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@�ABADC/EGFHAJILKBF(ALMJC/N7OQPRM�C/IHSTAUOQVXW

Y[Z�\>]_^H`�acb"d=e�fHfHgQachDiHj_kD]�lnm_opiHj_kHaqkHm
rsf(tvu[iHjw]Bxzy{^3acx{^Hy�]/|~}D�$�������
�G���{�H�{���q�{�D�{�(���{�3���[���������

�������� �¡B¢H�z£ Ycj¥¤T¦_§¨o#©Bf(©�t«ª3]�e�t¬©JªTiz©�iHopt¬­�izg�fH§¨jJac®zt«ªT§°¯�fH±D²¨t�op§¨kzj_³´ªpµD©J¤T§¨izj
op³G¦_t�g"tH]_e1¦_§¨³G¦¶§·o�fH©D©_²¨§¨t3h8¤Ti"¤T¦_t0��²¨t�³´¤pªTizj_§¨³>¸_m_j_hDo�rwªGfHjDo[¹ºt«ª�»¼��¸�r1½�©JªTiH¤TiHa
³�iH²�]D¤T¦_f(¤1izjD²°µ�©JªTt3hDt´¤Tt«ªTg"§¨j_t3h"¾¶©Bf�ªp¤T§·³«§·©_fHj�¤To
e1§°¤T¦_§¨j�¤T¦Dt$hDiHg�fH§¨j¿iH¹�©JªTiH¤TiHa
³�iH²w©_f(ªp¤T§¨³�§¨©Bf(j�¤To=³�fHjLhJt�³«ªpµJ©D¤
¤T¦Dt�§°ª1i3e1jU©Bf�ªp¤1iH¹�g"t�opoTf(kzt�f(jBh�®zt«ªT§°¹Xµ¿e1¦_iz²¨t
¤pªGf(j_oTfH³´¤T§·iHjw}=r
¦Dt7³�iHg"©_mJ¤Gf(¤T§¨izj_fH²�³«izo[¤Ui(¹ÀiHmDª�op³´¦Dt�g"t¶§¨oUfHo�²¨i�eÁfHo�¤T¦_f(¤
i(¹�Â�¦_t�jDkDÃ oÀop³G¦_t�g"t�fHopopmDg"§¨j_k¶¤T¦Bf(¤QrwªTm_o[¤Tt�h¬r
¦D§°ªGhÅÄ�f�ªp¤vµ/»¼r�r�Ä�½0gÀm_o[¤>±�t
mDopt3h¿¤Ti>Æ{t�t�©�©Bf(ªp¤T§·f(²w§¨jD¹XiHªTg�f�¤T§·iHj8¹ºi(ª=©Bf(ªp¤T§¨³�§¨©_fHj�¤To�³�izjJ¯�hJt�j�¤T§Çf(²/fHjBh¿gÀmD²¨¤T§°a
®{t´ªT§¨¯_³3f(¤T§¨iHjw}~��mJª1op³´¦Dt�g"tRhJi�t�o=j_iH¤�ªTt�È�mD§°ªTtR¤T¦_t�ªTiH²·t�i(¹Ér�r�Äs}

Ê Ë_Ì=Í�Î~Ï$Ð>Ñ0Ò�Í~ÓTÏ=Ì

ÔRÕ~F¿Ö1×XFHØ�Ù´Ú«AJC~VºØQÛ~Ü~CwN~E0ÔnÚ«MJC/EGÝ¼F(Ú{ÞqÖ=Û
Ô�ß�à~Ú«A�Ù«A�Ø�AJ×�VXE$WUA_ETÙ0P$VºN�FH×Çá7Ü/EGFzNâÝ¼AJÚ$Ù«Ú«MJC/EGÝ¼F(Ú´ã
VÇC~I#W8ADC~F(áâä�F�ÙTP�F(F(C4Ù´Õ~F"åwC/M�C/Ø(VXMJ×�VXC/EGÙ´VÇÙ´Ü�Ù«VÇADC/E(æsÔRÕ~F�à~Ú´AJÙ´A�Ø�AD×ÉÚ«FHç_Ü~VXÚ´FzE$äwAJÙ´Õ¬Ø(AJC�å/ã
N�F(C_Ù´VºM�×XVÇÙTá#M�C/NâM�Ü~Ù´Õ~FHCDÙ«VXØHM�Ù«VÇADC7E´F(Ú«è_VºØ�FzEREGVXW¿Ü~×ÇÙ«MJC~F(ADÜ/E´×ÇáDæBÖ1é¶Ø�VXF(C/Ø(á¶VXE$M¿ÝqMJØ�Ù´ADÚRÙ´Õ/M�Ù
W¿Ü/EGÙ�äwFRÝ¼Ü~×Çå/×X×ÇFzN8VÇC�å/C/MJC/Ø�VºM�×~E´á�ETÙ«F(WLE(æ�ÔRÕ~F$F(é¶Ø�VXF(C/Ø(á�VXE�MDØ�Õ~VXF(èJFzN"äBá¿M�à/à~×ÇáBVXC~I"EGVXIJC~ã
Ø�Ú«á_à~Ù´VXAJC¬E«Ø�Õ~F(WUF�Ù´A�Ö=Û
Ô�à~Ú«A�Ù«ABØ(AJ×væ�ÔRÕ/FUKBVXIJCwØ�Ú«á_à~Ù´VXAJC�ê ë�ì[íwP$Õ/VXØ�ÕÅVXE0å/Ú�ETÙQà~Ú«AJà�ADE´FHN
ä_áïî�Õ~F(C/I/í�VºE"M7C/F(PðØ�Ú«á_à~Ù´AJIDÚ«MJà~Õ~VºØ�à~Ú«VXW8VÇÙ´VXèJFLØHM�×X×ÇFzNòñpó�ô�õpó«ö÷õvø=ù¬ú(û�ü´ý�þUø�û�õ¼öÅþ3û�ÿ������
þ�õpù�ÿ����¿E«Ø�Õ~F(WUFJæsÔRÕ~VºE>E´VXW¿Ü~×ÇÙ«MJC~F(ADÜ/EG×Xá7Ý¼Ü~×·åw×Ç×ºE0ä�A�Ù«Õ4Ù«Õ~F�Ý¼Ü~CwØ3Ù´VXAJCwE0AJÝ=EGVXIJC/M�Ù´Ü~Ú«F¿MJC/N
F(C/Ø(Ú´áBà�Ù«VÇADC#VXCâMUE´VÇC~ID×ÇFÀ×XAJIJVºØ(MJ×�ETÙ«F(àÉí~MJC/N#Ú«FHN~Ü/Ø�FzE�Ø(AJWUà~Ü�Ù�M�Ù«VÇADC/M�×�Ø�A_ETÙRP$Õ~VºØ�Õ7VºE$E´VÇIJã
C~V·å�Ø(M�C_Ù«×Çá¶×XA�P�F(Ú�Ù´Õ/MJC#Ù«Õ/M�Ù�Ú«FHç_Ü~VXÚ«FHN¶äBáLÙ«Õ~FQÙ´Ú�MJN~V·Ù«VÇADC/M�×�E´VÇIDC/M�Ù«Ü~Ú´F(ãcÙ«Õ~F(C~ãvFHC/Ø�Ú«áBà�Ù´VXAJC
à/M�Ú�MJN�VXIJW ê �~í
	~íGë�ìvæ

�pC M�à~à~×XVºØ(M�Ù«VÇADC Ù´A�Ö�Û�Ô�à~Ú«A�Ù«ABØ(AJ×�VXC W¿Ü/×·Ù«VÇà~×XF¬àwM�Ú´Ù´VºØ�VXà/M�C_Ù«E¶F(CBèBVÇÚ«AJC~WUFHCDÙzí�Ù´Õ/F
EGVXIJC/Ø(Ú´áBà�Ù«VÇADC&E´Ø�Õ/F(WUF¶C~FHFHN~E�WUABN~V·åwØHM�Ù«VÇADC�EGA4Ù´Õ/M�Ù8ADC~×Çá÷à~Ú«FHN�F(Ù´FHÚ´WUVXC~FHN
� àwM�Ú´Ù´VºØ�VÇã
à/M�C_Ù«E�P$V·Ù«Õ~VÇCÅMLN�AJWLM�VXC4Ø(MJC�N�FHØ(Ú´áBà�Ù$Ù«Õ~F(VXÚ0A�P$C�à/MJÚGÙ0AJÝ�WUFzE´E«M�IDF�M�C/NâèJFHÚ´VÇÝ¼á#P$Õ/AJ×XF
Ù´Ú�M�C/E«MJØ�Ù´VXAJCÉæ��ÅFLØHM�×X×
Ù´Õ~VºEÀW8A�N�VÇå/FzNÅE´VÇIDC/Ø�Ú«áBà�Ù´VXAJC÷E´Ø�Õ/F(WUF��>AJWLMJVÇC�ã[èJFHÚ´VÇåwMJä~×ÇF8EGVXIJC~ã
Ø�Ú«á_à~Ù´VXAJC4E«Ø�Õ~F(WUF�P$Õ~FHÚ´F�N�AJWLM�VXC�WUFHMJC/E�M¶E´F�ÙÀA�Ý�à/M�Ú´Ù´VºØ�VXà/MJCDÙ�E�VXCBèJAJ×XèJFzN#VXC¬MUÙ«Ú«MJC/EGã
MJØ3Ù«VÇADCUà~Ú´AJÙ´A�Ø�AD×cæ��pC7î�Õ~F(C/I�� E1EGVXIJCwØ�Ú«á_à~Ù´VXAJCUE´Ø�Õ~FHWUFJí�Ù«Õ~F�Ü~C/E´VXIJC/Ø(Ú´áBà�Ù«VÇADC�ÞcN�FHØ(Ú´áBà�Ù«VÇADC
M�C/N�E´VÇIDC/M�Ù«Ü~Ú«FÀèDF(Ú«V·å�Ø(M�Ù«VÇADCwß�C~FHFHN~E�Ù´Õ~F�Ú«FHØ(VÇà/VÇFHCDÙ�� E�à~Ú´VXè�M�Ù«F��JFHá��~Ù´Õ~FHÚ´F(Ý¼AJÚ«FJí~ADC~×Çá7Ù´Õ/F
Ú´FzØ�VXà~VÇFHC_ÙÀØ(MJC4èJFHÚ´VÇÝ¼áâÙ´Õ~F8EGVXIJCwM�Ù´Ü/Ú´FDæsKBAwí�îsÕ~F(C~I�� EÀE´VÇIDC/Ø�Ú«áBà�Ù´VXAJC4E«Ø�Õ~F(WUFzE�Õ/M{èDF�E´AJWUF
Ø�AJCwETÙ«Ú«MJVÇC_Ù«E>Ù«Aâä�FLÜ/E´FHNÅVÇCïM�à/à~×ÇVºØ(M�Ù´VXAJC/EQP$Õ/F(Ú«F8M�E´VÇIDC/M�Ù«Ü~Ú´F8C~FHFHN~EÀÙ«A�äwFUè�M�×XVXN/M�Ù´FzN
ä_á&MJCBá÷AJÙ´Õ~FHÚ«EHæ�Ô�AÅA�èJFHÚ«Ø(AJWUFLÙ´Õ/VXEUà~Ú«AJä/×ÇFHWâí��RM�A÷M�C/N��0FHC~Iwê���ì$WUA�N�V·åwFHN î�Õ~F(C/I�� E
EGVXIJC/Ø(Ú´áBà�Ù«VÇADC�E«Ø�Õ~F(WUF�EGÜ/Ø�Õ�Ù´Õ/M�ÙLèJF(Ú«VÇåwØ(M�Ù´VXAJC&AJÝÀM÷EGVXIJC/M�Ù´Ü~Ú«F#C/AÅ×XAJC~IDF(Ú8C~F(FzN~E8Ù´Õ/F
Ú´FzØ�VXà~VÇFHC_Ù�� E�à/Ú´VXè�M�Ù´F��JFHáJæ ��A�P�F(èDF(Úzí!�RM�A8M�C/N"�0FHC~I�� ERE´Ø�Õ~FHWUF>VºE�C~A�Ù$MJE�F�é¶Ø�VXF(C_Ù�Ø�ADW8ã
à~Ü�Ù«M�Ù´VXAJC/MJ×Ç×Xá�MJE>î�Õ/F(C~I�� E>E´Ø�Õ~FHWUFJæ�#0×XE´A¶VXC�Ù´Õ~FHVÇÚQE´Ø�Õ/F(WUFJí�Ù«Õ~F¿WUFzE´E«M�IDFÀW�Ü/EGÙ>ä�F¿N�F�ã
Ø�Ú«á_à~Ù´FHNâä�F�Ý¼ADÚ´FQVÇÙ0VXE�èJF(Ú«VÇå/FHN7äBá¶A�Ù«Õ~F(Ú�à�F(ADà~×XF"F(C/N�VXC~ILÜ~à�×XADE´VÇC/IUØ(AJC�å�N�F(C_Ù´VºM�×XVÇÙTáJæ~ÔnA



WUMJVÇC_Ù�M�VXCUÙ´Õ~F0Ø(AJC�å�N�F(C_Ù´VºM�×XVÇÙTá�M�CwNLM�×ºEGAQÙ«A�äwF>Ü/E´FHN8VÇC¶å/Ú´FHP�MJ×Ç×wM�à~à~×XVºØ(M�Ù«VÇADCÉí � MJWUMJIJFDí
�ÉF(VXP�A7M�CwN÷î�Õ~FHC~Iwê ��ì
à~Ú«AJà�ADE´FHNâÙ«Õ~FLEGVXIJC/Ø(Ú´áBà�Ù«VÇADC�Ý¼AJÚÀÙ´Õ/VÇÚ�NBã[à/M�Ú´ÙTá7èDF(Ú«V·å�Ø(M�Ù«VÇADCÉæ���Ü~Ù
VÇC Ù«Õ~VºE�E«Ø�Õ~F(WUFDí�P$Õ~FHÚ´FzMJE¿MJCBáÅèDF(Ú«V·å/FHÚ¿Ø(MJC èJFHÚ´VÇÝ¼á¬Ù«Õ~F7E´VXIJC/M�Ù´Ü~Ú«FJínAJC~×XáÅADC~F#à�F(Ú�E´AJC
Ø(M�CâAJä~Ù«M�VXCâÙ´Õ~F"P$Õ/AJ×XFÀà/×XMJVÇC_Ù´F��BÙRWUFzE´E«M�IDFJæ

�pC�Ö=Û
Ôðà~Ú«A�Ù«ABØ(AJ×�Ü/E´MJIJFDíÉÙ´Õ/F(Ú«F#F���VºETÙUWLM�CBá÷à/M�Ú´Ù´VºØ�VXà/M�C_Ù�E�Ý¼ADÚ¿AJC/F¶Ù´Ú�M�CwE´MDØ3Ù´VXAJC�æ
# Ù«Ú«MJC/E´MDØ3Ù«VÇADC Ø�AJCwEGVºETÙ�E#AJÝ¿EGFzØ�Ú«F�ÙâVÇC�Ý¼ADÚ´WLM�Ù´VXAJC Ù«A¥ä�F¬à~Ú«A�Ø�FzE´E´FHN äBá FHMDØ�Õ à/MJÚGÙ«VXØ�ã
VÇà/MJC_ÙHæ�Ö�MJØ�Õ¬àwM�Ú´Ù´VºØ�VXà/M�C_Ù"Ú´Fzç_Ü~VÇÚ«FHE"Ø(AJC�å�N�F(C_Ù´VºM�×XVÇÙTá�Ý¼AJÚ"Õ~VºE"A�P$CïEGFzØ�Ú«F�Ù"VXC�Ý¼AJÚ«WLM�Ù´VXAJC�æ
#�×ºEGA"M�×X×Bà/M�Ú´Ù´VºØ�VXà/MJCDÙ�E�C~F(FzN�MJÜ�Ù´Õ~FHC_Ù´VºØ(M�Ù«VÇADC�AJÝ~Ù´ÕwM�Ù1P$Õ~AD×ÇF�Ù´Ú�M�C/E«MJØ�Ù´VXAJCÉæ�KBVXIJCwØ�Ú«á_à~Ù´VXAJC
E´Ø�Õ~FHWUFHEzê �Dí��/íGë�ìÉà~Ú«AJà�ADE´FHN7à~Ú´FHèBVÇADÜ/EG×Xá¶Ø(MJC~C~AJÙRä�F�N�VXÚ´FzØ3Ù«×Çá7Ü/EGFzN#VXCâÙ´Õ~VºE�E´V·Ù«Ü/M�Ù«VÇADCÉæ

�pCïÙ´Õ~VºE¿àwM�à�F(Úzí�P�F¶à~Ú«AJà�ADE´F �0ADWUMJVÇC~ãvèDF(Ú«V·åwMJä~×XF¶EGVXIJC/Ø(Ú´áBà�Ù«VÇADC E´Ø�Õ~FHWUF¶ä/MJE´FHNïADC
� M�WLM�IDFJí���F(VXP�A¬MJC/N�î�Õ~FHC~I�� E¿E´VXIJC/Ø(Ú´áBà�Ù«VÇADCÅÙ«Õ/M�Ù8Ø(M�C ä�F#FzMJE´VÇ×XáïM�à~à~×XVºØ(M�ä/×ÇFUÙ«A4Ù´Õ/F
Ö=Û
ÔïM�C/N�KBFzØ�Ü~Ú«F=Ö=×ÇFzØ3Ù´Ú«AJC/VXØ�ÔnÚ«MJC/E«MJØ3Ù«VÇADC�ÞcK~Ö=Ô�ßwà~Ú«A�Ù´A�Ø(AJ×[ê �{ì�Ù´Õ/M�Ù�WLM�CBáÀà/M�Ú´Ù´VºØ�VXà/M�C_Ù�E
P$V·Ù«Õ~VÇC�N�ADWUMJVÇC Ø(M�C �JF(FHà Ù«Õ~F(VXÚ7A�P$C à/M�Ú´Ù7AJÝ¿WUFHE«E´MJIJF¬Ø(AJC�å�N�F(C_Ù´VºM�×X×Xá MJC/N èDF(Ú«V·Ý¼á
Ù´Õ~FLP$Õ~AD×ÇFUÙ«Ú«MJC/E«MJØ3Ù«VÇADCÉæ #�×ºEGA�P�F¶E �DF�Ù�Ø�Õ÷Ö�Û�Ô à~Ú«A�Ù´A�Ø(AJ×�ä�F�ÙTP�F(F(CÅÙTP�AâäwM�C ��EQÜ/E´VÇC/I
Ù´Õ~F �>AJWLMJVÇC�ã[èJFHÚ´VÇåwMJä~×ÇF�E´VÇIDC/Ø�Ú«áBà�Ù´VXAJC�æ=ÔRÕ~F¬Ø(AJWUà~Ü�Ù�M�Ù´VXAJCwM�×0Ø(ADEGÙ#A�Ý"AJÜ/Ú#E´Ø�Õ/F(WUF�VXE
MJE�×XA�P�MJEÀîsÕ~F(C~I�� E>E´Ø�Õ/F(WUF�P$VÇÙ´Õ¬MDE´E´Ü~WUVÇC/IUÙ´Õ/M�ÙÀÔnÚ´Ü/EGÙ´FzN�ÔRÕ~VXÚ«NBã
	�M�Ú´ÙTá�ÞqÔ$Ô�	�ß=W�Ü/EGÙ
äwF�Ü/EGFzN�Ý¼AJÚ��JFHF(à~VXC~I¶à/MJÚGÙ«VXMJ×�VXC�Ý¼AJÚ«WLM�Ù«VÇADC�Ý¼AJÚ>à/M�Ú´Ù´VºØ�VXà/M�C_Ù�E0Ø�ADC�åwN�FHC_Ù´VºM�×nMJC/N�W�Ü~×·Ù«V·ã
èJF(Ú«VÇåwØ(M�Ù´VXAJCÉæ�� Õ~F(CUP�F�ÜwEGF �>AJWLM�VXC�ã[èJF(Ú«VÇåwM�ä~×XF�E´VXIJC/Ø(Ú´áBà�Ù«VÇADCÉíHP�F$Ø(MJC�Ø�ADC/EGÙ´Ú«Ü/Ø3Ù�Ö=Û
Ô
à~Ú´AJÙ´A�Ø�AD×sP$V·Ù«Õ~AJÜ�Ù�VXC_Ù´FHÚ«MDØ3Ù´VXAJCâA�Ý�Ô$Ô�	
æ
ÔRÕ~F>Ú«FHEGÙ$A�ÝÉÙ«Õ~F"à/MJàwFHÚ�VºERAJÚ«IDMJC~V
�(FHN#MJE�Ý¼AJ×X×ÇA�P�EHæ�ÔRÕ~FQEGVXIJC/Ø(Ú´áBà�Ù«VÇADC7E«Ø�Õ~F(WUFzE�à/Ú´AJã

àwA_EGFzN¥Ü/CDÙ«VÇ×>C~A�P M�Ú«F�N~FHE«Ø�Ú«VÇä�FHN ä~Ú«VXF��/á¥VÇC KBFzØ3Ù´VXAJC��~æ=ÔRÕ~F�à~Ú«AJà�ADE´FHN E«Ø�Õ~F(WUF�Ý¼ADÚ
N�AJWLM�VXC�ã[èJFHÚ´VÇåwØ(M�Ù´VXAJC7VXE$N�VºE«Ø�Ü/E«EGFzN#VXC4KBFHØ�Ù´VXAJC �~æ/K�FHØ3Ù«VÇADC��8à/Ú´A�èBVºN�FHE�Ù«Õ~F�M�à~à/×ÇVºØ(M�Ù´VXAJC
A�ÝsAJÜ~Ú�E«Ø�Õ~F(WUF$P$VÇÙ´Õ8å/C/MJC/Ø�VºM�×~Ö�Û�Ô�à~Ú«A�Ù´A�Ø(AJ×væ�ÛnVXC/MJ×Ç×Xá¿Ø�ADC/Ø�×XÜ/N�VXC~IQÚ«F(WLM�Ú
��E�MJÚ´FRIDVÇèDF(C
VÇC4KBFzØ3Ù´VXAJC���æ

� �������nÍ���Ð�� Ï1Î��

�ÅFUN�FHE«Ø�Ú«VXäwF¿Ù´Õ~Ú«F(F8EGVXIJC/Ø(Ú´áBà�Ù«VÇADC4E´Ø�Õ/F(WUFHE>à~Ú«AJà�ADE´FHN�Ü~C_Ù´VX×
C~A�P"æsÔRÕ~F¿ADÚ´VXIJVXC/M�×�EGVXIJC~ã
Ø�Ú«á_à~Ù´VXAJCLà~Ú«VÇWUVÇÙ´VXèJF>à~Ú´ADàwA_EGFzNUVÇCÅê ë�ì�äBá#î�Õ~FHC~I¿Ø�ADW¿ä~VXC~FzE�Ù´Õ/FÀE´VÇIDC�ãvÙ´Õ~FHC�ãvFHC/Ø�Ú«áBà�Ù1ÙTP�A
ETÙ«F(à¬à/Ú´A�Ø�FzE´E�Ù´AâØ�Ú«FHM�Ù«F�M7EGFzØ�Ü~Ú«F¿M�Ü~Ù´Õ~FHCDÙ«VXØHM�Ù«FHN4WUFzE´E«M�IDF�VÇC_Ù«A7M#E´VXC~IJ×XF¿×XAJIDVXØHM�×nEGÙ´FHà
P$V·Ù«Õ¥E´VÇIDC~V·å�Ø(M�C_ÙUE´M{èBVXC~IDE¿VÇC¥äwAJÙ´Õ¥Ø(AJWUà~Ü�Ù�M�Ù«VÇADC/M�×RM�C/N Ù´Ú�M�C/E´WUVXE«EGVXAJC&Ø(ADEGÙ«EHæ # N�VºETã
MJN�è�M�C_Ù�M�IJFÀÝ¼ADÚ>E´AJWUF�M�à~à/×ÇVºØ(M�Ù´VXAJC/E�E´Ü/Ø�Õ�MJE>Ö=Û
Ô à~Ú´AJÙ´A�Ø�AD×ÉVXC�P$Õ~VXØ�Õ�WUADÚ´FQÙ«Õ/M�C�ÙTP�A
à/M�Ú´Ù´VºØ�VXà/M�C_Ù�E�VXCBèJAD×ÇèDFHNLVºE�Ù´Õ/M�Ù�ADC~×XáLÙ´Õ~FQVXC_Ù´F(CwN�FHN7Ú´FzØ�VXà~VXF(C_ÙRØHM�C7èJF(Ú«VÇÝ¼áUÙ´Õ~FQWUFHE«E´MJIJFDæ
# WUA�N�V·åwFHN4E´VÇIDC/Ø�Ú«áBà�Ù´VXAJC4E«Ø�Õ~FHW8F¿P�MDE�à~Ú«AJà�ADE´FHN�VXC�ê���ì
ä_á �RM�A#MJC/N �>F(C~I¶Ù´A#A�èDF(Ú´ã
Ø�AJWUF�Ù«Õ~VºE#×XVÇWUVÇÙ«M�Ù´VXAJCÉæ ��Ü�Ù7VÇÙ7Õ/MDELÙ«Õ~F¬VXC/Ø�Ú«FHMDEGFzN Ø�AJWUà~Ü~Ù«M�Ù«VÇADC/M�×ÀØ�A_ETÙ#P$Õ/VÇ×XFÅEGÙ´VX×Ç×
à~Ú´FzEGFHÚ´èBVXC~I¶Ù«Õ~F8Ù´Ú�M�C/E´WUVXE«E´VÇADC¬Ø�A_ETÙ�E«M{è_VXC~I_E>MDØ�Õ~VÇFHèJFzN�äBá�Ù´Õ~FUAJÚ«VXIJVXC/M�×�E«Ø�Õ~F(WUFJæ�ÔRP�A
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Zheng’s Scheme Using TTP Domain-Verifiable Scheme

TTP BD Client BW BD

Client

TTP : Trusted Third Party
BW  : Withdrawal Bank
BD  : Deposit Bank
M   : Message for EFT
      transaction
      (M=M1||M2)
M1  : Withdrawal Information
M2  : Deposit Information

Signcryption(M1) Signcryption(M2) Signcryption(M) Signcryption(M)

Signcryption(M)
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 E´F(CwN~E � � Ù´A8Ù´Õ/F
P$V·Ù«Õ/N�Ú�M{P�MJ× ��MJC �sí � � æ

��æ � � à~Ú«ABØ(FHE«EGFzE � � 9 � 0 � d i N , � � Þ � � ß�Ù«AUN~FHØ�Ú«áBà�Ù$Õ~VºE$A�P$C#WUFHE«E«M�IJF�� _0Ý¼Ú«AJW d _
M�C/NâèDF(Ú«V·å/FzE � � æ

�~æ #$Ý�Ù«F(Ú ��� Ø�Õ/FHØ ��EQP$Õ~F�Ù«Õ~F(Ú"VÇÝRÙ´Õ~FLÚ«FHç_Ü~FzETÙ�VºE"Ú«F(à~×ºM{áJFzN4äBáÅN/M�Ù´F¶MJC/NïEGFzç_Ü~F(C/Ø(F
CBÜ~W¿ä�F(Ú
VXC¿Ù«Õ~FRW8FzE´E«M�IDFJí � � N�Ú«M{P�EnWUAJC~FHáQÝ¼Ú´ADW 
�� E�MJØHØ�AJÜ/CDÙ
VXC � _ M�CwN¿E´F(C/N~E
� � Ù«A¶N�F(à�ADE´VÇÙRäwM�C � � ?�æ

�/æ � ? à/Ú´A�Ø�FzE´E´FHE � � 9 � 0 � d i N , ��� Þ � � ß�Ù«A7N�FzØ�Ú«áBà�Ù0Õ~VºE�A�P$C�WUFHE«E«M�IJF � a Ý¼Ú´ADW d a
M�C/NâèDF(Ú«V·å/FzE � � æ
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�Bæ � � N�ABFHE$Ù´Õ~F�C~FHØ(FHE«E´MJÚ´á"STADä�MJØ(Ø(AJÚ�N�VXC~I8Ù´ALÙ«Õ~F�Ú«FHE´Ü~×·Ù>A�Ý�N�F(à�ADE´V·Ù0Ù´Õ/M�Ù0Ú´FzØ�FHVÇèDFHN
Ý¼Ú´ADW � ? M�CwN�IDF(C~FHÚ«M�Ù´FHE��i�O � � 0 � ��� Þ � FzEGÜ~×ÇÙ�A�Ý
Ô�Ú�M�CwETÝ¼FHÚ«ß3æ #�C/N�Ù´Õ~FHC � �
EGFHC/N~E"Þ � FHE´Ü~×ÇÙ0A�Ý
Ô�Ú�M�C/EGÝ¼F(Ú)>��i ß�Ù«AUØ(×ÇVXF(C_Ù�
¿æ

� æ "�×ÇVXF(C_Ù 
!ØHM�C�Ü/E´F�Ù«Õ~F¿Ú«FHØ(F(VXèJFHN Þ � FHE´Ü~×ÇÙ�A�Ý�Ô�Ú�M�CwETÝ¼FHÚ >	�i ß>MJE0Ú´FzØ�F(VXà�Ù>Ý¼AJÚ>Ø(AJÜ~C_Ù«F(Ú´ã
à/M�Ú´Ù$A�Ý�Ù´Ú�M�C/EGÝ¼F(Úzæ
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ÔRÕ~F¶EGFzØ�Ü~Ú«VÇÙTá4A�Ý�Ù´Õ~FLVXC_Ù´FHÚGã[ä/M�C��¬Ö=Û
Ô!à~Ú´AJÙ´A�Ø�AD×�ä/MJE´FHNÅAJC
�>AJWLM�VXC�ã[èJFHÚ´VÇåwM�ä/×ÇFUEGVXIJC~ã
Ø�Ú«á_à~Ù´VXAJCâVXE�E´Ü~WUWLM�Ú«V �HFHN7MJERä�F(×XA�P"æ
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F��~Ø�FHà�Ù�AJC/×Çá¶P$VÇÙ´ÕwN�Ú«M{PRM�×sä/MJC �sæ
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Ý¼Ü~C/N¿Ù´Ú�M�C/EGÝ¼F(ÚnWUFHE«E´MJIJF=ØHM�C�MJÜ�Ù´Õ/F(C_Ù´VºØ(M�Ù´F1Ù«Õ~FRØ�×XVÇFHCDÙ
P$Õ~AÀEGFHC/N~E�Ù´Õ/M�Ù�WUFHE«E«M�IJF=Ü/ETã
VÇC/I"Ù´Õ~F>à~Ú«VÇè�M�Ù«F �JFHá�Ý¼ADÚ1Ù´Õ/F0Ø�×XVÇFHC_ÙHæ!#0×XE´A"Ù«Õ~F0ä/MJC ��E1Ø(MJC¶N�F�Ù«F(Ú«WUVÇC~F�Ù´Õ~F>VÇC_Ù´FHIJÚ«V·ÙTá
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ã ��ADC�ãvÚ«F(à/Ü/N�VºM�Ù´VXAJC� #�Ø(×ÇVXF(C_Ù�� EUEGVXIJCwM�Ù´Ü/Ú´F7AJC&Ù«Õ~FâÝ¼Ü~C/N�Ù´Ú�M�C/EGÝ¼F(Ú8WUFHE«E´MJIJF#Ý¼AJÚUM
Ù´Ú�M�C/E«MJØ�Ù´VXAJCâØ(M�C�ä�F"Ü/E´FHN#Ý¼AJÚRÙ´Õ/F"F(èBVXN~F(C/Ø(FDê ��í � ì�A�Ý
M�C�Ü/E´F(Ú�� E�Ú«FHç_Ü~FHEGÙRÝ¼AJÚ�Ö�Û�ÔQæ
ã � F(à/×XM{á÷M�ÙGÙ�MJØ �  �[Ý�M�C&MDN�èJFHÚ«E«M�Ú«á�Ù´Ú«VXFHE"Ù«A�Ú´FHà~×ºM{á4Ù´Õ/F#à~Ú«A�Ù«ABØ(AJ×vísÙ´Õ~F7ä/M�C��ÅØ(MJC
N�F�Ù«FHØ�Ù"Ù´Õ~FUWUFHE«E´MJIJF8Ú´FHà~×ºM{áJFHN¬äBá4Ø�Õ~FHØ �BVXC~I7P$Õ/F�Ù´Õ/F(Ú"VÇÝ�Ù«Õ~F¶N~M�Ù«FLM�C/N÷EGFzç_Ü~F(C/Ø(F
CBÜ~W¿ä�F(ÚUVXC&Ù´Õ/F7WUFHE«E«M�IJF7M�Ú«F7N�Ü~à/×ÇVºØ(M�Ù´FHN�P$V·Ù«Õ�Ù«Õ~FâW8FzE´E«M�IDFLÙ´ÕwM�ÙLM�×XÚ´FzMJN�áïÕ/MDE
Ú´FzØ�FHVÇèDFHN�æ
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