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EFGHH IJK EGLMI NOPPQR SITU VGWUK HSU VXGY ZU[
G\ SG] I XSUHGX^FIZ WHXLFHLXU N^J ]S^FS VXGV GW^_
H^GJW IXU Z^J`UK Ya XSUHGX^FIZ XUZIH^GJW b YLH JGH
aUH IXXIJcUK ^J I Z^JUIX GXKUXR FIJ YU XUIZ^MUK
Ya I HUdH WHXLFHLXU N^J ]S^FS VXGV GW^H^GJW IXU
GXKUXUK IJK Z^J`UK LV Ya IVVXGVX^IHU K^WFGLXWU
FGJJUFH^TUWR e f Z[GWH IZZ ]GX` GJ HS^W VXGY ZU[
IWWL[UW b ^[VZ^F^HZa GX UdVZ^F^HZab HSIH HS ^W [IV_
V ^Jc ^W cGTUXJUK Ya I FGJWHXI^JH GJ FG[VIH^Y ^Z_
^Ha G\ WHXLFHLXU e gU WSG] SG] HS^W FGJWHXI^JH
FIJ Y U WHIHUK VXUF^WUZab IJK VXUWUJH WG[U FGLJ_
HUXUdI[VZUW ]S^FS WUU[ IFFUVHIY ZU UTUJ HSGLcS
HSUa T^GZIHU FG[VIH^Y ^Z^Hae hSU UdI[VZUW IXU
YIWUK GJ I VSUJG[UJGJ ]U FIZZ ij klmnopqkqorb^J ]S^FS FG[VZUd U[YUKKUK FGJWH^HLUJHW G\ I
XSUHGX^FIZ WHXLFHLXU IXU UdHXIFHUK IJK XUIZ^MUK
WUVIXIHUZae
s t������	����
hUdH V ZIJJ^Jc NGX [GXU YXGIKZab KG FL[UJH V ZIJ_
J^Jc R FIJ Y U K^T^KUK ^JHG H]G WHIcUW e uJ HSU
vXWH WHIcU b [ IHUX^IZ ^W WUZUFHUK b V UXSIVW \XG[ I
`JG] ZUKcU YIWU b IJK GXcIJ^MUK XSUHGX^FIZZae uJ
HSU WUFGJK WHIcU b HSU XSUHGX^FIZ WHXLFHLXU ^W XU_
IZ^MUK Ya I HUdH WHXLFHLXU NGX KG FL[UJH WHXLF_
HLXUR b HSXGLcS ]S^FS HSU [IHUX^IZ ^W K^WHX^YLHUK
I[GJc WUJHUJFUW b VIXIcXIVSW b TUXH^FIZ Z^WHW b IJK
V UXSIVW UTUJ K^IcXI[ W e hSU wxyz NOPPPR VXG_
V GWIZ \GX I WHIJKIXK {|} IXFS ^HUFHLXU K ^WH^J_
cL^WSUW HSU GLHVLHW G\ HSUWU H]G VSIWUW Ya HSU
KIHI HaV UW ~���~�� NXSUHGX^FIZ XUVXUWUJHIH^GJ R
IJK ���~�� NKG FL[UJH XUVXUWUJHIH^GJ R e

gU \G FLW ^J HS^W VIV UX GJ HSU WUFGJK WHIcU
G\ HUdH V ZIJJ^Jc � HSU VIWWIcU \XG[ ~���~��
HG ���~�� e {|} XUWUIXFSUXW SITU IKKXUWWUK
HS^W ^WWLU ^J TIX^GLW ]IaW b YLH UTUXaGJU IW_
WL[ UW WG[U `^JK G\ WHXLFHLXIZ FG[VIH^Y ^Z^Ha Y U_
H]UUJ XSUHGX^FIZ WHXLFHLXU IJK HUdH WHXLFHLXU e
hSU [GWH V GVLZIX K^WFGLXWU \XI[U]GX` ^J {|}
^W �Eh N� IJJ IJK hSG[VWGJ b OP��R b ]S^FS

[I`UW HSU FXLF^IZ K^WH^JFH^GJ Y UH]UUJ JLFZULW b
]S^FS ^W HSU [GWH ^[VGXHIJH VIXH G\ I [UWWIcU b
IJK WIHUZZ^HU b ]S^FS ^W HSU V UX^VSUXIZ VIXH G\ HSU
[UWWIcU e EFGHH IJK EGLMI NOPPQR VXGT ^KU cL^KU_
Z^JUW \GX HSU XUIZ^WIH^GJ G\ �Eh HXUUW ^JHG I FG_
SUXUJH HUdH e �JU G\ HSU[ ^W HG ITG^K KIJcZ^Jc
WUJHUJFUW b HSIH ^W b HG ITG^K VLHH^Jc �^J\GX[IH^GJ
HSIH ^W GJZa ]UI`Za XUZUTIJH HG HSU [UWWIcU� ^J
I WUVIXIHU WUJHUJFU Y UFILWU ^H ] ^ZZ \UUZ IW ^\ ^H
SIW Y UUJ ^JHXG KLFUK IW IJ I\HUXHSGLcSH GX IW
^JHXG KLF^Jc I JU] HGV^F ]S^FS ^W HSUJ IYXLVHZa
IYIJKGJUK b K^WXLVH^Jc HSU FG[VXUSUJW^Y ^Z^Ha G\
HSU HUdH e f W IJ UdI[VZU b HSU ILHSGXW VXGT ^KU
HSU IHHX^YLH^TU WIHUZZ^HU G\ IJ UZIY GXIH^GJ XUZI_
H^GJ e

� IXFL NOPP�R b ^J GXKUX HG YL^ZK I TIZ^K HUdH
V ZIJ \XG[ I WUH G\ XSUHGX^FIZ IWWUXH^GJW b LWUW
HSU �JLFZUIX^Ha VX^JF^V ZU� b HSIH ^W HSU GYWUXTI_
H^GJ ^J � IJJ IJK hSG[VWGJ �W \XI[ U]GX` HSIH
�]SUJUTUX H]G ZIXcU HUdH WVIJW IXU FGJJUFHUK
HSXGLcS I XSUHGX^FIZ XUZIH^GJ b HSIH XSUHGX^FIZ XU_
ZIH^GJ SGZKW IZWG Y UH]UUJ HSU [GWH ^[VGXHIJH
VIXHW G\ HSU FGJWH^HLUJH WVIJW� e hSUXU\GXU b HSU
XUWL ZH^Jc HUdH V ZIJW IXU TIZ^K ^J HSU WUJWU HSIH
HSUa IXU ^WG[GXVS^F ] ^HS GJU G\ HSU XSUHGX^FIZ
WHXLFHLXUW HSIH FIJ Y U YL^ZH \XG[ HSU XSUHGX^FIZ
IWWUXH^GJW LW^Jc HS^W JLFZUIX^Ha VX^JF^V ZU e

�LX I^[ ^J HS ^W VIV UX ^W HG \GX[LZIHU [GXU
VXUF^WUZa I JGH^GJ G\ WHXLFHLXIZ FG[VIH^Y ^Z^Ha
]S^FS ^W JUFUWWIXa ^J GXKUX HG KUWFX^Y U HSU XUIZ_
^WIH^GJ G\ I ~���~�� ^JHG TIX^GLW ���~�� �b IJK
HSUJ HG K^WFLWW WG[U UdI[VZUW N[GWHZa HI`UJ
\XG[ HSU KG[I^J G\ VIH^UJH ^J\GX[IH^GJ ZUI�UHWR
G\ IVVIXUJHZa IFFUVHIY ZU HUdHW ^J ]S^FS HS^W JG_
H^GJ G\ FG[VIH^Y ^Z^Ha ^W T ^G ZIHUK e hG K^WFLWW
HS^W ^WWLU FZUIXZab IJ IWWL[VH^GJ [LWH Y U [IKU
IY GLH HSU ` ^JKW G\ ^J\GX[IH^GJ XUVXUWUJHUK Ya
XSUHGX^FIZ IJK HUdH WHXLFHLXU � ]U GLHZ^JU ^J WUF_
H^GJ � HSU FG[[GJ IWWL[VH^GJ HSIH HSUWU XUV_
XUWUJHIH^GJW IXU HXUUW b ZIY UZZUK XUWV UFH^TUZa ] ^HS
XSUHGX^FIZ IJK HUdHLIZ FIHUcGX^UW b HSU XSUHGX^FIZ
WHXLFHLXU Y U^Jc LJGXKUXUK IJK HSU HUdH WHXLF_
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HLXU GXKUXUK e EUFH^GJ � HSUJ KUvJUW I JGH^GJ
G\ WHXLFHLXIZ FG[VIH^Y ^Z^Ha HSIH ^W ]UI`UX HSIJ
^WG[GXVS^W[ � WUFH^GJ � WSG] W HSIH ]U FIJ vJK
VZILW^Y ZU FGLJHUXUdI[VZUW UTUJ HG HS^W ]UI`UX
\GX[LZIH^GJ b IJK K^WFLWWUW ]Sa HSUWU VIWWIcUW
G FFLX e EUFH^GJ � K^WFLWWUW WG[U ^[VZ^FIH^GJW \GX
{|} b IJK vJIZZab WUFH^GJ � XI^WUW \LXHSUX ^[VGX_
HIJH ^WWLUW e
� �������	�� ����	���� ���

���� ����	����
hG K^WH^JcL^WS FZUIXZa Y UH]UUJ ~���~�� IJK
���~�� b ]U JUUK HG KUvJU HSU ` ^JKW G\ ^J\GX_
[ IH^GJ HSIH WSGLZK Y U ^JFZLKUK ^J HSU H]G XUV_
XUWUJHIH^GJW e �IHU[IJ IJK �GJKS^LW NOPP�R
FG[VIXU WUTUXIZ IVVXGIFSUW HG XSUHGX^FIZ XUV_
XUWUJHIH^GJ b F^H^Jc ^J VIXH^FL ZIX �Eh N� IJJ
IJK hSG[VWGJ b OP��R IJK EUc[UJHUK � ^WFGLXWU
�UVXUWUJHIH^GJ hSUGXa Nf WSUX b OPP�R e hSUWU
IVVXGIFSUW WSIXU HSU ^KUI HSIH XSUHGX^FIZ XUVXU_
WUJHIH^GJW IXU FG[VGWUK G\ VXGV GW^H^GJW Z^J`UK
Ya XSUHGX^FIZ XUZIH^GJW � E��h ^JFZLKUW IW ]UZZ
HSU ZGc^FIZ IVVIXIHLW G\ ��h b HSLW FGTUX^Jc
JGH^GJW Z^`U JUFUWW^Ha IJK ZGc^FIZ WFGV U ]S^FS
IXU [ ^WW^Jc \XG[ �Eh e �GX HSU [GWH VIXH b
{|} IVVZ^FIH^GJW SITU LWUK HSU �Eh \XI[U_
]GX` b IKIVHUK ^J TIX^GLW ]IaW � HSU [GWH FG[_
[GJ XUVXUWUJHIH^GJ b VXGV GWUK IZWG IW HSU wxyz
WHIJKIXK b ^W HSIH G\ I HXUU ^J ]S^FS HUX[ ^JIZ
JGKUW XUVXUWUJH UZU[UJHIXa VXGV GW^H^GJW b ]S^ZU
JGJ_HUX[ ^JIZ JGKUW XUVXUWUJH XSUHGX^FIZ XUZI_
H^GJWS^VW e hS^W XUVXUWUJHIH^GJ b VXGV GWUK \GX Ud_
I[VZU Ya EFGHH IJK EGLMI NOPPQR b ^W ^ZZLWHXIHUK
Ya vcLXU Ob ]S^FS [ ^cSH Y U XUIZ^MUK Ya HSU \G Z_
ZG] ^Jc VIWWIcU �
NOR 	 Z^d ^X G FFIW^GJIZZa VXGTG`UW I [ ^ZK IZZUXc ^F

XUIFH^GJ
 b Y UFILWU ^H FGJHI^JW cUWHG KUJU� e
�G]UTUX b 	 Z^d ^X SIW JG WUX^GLW W^KU_
U
UFHW� e

f WWL[ ^Jc IJ �Eh_YIWUK \XI[U]GX` b IJ ^[ _
V GXHIJH ^WWLU ^W ]SUHSUX HSU XSUHGX^FIZ XUVXUWUJ_
HIH^GJ WSGLZK IZXUIKa ^[VZa I Z^JUIX GXKUX e � GWH
XUWUIXFSUXW SITU \G ZZG]UK EFGHH IJK EGLMI ^J IW_
WL[ ^Jc HSIH Z^JUIX GXKUX WSGLZK YU ZU\H LJWV UF^_
vUK � ^H ^W KLX^Jc HSU HXIJW^H^GJ HG HSU KG FL[UJH
XUVXUWUJHIH^GJ HSIH HSU [IHUX^IZ ^W K^WHX^YLHUK
I[GJc Z^JcL^WH^F LJ^HW NGX V UXSIVW K^IcXI[ W b ^J
I [LZH^[UK^I KG FL[UJHR IXXIJcUK ^J I WV UF^vF
GXKUX e hSLW HSU ��� �� XUZIH^GJ ^J vcLXU Ob \GX
UdI[VZU b FGLZK Y U XUIZ^MUK ] ^HS JLFZULW vXWH b GX
WIHUZZ^HU vXWH b GX WIHUZZ^HU U[YUKKUK ] ^HS^J JL_
FZULW �
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N�IR 	 Z^d ^X G FFIW^GJIZZa VXGTG`UW I [ ^ZK IZZUXc ^F
XUIFH^GJ
 b Y UFILWU ^H FGJHI^JW cUWHG KUJU� e

N�Y R �UFILWU ^H FGJHI^JW cUWHG KUJU� b 	 Z^d ^X
G FFIW^GJIZZa VXGTG`UW I [ ^ZK IZZUXc ^F
XUIFH^GJ
 e

N�FR 	 Z^d ^X b Y UFILWU ^H FGJHI^JW cUWHG KUJU� b
G FFIW^GJIZZa VXGTG`UW I [ ^ZK IZZUXc ^F
XUIFH^GJ
 e

uJ HSU wxyz VXGVGWIZ b ]S^FS I^[ W HG UdHXIFH
I LWU\LZ FG[[GJ IVVXGIFS \XG[ FLXXUJH ]GX`
^J {|} b HSU ���~�� FG[VX^WUW IJ GXKUXUK HXUU
FGXXUWVGJK^Jc XGLcSZa HG HSU #ZGc ^FIZ [ IX`LV �
^J JGHIH^GJW Z^`U �h�| IJK |IhU$ e � GXU VXU_
F^WUZab I K^WH^JFH^GJ ^W [IKU Y UH]UUJ m%pklm&kIJK &or&liki ZUTUZW G\ XUVXUWUJHIH^GJ b ]SUXU HSU
IYWHXIFH XUVXUWUJHIH^GJ FGXXUWV GJKW HG ZGc^FIZ
[ IX`LV NU ec eb FGJFUVHW Z^`U #VIXIcXIVS � IJK #U[_
VSIW^W �R b ]S^ZU HSU FGJFXUHU XUVXUWUJHIH^GJ IZWG
FGTUXW cXIVS^FIZ [ IX`LV NFGJFUVHW Z^`U #TUXH^FIZ
WVIFU � IJK #YGZK \IFU �R e uJ HUX[ W G\ HS^W K^W_
H^JFH^GJ b ^H ^W HSU '( ����~�� HSIH ^W WV UF^vUK
KLX^Jc HUdH V ZIJJ^Jc � cXIVS^FIZ [ IX`LV FIJ Y U
KU\UXXUK HG I ZIHUX \GX[IHH^Jc WHIcU e

� ^cLXU � WSG] W H]G IZHUXJIH^TU KG FL[UJH XUV_
XUWUJHIH^GJW UdVXUWW^Jc HSU XSUHGX^FIZ FGJHUJH ^J
vcLXU Oe �GZZG] ^Jc )G]UX N�QQQR b HSU JGKUW G\
HSU HXUU IXU ZIY UZZUK ] ^HS #HUdH_FIHUcGX^UW � LW_
^Jc I WaWHU[ HSIH UdHUJKW HSU #HUdH cXI[[IX �
VXGV GWUK Ya {LJY UXc NOPPQR e* hSUWU KG FL[UJH
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XUVXUWUJHIH^GJW FIJ JG] YU VIWWUK HG HSU HIF_
H^FIZ cUJUXIHGX \GX HSU WaJHIFH^F XUIZ^MIH^GJ G\
HSU UZU[UJHIXa VXGVGW^H^GJW � HSU XUWLZH^Jc HUdHW
[ ^cSH Y U IW \G ZZG] W �
N�IR 	 Z^d ^X G FFIW^GJIZZa VXGTG`UW I [ ^ZK IZZUXc ^F

XUIFH^GJ
 b Y UFILWU ^H FGJHI^JW cUWHG KUJU� e
�G]UTUX b 	 Z^d ^X SIW JG WUX^GLW W^KU_
U
UFHW� e

N�Y R 	 Z^d ^X FGJHI^JW cUWHG KUJU� � FGJWU�LUJHZab
^H G FFIW^GJIZZa VXGTG`UW I [ ^ZK IZZUXc ^F
XUIFH^GJ
 � SG]UTUX b 	 Z^d ^X SIW JG WUX^GLW
W^KU_U
UFHW� e

� ����	����� 	�
 ����
 �����
EL[[IX^W^Jc HSU IXcL[UJH WG \IX b ]U SITU [IKU
HSXUU [I^J V G^JHW �

� �SUHGX^FIZ WHXLFHLXU SIW HaV ^FIZZa Y UUJ
XUVXUWUJHUK Ya LJGXKUXUK �Eh HXUUW WLFS
IW vcLXU Oe

� �G FL[UJH WHXLFHLXU b ]S^FS FGJTUaW ^J_
\GX[IH^GJ W^[ ^ZIX HG ZGc^FIZ [ IX`LV ^J
�h�| b FIJ Y U XUVXUWUJHUK Ya GXKUXUK
HXUUW ^J ]S^FS JGKUW IXU ZIY UZZUK ] ^HS HUdH_
FIHUcGX^UW NvcLXU �R e

>B.45I5-0.54 BA 50859>?<-404 = 4B6 05I6 04 40:<1<50@ /K
>B66<4 = <?5;B-2; J I5;I. 50859>?<-404 5;0 ;I01<1>;I9
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� f c^TUJ XSUHGX^FIZ XUVXUWUJHIH^GJ FIJ Y U
UdVXUWWUK Ya I TIX^UHa G\ K ^
UXUJH KG FL_
[UJH XUVXUWUJHIH^GJW b ^J ]S^FS HSU VXGV G_
W^H^GJW G FFLX ^J K^
UXUJH GXKUXW b IJK ^J
K^
UXUJH HUdH_FIHUcGXa FGJvcLXIH^GJW b IJK
HSU XSUHGX^FIZ XUZIH^GJW IXU UdVXUWWUK Ya
K^
UXUJH FGJJUFH^TUW e

hS^W \GX[LZIH^GJ G\ HSU VXGY ZU[ XI^WUW IJ GYT^_
GLW �LUWH^GJ � SG] FIJ ]U FSIXIFHUX^MU HSU WUH G\
KG FL[UJH XUVXUWUJHIH^GJW HSIH IKU�LIHUZa XUIZ_
^MU I c^TUJ XSUHGX^FIZ XUVXUWUJHIH^GJ � 	 ZWU]SUXU
N)G]UX b �QQQR b ]U SITU IXcLUK HSIH IJ IKU�LIHU
XUIZ^MIH^GJ [LWH [UUH HSXUU FGJK^H^GJW �
��		
�� ��
�

� �

fZZ VXGV GW^H^GJW IJK XSUHGX^FIZ XUZIH^GJW
[LWH Y U UdVXUWWUK e

�
�����	�
� ��	����	
 �
}UJUXIZ \GX[IH^GJ XLZUW \GX KG FL[UJH
WHXLFHLXU [LWH Y U XUWV UFHUK NU ec e I HUdH_
WUJHUJFU FIJJGH FGJHI^J I VIXIcXIVS b LJ_
ZUWW HSU VIXIcXIVS ^W ^JKUJHUK R e

��	����	�� �������� ����� �
hSU KG FL[UJH XUVXUWUJHIH^GJ [LWH GXcI_
J^MU HSU VXGV GW^H^GJW ^J I ]Ia HSIH ^W FG[_
VIH^Y ZU ] ^HS HSU^X GXcIJ^MIH^GJ ^J XSUHGX^_
FIZ WHXLFHLXU e
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hSU vXWH H]G FGJK^H^GJW IXU XUZIH^TUZa WHXI^cSH_
\GX]IXK b YLH ]SIH ^W [UIJH UdIFHZa Ya #WHXLF_
HLXIZ FG[VIH^Y ^Z^Ha � �

fWWL[ ^Jc HSIH ]U IXU FG[VIX^Jc H]G HXUUW b
HSU WHXGJcUWH JGH^GJ G\ FG[VIH^Y ^Z^Ha ^W qpo� ol�
n � qp� b ]S^FS FIJ Y U KUvJUK \GX GLX VLXV GWUW IW
\G ZZG] W �

���~�� ^W qpo� oln � q& ] ^HS ~���~��
^\ HSUa cXGLV HSU UZU[UJHIXa VXGV G_
W^H^GJW ^J UdIFHZa HSU WI[U ]Iae
� oli � ol� m � ��� i�il� p ik o� n lon opq�kqorp k�mk qp 	o� qrmki	 %� m ro	i qr���~�� p�o
�	 %i 	o� qrmki	 %� m ro	i
qr ~���~�� � mr	 �q&i��ilpm �

�JKUX HS^W KUvJ^H^GJ b HSU XSUHGX^FIZ XUVXUWUJHI_
H^GJ ^J vcLXU O ^W ^WG[GXVS^F ] ^HS HSU KG FL[UJH
XUVXUWUJHIH^GJ ^J vcLXU �I b YLH JGH ] ^HS HSIH ^J
vcLXU �Y �

� ) XG FUUK^Jc HGV_KG]J IJK ZU\H_HG_X^cSH b HSU
vTU JGKUW ^J vcLXU O KG[ ^JIHU HSU VXGV GW^_
H^GJ WUHW 
� � � � � � b 
� � b 
� � � � b 
� � b IJK

� � e

� ucJGX^Jc JGKUW HSIH UdVXUWW K^WFGLXWU FGJ_
JUFH^TUW b HSU JGKUW ^J vcLXU �I KG[ ^JIHU
HSU VXGVGW^H^GJ WUHW 
� � � � � � b 
� � � � b

� � b 
� � NH] ^FUR b IJK 
� � NH] ^FUR e hSUWU
IXU UdIFHZa HSU WI[U WUHW HSIH ]UXU GY_
HI^JUK \GX vcLXU Oe

� hSU FGXXUWV GJK^Jc WUHW \GX vcLXU �Y IXU

� � � � � � b 
� � b 
� � NH] ^FUR b IJK 
� �
NH] ^FUR e E^JFU HSU WUH 
� � � � ^W [ ^WW^Jc
\XG[ HS^W Z^WH b HSUXU ^W I cXGLV^Jc ^J vcLXU
O HSIH ^W JGH XUIZ^MUK ^J vcLXU �Y b WG HSUWU
XUVXUWUJHIH^GJW IXU JGH ^WG[GXVS^F e

E^JFU WHXLFHLXUW Z^`U vcLXU �Y IXU FG[[GJ b ^WG_
[GXVS^W[ WUU[ W HGG WHXGJc I FGJWHXI^JH � ]U
SITU HSUXU\GXU VXGVGWUK N)G]UX b �QQQR HSU \G Z_
ZG] ^Jc ]UI`UX JGH^GJ G\ FG[VIH^Y ^Z^Ha �

���~�� ^W &o�n mkq%�i ] ^HS ~���~��
^\ UTUXa cXGLV^Jc G\ HSU UZU[UJHIXa
VXGV GW^H^GJW ^J ���~�� ^W IZWG \GLJK
^J ~���~�� e
�ol� m � ��� i�il� p ik o� n lon opqkqorpk�mk qp 	o� qrmki	 %� m ro	i qr ���~��
p�o
�	 %i 	o� qrmki	 %� m ro	i qr~���~�� � %
 k k� i &or�ilpi qp rok li�
�
 qli	�

�JKUX HS^W FGJWHXI^JH b ]U IZZG] HSU KG FL[UJH
XUVXUWUJHIH^GJ HG G[ ^H XSUHGX^FIZ cXGLV^JcW b YLH

condition

"you forget to take
  your tablet"

sequence

alternative
"Go on as before"

"take another as soon
  as you remember"

"wait until it is time
  to take your next dose"

CB

D

A

SATELLITE NUCLEUS

NUCLEUS_2

NUCLEUS_1 NUCLEUS_2

NUCLEUS_1

������ � � ���������� �� ��!�"�����" �� �"�
!�������"

JGH HG ^JHXGKLFU JU] GJUW e hSU XUWL ZH^Jc WHXLF_
HLXUW [Ia Y U I[Y^cLGLW b YLH HS^W ] ^ZZ JGH [IH_
HUX ^\ HSU LJUdVXUWWUK XSUHGX^FIZ XUZIH^GJWS^VW
FIJ Y U ^J\UXXUK \XG[ HSU FGJHUJH e
� �������������
hSU FG[VIH^Y ^Z^Ha XLZU [Ia Y U I LWU\LZ HUdH_
V ZIJJ^Jc SULX^WH^F b YLH IW I FGJWHXI^JH GJ IKU_
�LIFa ^H WH^ZZ WUU[ W HGG WHXGJc e |GG` ^Jc HSXGLcS
GLX FGXVLW G\ VIH^UJH ^J\GX[IH^GJ ZUI�UHW b ]U
SITU JGH^FUK WG[U UdFUVH^GJW b UWV UF^IZZa ^J VIW_
WIcUW c^T^Jc FGJK^H^GJIZ ^JWHXLFH^GJW �
N� R u\ aGL \GXcUH HG HI`U aGLX HIY ZUH� b HI`U IJ_

GHSUX IW WG GJ IW aGL XU[U[YUX
 GX ]I^H
LJH^Z ^H ^W H^[ U HG HI`U aGLX JUdH KGWU� e
hSUJ cG GJ IW Y U\GXU� e

�XG[ HSU V G^JH G\ T^U] G\ KG FL[UJH WHXLFHLXU b
HS^W VIWWIcU ^W I VIXIcXIVS FG[VX^W^Jc H]G HUdH_
WUJHUJFUW � HSLW HSU VXGVGW^H^GJ � ^W WUVIXIHUK
\XG[ HSU GHSUX HSXUU VXGV GW^H^GJW b ]S^FS IXU
cXGLV UK ^J HSU vXWH WUJHUJFU e �G]UTUX b XSUHGX_
^FIZZa WV UI`^Jc b � Y UZGJcW HG HSU FGJWU�LUJH G\
HSU FGJK^H^GJIZ � ^H ^W HSU vJIZ WHUV G\ HSU V ZIJ
HSIH WSGLZK Y U IFH^TIHUK ^\ HSU VIH^UJH \GXcUHW
HG HI`U I KGWU NvcLXU �R e �G[VIH^Y ^Z^Ha ^W T ^G_
ZIHUK Y UFILWU HSU ���~�� FGJHI^JW I JGKU NHSU
vXWH HUdH_WUJHUJFUR KG[ ^JIH^Jc HSU VXGV GW^H^GJ
WUH 
� � � � � � b ] S^FS ^W JGH KG[ ^JIHUK Ya IJa
JGKU ^J vcLXU � e

ELFS UdI[VZUW [ ^cSH Y U UdV ZI^JUK IW HSU XU_
WLZH G\ ZG GWU VLJFHLIH^GJ GX ZIaGLH b V UXSIVW
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HSXGLcS ^[ ^HIH^GJ G\ HSU VIHHUXJW G\ FGJTUXWI_
H^GJ b ^J ]S^FS UdHXI [IHUX^IZ ^W G\HUJ HIccUK GJ
IW IJ I\HUXHSGLcSH e hSLW VXGV GW^H^GJ � XU[ I^JW
cXGLV UK ] ^HS � IJK � � HSUa G FFLX FGJWUFL_
H^TUZa � YLH HSXGLcS I [ ^JGX XUZIdIH^GJ G\ JGX_
[IZ VLJFHLIH^GJ ^H SIW Y UUJ WUVIXIHUK Ya I \LZZ_
WHGV XIHSUX HSIJ I FG[[I e �G]UTUX b HS^W UdV ZI_
JIH^GJ \I^ZW HG FGTUX TIX^IH^GJW G\ HSU UdI[VZU
^J ]S^FS HSU VXGV GW^H^GJW ^J HSU FGJWU�LUJH IXU
JGH XUIZ^MUK FGJWUFLH^TUZa ^J HSU ���~�� �
N�R �GJWLZH aGLX KG FHGX ^[[UK^IHUZa� ^\ I

XIWS KUTUZGVW
 e uH [ ^cSH Y UFG[ U WUX^GLWZa
^J\UFHUK� e

uJ HS ^W UdI[VZU b � [LWH Y U cXGLV UK XSUHGX^_
FIZZa ] ^HS � XIHSUX HSIJ ] ^HS � b LJZUWW ]U HI`U
HSU XIK ^FIZ WHUV G\ IZZG] ^Jc XSUHGX^FIZ WHXLFHLXU
HG FGJHXIK^FH ZGc^FIZ WHXLFHLXU e hSU VXGV GW^H^GJ
� FIJJGH Y U ZGc^FIZZa FGJ�G^JUK ] ^HS HSU FGJ_
K^H^GJIZ Y UFILWU ^H FGJHI^JW I SaVGHSUH^FIZ K^W_
FGLXWU XU\UXUJH NHSU XIWS R HSIH ^W Y GLJK HG HSU
IJHUFUKUJH b IJK ^W HSUXU\GXU ^JIFFUWW^Y ZU GLHW^KU
HSU FGJK^H^GJIZ e

u\ VIWWIcUW G\ HS ^W ` ^JK IXU JGH IXH^\IFHW G\
ZG GWU VLJFHLIH^GJ b ]Sa KG HSUa G FFLX� f VZIL_
W^Y ZU XUIWGJ b ]U WLccUWH b ^W HSIH WG[U FG[_
VZUd XSUHGX^FIZ VIHHUXJW FIJJGH UIW^Za Y U XUIZ_
^MUK ^J I ]Ia HSIH [I^JHI^JW WHXLFHLXIZ FG[_
VIH^Y ^Z^Hab LWLIZZa Y UFILWU HUdH_FZILWUW IXU GTUX_
ZGIKUK e �GJK^H^GJIZW IXU UWV UF^IZZa VXGJU HG HS^W
VXGY ZU[ YUFILWU HSU GJZa FG[[GJ K^WFGLXWU
FGJJUFH^TU N#^\ �R ^W I WLY GXK^JIH^Jc FGJ�LJFH^GJ
]S^FS FIJ GJZa Z^J` WVIJW ] ^HS^J I WaJHIFH^F
WUJHUJFU NIJK HSLW ] ^HS^J I HUdH_FZILWUR e u\ U^_
HSUX HSU IJHUFUKUJH GX HSU FGJWU�LUJH ^W FG[_
VZUd b HSU ILHSGX ^W \IFUK ] ^HS I HX^F`a VXGY ZU[ e
gU SITU \GLJK UdI[VZUW ^J VIH^UJH ^J\GX[I_
H^GJ ZUI�UHW G\ FGJK^H^GJIZ WUJHUJFUW WG ZGJc HSIH
HSUa IXU IZ[GWH ^JFG[VXUSUJW^Y ZU e � GXU W` ^ZZUK
ILHSGXW b SG]UTUX b WLFFUUK ^J VXUWUJH^Jc HSU [I_
HUX^IZ FZUIXZa U^HSUX Ya LW^Jc ZIaGLH NU ec eb I FG[_
VZUd IJHUFUKUJH ^W VXUWUJHUK IW IJ ^JKUJHUK Z^WHR b
GX Ya I HX^F` G\ XSUHGX^FIZ XUGXcIJ^MIH^GJ HSIH ]U
] ^ZZ FIZZ ij klmnopqkqore uH ^W HS^W HX^F` HSIH ^JHXG_
KLFUW IJ ^JFG[VIH^Y ^Z^Ha Y UH]UUJ ~���~�� IJK
���~�� e

	dHXIV GW^H^GJ HaV^FIZZa G FFLXW ]SUJ I XSUHGX_
^FIZ XUVXUWUJHIH^GJ � FGJHI^JW I FG[VZUd U[_
Y UKKUK FGJWH^HLUJH � e hG XUWV UFH WHXLFHLXIZ
FG[VIH^Y ^Z^Hab � WSGLZK Y U XUIZ^MUK Ya I KG F_
L[UJH LJ^H HSIH FGJHI^JW HSU XUIZ^MIH^GJ G\ � �
^JWHUIK b ^J UdHXIV GW^H^GJ b I KG FL[UJH LJ^H XUIZ_
^W^Jc � � � ^W &ool	qrmki	 ] ^HS GJU XUIZ^M^Jc � b
WG HSIH HSU UdHXIV GWUK [IHUX^IZ � ^W XI^WUK ^J

HSU ���~�� HG HSU WI[U ZUTUZ IW � e hG XUFGJ_
WHXLFH HSU [UIJ^Jc G\ HSU ]SGZU VIWWIcU b HSU
XUIKUX SIW HG V ZLc � YIF` ^JHG � e uJ [GWH
FIWUW b HSU ILHSGX \IF^Z^HIHUW HS^W HIW` HSXGLcS
IJ UdVZ^F^H KU^FH^F XU\UXUJFU HG HSU UdHXIV GWUK
[IHUX^IZ N�GLIaIK_fcSI UH IZ eb �QQQR �
N�R u\ aGL SITU IJa G\ HSU \G ZZG] ^Jc b HUZZ aGLX

KG FHGX �
K^� FLZHa ^J YXUIHS ^Jc
IY KG[ ^JIZ VI^JW
JILWUI GX TG[ ^H^Jc

�FFIW^GJIZZab SG]UTUX b HSU ILHSGX ZUITUW HSU
UdHXIV GW^H^GJ ^[V Z^F^H b IWWL[ ^Jc HSIH HSU XUIKUX
FIJ ^J\UX HSU FGXXUFH ZG FIH^GJ G\ � ] ^HS ^J � \XG[
HSU VXGVGW^H^GJIZ FGJHUJH e uJ WLFS FIWUW b HSU Ud_
HXIV GW^H^GJ ZG G`W Z^`U IJ I\HUXHSGLcSH b Y UFILWU
HSU LJ^H XUIZ^M^Jc � � � FGJHI^JW JG W^cJIZ HSIH
I cIV ^J ^HW FGJHUJH ] ^ZZ Y U v ZZUK ^J ZIHUX e

gU SITU IZWG FG[U IFXGWW XIXU UdI[VZUW
G\ IJGHSUX ` ^JK G\ ^JFG[VIH^Y ^Z^Ha ^J ]S^FS
� IXFL �W NOPP�R n lqr&qn �i o� r
&�imlqk� ^W T ^G_
ZIHUK Ya cXGLV^Jc HGcUHSUX H]G WIHUZZ^HUW ]S^FS
SITU HSU WI[U JLFZULW e ELVVGWU HSIH HSU XSUHGX_
^FIZ XUVXUWUJHIH^GJ ^J vcLXU O ^W XUIZ^MUK Ya HSU
\G ZZG] ^Jc VIWWIcU b ^J I FGJHUdH ^J ]S^FS HSU
XUIKUX `JG] W JGHS^Jc IY GLH cUWHG KUJU �
N�R f ZHSGLcS 	 Z^d ^X SIW JG WUX^GLW W^KU_

U
UFHW� b ^H FGJHI^JW cUWHG KUJU� e �GJWU_
�LUJHZab ^H G FFIW^GJIZZa VXGTG`UW I [ ^ZK IZ_
ZUXc ^F XUIFH^GJ
 e

hSU IVVIXUJH FGJFUWW^GJ XUZIH^GJ YUH]UUJ �
IJK � SUXU ^W VIXIKGd ^FIZ b W^JFU ^J XSUHGX^FIZ
WHXLFHLXU HSUa IXU LJXUZIHUK e �\ FGLXWU I FGJ_
HXIWH Y UH]UUJ � IJK � [^cSH Y U V UXFU^TUK Ya
I [UK^FIZ UdV UXH � SG]UTUX b GJU FIJ FGJWHXLFH
W^[ ^ZIX UdI[VZUW ^J ]S^FS HSU IVVIXUJH XUZIH^GJ
^W UTUJ ZUWW V ZILW^Y ZU �
N�IR f ZHSGLcS ]U LWLIZZa ]GX` \XG[ J^JU HG

vTU� b HG KIa ^W �X^KIa� e �GJWU�LUJHZab ]U
FIJ cG SG[U UIXZa
 e

hS^W [Ia Y U XIHSUX ZGGWU b YLH [IJa V UGVZU vJK
^H IFFUVHIY ZU e uH FGLZK Y U UdV ZI^JUK IW I XSUHGX_
^FIZ HX^F` ^J ]S^FS HSU WSUUX VIXIKGd G\ HSU FGJ_
FUWW^GJ WUXTUW IW I W^cJIZ HSIH ^H ^W ^JFG[VZUHU e
hSU KUT^FU [ ^cSH Y U WV UZZUK GLH IW \G ZZG] W �

fZHSGLcS 	 Z^d ^X SIW JG WUX^GLW W^KU_
U
UFHW� b k� ili ij qp kp m &orklmpkqr�
pkmki o� m� mqlp lip
�kqr� � lo� k� i � m&kk�mk ^H FGJHI^JW cUWHG KUJU� e �� qp
pkmki o� m� mqlp qp k�mk ^H G FFIW^GJIZZa
VXGTG`UW I [ ^ZK IZZUXc ^F XUIFH^GJ
 e
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�JZ^`U HSU FGJK^H^GJIZ UdI[VZUW IY GTU b HS^W KU_
T ^FU ]GX`W GJZa ]SUJ HSU XSUHGX^FIZZa cXGLV UK
VXGV GW^H^GJW � IJK � IXU FGJWUFLH^TU ^J HSU
���~�� e hSLW ]SIHUTUX T^U] ^W HI`UJ G\ UdI[_
VZU N�IR b UTUXaGJU vJKW ^HW TIX^IJH N�Y R [LFS
]GXWU �
N�Y R � hGKIa ^W �X^KIa� IZHSGLcS ]U LWLIZZa

]GX` \XG[ J^JU HG vTU� e �GJWU�LUJHZab ]U
FIJ cG SG[U UIXZa
 e

� t
 ���	������ ��� ���

�GX [IJa {|} IVVZ^FIH^GJW b HSU JGH^GJ G\ FG[_
VIH^Y ^Z^Ha KUvJUK IYGTU ^W I LWU\LZ SIXK FGJ_
WHXI^JH � UTUJ ^\ T ^G ZIH^GJW G\ HS ^W FGJWHXI^JH IXU
WG[UH^[UW IFFUVHIY ZU b HSUa IXU JGH UWWUJH^IZ e
�G]UTUX b \GX WG[U `^JKW G\ [IHUX^IZ NU ec eb FG[_
VZUd ^JWHXLFH^GJWR b UdHXIV GW^H^GJ ^W I FGJTUJ^UJH
XSUHGX^FIZ KUT ^FU ]S^FS [ ^cSH ^[VXGTU HSU XUIK_
IY ^Z^Ha G\ HSU cUJUXIHUK HUdHW b WG ^H ^W ]GXHS FGJ_
W^KUX^Jc SG] I HUdH V ZIJJUX [ ^cSH Y U FGJvcLXUK
WG IW HG IZZG] WGZLH^GJW HSIH T ^G ZIHU FG[VIH^Y ^Z_
^Hae

uJ HUX[ W G\ HSU wxyz \XI[ U]GX` b HSUXU
IXU YXGIKZa H]G VGWW^Y ZU IVVXGIFSUW e � ^XWH b
]U FGL ZK ^JHXG KLFU ^JFG[VIH^Y ^Z^Ha Ya KUvJ_
^Jc klmrp� ol� mkqorp GJ HSU ~���~�� � IZHUXJI_
H^TUZab ]U FGLZK XUZId HSU FGJWHXI^JHW cGTUXJ_
^Jc HSU HXIJW^H^GJ \XG[ ~���~�� HG ���~�� e
hSU wxyz VXGV GWIZ NOPPPR IZZG] W \GX XSUHGX^FIZ
HXIJW\GX[ IH^GJW HSXGLcS I K^WH^JFH^GJ Y UH]UUJ
IYWHXIFH IJK FGJFXUHU XSUHGX^FIZ XUVXUWUJHI_
H^GJW e hSU IYWHXIFH XUVXUWUJHIH^GJ '( �~���~��
UdVXUWWUW HSU XSUHGX^FIZ FGJHUJH G\ HSU LJKUX_
Za ^Jc [UWWIcU b ]S^ZU HSU FGJFXUHU ~���~�� Ud_
VXUWWUW HSU XSUHGX^FIZ WHXLFHLXU K^XUFHZa XUIZ^MUK
^J HSU HUdH IJK FGXXUWV GJKW HG HSU XUVXUWUJHI_
H^GJ LWUK Ya EFGHH IJK EGLMI NOPPQR HG K^WFLWW
HUdHLIZ XUIZ^WIH^GJ e u\ ~���~�� ^W ^JFG[VIH^_
Y ZU ] ^HS '( �~���~�� b HSU HUdH WHXLFHLXU ���~��
] ^ZZ IZWG Y U ^JFG[VIH^Y ZU ] ^HS '( �~���~�� b
UTUJ HSGLcS HSU XLZUW \GX XUIZ^M^Jc XSUHGX^FIZ
WHXLFHLXU Ya KG FL[UJH WHXLFHLXU IXU HSU[ WUZTUW
FG[VIH^Y ^Z^Ha_VXUWUXT ^Jc e hXIJW\GX[IH^GJ GV UX_
IH^GJW IXU IZWG LWUK Ya � IXFL N�QQQR HG [IV
�IVIJUWU XSUHGX^FIZ WHXLFHLXUW GJHG 	JcZ^WS_Z^`U
XSUHGX^FIZ WHXLFHLXUW b YLH HSUWU IXU [IVV^JcW
Y UH]UUJ H]G ~���~��W XIHSUX HSIJ \XG[ IJ
'( �~���~�� HG I ~���~�� e

u\ HXIJW\GX[ IH^GJW IXU IZZG]UK b HSUXU IXU GYT ^_
GLW KIJcUXW HSIH HSU [UWWIcU ] ^ZZ Y U UdVXUWWUK
^J WLFS I K^WHGXHUK ]Ia HSIH HSU XUIKUX FIJJGH
XUFGTUX HSU GX^c ^JIZ ^JHUJH^GJ e �GX HS^W XUIWGJ b
XSUHGX^FIZ HXIJW\GX[IH^GJW [LWH Y U KUvJUK ] ^HS

FIXU e f \I^XZa WI\U GVH^GJ ]GLZK IVV UIX HG Y U
HSU UdHXIVGW^H^GJ G\ I VXGV GW^H^GJ UZIY GXIH^Jc
HSU IJHUFUKUJH G\ I FGJK^H^GJIZ � UTUJ HSGLcS
WLFS I HXIJW\GX[ IH^GJ ]GLZK T^G ZIHU � IXFL �W
NOPP�R #JLFZUIX^Ha VX^JF^V ZU � NIWWL[ ^Jc HSIH HSU
IJHUFUKUJH ^W XUcIXKUK IW HSU WIHUZZ^HU R e hSU \GZ_
ZG] ^Jc UdI[VZUW WSG] HSIH HS ^W HXIJW\GX[IH^GJ
ZUIKW HG IFFUVHIY ZU HUdHW XUcIXKZUWW G\ HSU GXKUX
G\ JLFZULW IJK WIHUZZ^HU ] ^HS ^J HSU FGJK^H^GJIZ �
NPIR �G JGH LWU 	 Z^d ^X ^\ aGL SITU SIK IJ IZ_

ZUXc ^F XUIFH^GJ HG 	 Z^d ^X e fJ IZZUXc ^F XUIF_
H^GJ [Ia YU XUFGcJ^WUK IW I XIWS b ^HFS^Jc
GX WSGXHJUWW G\ YXUIHS e

NPY R u\ aGL SITU SIK IJ IZZUXc ^F XUIFH^GJ HG
	 Z^d ^X b KG JGH LWU 	 Z^d ^X e fJ IZZUXc ^F XU_
IFH^GJ [Ia Y U XUFGcJ^WUK IW I XIWS b ^HFS^Jc
GX WSGXHJUWW G\ YXUIHS e

�G]UTUX b HSU IVVXGIFS YIWUK GJ XSUHGX^FIZ
HXIJW\GX[ IH^GJW ZUIKW HG K^� FL ZH^UW ]SUJ HSU
IFFUVHIY ^Z^Ha G\ HSU XUWL ZH^Jc HUdH KUV UJKW GJ
Z^JUIX GXKUX IW ]UZZ IW cXGLV^Jc e �GX ^JWHIJFU b
WLVVGWU HSIH ]U HXa UdHXIVGW^Jc HSU UZIY GXI_
H^GJ G\ I WIHUZZ^HU ]SUJ HSU [I^J XUZIH^GJ ^W JGH
I FGJK^H^GJIZ b YLH I FGJFUWW^GJ e hSU \GZZG] ^Jc
VIWWIcUW WSG] H]G HUdHW HSIH [ ^cSH XUWLZH b YLH
^J HS^W FIWU HSU WUFGJK TUXW^GJ WGLJKW IJG[I_
ZGLW � UTUJ ^\ HSUa IXU JGH cXGLVUK HGcUHSUX ^J
HSU ���~�� b HSU WIHUZZ^HU IJK ^HW UZIY GXIH^GJ IH
ZUIWH JUUK HG Y U FGJWUFLH^TU e

NOQIR �GL WSGLZK JGH WHGV HI` ^Jc 	 Z^d ^X b UTUJ
HSGLcS aGL [ ^cSH UdV UX^UJFU WG[U [ ^ZK
U
UFHW e �GX UdI[VZU b \UUZ^JcW G\ K^MM^JUWW
IJK JILWUI IXU TUXa FG[[GJ IH HSU Y Uc^J_
J^Jc G\ HXUIH[ UJH e

NOQY R � 	TUJ HSGLcS aGL [ ^cSH UdV UX^UJFU WG[U
[ ^ZK U
UFHW IH HSU Y Uc^JJ^Jc G\ HSU HXUIH_
[UJH b aGL WSGLZK JGH WHGV HI` ^Jc 	 Z^d ^X e
�GX UdI[VZU b \UUZ^JcW G\ K^MM^JUWW IJK JIL_
WUI IXU TUXa FG[[GJ IH HSU Y Uc^JJ^Jc G\
HXUIH[UJH e

f HXIJW\GX[ IH^GJ \XG[ '( �~���~�� HG
~���~�� FIJJGH K^WH^JcL^WS HSUWU FIWUW b WG HSIH
OQI ^W IZZG]UK ]S^ZU OQY ^W VXGS^Y ^HUK b LJZUWW HSU
~���~�� ^W IH ZUIWH VIXH^IZZa WV UF^vUK \GX Z^JUIX
GXKUX e fKSUX^Jc WHX^FHZa HG HSU wxyz \XI[U_
]GX` b ]SUXU Z^JUIX GXKUX ^W WV UF^vUK GJZa ^J
'( ����~�� b GJU ]GLZK SITU HG IKGVH HSU IZHUX_
JIH^TU G\ YL ^ZK^Jc IJ ^JFG[VIH^Y ZU '( ����~��
\XG[ ~���~�� b FGJWHXI^J^Jc HSU Z^JUIX GXKUX IH
HS^W WHIcU e
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� ���	������
gU SITU K^WFLWWUK TIX^GLW UdI[VZUW G\ UdHXI_
V GW^H^GJ e hS^W VSUJG[UJGJ ^W KLU HG TIX^GLW
\IFHGXW � HSU FG[VZUd ^Ha G\ HSU [ IHUX^IZ NUdI[_
VZU � R b HSU VXUWUJFU G\ ZGc^FIZ ^J\GX[IH^GJ N�R b
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