII��XLEX��EJXIV��ER��IWXMQEXIH��ƄWLSVXƅ��MRXIVZEP��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[MXLLSPHMRK��GLSMGI��[SYPH��VIWYPX��MR��XLI��ZEPYI��JYRGXMSR��XS��HIGVIEWI��ERH��LIRGI��MRGYV��RIKEXMZI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
64)W���,S[IZIV���XLI��EZIVEKI��VI[EVH��SFXEMRIH��JVSQ��VITSVXMRK��E��GLSMGI��MQQIHMEXIP]��[SYPH��FI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IUYEP��XS��XLI��ZEPYI��SJ��XLI��MRXIVZEP��SJJWIX��WXEXI��̂ ��� �ERH��[MPP���SR��EZIVEKI���MRGYV��̂ IVS��64)W���,IRGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
XLI��EKIRX��MW��HMWGSYVEKIH��JVSQ��[MXLLSPHMRK��GLSMGI��[LIR��IWXMQEXMRK��ER��MRXIVZEP��XS��FI��ƄWLSVXƅ��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�G
��3R��XLI��SXLIV��LERH���JSV��MRXIVZEPW��IWXMQEXIH��EW��RIEV�FSYRHEV]��ƄPSRKƅ���[MXLLSPHMRK��GLSMGIW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
VIWYPXW� �MR� �MRGYVVMRK� �TSWMXMZI� �64)W�� �-J� �XLI��EKIRX��VITSVXIH��E��GLSMGI��MQQIHMEXIP]���MX��[SYPH��SR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EZIVEKI��VIGIMZI��VI[EVHW��IUYEP��XS��XLI��ZEPYI��JYRGXMSR��EX� �̂ ��� �ERH��MRGYV� �̂ IVS��64)W��MR��HSMRK��WS��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
,IRGI� �XLI� �EKIRX� �MW� �MRGIRXMZMWIH� �XS� �[MXLLSPH� �GLSMGIW� �JSV� �PSRK� �RIEV�FSYRHEV]� �MRXIVZEP�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
IWXMQEXIW�� �3R� �XLIWI� �XVMEPW�� �[LIR� �XLI� �EKIRX� �XVERWMXMSRW��JVSQ��̂ ��� �XS� �̂ ���F]��[MXLLSPHMRK��GLSMGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGXMSRW�� XLI� �ZEPYI� �SJ� �̂ ��� �[MPP� �FI� �YTHEXIH� �GPSWIV� �XS� �XLI� �ZEPYI� �SJ� �WXEXI� �̂ ��� �FEWIH� �SR� �XLI� �8(�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
YTHEXI��IUYEXMSR��:�^���
�� ��:�^���
�����»�½:�^���
�����:�^���

���1SVISZIV���[LIR��XLI��EKIRX��VITSVXW��E��GLSMGI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
EGXMSR��EX� �̂ ���EJXIV��XVERWMXMSRMRK��JVSQ��̂ ��� �XS��̂ ������XLI��EZIVEKI��VI[EVH��MX��[MPP��VIGIMZI��JVSQ��̂ ��� �[MPP��FI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
PS[IV��XLER��MJ��XLI��MRXIVZEP��SJJWIX��LEH��FIIR��TVIWIRXIH��EX��̂ ������8VMEP��XS��XVMEP��ZEVMEFMPMX]��MR��XLI��PEXIRX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ZEVMEFPI� �̂ � �[MPP� �PIEH� �XS� �MRGSVVIGX� �IWXMQEXIW� �SJ� �XLI� �GEXIKSV]� ��ƄWLSVXƅ� �ZW� �ƄPSRKƅ
� �SJ� �MRXIVZEPW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
TVIWIRXIH� �GPSWIV� �XS� �XLI� �HIGMWMSR� �FSYRHEV]� ��WYGL� �EW� �̂ ���
� �XLER� �XLSWI� �JYVXLIV� �E[E]� �JVSQ� �MX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
�WYGL� �EW� �̂ ���
�� �'SRWIUYIRXP]�� �XVMEP� �XS� �XVMEP� �ZEVMEFMPMX]� �MR� �GLSMGIW� �EX� �̂ ��� �[MPP� �FI� �PS[IV� �MJ� �XLSWI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLSMGIW��EVI��JVSQ��XVMEPW��[LIVI��XLI��EKIRX�W��IWXMQEXI��EX��MRXIVZEP��SJJWIX��MW� �̂ ��� �XLER��MJ��GLSMGIW��EX�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
^��� �EVI��VITSVXIH��SR��XVMEPW��SR��[LMGL��EKIRXƅW��IWXMQEXI��EX��MRXIVZEP��SJJWIX��MW��IMXLIV��̂ ��� �SV��̂ ������8LYW��ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
8(�YTHEXIW� �SR� �XLI� �PSRK� �WMHI� �SJ� �XLI� �HIGMWMSR� �FSYRHEV]� �PIEH� �XS� �E� �ƼEXXIRMRK� �SJ� �XLI� �ZEPYI�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
JYRGXMSR���MR���XLI���IƽGMIRX���QSHIP���HYI���XS���TVSGVEWXMREXMSR���SJ���GLSMGIW��ǧǧ ǧ

���ǧ

.CC-BY-NC-ND 4.0 International licensemade available under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is 

The copyright holder for this preprintthis version posted May 23, 2020. ; https://doi.org/10.1101/2020.05.20.100065doi: bioRxiv preprint 

https://doi.org/10.1101/2020.05.20.100065
http://creativecommons.org/licenses/by-nc-nd/4.0/


����

����

����

����

����

����

����

����

ǧ

ǧ
ǧ
7YTTPIQIRXEV]���ƻKYVI������ǧ
%ZIVEKI� �VIWTSRWI� �XMQIW� �KVSYTIH� �FEWIH� �SR� �XLI� �EKIRXƅW� �GLSMGI� �JSV� �ZEV]MRK� �HIKVIIW� �SJ�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSQTVIWWMSR� �MR� �QETTMRK�� 8LI� �EKIRX� �LEW� �WLSVX� �VIWTSRWI� �XMQIW� �JSV� �EPP� �WXMQYPM� �[LIR�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLSSWMRK� �WLSVX�� �8LI� �TVSƻPI� �MW� �ZIV]� �WMQMPEV� �JSV� �EPP� �HIKVIIW��SJ��GSQTVIWWMSR��MR��XLI��QETTMRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
YWIH�� �,S[IZIV�� �XLI� �TVSƻPI� �SJ� �EZIVEKI� �VIWTSRWI� �XMQIW� �[LIR� �XLI� �EKIRX� �GLSSWIW� �PSRK�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GLERKIW� �KVIEXP]� �[MXL� �XLI� �HIKVII� �SJ� �GSQTVIWWMSR� �MR� �XLI� �QETTMRK�� �3RP]� �[LIR� �YWMRK� �ZIV]�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
GSQTVIWWIH��QETTMRKW��HS��[I��WII��VIWTSRWI��XMQIW��HIGVIEWI��[MXL��MRXIVZEP��HYVEXMSR��SR��XVMEPW�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
[MXL���ƄPSRKƅ���GLSMGIW���EW���WIIR���MR���XLI���HEXE��ǧǧ
ǧ

���ǧ

.CC-BY-NC-ND 4.0 International licensemade available under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is 

The copyright holder for this preprintthis version posted May 23, 2020. ; https://doi.org/10.1101/2020.05.20.100065doi: bioRxiv preprint 

https://doi.org/10.1101/2020.05.20.100065
http://creativecommons.org/licenses/by-nc-nd/4.0/


Methods
Here we describe how we modelled reinforcement learning (RL) agents on the interval�

discrimination task and obtained reward prediction error signals that we compared against�

observed dopamine activity recorded in animals behaving in a similar task. We will organ-�

ise the following section into: (�) how we de�ne the state representation for the agent and�

what is the set of permitted actions the agent can choose from; (�) how, given the state�

representation, the agent estimates reward expectations and an appropriate mapping be-6

tween states and actions; (�) parameters with which we simulated our RL agents; (�) an�

equivalent way in which the compression of the ef�cient representation could be imple-8

mented.�

� State representation encodes elapsed time since observed task��

events��

During the interval discrimination task (IDT), animals and agents are provided with a very��

sparse set of cues or observations. Interval onset and offset are both signalled by identi-��

cal tones, and animals have to infer from context the start, end and duration of intervals��

presented to them. Animals also observe whether or not their choices result in rewards or��

no rewards, based on which they need to learn to make appropriate choices. Hence, the�6

RL agent needs to have an internal representation that allows it to use the above described��

observations to infer the correct epoch in the task (i.e. to infer at any given time if the agent�8

is in the stimulus interval, after the interval or in the inter-trial-interval) as well as estimate��

interval duration presented. The interval duration presented on each trial is randomly sam-��

pled uniformly from a set of six intervals and this re�ects the stimulus distribution used��

in task for the animals. Finally we model all times during inter-trial intervals with a single��

terminal state i.e. a state that always has zero reward expectations. In other words, we��

model the task as episodes and each trial is a new episode for the agent.��

Animals trained on the task are not restrained during the interval and any report of��

choice during the interval results in a premature termination of the trial, accompanied with�6

no reward and a time-out to keep the trial-rate constant. Hence animals need learn to not��

only classify the presented interval with the appropriate choice, but they need to learn to�8

withhold reporting any choice until after the end of the interval. Similar to animals, the RL��

agent is permitted to make one of three actions at any time during the task: report choice��

short, report choice long and withhold both choices i.e. wait. Like animals, the agent needs��

to learn not only report which choice to make, but when to make it. The agent need to��

learn to withhold choices during the interval and report a short or long choice based on its��

estimate of interval duration, after interval offset. Wemodel the task such that episodes al-��

�

.CC-BY-NC-ND 4.0 International licensemade available under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is 

The copyright holder for this preprintthis version posted May 23, 2020. ; https://doi.org/10.1101/2020.05.20.100065doi: bioRxiv preprint 

https://doi.org/10.1101/2020.05.20.100065
http://creativecommons.org/licenses/by-nc-nd/4.0/


ways begin at interval onset and terminatewhen the agent reports either of the two choices��

or until the trial time-out.�6

Specifying a RL agent that encodes reward expectations as a function of internal rep-��

resentations that evolve both based on internal variables as well as observations from the�8

environment (i.e. task) can be formally described as partially-observed Markov decision��

process (POMDP). In a POMDP, at any time, the agent combines a likelihood based on��

the observations it gets from the environment with a prior that it computes from earlier��

estimates of its internal variables. This results in a posterior estimate or belief over the��

agent’s internal variable using which the agent can then estimate reward expectations.��

Since POMDPs provide a probabilistic framework with which an agent can combine in-��

ternal variables and observations from the environment, its resulting beliefs are also in��

the form of probability distributions. Exactly computing reward expectations as based on�6

distributions of internal states is, in general, an extremely challenging problem. There are��

several algorithms that use different types of approximations to solve POMDPs, but it is un-�8

clear how computations on POMDPs might be implemented in neural circuits. Our model��

can be described as one in which the agent does not maintain an explicit distribution over��

its internal variables, but one in which its internal variables evolve such that the agent’s��

states are samples from the posterior distribution or belief over these states. These inter-��

nal variables are often referred to as latent variables or states.��

�.� Dynamics of the latent variable��

The task requires the latent variable dynamics to have two key features: (�) when receiving��

no observations from the environment, the latent variable needs to evolve, as time elapses,�6

in a non-repeatingmanner, such that the latent variable can provide an internal estimate of��

elapsed time; (�) the latent variable must change as a function of interval onset and offset,�8

as well as agent’s actions, such that it re�ects the task epoch at any point. Accordingly, the��

agent encodes a continuous two-dimensional latent variable z 2 R2, where each dimen-6�

sion represents an estimate of elapsed time since interval onset and offset, respectively.6�

Additionally, we know that animals’ estimates of elapsed time vary from trial-to-trial,6�

and that variability in their choices is driven by variability in how far their neural activity6�

evolves during the interval [�]. Hence, we modelled the evolution of the latent variable to6�

also have trial-to-trial variability in its dynamics. There is a large class of stochastic dy-6�

namical systems that can ful�l these requirements. One simple way of ful�lling (�) and66

(�), and introducing variability into the state representation is to de�ne a linearly accumu-6�

lating two-dimensional stochastic system. When the agent withholds choices (i.e., when68

the agent waits), the evolution of the latent variable is, thus, governed by two factors: (�)6�

Observations in the task: accumulation along the �rst dimension only begins after inter-��

val onset and during the interval the latent variable along the second dimension remains��

zero. At interval offset, accumulation begins along the second dimension as well; (�) Inter-��

�
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nal noise: the accumulation along each of the dimensions after interval onset and offset,��

respectively, is noisy and has trial to trial variability.��

More speci�cally, episodes always begin at interval onset, and the initial state is given��

by z0 = [0, 0]|. Whenever the agent makes a choice (left or right), the latent variable tran-�6

sitions to the terminal state zT = [1,1]|, which marks the end of the current episode.��

During the interval, dynamics are de�ned as:�8

zt+1 = zt +

"
1

0

#
+

"
s

0

#
"t (�)

where z0 = [0, 0]|, "t ⇠ N (0, 1), and s controls the standard deviation of the additive��

noise. Previous work has shown that trial to trial variability in estimates of elapsed time8�

also follow Weber’s law and in the time domain, this is referred to as the scalar property,8�

i.e. the standard deviation of estimates of elapsed time increase linearly with elapsed time8�

[�]. In order for the latent variable encoded by the RL agent to exhibit scalar variability, we8�

specify the standard deviation of additive noise to be s = �
p
t, where � = .25. Thus, the8�

standard deviation of the latent variable along the �rst dimension z(1)t , at time t during the8�

interval, will be�t. The value of parameter�waschosen to allow the psychometric function86

of choices reported by the RL agent to qualitatively match those of animals trained on this8�

task.88

At interval offset (when the tone occurs), we increment the latent variable along the8�

second dimensionwith an increment of �xed size to allow the observation of interval offset��

to be reliable encoded by the latent variable. Thus, we have:��

zt⇤+1 = zt⇤ +

"
1

0

#
+

"
s

0

#
"t +

"
0

1

#
(�)

where t⇤ indicates the time step at which interval offset occurred. After which, the latent��

variable evolve as follows:��

zt+1 = zt +

"
1

1

#
+

"
s

s

#
"t, t > t⇤. (�)

� Learning��

In the simulated task, the agent receives a large positive reward for correctly reporting the��

interval category after interval offset. Incorrect choices after interval offset and any choice�6

during the interval incur a small negative reward. The goal of an agent is to estimate, for��

each state, (i) a state-value function, which is an estimate of expected discounted future�8

rewards from that state, and (ii) a policy, which is a probabilistic mapping between state��

and actions that maximise overall future rewards. Wemodel the agent to learn value func-���

tions using TD-learning within an actor-critic architecture since they have been commonly���
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used to model dopamine activity as RPEs. The state-value function is referred to as the���

critic since it evaluates the value of each state. And the actor encodes the policy with which���

the agent makes actions during the task.���

�.� State value estimation���

When the state of the environment can be observed and is discrete, the expectation of��6

discounted future rewards, referred to as value, is de�ned for each state the agent can���

encounter in its environment, and can be written recursively in terms of value of future��8

states [�].���

V ⇡(zt) = E
"

T�t�1X

k=0

�krt+k+1|zt

#
(�)

= E [ rt+1 + �V (zt+1)|zt ] (�)

where the expectation is with respect to, both, the dynamics of the environment and the���

agent’s policy ⇡, which the agent samples as it interacts with the environment. However,���

since the latent variable in our RL agent is continuous, we cannot innumerate a value for���

each possible instance of the latent variable and require an approximation scheme to es-���

timate value. Hence, we map the latent variable at any given time zt into a D-dimensional���

feature space, such that linear combinations of the features can be used to approximate���

the value function for all instances of zt.��6

V̂ (zt) = w>x(zt) (6)

=
DX

i=1

wixi(zt) (�)

where the components of the feature vectors or basis functions x = [x1, ..., xD] are con-���

structed using tile basis. The parameters of the basis functions ✓i = {bi,l, bi,u, ci,l, ci,u} de-��8

termine the range of z over which each component of the bases xi is non-zero, as shown���

below:���

xi(z) =

8
>>><

>>>:

1 if bi,l < z(1)  bi,u and

ci,l < z(2)  ci,u

0 else

(8)

To estimate w, that best approximates the state value function, we make updates to���

reduce the loss function given by���

�
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E = �2t = (rt+1 + �V̂ (zt+1)� V̂ (zt))
2 (�)

where �t is referred to as the temporal-difference (TD) error. The updates are proportional���

to the gradient of this loss function, where we treat the target (rt+1 + �V̂ (zt+1)) as a con-���

stant with respect to the parameters wi, as shown below:���

�wi / �
@�2t
@wi

= �t
@V̂ (zt)

@wi
= �txi(zt) (��)

Hence, we can write the update rule for each component of the weights vector w as��6

wi  wi + ↵�txi(zt). (��)

�.� Policy learning���

The ultimate goal of a RL agent is to learn a policy that maximises its future expected��8

rewards. To allow our agent to appropriate learn state-actions mappings, we model the���

actor to estimate the advantage function for every action A(z, a) [�].���

A(zt, at) = E
"

T�t�1X

k=0

�krt+k+1|zt, at

#
� V (zt) (��)

where, the �rst term i.e. the expected cumulative future rewards for a given state-action���

pair is referred to as the state-action value functionQ(z, a). Hence, the advantage function,���

A(z, a) = Q(z, a) � V (z), quanti�es the difference or advantage in expected returns of���

taking a particular action in a given state as compared to the overall expected returns from���

that state. For a given state-action pair, the advantage function can be estimated using���

updates based on the TD-error computed by the critic (Equation �) as shown below:��6

Â(zt, at) Â(zt, at) + ↵(�t � Â(zt, at)), (��)

As in the case of the state value function, we approximate Â(z, a) as a linear combina-���

tion of feature vectors and we update the parameters of this function using the TD-error��8

as described below:���

Â(zt, at) = m>x(zt) (��)

=
X

i

mi(a)xi(zt) (��)

The update rule to estimate parameters m, is similarly given by���

mi(a) ((1� ↵)mi(a) + ↵�txi(zt) (at = a) (�6)

�
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Finally, at every step, the actor samples an action from the policy distribution ⇡(z, a) =���

p(a|z), which is given by a soft-max of function of the approximation of the advantage���

function Â(z, a), as shown below:���

⇡(z, a) / e�Â(z,a) (��)

� Model parameters���

�.� Parameters of basis functions for value estimation���

The tile bases used in the model implementations are fully described by the range over��6

which they are �. We keep thewidth of the basis function along z(1) the same for all versions���

of the model and we only vary the width of the basis function along z(2). The width of��8

basis function along z(1) was chosen to allow an accurate approximation of value along���

this axis given the trial to trial variability in estimates of elapsed time. Since the tile bases���

are non-overlapping, we can describe the parameters of all the basis functions in terms of���

the boundaries along the two dimensions of z.���

Let the boundaries along the �rst dimension of the latent variable, which encodes elapsed���

time since interval onset, z(1) be B = {0, b0, b1, ...bK}. The resolution of the value function���

approximation the same along the �rst dimension is not varies for different degrees of���

compression in the mappings. The tiling along this dimension is also kept uniform and the��6

interval between the boundaries is set to be equal to ���ms. Let the boundaries along the���

second dimension of the latent variable, which encodes elapsed time since interval offset,��8

z(2) beC = {0, c0, c1, ...cK}. In the full mapping, the parameters of the tile bases along z(1)���

and z(2) are the same. The compression in the mapping only in�uences the coarseness�6�

of the value function along this second axis and hence the set of boundaries in C . Let the�6�

compression factor be � 2 [0, 1], such that the full mapping corresponds to � = 1 and�6�

the ef�cient mapping (the most compressed representation) corresponds to � = 0. In this�6�

case, ci = bi/(1� �), 8 i 2 {1, 2, ...K}.�6�

�.� Other parameters�6�

The value function estimated by the agent is de�ned as the estimate of future discounted�66

rewards from any state and we set the temporal discounting parameter � = .95.�6�

Since the parameters for estimating the state value function as well as the advantage�68

function are learnt incrementally from the agent’s interaction with the environment, we�6�

needed to specify the learning rate for each of these sets of parameters. We implemented���

an actor-critic framework and the learning rates were chosen such that the updates of���

the actor occur on a slower timescale than those of the critic. This is to allow for the���

critic to have enough updates to evaluate the current policy. We specify the learning rate���

6
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for the state value function to be ↵ = 1/ni when the number of visits to the state being���

updated ni is less than NV = 100, and ↵ = 1/NV otherwise. The learning rate for the���

advantage function is similarly set to be ↵ = 1/ni when the number of visits to the state��6

being updated ni is less than NA = 1000. Thus, after the �rst few visits to any state, the���

learning rate for the state-value function ismuch faster than that of the advantage function.��8

In the current work, we are interested in relating value-based behaviour and RPEs after the���

the agent has fully learnt the task to behaviour and neural activity in over-trained animals�8�

on the interval discrimination task. Hence, the learning parameters were chosen without�8�

any consideration to model the time-course of learning of animals on this task.�8�

After learning has converged, there are two sources of trial-to-trial variability in the�8�

agent’s behaviour in our implementation: variability in dynamics of the latent variable and�8�

variability due to stochasticity in the policy. The parameter for the standard deviation of�8�

additive noise was set to be � = .25 and the parameter that determines the stochasticity�86

of the policy was chosen to be ↵ = 3. Both these parameters were held constant over the�8�

entire duration of learning, for all simulations shown.�88

� Alternative formulation for the ef�cient representation consis-�8�

tentwith observed dopaminergic activity and animals’ behaviour���

Our use of term ‘representational ef�ciency’ in estimating the value functions can be de-���

scribed in one of two equivalent ways. First, representational ef�ciency corresponds to a���

reduction in the number of non-zero parameters that need to be estimated to approximate���

the value function over all possible instances the latent variable can take during a given���

task. Alternatively, representational ef�ciency can be described in terms of the number���

of basis functions that will be non zero while representing all possible instances the latent��6

variable can take for the given task. For any linear function approximation scheme such as���

V̂ (zt) = w>x(zt), this refers to reducing the dimensionality of w and x. This can be done��8

by either changing the dynamics of the latent variable, whilemaintaining the parameters of���

the basis functions constant, or by changing the parameters of the basis functions while���

maintaining the dynamics of the latent variable constant.���

In the �rst case, for a �xed set of basis functions, the dynamics of z can be changed���

such that p(z) is non-zero in a smaller area of state space. In this case fewer basis func-���

tions will be needed to estimate the value function over all possible instances of zt. Alter-���

natively, if the dynamics of the latent variable are kept constant, representational ef�ciency���

can be achieved by changing the range over which each basis function is non-zero, such��6

that individual basis functions span larger regions of the state space i.e. the space of z.���

Moreover, both, the dynamics of the latent variable and well as the parameters of the basis��8

function can be changed simultaneously to achieve compression.���

The RL agent with the ef�cient mapping presented in this work can similarly be refor-���

�
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mulated by specifying modi�ed dynamics of the latent variable as opposed to by the pa-���

rameters of the basis functions (as described in the main text), or by changing both. The���

equivalent formulation can be expressed by introducing the compression factor � 2 [0, 1]���

in the dynamics of the second latent dimension as follows:���

zt+1 = zt +�t

"
1

�

#
+
p
�t

"
s

�.s

#
"t, t > t⇤ (�8)

The full or uncompressed representation corresponds to � = 1, while the ef�cient rep-���

resentation (where the second latent variable does not perform any accumulation) corre-��6

sponds to � = 0. Note that changing � does not have any effect on the state representation���

during the interval. Rather, after the interval offset, as �! 0 the state representation loses��8

the ability to resolve the time of interval offset and is only able to encode time since interval���

onset and whether or not interval offset has been presented or not.���

In either formulation, as long as the relationship between the latent variable and the���

basis functions ismaintained, our results are invariant to which of the two sets of variables���

(the dynamics of the latent variable p(z) or the basis functions for value approximation x)���

are changed to achieve a reduction in parameters to be estimated. Hence, for simplicity, in���

themain text we focus on describing our results for the formulation in which the dynamics���

of the latent variable are held constant and the density of the basis functions along the��6

second dimension is reduced.���

� Alternative ways of obtaining ef�cient representations that do��8

not reproduce dopaminergic activity and animals’ behaviour���

Similarly, there aremultiple ways in which the dynamics of the latent variable and the basis���

functions can be changed to yield a function approximation that has equivalent number of���

parameters as the one discussed above, butwould not have the same relationship between���

the latent variable and the basis functions discussed. However, none of these alternatives���

were able to simultaneously reproduce the average pro�le of dopamine activity and the trial���

to trial relationship between magnitude of dopamine response and temporal judgements.���

These alternatives include:��6

(�) Fast reaction times for all estimates of interval offsets: If the policy of the agent is���

always report choice immediately after interval offset, the latent variable would only span��8

the �rst couple of basis functions along z(2) and hence would require similar number of���

parameters as the ef�cient mapping. In this case, both the latent variable and the bases���

for value approximation remain the same. However, by only allowing the agent to choose���

between actions associated with ’short’ and ’long’ choice at interval offset, the latent vari-���

able does not ... The reward expectations obtained in this version are the same as when���

we directly computed reward expectations based on choice accuracy and predictability���

8
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of interval offset in time (shown in Fig �n and Supp. Fig. �i-j). However it is known that���

animals will forgo some amount and immediacy of rewards to balance physical effort in��6

obtaining rewards [�].���

(�) Latent variable dynamics such that there is no change in the state space after in-��8

terval offset: If the latent variable encoded by the agent does not change with time after���

interval offset, it can serve as a perfect ‘memory’ of the estimated time of interval offset.���

In this case, even though the function approximation is the same as that used in the full���

model, only a small number of bases are needed to encode all possible instances of the���

latent variable. The reward expectations learnt using this version for all states during the���

interval and at interval offset are qualitatively the same as those learnt using the full model.���

This alternative requires the latent variable dynamics to change very abruptly from sequen-���

tial to attractor dynamics at interval offset. We can speculate that such an abrupt change��6

in dynamics of the latent variable may be hard to achieve if we assume some smoothness���

constraints in the dynamics neural circuits can generate [8].��8

(�) Latent variable dynamics such that there is no change in the projection of the latent���

variable on the axis that encodes elapsed time since interval onset after interval offset:�6�

Previous work has shown that neural circuits can indeed be con�gured such that irrelevant�6�

activity falls in the null space of the required readout [�, �, 6]. This version would leave the�6�

function approximation the same as in (�) and would produce the same results and the�6�

time evolution of the latent variable during the interval would also remain the same. The�6�

key difference here would be in the dynamics of the latent variable after interval offset and�6�

can be described as follows:�66

zt+1 = zt +�t

"
0

1

#
+
p
�t

"
0

.s

#
"t, t > t⇤ (��)

This formulation allow an unambiguous approximation of the state of the task. In the�6�

current task, the observations available to the animal may be too sparse to allow neural�68

circuits to �ne tune dynamics after interval offset.�6�

(�) Mapping in which the post interval basis functions are oriented to be parallel to���

the directions along which the latent variable evolves after interval offset: This alternative���

would also require that the basis functions for the mapping are �nely tuned based on the���

dynamics of the latent variable.���

6 Resource availability���

Further information and requests for resources should be directed to and will be ful�lled���

by the Lead Contact, Asma Motiwala (amotiwala@cmu.edu).��6
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