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Y*7OMR9*UG94*R8VXIMN7M*LFX79*KXIMGMXL9*LF8P[N7Q9V4*NjOXMGVVN7M*Y*X7*8nXGIGjR9*G7PROmNjI9K97M*POKHI9i9k**

3NGV* POKK9* jG97* VOXU97M4* 7OXV* 79* HR97O7V* PO7VPG97P9* L9* IN* ZRNQGIGM8* 9M* L9* IF9iMRgK9* GKHORMN7P9* L9* P9M*

8nXGIGjR9*nX9*IORVnX9*IFO7*POKK97P9*Y*I9*H9RLR9k*19IN*9VM*LFNXMN7M*HIXV*URNG4*nX9*P9M*NGR*nX9*7OXV*R9VHGRO7V*7FN*

7G*POXI9XR*7G*OL9XR4*nXFGI*7F9VM*7G*HNIHNjI9*7G*UGVGjI9k**

DOXRMN7M4* P9MM9* 97MGM8* UGMNI9* nXG* 7OXV* 97MOXR9* 9VM* HIXV* nX9* WNKNGV* VXW9MM9* Y* L9V* jOXI9U9RV9K97MV4* HOXUN7M*

GKHNPM9R*LGR9PM9K97M*7OMR9*97UGRO779K97M*9M*7OMR9*VN7M8k*+9HXGV*IF]R9*L9*IN*R8UOIXMGO7*G7LXVMRG9II94*WNKNGV*IN*

POKHOVGMGO7*L9*7OMR9*NMKOVH[]R9*9M*L9*IFNGR*nX9*7OXV*R9VHGRO7V*7FNXRN*8M8*HIXV*L8V8nXGIGjR894*HIXV*KGV9*Y*KNI*

9M* NIM8R894* LX* ZNGM* LFX79* G7LXVMRGNIGVNMGO7* QNIOHN7M94* L9* IN* L97VGZGPNMGO7* LX* MRNZGP* ROXMG9R* 9M* L9* IFNQRGPXIMXR9*

G7M97VGU9k*%M*P9RMNG79V*L9*P9V*KOLGZGPNMGO7V*VF97*R9VV97M97M*nXOMGLG9779K97Mk**

.7*79*V9*VOXUG97M*nX9* MROH*jG97*L9*P9V* GKNQ9V*L9*UGII9V*97UN[G9V*L9*jRXK9V*LFNGR*HOIIX84*9M*O{* I9V*[NjGMN7MV*

HORMNG97M*L8WY*L9V*KNVnX9V*00D;4*jG97*NUN7M*IFNRRGU89*L9*IN*1OUGLk*.X*97POR94*L9*P9II9V*LF8POVmVM]K9V*L8QRNL8V*

HNR*L9V*HIXG9V*NPGL9V*NIORV*KgK9*nXFGIV*V9*VGMX97M*Y*L9V*IG9Xi*L9*MOXM9*VOXRP9*L9*HOIIXMGO7k*

+9*P9*ZNGM4*L9*ZORM9V*PO7P97MRNMGO7V*L9*HOIIXN7MV*H9XU97M*97MRNG79R*X79*LGKG7XMGO7*L9*PROGVVN7P9*L9V*U8Q8MNXi*

9M* L9V* ZORgMV4* X7* NHHNXURGVV9K97M* L9V* 8POVmVM]K9V* 9iHOV8V* NG7VG* nXFX79*L8QRNLNMGO7*L9* IN* nXNIGM8* L9V* VOIVk*

1F9VM*7OMNKK97M*I9*PNV*HOXR*IN*HOIIXMGO7*IG89*NXi*L8HJMV*LFN\OM9*HNR*I9*H[87OK]79*LF9XMROH[GVNMGO7*KOLGZGN7M*

IF97UGRO779K97M*9iHOV8k**

1O7P9R7N7M* I9* PNV* L9* IFNQRGPXIMXR94* P9MM9* NPMGUGM8* 9VM* Y* IN* ZOGV* GKHNPMN7M* 9M* GKHNPM89* HNR* P9V* H[87OK]79Vk*

#KHNPMN7M*MOXM*LFNjORL4*PNR*9II9*9VM*IN*HRG7PGHNI9*VOXRP9*LF8KGVVGO7*LFNKKO7GNP*9M*LO7P*L9*L8RGU8V*N\OM8V*LN7V*

IFNMKOVH[]R9k*#KHNPM89*97VXGM94*LX*ZNGM*L9*IN*KOLGZGPNMGO7*L9V*VOIV*9M*L9V*KGIG9Xi*HOXUN7M*L9*P9*ZNGM*NIM8R9R*IN*

HROLXPMGO7*9M*IN*nXNIGM8*L9V*R8POIM9Vk*

*



* ;a*

3NGV* P9V* 9ZZ9MV* 79* VFNRRgM97M* HNV* Y* IN* 7NMXR9* 9M* Y* 7OMR9* 97UGRO779K97M4* GIV* MOXP[97M* IF[OKK9*

8QNI9K97Mk*

29* IG97* 97MR9* HOIIXMGO7* L9* IFNGR* 9M* MROXjI9V* PNRLGOUNVPXINGR9V* 9VM* HIXV* nXF8MNjIG4* 9M* P9* L9HXGV* L9* 7OKjR9XV9V*

N7789Vk*#I*N*8M8*KNG7M9V*ZOGV*HROXU8*nXFX79*9iHOVGMGO7*P[RO7GnX9*Y*IN*HOIIXMGO7*L9*IFNGR*8MNGM*PO7VGL8R89*POKK9*

X7*ZNPM9XR*L9*RGVnX9*PNRLGOUNVPXINGR9*KNW9XRk*19IN*9VM*8QNI9K97M*URNG*IORV*L9*IN*VXRU97X9*L9*HGP*L9*HOIIXMGO74*O{*

IN* VXRU97X9* LF,PPGL97M* $NVPXINGR9* 18R8jRNI9* r,$1s4* LFG7ZNRPMXV* LX*KmOPNRL9* OX*LFG7VXZZGVN7P9* PNRLGNnX9* 9VM*

HIXV*GKHORMN7M9k*

,G7VG4*L9*HR8P8L97M9V*8MXL9V*8HGL8KGOIOQGnX9V*O7M*KO7MR8*nXFX79*NXQK97MNMGO7*L9*IF9iHOVGMGO7*Y*IO7Q*M9RK9*

97* HNRMGPXI9V* ZG79V* L9* MNGII9* G7Z8RG9XR9* Y* ;4A* µK* rD3;4As* 8MNGM* NVVOPG89* Y* X79* NXQK97MNMGO7* L9* KORMNIGM8*

PNRLGOUNVPXINGR9* L9* ==�k*!79* M9II9* NVVOPGNMGO7* 9VM* 8QNI9K97M* R9MROXU89* NU9P* IF9iHOVGMGO7* NX* LGOimL9*LFN\OM9*

r".;sk* 2F9iHOVGMGO7* Y* IN* HOIIXMGO7* L9* IFNGR* 9M* NX* MRNZGP* ROXMG9R* 9VM* NVVOPG89* Y* X79* NXQK97MNMGO7* LX* RGVnX9*

LFNM[8ROVPI8ROV94*NG7VG*nX9*L9*PNIPGZGPNMGO7*L9V*NRM]R9V*PORO7NGR9V*9M*L9*IFNORM9k**

#I*9VM*G7M8R9VVN7M*L9*PO7VMNM9R*nX9*P9MM9*NXQK97MNMGO7*LX*RGVnX9*PNRLGOUNVPXINGR9*9VM*LFNXMN7M*HIXV*URNG94*KgK9*

HOXR* L9V* 9iHOVGMGO7V* G7Z8RG9XR9V* NXi* 7ORK9V* 9XROH89779V4* VOXIGQ7N7M* IFNjV97P9* LF9ZZ9M* V9XGI* L9* P9MM9*

9iHOVGMGO74*7OMNKK97M*HOXR*IN*HOIIXMGO7*NXi*HNRMGPXI9V*ZG79V*9M*XIMRNZG79V*r=sk***

,X* 7GU9NX* jGOIOQGnX94* L9* KXIMGHI9V* 8MXL9V*K9MM97M* 97* 8UGL97P9* IN* VXRU97X9* L9* R8NPMGO7* L9* VMR9VV* OimLNMGZ*

HR8LOKG7N7M*NX*7GU9NX*UNVPXINGR9*Y*IFORGQG79*LFX79*G7ZINKKNMGO7*VmVM8KGnX9*9M*LFX79*LmVZO7PMGO7*97LOM[8IGNI9*

VOXV*IF9ZZ9M*L9*IF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGRk**

2N* ZORKNMGO7* L9* RNLGPNXi* IGjR9V* 9VM* 8QNI9K97M* Y* IFORGQG79* LFX79* NPMGUNMGO7* L9V* KO7OPmM9V4* 97MRNe7N7M* L9V*

H[87OK]79V* LFNM[8ROQ87]V94* NG7VG* nX9* IN* ZORKNMGO7* L9* M[ROKjXV4* LX* ZNGM* LFX79* NXQK97MNMGO7* L9* ZNPM9XRV*

HROPONQXIN7MV*9M*NPMGUNM9XRV*L9V*HINnX9MM9V*r;s4*r_sk*

+9*KgK94*I9*IG97*97MR9*HOIIXMGO7*L9*IFNGR*9M*IFNQQRNUNMGO7*L9*KNINLG9V*R9VHGRNMOGR9V*P[RO7GnX9V4*POKK9*IFNVM[K9*

9M* IN*jRO7P[OH79XKOHNM[G9*P[RO7GnX9*OjVMRXPMGU9*r-D1.s*9VM*8MNjIG*L9*KN7G]R9*ZORK9II9k*+FNHR]V*L9V*8MXL9V*

HIXV* R8P97M9V* 97POR94* GI* V9KjI9* KgK9* nXFX79* 9iHOVGMGO7* P[RO7GnX9* Y* IN* HOIIXMGO7* L9* IFNGR* ZNUORGV9RNGM* IN*

VXRU97X9*LFNVM[K9*L9*7OUO4*P[9\*IF97ZN7M*POKK9*P[9\*IFNLXIM9*r`sk**

*



* ;b*

2F9iHOVGMGO7* Y* IN* HOIIXMGO7* N* 8M8* R9PO77X9* POKK9* PN7P8RGQ]79* 97* ;<=_* 7OMNKK97M* LX* ZNGM* L9* VO7* IG97* L9*

PNXVNIGM8*8MNjIG*NU9P*IN*VXRU97X9*LX*PN7P9R*LX*HOXKO74*KNGV*NXVVG*LX*PN7P9R*L9*IN*U9VVG9*9M*L9V*UOG9V*XRG7NGR9Vk*

+9V*IG97V*97MR9*LFNXMR9V*MmH9V*L9*PN7P9R*VO7M*8QNI9K97M*97*POXRV*LF8MXL9*rAsk*

,PMX9II9K97M4*L9V*8MXL9V*PO7P9R7N7M* I9* IG97*97MR9*HOIIXMGO7*9M*LFNXMR9V*NVH9PMV*L9* IN* VN7M8*[XKNG79*

VO7M*97*POXRVk*DNR*9i9KHI94*GI*V9KjI9RNGM*nX9*IF9iHOVGMGO7*P[RO7GnX9*Y*IN*HOIIXMGO7*L9*IFNGR*NKjGN7M*ZNUORGV9RNGM*

IN* VXRU97X9* 9M* IFNQQRNUNMGO7* L9* L8K97P94* POKK9* IN* KNINLG9* LF,I\[9GK9R* OX* L9* DNRuG7VO74* VXRU97N7M*

7OMNKK97M*LN7V*I9V*VXGM9V*LF,$1*OX*LFG7VXZZGVN7P9*PNRLGNnX9k*ras**

,XMR9*9i9KHI94*GI*V9KjI9*8QNI9K97M*V9*L9VVG79R*X7*IG97*97MR9*IN*VXRU97X9*L9*MROXjI9V*LX*VH9PMR9*NXMGVMGnX94*L9*

MROXjI9V*LX*L8ZGPGM*L9*IFNMM97MGO7*NU9P*OX*VN7V*[mH9RNPMGUGM8* r(+B,s4* *9M* IF9iHOVGMGO7*Y* IN*HOIIXMGO7*L9*IFNGR*NX*

POXRV*L9*IN*QROVV9VV9*9M*L9V*HR9KG]R9V*N7789V*L9*UG9*rbsk*

*

3NGV*nXF97*9VMSGI*L9*7OV*ZXMXRV*97ZN7MV*z*6X9*V9*HNVV9RNGMSGI*VG*IFO7*V9*R97LNGM*POKHM9*nX9*IN*HOIIXMGO7*

L9* IFNGR* GKHNPM9* 7O7* V9XI9K97M* IN* VN7M8* L9V* G7LGUGLXV* m* 8MN7M* 9iHOV8V4*KNGV* 8QNI9K97M* P9II9* L9V* 97ZN7MV* Y*

7NeMR9*z*6X9*P9RMNG7V*L9V*9ZZ9MV*L9*P9MM9*HOIIXMGO7*MOXP[97M*LGR9PM9K97M*IN*PROGVVN7P9*9M*I9*L8U9IOHH9K97M*L9V*

Z^MXV4*9M*KgK9*nX9*P9RMNG79V*HNRMGPXI9V*97*VXVH97VGO7*LN7V*IFNGR4*7OMNKK97M*HNRKG*I9V*HIXV*7OPGU9V*HOXR*IFgMR9*

[XKNG74*HXGVV97M*U97GR*LGR9PM9K97M*NX*PO7MNPM*LX*HINP97MN*z**

+9* HIXV* 97* HIXV* LF8MXL9V* N7NImV97M* I9V* IG97V* PO7P9R7N7M* I9V* 9ZZ9MV* VXRU97N7M* NX* POXRV* L9* IN* QROVV9VV9* 9M*

IF9iHOVGMGO7* Y* IN* HOIIXMGO7* L9* IFNGRk* ,G7VG4* VG* IFO7* L8POXUR9* L9V* NVVOPGNMGO7V* HIXMJM* NMM97LX9V4* POKK9* X79*

8I8UNMGO7*L9* IN* M97VGO7* NRM8RG9II9* P[9\* IN*K]R9*9iHOV89* Y* IN* HOIIXMGO7* L9* IFNGR4* IN* VXRU97X9*HIXV* ZR8nX97M9* L9*

ZNXVV9VSPOXP[9V4* L9* 7NGVVN7P9V* HR8KNMXR89V* OX* NU9P* X7* H9MGM* HOGLV* Y* M9RK94* LFNXMR9V* 9ZZ9MV* VO7M* HIXV*

K8PO77XVk**

+N7V*X79*R8P97M9*8MXL9*L9*WN7UG9R*;<;=4*IN*HR8V97P9*L9*HNRMGPXI9V*XIMRNZG79V*GVVX9V*L9*L8RGU8V*L9*IN*HOIIXMGO7*L9*

IFNGR* 9M* 7OMNKK97M* LX* MRNZGP* ROXMG9R* N* HX* gMR9*KGV9* 97* 8UGL97P9* LN7V* I9V*KNPROH[NQ9V* HINP97MNGR9V* IORV* L9*

IFN7NImV9* NX*KGPROVPOH9* Y* MRN7VKGVVGO7* LF8I9PMRO7V* 9M* Y* [NXM9* R8VOIXMGO74* HROXUN7M* HOXR* IN* HR9KG]R9* ZOGV* IN*

MRN7VIOPNMGO7*HOVVGjI9*L9*HNRMGPXI9V*9iOQ]79V*L9HXGV*IFNGR*G7[NI8*HNR*IN*K]R9*WXVnXFNX*PO7MNPM*LX*Z^MXV*rcsk*

*



* ;c*

1F9VM* MOXM* IF97W9X*L9*P9MM9* M[]V94*R8NIGV89*VOXV*IN* ZORK9*LFX79*R9UX9*L9* IGMM8RNMXR9*VmVM8KNMGnX9*L9V*

9ZZ9MV*L9*IN*HOIIXMGO7*L9*IFNGR*VXR*I9*Z^MXV*9M*VN*K]R94*NX*POXRV*L9*IN*QROVV9VV9k*

,G7VG4*7OXV*NIIO7V*MOXM*LFNjORL*NHHORM9R*nX9InX9V*8I8K97MV*L9*R9H8RNQ9*Y*HROHOV*L9*IFGKHNPM*L9*IN*HOIIXMGO7*L9*

IFNGR*NX*7GU9NX*KO7LGNI4*9XROH897*9M*7NMGO7NIk*DXGV*7OXV*L8MNGII9RO7V*I9V*LGZZ8R97MV*HOIIXN7MV*KGV*97*PNXV9*NG7VG*

nX9*I9XRV*ORGQG79V*9M*I9V*9ZZ9MV*nXFGIV*H9XU97M*97MRNG79Rk**

%7VXGM94*7OXV*L8MNGII9RO7V*IN*R9UX9*L9*IGMM8RNMXR9*R8NIGV89*9M*I9V*R8VXIMNMV*nX9*7OXV*97*NUO7V*R9MGR8k*%7ZG74*NHR]V*

IN* LGVPXVVGO7* L9* P9V* R8VXIMNMV* 9M* IN*KGV9* 97* R9INMGO7* NU9P* L9V* 8MXL9V* R8P97M9V4* 7OXV* 8UOnX9RO7V* IN* VGMXNMGO7*

R8QI9K97MNGR9*PO7P9R7N7M* IN*HOIIXMGO7*L9*IFNGR*LN7V*IF!7GO7*%XROH89779*NG7VG*nX9*IF8MNM*L9*IN*nXNIGM8*L9*IFNGR*Y*

'MRNVjOXRQk*

*

*

* *



* ;@*

6! F-+&'1!(#!$#,5$#!

678! 9:!&+;#/:!%-&(+/4!

*

2N*nXNIGM8*L9*IFNGR*PO7VMGMX9*LO7P*X7*HROjI]K9*L9*VN7M8*HXjIGnX9*KNW9XR*Y*IF8P[9II9*KO7LGNI94*HXGVnXFGI*

VFNQGM* L9* IFX79* L9V* HRG7PGHNI9V* PNXV9V* L9* L8P]V* HR8KNMXR8V4* HOXRMN7M* KOLGZGNjI9* VG* L9V* NPMGO7V*

QOXU9R79K97MNI9V*HIXV*VMRGPM9V*8MNG97M*KGV9V*97*HINP9k**

%7* ;<=@4* O7* 9VMGK9* Y* HR]V* L9* a4b* KGIIGO7V* L9* L8P]V* HR8KNMXR8V* LN7V* I9* KO7L9* IG8V* Y* IN* HOIIXMGO7* L9* IFNGR*

9iM8RG9XR4*HRG7PGHNI9K97M*LX*ZNGM*L9*IF9iHOVGMGO7*NXi*HNRMGPXI9V*ZG79V4*LFX7*LGNK]MR9*L9*;4A*KGPROK]MR9V*rD3;4As*

OX* HNRMGPXI9V* XIMRNZG79V* rD3~*<4=s4* L9* MNGII9* G7Z8RG9XR9* Y* <4=µK4*HIXV*LN7Q9R9XV9V* HOXR* IN* VN7M8* r@sk*%7* ;<=@4*

HIXV* L9* @=�* L9* IN* HOHXINMGO7* KO7LGNI9* UGUNGM* LN7V* L9V* IG9Xi* O{* I9V* 7ORK9V* LGR9PMRGP9V* L9* IF.RQN7GVNMGO7*

3O7LGNI9*L9*IN*'N7M8*r.3's*nXN7M*Y*IN*nXNIGM8*L9*IFNGR*7F8MNG97M*HNV*R9VH9PM89V4*9M*I9V*V9XGIV*IGKGM9V*LF9iHOVGMGO7*

Y*LGZZ8R97MV*MmH9V*L9*HOIIXN7MV*ZR8nX9KK97M*L8HNVV8V*r=<sk*

-G97* nX9* IN* HROjI8KNMGnX9* L9* HOIIXMGO7* L9* IFNGR* 9iM8RG9XR* VOGM* X7* HROjI]K9* QIOjNI4* P9* VO7M* I9V* HNmV* KOG7V*

L8U9IOHH8V*nXG*97*HNm97M*I9*HIXV*IOXRL*MRGjXM*PNR*HR]V*L9*@=�*L9*P9V*L8P]V*VXRUG97797M*LN7V*L9V*HNmV*Y*R9U97X*

ZNGjI9V*OX*G7M9RK8LGNGR9V*rVXRMOXM*97*,VG9*LX*'XLS%VM*9M*LX*DNPGZGnX9*OPPGL97MNIsk**

'9IO7* X79* 9VMGKNMGO7* L9* IF.3'4* Ac�* L9* P9V* L8P]V* HR8KNMXR8V* V9RNG97M* IG8V* Y* L9V* PNXV9V* PNRLGOUNVPXINGR9V4*

7OMNKK97M*LX*ZNGM*LFG7ZNRPMXV*LX*KmOPNRL9*9M*LF,$1k*.7*9VMGK9*nX9*IN*VN7M8*PNRLGOUNVPXINGR9*9M*R9VHGRNMOGR9*Y*

POXRM*9M*KOm97*M9RK94*9VM*G7U9RV9K97M*HROHORMGO779II9*NX*7GU9NX*L9*HOIIXMGO7*NMKOVH[8RGnX9k*

=c�*L9V*L8P]V*V9RNG97M*IG8V*Y*L9V*G7Z9PMGO7V*NGQXwV*L9V*UOG9V*R9VHGRNMOGR9V*9M*L9V*9iNP9RjNMGO7V*L9*-D1.*MN7LGV*

nX9*a�*V9RNG97M*IG8V*Y*IN*VXRU97X9*L9*PN7P9R*LX*HOXKO7*r=<sk**

29*197MR9* #7M9R7NMGO7NI*L9*&9P[9RP[9*VXR* I9*1N7P9R* r1#&1s*L9*IF.3'*N*K978*X79*8MXL9*97*;<=_*PO7PIXN7M*NX*

PNRNPM]R9*PN7P8RGQ]79*L9*IN*HOIIXMGO7*L9*IFNGR*9iM8RG9XR4*97*HNRMGPXIG9R*PO7P9R7N7M*VN*POKHOVN7M9*HNRMGPXINGR9*�*

HNRMGPXI9V*L9*MNGII9* G7Z8RG9XR9*Y*=<*µK*rD3*=<s4*D3*;4A*9M*D3~<4=4*nXG*9VM*NVVOPG89*Y*X79*G7PGL97P9*NPPRX9*L9*

PN7P9R* LX* HOXKO7k* +N7V* I9V* ZNGMV4* I9V* 9ZZIX97MV* LF8P[NHH9K97M* L9* KOM9XR* LG9V9I* VO7M* PO7VGL8R8V* POKK9*

PN7P8RGQ]79V4* L9* ZNoO7* 8MNjIG9* HOXR* IF[OKK9* rQROXH9* =s4* MN7LGV* nX9* P9Xi* GVVXV* L9V*KOM9XRV* Y* 9VV97P9* VO7M*

PO7VGL8R8V*POKK9*HOM97MG9II9K97M*PN7P8RGQ]79V*rQROXH9*;-sk*



_<

!79* PO779iGO7* 97MR9* IN* HOIIXMGO7* NMKOVH[8RGnX9* 9M* IFNXQK97MNMGO7* LX* 7OKjR9* L9* PNV* L9* PN7P9RV* L9V* UOG9V*

XRG7NGR9V*9M*L9*IN*U9VVG9*9VM*8QNI9K97M*8MNjIG9*r==sk**

DNR*NGII9XRV4*OXMR9*IN*HOIIXMGO7*L9*IFNGR*9iM8RG9XR4* IN* ZXK89*LOK9VMGnX9*R9HR8V97M9*8QNI9K97M*X7*QRNU9* RGVnX9*

VN7GMNGR94* HXGVnX9* P9MM9* HOIIXMGO7* G7M8RG9XR9* MOXP[9* HR]V* L9* _* KGIIGNRLV* L9* H9RVO779V* LN7V* I9* KO7L94*

HRG7PGHNI9K97M* LX* ZNGM* LFX7* P[NXZZNQ9* NX* jOGV4* 9M* L9* PXGVVO7* NX* Z9X* L9* jOGVk* 19V* NPMGUGM8V* XMGIGVN7M* LX*

POKjXVMGjI9*97*Q878RNI*Y*jNV9*L9*jGOKNVV94*L9*ZX9I*OX*L9*P[NRjO74*VO7M*HNRKG*I9V*HIXV*U9PMRGP9V*L9*HNRMGPXI9V*

ZG79V4*L9*K8MNXi*IOXRLV*OX*LFBmLROPNRjXR9V*,ROKNMGnX9V*DOImPmPIGnX9V rB,Dsr=;sk

2F.3' N*R8P9KK97M*R9UX*Y*IN*jNGVV9*I9V*V9XGIV*LF8KGVVGO7*L9V*HRG7PGHNXi*HOIIXN7MV*L9*IFNGR*POKK9*I9*".;*OX*I9V*

HNRMGPXI9V*ZG79V NZG7*LFG7PGM9R*97POR9*LNUN7MNQ9*Y*IN*IXMM9*PO7MR9*IN*HOIIXMGO7*L9*IFNGR rPZ*ZGQXR9*=sk

0GQXR9*= :*&9POKKN7LNMGO7V*L9*IF.3'*PO7P9R7N7M*I9V*8KGVVGO7V*L9*nXNMR9*L9V*HRG7PGHNXi*HOIIXN7MV*97*;<;=

676 9:!&+;#/: =:$-,>#&

,*P9*WOXR4* IF.3'*PO7VGL]R9*IN*HOIIXMGO7*L9*IFNGR*POKK9*I9*HRG7PGHNI*ZNPM9XR*L9*RGVnX9*97UGRO779K97MNI*

HOXR*IN*VN7M8*97*%XROH94*HXGVnXF9II9*HROUOnX9*HIXV*L9*=<<<*L8P]V*HR8KNMXR8V*HNR*WOXR4*VOGM*X7*P[GZZR9*LGi*ZOGV*

VXH8RG9XR*Y*P9IXG*L9V*L8P]V*IG8V*Y*L9V*NPPGL97MV*L9*IN*ROXM9k



_=

.7*9VMGK9*nXF97*%XROH9*IN*H9RM9*LFN7789V*L9*UG9*97*jO779*VN7M8*9VM*LF97UGRO7*b*KOGV*LX*ZNGM*L9V*HROjI]K9V*

IG8V*Y*IN*HOIIXMGO7*L9*IFNGRk*19MM9*H9RM9*LF9VH8RN7P9*L9*UG9*97*jO779*VN7M8*H9XM*NII9R*WXVnXFY*HIXV*L9*;*N7V*LN7V*

L9V*HNmV*POKK9*IN -XIQNRG94*IN*R8HXjIGnX9*(P[]nX9*OX*IN*29MMO7G9k*%7*0RN7P94*9II9*V9*VGMX9*97UGRO7*NXMOXR*L9*a*

KOGV r,779i9*=sk

%7* %XROH94* I9V* HRG7PGHNI9V* VOXRP9V* L9* HOIIXN7MV* NMKOVH[8RGnX9V* 97* ;<=b* 8MNG97M* LOKG789V* HNR* I9*

P[NXZZNQ9*LOK9VMGnX94*I9V*8KN7NMGO7V*G7LXVMRG9II9V*9M*NQRGPOI9V rPZ*ZGQXR9*;sk

0GQXR9*; :*'OXRP9*L9*HOIIXN7MV*NMKOVH[8RGnX9V*LN7V*IF!7GO7*%XROH89779*97*;<=bk*

+FX7*HOG7M*L9*UX9*I8QGVINMGZ4*PF9VM NPMX9II9K97M IN*LGR9PMGU9*VXR* IN*nXNIGM8*L9*IFNGR*NKjGN7M*;<<c>A<>1%

LNMN7M LX* ;=* KNG* ;<<c nXG* L8ZG7GM* I9V* 7ORK9V* L9* nXNIGM8* L9* IFNGR* NX* 7GU9NX* L9* IF9VHNP9* 9XROH897k* 19II9SPG*

POKHI]M9*IN*LGR9PMGU9*;<<`>=<b>1%*LX*=`*L8P9KjR9*;<<` PO7P9R7N7M* I9V*8KGVVGO7V*LFNRV97GP4*L9*PNLKGXK4*L9*

K9RPXR94*L9*7GPu9I*9M*L9*B,D*L8WY*8MNjIG9 r=_sk*

%II9* 97PNLR9* I9V* PO7P97MRNMGO7V* L9V* LGZZ8R97MV* HOIIXN7MV* NMKOVH[8RGnX9V* HNR* L9V* V9XGIV* L9* MOI8RNjGIGM8* 9M* L9*

LN7Q9ROVGM84*NG7VG*nX9*L9V*OjW9PMGZV*L9*LGKG7XMGO7*LF8KGVVGO7V*HOXR*P9RMNG7V LF97MR9*9Xi4*NX*7GU9NX*9XROH897*9M*

HOXR*P[NnX9*HNmVk

!7*RNHHORM*VH8PGNI*L9*IN*POXR*L9V*POKHM9V*9XROH89779*VXR*IN*HOIIXMGO7*L9*IFNGR*L9*;<=c4*NmN7M*R8NIGV8*X7*NXLGM*

VXR* I9V*NPMGO7V*L9* IF!7GO7*%XROH89779 r!%s VXR* I9V*UG7QM*L9R7G]R9V*N7789V4* ZG7GM*HNR*PO7PIXR9*nX9*KNIQR8*X79*



* _;*

LGKG7XMGO7*QIOjNI9*L9V*8KGVVGO7V4* IFNK8IGORNMGO7*L9*IFGKHNPM*VXR* IN*VN7M8*[XKNG79*7FN*HNV*9X*IF9ZZ9M*9VPOKHM8*

r=`sk*

%7*9ZZ9M4*I9V*7ORK9V*97PNLRN7M*I9V*8KGVVGO7V*L9*HOIIXN7MV*NMKOVH[8RGnX9V*8MNjIG9V*HNR*IF!%*GI*m*N*HR]V*L9*;<*N7V*

VO7M* 79MM9K97M*KOG7V* VMRGPM9V* nX9* P9II9V* L9* IF.3'4* 9M* VXRMOXM* VO7M* G7VXZZGVNKK97M* PO7MRNGQ7N7M9V* HOXR* I9V*

HNmV*nXG*79*I9V*R9VH9PM97M*HNVk*DNR*9i9KHI94*I9V*7ORK9V*97PNLRN7M*I9V*8KGVVGO7V*L9*LGOimL9*L9*VOXZR9*r'.;s*97*

%XROH9*VO7M*97POR9*79MM9K97M*VXH8RG9XR9V*Y*P9II9V*R9POKKN7L89V*HNR*IF.3'*r,779i9*;*9M*_sk*

+N7V*I9V*ZNGMV4*I9V*8MNMV*K9KjR9V*L9*IF!%*O7M*HOXR*OjIGQNMGO7*L9*K9MMR9*97*^XUR9*L9V*K9VXR9V*NZG7*L9*

IGKGM9R* I9V* 8KGVVGO7V* L9* HOIIXN7MV* NMKOVH[8RGnX9Vk* 19V* K9VXR9V* VO7M* L8MNGII89V* HOXR* P[NnX9* HNmV* HNR*

IFG7M9RK8LGNGR9*LFX7*HIN7*LFNPMGO74*97*Q878RNI*HOXR*I9V*nXNMR9*OX*PG7n*N7789V*Y*U97GRk**

19V*K9VXR9V* H9XU97M* NUOGR* HIXVG9XRV* ZORK9V4* POKK9* HNR* 9i9KHI9* X79*KOLGZGPNMGO7* L9V* I8QGVINMGO7V* NZG7* L9*

LGKG7X9R* IF8KGVVGO7* L9* P9RMNG7V* HOIIXN7MV* L9HXGV* L9V* VOXRP9V* G7LXVMRG9II9V4* LX* MRNZGP* ROXMG9R* OX* LF8HN7LNQ9V*

NQRGPOI9Vk* %II9V* HNVV97M* 8QNI9K97M* HNR* X79*KOL9R7GVNMGO7* L9V* G7VMNIINMGO7V* L9* MRNGM9K97M* L9* L8P[9MV* OX* L9*

HRGV9* 97* P[NRQ9* L9V* HROLXGMV* GVVXV* LFG7LXVMRG9V* HOIIXN7M9Vk* !7* NXMR9* NVH9PM* L9V* K9VXR9V* HNVV9* HNR* X79*

KOL9R7GVNMGO7*L9V*VmVM]K9V*L9*VXRU9GIIN7P9*L9*IF8MNM*L9*IFNGR*NKjGN7M4*NU9P*IN*KGV9*97*HINP9*L9*PNHM9XRV*LN7V*

I9V*\O79V*XRjNG79V*9M*G7LXVMRG9II9V*NZG7*LFOjM97GR*L9V*K9VXR9V*I9V*HIXV*HROP[9V*L9V*PO7LGMGO7V*R89II9Vk**

29V*LO7789V*R9PX9GIIG9V*HNR*I9V*8MNMV*K9KjR9V*VO7M*97UOm89V*MOXV*I9V*N7V*97*V9HM9KjR9*Y*IF,Q97P9*%XROH89779*

L9*IF%7UGRO779K97M*r,,%s4*nXG*9VM*X79*POKKGVVGO7*P[NRQ89*LF8UNIX9R*IN*PO7ZORKGM8*L9V*K9VXR9V*HRGV9V*HNR*I9V*

8MNMV*Y*IN*LGR9PMGU9*VXR*IFNGR*NKjGN7Mk**

29V* 8MNMV* K9KjR9V* O7M* LO7P* OjIGQNMGO7* L9* KOm97V4* KNGV* HNV* OjIGQNMGO7* L9* R8VXIMNMVk* %7* 9ZZ9M4* VG* I9V*

PO7P97MRNMGO7V*K9VXR89V* L8HNVV97M* I9V* 7ORK9V* 9XROH89779V4* I9* HIN7* LFNPMGO7* LOGM* gMR9* R8UGV84* L9V*K9VXR9V*

LFNLNHMNMGO7*LOGU97M*gMR9*KGV9V*97*HINP9*9M*HR8V97M89V*Y*IF,,%k*3NGV*GI*7Fm*N*HNV*L9*R89II9V*K9VXR9V*PO9RPGMGU9V*

OX*PO7PR]M9V*nXG*HXGVV97M*gMR9*GKHOV89V*NXi*8MNMV*K9KjR9Vk*

19*7F9VM*nX9* IORVnXFGI*9VM*KN7GZ9VM9*nXFX7*HNmV*9XROH897*KN7nX9*Y* V9V*OjIGQNMGO7V4*9M*NHR]V*X79*H8RGOL9*L9*

LGNIOQX94*nX9*L9V*K9VXR9V*PO9RPGMGU9V*H9XU97M*gMR9*97QNQ89V*Y*VO7*97PO7MR9*L9*IN*HNRM*L9*IN*1OXR*L9*lXVMGP9*L9*

IF!%k*3NGV*P9V*HROP8LXR9V*VO7M*L9* MR]V* IO7QX9V*LXR89V*�*a*Y*c*N7V*97*KOm97794*NjOXMGVVN7M*97*Q878RNI*Y*X79*



* __*

R8UGVGO7*L9*HIN7*7NMGO7NI*L9V*8KGVVGO7V4*9M*HIXV*RNR9K97M*Y*L9V*VN7PMGO7V*ZG7N7PG]R9Vk*3gK9*LN7V*P9V*PNV4*I9V*

8MNMV*K9KjR9V*VO7M*NXMORGV8V*Y*ZNGR9*NHH9I*L9*P9V*L8PGVGO7V4*R9MNRLN7M*97POR9*LNUN7MNQ9*I9XRV*NHHIGPNMGO7Vk*

,G7VG4* jG97* nX9* QIOjNI9K97M* IN* nXNIGM8* L9* IFNGR* 97* %XROH9* VFNK8IGOR9* rLGKG7XMGO7* L9V* 8KGVVGO7V* NX*

7GU9NX*9XROH897*LF.imL9V*LF,\OM9*r".is*L9*Aa�4*L9*'.;*L9*c@�*9M*L9*D3;4A*L9*;a�*97MR9*;<<<*9M*;<=As4*I9V*

9ZZ9MV* VXR* IN* VN7M8* MNRL97M*Y* V9*ZNGR9* V97MGR4*LX* ZNGM*LFX79*NPMGO7*G7VXZZGVN7M9*L9* IN*HNRM*L9V*8MNMV*K9KjR9V4*m*

POKHRGV*L9*IN*0RN7P9k*19*VO7M*HRG7PGHNI9K97M*I9V*HNmV*LF%XROH9*L9*IF%VM*nXG*VO7M*I9*HIXV*9iHOV8V*NXi*MROXjI9V*

IG8V*Y* IN*HOIIXMGO7*L9*IFNGRk*%7*;<=_4* IN*1OKKGVVGO7*%XROH89779*9VMGKNGM* I9*POtM* VN7GMNGR9* MOMNI*L9*IN*HOIIXMGO7*

NMKOVH[8RGnX9*97MR9*__<*9M*@`<*KGIIGNRLV*LF9XROV*HNR*N7k*

67?! 9:!&+;#/:!&/'+-&/4!!

*

,X*7GU9NX*L9*IN*0RN7P94*O7*9VMGK9*Y*97UGRO7*`c*<<<*I9*7OKjR9*L9*L8P]V*HR8KNMXR8V*N77X9IV* IG8V*Y* IN*

HOIIXMGO7*L9*IFNGR4*VOGM*@�*L9*IN*KORMNIGM8*97*0RN7P94*9M*X79*H9RM9*LF9VH8RN7P9*L9*UG9*Y*_<*N7V*HOXUN7M*L8HNVV9R*

L9Xi* N7V* LN7V* I9V* R8QGO7V* PO7P9R789Vk* ,* P9* WOXR4* HR]V* L9* _<�* L9* IN* HOHXINMGO7* ZRN7oNGV9* 9VM* NMM9G7M9* LFX79*

NII9RQG9*R9VHGRNMOGR9*r=_sk*

(OXM9V* I9V* PO7V8nX97P9V* 97UGRO779K97MNI9V* 9M* [XKNG79V* L9* IN* HOIIXMGO7* L9* IFNGR* O7M* X7* POtM4* HOXUN7M* V9*

P[GZZR9R*97*LG\NG79*L9*KGIIGNRLV*LF9XROV*P[NnX9*N7789*97*0RN7P9k*'9IO7*I9V*8MXL9V*7NMGO7NI9V*OX*9XROH89779V*

rRNHHORM* 97* ;<=a*L9* IF.1+%* r.RQN7GVNMGO7*L9*1OOH8RNMGO7* 9M* L9*+8U9IOHH9K97M*)PO7OKGnX9ss4* I9XR*POtM* V9*

VGMX9RNGM*97MR9*;<*9M*@c*KGIIGNRLV*LF9XROV*HNR*N7*97*0RN7P9*r=Ask*

!79*QRN7L9*HNRMG9*L9*P9V*POtMV* V9RNGM*NMMRGjXNjI9*Y* IN*KORMNIGM8* IG89*Y* IF9iHOVGMGO7*Y* IN*HOIIXMGO7*L9*IFNGR4*NG7VG*

nXFY* IN*HRGV9*97*P[NRQ9*L9*IFNVM[K94*LO7M*IN*HNRM*NMMRGjXNjI9*Y*IN*HOIIXMGO7*L9*IFNGR*9VM*LGZZGPGI9K97M*K9VXRNjI9k*

1O7P9R7N7M* I9V* HNM[OIOQG9V4* O7* R9MROXU9* IN* HRGV9* 97* P[NRQ9* L9V* 9iNP9RjNMGO7V* L9* -D1.4* I9V* H79XKOHNM[G9V*

NGQX9V*9M*IN*HRGV9*97*P[NRQ9*L9V*PN7P9RV*LX*HOXKO7V*9M*L9V*UOG9V*XRG7NGR9Vk**

-G97*VtR4*IORV*L9V*8HGVOL9V*L9*HOIIXMGO7*V8U]R94*O7*7OM9*8QNI9K97M*X79*[NXVV9*L9V*[OVHGMNIGVNMGO7V*97*RNHHORM*

NU9P*P9V*HNM[OIOQG9Vk*

+9V*8MXL9V*7NMGO7NI9V*VO7M*97*POXRV*NZG7*LF9VMGK9R*NX*KG9Xi*I9*POtM*QIOjNI*L9*IF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGR4*

Y* P[NnX9* MmH9* L9* HOIIXN7M4* 7OMNKK97M* NU9P* I9* HROQRNKK9* D&#3%6!,2* HGIOM8* HNR* I9* KG7GVM]R9* L9*



* _`*

IF97UGRO779K97Mk*19*HROQRNKK9*UGV9*Y*NHHORM9R*NXi*L8PGL9XRV*9M*Q9VMGO77NGR9V*I9V*jNV9V*VPG97MGZGnX9V*9M*OXMGIV*

NZG7*LFNQGR*HOXR*NK8IGOR9R*IN*nXNIGM8*L9*IFNGR*9M*LGKG7X9R*IFGKHNPM*L9*IN*HOIIXMGO7*L9*IFNGR*VXR*IN*VN7M8k*

29V*L9Xi*LGR9PMGU9V*9XROH89779V*HR8P8L97M9V*97PNLRN7M*I9V*8KGVVGO7V*L9*HOIIXN7MV*LN7V*IFNMKOVH[]R9*

VO7M*MRN7VHOV89V*LN7V*I9*LROGM*ZRN7oNGV*HNR* IFNRMGPI9*&*;;=S=*LX*POL9*L9*IF97UGRO779K97M*9M*HNR*IFNRRgM8*LX*=@*

NURGI*;<=b*R9INMGZ*NX*LGVHOVGMGZ*7NMGO7NI*L9*VXRU9GIIN7P9*L9*IN*nXNIGM8*L9*IFNGR*NKjGN7Mk*

,PMX9II9K97M4* IN* 0RN7P9* 9VM* UGV89* HNR* L9Xi* HROP8LXR9V* HR8SPO7M97MG9XV9V* R9INMGU9V* NX* 7O7SR9VH9PM* L9* IN*

LGR9PMGU9*9XROH89779*PO7P9R7N7M*IN*nXNIGM8*L9*IFNGR*NKjGN7M*;<<c>A<>1%*:**

S*X7*PO7M97MG9Xi*R9INMGZ*NXi*".i4*LNMN7M*LX*;`*OPMOjR9*;<=@*HOXR*L8HNVV9K97M*H9RVGVMN7M*L9V*UNI9XRV* IGKGM9V*

[ORNGR9V*9M*N77X9II9V*L9*".;*LN7V*LOX\9*M9RRGMOGR9V*ZRN7oNGVk*

S*X7*PO7M97MG9Xi*R9INMGZ*NXi*8KGVVGO7V*L9*HNRMGPXI9V*ZG79V*LNMN7M*LFNURGI*;<=A4*9M*NmN7M*VXPP8L8*Y*X79*KGV9*97*

L9K9XR9*97*Z8URG9R*;<=_*VXGM9*Y*L9V*MNXi*LF8KGVVGO7V*L9*HNRMGPXI9V*ZG79V*VXH8RG9XRV*NXi*7ORK9V*LN7V*=<*\O79V*

ZRN7oNGV9V*rHRG7PGHNI9K97M*L9V*QRN7L9V*UGII9Vs*r=_sk*

* *



* _A*

?! D#1!,-44:/&'1!(#!4)/+$!

?78! A>B+&+'+-&!(#!4/!,-44:'+-&!(#!4)/+$!

*

2N* HOIIXMGO7* L9* IFNGR* PORR9VHO7L* Y* X79* KOLGZGPNMGO7* L9* IN* POKHOVGMGO7* L9* IFNGR* HNR* IN* VXRU97X9* L9*

HOIIXN7MV*NmN7M*X7*GKHNPM*78ZNVM9*VXR* IN*VN7M8*[XKNG79*9M*IF97UGRO779K97Mk*%II9*9VM*PO7VMGMX89*LFX7*K8IN7Q9*

[8M8ROQ]79*L9*HNRMGPXI9V*9M*L9*QN\k*

+9Xi*ORGQG79V*PO7POXR97M*Y*P9*H[87OK]794* IFX79*7NMXR9II94*HNR* IF9ZZ9M*LF8RXHMGO7V*UOIPN7GnX9V4*L9*7XNQ9V*L9*

VNjI94*LFG7P97LG9V*L9*ZORgM*HNR*9i9KHI9k*%M*IFNXMR9*LX*ZNGM*L9*IFNPMGUGM8*[XKNG794*HNR*I9*jGNGV*LX*MRN7VHORM*ROXMG9R4*

L9V*G7LXVMRG9V4*L9*IFNQRGPXIMXR9*9M*LX*P[NXZZNQ9*R8VGL97MG9I*HRG7PGHNI9K97M*r,779i9*`sk**

.7* PINVV9* NG7VG* P9V* HOIIXN7MV* 97* L9Xi* PNM8QORG9V4* I9V* HOIIXN7MV* HRGKNGR9V4* nXG* VO7M* LGR9PM9K97M* 8KGV* LFX79*

VOXRP9* L9* HOIIXMGO74* 9M* I9V* HOIIXN7MV* V9PO7LNGR9V4*nXG* VO7M* I9* ZRXGM* L9* MRN7VZORKNMGO7*H[mVGPOSP[GKGnX9V* LN7V*

IFNMKOVH[]R9k**

?76! D#1!,/$'+.:4#1!#&!1:1,#&1+-&!(/&1!4)/+$!-:!,-:11+5$#1!E!FG8@H!FG!6HC!#'!

FGI@H8!

?7678! A>B+&+'+-&!

*

19MM9* ZNKGII9* L9* HOIIXN7MV* L9* IFNGR* PO7MG97M* I9V* HNRMGPXI9V* L9* LGNK]MR9* G7Z8RG9XR* Y* =<* KGPROK]MR9V*

rD3=<s4*I9V*HNRMGPXI9V*ZG79V*rD3~;4As*9M*I9V*HNRMGPXI9V*XIMRNZG79V*rD3~<4=sk*1F9VM*X7*97V9KjI9*MR]V*[8M8ROQ]794*

LX*ZNGM*L9*I9XRV*ORGQG79V*LGU9RV9V*9M*VXRMOXM*L9*I9XR*MNGII9k*

19V*HNRMGPXI9V*VO7M*LO7P*PINVV89V*V9IO7*I9XR*MNGII9*97*_*PNM8QORG9V*rPZ*ZGQXR9*_s*:**

S! D3=<*:*HNRMGPXI9V*L9*LGNK]MR9*G7Z8RG9XR*Y*=<*KGPROK]MR9V4*P9*VO7M*I9V*HIXV*QRN7L9Vk*%II9V*VO7M*R9M97X9V*

NX*7GU9NX*L9V*UOG9V*7NVNI9V*9M*L9V*UOG9V*N8RG9779V*VXH8RG9XR9Vk*

S! D3;kA*:*HNRMGPXI9V*L9*LGNK]MR9*G7Z8RG9XR*Y*;4A*KGPROK]MR9V4*NXVVG*NHH9I89V*HNRMGPXI9V*ZG79Vk*

*%II9V* H87]MR97M* HIXV* HROZO7L8K97M* LN7V* IFORQN7GVK94* 7OMNKK97M* WXVnXFNX* 7GU9NX* L9V* NIU8OI9V*

HXIKO7NGR9Vk*

S! D3~<k=*:*HNRMGPXI9V*L9*LGNK]MR9*G7Z8RG9XR*Y*<k=*KGPROK]MR94*NXVVG*NHH9I89V*HNRMGPXI9V*XIMRNZG79V*rD!0sk*

19* VO7M* I9V* HIXV* H9MGM9V* HNRMGPXI9V* 97* VXVH97VGO7* LN7V* IFNGR* 9M* VO7M* PNHNjI9V* L9* ZRN7P[GR* P9RMNG79V*

jNRRG]R9V*jGOIOQGnX9V*r7OMNKK97M*HINP97MNGR9*OX*[8KNMOS97P8H[NIGnX9sk**



* _a*

*

0GQXR9*_*:*"GU9NXi*PORHOR9IV*NMM9G7MV*HNR*I9V*HNRMGPXI9V*ZG79V*

?7676! J$+S+&#!#'!.-%,-1+'+-&!!

?767678! D#1!,/$'+.:4#1!,$+%/+$#1!

*

29V* HNRMGPXI9V* HRGKNGR9V4* VO7M* LGR9PM9K97M* 8KGV9V*LN7V* IFNMKOVH[]R94* VOGM* VXGM9V* Y* L9V* H[87OK]79V*

7NMXR9IV* r8ROVGO7* L9V* VOIV4* Z9Xi* L9* ZORgMV4* 8RXHMGO7V* UOIPN7GnX9V4* HOII97V4* 7XNQ9V* L9* VNjI9s* OX4* HIXV*

KNWORGMNGR9K97M4*IG89V*Y*L9V*H[87OK]79V*L9*POKjXVMGO7*rLG9V9I4*jOGV4*ZGOXI4*P[NRjO74*G7PG78RNMGO7}s4*VXRU97N7M*

IORV*L9V*NPMGUGM8V*G7LXVMRG9II9V*OX*LOK9VMGnX9V4*9M*I9V*MRN7VHORMVk*19*VO7M*KNWORGMNGR9K97M*L9V*D3;4A*9M*D3~<4=k**

2FX79*L9V*HRG7PGHNI9V*VOXRP9V*L9*HNRMGPXI9V*XIMRNZG79V*9VM*R9HR8V97M89*HNR*I9V*HNRMGPXI9V*L9*POKjXVMGO7*

GVVX9V*LX*MRNZGP*ROXMG9Rk**

*

0GQXR9*`*:*'MRXPMXR9*L9*HNRMGPXI9*XIMRNZG79*GVVX9*L9*IN*POKjXVMGO7*LFX7*KOM9XR*LG9V9I*



* _b*

2FGIIXVMRNMGO7*PGSL9VVXV*rZGQXR9*`s*KO7MR9*IN*VMRXPMXR9*LFX79*HNRMGPXI9*XIMRNZG79*GVVX9*LFX7*KOM9XR*LG9V9Ik*%II9*9VM*

PO7VMGMX89*LFX7*7OmNX*L9*PNRjO79*HXR4*NXVVG*NHH9I8*jINPu*PNRjO7*LN7V*IN*VXGM9*L9*P9*MRNUNGIk*2N*VXRZNP9*L9*P9V*

HNRMGPXI9V*9VM*R9POXU9RM9*L9*KOI8PXI9V*MOiGnX9V*POKK9*I9V*B,D4*L9V*K8MNXi*IOXRLV*OX*L9V*VXIZNM9V*LO7M*7OXV*

HNRI9RO7V*XIM8RG9XR9K97Mk***

+X*ZNGM*L9*I9XR*HIXV*H9MGM9*MNGII94*9M*L9* I9XR*HOM97MG9I* RJI9*L9* MRN7VHORM9XR*LF8I8K97MV* MOiGnX9V4*P9V*HNRMGPXI9V*

VO7M* PO7VGL8R89V* POKK9* HNRKG* I9V* HIXV* LN7Q9R9XV9V* HOXR* IN* VN7M8* [XKNG79k* 19* MmH9* L9* HNRMGPXI9V* 9VM*

KNWORGMNGR9*97*[GU9Rk**

3NGV*P9V*HNRMGPXI9V*HRGKNGR9V*H9XU97M*8QNI9K97M*NUOGR*LFNXMR9V*ORGQG79V*:*GI*VFNQGM*L9*HOXVVG]R9V*GVVX9V*

L9V*NPMGUGM8V*NQRGPOI9V* r8KGV9V* IORV*LX* MRNUNGI*L9* IN* M9RR9s4* I9V*HOXVVG]R9V*HROU97N7M*L9V*L8V9RMV4*L9V*9KjRX7V*

KNRG7V*RGP[9*97*V9IVk**

DNR*9i9KHI94* I9V*HNRMGPXI9V*L9*L8V9RM* VO7M*L9*HIXV*QRN7L9* MNGII9* rD3=<*9M*D3;4A*97*Q878RNIs4*9VV97MG9II9K97M*

PO7VMGMX89V* L9*KG78RNXi4* OimL9V* L9* VGIGP94* OimL9* L9* Z9R4* PNRjO7NM9* L9* PNIPGXK4* 9M* VO7M* H9X* PO7VMGMX89V* L9*

PNRjO79k*,G7VG*L9*HNR*I9XR*MNGII9*9M*I9XR*POKHOVGMGO74*9II9V*VO7M*PO7VGL8R89V*POKK9*KOG7V*LN7Q9R9XV9V*nX9*I9V*

HNRMGPXI9V*HRGKNGR9V*PNRjO789V*GVVXV*L9*H[87OK]79V*L9*POKjXVMGO7k**

3NIQR8*P9IN4*P9V*HNRMGPXI9V*VO7M*PNHNjI9V*L9*V9*L8HINP9R*VXR*L9V*KGIIG9RV*L9*uGIOK]MR9V*9M*LO7P*HOM97MG9II9K97M*

LFNjVORj9R*LFNXMR9V*POKHOV8V*HIXV*MOiGnX9V4*L9V*8I8K97MV*HNM[OQ]79V*G7Z9PMG9Xi*rPOKK9*IN*QRGHH9*NUGNGR9s*OX*

RNLGONPMGZV*POKK9*I9*P8VGXKk*

%7ZG74*L9Xi*NXMR9V*MmH9V*L9*HNRMGPXI9V*ZG79V*HRGKNGR9V*VO7M*8QNI9K97M*R9MROXU8V*:*P9*VO7M*L9V*HNRMGPXI9V*

GVVX9V*L9V*H[87OK]79V*L9*ZR9G7NQ9*L9V*U8[GPXI9V*9M*L9*IFXVXR9*L9V*9KjRNmNQ9V4*LFX79*MNGII9*POKHRGV9*97MR9*=*

9M* ;4AµK* 9M* PO7VMGMX8V* HRG7PGHNI9K97M* LFOimL9V* L9* Z9R* 9M* L9* PXGUR9k* 19V* HNRMGPXI9V* VO7M* ZR8nX9KK97M*

R9MROXU89V*LN7V*IFNGR*PO7M97X*LN7V*I9*K8MRO*VOXM9RRNG7k**

29*L9R7G9R*MmH9*L9*HNRMGPXI9*9VM*8KGV*VXGM9*Y*IFXVXR9*L9V*H79XV*rHRG7PGHNI9K97M*L9V*D3=<*9M*L9V*B,D*

GVVXV*LX*PNOXMP[OXPs*9M*LX*KqP[9Z9R*L9V*R9UgM9K97MV*L9V*ROXM9Vk*

**

*



* _c*

?767676! F/$'+.:4#1!1#.-&(/+$#1!

*

29V* HNRMGPXI9V* V9PO7LNGR9V* V9* ZORK97M* LN7V* IFNMKOVH[]R9* Y* IN* VXGM9* L9* R8NPMGO7V* H[mVGPOSP[GKGnX9V4*

K9MMN7M*7OMNKK97M*97*R9INMGO7*L9V*POKHOV8V*QN\9Xi*POKK9*I9*LGOimL9*L9*VOXZZR94*I9V*OimL9V*LF,\OM94*OX*I9V*

POKHOV8V*ORQN7GnX9V*UOINMGIV4*NG7VG*nX9*HNRZOGV*P9RMNG79V*HNRMGPXI9V*HRGKNGR9Vk*

#I* VFNQGM* 9VV97MG9II9K97M* L9* 1.$* 8KGV* VOXV* ZORK9* QN\9XV9* 9M* nXG* VXGM9* Y* L9V* R8NPMGO7V* P[GKGnX9V* LN7V*

IFNMKOVH[]R9*UO7M*HNVV9R*Y*IF8MNM*VOIGL9*VOXV*IN*ZORK9*L9*HNRMGPXI9V*97*VXVH97VGO7*LN7V*IFNGRk*19V*1.$4*H9XU97M*

NUOGR*HIXVG9XRV*ORGQG79V*�*[XKNG79*OX*7NMXR9II9k*+X*ZNGM*L9*P9V*KOLGZGPNMGO7V*P[GKGnX9V4* IN*7NMXR9*OX*I9V*9ZZ9MV*

L9V* HNRMGPXI9V* HROLXGM9V* VO7M* KOG7V* jG97* PO77XV* HOXR* I9* KOK97M* 9M* PO7VMGMX97M* X7* INRQ9* LOKNG79* L9* IN*

R9P[9RP[9*VPG97MGZGnX9*VXR*P9*VXW9M*rPZ*ZGQXR9*Ask*

*

0GQXR9*A*:*0ORKNMGO7*L9*HNRMGPXI9V*ZG79V*V9PO7LNGR9V*
!"#$%&'()*$(+'%,#*'"($!$-!*.*/'(0,#1-"!*2,%"!*!"#$%&',("!3*/(,4'()*$(+'%,#*'"($!$-*.*/'(0,#1-"!*/(,4',("!*

*

29V*HNRMGPXI9V*V9PO7LNGR9V*H9XU97M*8QNI9K97M*NUOGR*X79*NXMR9*ORGQG794*IG89*Y*IFNQRGPXIMXR9*rPZ*ZGQXR9*ask*

%7*9ZZ9M4*IORV*L9V*8HN7LNQ9V*NQRGPOI9V*LF97QRNGV*N\OM8V4*L9*IFNKKO7GNP*9VM*IGj8R8*LN7V*IFNMKOVH[]R9*VOXV*ZORK9*

L9*QN\k**



* _@*

#I* VF97VXGM* NIORV* X79* R8NPMGO7* NMKOVH[8RGnX9* 97MR9* IFNKKO7GNP* r"B_s* HR8V97M* 9M* L9V* OimL9V* LFN\OM9* GVVXV* LX*

MRNZGP*ROXMG9R*OX*NU9P*LX*LGOimL9*L9*VOXZR9*GVVX*L9*H[87OK]79V*L9*POKjXVMGO7*rZGOXI*9M*P[NRjO7sk*2N*R8NPMGO7*

97MR9*P9V*LGZZ8R97MV*QN\*UN*NIORV*NjOXMGR*Y*IN*ZORKNMGO7*L9*HNRMGPXI9V*ZG79V*L9*7GMRNM9*LFNKKO7GXK*r"B`"._s*OX*

L9*VXIZNM9*LFNKKO7GXK*rr"B`s;'.`sk**

*

0GQXR9*a*:*0ORKNMGO7*L9V*HNRMGPXI9V*ZG79V*V9PO7LNGR9V*GVVX9V*L9V*8HN7LNQ9V*NQRGPOI9V*

#I*VFNQGM*LO7P*LN7V*P9*PNV*L9*HNRMGPXI9V*ZG79V*LFORGQG79*V9PO7LNGR9*HXGVnX9*GVVX9V*LFX79*MRN7VZORKNMGO7*H[mVGPOS

P[GKGnX9* LN7V* IFNMKOVH[]R9k* 19V* HNRMGPXI9V* O7M* 97* Q878RNI* X79* MNGII9* POKHRGV9* 97MR9* =<* 9M* ;4A*µK4*9M* VO7M*

PNHNjI9* L9* R9VM9R* 97* VXVH97VGO7* LN7V* IFNMKOVH[]R9* LXRN7M* HIXVG9XRV* WOXRV4* 9M* L9* V9* L8HINP9R* VXR* HIXVG9XRV*

P97MNG79V*L9*uGIOK]MR9Vk*%II9V*VO7M*8QNI9K97M*PNHNjI9V*LFNjVORj9R*LFNXMR9V*VXjVMN7P9V*Y*I9XR*VXRZNP9*POKK9*

L9V*H9VMGPGL9V4*L9V*HOII97V*OX*L9V*UGRXVk**

19H97LN7M4*P9V*HNRMGPXI9V*ZG79V*V9PO7LNGR9V*LFORGQG79*NQRGPOI9*VO7M*PO7VGL8R89V*POKK9*KOG7V*MOiGnX9V*nX9*I9V*

HNRMGPXI9V*ZG79V*PNRjO789Vk*

*

*

*



* `<*

?767?! A>'/+4!(#1!1-:$.#1!()>%+11+-&1!(#1!,/$'+.:4#1!#&!a$/&.#!

!

S! D3=<*:* 97* ;<=@4* nXNMR9* V9PM9XRV* V9* HNRMNQ97M* I9V* 8KGVVGO7V* L9* D3=<*:* I9* V9PM9XR* R8VGL97MG9I* 9M*

M9RMGNGR9* r_;�s4* IFG7LXVMRG9*r;c�s4* I9V*NPMGUGM8V*NQRGPOI9V*NU9P*HRG7PGHNI9K97M*I9V*NPMGUGM8V*LF8I9UNQ9*9M*

L9* INjOXRV* r;A�s*9M* I9V* MRN7VHORMV4*8P[NHH9K97MV*L9*POKjXVMGjI9*jRtI8V4*XVXR9*L9V* ZR9G7V*9M*H79XV4*

HOXVVG]R9V*L9*ROXM9*r=A�sk**

,*7OM9R*MOXM*L9*KgK9*nX9*L9HXGV*I9V*N7789V*;<<<4*I9V*8KGVVGO7V*L9*D3=<*O7M*P[XM8*L9*A=�4*VXRMOXM*

QRqP9* Y* IFNRRgM* L9* IF9iHIOGMNMGO7* L9* KG79V* Y* PG9I* OXU9RM* 9M* Y* IFNK8IGORNMGO7* L9V* M9P[7GnX9V* L9*

L8HOXVVG8RNQ9*LN7V*IFG7LXVMRG9*r=ask**

*

S! D3;4A*:* 97* ;<=@* MOXWOXRV4* HR]V* L9* A<�* L9V* 8KGVVGO7V* VO7M* GVVX9V* LX* V9PM9XR* R8VGL97MG9I>M9RMGNGR94*

HRG7PGHNI9K97M* LX* ZNGM* LX* P[NXZZNQ9* NX* jOGVk* DXGV* UG97M* IFG7LXVMRG9* NU9P* ;<�* L9V* 8KGVVGO7V4* 9M* I9V*

MRN7VHORMV* r=b�sk* .7* R9MROXU9* 97ZG7* X7* NHHORM* KOG7V* PO7V8nX97M* HROU97N7M* L9* VOXRP9V* 7NMXR9II9V*

POKK9* I9V* 9KjRX7V* KNRG7V4* I9V* HOXVVG]R9V* GVVX9V* L9* IF8ROVGO7* L9V* VOIV4* LFORGQG79* L8V9RMGnX9* OX*

UOIPN7GnX9k**

+9HXGV* ;<<<4* I9V* 8KGVVGO7V* L9* D3;4A* O7M* P[XM89V* L9* a=�* VXGM9* Y* L9*KXIMGHI9V* 9ZZORMV4* 7OMNKK97M*

IFNK8IGORNMGO7* L9V* H9RZORKN7P9V* L9V* NHHNR9GIV* L9* POKjXVMGO7* L9* jGOKNVV94* nXG* 97* VO7M* ZORM9K97M*

HOXRUOm9XRV*r=bs4**rPZ*,779i9*Ask*

*

?767Q! !^%,/.'!1:$!4/!1/&'>!

*

29V*9ZZ9MV*L9*P9V*HNRMGPXI9V*VXR*IN*VN7M8*VO7M*HRG7PGHNI9K97M*L9*L9Xi*MmH9V*:**

S! 19Xi* IG8V* Y* I9XR* MNGII94* 9M* P9IN* PO7P9R79* HRG7PGHNI9K97M* I9V* D3;4A* 9M* I9V* HNRMGPXI9V* XIMRNZG79V4*

HXGVnXF9II9V* VO7M* PNHNjI9V* L9* H878MR9R* MR]V* HROZO7L8K97M* LN7V* IFORQN7GVK94* WXVnXFNX* 7GU9NX* L9V*

NIU8OI9V*HXIKO7NGR9V*9M*VFm*L8HOV97M*HNR*V8LGK97MNMGO7*OX*L9*HNVV9R*Y*MRNU9RV*IN*PGRPXINMGO7*VN7QXG79*

HOXR*I9V*HNRMGPXI9V*XIMRNZG79Vk*

S! +9*HIXV4*9II9V*H9XU97M*WOX9R*X7*RJI9*L9*MRN7VHORM9XR*97*HORMN7M*Y*I9XR*VXH9RZGPG9*L9V*POKHOV8V*LGU9RV4*

NIIN7M*L9*K8IN7Q9V*L9*K8MNXi*IOXRLV*PN7P8RGQ]79V4*Y*L9V*POKHOV8V*NII9RQ]79V*OX*MOiGnX9Vk**DNRKG*P9V*



* `=*

POKHOV8V* PN7P8RGQ]79V4* O7* 7OM9* VXRMOXM* I9V* B,D* NG7VG* nX9* L9V* K8MNXi* IOXRLV4* LO7M* P9RMNG7V* VO7M*

PO7VGL8R8V*POKK9*PN7P8RGQ]79Vk*

,G7VG*P9V*HNRMGPXI9V*VO7M*7O7*V9XI9K97M*PNHNjI9V*L9*H878MR9R*MR]V*HROZO7L8K97M*LN7V*I9*PORHV*[XKNG7*KNGV*97*

HIXV*L9*U8[GPXI9R*L9V* VXjVMN7P9V*[NXM9K97M*78ZNVM9V*HOXR* IFORQN7GVK9k* *29XR*9ZZ9M4*7OMNKK97M*HOXR* I9V*D3*

;4A4* N* L8WY* 8M8* L8KO7MR8* LN7V* I9* L8PI97P[9K97M* L9* PRGV9V* LFNVM[K94* LF9iNP9RjNMGO7* L9* -D1.4* L9* VXRU97X9*

LFG7ZNRPMXV* LX* KmOPNRL9* 9M* LF,$14* 7OMNKK97M* IORV* L9V* HGPV* L9* HOIIXMGO7k* 19V* 9ZZ9MV* VO7M* HRG7PGHNI9K97M*

PO7VMNM8V* P[9\* L9V* VXW9MV* NMM9G7MV* HR8NINjI9K97M* L9* KNINLG9V* R9VHGRNMOGR9V* P[RO7GnX9V* OX* L9* POKORjGLGM8V*

PNRLGOSUNVPXINGR9Vk*

2FX7* L9V* 8I8K97MV* 9VV97MG9IV* PO7P9R7N7M* I9V* HOIIXN7MV* L9* MmH9* HNRMGPXINGR94* 9M* nXG* I9XR* PO7Z]R9* X79*

LN7Q9ROVGM8* HIXV* QRN7L9* 97POR9* nX9* I9V* NXMR9V* 9VM* IFNjV97P9* L8KO7MR89* LFX7* V9XGI* 97* L9VVOXV* LXnX9I* P9V*

8I8K97MV*79*VO7M*HNV*LN7Q9R9Xi*HOXR*IN*VN7M8k**

%7*LFNXMR9V*M9RK9V4*P9V*HNRMGPXI9V*97*VXVH97VGO7*LN7V*IFNGR*VO7M*7OPGU9V4*nX9InX9*nX9*VOGM*I9XR*nXN7MGM84*9M*I9XR*

LN7Q9ROVGM8*79*ZNGM*nX9*PROGMR9*V9IO7*I9XR*PO7P97MRNMGO7*LN7V*IFNGR*nX9*7OXV*R9VHGRO7Vk*

+9*HIXV4* GI*V9KjI9RNGM*nX9*I9V*HNRMGPXI9V*XIMRNZG79V*HR8V97M97M*X79*VXRZNP9*HIXV* GKHORMN7M9*nX9*I9V*NXMR9V*HOXR*

MRN7VHORM9R* P9RMNG7V*K8MNXi* OX* B,D* Y* I9XR* VXRZNP9* 9M* LO7P* NXQK97M9R* I9XR* LN7Q9ROVGM8k* ,* 7OM9R* 8QNI9K97M*

nXF9II9V*79*VO7M*HNV*K9VXR89V*97*ROXMG79*HNR*I9V*VMNMGO7V*L9*VXRU9GIIN7P9*L9*IN*nXNIGM8*L9*IFNGRk* #I*7F9iGVM9*LO7P*

HNV*L9*7ORK9V*7NMGO7NI9V*OX*9XROH89779V*I9V*PO7P9R7N7M*HOXR*I9*KOK97Mk*

*

?767C! !U/4#:$1!$#.-%%/&(>#1!(#1!,/$'+.:4#1!B+&#1!1#4-&!4)JG"!!

*

.jW9PMGZ*L9*nXNIGM8*HOXR*I9V*D3=<*:*_<�Q>K_*97*KOm9779*N77X9II9*

$NI9XRV*IGKGM9V*HOXR*I9V*D3=<*:**

********S*******=A*�Q>K_*97*KOm9779*WOXR7NIG]R94*Y*79*HNV*L8HNVV9R*HIXV*L9*_A*WOXRV*HNR*N7**

S! `A*�Q>K_*97*KOm9779*N77X9II9*



* `;*

6XN7M*NXi*D3*;4A4* GI*7Fm*N*HNV*97POR9*L9*R8QI9K97MNMGO7* ZRN7oNGV9*97*UGQX9XRk* 2F!7GO7*%XROH89779*N*ZGi8*X7*

OjW9PMGZ*L9*nXNIGM8*Y*;<�Q>K_*97*KOm9779*VXR*IFN77894*MN7LGV*nX9*IF.3'*R9POKKN7L9*X79*UNI9XR*L9*A*�Q>K_*

97*KOm9779*N77X9II94*OX*L9*=AµQ>K_*97*KOm9779*VXR*;`*[9XR9Vk*

+9HXGV*;<=A4*IN*UNI9XR*IGKGM9*PO7MRNGQ7N7M9*L9*IN*PO7P97MRNMGO7*N77X9II9*97*%XROH9*9VM*L9*;AµQ>K_k**

?7?! D#1!JKL(#1!()9M-'#!NOJKP!

?7?78! A>B+&+'+-&!

*
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#IV*O7M*HOXR*ORGQG79*HRG7PGHNI9* IFNPMGUGM8*[XKNG79*:* GIV* VO7M*HRG7PGHNI9K97M*8KGV*HNR* IN*POKjXVMGO7*L9*

PNRjXRN7M4*7OMNKK97M*LG9V9I4*9M*VO7M*LO7P*KNWORGMNGR9K97M*8KGV*HNR*I9*V9PM9XR*L9V*MRN7VHORMV*ra_�*97*;<=@sk*

$G97M*97VXGM9*IFG7LXVMRG9*Y*[NXM9XR*L9*;<�*HXGV*IFNQRGPXIMXR9*r=csk*

'XR* IN* H8RGOL9* ;<<<* Y* ;<=@4* I9V* 8KGVVGO7V* L9* ".i* O7M* P[XM8* L9* HR]V* L9* Aa�4* HRG7PGHNI9K97M* LX* ZNGM* LX*

R97OXU9II9K97M*LX*HNRP*NXMOKOjGI9*9M*IN*KGV9*97*^XUR9*L9*7OXU9II9V*LGR9PMGU9V*9XROH89779Vk*19H97LN7M4*I9V*

8KGVVGO7V*IG89V*NX*LG9V9I*VO7M*MOXWOXRV*HROjI8KNMGnX9Vk*
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19V*POKHOV8V*UO7M*NUOGR*L9Xi*MmH9V*LF9ZZ9MV*78ZNVM9V*:**

S! 'XR*IN*VN7M8*[XKNG79*:**

+N7V*IFNGR4*I9*KO7OimL9*LFN\OM9*r".s*V9*POKjG79*Y* IFOimQ]79*HOXR*ZORK9R*LX*LGOimL9*LFN\OM9*r".;s4*

nXG*9VM*X7*QN\*GRRGMN7M*HOXUN7M*H878MR9R*HROZO7L8K97M*LN7V*I9V*UOG9V*R9VHGRNMOGR9Vk**

#I*ZNUORGV9*NG7VG*IN*VXRU97X9*L9*PRGV9V*LFNVM[K9*97*KNWORN7M*X79*[mH9RR8NPMGUGM8*jRO7P[GnX9*HR8NINjI94*

9M*P[9\*I9V*97ZN7MV*X7*NPPROGVV9K97M*L9*IN*V97VGjGIGM8*jRO7P[GnX9*NXi*G7Z9PMGO7V*HXIKO7NGR9Vk**

S! 'XR*IF97UGRO779K97M*:*
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29V* OimL9V* LFN\OM94* LN7V* L9V* PO7LGMGO7V*PIGKNMGnX9V*9M* LF97VOI9GII9K97M* HNRMGPXIG]R9V4* VO7M* PNHNjI9V*

LFNQGR*POKK9*HR8PXRV9XRV*Y*LFNXMR9V*HOIIXN7MVk*%7*9ZZ9M4*LN7V*P9RMNG79V*PO7LGMGO7V4*GIV*VO7M*PNHNjI9V*L9*

R8NQGR*NU9P*L9V*1.$*LN7V*IN*POXP[9*jNVV9*L9*IFNMKOVH[]R9*rMROHOVH[]R9s*HOXR*NjOXMGR*Y*IN*HROLXPMGO7*

LF.\O79*r<_sk*

#IV*H9XU97M*8QNI9K97M*R8NQGR*NU9P*I9*"B_*HOXR*PO7LXGR9*Y* IN*HROLXPMGO7*L9*HNRMGPXI9V*V9PO7LNGR9V*rPZ*

ZGQXR9*ask*

19V*POKHOV8V*HROLXGMV*O7M*HOXR*HRG7PGHNXi*9ZZ9MV*LF97MRNG79R*X79*NPGLGZGPNMGO7*L9V*KGIG9Xi*LX*ZNGM*L9*

R9MOKj89V* NPGL9V4* HOXUN7M* L8PI97P[9R* L9V* P[XM9V* L9* Z9XGII9V* OX* LFNGQXGII9V* LN7V* I9V* ZORgMV* OX*

LFG7ZIX97P9R*I9V*8POVmVM]K9V*NnXNMGnX9Vk*

29V*".i*O7M*8QNI9K97M*HOXR*9ZZ9M*LF97MRNG79R*X79*9XMROH[GVNMGO7*L9V*KGIG9Xi*7NMXR9IV4*Ph9VMSYSLGR9*X7*

NHHORM*L9*L8RGU8V*N\OM8V*97*9iP]V*LN7V*I9V*KGIG9Xi*7NMXR9IV*NjOXMGVVN7M*Y*X79*H9RM9*L9*jGOLGU9RVGM8k*

?7?7Q! U/4#:$1!$#.-%%/&(>#1!()>%+11+-&!(#!OJ6!1#4-&!4)JG"!

!!!

$NI9XRV* R9POKKN7L89V* LX* ".;*:* =<µQ>K_* 97*KOm9779* N77X9II94* ;AµQ>K_* LXRN7M* ;`* [9XR9V* 9M* ;<<µQ* 97*

KOm9779*[ORNGR9*

?7Q! D#1!R-%,-1>1!J$S/&+T:#1!U-4/'+41!NRJUP!
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*

19MM9*ZNKGII9*L9*HOIIXN7MV*R9QROXH9*X7*QRN7L*7OKjR9*L9*VXjVMN7P9V*UOINMGI9V4*HOXUN7M*NGV8K97M*LGZZXV9R*

LN7V*IFNGR*9M*LO7P*LN7V*IFNMKOVH[]R9k*#IV*VO7M*7NMXR9II9K97M*HR8V97MV*VOXV*ZORK9*L9*QN\k*#I*9iGVM9*8QNI9K97M*L9V*

1.$*V9KGSUOINMGIV4*PF9VMSYSLGR9*nXFGIV*H9XU97M*9iGVM9R*Y*IN*ZOGV*VOXV*ZORK9*L9*QN\*9M*VOXV*ZORK9*L9*HNRMGPXI9V*97*

VXVH97VGO7*LN7V*IFNMKOVH[]R9k*1F9VM*HNR*9i9KHI9*I9*PNV*L9V*B,D*LO7M*7OXV*NIIO7V*HNRI9R*WXVM9*NHR]Vk*

,* IN* LGZZ8R97P9* L9V* 1.$* V9KGSUOINMGIV4* POKK9* I9V* B,D4* nXG* H9XU97M* HNVV9R* L9* IF8MNM* QN\9Xi* Y* IF8MNM* VOIGL9*

rHNRMGPXINGR9s*VN7V*KOLGZGPNMGO7*L9*I9XR*VMRXPMXR94*I9V*1.$*LOGU97M*VXjGR*L9V*MRN7VZORKNMGO7V*L9*MmH9*OimLNMGO7*

HOXR* HOXUOGR* HNVV9R* L9* IF8MNM* QN\9Xi* Y* IF8MNM* HNRMGPXINGR94* POKK9* 7OXV* HOXUO7V* I9* UOGR* VXR* IN* ZGQXR9* Ak* 19V*

R8NPMGO7V*L9*H[OMOSOimLNMGO7*PNMNImV9RO7M*8QNI9K97M*IN*MRN7VZORKNMGO7*L9*1.$*97*O\O79k*

*
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29V*HRG7PGHNXi*1.$*VO7M*7OMNKK97M*I9*0ORKNIL8[mL94*I9*(OIX]794*IF,P8MO794*I9*-97\]794*nX9*IFO7*R9MROXU9*

LN7V* I9*LOKNG79* G7LXVMRG9I4* I9*HIXV* VOXU97M* VOXV*ZORK9*L9*VOIUN7M*ORQN7GnX94*POKK9*I9V*H9G7MXR9V4*U9R7GV*OX*

97PR9k* .7* I9V* R9MROXU9* 8QNI9K97M* LN7V* L9V* N8ROVOIV* XMGIGV8V* POKK9* LGVH9RVN7M* OX* NQ97MV* L9* 79MMOmNQ9k*

19RMNG79V* L9* P9V* VXjVMN7P9V4* POKK9* 7OMNKK97M* I9* j97\]794* I9* -XMNLG]79* OX* I9* 0ORKNIL8[mL9* VO7M*

PN7P8RGQ]79Vk*

29V*QN\*LF8P[NHH9K97M*L9V*U8[GPXI9V*ROXMG9RV*IGj]R97M*L9V*1.$4*nXG*X79*ZOGV*8KGV*LN7V*IFNMKOVH[]R9*UO7M*

PO7MRGjX9R*Y*IN*ZORKNMGO7*LFN8ROVOIV*ORQN7GnX9V*UOINMGI9V*V9PO7LNGR9V*r,.'$4*nXG*VO7M*LO7P*L9V*HNRMGPXI9V*ZG79V*

V9PO7LNGR9Vs* nXG* UO7M* PROGMR9* WXVnXFY* X79* MNGII9* LF97UGRO7* _<<7Kk* 1OKK9* GIV* V9* ZORK97M* Y* IN* VXGM9* L9* I9XR*

8P[NHH9K97M*LX*U8[GPXI94*GIV*79*VO7M*LO7P*HNV*ZGIMRNjI9Vk*

,X*7GU9NX*HIN78MNGR94*@<�*L9V*8KGVVGO7V*L9*1.$*VO7M*LFORGQG79*7NMXR9II94*IG89*NX*K8MNjOIGVK9*L9*P9RMNG7V*

U8Q8MNXi4*OX*L9*VOXRP9V*7NMXR9II9V*HROU97N7M*L9*\O79V*Q8OIOQGnX9V*RGP[9V*97*P[NRjO7*OX*QN\k*29V*=<�*R9VMN7MV*

HROUG97797M*L9*IFNPMGUGM8*[XKNG79k*%7*%7*;<=A4*O7*R9MROXU9*MROGV*HRG7PGHNXi*V9PM9XRV*LF8KGVVGO7*L9*1.$*:*

S* `a�* HOXR* I9* V9PM9XR* M9RMGNGR9>R8VGL97MG9I*:* NU9P* IFXMGIGVNMGO7* L9* VOIUN7MV* Y* XVNQ9* LOK9VMGnX9* rPOII9V4*

LGVVOIUN7MV4*H9G7MXR9Vs*

S*_a�*HOXR*I9*V9PM9XR*G7LXVMRG9I4*HRG7PGHNI9K97M*IG8*Y*IFXVNQ9*L9*H9G7MXR9V*

S*c�*IG8*NX*MRN7VHORM*ROXMG9Rk*

1O7P9R7N7M* I9V* 8KGVVGO7V* L9* j97\]79* r1aBas4* P9IXGSPG* 9VM* KNWORGMNGR9K97M* 8KGV* HNR* I9* V9PM9XR* R8VGL97MG9I*

rP[NXZZNQ9*NX*jOGVs*A`�*9M*I9V*MRN7VHORMV*r_<�sk*'XR*IN*KgK9*H8RGOL9*r;<<<S;<=cs4*O7*7OM9*X79*jNGVV9*L9*bA�*

L9V*8KGVVGO7V*r=@sk*
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29V*1.$*O7M*X7*MRGHI9*GKHNPM*VXR*IN*VN7M84*MOXM*LFNjORL*97*NQGVVN7M*97*MN7M*nX9*HR8PXRV9XR*Y* IN*ZORKNMGO7*

LF<_4*97*POKjG7NGVO7*NU9P*I9V*".ik*%7VXGM94*97*MN7M*nX9*HROLXGM*MOiGnX9*NQGVVN7M*LGR9PM9K97M*VXR*IN*VN7M84*NU9P*

7OMNKK97M*I9*PNV*LX*j97\]79*OX*LX*ZORKNIL8[mL94*R9PO77X*POKK9*NQ97M*PN7P8RGQ]794*9M*ZNGVN7M*IFOjW9M*LFX79*
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R8QI9K97MNMGO7* R97ZORP89k* %M* 97ZG74* 97* MN7M* nX9* HR8PXRV9XRV* L9* HNRMGPXI9V* ZG79V* V9PO7LNGR9V* VOXV* ZORK9*

LFN8ROVOIV*V9PO7LNGR9*rPOKK9*KO7MR8*VXR*IN*ZGQXR9*Ask*DNR*9i9KHI94*I9*j97\]79*8KGV*HNR*I9V*U8[GPXI9V*9VV97P9*

9M*LG9V9I*9VM*PO7VGL8R8*POKK9*X7*ZNPM9XR*L9*RGVnX9*L9*I9XP8KG9k*

%7VXGM94* VXR* I9* HIN7* 97UGRO779K97MNI4* I9V* 1.$4* 97* HIXV* L9* ZNUORGV9R* IN* HROLXPMGO7* LFO\O79* 7OPGZ*

rVFNPPXKXIN7M*LN7V*IN*MROHOVH[]R9*9M*LO7P*ZNUORGVN7M*IF9ZZ9M*L9*V9RR9*97*PNHMN7M*I9V*RNmO779K97MV*G7ZRNROXQ9V*

8KGV*HNR*IN*VXRZNP9*L9*IN*(9RR9s4*WOX97M*X7*RJI9*LN7V*7OKjR9*L9*R8NPMGO7V*H[mVGPOSP[GKGnX9V*LN7V*IFNMKOVH[]R9*

9M*H9RMXRjN7M*NG7VG*I9V*8nXGIGjR9V*8MNjIGVk*

*
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19* VO7M* L9V* PO7VMGMXN7MV* 7NMXR9IV* LX* P[NRjO7* 9M* LX* H8MROI9k* #IV* HROUG97797M* 8QNI9K97M* L9* IN*

POKjXVMGO7*G7POKHI]M9*L9*VXjVMN7P9V*ORQN7GnX9V*POKK9*I9V*PNRjXRN7MV4*I9*jOGV*rjGOKNVV9s*OX*I9*MNjNPk*%7ZG74*

O7*97*MROXU9*LN7V*P9RMNG7V*VOIUN7MV4*L8QRNGVVN7MV*OX*HROLXGMV*L9*R9KHIGVVNQ9*L9*R8V9RUOGRV*LFNXMOKOjGI9Vk**

29V* B,D* VO7M* L9V* POKHOV8V* V9KGSUOINMGIV* nXG* HOXRRO7M* LO7P* 97* ZO7PMGO7* L9* I9XR* HOGLV* KOI8PXINGR94* L9* IN*

HR9VVGO7*9M*L9*IN*M9KH8RNMXR9*NKjGN7M94*PO9iGVM9R*Y*IN*ZOGV*VOXV*IN*ZORK9*L9*QN\*9M*VOXV*ZORK9*VOIGL94*9M*97MR9R*

NG7VG*LN7V*IN*POKHOVGMGO7*L9V*HNRMGPXI9V*ZG79V*L9*POKjXVMGO7k**

1F9VM*HOXRnXOG*O7*I9V* R9MROXU9*97*Q878RNI* IG8V*NXi*HNRMGPXI9V* GVVX9V*L9*H[87OK]79V*L9*POKjXVMGO7*rD3=<*9M*

D3* ;kAs*KNGV* VXRMOXM* Y* IN* VXRZNP9* L9V* HNRMGPXI9V* XIMRNZG79V* rD3~<4=sk* 19V* HNRMGPXI9V* VO7M* 8QNI9K97M* HNRZOGV*

NHH9I89V*PNRjO79*ORQN7GnX9k*#IV*H9XU97M*NG7VG*gMR9*HR8V97MV*LN7V*IFNGR4*IF9NX*OX*IFNIGK97MNMGO7k*

*
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PO7MNKG7NMGO7*L9V*NIGK97MV*V9*ZNGM*HNR*L8HJMV*NMKOVH[8RGnX9V*HOXR*I9V*U8Q8MNXi4*OX*NPPXKXINMGO7*HROQR9VVGU9*

LN7V*I9V*ORQN7GVK9V*rHOGVVO7V4*UGN7L9V4*^XZV*OX*HROLXGMV*INGMG9RVs*nXG*VO7M*97VXGM9*G7Q8R8V*HNR*IF[OKK94*OX*IORV*

L9*IN*HR8HNRNMGO7*LFNIGK97MV*HNR*ZXKNGVO7k*

2N* V9PO7L9* VOXRP9* LF9iHOVGMGO7* NXi* B,D* 9VM* IFNGR* NKjGN7M4* HRG7PGHNI9K97M* HNR* IN* ZXK89* L9* MNjNP* 9M* I9V* QN\*
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NX*jOGV4*HXGV*UG97797M* I9V* V9PM9XRV*L9V* MRN7VHORMV* ROXMG9RV4* VXRMOXM* IG8*NX*LG9V9I* r=A�s*9M*L9* IFG7LXVMRG9*r=A�sk*

/IOjNI9K97M4* I9V*8KGVVGO7V*L9*B,D*VO7M*HIXV* GKHORMN7M9V*97*[GU9R4*LX*ZNGM*LFX79*PO7VOKKNMGO7*L9*jOGV*HIXV*

GKHORMN7M9*r;<sk*

(OXWOXRV*VXR*IN*H8RGOL9*;<<<S;<=@4*O7*7OM9*X79*jNGVV9*L9V*8KGVVGO7V*L9*B,D*L9*IFORLR9*L9*A`�4*HRG7PGHNI9K97M*

LN7V*I9*V9PM9XR*R8VGL97MG9I4*LX*ZNGM*LFX7*INRQ9*R97OXU9II9K97M*L9V*G7VMNIINMGO7V*L9*P[NXZZNQ9k*
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7XGVN7P9V* OIZNPMGU9Vk* !7* QRN7L* 7OKjR9* L9* B,D* VO7M* PO7VGL8R8V* POKK9* PN7P8ROQ]79V4* NU8R8V* OX* ZORM9K97M*

VXVH9PM8V4* HRG7PGHNI9K97M* I9* j97\]79* 9M* I9* j97\OSrNsHmR]79k* 29V* B,D* VO7M* 8QNI9K97M* NVVOPG8V* Y* L9V* 9ZZ9MV*

78ZNVM9V*L9*IN*HOIIXMGO7*L9*IFNGR*VXR*I9*VmVM]K9*PNRLGOUNVPXINGR9*9M*79XROIOQGnX9k**

29*j97\OSrNsHmR]79*9VM*X79*VXjVMN7P9*PN7P8ROQ]79*NU8R894*9M*V9*MROXU9*LN7V*X7*jO7*7OKjR9*L9*K8IN7Q9V*L9*

B,D*97*HROHORMGO7*R9INMGU9K97M*PO7VMN7M9*r=<�sk*%7ZG74*POKK9*I9V*K8MNXi*IOXRLV4* I9V*B,D*VO7M*L9*HXGVVN7MV*

H9RMXRjNM9XRV* 97LOPRG7G97Vk* 29XR* HR8V97P9* Y* IN* VXRZNP9* L9* P9RMNG79V* HNRMGPXI9V* ZG79V*9iHIGnX9*LO7P* POKK97M*

P9RMNG7V* 9ZZ9MV* L9* IF9iHOVGMGO7* Y* IN* HOIIXMGO7* L9* IFNGR* H9XU97M* V9* R9POXH9R* NU9P* P9Xi* L9* H9RMXRjNM9XRV*

97LOPRG7G97V4*7OMNKK97M*HOXR*L9V*HNM[OIOQG9V*POKK9*I9*LGNj]M9*OX*L9V*MROXjI9V*M[mRO�LG97Vk**
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2FO\O79* 9VM* X7* QN\* G7LGVH97VNjI9* Y* IN* UG9* [XKNG79* HXGVnXFGI* V9* PO7P97MR9* 7NMXR9II9K97M* LN7V* IN*

VMRNMOVH[]R9*r;]K9*POXP[9*L9*IFNMKOVH[]R9*NHR]V*IN*MROHOVH[]R94*L9*=;*Y*A<*uK*NXSL9VVXV*LX*VOIs4*O{*GI*N*X7*

RJI9*HROM9PM9XR4*NjVORjN7M*NG7VG*IN*nXNVG*KNWORGM8*L9V*RNmO779K97MV*XIMRNSUGOI9MV4*HRG7PGHNI9K97M*I9V*!$-*L9*;`*

Y*_<<7Kk*%7*9ZZ9M4*HIXV*L9*@b�*L9*P9V*RNmO7V*VO7M*NjVORj8V*HNR*IFO\O79*VMRNMOVH[8RGnX94*R97LN7M*NG7VG*IN*UG9*VXR*

(9RR9*HOVVGjI9k*!79*9iHOVGMGO7*P[RO7GnX9*Y*P9V*RNmO779K97MV*HNR*!$-*9VM* I9*HRG7PGHNI* ZNPM9XR*HOXRUOm9XR*L9*

L8U9IOHH9K97M* L9*K8IN7OK94*PN7P9R* PXMN78*[NXM9K97M*K8MNVMNMGnX9*9M*L9*HRO7OVMGP* VOKjR9k* #I* ZNXM* 7OM9R*

nX9*I9V*!$-*O7M*MOXM*L9*KgK9*X7*RJI9*XMGI9*Y*IFORQN7GVK9*[XKNG7*HXGVnXFGIV*H9RK9MM97M*IN*MRN7VZORKNMGO7*L9*IN*

HROUGMNKG79*+*97*UGMNKG79*+*NPMGU9k*

19H97LN7M4*IORVnX9*IFO\O79*V9*PO7L97V9*LN7V*IN*HNRMG9*G7Z8RG9XR9*L9*IFNMKOVH[]R9*rMROHOVH[]R94*L9*<*Y*

=;*uK*NXSL9VVXV*LX*VOIs*VO7*NPMGO7*9VM*NIORV*MOXM*NXMR9*HXGVnXFGI*UN*NIORV*V9*K9MMR9*Y*PNHM9R*I9V*RNmO779K97MV*

P9MM9*ZOGVSPG*G7ZRNROXQ9V*ZNUORGVN7M*NG7VG*I9*H[87OK]79*LF9ZZ9M*L9*V9RR9*9M*LO7P*L9*R8P[NXZZ9K97M*PIGKNMGnX9k*#I*

N* 8QNI9K97M* L9V* 9ZZ9MV* LGR9PMV* VXR* IN* VN7M8* L9V* G7LGUGLXV* L9U97N7M* 7OPGZ* HOXR* IFgMR9* [XKNG7* NG7VG* nX9* I9V*

N7GKNXi*7OMNKK97M*LX*ZNGM*L9*VO7*PNRNPM]R9*OimLN7Mk*



* `c*

"NMXR9II9K97M4* IN* P[GKG9* L9* IFO\O79* NMKOVH[8RGnX9* ZO7PMGO779* NXMOXR* LFX7* 8nXGIGjR9* 97MR9* L9V*

R8NPMGO7V*L9*H[OMOImV9*rL8QRNLNMGO7*LX*LGOimQ]79*.;*97*L9Xi*NMOK9V*LGVMG7PMV*LFOimQ]79*.*:*<;*!*<*�*<*VOXV*

IF9ZZ9M*LX* RNmO779K97M*VOINGR9sk*DXGV* IFX7*L9*P9V*NMOK9V*LFOimQ]79*V9XI*UN*U97GR* V9*POKjG79R*Y*X7*NMOK9*L9*

LGOimQ]79*.;*ZORKN7M*NG7VG*X79*KOI8PXI9*LFO\O79*:*.�.;*!._k*

19MM9*R8NPMGO7*ZO7PMGO77N7M*8QNI9K97M*Y*IFG7U9RV94*X7*8nXGIGjR9*9VM*7NMXR9II9K97M*NMM9G7Mk*19H97LN7M4*LX*ZNGM*L9*

IF8KGVVGO7* L9* ".i4* 9M* L9* 1.$* LN7V* IFNMKOVH[]R94* P9M* 8nXGIGjR9* H9XM* gMR9* ROKHX4* 9M* IORV* L9* PO7LGMGO7V*

LF97VOI9GII9K97M*9M*L9*M9KH8RNMXR9V*HNRMGPXIG]R9V*VXGM9*Y* IN*R8NPMGO7*L9*P9V*L9Xi*POKHOV8V4*X7*9iP]V*LFO\O79*

9VM*NIORV*OjV9RU8k*

#I*VFNQGM*L9*P9V*ZNK9XV9V*NI9RM9V*NXi*HGPV*LFO\O794*VXRU97N7M*HRG7PGHNI9K97M*97*8M8*IORV*L9V*H8RGOL9V*V]P[9V*L9*

VGMXNMGO7V* N7MGPmPIO7GnX9V* PNIK9* NU9P* L9V* U97MV* G7VXZZGVN7MV4* POKK9* MOXM* HNRMGPXIG]R9K97M* I9V* 8HGVOL9V* L9*

PN7GPXI9k*

?7V76! ^%,/.'!#&;+$-&&#%#&'/4!#'!1/&+'/+$#!

*

2FO\O79* 9VM* LO7P* PO7VGL8R8* POKK9* X7* HOIIXN7M* V9PO7LNGR94* NmN7M* L9V* 9ZZ9MV* LGR9PMV* VXR* IN* VN7M8*

HXGVnXFGI*9VM*HOXRUOm9XR*LFGRRGMNMGO7V*L9*IFNHHNR9GI*R9VHGRNMOGR9*9M*L9V*KXnX9XV9V*OPXINGR9V4*9M*V9*R8U]I9*NVVOPG8*

Y*X79*NXQK97MNMGO7*L9*IN*KORMNIGM8*IORV*L9V*HGPV*L9*HOIIXMGO7k*1F9VM*X7*QN\*G7POIOR9*HR8V97MN7M*X79*OL9XR*qPR9k*

'XR* IF97UGRO779K97M4* OXMR9* IF9ZZ9M* L9* V9RR9* HR8P8L9KK97M* PGM84* IFO\O79* NQGM* 8QNI9K97M* 97* MN7M* nX9*

H9RMXRjNM9XR*L9*IN*H[OMOVm7M[]V9*9M*IFOimLNMGO7*L9*P9RMNG7V*KNM8RGNXi*POKK9*L9V*M9iMGI9V*OX*LX*PNOXMP[OXPk**

?7V7?! U/4#:$1!()>%+11+-&!()J?!$#.-%%/&(>#1!1#4-&!4)JG"!

*

$NI9XRV*R9POKKN7L89V*:*PO7P97MRNMGO7*KNiGKNI9*L9*=<<µQ>K_*97*KOm9779*VXR*c*[9XR9V*9M*X79*PO7P97MRNMGO7*

KOm9779*L9*a<µQ>K_*IORV*L9V*HGPV*VNGVO77G9RV*rPNIPXI89*Y*HNRMGR*L9*IN*PO7P97MRNMGO7*KOm9779*nXOMGLG9779*

KNiGKNI9*VXR*[XGM*[9XR9V*NX*POXRV*L9V*VGi*KOGV*PO7V8PXMGZV*O{*IN*HOIIXMGO7*9VM*IN*HIXV*8I9U89sk*

*

*



* `@*

?7W! D#!A+-KL(#!(#!"-:B$#!"J6!

?7W78! A>B+&+'+-&!#'!-$+S+&#1!!

*

#I*VFNQGM*LFX7*QN\*G7POIOR94*NHHNRM97N7M*Y*IN*ZNKGII9*L9V*OimL9V*L9*VOXZR9k*

29* LGOimL9* L9* VOXZR9* 9VM* HROLXGM* Y* HNRMGR* L9* IN* POKjXVMGO7* LF879RQG9V* ZOVVGI9V* PO7M97N7M* LX* VOXZR9* rZGOXI4*

P[NRjO74*QN\OI9s*NG7VG*nX9*LN7V*P9RMNG7V*HROP8L8V*G7LXVMRG9IV*XMGIGVN7M*L9V*HROLXGMV*Y*jNV9*LFOimL9V*L9*VOXZR9*

rHROLXPMGO7* LFNPGL9* VXIZXRGnX94* L9* HqM9* Y* HNHG9R4* RNZZG7NQ9* L9* H8MROI9sk* +9V* OimL9V* L9* VOXZR9* H9XU97M*

8QNI9K97M*gMR9*IGj8R8V*L9*KN7G]R9*7NMXR9II9*IORV*7OMNKK97M*LF8RXHMGO7V*UOIPN7GnX9Vk*

%7*0RN7P94*c<�*L9V*8KGVVGO7V*L9*'<;*VO7M*GVVX9V*LX*LOKNG79*G7LXVMRG9Ik*/IOjNI9K97M*L9HXGV*I9V*N7789V*=@c<4*

V9V* 8KGVVGO7V* O7M* P[XM89V* VXGM9* Y* IN* jNGVV9* L9* PO7VOKKNMGO7* L9V* 879RQG9V* ZOVVGI9V* 9M* I9* L8U9IOHH9K97M*

LF879RQG9V*R97OXU9INjI9Vk*DIXV*R8P9KK97M4*IN*HNRM*L9*'.;*LN7V*I9V*POKjXVMGjI9V*9M*PNRjXRN7M*N*LNUN7MNQ9*8M8*

IGKGM894* LGKG7XN7M* 97POR9* I9XR* MNXi* LF8KGVVGO7k*.7* 9VMGK9* X79* jNGVV9* L9V* 8KGVVGO7V* L9* HIXV* L9* @<�* VXR* IN*

H8RGOL9*;<<<*Y*;<=@*r;=sk**

?7W76! ^%,/.'!#&;+$-&&#%#&'/4!#'!1/&+'/+$#!!

*

'XR*I9*HIN7*K8LGPNI4*I9*'.;*HROUOnX9*L9V*GRRGMNMGO7V*L9V*UOG9V*R9VHGRNMOGR9V4*L9V*KXnX9XV9V*OPXINGR9V*9M*

L9*IN*H9NX4*97MRNG7N7M*7OMNKK97M*L9*IN*MOXi4*X79*Qg79*R9VHGRNMOGR9*OX*L9V*PRGV9V*LFNVM[K9k*

** ,X* 7GU9NX* 97UGRO779K97MNI4* I9* '.;* 9VM* HOXRUOm9XR* L9* HIXG9V* NPGL9V* 97* V9* MRN7VZORKN7M* 97* NPGL9*

VXIZXRGnX9k*.7*H9XM*8QNI9K97M*H97V9R*NX*d*/RN7L*'KOQ*p*nXG* MOXP[N*2O7LR9V*97*=@A;k*!79* GKK97V9*jRXK9*

jRX7qMR9* 8HNGVV9* NHH9I8* VKOQ* R9POXURGM* NIORV* IN* PNHGMNI9* -RGMN77GnX9* LXRN7M* HIXV* L9* nXNMR9* WOXRV4* 7XNQ9*

POKHOV8*97*QRN7L9*HNRMG9*L9*'.;*IG8*NX*P[NXZZNQ9*HNR*P[NRjO74*NIORV*KNWORGMNGR9*Y*P9MM9*8HOnX9k*

?7W7?! U/4#:$1!()>%+11+-&!(#!"J6!$#.-%%/&(>#1!,/$!4)JG"!

*

$NI9XRV*R9POKKN7L89V*L9*'.;*:*`<µQ>K_*97*KOm9779*HNR*;`*[9XR9V4*9M*A<<µQ>K_*KOm9779*VXR*=<*KG7XM9V4*

NX*RGVnX9*LFX79*NIM8RNMGO7*L9V*ZO7PMGO7V*R9VHGRNMOGR9V*97*PNV*L9*PO7P97MRNMGO7*VXH8RG9XR9*Y*P9MM9*IGKGM9k*

*



* A<*

?7X! D)/%%-&+/.!NO*?P!

?7X78! A>B+&+'+-&!#'!-$+S+&#!!

*

29V* 8KGVVGO7V* LFNKKO7GNP* VO7M* GVVX9V* Y* @`�*L9* IFNPMGUGM8*NQRGPOI94* 9M* PO7MRGjX97M* Y* IN* ZORKNMGO7* L9*

HNRMGPXI9V*ZG79V*V9PO7LNGR9V*NG7VG*nXFY*IF9XMROH[GVNMGO7*L9V*VOIV*9M*IFNPGLGZGPNMGO7*L9V*KGIG9Xi*rPZ*ZGQXR9*ajGVsk*

#I* VFNQGM* LFX7* POKHOV8* N\OM8* XMGIGV8* 97* NQRGPXIMXR9* POKK9* NQ97M* Z9RMGIGVN7M* HOXR* I9V* PXIMXR9Vk* 2ORV* L9V*

8HN7LNQ9V4* X79* HNRMG9* L9* P9M* NKKO7GNP* V9* UOINMGIGV9* 9M* LGZZXV9* LN7V* IFNMKOVH[]R9* r;@kA�* L9V* nXN7MGM8V*

LFNKKO7GNP* HROLXGM9V* 97* ;<=ask* 2N* HRG7PGHNI9* ORGQG79* HROUG97M* L9V* L8W9PMGO7V* N7GKNI9V* 97* QRN7L9* nXN7MGM84*

7OMNKK97M*LN7V*I9V*8I9UNQ9V*jOUG7V*9M*HORPG7V*rAakA�sk*

?7X76! ^%,/.'!#&;+$-&&#%#&'/4!#'!,-44:'+-&!/.+(#!

*

2ORV* LF8KGVVGO7V* 97* 9iP]V4* IFNKKO7GNP* H9XM* NIORV* 97MRNG79R* X79* 9XMROH[GVNMGO7* IOPNI9* L9V* KGIG9Xi*

MOXP[8V4*9M*LO7P*X79*NIM8RNMGO7*L9*IF8POVmVM]K9k*#I*H9XM*8QNI9K97M*V9*R9POKjG79R*LN7V*IFNMKOVH[]R9*NU9P*L9V*

OimL9V* LFN\OM9* r".is* OX* L9* VOXZR9* ZORKN7M* NG7VG* L9V* HNRMGPXI9V* ZG79V* L9* 7GMRNM9* LFNKKO7GXK* OX* L9* VXIZNM9*

LFNKKO7GXKk***

*2FNKKO7GNP*9M*V9V*L8RGU8V*PO7MRGjX97M*NG7VG*L9*KN7G]R9*GKHORMN7M9*NXi*HGPV*L9*HOIIXMGO7*NXi*HNRMGPXI9V*ZG79V4*

VXRU97N7M*NX*HRG7M9KHV*IORV*L9V*H8RGOL9V*LF8HN7LNQ9*L9*Z9RMGIGVN7MV*OX*LF9ZZIX97MV*LF8I9UNQ9*rIGVG9R*L9*HORPsk*

*

*

*

*

*

*

*

0GQXR9*a*jGV*:*0ORKNMGO7*L9V*HNRMGPXI9V*ZG79V*V9PO7LNGR9V*GVVX9V*L9V*8HN7LNQ9V*NQRGPOI9V*



* A=*

2FNKKO7GNP*"B_*9VM*VXRMOXM* I9*HRG7PGHNI*PO7MRGjXM9XR*NX*H[87OK]79*L9*HOIIXMGO7*NPGL94*nXG*97MRNG79*

L9V* R9MOKj89V* NX* VOI* L9* POKHOV8V* NPGLGZGN7MV* OX* NPGL9V* VOXV* IF9ZZ9M* L9V* U97MV* 9M* L9V* HR8PGHGMNMGO7Vk* 19*

H[87OK]79*9VM*PO77X*L9HXGV*IN*ZG7*L9V*N7789V*=@a<*IORVnXFX79*NPGLGZGPNMGO7*L9*INPV*PN7NLG97V*OX*VPN7LG7NU9V*

N*8M8*KGV9*97*8UGL97P94*jG97*nXFGIV*VOG97M*MR]V*8IOGQ78V*L9*MOXM9*VOXRP9*L9*HOIIXMGO7*NMKOVH[8RGnX94*KO7MRN7M*

LO7P*I9*PNRNPM]R9*QIOjNI*L9*P9*H[87OK]79k*

19MM9*HOIIXMGO7*NPGL9*KOLGZG9*I9V*8nXGIGjR9V*P[GKGnX9V*L9V*KGIG9Xi*7NMXR9IV*9M*HORM9*LO7P*NMM9G7M9*Y*IN*ZNX79*9M*Y*

IN*ZIOR9*NnXNMGnX9*NjOXMGVVN7M*Y*X79*L8QRNLNMGO7*L9V*8POVmVM]K9Vk*19MM9*NPGLGZGPNMGO7*L9V*VOIV*9M*L9V*9NXi*H9XM*

8QNI9K97M*NXQK97M9R*I9*RGVnX9*LFG7MOiGPNMGO7*HNR*,IXKG7GXK*LX*ZNGM*LFX79*PO7MNKG7NMGO7*L9V*9NXi*L9*VOXRP94*

9M*NX*DIOKj*VXGM9*Y*X79*PORROVGO7*NPPRX9*L9V*PN7NIGVNMGO7Vk*

%II9*97MRNG79*8QNI9K97M*X7*NHHNXURGVV9K97M*L9V*VOIV*97*KG78RNXi*M9IV*nX9*I9*PNIPGXK4*HOMNVVGXK4*KNQ78VGXK*

nXG* VO7M*78P9VVNGR9V*Y* IN*7XMRGMGO7*L9V*U8Q8MNXi* r9XMROH[GVNMGO7s4*NG7VG*nX9*VXR* IFNPP8I8RNMGO7*L9* IF8ROVGO7*L9V*

VOIV4*7OMNKK97M*PNIPNGR9V*9M*L9V*PO7VMRXPMGO7Vk*

?7X7?! ^%,/.'!1/&+'/+$#!!

*

,X* 7GU9NX*K8LGPNI4* IFNKKO7GNP* 97* 9iP]V* 9VM* X7* QN\* GRRGMN7M* NU9P* X79* OL9XR* VOXZR89* PNRNPM8RGVMGnX9*

rWNX79*LF^XZ*UG9GIIGs*HROUOnXN7M*VXZZOPNMGO7*9M*GRRGMNMGO7*OPXINGR9k*,*MR]V*[NXM9*LOV94*GI*H9XM*gMR9*KORM9Ik*

19H97LN7M* IFGKHNPM* VN7GMNGR9* LX* "B_* 9VM* HRG7PGHNI9K97M* IG8* Y* VO7* RJI9* L9* H9RPXM9XR* L9* HNRMGPXI9V* ZG79V4*

97MRNG7N7M*IN*ZORKNMGO7*L9*7GMRNM9*LFNKKO7GXK*9M*L9*VXIZNM9*LFNKKO7GXKk*&NHH9IO7V*nX9*P9V*HNRMGPXI9V*ZG79V*

LFORGQG79*NQRGPOI9*VO7M*P9H97LN7M*PO7VGL8R89V*KOG7V*MOiGnX9V*nX9*I9V*HNRMGPXI9V*ZG79V*PNRjO789Vk*

?7X7Q! F#$1,#.'+;#1!()/;#&+$!!

*

,* P9* WOXR4* IFNKKO7GNP*"B_*9VM* I9* HRG7PGHNI* PO7MRGjXM9XR4* Y* [NXM9XR* L9* a`�*97* ;<=@4* NX*H[87OK]79*

LFNPGLGZGPNMGO7* L9V* KGIG9Xi4* VXGUGM* 97VXGM9* HNR* I9V* OimL9V* LFN\OM9* ".i* Y* ;c�k* * /IOjNI9K97M4* IF97V9KjI9* L9V*

8KGVVGO7V*NPGL9V*N*jNGVV8*L9*AA�*97MR9*=@@<*9M*;<=@4*HRG7PGHNI9K97M*VOXV*IF9ZZ9M*L9* IN*jNGVV9*LF8KGVVGO7*L9V*

'.;* rS@<�s*9M*L9*".i* rSAa�sk*19H97LN7M* I9V*8KGVVGO7V*L9*"B_*7FO7M*nX9* ZNGjI9K97M*jNGVV8*VXR*P9MM9*KgK9*

H8RGOL94*rSc4A�s4*9II9V* VO7M* VMNjI9V*L9HXGV*;<<a4* I9V*NPMGUGM8V*NQRGPOI9V* r97QRNGV*9M*8I9UNQ9s* R9VMN7M* MOXWOXRV* IN*

HRG7PGHNI9*VOXRP9*LF8KGVVGO7*L9*P9*HOIIXN7Mr;;s4*rN779i9*Ask*



* A;*

%7* ;<=`4* IN* 0RN7P9* 8MNGM* I9* HR9KG9R* HNmV* 9XROH897* 8K9MM9XR* L9* "B_* NU9P* b<c* uGIOMO779V* 8KGV9V* LN7V*

IFNMKOVH[]R94*KNWORGMNGR9K97M*IORV*L9V*8HN7LNQ9V*LF97QRNGV*NQRGPOI9*NX*HRG7M9KHVk*,PMX9II9K97M4*X7*97V9KjI9*

L9* R8QI9K97MNMGO7V* G7M9R7NMGO7NI9V* VO7M* KGV9V* 97* HINP9* NZG7* L9* R8LXGR9* I9V* 8KGVVGO7V* L9* "B_k* ,X* 7GU9NX*

ZRN7oNGV4*IFOjW9PMGZ*9VM*L9*R8LXGR9*L9*=_�*I9V*8KGVVGO7V*Y*IF[ORG\O7*L9*IFN7789*;<_<k*19MM9*R8LXPMGO7*LF8KGVVGO7*

HNVV9RN* HRG7PGHNI9K97M* HNR* X79*K9GII9XR9* Q9VMGO7* 9M* X79* UNIORGVNMGO7* L9* IFN\OM9* PO7M97XV* LN7V* I9V* 9ZZIX97MV*

LF8I9UNQ9*9M*I9V*Z9RMGIGVN7MV*NQRGPOI9Vk*

*

?7<! D#1!%>'/:K!4-:$(1!!

?7<78! A>B+&+'+-&!!

*

*d*5%*460'-*-$1(&*&6!,+%"*0$10*#$4/$!6*&7'%0,4$,%"3*&7'(!"%,#3*&"*#'&4,143*&"*#8($4"*8"9':'-"%03*&"*

#1,:("3*&"*/-$4;3*&"*4"(#1("3*&"*%,#<"-3*&"*!6-6%,143*&"*0"--1("3*&"*08'--,14*"0*&760',%3*',%!,*=1"*#"!*4'06(,'19*

!$1!* 2$(4"* 460'--,=1"3* /$1(* '10'%0* =17,-!* !$,"%0* #-'!!6!* #$44"* !1;!0'%#"!* &'%+"("1!"!* pk* #I* VFNQGM* LFX79*

L8ZG7GMGO7*8MNjIG9*HNR*I9V*G7VMN7P9V*9XROH89779V*9M*R9M97X*HOXR*I9*LROGM*%XROH897*9M*P9IXG*L9V*8MNMV*K9KjR9Vk*

#I*VFNQGM*LFX79*ZNKGII9*LF8I8K97MV*K8MNIIGnX9V*7NMXR9IV*LO7M*IN*KNVV9*UOIXKGnX9*9VM*VXH8RG9XR9*Y*A<<<uQ>K_k*

?7<76! J$+S+&#!!

*

2N*HIXHNRM* L9V*K8MNXi* IOXRLV* R9MROXU8V* LN7V* IFNMKOVH[]R9* VO7M* L9V* 8I8K97MV* L9* IN*PROXM9* M9RR9VMR9*

KGV*97*VXVH97VGO7*LN7V*IFNGR*Y* IN* VXGM9*LF8RXHMGO7V*UOIPN7GnX9V*OX*L9*Z9Xi*L9* ZORgM*HNR*9i9KHI9k*19H97LN7M4*

HOXR*7OKjR9*LF97MR9*9Xi4*IFNPMGUGM8*[XKNG79*N*ZORM9K97M*NXQK97M8*I9XR*HR8V97P9k*

2FORGQG79*[XKNG79*L9*P9V*HNRMGPXI9V*HROUG97M*HRG7PGHNI9K97M*L9*MROGV*VOXRP9V*:**

S! 19II9*IG89*NXi*NPMGUGM8V*K8MNIIXRQGnX9V*:*9iMRNPMGO7*KG7G]R94*NPG8RG94*MRN7VZORKNMGO7*KN7XZNPMXRG]R9k* #IV*

VO7M*XMGIGV8V*nXOMGLG9779K97M*HOXR*L9V*KNM8RGNXi*L9*PO7VMRXPMGO74*IN*HROLXPMGO7*LFNPG9R*G7OimLNjI94*IN*

HROLXPMGO7*L9*KX7GMGO7V4*OX*L9*KNM8RG9I*K8LGPNI}*

S! 19II9* IG89* Y* L9V* H[87OK]79V* L9* POKjXVMGO7* rHROLXPMGO7* 879RQ8MGnX9* OX* G7PG78RNMGO7* L9* L8P[9MVs*�*

R9W9M*VOXV*ZORK9*L9*P97LR9V*OX*L9*ZXK89Vk*

S! 19II9*IG89*NX*MRN7VHORM*9M*NX*MRNZGP*ROXMG9R*rQN\*LF8P[NHH9K97Ms*



* A_*

?7<7?! FZL1+-4-S+#!#'!+%,/.'!1/&+'/+$#!

*

!79*QRN7L9*KNWORGM8*L9*P9V*8I8K97MV*9VM*78P9VVNGR9*Y*ZNGjI9*LOV9*Y* IN*PROGVVN7P9*L9*IN*UG9*N7GKNI9*9M*

U8Q8MNI94* POKK9*HNR*9i9KHI9*I9*09R4*�G7P4*"GPu9I4*1[ROK94*'8I87GXK}*29XR*NjV97P9*HOXUN7M*PO7LXGR9*Y*L9V*

PNR97P9V4* HXGVnXFGIV* ZO7M* HNRMG9* L9V* OIGQOS8I8K97MVk* 19H97LN7M4* P9RMNG7V* L9* P9V*K8MNXi* IOXRLV* 7FO7M* NXPX79*

XMGIGM8*HOXR*IFORQN7GVK94*9M*79*VO7M*LO7P*nX9*HXR9K97M*7OPGZV4*7OXV*HNRIO7V*GPG*VXRMOXM*LX*DIOKj4*LX*39RPXR94*

9M*LX*1NLKGXK*rVXRMOXM*R9W9M8V*HNR*I9*V9PM9XR*L9*IFG7LXVMRG9sk*

29V*K8MNXi*IOXRLV*H9XU97M*H878MR9R*LN7V*7OMR9*ORQN7GVK9*L9*L9Xi*KN7G]R9V4* MOXM*LFNjORL*HNR* G7[NINMGO7*9M*

HNVVNQ9* HNR* I9V* UOG9V* R9VHGRNMOGR9V4* 9VV97MG9II9K97M* NX* KOm97* L9V* HNRMGPXI9V* ZG79V* nXG* U8[GPXI9RO7M* Y* I9XR*

VXRZNP9*P9V*HOIIXN7MVk*3NGV*GIV*H9XU97M*NXVVG*gMR9*NjVORj8V*NX*7GU9NX*LX*MXj9*LGQ9VMGZ*HNR*IFNIGK97MNMGO7*IORVnX9*

IN*P[NG79*NIGK97MNGR9*9VM*PO7MNKG789k**

%7*9ZZ9M4*P9V*K8MNXi*IOXRLV*O7M* IN*PNHNPGM8*L9*VFNPPXKXI9R*HROQR9VVGU9K97M*LN7V*I9V*ORQN7GVK9V4*nXFGIV*VOG97M*

N7GKNXi* OX* U8Q8MNXik* ,G7VG4* NX* POXRV* LFX79* KgK9* P[NG79* NIGK97MNGR94* NjOXMGVVN7M* VOXU97M* Y* IF[OKK9* 97*

L9R7G9R*IG9X4*I9V*LOV9V*L9*K8MNXi*IOXRLV*NjVORj8V*VO7M*PXKXI89V4*9M*LO7P*LFNXMN7M*HIXV*LN7Q9R9XV9V*9M*H9XU97M*

NUOGR*L9V*9ZZ9MV*MOiGnX9V*Y*POXRM*OX*Y*IO7Q*M9RK9k*

1[9\*IF[OKK94* GIV*NZZ9PM97M*I9*VmVM]K9*79RU9Xi4* I9V*ZO7PMGO7V*R87NI9V4*[8HNMGnX9V*OX*R9VHGRNMOGR9k*+9*

7OKjR9Xi* K8MNXi* IOXRLV4* POKK9* HNR* 9i9KHI9* I9* K9RPXR94* O7M* 8QNI9K97M* L9V* 9ZZ9MV* L9* H9RMXRjNM9XRV*

97LOPRG7G97Vk* +FNXMR9V* K8MNXi* IOXRLV* VO7M* PO7VGL8R8V* POKK9* VO7M* PN7P8RGQ]79V* rI9* PNLKGXK4* IFNRV97GP4* I9*

7GPu9I*9M*I9*P[ROK9*[9iNUNI97M*HNR*9i9KHI9sk*

?7<7Q! c;-4:'+-&!(#1!>%+11+-&1!!

*

DOXR*P9RMNG7V*LF97MR9*9Xi4*O7*7OM9*L9V*M97LN7P9V*Y*IFNK8IGORNMGO7*VXR*P9V*UG7QM*L9R7G]R9V*N7789V*:**

S! 1O7P9R7N7M* I9* 1NLKGXK4* O7* 7OM9* X79* jNGVV9* L9* c;�* L9V* 8KGVVGO7V4* QRqP9* 7OMNKK97M* Y* L9V*

NK8IGORNMGO7V*LN7V*I9*LOKNG79*L9*IN*VGL8RXRQG9*9M*LN7V*I9*MRNGM9K97M*L9V*XVG79V*LFG7PG78RNMGO7k*

S! 29V* 8KGVVGO7V* L9*39RPXR9* O7M* 8QNI9K97M* jNGVV8* L9* ba�* VXR* IN* KgK9* H8RGOL9* VXGM9* Y* IN* KGV9* 97*

PO7ZORKGM8* HROQR9VVGU9* L9V* XVG79V* LFG7PG78RNMGO7* L9V* ORLXR9V* K87NQ]R9V4* Y* IFG7M97VGZGPNMGO7* LX* MRG*

V8I9PMGZ*9M*Y*IN*IGKGMNMGO7*LFXMGIGVNMGO7*L9*P9*POKHOV8k*



* A`*

S! DOXR*I9*"GPu9I4*I9V*8KGVVGO7V*O7M*LGKG7X8*L9*cA�*VXGM9*Y*X79*PO7VOKKNMGO7*KOG7V*GKHORMN7M9*L9*ZGOXI*

LN7V*I9*V9PM9XR*L9*IFG7LXVMRG9*9M*IN*KGV9*97*HINP9*L9*L8HOXVVG8R9XRV*LN7V*I9V*NPG8RG9V*8I9PMRGnX9Vk*

S! %7ZG7*PO7P9R7N7M*IF,RV97GP4*I9V*8KGVVGO7V*VO7M*8QNI9K97M*Y*IN*jNGVV9*L9*ab*�*VXR*IN*H8RGOL9*;<<<S;<=@4*

8QNI9K97M* QRqP9* Y* IN* KGV9* 97* HINP9* L9* HIXV* 7OKjR9Xi* 9M* HIXV* 9ZZGPNP9V* L8HOXVVG8R9XRV* 9M*

LF8I9PMROZGIMR9V*LN7V*I9V*NPG8RG9V*r;_sk*

,* HROHOV* L9V* 8KGVVGO7V* L9* DIOKj4* I9* MRN7VHORM* ROXMG9R* R9VM9* I9* HR9KG9R* 8K9MM9XR* 97* ;<=@k* -G97* nX9*

IFXMGIGVNMGO7*L9*HIOKj*M8MRN8M[mI9*LN7V*I9V*9VV97P9V*NGM*8M8*G7M9RLGM9*L9HXGV*IFN7789*;<<<4*9M*VF9VM*MOXM*L9*KgK9*

MRNLXGM9*HNR*X79*jNGVV9*L9V*8KGVVGO7V*L9*@=�*Y*IF8HOnX94*IFNHHORM*GVVX*LX*MRN7VHORM*ROXMG9R*R9VM9*VMNjI9*VXR*I9V*

L9R7G]R9V* N7789Vk* B9XR9XV9K97M4* I9V* 8KGVVGO7V* MOMNI9V* L9* DIOKj* O7M* MOXM* L9* KgK9* P[XM8* L9* a=�* VXR* IN*

H8RGOL9* ;<<<S;<=@* HRG7PGHNI9K97M* QRqP9* Y* L9V* 9ZZORMV* R8NIGV8V* LN7V* I9* V9PM9XR* M9RMGNGR9* rL8HOXVVG8R9XV9V4*

K9GII9XR9V*H9RZORKN7P9V*L9V*NHHNR9GIV*L9*P[NXZZNQ9*NX*jOGVsk*

*

?78@! D#!G-&-KL(#!(#!R/$3-&#!NRJP!

?78@78! A>B+&+'+-&!#'!-$+S+&#!

*

#I*V9*ZORK9*HRG7PGHNI9K97M*IORV*L9*IN*POKjXVMGO7*G7POKHI]M9*L9*KNMG]R9V*ORQN7GnX9V4*POKK9*I9*ZGOXI4*

P[NRjO74* jOGV* OX* NXMR9V* PNRjXRN7MVk* (ROGV* nXNRMV* L9V* 8KGVVGO7V* VO7M* GVVX9V* LX* V9PM9XR* G7LXVMRG9I* 9M*

R8VGL97MG9I>M9RMGNGR94*7OMNKK97M*HNR*I9*jGNGV*LX*P[NXZZNQ9*NX*jOGV4*VXRMOXM*IORVnXFGI*9VM*97*ZOm9R*OXU9RMk**

+X*ZNGM*LFX79*PO7ZORKNMGO7*HNRMGPXIG]R94*I9*1.*HOVV]L9*X79*MR]V*ZORM9*NZZG7GM8*HOXR*IF[8KOQIOjG794*9M*IORVnX9*VN*

PO7P97MRNMGO7* LN7V* IFNGR* 9VM* 8I9U894* GI* 9VM* PNHNjI9* L9* V9* ZGi9R* VXR* I9V*KOI8PXI9V* LF[8KOQIOjG79* Y* IN* HINP9* L9*

KOI8PXI9V*LFOimQ]79*9M*LO7P*LF97MRNG79R*L9V*VmKHMJK9V*LF[mHOiG94*L9*P8H[NI89V*9M*HOXUN7M*NII9R*WXVnXFY*L9V*

H9RM9V* L9* PO77NGVVN7P9k* !79* [OVHGMNIGVNMGO7* L9* POXRM9* LXR89* HOXR* NLKG7GVMRNMGO7* LFOimQ87OM[8RNHG9* 9M*

VXRU9GIIN7P94* UOGR9* MRNGM9K97M* HNR* PNGVVO7* [mH9RjNR9* LN7V* I9V* PNV* I9V* HIXV* QRNU9V* H9XU97M* HNRZOGV* gMR9*

78P9VVNGR9Vk*

+9V* 8HGVOL9V* LFG7MOiGPNMGO7* IOPNI9* NX* KO7OimL9* L9* 1NRjO79* H9XU97M* NG7VG* gMR9* OjV9RU8V* IORVnX9* L9V*

G7VMNIINMGO7V* L9*P[NXZZNQ9*L8ZNGIIN7M9V* OX*OjVOI]M9V* VO7M* 97POR9*XMGIGV89V* 9M* H9XU97M* R9W9M9R* LX*1.*97*9iP]V*



* AA*

LN7V*IFNGR*NKjGN7Mk*19V*8HGVOL9V*O7M*IG9X*HRG7PGHNI9K97M*97*[GU9Rk*DOXR*P9MM9*RNGVO7*X7*97MR9MG97*ZR8nX97M*9M*X7*

PO7MRJI9*L9*P9V*G7VMNIINMGO7V*9VM*HIXV*nX9*78P9VVNGR9k**

?78@76! !c;-4:'+-&!(#1!>%+11+-&1!!

*

29V* 8KGVVGO7V* L9* 1.* LN7V* IFNMKOVH[]R9* VO7M* HRG7PGHNI9K97M* IG89V* NX* MRN7VHORMk* 19II9VSPG* O7M* jNGVV8*

L9HXGV*=@b_*HOXR* I9*MRN7VHORM*ROXMG9R*QRqP9*Y*IN*HROQR9VVGO7*L9V*7ORK9V*97UGRO779K97MNI9V4*9M*IFG7MROLXPMGO7*

LX* HOM* LF8P[NHH9K97M* PNMNImMGnX9* VXR* I9V* U8[GPXI9V* Y* 9VV97P9* L9HXGV* =@@_* 9M* LG9V9I* L9HXGV* =@@bk* DOXR* I9V*

NXMR9V*KOL9V*L9*MRN7VHORM4*7OMNKK97M*ZIXUGNI4*I9V*8KGVVGO7V*O7M*PO7MG7X8*L9*PROGMR9*WXVnXF97*;<<`*VXGM9*Y*X79*

[NXVV9*LX*MRNZGP4*HXGV*O7M*97VXGM9*jNGVV8k*/IOjNI9K97M4*VXR*IN*H8RGOL9*;<<<*Y*;<=@4*O7*7OM9*X79*jNGVV9*L9*HR]V*

L9*a`�*97*0RN7P9*r;`sk*

*

$OGPG*LO7P*I9V*HRG7PGHNXi*HOIIXN7MV*nX9*7OXV*R9MROXUO7V*LN7V*IFNMKOVH[]R94*GI*VFNQGM*8QNI9K97M*HOXR*IN*

HIXHNRM*L9*P9Xi*8MXLG8V*LN7V*I9V*LGU9RV9V*8MXL9V*PO7M97X9V*LN7V*P9MM9*R9UX9*L9*IGMM8RNMXR9k*19H97LN7M4*P9RMNG7V*

VORM97M*LX*IOM*PNR*GIV*VO7M*HIXV*HROjI8KNMGnX9V*nX9*LFNXMR9V4*7OMNKK97M*97*RNGVO7*LFX7*L8HNVV9K97M*ZR8nX97M*

L9V*7ORK9V*L9*nXNIGM8*L9*IFNGR*nXOMGLG9779V*OX*N77X9II9Vk**

#I*VFNQGM*HRG7PGHNI9K97M*L9V*.imL9V*LF,\OM9*".i4*L9V*HNRMGPXI9V*97*VXVH97VGO7*LN7V*IFNGR*D3=<*9M*D3;4A4*NG7VG*

nX9*L9*IFO\O79k*

* *



* Aa*

Q! ":$;#+44/&.#!(#!4/!T:/4+'>!(#!4)/+$!#&!a$/&.#!

Q78! A#:K!'L,#1!()#K,-1+'+-&!Y!4/!,-44:'+-&!(#!4)/+$!

*

.7*LGVMG7QX9*L9Xi*ZORK9V*LF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGR*NMKOVH[8RGnX9*:**

S! !79*9iHOVGMGO7*P[RO7GnX94*nXOMGLG97794*LGR9PM9K97M*97*IG97*NU9P*7OMR9*IG9X*LF[NjGMNMGO74*IN*HROiGKGM8*

LFG7LXVMRG9V*OX*L9*UOG9V*ROXMG]R9V*LFGKHORMN7P9k*1F9VM*HOXR*P9*KOL9*LF9iHOVGMGO7*nX9*VO7M*PNIPXI8V*L9V*

V9XGIV*LF9iHOVGMGO7*KOm97V*N77X9IVk*

S! !79*9iHOVGMGO7*NGQX94*O7*HNRI9*NIORV*L9*HGP*OX*8HGVOL9*L9*HOIIXMGO7k*19V*8HGVOL9V*V9*L8ZG7GVV97M*HNR*IN*

VXRU97X9*LFX79*nXN7MGM8*MROH*8I9U89*LFX7*OX*HIXVG9XRV*HOIIXN7MV4*HOXUN7M*HR8V97M9R*X7*RGVnX9*Y*POXRM*

M9RK9* HOXR* IN* VN7M8* OX* IF97UGRO779K97Mk* 19IN* VXRUG97M* IORVnX9* I9V* V9XGIV* LF9iHOVGMGO7* [ORNGR9* OX*

WOXR7NIG9RV*VO7M*L8HNVV8Vk*

#I*H9XM*m*NUOGR*HIXVG9XRV*RNGVO7V*Y*IN*VXRU97X9*LFX7*8HGVOL9*L9*HOIIXMGO74*POKK9*HNR*9i9KHI9*X7*NHHORM*KNVVGZ*

LFX79*HOIIXMGO7*VOXV*IF9ZZ9M*LX*U97M*rHOXVVG]R9V*L9*VNjI9s*OX*Y*IFNXQK97MNMGO7*VNGVO77G]R9*L9V*8KGVVGO7V*97*IG97*

NU9P*P9RMNG79V*NPMGUGM8V*7OMNKK97M*NQRGPOI9V*OX*IG89V*NX*P[NXZZNQ9*NX*jOGV*97*[GU9Rk*

29V* PO7LGMGO7V* K8M8OROIOQGnX9V* WOX97M* 8QNI9K97M* X7* RJI9* HRGKORLGNI4* HXGVnX9* IORV* L9* P9RMNG79V* VGMXNMGO7V*

VMNjI9V* O{* GI* 7Fm* N* nX9* H9X* L9* U97M4* OX* IORVnX9* IFNGR* ZROGL* HINnX9* I9V* HOIIXN7MV* Y* HROiGKGM8* L9* I9XR* \O79*

LF8KGVVGO74*O7*PO7VMNM9*X79*NPPXKXINMGO7*L9*HOIIXN7MV*P[GKGnX9V*LN7V*IFNGRk*19IN*9VM*HNRMGPXIG]R9K97M*URNG*97*

,IVNP94*9M*VXRMOXM*Y*'MRNVjOXRQ4*LX*ZNGM*L9*VN*VGMXNMGO7*Q8OQRNH[GnX9*HNRMGPXIG]R94*97PINU89*97MR9*IN*0ORgM*"OGR9*

9M*I9V*$OVQ9Vk*

.7* RNHH9II9RN* 8QNI9K97M* IF9ZZ9M* L9V* ZORM9V* P[NI9XRV* 9M* L9* ZORM* 97VOI9GII9K97M* 97* 8M8* ZNUORGVN7M* IN* ZORKNMGO7*

LFO\O79k*

Q76! F+.1!(#!,-44:'+-&!!

*

,G7VG*L9V*8HGVOL9V*L9*HOIIXMGO7*VO7M*VOXU97M*R9MROXU8V*Y*P9RMNG7V*KOK97MV*L9*IFN7789k*%7*[GU9R4*LX*ZNGM*

LFX7*P[NXZZNQ9*HNR*jOGV*ZNUORGVN7M* I9V*8KGVVGO7V*L9*HNRMGPXI9V*ZG79V*9M*L9V*PO7LGMGO7V*K8M8OROIOQGnX9V*VMNjI9V*

9M*ZROGL9Vk*



* Ab*

,* HNRMGR* L9* IN* ZG7* LX* KOGV* L9* Z8URG9R* WXVnXFNX* KOGV* LFNURGI4* VNGVO7* L9V* 8HN7LNQ9V* NQRGPOI9V4* ZORM9K97M*

HOXRUOm9XR* LF8KGVVGO7* LFNKKO7GNP4* V9* MRN7VZORKN7M* 97VXGM9* 97* 7GMRNM9* LFNKKO7GXK* LN7V* IFNGR* NU9P* L9V*

HOIIXN7MV*GVVXV*LX*MRNZGP*ROXMG9Rk*

%M*97ZG74*I9V*8HGVOL9V*L9*HOIIXMGO7*Y*IFO\O79*97*8M8k*

Q7?! "L1'5%#!(#!1:$;#+44/&.#!(#!4/!T:/4+'>!(#!4)/+$!

*

1F9VM*I9*KG7GVM]R9*L9*IN*MRN7VGMGO7*8POIOQGnX9*nXG*9VM*97*P[NRQ9*L9*IN*VXRU9GIIN7P9*L9*IN*nXNIGM8*L9*IFNGR4*nXG*

ZG7N7P9*9M*8INjOR9*I9*LGVHOVGMGZ*L9*VXRU9GIIN7P9k*DOXR*V9*ZNGR94*GI*V9*jNV9*VXR*L9Xi*MmH9V*LFNQ97P94*IFX79*7NMGO7NI9*

9M*IN*V9PO7L9*NX*7GU9NX*IOPNI*:**

S! 29* INjORNMOGR9* P97MRNI* L9* IN* VXRU9GIIN7P9* L9* IN* nXNIGM8* L9* IFNGR* r21'6,s4* NVVXR9* NX* 7GU9NX* 7NMGO7NI* IN*

POORLG7NMGO7* M9P[7GnX9* LX* LGVHOVGMGZ* L9* VXRU9GIIN7P9k* #I* P97MRNIGV9* I9V* LO7789V* R9PX9GIIG9V* HNR* I9V*

NQ97P9V*OX*NVVOPGNMGO7V*IOPNI9V*9M*NVVXR9*X79*POORLG7NMGO7*M9P[7GnX9k*

S! +9V* ,VVOPGNMGO7V* ,QR89V* L9* IN* 'XRU9GIIN7P9* L9* IN* 6XNIGM8* L9* IF,GR* r,,'6,s* R8NIGV97M* I9V*K9VXR9V* L9V*

LGZZ8R97MV*MmH9V*L9*HOIIXN7MV*L9*KN7G]R9*PO7MG7X9*LN7V*P[NnX9*R8QGO7*L9*0RN7P9*9M*MRN7VK9MM97M* I9V*

R9I9U8V* NX* INjORNMOGR9* L9* VXRU9GIIN7P9* P97MRNIk* 19V* NVVOPGNMGO7V* VO7M* NQR89V* HNR* I9* KG7GVM]R9* L9*

IF97UGRO779K97Mk*

29V* 8nXGH9K97MV* M9P[7GnX9V* 9M* I9V* VGM9V* L9* K9VXR9* L9* P9V* NVVOPGNMGO7V* R9HOV97M* VXR* I9V* HR8PO7GVNMGO7V*

M9P[7GnX9V*LX*INjORNMOGR9*P97MRNI4*97*UX9*L9*R8HO7LR9*NXi*OjIGQNMGO7V*7NMGO7NI9V*9M*9XROH89779Vk*

,G7VG*LN7V*P[NnX9*R8QGO74*I9V*NVVOPGNMGO7V*NQR89V*L9*VXRU9GIIN7P9*L9*IN*nXNIGM8*L9*IFNGR*G7ZORK97M*97*M9KHV*R89I*

IN*HOHXINMGO7*nXN7M*Y*IN*nXNIGM8*L9*IFNGR*NMKOVH[8RGnX9*HNR*I9*jGNGV*L9*IFG7LGP9*,(3.4*QRNL8*L9*=*Y*=<4*NU9P*X7*

POL9*POXI9XR*r;Ask*19V*KgK9V*NQ97P9V*G7ZORK97M*I9*HXjIGP*IORV*L9V*8HGVOL9V*L9*HGPV*L9*HOIIXMGO7k*

,X* 7GU9NX* 7NMGO7NI4* L9V* PNRM9V* LFOjV9RUNMGO7* 9M* L9* HR8UGVGO7* L9* IN* nXNIGM8* L9* IFNGR* PO7P9R7N7M* I9V* 8KGVVGO7V*

LFO\O79*9M*L9*LGOimL9*LFN\OM9*VO7M*R8NIGV89V*Y*IFNGL9*LX*VmVM]K9*L9*HR8UGVGO7*>(":7',(3*OXMGI*NIGK97M8*97*HNRMG9*

HNR*I9V*R8VXIMNMV*L9V*K9VXR9V*HROU97N7M*L9V*NVVOPGNMGO7V*IOPNI9Vk**

19V*VmVM]K9V*L9*HR8UGVGO7V*9M*L9*KOL8IGVNMGO7*VO7M*R8NIGV8V*NZG7*LFN7MGPGH9R*L9V*HGPV*L9*HOIIXMGO7*NUN7M*nXFGIV*79*
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R8VXIMNMV*LX*ZNGM*L9V*N7NImV9V*
VMNMGVMGnX9V*

S#I*VFNQGM*LNUN7MNQ9*L9*
M97LN7P9V*nX9*L9*IG97V*
ZORK9II9K97M*8MNjIGV**

S2G97*97MR9*9iHOVGMGO7*NX*".;*
9M*PONRPMNMGO7*L9*IFNORM9*
PO[8R97M*NU9P*I9*R9VM9*L9*IN*
IGMM8RNMXR9*

2/34#/:!R!E!'/34#/:!$>./,+':4/'+B!(#!4/!$#;:#!4/!4+''>$/':$#!

! !



* b_*

V! F$+&.+,/:K!$>1:4'/'1!+11:1!(#!4/!$#;:#!(#!4+''>$/':$#!

V78! [>&>$/4+'>1!.-&.#$&/&'!4#1!>':(#1!Y!,$-,-1!(#!4)+%,/.'!(#!4/!,-44:'+-&!(#!4)/+$!!

*

2N*HIXHNRM*L9V*NRMGPI9V*8MXLG8V*PO7P9R797M*L9V*8MXL9V*8HGL8KGOIOQGnX9V*L9*PO[ORM94*VOGM*HROVH9PMGU9V4*

VOGM*R8MROVH9PMGU9V4*OjV9RUNMGO779II9V4*Q878RNI9K97M*VXR*HIXVG9XRV*N7789Vk**

29V* LO7789V* Y* HROHOV* LX* VXGUG*K8LGPNI* L9V*K]R9V* 9M* L9V*PNRNPM8RGVMGnX9V*L9V*97ZN7MV* Y* IN* 7NGVVN7P9* VO7M*97*

Q878RNI* GVVX9V* L9* jNV9V* L9* LO7789V* IOPNI9V4* L8M97X9V* LN7V* I9V* [JHGMNXi* O{*O7M*9X* IG9X* I9* VXGUG* 9M* IFG7PIXVGO7*

LN7V*I9V*8MXL9Vk*#I*ZNXM*jG97*97M97LX*X7*NPPORL*8PRGM*L9*IN*K]R9*NUN7M*L9*HOXUOGR* IFm*G7PIXR9k*#I*VFNQGM*LO7P*97*

Q878RNI* L9* PO[ORM9* PO7P9R7N7M* X79* HNGR9* K]R9S97ZN7Mk* 19RMNG79V* L9* P9V* PO[ORM9V4* POKK9* HNR* 9i9KHI9*

%"$#&.",/%4*VO7M*R9MROXU89V*LN7V*L9*KXIMGHI9V*8MXL9Vk*

%II9V* R9QROXH97M* L9* KXIMGHI9V* G7ZORKNMGO7V4* PO7P9R7N7M* IFqQ9* L9* IN* K]R94* I9V* HNM[OIOQG9V* NVVOPG89V4* I9*

MNjNQGVK94*I9*IG9X*L9*R8VGL97P94*IN*HROiGKGM8*NU9P*L9V*Ni9V*ROXMG9RV*OX*LFNXMR9V*VOXRP9V*L9*HOIIXMGO7}*T*ZGQXR97M*

8QNI9K97M*I9*VXGUG*L9*IN*QROVV9VV94*NU9P*I9V*8U]79K97MV*G7M9RPXRR97MV*VXRU97XV4*WXVnXFY*IFNPPOXP[9K97M*9M*V9V*

KOLNIGM8Vk*DXGV* O7* R9MROXU9* I9V* PNRNPM8RGVMGnX9V* L9V* 97ZN7MV* Y* IN* 7NGVVN7P9*:* V9i94* HOGLV4* MNGII94* POKHIGPNMGO7V*

VXRU97X9V*IORV*L9*IFNPPOXP[9K97Mk**

2N*PO[ORM9*GDIJKLDMNG3*HOXR*%"$#&O779K97MNI*G7ZIX97P9*."*,/%G7Q*G7*9NRIm*IGZ94*UN*7OXV*V9RUGR*L9*ZGI*

PO7LXPM9XR*HXGVnX9*P9MM9*HOHXINMGO7*N*8M8*8MXLG89*LN7V*L9*KXIMGHI9V*G7U9VMGQNMGO7V*LO7M*7OXV*HNRI9RO7V*HNR*IN*

VXGM9k* #I* VFNQGM* LFX79* PO[ORM9*-9IQ9* L9* ;Ac*HNGR9V*K]R9S97ZN7M* R9PRXM8V* L9* 08URG9R* ;<=<* Y* lN7UG9R* ;<=;*LN7V*

IF[JHGMNI*'XLS%VM*L9*2GKjXRQ*97*-9IQGnX9*r;bsk*19MM9*HROUG7P9*-9IQ9*N*8M8*P[OGVG9*POKK9*IG9X*LFG7U9VMGQNMGO7*PNR*

9II9* HR8V97M9* L9V*\O79V* XRjNG79V4* V9KGSXRjNG79V* 9M* RXRNI9V* POKHNRNjI9V* 97* M9RK9V* L9* L97VGM8* L9*HOHXINMGO7*

NG7VG* nX9* LF9iHOVGMGO7* Y* IN* HOIIXMGO7* L9* IFNGRk* +9V* 8P[N7MGIIO7V* L9* HINP97MNV* KNM9R79IV* O7M* 8QNI9K97M* 8M8*

POII9PM8V*Y*IN*7NGVVN7P9k*2N*VXRU9GIIN7P9*L9V*97ZN7MV*V9*HOXRVXGM*97POR9*Y*P9*WOXRk*

1O7P9R7N7M* IF8MXL9* L9* IF9iHOVGMGO7* NXi* LGZZ8R97MV* MmH9V* L9* HOIIXN7MV* NMKOVH[8RGnX9V4* I9V* LO7789V*

HROUG97797M*97*Q878RNI*L9*L9Xi* MmH9V*L9*VOXRP9Vk*(OXM*LFNjORL4* GI* ZNXM* VNUOGR*nX9*LN7V*P[NnX9*\O79*XRjNG79*

8MXLG89*VO7M*HINP89V*X79*OX*HIXVG9XRV* VMNMGO7V*L9*K9VXR9*L9V*HOIIXN7MV*NMKOVH[8RGnX9Vk* 29V*LO7789V*L9*P9V*

VMNMGO7V*VO7M*R9PX9GIIG9V*HNR*L9V*NQ97P9V*QOXU9R79K97MNI9V*L9*VXRU9GIIN7P9*L9*IN*nXNIGM8*L9*IFNGRk*1OKK9*7OXV*



* b`*

IFNUO7V* UX* HIXV* [NXM4* 97* 0RN7P94* I9V* LO7789V* VO7M* R9PX9GIIG9V* NX* 7GU9NX* IOPNI* HNR* L9V* NQ97P9V* NQR89V* nXG* I9V*

MRN7VK9MM97M*97VXGM9*NX*7GU9NX*7NMGO7NI*NX*2NjORNMOGR9*197MRNI*L9*IN*'XRU9GIIN7P9*L9*IN*6XNIGM8*L9*IF,GR*r21'6,sk*

29V* LO7789V* PO7P9R7N7M* I9V*K9VXR9V* L9V* MNXi* L9* LGZZ8R97MV* HOIIXN7MV* NMKOVH[8RGnX9V* VO7M* NG7VG* LGVHO7GjI9V*

HOXR*L9V*MRNUNXi*L9*R9P[9RP[9*VPG97MGZGnX9*9M*97MR97M*8QNI9K97M*LN7V*I9*PNLR9*L9*IN*VXRU9GIIN7P9*L9V*8KGVVGO7V*

NX*7GU9NX*7NMGO7NI*9M*9XROH897k***

+9*7OXU9II9V*M9P[7GnX9V*V9*L8U9IOHH97M*NPMX9II9K97M*NU9P*7OMNKK97M*X79*9VMGKNMGO7*L9V*8KGVVGO7V*9M*L9*IN*

R8HNRMGMGO7*L9V*LGZZ8R97MV*HOIIXN7MV*NMKOVH[8RGnX9V*HNR*N7NImV9*9M*VXGUG*VNM9IIGMNGR9k*

!79*ZOGV* I9V*LO7789V* IOPNI9V*L9* MNXi*L9*HOIIXN7MV*NMKOVH[8RGnX9V*OjM97X9V4*L9V*KOL]I9V*KNM[8KNMGnX9V*9M*

VMNMGVMGnX9V* H9RK9MM97M* LF9VMGK9R* IF9iHOVGMGO7* L9V* HOHXINMGO7V* NXi* LGZZ8R97MV* HOIIXN7MV* V9IO7* I9XR* IG9X* L9*

R8VGL97P9*9M* NX* POXRV* LX* M9KHVk* 19V*KOL]I9V* LF9VMGKNMGO7* VO7M* LO7P* LGMV* VHNMGOSM9KHOR9IV* LN7V* I9V* NRMGPI9V*

VXGUN7MVk**

29*HRG7PGH9*VOXV* M97LX*9VM*nX9*7OXV*VOKK9V* MOXV*HIXV*OX*KOG7V*9iHOV8V*Y* IN*HOIIXMGO7*L9* IFNGR4*O{*nX9*7OXV*

VOmO7Vk*#I*m*N*IF9iHOVGMGO7*NX*MRNUNGI4*97*POXRV*L9*MRNW9M*9M*VXRMOXM*NX*LOKGPGI9k*DXGVnX9*7OXV*VOKK9V*HR8V97MV*IN*

KNWORGM8*LX*M9KHV*Y*7OMR9*LOKGPGI94*PF9VM*IF9iHOVGMGO7*NXi*LGZZ8R97MV*HOIIXN7MV*L9*IFNGR*Y*IFNLR9VV9*L9*R8VGL97P9*

nXG*9VM*97*Q878RNI*9VMGK89*HNR*P9V*KOL]I9Vk*3NGV*GI*VFNQGM*8QNI9K97M*IY*L9*IFX7*L9V*HRG7PGHNXi*jGNGV*L9*P9*Q97R9*

LF8MXL9k*

2FX7* L9V* L8M9RKG7N7MV* KNW9XRV* L9* IN* LGZZXVGO7* L9V* HOIIXN7MV* VO7M* jG97* 8UGL9KK97M* I9V* PO7LGMGO7V*

K8M8OROIOQGnX9V4*7OMNKK97M*I9*U97M4* I9V*HR8PGHGMNMGO7V*9M* IN* M9KH8RNMXR9k*19V*HNRNK]MR9V*UO7M*KOLXI9R* I9V*

nXN7MGM8V* L9* HOIIXN7MV* 8KGV9V* LN7V* IFNGR4* 9M* VXRMOXM* IN* LGR9PMGO7* 9M* IN* LGVMN7P9* L9* I9XR* LGZZXVGO7* POKK9* HNR*

9i9KHI9*P9II9V*8KGV9V*L9HXGV*X79*P97MRNI9*Y*P[NRjO7*OX*VXGM9*Y*X7*G7P97LG9*L9*ZORgMk*

19IN* 9VM* X7* H9X* KOG7V* URNG* PO7P9R7N7M* IN* HOIIXMGO7* IG89* NX* MRNZGP* ROXMG9R* nXG* 9VM* HRG7PGHNI9K97M* IOPNI94*

KNWORGMNGR9K97M*LN7V*I9V*L9Xi*P97M*K]MR9V*NXMOXR*L9V*QRN7LV*Ni9V*ROXMG9RVk**

,G7VG*I9V*M9RRGMOGR9V*8MXLG8V*VO7M*KOL8IGV8V*VOXV*ZORK9V*LFNGR9V*LF9iHOVGMGO74*97*Q878RNI*VOXV*ZORK9*L9*

\O79V*PNRR89V* L9* =<* Y* ;<uK�;*H9RK9MMN7M* L9*UGVXNIGV9R* IF9iHOVGMGO7* Y* X7*HOIIXN7M* HNRMGPXIG9R* HOXR* X79* \O79*

LO7789*NX*POXRV*LX*M9KHV4*NG7VG*nX9*L9*K9VXR9R*IF9iHOVGMGO7*QIOjNI9*HOXR*IN*LXR89*L9*IN*QROVV9VV9*OX*NX*POXRV*

L9*P9RMNG7V*MRGK9VMR9Vk*



* bA*

%7* Q878RNI4* P9V*KOL8IGVNMGO7V* R9HR8V97M97M* IF9iHOVGMGO7* Y* IFX7* L9V* HOIIXN7MV* Y* IN* ZOGV4* LN7V* P9RMNG7V* PNV* L9V*

KOL]I9V*POKjG78V*L9*L9Xi*HOIIXN7MV*VO7M*PR88Vk**

3NGV* P9IN* GIIXVMR9* X7* V9PO7L* jGNGV* L9* P9* Q97R9* LF8MXL9* 8HGL8KGOIOQGnX9* HXGVnX9* LN7V* I9V* ZNGMV4* PF9VM* jG97* Y*

IF97V9KjI9* L9* P9V* 8I8K97MV* HOIIXN7MV* NXinX9IV* 7OXV* VOKK9V* VOXKGV* NX* KgK9* G7VMN7M4* 9M* nXG* VO7M* LO7P*

HOM97MG9II9K97M*PNHNjI9V*LFG7M9RNQGR*97MR9*9Xik*

!7*L9R7G9R*HOG7M*PO7P9R79*I9*P[N7Q9K97M*L9*R8VGL97P9*HRG7PGHNI9*L9V*K]R9V*NX*POXRV*L9*IN*QROVV9VV94*HOXUN7M*

gMR9* PO7VGL8R8* POKK9* X7* NXMR9* jGNGV* NX* POXRV* L9* P9* MmH9* LF8MXL9k* !79* 8MXL9* NK8RGPNG79* R8NIGV89* LN7V* I9*

1O779PMGPXM*97* ;<=b*HNR* IF8nXGH9*L9*vNRR97*9M*,Ik* r;cs* VXR* HR]V* L9* cc<<* Z9KK9V* 97P9G7M9* N*KO7MR8*nX9* IN*

KOjGIGM8*9M*I9*P[N7Q9K97M*L9*R8VGL97P9*KNM9R79I*97*POXRV*L9*QROVV9VV9*7FN*nX9*H9X*LFGKHNPM*VXR*I9V*9ZZ9MV*L9*

IF9iHOVGMGO7*NXi*D3=<k**

%7*9ZZ9M4*VXR*P9MM9*PO[ORM94*KOG7V*L9*=<�*V9XI9K97M*L9V*K]R9V*O7M*P[N7Q8*L9*R8VGL97P9*97*POXRV*L9*QROVV9VV94*

9M* IN* HIXHNRM* LX* M9KHV* LN7V* X7* RNmO7* L9* KOG7V* L9* =<* uK* HNR* RNHHORM* NX* IOQ9K97M* HR8P8L97M4* LFO{* X79*

9iHOVGMGO7*QIOjNI9K97M*G7P[N7Q89*NXi*HOIIXN7MV*8MXLG8Vk*

V76! F$+&.+,/:K!%>./&+1%#1!,/'Z-4-S+T:#1!4+>1!Y!4/!,-44:'+-&!(#!4)/+$!

*

2F9iHOVGMGO7* Y* IN* HOIIXMGO7* L9* IFNGR* LN7V* IN* UG9* HR87NMNI9* 97MRNG79* HRG7PGHNI9K97M* _* 9ZZ9MV* 97* HNRMG9*

R9VHO7VNjI9V* L9V* KXIMGHI9V* HNM[OIOQG9V* OjVM8MRGPNI9V* 9M* 78O7NMNI9V* LO7M* 7OXV* NUO7V* HR8P8L9KK97M* HNRI8k*

19RMNG7V*L9*P9V*9ZZ9MV*VO7M*PO7POKGMN7MV4*9M*V9*HOM97MGNIGV97M*I9V*X7V*I9V*NXMR9V*:**

S! 'MR9VV* OimLNMGZ*:* IF9iHOVGMGO7* Y* IN* HOIIXMGO7* L9* IFNGR* r7OMNKK97M* IN* HOIIXMGO7* HNRMGPXINGR9s* 97MRNG79* IN*

ZORKNMGO7*L9*RNLGPNXi*IGjR9V*L9*IFOimQ]794*NHH9I89V*%VH]P9V*&8NPMGU9V*L9*IF.imQ]79*r%&.s*PNHNjI9*L9*

PR89R* L9V* I8VGO7V* NX* 7GU9NX* L9* IF,+"* HOXUN7M* NG7VG* 97MRNG79R* IN* VXRU97X9* L9* KXMNMGO7V4* L9*

L8R8QXINMGO7* L9* IF9iHR9VVGO7* L9* P9RMNG7V* Q]79V4* UOGR9* KgK9* LF97* 9KHgP[9R* I9XR* 9iHR9VVGO7k* +9V*

LOKKNQ9V* NX* 7GU9NX* L9* HROM8G79V* r,&"K4* KGPRO,&"* }s* OX* L9* IGHGL9V* K9KjRN7NGR9V* H9XU97M*

8QNI9K97M* gMR9* PO7VMNM8V* 97MRNG7N7M* L9V* I8VGO7V* P9IIXINGR9V* LGR9PM9V* OX* IN* ZORKNMGO7* LFNXMR9V*

POKHOV8Vk**

*



* ba*

S! +mVZO7PMGO7*97LOM[8IGNI9*:*I9*PO7MNPM*NU9P*L9V*HNRMGPXI9V* GVVX9V*L9*IN*HOIIXMGO7*L9*IFNGR*97MRNG797M*X79*

LmVZO7PMGO7*97LOM[8IGNI9*NjOXMGVVN7M*Q878RNI9K97M*Y*L9V*H[87OK]79V*L9*UNVOPO7VMRGPMGO7k*

19M* 9ZZ9M* VXRUG97M* 7OMNKK97M* HNR* I9* jGNGV* L9* R8NPMGO7V* L9* VMR9VV* OimLNMGZ* NX* 7GU9NX* L9V* P9IIXI9V*

97LOM[8IGNI9V4* PO7VOKKN7M* L9V*KOI8PXI9V* LFOimL9* LFN\OM9* r".s* [NjGMX9II9K97M* LGVHO7GjI9V* NZG7* LF97MRNG79R*

X79*UNVOLGINMNMGO7k*2F9ZZ9M*UNVOPO7VMRGPM9XR*H9XM*LO7P*NUOGR*IG9X*LX*ZNGM*L9*I9XR*NjV97P9k*

DNR*NGII9XRV4*IFNPMGUNMGO7*L9*P9RMNG79V*UOG9V*K8MNjOIGnX9V*VOXV*IF9ZZ9M*L9*IF9iHOVGMGO7*Y*HIXVG9XRV*POKHOV8V*L9*IN*

HOIIXMGO7* L9* IFNGR* NjOXMGM* Y* IN* ZORKNMGO7* L9* K8LGNM9XRV* HROSG7ZINKKNMOGR9V* 9M* UNVOPO7VMRGPM9XRV* POKK9* I9V*

HROVMNQIN7LG79V*OX*IFNPGL9*IG7OI8GnX9k*

S! 'MR9VV*7GMROVNMGZ*:*GI*VFNQGM*LFX7*8nXGUNI97M*LX*VMR9VV*OimLNMGZ*KNGV*PO7P9R7N7M*I9*K8MNjOIGVK9*L9*IFOimL9*

LFN\OM94* NXVVG* NHH9I8* NPGL9* 7GMRGnX9*".* VOXV* VN* ZORK9*jGOIOQGnX9k* 'N* Vm7M[]V9* N* IG9X* NX* 7GU9NX*L9V*

P9IIXI9V* 97LOM[8IGNI9V* O{* GI* N* X7* RJI9* L9* R8QXINM9XR* L9* IN* HR9VVGO7* NRM8RG9II9* 97* ZNUORGVN7M* IN*

UNVOLGINMNMGO74* OX* LN7V* I9V* KNPROH[NQ9V* HOXR* X7* RJI9* jNPM8RGPGL9k* %II9* V9* ZNGM* Y* MRNU9RV* IN*

MRN7VZORKNMGO7*L9*IFNRQG7G79*97*PGMRXIIG794*L9Xi*NPGL9V*NKG78Vk**

+X*ZNGM*LFX79*9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGR4*X79*HNRMG9*L9*P9*".*LGVHO7GjI9*9M*LFN7GO7V*VXH9ROimL9*UO7M*

gMR9*MRN7VZORK8V*97*%VH]P9V*&8NPMGU9V*L9*"GMROQ]79*r%&"s4*nXG*MOXM*POKK9*LN7V*I9*PNV*LX*VMR9VV*OimLNMGZ4*UO7M*

gMR9*PNHNjI9*LF97MRNG79R*L9V*LOKKNQ9V*NX*7GU9NX*K9KjRN7NGR9*L9V*P9IIXI9V4*L9*HROM8G79V* G7MRNP9IIXINGR9V*OX*

L9*I8VGO7V*LGR9PM9K97M*VXR*IF,+"k*

19V* I8VGO7V* L9* IF,+"* HOXUN7M* PO7LXGR9* Y* L9V* H[87OK]79V* L9* PNRPG7OQ97]V9* VO7M* 8QNI9K97M* HNRZOGV*

LGR9PM9K97M*K8LG8V*HNR*I9V*HOIIXN7MV*M9IV*nX9*I9V*K8MNXi*IOXRLV*OX*I9V*B,D*nXG*O7M*X79*MOiGPGM8*LGR9PM9*9M*X79*

NPMGO7*KXMNQ]79SPN7P8RGQ]79*UGN*I9XR*R8P9HM9XR*PmMOVOIGnX9k**

V7?! G+1#!#&!>;+(#&.#!(#!,/$'+.:4#1!()-$+S+&#!#K-S5&#!/:!&+;#/:!(:!,4/.#&'/!

*

'G*I9*IG97*97MR9*HOIIXMGO7*L9*IFNGR*9M*IFGKHNPM*VXR*IN*PROGVVN7P9*9M*I9*L8U9IOHH9K97M*LX*Z^MXV*[XKNG7*9VM*

VXVH9PM8*9M*8MXLG8*L9HXGV*HIXVG9XRV*N7789V*KNG7M97N7M4* IF9ZZ9M*LGR9PM*L9*P9RMNG7V*HOIIXN7MV*9VM*HIXV*LGZZGPGI9*Y*

L8KO7MR9Rk* 19* 7F9VM* nX9* MR]V* R8P9KK97M* nX9* IFO7* N* HX* K9MMR9* 97* 8UGL97P9* I9* HNVVNQ9* LGR9PM* L9* P9RMNG7V*



* bb*

HOIIXN7MV* NMKOVH[8RGnX9V* WXVnXFNX* 7GU9NX* LX* HINP97MN4* 9M* LO7P* HOVVGjI9K97M* WXVnXFNX* 7GU9NX* LX* Z^MXV*

[XKNG7k*

19MM9*[mHOM[]V9*NUNGM*L8WY*8M8*8MXLG89*9M*PO7ZGRK89*VXR*L9V*KOL]I9V*N7GKNXi* *9M* G7*UGMRO*LN7V*L9*KXIMGHI9V*

8MXL9V*HR8P8L9KK97M*r;@sk*

%7* 9ZZ9M4* LN7V* I9* HR9KG9R* NRMGPI9* 8MXLG8* '* r=s4* 97* ;<=@4* IF8nXGH9*LX*+R*-OU8* N* R8XVVG* Y* L8KO7MR9R* IN*

HR8V97P9*L9*HNRMGPXI9V*L9*-INPu*1NRjO7*r-1s4*nXG*79*VO7M*7G*HIXV*7G*KOG7V*nX9*L9V*HNRMGPXI9V*L9*VXG9*NX*7GU9NX*

L9*IN*ZNP9*KNM9R79II9*9M*Z^MNI9*LX*HINP97MNk*29*jINPu*PNRjO7*PORR9VHO7L*HRG7PGHNI9K97M*NX*7OmNX*P97MRNI*L9V*

HNRMGPXI9V*L9*POKjXVMGO7*nXG*9VM*PO7VMGMX8*LFNMOK9V*L9*PNRjO79*rPZ*ZGQXR9*`4*I9*-1*8MN7M*R9HR8V97M8*97*U9RMsk*#I*

HROUG97M*9VV97MG9II9K97M*L9V*U8[GPXI9V*LG9V9I4*L9*IN*POKjXVMGO7*LX*jOGV*9M*LX*P[NRjO74*KNGV*NXVVG*L9V*NPMGUGM8V*

LFG7PG78RNMGO7*HNR*9i9KHI9k*

29*-INPu*1NRjO74*NXVVG*NHH9I8*PNRjO79*8I8K97MNGR94*9VM*ZR8nX9KK97M*XMGIGV8*POKK9*KNRnX9XR*L9*IN*HOIIXMGO7*

HNRMGPXINGR9* GVVX9* LX* MRNZGP* ROXMG9R* LG9V9I4* I9* -1*7F8MN7M* nX9* MR]V* H9X* 8KGV* HNR* I9V* U8[GPXI9V* 9VV97P9k* 19IXGSPG*

8MN7M*97*9ZZ9M*ZORK8*IORV*L9*H[87OK]79V*L9*POKjXVMGO7V*IG8V*Y*IFXMGIGVNMGO7*L9*PNRjXRN7MVk*29V*HNRMGPXI9V*L9*-1*

H9XU97M*NUOGR*X79*MNGII9*UNRGNjI9*L9*IFORLR9*L9*nX9InX9V*KGPROK]MR9V*Y*X79*MNGII9*G7ZRNSKGPROK8MRGnX9*9M*LO7P*

HNRZOGV*PO7VGL8R8V*POKK9*L9V*HNRMGPXI9V*XIMRNZG79Vk**

19MM9*8MXL9*N*8M8*K9789*97*-9IQGnX9*VXR*X7*VOXV*97V9KjI9*L9*IN*PO[ORM9*%"$#&.",/%*LO7M*7OXV*NUO7V*HNRI8*

HR8P8L9KK97Mk*+9V*8P[N7MGIIO7V*L9*HINP97MN*O7M*8M8*R9PX9GIIGV* IORV*L9*IN*L8IGURN7P94* VXR* I9V*ZNP9V*KNM9R79II94*

Z^MNI9*9M*NX*P^XR*LX*HINP97MN4*9M*O7M*8M8*N7NImV8V*HNR*K8M[OL9*LFGIIXKG7NMGO7*HXIV89k**

+N7V* I9V* ZNGMV4* P9MM9* K8M[OL9* XMGIGV9* X79* 8KGVVGO7* INV9R* HXIV89* L9* IFORLR9* L9V* Z9KMOV9PO7L94* LGRGQ89* VXR*

IF8P[N7MGIIO7* L9* HINP97MNk* 29V* HNRMGPXI9V* PNRjO789V4* LO7M* I9* -INPu* 1NRjO7* G7PIXV* LN7V* P9V* 8P[N7MGIIO7V4* UN*

8K9MMR9* 97* R9MOXR* X7* VGQ7NI* VH8PGZGnX94* NHH9I8*v[GM9* 2GQ[M* VGQ7NI* rIXKG]R9* jIN7P[9s* nXG* UN* gMR9* N7NImV8* 9M*

H9RK9MMR9*IN*K9VXR9*L9*IN*nXN7MGM8*L9*-1*HR8V97M*9M*L9*VN*R8HNRMGMGO7*LN7V*I9*MGVVX*8MXLG8k*

+N7V*P9MM9*8MXL94*GI*N*8M8*%+1!#&!>;+(#&.#!(#1!,/$'+.:4#1!(#!bR!1:$!'-:1!4#1!>.Z/&'+44-&1!(#!,4/.#&'/!>':(+>14*

nXFGIV*VOG97M*L8IGUR8V*HR8SM9RK9*OX*Y*M9RK9k*

DNR*NGII9XRV4*IF8MXL9*LFX79*HNRMG9*L9*IN*HOHXINMGO7*HORMN7M*VXR*=<*8P[N7MGIIO7V*LGZZ8R97MV*GVVXV*L9*K]R9V*R8VGLN7M*

LN7V* L9V* \O79V* ZNGjI9K97M* rnXN7MGM8*KOm9779*L9*-1* L9* <4@Ai=<�`* HNRMGPXI9V>KK_s* 9M* ZORM9K97M* 9iHOV89V*



* bc*

rnXN7MGM8*KOm9779*L9* ;4<@i=<�`*HNRMGPXI9V>KK_s* Y* IN* HOIIXMGO7* HNRMGPXINGR9* H9RK9M* L9*KO7MR9R* X7* 9ZZ9M* L9*

,$-,-$'+-&&/4+'>*97MR9*4)#K,-1+'+-&!Y!4/!,-44:'+-&!(#!4)/+$!+11:#!(:!'$/B+.!$-:'+#$*9M*IN*T:/&'+'>!(#!34/.d!./$3-&!

$#'$-:;>#!/:!&+;#/:!,4/.#&'/+$#k**

%7* 9ZZ9M4* O7* 7OM9* X79* NXQK97MNMGO7* L9* <4`Ai=<�`* HNRMGPXI9V* HNR* KK_* NX* 7GU9NX* HINP97MNGR9* HOXR* X79*

NXQK97MNMGO7*L9*IF9iHOVGMGO7*NX*-1*L9*<4AµQ>KK_*LN7V*IFNGR*NKjGN7M4*VOGM*X79*NXQK97MNMGO7*L9*HR]V*L9*_A�k*#I*

9iGVM9* LO7P* jG97* X79* R9INMGO7* HROHORMGO779II9* 97MR9* IF9iHOVGMGO7* NX* -14* LO7P* Y* IN* HOIIXMGO7* L9* IFNGR* IG8* Y* IN*

HROiGKGM8*LX*MRNZGP*ROXMG9R4*9M*IN*nXN7MGM8*L9*-1*LGR9PM9K97M*R9MROXU89*LN7V*I9V*KNPROH[NQ9V*HINP97MNGR9Vk*

19V*8I8K97MV*V9KjI97M*KO7MR9R*nXF97*L8HGM*L9V*GL89V*R9oX9V4*IN*jNRRG]R9*HINP97MNGR9*7F9VM*LO7P*HNV*MOMNI9K97M*

GKH9RK8NjI94* 9M* P9RMNG79K97M*HNV* NXi*8I8K97MV* HNRMGPXINGR9V* L9* IN* HOIIXMGO7* L9* IFNGRk* %M* nX9* P9RMNG7V* L9* P9V*

8I8K97MV* VO7M* HOM97MG9II9K97M*PNHNjI9* L9* H9RMXRj9R* I9* L8ROXI9K97M* 7ORKNI* L9* IN* Q9VMNMGO74* nXG* HIXV*9VM* 97*

NQGVVN7M*LXRN7M*IFX79*L9V*H8RGOL9V*I9V*HIXV*PRGMGnX9*L9*P9II9SPGk*

*

+N7V* IFNRMGPI9* 'r;s4* IFOjW9PMGZ* L9* IF8nXGH9* LX* +R* 2GX* 8MNGM* L9*KO7MR9R* IN* HR8V97P9* L9* HNRMGPXI9V* GVVX9V*

VH8PGZGnX9K97M*L9*IN*HOIIXMGO7*L9*IFNGR*G7PIX9V*LN7V*L9V*KNPROH[NQ9V*HINP97MNGR9V*NHH9I8V*r3%D1sk*19*VO7M*L9V*

KNPROH[NQ9V* NX* PmMOHINVK9* 97RGP[G4* nXG* UGVX9II9K97M* NX*KGPROVPOH9* OHMGnX94* V9* HR8V97M97M* VOXV* IN* ZORK9*

LFG7PIXVGO7V* 7OGR9V* G7MRNSPmMOHINVKGnX9V* PORR9VHO7LN7M* Y* L9V* 8I8K97MV* 9iOQ]79V* H[NQOPmM8V* HNR* I9V*

KNPROH[NQ9Vk*

1OKK9*9iHIGnX8*HR8P8L9KK97M4* IF9iHOVGMGO7*KOm9779* NXi* D3=<*9M* ;4A* 9VM*9VMGK89* NX*LOKGPGI9* L9V*K]R9V*

G7PIX9V* LN7V* IF8MXL94* X79* HNRMG9* LX* HINP97MN* 9VM* HR8I9U89* IORV* L9* IN* L8IGURN7P94* HXGV* L9V* 8P[N7MGIIO7V* VO7M*

N7NImV8V*NX*KGPROVPOH9*OHMGnX9*9M*8I9PMRO7GnX9*Y*[NXM9*R8VOIXMGO7k*

29*R8VXIMNM*9VM*nXF97UGRO7*8e!(#1!%/.$-,Z/S#1!>':(+>1*VXR*P9V*HR8I]U9K97MV*,$>1#&'#&'!.#1!+&.4:1+-&1!&-+$#1k*

+FX7* HOG7M* L9* UX9* HXR9K97M* KORH[OIOQGnX94* P9V* G7PIXVGO7V* 7OGR9V* VO7M* V9KjINjI9V* Y* P9II9V* HOXUN7M* gMR9*

R9MROXU8V*LN7V*I9V*KNPROH[NQ9V*L9V*P9IIXI9V*HXIKO7NGR9V4*GIV*VO7M*VGKHI9K97M*HR8V97MV*97*HIXV*ZNGjI9*nXN7MGM8k*

2FNVH9PM*NX*7GU9NX*8I9PMRO7GnX9*9VM*POKHNMGjI9*NU9P*P9IXG*L9*HNRMGPXI9V*XIMRNZG79Vk**



* b@*

#I*9VM* G7M8R9VVN7M*L9*7OM9R*nX9* IN*QRN7L9*KNWORGM8*L9V*H[87OK]79V*L9*H[NQOPmMOV9*V9* ZNGM*LN7V*IN*R8QGO7*LX*

Vm7PGMGOMROH[OjINVM9k* #I* VFNQGM* L9* IN* HNRMG9* IN* HIXV* 9iM9R79* LX* HINP97MN4* LGR9PM9K97M* 97* PO7MNPM* NU9P* I9* VN7Q*

KNM9R79I*9M*LO7P*IG9X*L9V*HR9KG9RV*8P[N7Q9V*Z^MOSKNM9R79IVk*

!79*N7NImV9*HNR* VH9PMROVPOHG9*Y*879RQG9*LGVH9RVGU9*HNR*RNmO7V*�*9M*HNR* R8VO77N7P9*KNQ78MGnX9*N*8QNI9K97M*

8M8* R8NIGV89* VXR* HIXVG9XRV* L9* P9V* 8P[N7MGIIO7V4* R9MROXUN7M* IN* HR8V97P9* L9* HNRMGPXI9V* LGM9V* d*9iOQ]79V*p4* VOXV*

ZORK9*LFNQR8QNMV*L9*A*Y*=<<7K*L9*LGNK]MR9k**

19* MmH9* L9* ,/$'+.:4#1* 7F9VM* ,$>1#&'* nX9* LN7V* P9RMNG79V* P9IIXI9V* LX* 1L&.+'+-'$-,Z-34/1'#! 9M* L9* HNR* I9XR*

POKHOVGMGO7*P[GKGnX9*79*VO7M*HNV*7NMXR9II9K97M*HR8V97M97M*LN7V*IFORQN7GVK9k*2F[mHOM[]V9*L9*IF8nXGH9*9VM*nX9*

P9V* HNRMGPXI9V* VOG97M* LO7P* GVVX9V* L9* IF97UGRO779K97M* 9iM8RG9XR* KNM9R79I4* HXGV* NG97M* 8M8* NjVORj89V* LN7V*

IFORQN7GVK94* WXVnXFY* LGZZXV9R* LN7V* IN* PGRPXINMGO7* VN7QXG79* 9M* 97MR9R* 97* PO7MNPM* NU9P* IN* ZNP9* KNM9R79II9* LX*

HINP97MNk***

19V* NQR8QNMV* VO7M* HRG7PGHNI9K97M* POKHOV8V* L9* 1NRjO794* 'GIGP94* 09R4* D[OVH[OR94* 1NIPGXK4* 1[ROKGXK4* 9M* HIXV*

RNR9K97M*L9*(GMN794*1OjNIM4*�G7P*OX*19RGXKk*2N*HIXHNRM*L9*P9V*8I8K97MV*K8MNIIGnX9V*VO7M*NjV97MV*L9V*P9IIXI9V*

HINP97MNGR9V*IORVnXF9II9V*79*HR8V97M97M*HNV*P9V*G7PIXVGO7V*7OGR9V*PmMOHINVKGnX9V*r3%D1sk*

+9*HIXV4* I9*HROZGI*L9*P9V*LGU9RV9V*HNRMGPXI9V*9VM*8QNI9K97M*R9MROXU8*NX*7GU9NX*L9V*KNPROH[NQ9V*HXIKO7NGR9V4*

HIXV*97POR9*NX*PO7MNPM*L9V*8I8K97MV*GVVXV*L9*IN*HOIIXMGO7*L9*IFNGR4*PO7ZGRKN7M*X79*7OXU9II9*ZOGV*IN*MRN7VIOPNMGO7*

HOVVGjI9*L9*HNRMGPXI9V*L9HXGV*IFNGR*R9VHGR8*WXVnXFNX*VmVM]K9*VN7QXG7*9M*HINP97MNGR9k**

2FORGQG79* L9* P9V* HNRMGPXI9V* N* HX* gMR9* L8M9RKG789* 97* POKHNRN7M* HNR* VH9PMROK8MRG9* I9* VH9PMR9* L9V*

HNRMGPXI9V* R9MROXU89* NX* 7GU9NX* L9* P9V* G7PIXVGO7V* 7OGR9V* HINP97MNGR9V* 9M* P9Xi* 8KGV* HNR* LGU9RV9V* VOXRP9V* L9*

HOIIXMGO7k*,G7VG4*HNR*POKHNRNGVO7* 4)-$+S+&#!,$>(-%+&/&'#*L9*P9V*HNRMGPXI9V*V9KjI9*gMR9*IG89*Y*IN*HOIIXMGO7*IG89*

NX*'$/B+.!$-:'+#$!#'!Y!4/!.-%3:1'+-&!()>&#$S+#!B-11+4#k*

*%7*9ZZ9M4*I9V*HNRMGPXI9V*I9*HIXV*ZR8nX9KK97M*R9MROXU89V*V9*HR8V97MNG97M*VOXV*IN*ZORK9*LFX7*7OmNX*L9*PNRjO79*

r7OmNX*L9*jINPu*PNRjO7*LO7M*7OXV*NUO7V*HNRI8*HIXV*[NXMs*NVVOPG8*97*H8RGH[8RG9*Y*LGU9RV*8I8K97MV*HNRMGPXINGR9V*

IG8V*NXi*H[87OK]79V*L9*POKjXVMGO7*:**

S! +9V*HNRMGPXI9V*IG89V*Y*L9V*NLLGMGZV*NHHORM8V*NXi*PNRjXRN7MV*9M*[XGI9*KOM9XR*:*H[OVH[OR94*PNIPGXK4*VGIGP94*

NIXKG7GXK4*MGMN794*P[ROKGXK*



* c<*

S! +FNXMR9V*IG89V*NXi*QN\*LF8P[NHH9K97M*9M*IXjRGZGN7M*LF[XGI9*:*09R*9M*1NIPGXK*

S! D[OVH[OR9*9M*'GIGP9*VO7M*8QNI9K97M*IG8V*NXi*QN\*LF8P[NHH9K97M*L9*U8[GPXI9V*+G9V9I*

b<�*L9*P9V*8I8K97MV*KG78RNXi*VO7M*IG89V*Y*L9V*7OmNXi*L9*PNRjO794*=_�*Y*L9V*POKHOV8V*ORQN7GnX9V*UOINMGIV*OX*

VXIZNM8Vk*DNR*NGII9XRV4*O7*R9MROXU9*8QNI9K97M*LN7V*I9V*8KGVVGO7V*GVVX9V*LX*MRNZGP*ROXMG9R*L9V*OimL9V*LFN\OM9*NG7VG*

nX9*L9V*B,D4*7OMNKK97M*I9*j97\OSNSHmR]79*ZORM9K97M*PN7P8RGQ]79k*

#I* ZNXM* P9H97LN7M* 7OM9R* nX9* I9* MRNZGP* ROXMG9R* 7F9VM* HNV* IN* V9XI9* ORGQG79* L9* P9MM9* HOIIXMGO7* HNRMGPXINGR9*

KNWORGMNGR9K97M* POKHOV89* L9* PNRjO794* L9*K8MNXi* 9M* LF[mLROPNRjXR9Vk* 29V* Z9Xi* L9* P[9KG78V4* I9V* 8KGVVGO7V*

IG89V* Y* IN* PXGVG794* IN* ZXK89* L9* PGQNR9MM9* NG7VG* nX9* I9V* 8KGVVGO7V* GVVX9V* L9V* G7LXVMRG9V* K8MNIIXRQGnX9V* m*

PO7MRGjX97M*8QNI9K97Mk*

*

,G7VG4* P9V* L9Xi* 8MXL9V* MR]V* R8P97M9V* HNRUG97797M* Y* K9MMR9* 97* 8UGL97P9* L9* KN7G]R9* PO7PR]M9* IN*

MRN7VIOPNMGO7* L9* HNRMGPXI9V* 9iOQ]79V* GVVX9V* L9* IN* HOIIXMGO7* L9* IFNGR* WXVnXFY* IN* PGRPXINMGO7* VN7QXG79* 9M*

LGR9PM9K97M*NX*PO7MNPM*LX*Z^MXV*Y*MRNU9RV*I9*HINP97MNk*

*

V7Q! !G-(+B+./'+-&1!S>&>'+T:#1H!>,+S>&>'+T:#1!#'!4-&S:#:$!(#1!'>4-%5$#1!

*

+9* R8P97M9V* R9P[9RP[9V* V9* H97P[97M* 8QNI9K97M* VXR* I9V* G7M9RNPMGO7V* HOVVGjI9V* 97MR9* IF9iHOVGMGO7* Y* IN*

HOIIXMGO7*L9*IFNGR*9M*IN*KOLGZGPNMGO7*LX*Q87OK9*OX*L9*VO7*9iHR9VVGO7*NX*POXRV*L9*IN*QROVV9VV9k*,G7VG*P9RMNG79V*L9*

P9V*8MXL9V*O7M*N7NImV8V*I9V*R8H9RPXVVGO7V*HOVVGjI9V*L9*P9MM9*9iHOVGMGO7*VXR*I9V*K8PN7GVK9V*8HGQ878MGnX9Vk**

2F8HGQ878MGnX9*L8VGQ79* I9V*HROP9VVXV* R8QXIN7M* IFNPMGUGM8*L9V*Q]79V4* VN7V*NZZ9PM9R* I9XR* V8nX97P9*LF,+"k*%II9* V9*

PNRNPM8RGV9*8QNI9K97M*HNR* IN*HOVVGjGIGM8*LFX7*9ZZ9M*MRN7VQ878RNMGO779I4*PF9VMSYSLGR9*nX9*P9RMNG7V*9ZZ9MV* GVVXV*L9*

P9V*HROP9VVXV*H9XU97M*V9*MRN7VK9MMR9*Y*IN*L9VP97LN7P9k*+9*HIXV4*P9V*HROP9VVXV*VO7M*R8U9RVGjI9Vk**

*19MM9*R8QXINMGO7*ZNGM*HRG7PGHNI9K97M*NHH9I*Y*L9Xi*K8PN7GVK9V*:**



* c=*

S! 2N*K8M[mINMGO7*L9*P9RMNG79V*V8nX97P9V*LF,+"4*nXG*PO7VGVM9*Y*NWOXM9R*L9V*QROXH9K97MV*K8M[mI9V*r1B_s*

97*P9RMNG7V*\O79*L9*IF,+"k*/IOjNI9K97M4*X79*ZNGjI9*K8M[mINMGO7*L9*IF,+"*ZNUORGV9*IFNPMGUGM8*L9V*Q]79V*

9M*Y*IFG7U9RV9*X79*ZORM9*K8M[mINMGO7*N*M97LN7P9*Y*G7[Gj9R*I9XR*NPMGUGM8k**

S! 2N*KOLGZGPNMGO7* L9V* [GVMO79V*:* IF,+"* 9VM* 7NMXR9II9K97M* HIXV* OX* KOG7V* 97ROXI8* NXMOXR* L9* HROM8G79V*

LF[GVMO79Vk*'9IO7*IF8MNM*LF97ROXI9K97M*L9V*jRG7V*LF,+"*NXMOXR*L9*P9V*KOI8PXI9V4*P9RMNG7V*Q]79V*VO7M*

HIXV*NPP9VVGjI9V*9M*LO7P*HIXV*NPMGZV*nX9*LFNXMR9Vk**

2F8MXL9*L9V*NRMGPI9V*'*r_s*9M*'*r`s*KO7MR9*X7*IG97*GKHORMN7M*97MR9*9iHOVGMGO7*NXi*HOIIXN7MV*L9*IFNGR4*7OMNKK97M*

I9V*D3*;4A*9M* IN* R8QXINMGO7*L9* IF9iHR9VVGO7*L9*Q]79V4*L9*IN*KOLGZGPNMGO7*L9*IN*K8M[mINMGO7*L9* IF,+"*NG7VG*nX9*

LFNIM8RNMGO7V* VXRU97N7M* NX* 7GU9NX* L9V* M8IOK]R9Vk* 19V* 9ZZ9MV* O7M* 8M8* PO7VMNM8V* NX* 7GU9NX* L9V* P9IIXI9V*

HINP97MNGR9V4*9M*R8VXIM97M*LGR9PM9K97M*L9*IF9ZZ9M*L9*IF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGR*HNRMGPXINGR9k**

%7* 9ZZ9M4* I9V* HNRMGPXI9V* LFX7* LGNK]MR9* G7Z8RG9XR* Y* ;4AµK* VO7M* PNHNjI9V* L9* R8NIGV9R* X7* HNVVNQ9* Y* MRNU9RV* IN*

jNRRG]R9* NIU8OIOSPNHGIINGR9* HXIKO7NGR9* 9M* LO7P* L9* V9* R9MROXU9R* LN7V* IN* PGRPXINMGO7* VN7QXG79k* 1OKK9* 7OXV*

IFNUO7V*UX*HIXV*[NXM4*P9*KgK9*MmH9*L9*HNRMGPXI9V*UN*PGRPXI9R*WXVnXFNX*7GU9NX*HINP97MNGR9*9M*HNVV9R*P9MM9*jNRRG]R9*

HOXR*NII9R*HOM97MG9II9K97M*WXVnXFNX*Z^MXVk**

,X*PO7MNPM*LX*HINP97MN4*P9V*HNRMGPXI9V*UO7M*HROUOnX9R4*LX*ZNGM*L9*I9XR*MOiGPGM84* IN*ZORKNMGO7*L9*RNLGPNXi*IGjR9V*

LFOimQ]79* 9M* L9* 7GMROQ]79* NjOXMGVVN7M* Y* IN*KGV9* 97* HINP9* LFX7* VMR9VV* OimLNMGZ* 9M* 7GMROVNMGZk* +N7V* IF8MXL9* L9*

"k+k'N9797*rNRMGPI9*'`s4*L9Xi*MmH9V*L9*KOI8PXI9V*O7M*8M8*XMGIGV89V*POKK9*KNRnX9XRV*NMM9VMN7M*L9*IN*VXRU97X9*

L9*H[87OK]79*L9*VMR9VV*OimLNMGZk**

#I* VFNQGM* LX* _S7GMROMmROVG79* nXG* NXQK97M9* NX* 7GU9NX* HINP97MNGR9* L9* _A�* IORVnX9* IF9iHOVGMGO7* NXi* D3;4A*

NXQK97M9* L9* ;A�k* +9*KgK94* X79* NXQK97MNMGO7* L9* IF9iHOVGMGO7* NX* jINPu* PNRjO7* L9* ;A�* 9VM* NVVOPG8* Y* X79*

NXQK97MNMGO7*LX*MNXi*L9*P9MM9*KOI8PXI9*L9*=_�k*

2N*V9PO7L9*KOI8PXI9*XMGIGV89*9M*K9VXR89*POKK9*KNRnX9XR*L9*VMR9VV*OimLNMGZ*NX*7GU9NX*KGMOP[O7LRGNI*9VM*I9*cS

[mLROimS;FL8OimQXN7OVG79k* 19II9SPG* 9VM* LOV89* NX* 7GU9NX* LX* PORLO7* OKjGIGPNI4* 9M* V9KjI9*KNWOR89* IORV* LFX79*

9iHOVGMGO7*HIXV*HNRMGPXIG]R9K97M*NXi*D3=<k*

*



* c;*

+X* ZNGM* L9* P9V* L9Xi* MmH9V* L9* VMR9VV* P9IIXINGR94* L9V* I8VGO7V*LN7V* IF,+"*HINP97MNGR9*UO7M* V9* ZNGR9k* '9IO7* IN*

IOPNIGVNMGO7*L9*P9V*I8VGO7V4*O7*OjV9RU9*HIXVG9XRV*MmH9V*L9*PO7V8nX97P9V*:**

S! +9V*%-(+B+./'+-&1!(#!1+'#!,$-%-'#:$1!(#!%>'ZL4/'+-&*VG* I9V* I8VGO7V*O7M* IG9Xi*97*P9RMNG79V*V8nX97P9V*

VH8PGZGnX9V* 1H/* rVXPP9VVGO7* L9* jNV9* PmMOVG79* 9M* QXN7G79s* 97MRNG7N7M* NG7VG* X79* H9RMXRjNMGO7* L9V*

97\mK9V*K8M[mIMRN7VZ8RNV9V*:*

,G7VG*O7*OjV9RU9*X79*NVVOPGNMGO7*97MR9*9iHOVGMGO7*NXi*D3;4A*9M*X79*M97LN7P9*QIOjNI9*Y*IFZL,-%>'ZL4/'+-&*L9*

IF,+"*HINP97MNGR94*VXRMOXM*NXi*L9Xi*HR9KG9RV*MRGK9VMR9V*L9*QROVV9VV9k**

+N7V* I9V* ZNGMV4* O7* 7OM9* X79* LGKG7XMGO7* LX* MNXi* L9* K8M[mINMGO7* L9* IF,+"* L9* ;4=@�* HOXR* X79* 8I8UNMGO7* L9*

PO7P97MRNMGO7*L9*D3*;4A*L9*AµQ>K�_k*19IN*9VM*LFNXMN7M*HIXV*URNG*97*L8jXM*L9*QROVV9VV9*HXGVnX9*I9V*UNI9XRV*L9*

P9MM9*/11-.+/'+-&!1-&'!,4:1! B-$'#1*LN7V* IN*H8RGOL9*97MOXRN7M* IN*&+(/'+-&!LX*Z^MXV*LN7V* IF97LOK]MR94*PF9VMSYS

LGR9*#&'$#!V!#'!68!`-:$1!(#!(>;#4-,,#%#&'k***

%7*9ZZ9M4* GI* V9KjI9RNGM*nX9*I9V*KOL]I9V*L9*K8M[mINMGO7*L9*IF,+"*V9*L8U9IOHH97M* MR]V* MJM*P[9\* I9* W9X79* Z^MXV4*

7OMNKK97M*NX*VMNL9*jINVMOP]I9k*

#I*N*8M8*KGV*97*8UGL97P9*X79*L8R8QXINMGO7*HIXV*GKHORMN7M9*L9*V8nX97P9V*HROKOMRGP9V*L9*Q]79V*G7M9RU97N7M*LN7V*

IN*R8QXINMGO7*LX*RmM[K9*PGRPNLG97*NG7VG*nX9*L9V*Q]79V*VXHHR9VV9XRV*L9*MXK9XR*POKK9*HNR*9i9KHI9*HA_*nXG*N*

M97LN7P9*Y*gMR9*KOG7V*9iHRGK8k*

#I*7FN*HNV*8M8*R9MROXU8*LFNVVOPGNMGO7*97MR9*X79*[mHOK8M[mINMGO7*L9*IF,+"*HINP97MNGR9*9M*X79*9iHOVGMGO7*NX*_]K9*

MRGK9VMR9*OX*IORV*LFX79*9iHOVGMGO7*POKjG789*NX*MNjNP4*Y*IFO\O79*OX*NX*LGOimL9*LFN\OM9k*

*

S! f&#!/4'>$/'+-&!(#!4)#K,$#11+-&!(#1!%+.$-90O*:**

19XiSPG* WOX97M* X7* RJI9* LN7V* IN* R8QXINMGO7* HOVM* MRN7VPRGHMGO779II9* L9V* Q]79V* 97* VFNHHNRGN7M* Y* P9RMNG7V* ,&"*

K9VVNQ9RV*nXFGIV*UO7M*NIORV*G7[Gj9R4*OX*97MRNG79R*IN*MRNLXPMGO7*97*HROM8G79Vk*+N7V*P9MM9*8MXL94*a*KGPRO,&"*O7M*

8M8* 8MXLG8V4* P9RMNG7V* NmN7M* X7* RJI9* LN7V* IN* R8QXINMGO7* L9* IN* HROIGZ8RNMGO7* P9IIXINGR94* L9* IFNHOHMOV94* OX* L9*

HROP9VVXV*G7ZINKKNMOGR9Vk*



* c_*

DNR* 9i9KHI94* IF9iHOVGMGO7* NXi* D3*;4A* NX* HR9KG9R* MRGK9VMR9*9VM* NVVOPG89* Y* X79*KNWORNMGO7*L9* IF9iHR9VVGO7*LX*

KGPRO,&"* ;<N* NX* 7GU9NX* HINP97MNGR94* MN7LGV* nX9* IN* KgK9* 9iHOVGMGO7* NX* ;]K9* MRGK9VMR9* 9VM* NVVOPG89* Y* X79*

LGKG7XMGO7* L9* IF9iHR9VVGO7* L9V* KGPRO,&"* ;=N4* =`aN* 9M* ;;;k* +9* KgK94* IF9iHR9VVGO7* LX* KGPRO,&"* ;=* 9VM*

ZNUORGV89*NX*HR9KG9R*V9K9VMR9*L9*L8U9IOHH9K97M*VOXV*IF9ZZ9M*L9*IF9iHOVGMGO7*NXi*D3*;4A*MN7LGV*nX9*IN*R9INMGO7*

9VM*G7U9RV9*NX*L9XiG]K9*V9K9VMR9k*

#I*V9KjI9RNGM*nX9*IFX79*L9V*PGjI9V*ZR8nX97M9V*L9V*KGPRO,&"*HR8V97MN7M*X79*VXVP9HMGjGIGM8*Y*IF9iHOVGMGO7*NXi*D3*

;4A*VOGM*X7*Q]79*VXHHR9VV9XR*L9*MXK9XR*NHH9I8*D(%"*rMXKOR*VXHHR9VVOR*H[OVH[NMNV9*9M*M97VG7*[OKOIOQX9sk*

*

S! f&#!(+%+&:'+-&!(#!.-&'#&/&'!S4-3/4!(#!4)9AO!%+'-.Z-&($+/4!,4/.#&'/+$#*:*

+N7V* IN* PO[ORM9* %"$#&.",/%4* GI* N* 8M8* KGV* 97* 8UGL97P9* X79* jNGVV9* L9* ;_4a�* LX* PO7M97N7M* L9* IF,+"*

KGMOP[O7LRGNI*HINP97MNGR9*IORVnX9*IF9iHOVGMGO7*NX*D3*;4A*NX*MROGVG]K9*MRGK9VMR9*VF8I]U9*L9*=<µQ>K_k*+9*HIXV4*

L9* R8P97M9V* 8MXL9V* O7M*KGV* 97* 8UGL97P9* X7* IG97* 97MR9* LmVZO7PMGO7*KGMOP[O7LRGNI9* 9M* VXRU97X9* L9*KNINLG9V*

PNRLGOUNVPXINGR9*OX*79XROL8Q878RNMGU9V*r_<sk*

*

S! f&#!$>(:.'+-&!(#!4/!4-&S:#:$!(#1!'>4-%5$#1!/:!&+;#/:!,4/.#&'/+$#*:*

+9*7OKjR9XV9V*8MXL9V*R8P97M9V*VFG7M8R9VV97M*NX*RJI9*L9V*M8IOK]R9V*LN7V*IN*R8QXINMGO7*LX*PmPI9*P9IIXINGR9*9M*LX*

UG9GIIGVV9K97M*LX*PORHV*[XKNG7k*2F8UOIXMGO7*[NjGMX9II9*9VM*I9*RNPPOXRPGVV9K97M*L9*IN*IO7QX9XR*L9V*M8IOK]R9V*NX*

POXRV*L9* IN*UG94*KNGV* GI* V9KjI9RNGM*nX9*P9* RNPPOXRPGVV9K97M*HXGVV9*gMR9* G7ZIX97P8*HNR*L9V* ZNPM9XRV*9iM8RG9XRV4*

7OMNKK97M*IN*HOIIXMGO7*L9*IFNGRk**

.R*GI*NHHNRNGM*LN7V*L9*R8P97M9V*8MXL9V*nX9*L9V*M8IOK]R9V*L9*MNGII9*RNPPOXRPG9*VOG97M*L9V*ZNPM9XRV*L9*RGVnX9*L9*

L8U9IOHH9R*P9RMNG79V*HNM[OIOQG9V*POKK9*I9*LGNj]M94*L9V*KNINLG9V*PNRLGOSUNVPXINGR9V*OX*R9VHGRNMOGR9V*r_=s4*NG7VG*

nX9*P9RMNG7V*MmH9V*L9*PN7P9Rk*

%7*;<=b4*VXGM9*Y*IF8MXL9*L9*IN*PO[ORM9*%"$#&.",/%4*GI*N*8M8*KGV*97*8UGL97P9*X79*LGKG7XMGO7*L9*IN*IO7QX9XR*L9V*

M8IOK]R9V*IORV*LFX79*9iHOVGMGO7*NXi*D3*;4A*LXRN7M*IN*QROVV9VV94*HIXV*HNRMGPXIG]R9K97M*97MR9*I9V*=A]K9V*9M*;b]K9V*

V9KNG79V*L9*Q9VMNMGO7k*



* c`*

,G7VG4*GI*N*8M8*9VMGK8*nXFX79*NXQK97MNMGO7*L9*IF9iHOVGMGO7*NXi*D3;4A*L9*AµQ>K_*8MNGM*NVVOPG8*Y*X79*R8LXPMGO7*

L9* IO7QX9XR* L9V* M8IOK]R9V* L9* b4=�* IORVnX9* IF9iHOVGMGO7* Y* IG9X* NX* ;]K9* MRGK9VMR94* 9M* L9* =_4;�* HOXR* X79*

9iHOVGMGO7*LXRN7M*MOXM9*IN*QROVV9VV9k****

+9*KgK94*LN7V*X79*8MXL9*L9*;<=A*K9789*HNR*%VK89*-GW797V*97*-9IQGnX9*P[9\*L9V*WXK9NXi*r_;s4*GI*N*8M8*KGV*97*

8UGL97P9* X79* LGKG7XMGO7* L9* IN* IO7QX9XR* L9V* M8IOK]R9V* HINP97MNGR9V* Y* K9VXR9* nX9* I9* IG9X* L9* R8VGL97P9* 9VM*

HROP[9* LFX7* Ni9* ROXMG9R* LFGKHORMN7P9k* ,* 7OXU9NX4* IN* K9VXR9* L9V* M8IOK]R9V* N* 8M8* 9ZZ9PMX89* VXR* L9V*

HR8I]U9K97MV* L9* MGVVXV* HINP97MNGR9V* R9PX9GIIGV* Y* IN* 7NGVVN7P9k* !79* M9II9* NVVOPGNMGO7* N* 8QNI9K97M* 8M8* HROXU89*

HOXR*X79*9iHOVGMGO7*NX*PNLKGXKk*

-G97* nX9* I9* RJI9* 9iNPM* L9V* M8IOK]R9V* LN7V* IN* R8QXINMGO7* LX* PmPI9* jGOIOQGnX9* P9IIXINGR9* 9M* LX*

UG9GIIGVV9K97M* LX* PORHV* [XKNG7* VOGM* 97POR9* 97* QRN7L9* HNRMG9* G7PO77X4* GI* V9KjI9RNGM* nX9* IN* IO7QX9XR* L9V*

M8IOK]R9V*HINP97MNGR9V*WOX9*X7*RJI9*LN7V*VO7*8UOIXMGO7*9M*VO7*UG9GIIGVV9K97Mk*19V*KOLGZGPNMGO7V*HINP97MNGR9V*97*

POXRV*L9*QROVV9VV9*H9XU97M*LO7P*NUOGR*L9V*R8H9RPXVVGO7V*VXR*P9II9SPG4*NG7VG*nX9*I9*L8U9IOHH9K97M*LX*7OXRRGVVO7*

LN7V*I9V*HR9KG9RV*qQ9V*L9*IN*UG9k*

!7*RNPPOXRPGVV9K97M*L9*IN*IO7QX9XR*L9V*M8IOK]R9V*N*VOXU97M*8M8*OjV9RU8*LN7V*L9V*PNV*L9*HR8S8PINKHVG9*OX*L9*

R9MNRL*L9*PROGVVN7P9*G7MRN*XM8RO4*VOXIGQ7N7M*IFGKHIGPNMGO7*HOVVGjI9*L9*P9*HROP9VVXV*LN7V*P9V*HNM[OIOQG9Vk*

2F[mHOM[]V9*jGOIOQGnX9*VOXV*M97LX9*9VM*IN*QRN7L9*V97VGjGIGM8*L9V*R8QGO7V*M8IOK8RGnX9V*NXi*RNLGPNXi*IGjR9V*GVVXV*

LX*VMR9VV*OimLNMGZ* G7LXGM*HNR* IF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGRk*%7*9ZZ9M4*P9II9VSPG*VO7M*L9V*V8nX97P9V*((,///*

R8H8M89V*HIXVG9XRV*KGIIG9RV*L9*ZOGV*9M*LO7P*VXVP9HMGjI9V*LFgMR9*KOLGZG89V*HNR*IFNPMGO7*L9*RNLGPNXi*IGjR9V4*HOXUN7M*

NG7VG*NjOXMGR*Y*I9XR*RNPPOXRPGVV9K97M*9M*LO7P*Y*X79*NPP8I8RNMGO7*LX*UG9GIIGVV9K97M*P9IIXINGR9*HINP97MNGR9*HOXUN7M*

GKHNPM9R*I9*L8ROXI9K97M*L9*IN*QROVV9VV9k*

2F9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGR*NX*POXRV*L9*IN*QROVV9VV94*HRG7PGHNI9K97M*NX*POXRV*L9V*L9Xi*L9R7G9RV*

MRGK9VMR9V4**V9KjI9*8QNI9K97M*GKHNPM9R*IN*IO7QX9XR*L9V*M8IOK]R9V*L9*P9RMNG79V*P9IIXI9V*HR8V97M9V*NX*7GU9NX*LX*

PORLO7*OKjGIGPNI*r__sk*

*



* cA*

,G7VG4*P9V*L9Xi*MRNUNXi*7OXV*KO7MR97M*Y*nX9I*HOG7M*I9*VmVM]K9*jGOKOI8PXINGR9*L9*R8QXINMGO7*L9*IF9iHR9VVGO7*L9V*

Q]79V*9M*L9V*M8IOK]R9V*H9XM*gMR9*V97VGjI9*Y*LGZZ8R97MV*ZNPM9XRV*97UGRO779K97MNXi4*VXRMOXM*IORV*L9V*HR9KG]R9V*

H[NV9V*L9*L8U9IOHH9K97M*9KjRmO77NGR9k**

#I* V9KjI9RNGM*nX9*P9MM9*H8RGOL9*L9*QRN7L9*V97VGjGIGM8* VOGM* IG89*Y* IN*KGV9*97*HINP9*HROQR9VVGU9*L9V*KOL]I9V*L9*

K8M[mINMGO7* IORV*L9*P9V*H[NV9V*L9*L8U9IOHH9K97Mk*19IN* VOXVSM97L*NIORV*X79* R8HO7V9*NLNHMNMGU9*LX*HINP97MN*

ZNP9*NXi*ZNPM9XRV*97UGRO779K97MNXi*HR8V97MV*HOXUN7M*GKHNPM9R*LGR9PM9K97M*I9*L8ROXI9K97M*L9*IN*QROVV9VV9*9M*

IN*UG9*ZXMXR9*LX*7OXU9NXS78k***

V7C! !":$;#&:#!():&!1L&($-%#!+&B4/%%/'-+$#!

*

+9HXGV* HIXVG9XRV* N7789V4* IF9iHOVGMGO7* Y* IN* HOIIXMGO7* L9* IFNGR* 9VM* VXVH9PM89*LF97MRNG79R* NX* IO7Q* M9RK9*

IFNHHNRGMGO7* LFX7* Vm7LROK9* G7ZINKKNMOGR9k* (OXM* LFNjORL* IOPNI9K97M* NX* 7GU9NX* L9V* NIU8OI9V* HXIKO7NGR9V*

LGR9PM9K97M*97*PO7MNPM*NU9P*I9V*8I8K97MV*HOIIXN7MV*L9*IFNGRk*

,G7VG4* LGU9RV*KOL]I9V* N7GKNXi*O7M* 8M8* 8MXLG8V* NZG7* L9* POKHR97LR9*P9* IG97*97MR9* Vm7LROK9* G7ZINKKNMOGR9* 9M*

HOIIXMGO7*L9* IFNGRk*1[9\*L9V*VOXRGV*9iHOV89V*Y*L9V*UNH9XRV*8KN7N7M*L9*POKjXVMGO7*L9*LG9V9I*9M*L9*HNRMGPXI9V*

XIMRNZG79V* PNRjO789V4* L9V* R8NPMGO7V* G7ZINKKNMOGR9V* NX* 7GU9NX* HXIKO7NGR9* O7M* 8M8* OjV9RU89V* L9* KN7G]R9*

GKHORMN7M94*HOXUN7M*97MRNG79R*L9V* I8VGO7V*NX*7GU9NX*L9* IF,+"4* VN7V*nX9* I9* ZNPM9XR* *HROSG7ZINKKNMOGR9* *("0α*

r0NPM9XR*L9*78PROV9*MXKORNI9*NIH[Ns*VOGM*GKHIGnX8*r_`sk*

+9*HIXV4*MOXWOXRV*P[9\*IFN7GKNI4*LN7V*X79*8MXL9*HXjIG89*97*;<=a*HNR*IF8nXGH9*LX*+R*TG*2GX4*97*1[G794*GI*N*8M8*KGV*

97*8UGL97P9*X79*NXQK97MNMGO7*L9*R8NPMGO7V*L9*HROSG7ZINKKNMOGR9V*9M*LFX79*[mH9RPONQXINjGIGM8*NU9P*ZORKNMGO7*

L9*M[ROKjXV*UNVPXINGR9V*NX*7GU9NX*LX*HINP97MN*P[9\*L9V*RNM9V*97P9G7M9V*9iHOV89V*Y*L9*ZNGjI9V*LOV9V*L9*D3;4A*

r=AKQ>uQ*97*G7VMGIINMGO7V*G7MRNMRNP[8NI9Vs*r_Ask*

1[9\*IF[OKK94*I9*IG97*97MR9*HOIIXMGO7*L9*IFNGR*9M*G7ZINKKNMGO7*VmVM8KGnX9*9VM*8QNI9K97M*8MXLG8*L9HXGV*

HIXVG9XRV*N7789Vk*!7*IG97*HIXV*HNRMGPXIG9R*97MR9*9iHOVGMGO7*L9*IFNGR*9iM8RG9XR*9M*7OMNKK97M*NXi*D3=<*9M*D3*;4A*

NU9P*IN*VXRU97X9*LFX79*HROLXPMGO7*HIXV*GKHORMN7M9*L9*ZNPM9XRV*HROSG7ZINKKNMOGR9V*POKK9*I9V*G7M9RI9XuG79V*#2S

a*9M*#2Sc*N*8M8*L8KO7MR8*r_ask*19H97LN7M4*I9*IG97*NU9P*X79*9iHOVGMGO7*Y*IFNGR*G7M8RG9XR*7FN*HX*gMR9*8MNjIGk*



* ca*

#I*N*L8WY*8M8*KGV*97*8UGL97P9*X7*IG97*LGR9PM*97MR9*HOIIXMGO7*L9*IFNGR4*7OMNKK97M*IORV*LF8HGVOL9V*L9*HOIIXMGO7*HIXV*

NGQXV4*9M*IN*VXRU97X9*LF,$1*OX*LFG7ZNRPMXV*LX*KmOPNRL9k*19V*PO7V8nX97P9V*PIG7GnX9V*QRNUGVVGK9V*VO7M*IF9ZZ9M*L9*

KXIMGHI9V*G7M9RNPMGO7V*LN7V*IFORQN7GVK9*POKK9*7OXV*IFNUGO7V*UX*HR8P8L9KK97M4*KNGV*VO7M*HRG7PGHNI9K97M*IG89V*

Y*X79*G7ZINKKNMGO7*VmVM8KGnX9*9M*X79*LmVZO7PMGO7*97LOUNVPXINGR9k*

+9*KXIMGHI9V* KNRnX9XRV* G7ZINKKNMOGR9V* VO7M* 8MXLG8V* POKK9* HNR* 9i9KHI9* IN* 1&D* rDROM8G79* 1SR8NPMGU9s4* #2a4*

("0α4* I9* MNXi* L9* ZGjRG7OQ]794* IN* 7XK8RNMGO7* L9* I9XPOPmM9V4* jG97* nX9* I9* IG97* LGR9PM* 97MR9* IF9iHOVGMGO7* Y* IN*

HOIIXMGO7*L9*IFNGR*9M*P9RMNG7V*L9*P9V*KNRnX9XRV*VOGM*HIXV*LGZZGPGI9*Y*8MNjIGR*PINGR9K97Mk**

19*7F9VM*HNV*I9*PNV*L9*IN*1&D4*nXG*9VM*ZR8nX9KK97M*R9MROXU89*Y*L9V*7GU9NXi*HIXV*8I9U8V*nX9*IN*7ORKNI9*P[9\*L9V*

HOHXINMGO7V*9iHOV89V*Y*IN*HOIIXMGO7*L9*IFNGR*r_bs4*P[9\*IFN7GKNI*POKK9*P[9\*IF[OKK9k*#I*97*UN*L9*KgK9*NX*POXRV*

L9*IN*QROVV9VV9k*

*

+N7V*P9MM9*OHMGnX94*LN7V*X79*HR9KG]R9*8MXL9*LNMN7M*L9*;<==*NXi*)MNMVS!7GV*rNRMGPI9*'*rAss4*IF8nXGH9*LX*

+R*299*VF9VM*NMM9I89*Y*8MXLG9R*I9*IG97*97MR9*IF9iHOVGMGO7*L9*Z9KK9V*97P9G7M9V*97*L8jXM*L9*QROVV9VV9*rVOXV*;;*',s*

Y*IN*HOIIXMGO7*L9*IFNGR*Y*IFNLR9VV9*L9*R8VGL97P94*9M*IN*VXRU97X9*LFX7*Vm7LROK9*G7ZINKKNMOGR9k**

'XR*X79*PO[ORM9*L9*=a@a*Z9KK9V*97*L8jXM*L9*QROVV9VV94*97RJI89V*L9*=@@b*Y*;<<=*LN7V*IF8MNM*L9*D977VmIUN7G94*

GI* N* 8M8* 9VMGK8* IF9iHOVGMGO7* Y* HIXVG9XRV* HOIIXN7MV* L9* IFNGR* NX* POXRV* L9* IN* QROVV9VV94* VXR* IN* jNV9* L9* R9I9U8V* L9*

VMNMGO7V*L9*K9VXR9*LN7V*IN*R8QGO7k*2FqQ9*KNM9R79I*8MNGM*POKHRGV*97MR9*=`*9M*``*N7V4*9II9V*ZXR97M*VXGUG9V*WXVnXFY*

IFNPPOXP[9K97Mk*

,* NG7VG* 8M8*9VMGK8* IF9iHOVGMGO7*KOm9779* NXi*D3=<4*D3;4A4*KO7OimL9*L9*PNRjO79*1.4*LGOimL9*LFN\OM9*".;4*

LGOimL9*L9*VOXZZR9*'.;4*9M*97*O\O79*._k*

29*KNRnX9XR*XMGIGV8*HOXR*K9MMR9*97*8UGL97P9*X7*HOM97MG9I*Vm7LROK9*G7ZINKKNMOGR9* ZXM* IN*1&D4*LOV89*VXR*L9V*

HR8I]U9K97MV* VN7QXG7V* KNM9R79IV* HNR* K8M[OL9* L9* L8M9PMGO7* %2#',* rM9P[7GnX9* LhGKKX7ONjVORHMGO7* HNR*

97\mK9*IG89s4*NU9P*X7*V9XGI*L9*HOVGMGUGM8*L9*c*7Q>K2k*%7*KOm97794*I9V*HR8I]U9K97MV*8MXLG8V*ZXR97M*R9PX9GIIGV*Y*

=<*',k*



* cb*

19*V9XGI*N*8M8*R9M97X*PNR*HIXVG9XRV*8MXL9V*HR8P8L97M9V*NUNG97M*HX*K9MMR9*97*8UGL97P9*X7*IG97*97MR9*Vm7LROK9*

G7ZINKKNMOGR9*NU9P*X79*1&D*VXH8RG9XR9*Y*P9*V9XGI*9M*X7*VXRSRGVnX9*L9*7NGVVN7P9*HR8KNMXR89k*19H97LN7M4*LX*ZNGM*

LFX7* 7OKjR9* G7VXZZGVN7M* L9* 7NGVVN7P9V* HR8KNMXR89V* r@@* VXR* =a@a* 7NGVVN7P9Vs* IN* HXGVVN7P9* VMNMGVMGnX9* 8MNGM*

G7VXZZGVN7M9*HOXR*8MXLG9R*P9MM9*NVVOPGNMGO7k*

*

,G7VG4* X79* 8I8UNMGO7* LX* Vm7LROK9* G7ZINKKNMOGR9* rPO7P97MRNMGO7* L9* 1&D* �* Y*c7Q>KIs* N* 8M8*KGV9* 97*

8UGL97P9*P[9\*HR]V*L9*=`4_c�*r;``*PNVs*L9*IN*HOHXINMGO7*8MXLG89k*

/IOjNI9K97M4*X79*/11-.+/'+-&!,-1+'+;#!#&'$#!4/!1:$;#&:#!():&!1L&($-%#!+&B4/%%/'-+$#!#&!(>3:'!(#!S$-11#11#*

9M*HOIIXMGO7*L9* IFNGR*N*HX*gMR9*KGV9*97*8UGL97P9*HOXR* 4)#K,-1+'+-&!,/$'+.:4/+$#!/:K!FG8@!#'!FG!6HC*NG7VG*nXFY*

4)-M-&#4*HRG7PGHNI9K97M*IORVnX9*IF9iHOVGMGO7*N*9X*IG9X*NX*POXRV*LX*HR9KG9R*MRGK9VMR9k*

+N7V*I9V*ZNGMV4*HOXR*X79*8I8UNMGO7*L9*IN*PO7P97MRNMGO7*L9*D3=<*L9*@4;µQ>K_4*O7*R9MROXU9*X79*NXQK97MNMGO7*LX*

RGVnX9*L9*VXRU97X9*LFX7*Vm7LROK9*G7ZINKKNMOGR9*r1&D*�*c7Q>KIs*NU9P*X7*.LL*RNMGO*Y*=4`=k*

+9*KgK9*HOXR*X79*8I8UNMGO7*L9*IN*PO7P97MRNMGO7*L9*D3*;4A*L9*`4aµQ>K_4*O7*R9MROXU9*X7*.&*Y*=4`bk*%7ZG7*HOXR*

X79*8I8UNMGO7*97*O\O79*._*L9*b4@*HHj4*O7*7OM9*X79*8I8UNMGO7*L9*IF.&*Y*=4`@k*

#I* 7FN* HNV* 8M8* KGV* 97* 8UGL97P9* L9* IG97* NU9P* IF9iHOVGMGO7* NX* 1.4* ".;4* '.;* OX* X7* VXRHOGLVk* DNR* NGII9XRV4*

IFNVVOPGNMGO7*PO7P9R7N7M*4)#K,-1+'+-&!Y!4)-M-&#*HR8V97M9*X79*HNRMGPXINRGM8*HXGVnXF9II9*9VM*,4:1!B-$'#!/:!.-:$1!(#!

4)>'>4*rLFNURGI*Y*V9HM9KjR9s4*VNGVO7*HROHGP9*Y*VN*ZORKNMGO7k**

*

19MM9*HR9KG]R9*8MXL9*KO7MR9*jG97*I9*IG97*97MR9*IN*VXRU97X9*LFX7*Vm7LROK9*G7ZINKKNMOGR9*NX*POXRV*L9V*

HR9KG]R9V*8MNH9V*L9*IN*QROVV9VV9*9M* IF9iHOVGMGO7*Y* IN*HOIIXMGO7*L9* IFNGR4* VXRMOXM*HNRMGPXINGR9*9M*Y* IFO\O79k* #I*9VM*

HROjNjI9*nX9*P9*Vm7LROK9*G7ZINKKNMOGR9*VOGM*NX*KOG7V*97*HNRMG9*IG8*Y*IN*VXRU97X9*L9*POKHIGPNMGO7V*NX*POXRV*L9*

IN*QROVV9VV94*9M*7OMNKK97M*L9*7NGVVN7P9V*HR8KNMXR89Vk*

!79*R8P97M9*8MXL9*PN7NLG9779*HXjIG89*97*OPMOjR9*;<;=*V9KjI9*PO7ZGRK9R*P9MM9*OjV9RUNMGO7*r_csk*#I*VFNQGM*LFX79*

8MXL9*HROVH9PMGU9*L9*PO[ORM9*R9MROXUN7M*8QNI9K97M*X7*IG97*97MR9*IF9iHOVGMGO7*NXi*HNRMGPXI9V*ZG79V*rD3;4As*NU9P*

IN*KGV9* 97* 8UGL97P9*LFX79* 8I8UNMGO7*KOL8R89*LX* MNXi* L9*1&D* NX*POXRV*LX* MROGVG]K9* MRGK9VMR9* L9* QROVV9VV9*



* cc*

rUNI9XR* K8LGN79* Y* =a4bKQ>2s* 9M* P9*KgK9* HOXR* X79* LXR89* LF9iHOVGMGO7* HIXMJM* POXRM9* r97MR9* =A* 9M* _<* WOXRV*

LF9iHOVGMGO7sk*19H97LN7M4*P9MM9*KgK9*9iHOVGMGO7*79*V9KjI9*HNV*NZZ9PM9R*I9V*MNXi*HINVKNMGnX9V*LFG7M9RI9XuG79V*

a*OX*c*7G*L9*("0*αk*+9*HIXV4*IF9iHOVGMGO7*Y*IFO\O79*7FN*HNV*8M8*8MXLG89*LN7V*P9M*NRMGPI9k*

*

'XR*I9*HIN7*K8MNjOIGnX94*IF8nXGH9*LX*+R*TN7*6G4*97*1NIGZOR7G9*NXi*)MNMVS!7GV*97*;<=@*N*K978*X79*8MXL9*

VXR* I9*K8MNjOIOK9*L9* =a<* Z9KK9V* 97P9G7M9V* rNRMGPI9* '* rassk* 29*K8MNjOIOK9*9VM* IF97V9KjI9* L9V*K8MNjOIGM9V*

R9MROXU8V* NX* 7GU9NX* LX* V8RXK* VN7QXG7k* #IV* O7M* P[9RP[8* Y* 8MXLG9R* I9V* P[N7Q9K97MV* VXRU97N7M* LN7V* I9*

K8MNjOIOK9*KNM9R79I*V9IO7*IF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGR*9M*HIXV*HR8PGV8K97M*NX*MRNZGP*ROXMG9Rk**

,G7VG4*=a<*8P[N7MGIIO7V*L9*V8RXK*VN7QXG7*KNM9R79I*O7M*8M8*R9PX9GIIGV*P[9\*L9V*Z9KK9V*97P9G7M9V*97*KGIG9X*L9*

QROVV9VV94*9M*IF9iHOVGMGO7*NX*1.4*"Oi*9M*D3*;4A*N*8M8*9VMGK89*Y*I9XR*NLR9VV9*L9*R8VGL97P9*HNR*KOL8IGVNMGO7k*2N*

HOHXINMGO7* 8MXLG89* N* 8M8*P[OGVG9* VH8PGZGnX9K97M* LX* ZNGM* L9* I9XR* IG9X* L9* R8VGL97P9*LN7V* IN* UNII89* P97MRNI9* L9*

1NIGZOR7G94*R8QGO7*HNRMGPXIG]R9K97M*PO77X9*HOXR*HR8V97M9R*X7*[NXM*MNXi*L9*HOIIXMGO7*HNRMGPXINGR9*LN7V*IFNGRk*29V*

8P[N7MGIIO7V*O7M*8M8*V8HNR8V*97*`*QROXH9V*V9IO7*I9XR*7GU9NX*LF9iHOVGMGO7*NXi*HOIIXN7MV*L9*IFNGRk*

!79*N7NImV9*LX*K8MNjOIOK9*Y*[NXM9*R8VOIXMGO7*N*97VXGM9*8M8*R8NIGV89*HNR*K8M[OL9*L9*VH9PMROK8MRG9*L9*KNVV9*

NZG7* LFOjM97GR* X79* PNRMOQRNH[G9* POKHI]M9* L9V* K8MNjOIGM9V* HR8V97MV* LN7V* I9* V8RXK* KNM9R79Ik* !79* LOXjI9*

N7NImV9*N*8M8*9ZZ9PMX894*IFX79*HNR*X79*K8M[OL9*L9*P[ROKNMOQRNH[G9*jNV89*VXR*I9V*G7M9RNPMGO7V*[mLROH[GIGnX9V*

rBGIGPs*rGO7*HOVGMGZVs4*9M*IN*V9PO7L9*HNR*P[ROKNMOQRNH[G9*NXi*POIO779V*L9*1=c*rGO7V*78QNMGZVsk*

29V*PNRMOQRNH[G9V*LX*K8MNjOIOK9*L9V*VXW9MV*8MXLG8V*ZXR97M*NIORV*POKHNR89V*Y*P9Xi*L9*HOHXINMGO7V*PO7MRJI9V4*

nXG*79*ZXR97M*HNV*VOXKGV9V*Y*L9*[NXMV*7GU9NXi*L9*HOIIXMGO7*L9*IFNGRk**

,U9P* IN* K8M[OL9* BGIGP4* `<_c* KNRnX9XRV* K8MNjOIGnX9V* O7M* 8M8* KGV* 97* 8UGL97P94* LO7M* =c=* VO7M* NVVOPG8V* Y*

IF9iHOVGMGO7*Y*P9V*KNRnX9XRV*L9*HOIIXMGO7*ROXMG]R9k*(N7LGV*nXFNU9P* IN*K8M[OL9*1=c4*`@Ab*KNRnX9XRV*O7M*8M8*

8MXLG8V4*LO7M*;A=*VO7M*NVVOPG8V*Y*IN*HOIIXMGO7*L9*IFNGRk*

DNRKG*MOXV*P9V*K8MNjOIGM9V4*a*VO7M*HIXV*HNRMGPXIG]R9K97M*NVVOPG8V*Y*IF9iHOVGMGO7*NX*MRNZGP*ROXMG9R*:*'8RG794*NPGL9*

IG7OI8GnX9*9M*NPGL9*[9HMNL9PN7O�nX9*nXG*VO7M*R9MROXU8V*97*nXN7MGM8V*HIXV*ZNGjI9V4*MN7LGV*nX9*IN*1R8NMG7G79*9M*I9*

3mOSG7OVGMOI*VO7M*R9MROXU8V*97*nXN7MGM8*HIXV*8I9U89*LX*ZNGM*L9*P9MM9*9iHOVGMGO7k*



* c@*

+9*HIXV4*;`*UOG9V*K8MNjOIGnX9V*VO7M*8QNI9K97M*NVVOPG89V*Y*IF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGR4*LO7M*@*VO7M*IG89V*

NX* K8MNjOIGVK9* L9V* IGHGL9V* rNPMGUNMGO7* OX* HROLXPMGO7* L9* 7OUO* LFNPGL9V* QRNV4* K8MNjOIGVK9* L9V*

QImPOH[OVH[OIGHGL9V}s*9M*LX*VMR9VV*OimLNMGZk*19IN*VGQ7GZG9*nX9*I9*ZO7PMGO779K97M*L9*P9V*UOG9V*K8MNjOIGnX9V*9VM*

KOLGZG8*VOXV*IF9ZZ9M*L9*P9MM9*9iHOVGMGO7k**

*

DNRKG* P9V* UOG9V* K8MNjOIGnX9V4* P9RMNG79V* O7M* 8M8* HIXV* HNRMGPXIG]R9K97M* 8MXLG89V* NZG7* LF8PINGRPGR* I9V*

K8PN7GVK9V* HOVVGjI9V* NjOXMGVVN7MV* Y* P9V* KOLGZGPNMGO7Vk* #I* VFNQGM* L9* IN* UOG9* L9* IFNPGL9* IG7OI8GnX94* L9* IFNPGL9*

NRNP[GLO7GnX9*9M*L9*IN*UGMNKG79*%4*nXG*HR8V97M97M*MOXM9V* I9V*MROGV*X7*RJI9*LN7V*IN*R8QXINMGO7*L9V*H[87OK]79V*

G7ZINKKNMOGR9Vk**

S! 2N*;-+#!(#!4)/.+(#!4+&-4>+T:#*rHROSG7ZINKKNMOGR9s*:**

#I* VFNQGM* LFX7* NPGL9* QRNV* HOImG7VMNXR8* NHHNRM97N7M* NXi* OK8QNSa4* PO7VMGMX8* L9* =c* NMOK9V* L9* PNRjO794* LFX79*

ZO7PMGO7*NPGL9*PNRjOimIGnX9*9M*L9*L9Xi*LOXjI9V*IGNGVO7Vk*

1OKK9*7OXV*IFNUO7V*UX*HR8P8L9KK97M4*IF9ZZ9M*L9V*HNRMGPXI9V*GVVX9V*L9*IN*HOIIXMGO7*L9*IFNGR*IG89*NX*MRNZGP*ROXMG9R*

97MRNG79*IN*ZORKNMGO7*L9*RNLGPNXi*IGjR9V*UGN*X7*VMR9VV*OimLNMGZk*19V*9VH]P9V*R8NPMGU9V*L9*IFOimQ]79*UO7M*G7M9RNQGR*

NU9P*I9V*HNROGV*K9KjRN7NGR9V*L9V*P9IIXI9V4*9M*7OMNKK97M*97MRNG79R*IFNPMGUNMGO7*L9*IF97\mK9*H[OVH[OIGHNV9*,;k*

19II9SPG*UN*97MRNG79R*X79*[mLROImV9*L9V*H[OVH[OIGHGL9V*PO7VMGMXN7MV*I9V*K9KjRN79V*P9IIXINGR9V4*NjOXMGVVN7M*Y*IN*

ZORKNMGO7*LFNPGL9V*QRNV*HOImG7VNMXR8V*9M*L9* ImVOH[OVH[OIGHGL9V4* ZNUORGVN7M* IN*HROLXPMGO7*LFNPGL9*IG7OI8GnX9*9M*

LFNPGL9*NRNP[GLO7GnX9k**

+X*ZNGM*LFX79*LOXjI9*IGNGVO7*PNRjO7894*P9V*L9Xi*NPGL9V*UO7M*HOXUOGR*gMR9*OimL8V*HNR*IGHOSOimQ87NMGO7*97*NPGL9*

@S[mLROH9ROimOPMNL9PNL97OGP* r@SBD.+%s* 9M* 97* NPGL9* =_SBD.+%k* 19XiSPG* UO7M* 97VXGM9* gMR9* MRN7VZORK8V* 97*

NPGL9*@S[mLROimOPMNL9PNL87OGL9*r@SB.+%s*9M*=_SB.+%*nXG* VO7M* MOXV*L9Xi*L9V*KNRnX9XRV*L9*VMR9VV*OimLNMGZV*

MOXP[N7M*I9V*IGHGL9Vk**

,G7VG* LN7V* P9MM9*8MXL94* VOXV* IF9ZZ9M*L9* IF9iHOVGMGO7* Y* IN* HOIIXMGO7* L9* IFNGR* IG89* NX* MRNZGP* ROXMG9R4* IN* nXN7MGM8*L9*

KNRnX9XRV*L9*VMR9VV*OimLNMGZ*r=_SB.+%s*9VM*NXQK97M89*HOXR* I9V*HOHXINMGO7V* I9V*HIXV*9iHOV89V4* MN7LGV*nX9* IN*

nXN7MGM8*LFNPGL9*IG7OI8GnX9*9M*L9*ZNPM9XRV*G7M9RK8LGNGR9V*9VM*LGKG7X89*PNR*PO7VOKK89k*



* @<*

+9* KgK94* IFX7* L9V* L8RGU8V* L9* IFNPGL9* IG7OI8GnX94* IFNPGL9* QNKKNSIG7OI8GnX94* K8MNjOIGM9* N7MGSG7ZINKKNMOGR9*

HOXUN7M*7OMNKK97M*G7[Gj9R*IN*Vm7M[]V9*L9*I9XPOMRG]79*-`4*9VM*8QNI9K97M*LGKG7X89k**

S! 2N*;-+#!(#!4)/.+(#!/$/.Z+(-&+T:#!rHROSG7ZINKKNMOGR9s*:*

#I*VFNQGM*LFX79*L9XiG]K9*UOG9*K8MNjOIGnX9*nXG*UOGM*VO7*NPMGUGM8*KOLGZG89*HNR* IF9iHOVGMGO7*Y* IN*HOIIXMGO7*L9*IFNGR*

LN7V*P9MM9*8MXL9k*

2FNPGL9* NRNP[GLO7GnX9* 9VM* 8QNI9K97M* X7* NPGL9* QRNV* HOImSG7VNMXR8* OK8QNSa4* HR8V97M* HRG7PGHNI9K97M* LN7V* I9V*

H[OVH[OIGHGL9V* K9KjRN7NGR9Vk* #I* 9VM* X7* K8MNjOIGM9* G7M9RK8LGNGR9* G7M9RU97N7M* LN7V* HIXVG9XRV* UOG9V*

K8MNjOIGnX9V*R8QXIN7M*L9V*H[87OK]79V*HROSG7ZINKKNMOGR9V*9M*L9*UNVOLGINMNMGO7k*

!79*ZOGV*IGj8R8*L9V*K9KjRN79V*P9IIXINGR9V4*GI*H9XM*gMR9*MRN7VZORK8*:**

S*97*8POVN7O�L9V*HXGV*97*I9XPOMRG]79*VOXV*IF9ZZ9M*L9*IGHOSOimQ87NV9V**

S*97*HROVMNQIN7LG79V*HNR*IFNPMGO7*L9*PmPIOSOimQ87NV9Vk**

+N7V* P9MM9* 8MXL94* HIXVG9XRV*KNRnX9XRV* G7M9RK8LGNGR9V* HROSG7ZINKKNMOGR9V* NHHNRM97N7M* Y* P9MM9* UOG9* O7M* 8M8*

R9MROXU8V*97*nXN7MGM8*NXQK97M89*VOXV*IF9ZZ9M*L9*IF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGRk*

29V*I9XPOMRG]79V*NG7VG*nX9*I9V*HROVMNQIN7LG79V*VO7M*MOXV*L9V*L9Xi*K8LGNM9XRV*ZORM9K97M*HROSG7ZINKKNMOGR9V4*9M*

nXG*VO7M*7OMNKK97M*R9MROXU8V*97*nXN7MGM8*NXQK97M89*LN7V*L9V*HNM[OIOQG9V*M9II9V*nX9*IN*HR8S8PINKHVG9*OX*L9V*

PNV*L9*HR8KNMXRGM8k*

%7*9ZZ9M4*X79*NXQK97MNMGO7*L9V*HROVMNQIN7LG79V*NX*POXRV*L9*IN*QROVV9VV9*H9XM*97MRNG79R*L9V*H[87OK]79V*L9*

PO7MRNPMGO7* XM8RG79* 9M* L9* UNVOLGINMNMGO7k* +9V* N7OKNIG9V* HINP97MNGR9V* NG7VG* nX9* L9V* H9RMXRjNMGO7V* LX* ZIXi*

VN7QXG7* XM8RG7* VO7M* 8QNI9K97M* VXVH9PM89V* LFgMR9* IG89V* Y* P9V* KOLGZGPNMGO7V* L9* UOG9V* K8MNjOIGnX9V* L9V*

HROVMNQIN7LG79Vk*

3NGV*I9V*9ZZ9MV*L9V*KOLGZGPNMGO7V*LX*K8MNjOIGVK9*L9V*HROVMNQIN7LG79V*79*V9KjI9*HNV*V9*IGKGM9R*Y*L9V*MROXjI9V*

OjVM8MRGPNXik*%7*9ZZ9M4*P9MM9*8MXL9*LX*K8MNjOIOK9*KNM9R79I*PORROjOR9*8QNI9K97M*X79*HR8P8L97M9*8MXL9*VXR*I9*

VXW9M* N7GKNI4* R8NIGV89* HNR* IN* KgK9* 8nXGH94* nXG* KO7MRNGM* 8QNI9K97M4* VXR* L9V* VOXRGV* 9iHOV89V* NX* ".;4* X79*

H9RMXRjNMGO7* LX*K8MNjOIGVK9* L9V* HROVMNQIN7LG79V4* 9M* 7OMNKK97M* L9V* PmPIOOimQ87NV9V4* R9VHO7VNjI9V* LFX79*

NQQRNUNMGO7*L9*MROXjI9V*79XROIOQGnX9V*V9KjINjI9V*Y*P9Xi*LFX79*KNINLG9*LF,I\[9GK9R*r_@sk*



* @=*

*

S! 29*K8MNjOIGVK9*L9*IN*;+'/%+&#!=*

29*K8MNjOIGVK9*L9*IN*UGMNKG79*%*9VM*8QNI9K97M*NVVOPG8*NX*H[87OK]79*L9*VMR9VV*OimLNMGZ*KNGV*HOXR*X79*NXMR9*

RNGVO7*nX9*I9V*HR8P8L97MV4*HXGVnXFGI*WOX9*LNUN7MNQ9*X7*RJI9*HROM9PM9XR*PO7MR9*P9IXGSPGk**

2N*UGMNKG79*%4*G7PIXN7M*I9V*MOPOH[8ROIV*9M*I9V*MOPOMRG87OIV4*VO7M*L9V*N7MGSOimLN7MV*IGHOVXIOjI9V*9M*NQGVV97M*LO7P*

POKK9*L9V*NQ97MV*HROM9PM9XRV*PO7MR9*I9*VMR9VV*OimLNMGZ*NX*7GU9NX*L9V*K9KjRN79V*P9IIXINGR9Vk*19H97LN7M4*LN7V*

P9MM9* 8MXL94* O7* RNHHORM9* X79*jNGVV9* L9* IFNPMGUGM8* LX*K8MNjOIGVK9*L9* IN* UGMNKG79*%* IORV*LFX79*9iHOVGMGO7* Y* IN*

HOIIXMGO7*L9*IFNGRk*

!7*NXMR9*K8MNjOIGM94*IF[GVMGLG794*nXG*HOVV]L9*8QNI9K97M*X79*NPMGO7*N7MGSG7ZINKKNMOGR9*9M*HROM9PMRGP9*PO7MR9*I9*

VMR9VV*OimLNMGZ4*UOGM*NXVVG*VO7*NPMGUGM8*LGKG7X89*LN7V*P9*PO7M9iM9k*

*

,G7VG* P9V* LO7789V* VXQQ]R97M* IN* VXRU97X9*L9*KOLGZGPNMGO7V* LX*K8MNjOIOK9*LX* V8RXK*KNM9R79I* VOXV*

IF9ZZ9M* L9* IF9iHOVGMGO7* Y* P9RMNG7V* ZNPM9XRV* L9* HOIIXMGO7* L9* IFNGRk* 19V* ZNPM9XRV* HOIIXN7MV* V9KjI97M* HOXUOGR* NQGR*

LGR9PM9K97M*VOXV*IN*ZORK9*L9*RNLGPNXi*IGjR9V*OX*G7LGR9PM9K97M*97*ZNUORGVN7M* IN*VXRU97X9*L9*VMR9VV*OimLNMGZ*9M*

LFG7ZINKKNMGO7*VmVM8KGnX9k**

2FX79*L9V*HRG7PGHNI9V*PGjI9V*L9*P9V*RNLGPNXi*IGjR9V*V9KjI9*gMR9*I9V*K9KjRN79V*P9IIXINGR9V*H[OVH[OIGHGLGnX9Vk*

#I*V9KjI9RNGM*LO7P*nX9*P9RMNG79V*UOG9V*K8MNjOIGnX9V*HROSG7ZINKKNMOGR9V*VO7M*NPMGU89V*rNPGL9*IG7OI8GnX9*9M*NPGL9*

NRNP[GLO7GnX9s* VOXV* IF9ZZ9M* L9* IN* HOIIXMGO7* L9* IFNGR* MN7LGV* nX9* LFNXMR9V* UOG9V* N7MGSG7ZINKKNMOGR9V* rUGMNKG79* %s*

VO7M*G7[Gj89Vk*

19V*L9Xi*8MXL9V*VXQQ]R97M*LO7P*nX9*IF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGR*NX*POXRV*L9*IN*QROVV9VV9*H9XM*97MRNG79R*

L9V*KOLGZGPNMGO7V*L9*HIXVG9XRV*UOG9V*K8MNjOIGnX9V*97* ZNU9XR*L9*HROP9VVXV*HROSG7ZINKKNMOGR9V*9M*NjOXMGR*Y* IN*

VXRU97X9*LFX7*ZNGjI9*Vm7LROK9*G7ZINKKNMOGR9*jGOIOQGnX9*LXRN7M*IN*QROVV9VV9k**

*



* @;*

V7V! 2$-:34#1!(:!%>'/3-4+1%#!S4:.+(+T:#!

*

'FGI*8MNGM*L9HXGV*IO7QM9KHV*VXVH9PM8*nX9*IN*HOIIXMGO7*L9*IFNGR4*7OMNKK97M*HNRMGPXINGR94*HOXUNGM*ZNUORGV9R*

IN*VXRU97X9*L9*LGNj]M9*L9*MmH9*;4*HRG7PGHNI9K97M*97*G7LXGVN7M*X79*G7VXIG7OSR8VGVMN7P94*L9*HIXV*97*HIXV*LF8MXL9V*

V9KjI97M* I9* PO7ZGRK9R* r`<sk* 19IN* V9KjI9* LFNXMN7M* HIXV* URNG* HOXR* L9V* R8QGO7V* Q8OQRNH[GnX9V* O{* I9V* MNXi*

LF9iHOVGMGO7*NXi*HOIIXN7MV*VO7M*R9INMGU9K97M*8I9U8Vk**

DNR* 9i9KHI94* LN7V* X79* 8MXL9* VXGVV9* L9* ;<=`* r`=s4* GI* N* 8M8* KGV* 97* 8UGL97P9* X79* NVVOPGNMGO7* HOVGMGU9* 97MR9*

IF9iHOVGMGO7*P[RO7GnX9*NXi*D3=<*9M*".;*9M*IN*VXRU97X9*L9*LGNj]M9*P[9\*IFNLXIM9*r.&*L9*=4`<*HOXR*IF9iHOVGMGO7*

NX*D3=<*9M*.&*L9*=4=@*HOXR*P9II9*NX*".;s4*9M*P9*KgK9*Y*L9V*PO7P97MRNMGO7V*G7Z8RG9XR9V*NXi*V9XGIV*KNiGKXKV*

LF9iHOVGMGO7k*

1O7P9R7N7M*IN*QROVV9VV94*HIXVG9XRV*8MXL9V*POKK97P97M*Y*V9*H97P[9R*VXR*IN*nX9VMGO74*9M*X7*PO7V97VXV*

V9KjI9*V9*ZORK9R*NXMOXR*LFX7*IG97*8QNI9K97M*97MR9*HOIIXMGO7*L9*IFNGR*9M*MROXjI9V*LX*K8MNjOIGVK9*QIXPGLGnX9*NX*

POXRV*L9*IN*QROVV9VV94*HRG7PGHNI9K97M*HOXR*X79*9iHOVGMGO7*NXi*'.;4*"Oi*9M*.\O79*r`;s4*NG7VG*nX9*IN*VXRU97X9*L9*

LGNj]M9*Q9VMNMGO779Ik*

19H97LN7M4*IFGKHNPM*LFX79*9iHOVGMGO7*NXi*HNRMGPXI9V*ZG79V*7FN*97POR9*nX9*H9X*8M8*8MXLG84*7OMNKK97M*HOXR*I9V*

D3*;4A4*LO7M*I9V*R8VXIMNMV*VFNU]R97M*HNRZOGV*LGVPORLN7MVk*

*

2N*L8ZG7GMGO7*L9*IF.3'*LX*LGNj]M9*Q9VMNMGO779I*97QIOj9*L9Xi*97MGM8V*LGZZ8R97M9V*:**

S! 'OGM*X79*N7OKNIG9*L9*IN*MOI8RN7P9*QIXPGLGnX9*nXG*NHHNRNGM*NX*POXRV*L9*IN*QROVV9VV94*VOXU97M*Y*HNRMGR*L9*

;`*',4*9M*nXG*LGVHNRNGMRN*97VXGM9*NHR]V*IFNPPOXP[9K97Mk**

S! 'OGM* X7* LGNj]M9* HR89iGVMN7M* Y* IN* QROVV9VV94* 97* Q878RNI* L9* MmH9* ;* 9M*K8PO77X* WXVnXFY* IORV* 9M* nXG* V9*

R8U]I9*Y*P9*KOK97MSIY*r`_sk**

.7*9VMGK9*nXF97UGRO7*=A�*L9V*LGNj]M9V*Q9VMNMGO779IV*V9RNG97M*97*ZNGM*L9V*LGNj]M9V*L9*MmH9*;*K8PO77XVk**

DIXVG9XRV* POKHIGPNMGO7V* H9XU97M* VXRU97GR* P[9\* I9* Z^MXV*:*KNPROVOKG9* rHOGLV* Y* IN* 7NGVVN7P9* VXH8RG9XR* Y* `uQs*

NU9P* RGVnX9* L9* LGZZGPXIM8V* IORV* L9* IFNPPOXP[9K97M4* POKK9* X79* LmVMOPG9* L9V* 8HNXI9V* HNR* 9i9KHI94*

[mHOQImP8KG9V*Y*IN*7NGVVN7P94*L8MR9VV9*R9VHGRNMOGR9*9M*97POR9*VXRU97X9*L9*LGNj]M9*Y*IFqQ9*NLXIM9k**



* @_*

+9*KgK94*P[9\*IN*K]R94*I9*LGNj]M9*Q9VMNMGO779I*V9KjI9*8QNI9K97M*ZNUORGV9R*IN*VXRU97X9*L9*HR8S8PINKHVG94*L9*

RXHMXR9*HR8KNMXR89*L9V*K9KjRN79V4*LFNPPOXP[9K97M*HR8KNMXR8*OX*HNR*P8VNRG9779k*

19* LGNj]M9* H9XM* gMR9* MRN7VGMOGR9*KNGV* 9VM* Q878RNI9K97M* PO7VGL8R8* POKK9*X7* ZNPM9XR*L9* RGVnX9*L9* VXRU97X9*

LFX7* LGNj]M9* L8ZG7GMGZ* HNR* IN* VXGM9k* .7* 9VMGK9* nX9* I9* RGVnX9* L9* L8U9IOHH9R* X7* LGNj]M9* L9* MmH9* ;* NHR]V* NUOGR*

HR8V97M8*X7*LGNj]M9*Q9VMNMGO779I*9VM*V9HM*ZOGV*VXH8RG9XR*Y*P9IXG*L9*IN*HOHXINMGO7*Q878RNI9*r``sk*

,Xi*)MNMVS!7GV4*IN*HR8UNI97P9*L9*LGNj]M9*Q9VMNMGO779I*9VM*L9*a*Y*b�*97*;<=`4*NU9P*L9*ZORM9V*LGVHNRGM8V*V9IO7*I9V*

PNM8QORG9V*VOPGOSPXIMXR9II9V4* I9V*ORGQG79V*9M[7GnX9V*OX*I9*VXRHOGLV*7OMNKK97Mk*%7*0RN7P94* IN*HR8UNI97P9*9VM*L9*

c�*97*;<=;4*9II9*9VM*97*PO7VMN7M9*NXQK97MNMGO7*L9HXGV*I9V*N7789V*=@c<k*

*

1F9VM*LN7V*P9MM9*OHMGnX9*nX9*IF8nXGH9*L9*39GS1[X7*2X*VF9VM*97QNQ89*LN7V*X79*8MXL9*R8MROVH9PMGU9*97*

;<=b* Y* (NG|N7* rNRMGPI9* '* rbss4* nXG* PO7VGVMNGM* Y* N7NImV9R* I9V* KOLGZGPNMGO7V* L9V* R8VXIMNMV* QImP8KGnX9V* LX* M9VM*

LF[mH9RQImP8KG9*HROUOnX89*HNR*UOG9*ORNI9*rB/D.s*V9IO7*IF9iHOVGMGO7*NXi*D3*;4Ak**

29*M9VM*B/D.*9VM*XMGIGV8*ZR8nX9KK97M*IORV*L9V*VXGUGV*L9*QROVV9VV9*97*PNV*LFN7M8P8L97M*L9*LGNj]M9*Q9VMNMGO779I*

P[9\*X79*HNMG97M94*OX*L9*QImP8KG9V*Y*W9X7*8I9U89V*VXR* I9V*jGIN7V*L9*PO7MRJI9*P[9\*L9V*Z9KK9V*HR8V97MN7M*L9V*

ZNPM9XRV*L9*RGVnX9V*L9*LGNj]M9*Q9VMNMGO779Ik*

%7*0RN7P94*GI*PO7VGVM9*97*IFNHHORM*L9*bAQ*L9*VXPR9*HNR*UOG9*ORNI9*P[9\*L9V*Z9KK9V*97P9G7M9V*97MR9*;`*9M*;c*',*Y*

W9X7k* 2N* QImP8KG9* 9VM* NIORV* K9VXR89* Y* W9X74* HXGV* =* 9M* ;* [9XR9V* NHR]V* IFNLKG7GVMRNMGO7* L9* VXPR9k* %7* PNV* L9*

QImP8KG9*VXH8RG9XR9*Y*P9RMNG79V*UNI9XRV*V9XGIV*r<4@;Q>2*Y*W9X74*=4c<Q>2*NHR]V*=*[9XR94*=4A_Q>2*NHR]V*;*[9XR9Vs4*

O7*LGNQ7OVMGnX9*NIORV*X7*LGNj]M9*Q9VMNMGO779I4*97MRNG7N7M*X79*KOLGZGPNMGO7*LX*R8QGK9*NIGK97MNGR9*HOXR*IN*VXGM9*

L9*IN*QROVV9VV9*NG7VG*nXFX7*VXGUG*NPPRXk**

*

+N7V* P9MM9* 8MXL9* KO7OP97MRGnX94* _Ac@* Z9KK9V* O7M* 8M8* 97RJI89V4* MOXM9V* UGUN7MV* LN7V* LGZZ8R97MV*

nXNRMG9RV* Y* 1[GNmG* 1GMm4* (NG|N7k* ,XPX79* 7FNUNGM* LFN7M8P8L97M* L9* LGNj]M9* Q9VMNMGO779Ik* 2F#7LGP9* L9* 3NVV9*

1ORHOR9I*r#31s*KOm97*8MNGM*L9*;a4_k*



* @`*

29* R9PRXM9K97M* NUNGM* 9X* IG9X* 97* L9Xi* H[NV9V4* MOXM* LFNjORL4* X7* HR8SM9VM* NUNGM* 8M8* R8NIGV84* PO7VGVMN7M* 97*

IFNLKG7GVMRNMGO7* L9* A<Q* L9* VXPR9* P[9\* L9V* HNMG97M9V* 7O7* Y* W9X74* 97MR9* ;`* 9M* ;c* ',k* 'G* X79* [9XR9* NHR]V*

IFNLKG7GVMRNMGO74* IN* QImP8KG9* K9VXR89* 8MNGM* VXH8RG9XR9* Y* =`<KQ>24* IN* HNMG97M9* 8MNGM* G7PIXV9* LN7V* IF8MXL9*

POKHI]M9k*

%7VXGM94* P[9\*L9V*HNMG97M9V*Y* W9X7*L9HXGV*NX*KOG7V*c*[9XR9V4*O7*NHHORMNGM*=<<Q*L9*VXPR9*HXGV*O7*K9VXRNGM* IN*

QImP8KG9*Y*W9X74*NHR]V*X794*L9Xi*9M*MROGV*[9XR9V*L9*M9VMk*29*LGNQ7OVMGP*L9*LGNj]M9*Q9VMNMGO779I*8MNGM*NIORV*HOV8*VG*

I9V*P[GZZR9V*L9*QImP8KG9V*VO7M*HNR*L9Xi*ZOGV*VXH8RG9XR9V*NXi*UNI9XRV*V9XGIV*L8ZG7G9V*r/,l�*<4@AKQ>L24*QImP8KG9*Y*

=[*�=c<KQ>L24*Y*;[*�=A<*KQ>L24*Y*_[*�*=`<KQ>L2sk*r/,l*:*/ImP8KG9*Y*W9X7s**

2F9iHOVGMGO7*NXi*D3*;4A*NUNGM*NIORV*8M8*9VMGK89*V9IO7*I9V*R9I9U8V*LFX79*VMNMGO7*L9*K9VXR9*NX*P97MR9*L9*IN*UGII94*

9M* PNIPXI89* V9IO7* P[NnX9* MRGK9VMR9* L9* L8U9IOHH9K97Mk* 2N*PO7P97MRNMGO7* P[RO7GnX9*KOm9779* NX* POXRV* LFX79*

QROVV9VV9*UNRGNGM*97MR9*`<4`*9M*`_*µQ>K_k*DIXVG9XRV*POUNRGNjI9V*POKK9*IN*HR8V97P9*LFNXMR9V*HOIIXN7MV4*IN*K8M8O*

OX*IN*VNGVO77NIGM8*O7M*8M8*HRGV9V*97*POKHM9*LN7V*I9V*8MXL9V*VMNMGVMGnX9Vk**

.7* H9XM* P9H97LN7M* m* UOGR* IFX79* L9V* IGKGM9V* HOM97MG9II9V* L9* P9MM9* 8MXL94* HXGVnX9* I9V* K9VXR9V* L9V* MNXi* L9*

HOIIXMGO7* 7FO7M* 8M8* 9ZZ9PMX89V* nX9* HNR* X79* V9XI9* VMNMGO7* L9* VXRU9GIIN7P9* VGMX8* NX* P97MR9* L9* IN* UGII94* IY* O{*

HIXVG9XRV* VMNMGO7V*NXRNG97M*HX*K9VXR9R*NU9P*HIXV*L9*HR8PGVGO7V* I9V*UNRGNMGO7V*LF9iHOVGMGO7*V9IO7* I9V*LGZZ8R97MV*

nXNRMG9RVk*

29V*N7NImV9V*VMNMGVMGnX9V*KO7MR97M*X79!/11-.+/'+-&!,-1+'+;#!#&'$#!4)#K,-1+'+-&!.Z$-&+T:#!/:K!FG!6HC!

#'!:&#!>4>;/'+-&!(#1!'/:K!(#!S4L.>%+#1!4-$1!(#1!'#1'1H!,$+&.+,/4#%#&'!4-$1!(#1!%#1:$#1!#BB#.':>#1!Y!`#:&!#'!8!

Z#:$#!/,$51!4)/(%+&+1'$/'+-&!(#!1:.$#k**

2F#K,-1+'+-&! /:K! FG6HC!(:$/&'! 4#! 65%#! '$+%#1'$#! 1#%34#!%/`-$#$! .#'! #BB#'k* #I* 9VM* 8QNI9K97M* G7M8R9VVN7M* L9*

7OM9R*nX9*P9MM9*NVVOPGNMGO7*7F9VM*HNV*R9MROXU89*HOXR*X79*9iHOVGMGO7*L9*POXRM9*LXR894*PF9VMSYSLGR9* G7Z8RG9XR9*Y*

=A*WOXRVk*

#I*9VM*LO7P*HROjNjI9*nX9*IF9iHOVGMGO7*NXi*D3*;4A*97MRNG79*X7*MROXjI9*L9*IF[OK8OVMNVG9*QIXPGLGnX9*97*ZNUORGVN7M*

IFG7VXIG7OSR8VGVMN7P9k* 19* H[87OK]79* V9KjI9* 97POR9* NQQRNU8* NX* POXRV* L9* IN* QROVV9VV94* HXGVnX9*

H[mVGOIOQGnX9K97M* X7* 8MNM* LFG7VXIG7OSR8VGVMN7P9* 9VM* L8WY* HR8V97M4* 9M* H9XM* LO7P* HOM97MG9II9K97M* ZNUORGV9R* IN*

VXRU97X9*LFX7*LGNj]M9*Q9VMNMGO779Ik*



* @A*

19H97LN7M4* I9* K8PN7GVK9* NjOXMGVVN7M* Y* X79* H9RMXRjNMGO7* L9* IF[OK8OVMNVG9* QIXPGLGnX9* 7F9VM* HNV* 97POR9*

PINGR9K97M*8IXPGL8k**

*

DOXR*HOXRVXGUR9*LN7V*P9*LOKNG794*7OXV*NIIO7V*97VXGM9*7OXV* G7M8R9VV9R*Y* IF8MXL9*K9789*97*;<=@*HNR*

IF8nXGH9*L9*'9X7QS,[*1[O8*9M*NI*�*Y*"9|*TORu*1GMm*r,RMGPI9*'csk**

+N7V*P9MM9*8MXL9*8HGL8KGOIOQGnX9*R8MROVH9PMGU9*HORMN7M*VXR*;Aa*_b;*7NGVVN7P9V*VXRU97X9V*97MR9*;<<c*9M*;<=<*

LN7V* `=* [JHGMNXi* L9*"9|*TORu4* IF8nXGH9* N*8MXLG8* IFNVVOPGNMGO7* 97MR9* IF9iHOVGMGO7* NXi* D3*;4A* 9M*".;4* NU9P* IN*

VXRU97X9* L9* LGNj]M9* Q9VMNMGO779Ik* '9XI9V* L9V* QROVV9VV9V* X7GnX9V4* P[9\* L9V* K]R9V* 7O7* ZXK9XV9V* 9M* VN7V*

N7M8P8L97M*L9*LGNj]M9*Q9VMNMGO779I*ZXR97M*8MXLG89Vk**

/RNP9*Y*L9V*R9I9U8V*OjM97XV*HNR*=A<*VGM9V*L9*K9VXR9V4* I9V*9iHOVGMGO7V*NX*D3*;4A*9M*".;*O7M*8M8*9VMGK89V*Y*

IFNLR9VV9* L9* R8VGL97P9* KNM9R79II9* HNR* KOL]I9V* LF9iHOVGMGO7* VHNMGOSM9KHOR9IV* 8MNjIGV* HNR* IN* "9|* TORu* 1GMm*

1OKKX7GMm*,GR*'XRU9m4*9M*P9*HOXR*P[NnX9*MRGK9VMR9*8MXLG8k**

29V*N7NImV9V*VMNMGVMGnX9V*O7M*8M8*K9789*NX*POXRV*LX*HR9KG9R*9M*L9XiG]K9*MRGK9VMR9k*29*LGNQ7OVMGP*L9*LGNj]M9*

Q9VMNMGO779I*L9UN7M*IOQGnX9K97M*gMR9*HOV8*NUN7M*I9*MROGVG]K9*MRGK9VMR94*GI*7FN*HNV*8M8*R8NIGV89*LFN7NImV9*IORV*L9*

P9*P9IXGSPGk*

!79*N7NImV9*V8HNR89*N*8M8*R8NIGV89*HOXR*P[NnX9*HOIIXN7M4*HXGV*X79*N7NImV9*KXIMGUNRG89*97* M97N7M*POKHM9*L9*

HIXVG9XRV*ZNPM9XRV*PO7ZO7LN7MV*rK8M8O4*NXMR9V*HOIIXN7MV*}s*N*8M8*R8NIGV89*HNR*IN*VXGM9k*

*

29V* R8VXIMNMV* L9* P9MM9* 8MXL9* KO7MR97M* IN* VXRU97X9* L9* =b*<aA* PNV* L9* LGNj]M9* Q9VMNMGO779I* VXR* I9V*

;Aa*_b;* QROVV9VV9V* N7NImV89V4* VOGM*X7* RGVnX9*L9* a4b�*L9*L8U9IOHH9R* X7*LGNj]M9* Q9VMNMGO779Ik* 19* RGVnX9*8MNGM*

HIXV*8I9U8*P[9\*L9V*K]R9V*HIXV*qQ89V4*97*VXRHOGLV*OX*Oj]V9V4*OX*L9*HIXV*ZNGjI9*7GU9NX*VOPGOS8PO7OKGnX9k*2N*

LGZZGPXIM8*LFNPP]V*NX*VmVM]K9*L9*VOG7V*9VM*8QNI9K97M*X7*ZNPM9XR*L9*RGVnX9k*

1O7P9R7N7M*I9V*D3;4A4*IFNVVOPGNMGO7*97MR9*IF9iHOVGMGO7*9M*IN*VXRU97X9*L9*LGNj]M9*Q9VMNMGO779I*8MNGM*78QNMGU9*NX*

(=* r.&* <4@@�s* KNGV* HOVGMGU9* NX* (;* NU9P* X7* .&* L9* =4<a�k* 19H97LN7M4* IORV* LFN7NImV9V* KXIMGUNRG89V* VXR*

IF9iHOVGMGO7*NXi*D3;4A*NX*HR9KG9R*MRGK9VMR94*P9V*R8VXIMNMV*ZXR97M*7O7*R9HR8V97MNMGZVk**



* @a*

#7U9RV9K97M4* IF9iHOVGMGO7*NX*".;*9VM*HOVGMGU9K97M*NVVOPG89*Y* IN*VXRU97X9*L9*LGNj]M9*Q9VMNMGO779I*NX*HR9KG9R*

MRGK9VMR9*r.&*=4<A�s*KNGV*HNV*NX*V9PO7L*r.&*=4<;�*KNGV*R8VXIMNM*7O7*VGQ7GZGPNMGZsk*

,G7VG4*POKK9*HIXVG9XRV*NXMR9V*8MXL9V*HNR*I9*HNVV84*P9II9SPG*V9KjI9*KO7MR9R*X7*4+#&!#&'$#!4)#K,-1+'+-&!/:!FG6HC*

HIXV*HNRMGPXIG]R9K97M*NX*65%#!'$+%#1'$#4*9M*4)#K,-1+'+-&!/:!,$#%+#$!'$+%#1'$#!/:!O@6!#'!4/!1:$;#&:#!(#!(+/35'#!

S#1'/'+-&&#47!!

-G97*nX9*I9V*R8VXIMNMV*LF8MXL9V*HR8P8L97M9V*VOG97M*HNRZOGV*LGVHNRNM9V*nXN7M*Y*IN*H8RGOL9*LF9iHOVGMGO7*

9iNPM9* NXi* LGZZ8R97MV* HOIIXN7MV* rD3;4A* 9M* '.;s* r`As4* OX* I9XR* GKHNPM* LGR9PM* VXR* IN* VXRU97X9* LFX7* LGNj]M9*

Q9VMNMGO779I*r`as4**GI*9VM*HROjNjI9*nX9*IN*HOIIXMGO7*L9*IFNGR*m*WOX9*X7*RJI94*97*IG97*NU9P*HIXVG9XRV*NXMR9V*ZNPM9XRV*

L9*RGVnX9V*HIXV*[NjGMX9II9K97M*PO77XVk**

+N7V*X79*R8P97M9*8MXL9*K9789*97*%VHNQ79*9M*HXjIG89*97*V9HM9KjR9*;<;=4* I9V*NXM9XRV*R9MROXU97M*8QNI9K97M*

X7*IG97*HROjNjI9*97MR9*P9V*HOIIXN7MV*NU9P*L9V*MROXjI9V*L9*IF[OK8OVMNVG9*QIXPGLGnX94*KNGV*NXVVG*X79*8I8UNMGO7*LX*

MNXi*L9*P[OI9VM8ROI*NX*POXRV*L9*IN*QROVV9VV9*r`bsk*

*

V7W! 2$-:34#1!(#!4/!B-&.'+-&!'ZL$-\(+#&&#!

*

!7* GKHNPM*L9* IN*HOIIXMGO7*L9* IFNGR* VXR* IN* ZO7PMGO7* M[mRO�LG9779*9VM* VXVH9PM8*L9HXGV*HIXVG9XRV*N7789V4*

jG97* nX9* I9V* R8VXIMNMV* LF8MXL9V* HR8P8L97M9V* VOG97M* nX9InX9V* H9X*LGVPORLN7MV* HOXR* I9*KOK97M* r`csk*.R*P9MM9*

ZO7PMGO7*WOX9*X7*RJI9*PRXPGNI*LN7V*I9*L8U9IOHH9K97M*7OMNKK97M*79XROIOQGnX9*LX*Z^MXVk*

%7*9ZZ9M4*97*PNV*LF[mHOM[mRO�LG9*PO7Q87GMNI94*L9V*MROXjI9V*LX*L8U9IOHH9K97M*NX*7GU9NX*79XROIOQGnX94*OVV9Xi*

OX* [8HNMGnX9* H9XU97M* gMR9* OjV9RU8V4* NG7VG* nXFX7* RGVnX9* LF[mH9RjGIGRXjG78KG9k* 1F9VM* HOXR* P9MM9* RNGVO7* nXFX7*

L8HGVMNQ9* HR8POP9* NX* MROGVG]K9* WOXR* L9* UG9* 9VM* R8NIGV8* P[9\* I9* 7OXU9NXS78* rM9VM* L9* /XM[RG9s* 9M* nXFX79*

VXRU9GIIN7P9*L9*IN*M[mR8OVMGKXIG79*r('Bs*9VM*R8NIGV89*P[9\*IN*K]R9*97*POXRV*L9*QROVV9VV9k**

29*PO7MRJI9*L9*IN*ZO7PMGO7*M[mRO�LG9779*9VM*R8NIGV8*HNR*IN*('B*V8PR8M89*HNR*IF[mHOH[mV94*nXG*VMGKXI9*IN*V8PR8MGO7*

L9* HR8PXRV9XR* M[mROiG79* r(`s* HNR* IN* QIN7L9* M[mRO�L9* 9M* V9RN* 97VXGM9* NPMGU89* HNR* L8GOLGVNMGO7* NX* 7GU9NX* L9*

KXIMGHI9V* MGVVXV4* POKK9* I9* M[mKXV4* I9* ZOG94* I9V* R9G7V* OX* I9V*KXVPI9V* VnX9I9MMGnX9V4* 9M* V9* R9MROXU9RN* NG7VG* 97*

ZORK9*NPMGU9*LGM9*MRGGOLOM[mRO7G79*r(_s*LN7V*I9*VN7Qk**



* @b*

1[9\*I9*Z^MXV4*I9V*7GU9NXi*L9*(_*9M*(`*L8H97L97M*LX*VMOPu*KNM9R79I*LXRN7M*I9*HR9KG9R*MRGK9VMR9*L9*QROVV9VV9k*

DXGV* GI* POKK97P9*Y*L9U97GR*HROQR9VVGU9K97M*NXMO7OK9*NX*POXRV*LX*L9XiG]K9*MRGK9VMR9k*2N*QRN7L9*KNWORGM8*

L9V* [ORKO79V* M[mRO�LG9779V* P[9\* I9* Z^MXV* 9VM* PO7VMGMX89* L9* (`4* LO7M* HIXV* L9* @@�* VO7M* IG8V* Y* IN* M[mROiG79*

jG7LG7Q*QIOjXIG79*r(-/s4*HROM8G79*L9*IGNGVO7*L9*IN*M[mROiG79k*

29V* PNXV9V* L9* LmVZO7PMGO7* M[mRO�LG9779* P[9\* I9* Z^MXV* H9XU97M* gMR9* KXIMGHI9V*:* N7OKNIG9V* PO7Q87GMNI9V4*

L8ZGPG97P9*97*GOL94*HROP9VVXV*NXMOSGKKX74*9iHOVGMGO7*Y*L9V*ZNPM9XRV*97UGRO779K97MNXi*7OMNKK97M*HOIIXMGO7*

L9* IFNGR* OX* H9RMXRjNM9XRV* 97LOPRG7G97V* POKK9* I9* jGVH[87OI* ,4* I9V* H[MNINM9V4* I9* jGH[87mI* HOImP[IOR8V* }* +O7M*

P9RMNG7V*VO7M*HNRZOGV*R9MROXU8V*VXR*IN*VXRZNP9*L9*P9RMNG79V*HNRMGPXI9V*ZG79Vk**

19RMNG79V*L9*P9V*KOI8PXI9V*VO7M*PNHNjI9V*L9*H9RMXRj9R*IN*Vm7M[]V9*L9V*[ORKO79V*M[mRO�LG9779V*7OMNKK97M*97*

NQGVVN7M*HNR*POKH8MGMGO7*NU9P*L9V*IGQN7LV*7NMXR9IV*L9*P9RMNG7V*R8P9HM9XRV*HROM8GnX9Vk*

*

1F9VM*LN7V*P9MM9*OHMGnX9*nX9*IF8nXGH9*9VHNQ7OI9*LX*+R*,KNGN*#RG\NR*VF9VM*IN7P89*LN7V*L9V*MRNUNXi*NZG7*

LF8MXLG9R*I9*IG97*97MR9*IF9iHOVGMGO7*KOm9779*9M*[9jLOKNLNGR9*97*D3*;4A*9M*".;*NX*POXRV*L9*IN*QROVV9VV9*9M*I9V*

7GU9NXi*MOMNXi*L9*(`*r((`s*P[9\*I9*7OXU9NXS78*r,RMGPI9*'@sk*29*7GU9NX*L9*((`*POKHR97L*IN*HNRM*L9*([mROiG79*(`*

IGjR9*9M*P9II9*IG89*NXi*HROM8G79V*L9*MRN7VHORM*r(-/sk*

DNR* NGII9XRV4* I9* V9PO7L* OjW9PMGZ* L9* P9MM9* 8MXL9* 8MNGM* L9*K9MMR9* 97* 8UGL97P9* L9V* H8RGOL9V* L9* V97VGjGIGM8* L9* IN*

ZO7PMGO7*M[mRO�LG9779*LX*Z^MXV*Y*P9MM9*9iHOVGMGO7*NXi*HOIIXN7MVk*#I*VFNQGM*L9*IN*HR9KG]R9*8MXL9*9XROH89779*VXR*

P9*VXW9Mk*

DOXR*P9IN4* GIV* V9* VO7M*jNV8V*VXR*X79*PO[ORM9*HROVH9PMGU9*L9*a_c*jG7JK9V*K]R9S97ZN7M* GVVXV*L9* IN*HROUG7P9*L9*

/GHX\uON*LN7V*I9*HNmV*-NVnX9*LX*7ORL*L9*IF%VHNQ794*LFX79*VXRZNP9*L9*A=@*uK;4*NU9P*X79*HOHXINMGO7*MOMNI9*L9*

cc*<<<*[NjGMN7MV*97UGRO7Vk*19MM9*PO[ORM9*HROVH9PMGU9* ZNGM*HNRMG9*LFX7*HROW9M*7OKK8*#"3,*r#"ZGN7PGN*)*R"&,$*

M4;,'%0"C*L9VMG789*Y*8MXLG9R*I9V*9ZZ9MV*L9*IN*HOIIXMGO7*L9*IFNGR*VXR*IN*VN7M8*L9V*97ZN7MV*9VHNQ7OIVk*19MM9*R8QGO7*

LF%VHNQ79*N*8M8*P[OGVG9*PNR*9II9*HR8V97M9*X79*ZORM9*L97VGM8*LFG7LXVMRG9V*L9*K8MNIIXRQG9*R8HNRMG9V*VXR*I9*M9RRGMOGR94*

NG7VG*nXFX7*MRNZGP*ROXMG9R*8UNIX8*97MR9*=<*<<<*Y*`<*<<<*U8[GPXI9V*HNR*WOXRk*

29*R9PRXM9K97M*N*8M8*R8NIGV8*97MR9*;<<a*9M*;<<c*V9IO7*HIXVG9XRV*PRGM]R9V*LFG7PIXVGO7V*:*K]R9V*qQ89V*L9*HIXV*L9*

=a* N7V4* QROVV9VV9* 7NMXR9II94* VN7V* N7M8P8L97MV* L9* MROXjI9* M[mRO�LG97* OX* HROjI]K9* L9* Z9RMGIGM8k* 29* R9PX9GI* L9V*



* @c*

LO7789V*N*8M8*R8NIGV8*HNR*X7*HR9KG9R*R97L9\SUOXV*NX*L8jXM*LX*VXGUG4*HXGV*X7*V9PO7L*97*POXRV*L9*QROVV9VV94*X7*

MROGVG]K9*NX*MROGVG]K9*MRGK9VMR94*HXGV*X7*L9R7G9R*Y*IN*7NGVVN7P9k**

!7* nX9VMGO77NGR9* R9KHIG* HNR* I9V* K]R9V* 97* POXRV* L9* VXGUG* O7M* 8QNI9K97M* H9RKGV* L9* R9PX9GIIGR* I9V* LO7789V*

VOPGOL8KOQRNH[GnX9Vk*

6XN7M* Y* IF9iHOVGMGO7* NXi* D3* ;4A* 9M* ".;4* L9V*K9VXR9V* nXOMGLG9779V* O7M* 8M8* R8NIGV89V* HNR* MROGV* VMNMGO7V* L9*

K9VXR9V4* LO7M*L9Xi* LF97MR9* 9II9V* ZXR97M*KOjGI9Vk* 1F9VMSYSLGR9* nX9* I9XR* IOPNIGVNMGO7* P[N7Q9NGM* MOXM9V* I9V* L9Xi*

V9KNG79V*NZG7*LFNZZG79R*I9V*K9VXR9Vk*DNR*NGII9XRV4*P9V*LO7789V*ZXR97M*POKHI8M89V*9M*[NRKO7GV89V*NU9P*P9II9V*LX*

R8V9NX*L9*VXRU9GIIN7P9*L9*IN*nXNIGM8*L9*IFNGR*LX*QOXU9R79K97Mk**

#I* 9VM* G7M8R9VVN7M* L9* 7OM9R* nX9* LN7V* P9MM9* 8MXL94* QRqP9* 7OMNKK97M* Y* L9V* K9VXR9V* nXOMGLG9779V* 9M* X79*

9iHOVGMGO7* 9VMGK89* L9*KN7G]R9* [9jLOKNLNGR94* IFGKHNPM* LFX7* P[N7Q9K97M* L9* IG9X* L9* R8VGL97P9* 97* POXRV* L9*

QROVV9VV9*N*HX*gMR9*HRGV*97*POKHM9k**

29V*7GU9NXi*L9*(`*MOMNXi4*LO7P*(`*IGjR9*9M*IG89*NX*(-/4*VO7M*K9VXR8V*`c[*NHR]V*IN*7NGVVN7P94*HNR*HRGV9*L9*VN7Q*

NX*7GU9NX*LX*MNIO7*L9V*7OXU9NXi*78V*rM9VM*L9*/XM[RG9sk**

%7ZG74*IFN7NImV9*VMNMGVMGnX9*N*8M8*R8NIGV89*HNR*KOL]I9V*L9*R8QR9VVGO7*IG78NGR9V*KXIMGUNRG8V*HOXR*X7*KOL]I9*NU9P*

P[NnX9*HOIIXN7M*GVOI8K97M4*HXGV*NVVOPG8Vk*19MM9*N7NImV9*N*8M8*K9789*HOXR*X79*9iHOVGMGO7*KOm9779*NX*POXRV*L9*

IN*QROVV9VV9*NG7VG*nX9*HOXR*X79*9iHOVGMGO7*[9jLOKNLNGR9k*

/RqP9*NXi*7GU9NXi*[9jLOKNLNGR9V*L9*".;*9M*D3;4A4*L9V*KOL]I9V*L9*LGVMRGjXMGO7*r+23s*O7M*8M8*8MNjIGV4*NZG7*L9*

PO7VGL8R9R*I9V*9ZZ9MV*L9*P9V*9iHOVGMGO7V*VXR*I9V*7GU9NXi*L9*((`*9M*L9*M97M9R*L9*K9MMR9*97*8UGL97P9*L9V*H8RGOL9V*

L9*V97VGjGIGM8*HIXV*GKHORMN7M9*Y*IFNPMGO7*L9*P9V*HOIIXN7MVk**

0G7NI9K97M4*VXGM9*NXi*R9PX9GIV*G7POKHI9MV*L9*P9RMNG79V*LO7789V4*V9XI9V*`ab*HNGR9V*K]R9S97ZN7M*O7M*8M8*

N7NImV89Vk*2F9iHOVGMGO7*QIOjNI9*97*HNRMGPXI9V*ZG79V*9M*97*".;*8MNGM*PO7VGL8R89*POKK9*KOL8R89*NX*POXRV*L9*IN*

QROVV9VV9k*

1O7P9R7N7M* 4)#K,-1+'+-&! %-L#&&#! /:K! FG! 6HC* NX* POXRV* L9* IN* QROVV9VV94* I9V* N7NImV9V* VMNMGVMGnX9V*KO7MR97M*

QIOjNI9K97M* X79* /11-.+/'+-&! ,-1+'+;#! /;#.! 4#1! &+;#/:K! (#! 22Q! Y! 4/! &/+11/&.#k* 19* R8VXIMNM* 9VM* UNINjI9* LN7V*

IFN7NImV9*NU9P*X7*V9XI*HOIIXN7M*GVOI8*rD3;4As*OX*IFN7NImV9*KXIMGHOIIXN7Mk**



* @@*

+N7V*I9V*ZNGMV4*O7*7OM9*nX9*I9*7GU9NX*L9*((`*NXQK97M9*L9*<4;<a*µQ>L2*HOXR*X79*NXQK97MNMGO7*L9*IF9iHOVGMGO7*

NXi*D3;4A*L9*=µQ>K_k*

DIXV* HR8PGV8K97M4* P9MM9* NVVOPGNMGO7* V9KjI9* HIXV* ZORM9* 97* B+&! (#! S$-11#11#4* 7OMNKK97M* Y* HNRMGR* L9* IN* ;b]K9*

V9KNG79*L9*L8U9IOHH9K97Mk**

29V*N7NImV9V*V9KjI97M*LO7P*KO7MR9R*nX9*IF9iHOVGMGO7*NXi*D3*;4A*ZNUORGV9*X79*NXQK97MNMGO7*LX*7GU9NX*L9*((`*Y*

IN*7NGVVN7P9k*19H97LN7M4*PO7P9R7N7M*IF9iHOVGMGO7*NX*".;4*GI*7F9VM*HNV*R9MROXU8*LFNVVOPGNMGO7*NU9P*I9V*7GU9NXi*L9*

((`*Y*IN*7NGVVN7P9k*

2FX79*L9V*[mHOM[]V9V*9iHIGnXN7M*P9V*PO7VMNMV*V9RNGM* IFNPMGO7*G7LGR9PM9*L9V*D3;4A*nXG*97MRNG79RNGM*X79*

NXQK97MNMGO7* L9V* 7GU9NXi* L9* (-/4* IN* HROM8G79* L9* IGNGVO7* L9* IN* (`k* 19IN* NjOXMGRNGM* Y* X79* LGKG7XMGO7* L9* IN*

ZRNPMGO7*L9*(`*IGjR9*VN7QXG794*HXGVnX9*P9MM9*[ORKO79*V9RNGM*LNUN7MNQ9*IG89*Y*VO7*MRN7VHORM9XR4*KNGV*HOXRMN7M*Y*

X79*NXQK97MNMGO7*LX*7GU9NX*L9*(`*MOMNIk**

,ZG7* L9* KG9Xi* POKHR97LR9* I9V* K8PN7GVK9V* jGOIOQGnX9V* nXG* VO7M* 97* W9X4* X7* LOVNQ9* L9V* (-/4* nXG* 7F9VM*

KNI[9XR9XV9K97M* HNV* R8NIGV8* 97* ROXMG794* V9RNGM* 78P9VVNGR9k* 19MM9* 8MXL9* KO7MR9* LO7P* HRG7PGHNI9K97M* X79*

KOLGZGPNMGO7*LX*K8MNjOIGVK9*VN7V*nXFX79*PO7V8nX97P9*PIG7GnX9*79*HXGVV9*gMR9*L8KO7MR89k**

*

+9Xi*ZNPM9XRV*PO7ZO7LN7MV*O7M*8QNI9K97M*8M8*KGV*97*8UGL97P94*PNR*NVVOPG8V*8QNI9K97M*Y*X79*8I8UNMGO7*L9V*

7GU9NXi*L9*((`*Y* IN*7NGVVN7P94* GI* VFNQGM*LFNPPOXP[9K97MV* VXRU97N7M*LXRN7M* IN*H8RGOL9*[GU9R7NI9*OX*VXGM9*Y*X7*

NPPOXP[9K97M* HNR* UOG9* G7VMRXK97MNI94* H9XMSgMR9* LX* ZNGM* LFX7* VMR9VV* HIXV* G7M97V9* HOXR* I9* 7OXU9NXS78* Y* IN*

7NGVVN7P9*HOXUN7M*GKHNPM9R*I9V*7GU9NXi*L9*(`k*

*

%7ZG74*PO7P9R7N7M*IFN7NImV9*[9jLOKNLNGR9*L9*IF9iHOVGMGO7*NXi*D3*;4A*NU9P*I9V*KOL]I9V*+234*MROGV*Z97gMR9V*

L9*V97VGjGIGM8V*V9KjI97M*V9*L8QNQ9R*:**

S! 2N*H8RGOL9*H8RGSPO7P9HMGO79II94*VOGM*97MR9*IN*HR9KG]R9*9M*nXNMRG]K9*V9KNG79*L9*QROVV9VV9*

S! %7MR9*I9V*V9KNG79V*=;*Y*=b**

S! %M*97MR9*I9V*V9KNG79V*_=*Y*_bk*



* =<<*

1O7P9R7N7M*P9V*Z97gMR9V*LF9iHOVGMGO7*KGV9V*97*8UGL97P94*HIXVG9XRV*HOG7MV*VO7M*G7M8R9VVN7MV*Y*L8MNGII9R*:**

S! DOXR*IN*HR9KG]R9*H8RGOL9*KGV9*97*8UGL97P94*P9II9*PO7P9R7N7M* IN*,>$+-(#!.-&.#,'+-&&#44#*NIIN7M*L9*IN*

V9KNG79*=*Y*`4*4)/11-.+/'+-&!>':(+>#!#1'!&>S/'+;#!:*

19*nXG* V9KjI9* G7LGnX9R*nX9* IF9iHOVGMGO7*NXi*D3;4A*97MRNG79*X79*LGKG7XMGO7*L9*((`*P[9\* I9*7OXU9NXS784*

KNGV* P9IN* 9VM* 97* PO7MRNLGPMGO7* NU9P* I9* R8VXIMNM* L9* IFN7NImV9* QIOjNI9* L9* P9MM9* NVVOPGNMGO7* NX* POXRV* L9* IN*
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intensity [vehicles per day] on all major roads within 
100 m of the residence). We accounted for changes of 
home address during pregnancy when the date of 
moving and the new address were available (appendix 
p 2), except for tra   c density, which we analysed only 
for women who did not change home address during 
pregnancy.
Detailed information about individual characteristics 

was obtained during the pregnancy through interviews 
and self-administrated questionnaires in most cohorts 
(appendix p 4). We selected adjustment variables a 
priori (appendix p 19):  gestational age (not rounded; 
continuous and quadratic terms), sex, parity (0, 1, 2, 
and more), maternal height, weight before pregnancy 
(broken stick model with a knot at 60 kg), mean number 
of cigarettes smoked per day during second trimester of 
gestation, maternal age, maternal education (cohort-
specifi c defi nitions of low, middle, and high), and 
season of conception (January–March, April–June, 
July–September, or October–December). We further 
adjusted models with tra   c indicators for background 
NO  concentration. Because air pollution can a  ect 
early intrauterine growth, gestational age should 
preferably be defi ned from the last menstrual period 
rather than from early measures of fetal growth.24 
Therefore, gestational age was estimated as the interval 
between the start of the last menstrual period and 
delivery when possible (62% of births). Ultrasound-
based estimation (16%) was used only when date of last 
menstrual period was unavailable. When estimates 
based on last menstrual period or ultrasound were not 
possible, we used obstetrician estimates (22%). In 
cohorts for which trimester-specifi c data for maternal 
smoking were available, the association with 
birthweight (and thus presumably the potential for 
confounding) was strongest for the second and third 
trimester smoking variables (appendix p 7).

We used logistic regression models to produce odds ratios 
(ORs) and their 95% CIs for associations between 
exposure to air pollution and low birthweight at term. We 
used linear regression models for birthweight and birth 
head circumference. We restricted analysis of birthweight 
to term births, because residual plots showed deviation 
from the models assumptions when preterm deliveries 
were included (appendix p 20). We analysed birth head 
circumference for all births. We did pooled analyses using 
mixed models, including a random e  ect for centre. Each 
variable specifi c to exposure and exposure window was 
 rst entered as a continuous variable separately in 
regression models. We then implemented two-pollutant 
models. Additionally we did random-e  ect meta-analyses 
by centre.
We did several sensitivity analyses. First, we restricted 

analyses of women with full residential history to those 
who did not change home address during pregnancy 

(assuming that residential mobility could result in 
exposure misclassifi cation). Second, we restricted 
analyses to areas where exposure models had the 
highest predictive value (defi ned as a cross-validation 
 of more than 0·6). Third, we restricted analyses to 

one pregnancy per woman, excluding pregnancies 
other than the fi rst in women with more than one 
pregnancy during the study period. Fourth, we 
restricted analyses of birth head circumference to term 
deliveries. Fifth, we made further adjustment for 
whether the mother had been born in or had the 
nationality of the country of the cohort and self-reported 
maternal exposure to second-hand smoke during 
pregnancy (only available in a subpopulation). Finally, 
we did analyses stratifi ed by sex, parity (0, 1, and more), 
maternal active smoking (no or yes), and maternal 
education (low, middle, high) to examine potential 
 ect measure modifi cation.
We estimated the population attributable risk of low 

birthweight at term as the percentage of cases that would 
be averted within the population if PM2·5 pregnancy 
concentrations were reduced to 10 µg/m —the WHO 
yearly air quality guideline value.25 We checked that the 
risk ratio associated with exposure was equivalent to the 
OR, because low birthweight at term is a rare outcome. 

Figure 1: Location of birth cohorts

The size of the square indicates the size of the cohort. PM=particulate matter. NO =nitrogen dioxide. NO =nitrogen 
oxides. MoBa=Norwegian Mother and Child Cohort Study. BAMSE=Child, Allergy, Environment, Stockholm, 
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29V*9iHOVGMGO7V*O7M*8M8*N7NImV89V*L9*KN7G]R9*[9jLOKNLNGR9*9M*VXR* IN*MOMNIGM8*L9*IN*QROVV9VV9*NZG7*LF8UGM9R*L9V*

jGNGV*LF8P[N7MGIIO77NQ9*LN7V*I9V*K9VXR9Vk*+9V*N7NImV9V*V9PO7LNGR9V*O7M*97VXGM9*8M8*K9789V*VXR*IN*MOMNIGM8*L9*IN*

QROVV9VV9*NG7VG*nX9*VXR*P[NnX9*MRGK9VMR9*97*HNRMGPXIG9Rk*

29V*LO7789V*L8KOQRNH[GnX9V*L9V*K]R9V*G7PIXV9V*LN7V*IF8MXL9*VO7M*OjM97X9V*Y*HNRMGR*L9V*LOVVG9RV*K8LGPNXi*LX*

VXGUG* L9* QROVV9VV94* L9* KgK9* nX9* I9* HOGLV* L9V* 97ZN7MV* Y* IN* 7NGVVN7P9k* ,X* MOMNI* ba*bcc* 7NGVVN7P9V* O7M* 8M8*

8MXLG89Vk**

*

* ,ZG7* L9* HR8PGV9R* I9* HROZGI* L9* IF9iHOVGMGO7* Y* IN* HOIIXMGO7* NXi* HNRMGPXI9V* ZG79V* L9* P[NnX9*K]R9* 9M* I9XR*

HOM97MG9I* GKHNPM4* I9V*NXM9XRV*O7M* GL97MGZG8*HOXR*P[NnX9*VOXRP9*L9V*8I8K97MV*d*MRNP9XRV*pk*,G7VG4*L9V*8I8K97MV*

POKK9* I9* �G7P4* I9* 1XGUR94* I9* DIOKj4* I9* -INPu* PNRjO74* I9* -ROKXR9* 9M* I9* DOMNVVGXK* VO7M* LNUN7MNQ9* GVVXV* L9V*

KOM9XRV* M[9RKGnX9V* 9M* LO7P* LX* MRNZGP* ROXMG9Rk* ,* 7OM9R* P9H97LN7M*nX9* IFGKHNPM* L9V*PNRjO79V* ORQN7GnX9V* M9IV*

nX9*I9V*B,D*7FO7M*HNV*8M8*HRGV*97*POKHM9*LN7V*P9MM9*N7NImV9k*



* ==`*

29V* 8I8K97MV* PRGVMNIIG7V* r'GIGPGXK4* ,IXKG7GXK4* (GMN7GXK4* 3N7QN7]V94* 1NIPGXK4* 09Rs* 9M* I9* -NRGXK* VO7M* HIXV*

HNRMGPXIG]R9K97M*GVVXV*L9V*HOXVVG]R9V*L9*ROXM94*HXGVnXFGIV*HROUG97797M*L9*IFXMGIGVNMGO7*L9V*9KjRNmNQ9V*9M*ZR9G7V*

L9V*U8[GPXI9Vk* 29*$N7NLGXK*9M* I9*"GPu9I* VO7M*HRG7PGHNI9K97M* GVVXV*L9*IN*POKjXVMGO7*L9*H8MROI94* MN7LGV*nX9*I9*

1[IORXR9*9VM*NVVOPG8*NXi*VOXRP9V*VNI89V*9M*I9*'OXZR9*9M*'OLGXK*IG8*NXi*VOXRP9V*R8QGO7NI9Vk*

+N7V* P9MM9* 8MXL94* I9* -INPu* 1NRjO7* 9M* I9* 'OXZZR9* VO7M* I9V* HRG7PGHNXi* PO7VMGMXN7MV* L9V* D3;4A* 8MXLG8V4* MOXM9V*

VOXRP9V*PO7ZO7LX9Vk*%7*M9RK9V*L9*HROHORMGO74*GIV*PORR9VHO7L97M*97MR9*ca*9M*@<�*L9V*8I8K97MV*PO7VMGMXMGZV*L9V*

D3;4A*GVVXV*L9V*KOM9XRV*M[9RKGnX9V4*L9V*HOXVVG]R9V*L9*ROXM9*9M*L9*IN*POKjXVMGO7*L9*H8MROI94*9M*HR]V*L9*Aa�*

L9V*8I8K97MV*GVVXV*L9V*HOXVVG]R9V*L9*ROXM9k*

2F9iHOVGMGO7*KNM9R79II9*IN*HIXV*GKHORMN7M9*9VM*P9II9*IG89V*NXi*8KGVVGO7V*L9V*U8[GPXI9V*ROXMG9RVk*

*

.7*R9MROXU9*HIXVG9XRV*R8VXIMNMV*G7M8R9VVN7MV*:**

S! 2ORV*L9*IF8MXL9*L9*IF9iHOVGMGO7*NX*POXRV*L9*IN*MOMNIGM8*L9*IN*QROVV9VV94*IFN7NImV9*HRG7PGHNI9*R9MROXU9*X79*

/:S%#&'/'+-&!(:!$+1T:#!(#!,4:1!,#'+'!,-+(1!Y!4/!&/+11/&.#!,-:$!4)#K,-1+'+-&!S4-3/4#!/:K!FG6HC7*

*

S! ,X*7GU9NX*L9*IFN7NImV9*V9IO7*I9V*VOXRP9V*LF8KGVVGO7V*L9*HNRMGPXI9V4*MOXM9V! 4#1!1-:$.#1*L9*FG6HC*VO7M*

8QNI9K97M*/11-.+>#1! Y!:&#!/:S%#&'/'+-&!(:! $+1T:#!(#!,4:1! B/+34#!,-+(1!Y! 4/!&/+11/&.#4*KNGV* P9MM9*

NVVOPGNMGO7*7F9VM*1+S&+B+./'+;#!T:#!,-:$!4#1!,-:11+5$#1!(#!$-:'#k**

*

!79*N7NImV9*L9*P[NnX9*POKHOVN7M*8I8K97MNGR9*NX*POXRV*L9*IN*QROVV9VV9*N*8QNI9K97M*8M8*R8NIGV89*:**

S! DOXR* P9RMNG7V* 8I8K97MV* PO7VMGMXMGZV* L9V* 8KGVVGO7V* L9V* KOM9XRV* M[9RKGnX9V4* O7* R9MROXU9* nX9*

IFNXQK97MNMGO7*L9* IF9iHOVGMGO7*LFX7*G7M9RnXNRMGI9*97*j+&.* NXQK97M9* I9* RGVnX9*L9*HIXV*,#'+'!,-+(1!Y! 4/!

&/+11/&.#*L9*=;�k*19MM9*NXQK97MNMGO7*9VM*L9*=_�*HOXR*IF9iHOVGMGO7*NX*b4/.d!./$3-&k*

*

S! #I* 97* UN* L9*KgK9*HOXR* I9V* PO7VMGMXN7MV* M9IV*nX9* IN*"+4+.+:%* r=<�s4* I)94:%+&+:%* r==�s4* I9*U/&/(+:%!

rc�s*9M*I9*O+.d#4!r==�s4*R9VH9PMGU9K97M*L9V*KNRnX9XRV*L9V*HOXVVG]R9V*L9*ROXM9*9M*LX*H8MROI9k*

*



* ==A*

2N*H9RM9*L9*HOGLV*9VMGK89*9VM*POKHRGV9*97MR9*;*9M*bQ*HOXR*X79*9iHOVGMGO7*QIOjNI9*NX*POXRV*L9*IN*QROVV9VV9k*#I*7Fm*

N*HNV*L9*IG97*97MR9*X7*HIXV*H9MGM*HOGLV*Y*IN*7NGVVN7P9*9M*IF9iHOVGMGO7*Y*L9V*VOXRP9V*L9*V9I*OX*L9*VXIZXR9k*

!79*N7NImV9*L9*IF9iHOVGMGO7*Y*P9V*8I8K97MV*NXi*LGZZ8R97MV*MRGK9VMR9V*L9*QROVV9VV9*N*8QNI9K97M*8M8*R8NIGV89*:**

S! D)#K,-1+'+-&! /:! ?5%#! '$+%#1'$#* NXi* HROLXGMV* L9* .-%3:1'+-&!(:! ,>'$-4#! NU/&/(+:%! #'!O+.d#4P! #'! /:!

b4/.d!R/$3-&!#1'!,4:1!,/$'+.:4+5$#%#&'!/11-.+>#!Y!:&#!/:S%#&'/'+-&!(:!$+1T:#!(#!,4:1!,#'+'!,-+(1!Y!

4/!&/+11/&.#!nX9*LXRN7M*I9V*L9Xi*HR9KG9RV*MRGK9VMR9V7*

29V*NXM9XRV*VOXIGQ797M*8QNI9K97M*nX9*HNRKG*MOXV*I9V*HOIIXN7MV*L9*IFNGR*VXRU9GII8V4*IN*HOIIXMGO7*HNRMGPXINGR9*9VM*IN*

V9XI9*nXG*VOGM*L8ZG7G9*7O7*HNV*HNR*VN*PO7VMGMXMGO7*P[GKGnX9*KNGV*X7GnX9K97M*HNR*VN*MNGII94*NIORV*KgK9*nX9*I9V*

9ZZ9MV*VXR*IFORQN7GVK9*H9XU97M*QRN7L9K97M*UNRG9R*V9IO7*I9XRV*PO7VMGMXN7MVk*

*

,* MRNU9RV*P9V*nX9InX9V*8MXL9V4*7OXV*UOmO7V*jG97*nX9*I9* IG97*97MR9* IF9iHOVGMGO7*Y* IN*HOIIXMGO7*L9*IFNGR4*

7OMNKK97M*NXi*HNRMGPXI9V*ZG79V4*9VM*IG89*Y*IN*VXRU97X9*L9*MROXjI9V*L9*IN*PROGVVN7P9*Z^MNI9k*-G97*nXFGI*NRRGU9*nX9*

I9V* R8VXIMNMV* L9* P9RMNG79V* 8MXL9V* HNR* RNHHORM* Y* P9RMNG7V* HOIIXN7MV* VOG97M* HNRZOGV* LGVPORLN7MV4* P9* IG97* 9VM*

NPMX9II9K97M*PINGR9K97M*UNIGL8*HNR*IN*POKKX7NXM8*VPG97MGZGnX9k**

#I*V9KjI9RNGM*8QNI9K97M*nX9*P9*VOGM*X79*9iHOVGMGO7*NX*POXRV*LX*MROGVG]K9*MRGK9VMR9*L9*QROVV9VV9*nXG*VOGM*I9*HIXV*

GKHNPMN7M*VXR*IN*PROGVVN7P9*Z^MNI9k*

,G7VG4* P9V*R8VXIMNMV* V9KjI97M*97*PO7PORLN7P9*NU9P*L9*HIXV*R8P97MV* MRNUNXi4* POKK9*P9Xi*L9*IF8nXGH9*L9*�N7N*

D9RPm*NXi*)MNMVS!7GV*HXjIG8V*97*;<=@*nXG*O7M*8QNI9K97M*OjV9RU8*X79*NVVOPGNMGO7*97MR9*X79*NXQK97MNMGO7*L9*

IF9iHOVGMGO7*NXi*D3;4A*NX*POXRV*LX*MROGVG]K9*MRGK9VMR9*L9*QROVV9VV9*9M*IFNXQK97MNMGO7*LX*RGVnX9*L9*ZNGjI9*HOGLV*

Y*IN*7NGVVN7P9*rA;sk*19MM9*NVVOPGNMGO7*8MNGM*IN*HIXV*ZORM9*HOXR*X79*9iHOVGMGO7*97MR9*IN*_<]K9*9M*IN*_A]K9*V9KNG79*

L9*L8U9IOHH9K97Mk*

29* MROGVG]K9*MRGK9VMR9*L9*QROVV9VV9*9VM*X79*H8RGOL9*L9*PROGVVN7P9*RNHGL9*LX* Z^MXV4*97* M9RK9*L9*HOGLV*9M*L9*

MNGII9k* #I* V9KjI9RNGM* LO7P* nX9* I9V* 9ZZ9MV* L9* IN* HOIIXMGO7* L9* IFNGR* NX* POXRV* L9* P9MM9* H8RGOL9* UG97797M* HIXV*

HNRMGPXIG]R9K97M*H9RMXRj9R*IN*PROGVVN7P9*Z^MNI9k*

*



* ==a*

�* IN* IX9XR* L9* P9V* LGZZ8R97M9V*8MXL9V4* GI* V9KjI9RNGM* nX9*P9*VOGM* LNUN7MNQ9* IF9iHOVGMGO7* P[RO7GnX9*Y* IN*

HOIIXMGO7*L9*IFNGR*NX*POXRV*L9*IN*QROVV9VV9*nXG*VOGM*HIXV*GKHNPMN7M4*HIXMJM*nX9*L9V*8HGVOL9V*LF9iHOVGMGO7V*NGQXVk*

19H97LN7M4* X79* R8P97M9* 8MXL9* GVVX9* LX* HROW9M* %2%0,"(* R8NIGV89* Y* (GN7WG7* 97* 1[G79* NHHORM9* L9* 7OXU9II9V*

H9RVH9PMGU9Vk*29*HROW9M*%2%0,"(*PO7VGVM9*97*X79*8MXL9*IO7QGMXLG7NI9*R8NIGV89*97*1[G79*NZG7*LF8MXLG9R* IFGKHNPM*

L9*ZNPM9XRV*97UGRO779K97MNXi*VXR*IN*VN7M8*[XKNG79*NX*POXRV*L9*IN*UG9k*

19MM9*8MXL9*R9MROXU9*X79*NXQK97MNMGO7*LX*RGVnX9*L9*7NGVVN7P9*HR8KNMXR894*L9*H9MGM*HOGLV*Y*IN*7NGVVN7P9*OX*L9*

HIXV* ZNGjI9* MNGII9* Y* IN* 7NGVVN7P94* 9M*P9*KgK9*HOXR* L9V* 9iHOVGMGO7V* G7M97V9V*9M* L9* POXRM9* LXR89* NXi* D3;4A* NX*

POXRV*L9*IN*QROVV9VV9*OX*97*H8RGOL9*HR8SPO7P9HMGO79II9*rA_sk**

,G7VG4*P9MM9*8MXL9*KO7MR9*X79*NXQK97MNMGO7*LX*RGVnX9*L9*HR8KNMXRGM8*VXH8RG9XR*Y*=<�*HOXR*X79*9iHOVGMGO7*NXi*

HNRMGPXI9V* ZG79V* 8I9U89* rVXH8RG9XR9* NX* @<]K9* H9RP97MGI9s* LXRN7M* X79* H8RGOL9* LFNX*KOG7V* `* WOXRV* NX* POXRV* LX*

HR9KG9R*MRGK9VMR9k*%II9*R9MROXU9*8QNI9K97M*X79*NXQK97MNMGO7*LX*RGVnX9*L9*HIXV*ZNGjI9*HOGLV*Y*IN*7NGVVN7P9*L9*

a4;_�*HOXR*IN*KgK9*9iHOVGMGO7*NXi*HNRMGPXI9V*ZG79Vk*

*

* +9*HIXV4*O7*PO7VMNM9*nX9*IFG7PGL97P9*PROGVVN7M9*L9V*Z9Xi*L9*ZORgMV*9M*I9V*8KN7NMGO7V*nXG*97*L8POXI97M*

H9XU97M*8QNI9K97M*GKHNPM9R*I9*POXRV*L9*IN*QROVV9VV9k*%7*9ZZ9M4*X79*R8P97M9*8MXL9*R8NIGV89*NX*-R8VGI*KO7MR9*X7*

IG97*97MR9*X79*9iHOVGMGO7*G7M97V9*KNGV*L9*POXRM9*LXR89*Y* IN*HOIIXMGO7*HNRMGPXINGR9* GVVX9*L9V*Z9Xi*L9* ZORgMV*NX*

POXRV*LX*HR9KG9R*MRGK9VMR9*L9*QROVV9VV9*NU9P*X79*NXQK97MNMGO7*LX*RGVnX9*L9*ZNGjI9*HOGLV*Y*IN*7NGVVN7P9k**

+N7V*P9MM9*8MXL9*PNVSPO7MRJI94*I9V*NXM9XRV*O7M*N7NImV8*I9V*R9I9U8V*L9V*Z9Xi*L9*ZORgMV*VXRU97XV*NX*-R8VGI*L9*;<<<*

Y* ;<=c* 9M* PROGV8* P9V* LO7789V* NU9P* I9V* R9QGVMR9V* L9* 7NGVVN7P9*L9* HIXV* L9* =4A*3GIIGO7V* LF97ZN7MV* 78V* VXR*P9MM9*

H8RGOL9k*

,G7VG4*GIV*O7M*KO7MR8*nXFX79*NXQK97MNMGO7*L9*=<<*8HGVOL9V*L9*Z9Xi*L9*ZORgMV*9VM*NVVOPG89*Y*X79*NXQK97MNMGO7*

LX* RGVnX9*L9* ZNGjI9* HOGLV* Y* IN* 7NGVVN7P9* IORVnX9* IF9iHOVGMGO7* Y*P9V* 8KN7NMGO7V* N*9X* IG9X* NX*POXRV* LX*HR9KG9R*

MRGK9VMR9*L9*QROVV9VV9*rA`sk*



* ==b*

2N* HOXRVXGM9* LX* R8P[NXZZ9K97M* PIGKNMGnX9* RGVnX9* LF97MRNG79R* L9* HIXV* 97* HIXV* ZR8nX9KK97M* P9* Q97R9* L9*

H[87OK]79k* #I* VFNQGM* IY* LFX7* 7OXU9I* 9i9KHI9* KO7MRN7M* Y* nX9I* HOG7M* I9V* LOKKNQ9V* IG8V* NX* P[N7Q9K97M*

PIGKNMGnX9*H9XU97M*NMM9G7LR9*IF97UGRO779K97M*MOXM*NXMN7M*nX9*I9V*BOKK9Vk**

*

!7*L9R7G9R*P[NKH*L9*R9P[9RP[9*L9V*8MXL9V*R8P97M9V*P[9RP[9*Y*NZZG79R*I9*MmH9*9iNPM*L9*HOIIXN7M*OX*L9*

HNRMGPXI9* nXG* 9VM* I9* HIXV* 78ZNVM9* HOXR* I9* Z^MXV* 97* PROGVVN7P94* NZG7* LFNI9RM9R* NX*KG9Xi* I9V* QOXU9R79K97MV* 9M*

IF!7GO7*%XROH89779*LN7V*I9*jXM*L9*P[N7Q9R*I9V*R8QI9K97MNMGO7V*97*UGQX9XRV*nXG*V9KjI97M*gMR9*L8HNVV89Vk**

*

V78@! !^%,/.'!1:$!4/!1:$;#&:#!(#!%-$'!+&!:'>$-!!

*

1OKK9*7OXV*U97O7V*L9*I9*UOGR*LN7V*HIXVG9XRV*NRMGPI9V4*IN*HOIIXMGO7*L9*IFNGR4*9M*HIXV*HNRMGPXIG]R9K97M*IN*

HOIIXMGO7*HNRMGPXINGR94*V9KjI9*WOX9R*X7*RJI9*HR8HO7L8RN7M*LN7V*IN*VXRU97X9*L9*MROXjI9V*L9*IN*PROGVVN7P9*Z^MNI9*

9M*L9*7NGVVN7P9V*HR8KNMXR89Vk***

2N* PO7MG7XGM8* IOQGnX9* L9* P9V* H[87OK]79V* 9VM* LO7P* IFGKHIGPNMGO7* HOVVGjI9* L9* IN* HOIIXMGO7* L9* IFNGR* LN7V* IN*

VXRU97X9*L9*KORM*G7*XM8ROk*1F9VM*P9*nX9*7OXV*NIIO7V*8MXLG9R*LN7V*I9V*NRMGPI9V*Y*U97GRk*

* *

* "OXV*POKK97oO7V*HNR*IFNRMGPI9*'*r=as4*8PRGM*HNR*IF8nXGH9*L9*&NP[9I*-k*'KGM[4*9M*nXG*VF9VM*H97P[89*VXR*I9V*

G7M9RNPMGO7V* 97MR9* IN* HOIIXMGO7* L9* IFNGR* 9M* VO7OR9* IG89V* NX* MRNZGP* ROXMG9R* NU9P* IN* VXRU97X9* L9* 7NGVVN7P9V*

HR8KNMXR89V*9M*L9*KORM*G7*XM8ROk*

19MM9*8MXL9*9VM*G7M8R9VVN7M94*PNR*GI*VFNQGM*L9*IN*HR9KG]R9*Y*M97M9R*LF8MNjIGR*X7*IG97*97MR9*P9RMNG7V*ZNPM9XRV*L9*IN*

HOIIXMGO7*L9*IFNGR*9M*I9V*LGZZ8R97M9V*PNXV9V*L9*KORM*G7*XM8ROk**

DNR* NGII9XRV4* 9II9* M97M9* LF9VMGK9R* HIXV* HR8PGV8K97M* I9V* 9ZZ9MV* L9V* HNRMGPXI9V* ZG79V* IG89V* NX* MRNZGP* ROXMG9R4*

7OMNKK97M*97*V8HNRN7M*P9II9V*GVVX9V*L9V*H[87OK]79V*L9*POKjXVMGO7*L9*P9II9V*8KGV9V*IORV*L9*IFXMGIGVNMGO7*L9V*

ZR9G7V*OX*L9*H79XV4*NG7VG*nX9*L9*IF8KGVVGO7*L9*HOXVVG]R9V*L9*ROXM9k*



* ==c*

,X*&OmNXK9S!7G*9M*NX*DNmV*L9*/NII9V*97*;<=a4*c4=�*L9V*7NGVVN7P9V*VXRU97NG97M*HR8KNMXR8K97M*9M*I9*MNXi*L9*

H9RM9* L9*QROVV9VV9* 8MNGM*L9* `4`* HOXR* =<<<*7NGVVN7P9Vk* '9IO7* I9V*PRGM]R9V* jRGMN77GnX9V4* X79*KORM* G7* XM8RO* 9VM*

L8ZG7G9* POKK9* IFNjV97P9* L9* VGQ79V* UGMNXi* P[9\* I9* Z^MXV* NXSL9IY* L9* ;`* V9KNG79V* L9* L8U9IOHH9K97Mk* 2N*

HR8KNMXRGM8*9VM*L8ZG7G9*POKK9*IN*7NGVVN7P9*NUN7M*_b*',k*

2N*HOHXINMGO7*8MXLG89*9VM*GVVX9*L9*IN*R8QGO7*L9*2O7LR9V*9M*VN*H8RGH[8RG94*NU9P*X7*R9PRXM9K97M*R8NIGV8*L9*;<<a*Y*

;<=<k*+XRN7M*P9MM9*H8RGOL94*acb*=`b*7NGVVN7P9V*UGNjI9V*OX*KORM*G7*XM8RO*O7M*8M8*97R9QGVMR89V4*LO7M*Ac=*bb`*O7M*

8M8*G7PIXV9V*LN7V*P9MM9*8MXL9k*29V*PNRNPM8RGVMGnX9V*L9*IN*HOHXINMGO7*8MXLG89*HROUG97797M*L9V*R9QGVMR9V*K8LGPNXi*
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Figure 2. 

Association between weekly NO  levels over gestation and change in number of live births 

(solid black line for Boston and gray dashed line for Tel Aviv District). The shaded areas 

represent the 95% confidence intervals (striped black for Boston and solid gray for Tel Aviv 

District).
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L8IGPNMk**

19*VO7M*LO7P*HIXMJM*L9V*IG97V*HOVVGjI9V*97MR9*X79*VOXRP9*OX*X7*MmH9*L9*POKHOVN7MV*L9*D3;4A*9M*X79*PNXV9*L9*

KORMNIGM8*G7*XM8RO*nXG*V9RO7M*R9P[9RP[8V*LN7V*P9MM9*8MXL9k**

* #I* VFNQGM*LFX79*8MXL9*PNVSM8KOG7V*LO7M* I9*R9PRXM9K97M*N*8M8*K978*L9* WN7UG9R*;<<;*Y*L8P9KjR9*;<<@k*

29V*LO7789V* PO7P9R7N7M* MOXM9V* I9V*KORMV* G7* XM8RO* rLO7P* VXRU97N7M* Y* HNRMGR* L9* ;<* V9KNG79V* L9* Q9VMNMGO7s* 97*

1NIGZOR7G9*LXRN7M*P9MM9*H8RGOL9*O7M*8M8*R9PX9GIIG9V*Y*HNRMGR*L9V*jNV9V*L9*LO7789V*LX*V9RUGP9*L9*VN7M8*L9*IF8MNM*L9*

1NIGZOR7G94* L9* KgK9* nX9* I9V* PNRNPM8RGVMGnX9V* KNM9R79II9V* 9M* I9V* POORLO7789V* Q8OQRNH[GnX9V* LX* IG9X* L9*

R8VGL97P9k**



* =;c*

29V*PNXV9V*L9*KORM*G7*XM8RO*O7M*8M8*V8HNR89V*97*PG7n*QROXH9V*:**

S*3NIZORKNMGO7V*PO7Q87GMNI9V**

S* (ROXjI9V* Z^MNXi* rNZZ9PMGO7V* R9VHGRNMOGR9V* 9M* PNRLGOSUNVPXINGR9V* H8RG7NMNI9V4* G7Z9PMGO7V* LN7V* IN* H8RGOL9*

H8RG7NMNI94* NZZ9PMGO7V* [8KNMOIOQGnX9V* LX* 7OXU9NXS784* NZZ9PMGO7V* H8RG7NMNI9V* IG89V* Y* IFNHHNR9GI* LGQ9VMGZ4*

N7OKNIG9V*97LOPRG7G9779V*9M*K8MNjOIGnX9V*MRN7VGMOGR9V*LX*7OXU9NXS78s*

S*(ROXjI9V*L9*IN*PROGVVN7P9*Z^MNI9*rR9MNRL*L9*PROGVVN7P9*G7MRNSXM8RG7s**

S*1OKHIGPNMGO7V*KNM9R79II9V*rG7Z9PMGO7*KNM9R7OSZ^MNI94*HR8S8PINKHVG9*}s*

S*1OKHIGPNMGO7V*OjVM8MRGPNI9V*rPOKHIGPNMGO7V*IG89V*Y*IFNPPOXP[9K97M4*HINP97MN*HR�UGN4*L8POII9K97M*HINP97MNGR94*

NZZ9PMGO7*LX*PORLO7*OKjGIGPNI4*P[ORGOSNK7GOMGM9}sk*

19MM9*PNM8QORGVNMGO7*L9V*PNXV9V*L9*KORM*G7*XM8RO*9VM*jNV89*VXR*IN*1#3=<k*29V*PNV*L9*KORM*G7*XM8RO*VXRU97XV*NX*

POXRV*L9*IF8MXL9*KNGV*7FNmN7M*HX*gMR9*G7M8QR8V*LN7V*IFX7*L9*P9V*PG7n*QROXH9V*7FO7M*HNV*8M8*HRGV*97*POKHM9*LN7V*

I9V*N7NImV9Vk**

2F[mHOM[]V9* L9* MRNUNGI* G7GMGNI* 8MNGM* nX9* P[NnX9* PNXV9* L9*KORM* G7* XM8RO* 8MNGM* NVVOPG89* Y* X7* ZNPM9XR* L9* RGVnX9*

LGZZ8R97Mk*

* 1O7P9R7N7M*IF9iHOVGMGO7*NXi*D3;4A4*I9V*LO7789V*ZXR97M*R9PX9GIIG9V*HNR*c*VGM9V*L9*K9VXR9V*R8HNRMGV*VXR*I9*

M9RRGMOGR9* PNIGZOR7G974* LO7M* I9V*K9VXR9V* ZXR97M* R8NIGV89V* MOXV* I9V* MROGV* OX* VGi* WOXRVk* 2FN7NImV9* L9V* D3;4A* N* 8M8*

V8HNR89*97*MROGV*HNRMG9V4*IFX79*PO7P9R7N7M*IN*KNVV9*MOMNI9*L9V*HNRMGPXI9V4*IN*V9PO7L9*V9IO7*I9XRV*PO7VMGMXN7MV*9M*

IN*L9R7G]R9*V9IO7*I9XRV*VOXRP9V*LFORGQG79k*

,X*MOMNI*P9*VO7M*HR]V*L9*UG7QM*PO7VMGMXN7MV*LGZZ8R97MV*L9*D3;4A*nXG*O7M*8M8*8MXLG8V*:*,IXKG7GXK4*GO7*,KKO7GXK*

"B`�4* 1NIPGXK4* 1[OIG794* 1XGUR94* 1NRjO79* 8I8K97MNGR94* 09R4* 3NQ78VGXK4* "GPu9I4* GO7* "GMRNM9* "._S4* B,D4*

DOMNVVGXK4*GO7*DOMNVVGXK*y�4*'GIGPGXK4*'OLGXK*9M*GO7*'OLGXK*"N�4*GO7*'XIZNM9*'.`S4*(GMN7GXK4*$N7NLGXK*9M*�G7Pk*

29*P[OGi*L9*P9V*PO7VMGMXN7MV*POKK9*OjW9MV*LFN7NImV9*R9HOV9*VXR*I9V*R8VXIMNMV*L9*KXIMGHI9V*8MXL9V*N7M8RG9XR9V*9M*

L9*R9UX9V*L9*IGMM8RNMXR9k**



* =;@*

%7VXGM94* IN* KOL8IGVNMGO7* L9* IN* HNRM* NMMRGjXNjI9* L9* P[NnX9* PO7VMGMXN7M* L9* D3;4A* NXi* LGZZ8R97M9V* VOXRP9V*

LF8KGVVGO7V* 8MXLG89V* N* 8M8* R8NIGV89* 97* XMGIGVN7M* X79* K8M[OL9* L9* ZNPMORGVNMGO7* HNR* KNMRGP9* HOVGMGU9* rD30s4*

K8M[OL9*L8WY*XMGIGV89*LN7V*LFNXMR9V*8MXL9V*rNRMGPI9*'=A*7OMNKK97Msk*,G7VG4*HOXR*P[NnX9*VOXRP9*LF8KGVVGO7*L9*

HNRMGPXI9V*ZG79V*9VM*9VMGK8*I9*MmH9*L9*HNRMGPXI9V*R9W9M89V*9M*I9XR*POKHOVGMGO7k**

1G7n*VOXRP9V*LF8KGVVGO7V*O7M*8M8*8MXLG89V*:**

S! 1OKjXVMGO7*HNR*jGOKNVV9*

S! "GMRNM9*LFNKKO7GXK*r"B`"._s**

S! *'XIZNM9*LFNKKO7GXK*rr"B`s;'.`s**

S! 29V* 8KGVVGO7V* L9* HNRMGPXI9V* IG89V* NX* MRNZGP* ROXMG9R4* P9* nXFO7* NHH9II9* HOXVVG]R9V* L9* ROXM9* OX* L9* VOI*

rHNRMGPXI9V*GVVX9V*L9*IFXMGIGVNMGO7*L9V*H79XV4*ZR9G7V4*HOXVVG]R9V*L8HINP89V*HNR*I9*HNVVNQ9*L9*U8[GPXI9Vs**

S! 29V*8KGVVGO7V*LGR9PM9K97M*IG89V*NX*MRNZGP*ROXMG9R*rPOKjXVMGO7*L9V*KOM9XRVsk*

,G7VG4* P9RMNG7V*KNRnX9XRV* VO7M* R9IG8V* HIXV* VH8PGZGnX9K97M* Y* P9RMNG79V* VOXRP9V* LF9iHOVGMGO7k* DNR* 9i9KHI94* I9V*

KNRnX9XRV*L9V*QN\*LF8P[NHH9K97M*GVVXV*LX*MRNZGP*ROXMG9R*VO7M*:*-INPu*1NRjO74*09R4*�G7Pk*19Xi*IG8V*NXi*HOXVVG]R9V*

L9*ROXM9*9M*L9*VOI*VO7M*:*,IXKG7GXK4*09R4*'GIGP94*(GMN7GXKk*29*1NRjO79*ORQN7GnX9*rB,Ds*9VM* I9*KNRnX9XR*IG8*Y* IN*

POKjXVMGO7*L9*jGOKNVV9k**

%7VXGM9*HNR*KOL8IGVNMGO7*VHNMGOSM9KHOR9II94*GI*N*8M8*NMMRGjX8*L9V*7GU9NXi*LF9iHOVGMGO7*NXi*K]R9V*G7PIXV9V*LN7V*

IF8MXL9*V9IO7* IN*KNVV9* MOMNI9*L9*D3;4A4* I9XR* VOXRP9*LFORGQG79*9M* I9XRV*PO7VMGMXN7MV*HNR*RNHHORM*Y* I9XR* IG9X*L9*

R8VGL97P9k*

,ZG7*L9*K979R*I9V*POKHNRNGVO7V4* PF9VM*X79*8MXL9*PNV*U9RVXV* M8KOG7V*nXG*N*8M8*R8NIGV89k*,G7VG4*P[NnX9*PNV*L9*

KORM*G7*XM8RO*N*8M8*NVVOPG8*Y*A*PNV*L9*7NGVVN7P9*UGNjI9*rPO7MRJI9sk*+9*P9*ZNGM4*LN7V*IF9i9KHI9*LFX79*KORM*G7*XM8RO*

VXRU97X9*Y*__*V9KNG79V*L9*L8U9IOHH9K97M4*IF9iHOVGMGO7*L9*P9*PNV*V9RN*POKHNR89*P[9\*I9V*M8KOG7V*Y*X79*KgK9*

LXR89*LF9iHOVGMGO7*L9*__*V9KNG79Vk*

%7ZG7*LFX7*HOG7M*L9*UX9*VMNMGVMGnX94*P9*VO7M*L9V*N7NImV9V*HNR*R8QR9VVGO7*IOQGVMGnX9*nXG*O7M*8M8*K9789V4*L9*KgK9*

nX9*L9V*N7NImV9V*L9*V97VGMGUGM8k*



* =_<*

,X* MOMNI4* P9* VO7M* A_bb* PNV* L9* KORM* G7* XM8RO* 9M* ;a*ccA* 7NGVVN7P9V* UGNjI9V* nXG* O7M* 8M8* G7PIX9V* LN7V*

IF8MXL9k*+FX7*HOG7M*L9*UX9*8HGL8KGOIOQGnX94*IN*VXRU97X9*L9*KORM*G7*XM8RO*8MNGM*HIXV*ZR8nX97M9*P[9\*L9V*K]R9V*

HIXV*qQ89V*r�`<*N7Vs4*LFORGQG79*PNXPNVG9779*9M*L9*HIXV*ZNGjI9*7GU9NX*VOPGOS8PO7OKGnX9k**

29V*PNXV9V*L9*KORM*Z^MNI9*VO7M*LOKG789V*97*HR9KG9R*IG9X*HNR*I9V*PNXV9V*OjVM8MRGPNI9V4*HXGV*UG97797M*97VXGM9*I9V*

POKHIGPNMGO7V*KNM9R79II9V* 9M* I9V*KNIZORKNMGO7V* PO7Q87GMNI9Vk* ,* 7OM9R* P9H97LN7M* nXFX7*QRN7L*7OKjR9* r=a;=*

PNV* VOGM* HR]V* L9* _<�s* L9*KORMV* Z^MNI9V* 7FO7M* HNV* HX* gMR9* NMMRGjX89V* Y* X79* PNXV9* HR8PGV9k* * 2FqQ9*KOm97* L9*

VXRU97X9*L9*PNV*L9*KORM*G7*XM8RO*8MNGM*L9*;`4b*V9KNG79V*L9*L8U9IOHH9K97Mk*

*

,X*7GU9NX*L9V*R8VXIMNMV*L9*IF8MXL94*HNR*RNHHORM*Y*IN*1:$;#&:#!(#!%-$'!+&!:'>$-!4+>#!Y!(#1!'$-:34#1!(#!4/!

.$-+11/&.#! B_'/4#4* O7* 7OM9* X7* IG97* NU9P* 4)#K,-1+'+-&! S4-3/4#! /:K! FG6HC7* ,G7VG4* HOXR* X79* NXQK97MNMGO7* L9*

IF9iHOVGMGO7*L9*IN*KNVV9* MOMNI9*97*D3;4A*LFX7* G7M9RnXNRMGI94*O7*7OM9*X79*NXQK97MNMGO7*LX* RGVnX9*L9*KORM* G7*

XM8RO*L9*;_�*r.&*=4;_*�*@A�*#1*:*=k<a4*=k``sk*

+9*KgK94* X79* NXQK97MNMGO7* L9* IF9iHOVGMGO7* NX* POXRV* L9* IN* QROVV9VV9* LFX7* G7M9RnXNRMGI9* NXi*,-:11+5$#1! (#!

$-:'#!#'!/:!1:4B/'#!()/%%-&+:%!VO7M*NVVOPG8V*8QNI9K97M*Y*X79*NXQK97MNMGO7*LX*RGVnX9*L9*KORM*Z^MNI9*HNR*

'$-:34#1!(#!4/!.$-+11/&.#!B_'/4#4*R9VH9PMGU9K97M*L9*;A�*r.&*:*=k;A*r@A�*#1*:*=k=<4*=k`;s*9M*`A�*r.&*:*=k`A*r@A�*

#1*:*=k=c4*=kbcsk*

1O7P9R7N7M* IN* POKHOVGMGO7* L9V* HNRMGPXI9V* ZG79V4* HIXVG9XRV* 8I8K97MV* VO7M* 8QNI9K97M* NVVOPG8V* Y* X79*

NXQK97MNMGO7*LX*RGVnX9*L9*VXRU97X9*L9*KORM* Z^MNI9*VXGM9*Y*L9V* '$-:34#1!(#! 4/!.$-+11/&.#k*DNR*9i9KHI94*L9V*

NVVOPGNMGO7V*HOVGMGU9V*VO7M*R9MROXU89V*HOXR*IF9iHOVGMGO7*NXi*1XGUR94*1NRjO79*8I8K97MNGR94*09R4*DOMNVVGXK*9M*GO7*

DOMNVVGXK4*GO7*NKKO7GXK*"B`�4*GO7*7GMRNM9*"._S4*GO7*VXIZNM9*'.`S4*(GMN7GXK4*$N7GXK*9M*�G7Pk** *

*

DOXR*I9V*PNV*L9*KORM*G7*XM8RO*IG89V*Y*L9V*.-%,4+./'+-&1!-31'>'$+./4#14*L9V*NVVOPGNMGO7V*HOVGMGU9V*O7M*8M8*

R9MROXU89V* HOXR* L9* 7OKjR9Xi* 8I8K97MV*:* O7*7OM9* X79* NXQK97MNMGO7*LX* RGVnX9*L9*KORM* Z^MNI9* L9* =_�*HOXR*

X79*NXQK97MNMGO7*L9*IF9iHOVGMGO7*LFX7*G7M9RnXNRMGI9*97*KNVV9*MOMNI9*L9*FG6HC*r.&*=4=_*�*@A�*#1*:*=k<_4*=k;`sk**



* =_=*

#I*97*UN*L9*KgK9*HOXR*4)#K,-1+'+-&!/:K!,-:11+5$#1!(#!$-:'#!#'!(#!1-4*r.&*:*=k=;*r@A�*#1*:*=k<_4*=k;=s*OX*L9*P9II9*

IG89* NXi*>%+11+-&1!(#!;>Z+.:4#1!Y!.-%3:1'+-&* r.&* :* =k=c* r@A�* #1* :* =k<b4* =k_<s* IORVnXF9II9V* NXQK97M97M* LFX7*

G7M9RnXNRMGI9k**

+9*KgK94* I9V*9iHOVGMGO7V*NX*1:4B/'#!()/%%-&+:%!r.&*:*=k;a*r@A�*#1*:*=k=;4*=k`_s*9M*NX*&+'$/'#!()/%%-&+:%*

r.&* :* =k<@* r@A�* #1* :* =k<=4* =k=bs* VO7M* 8QNI9K97M* NVVOPG89V* Y* IFNXQK97MNMGO7* L9* RGVnX9* L9*KORM* G7* XM8RO* HNR*

POKHIGPNMGO7V*OjVM8MRGPNI9Vk**

*

%7ZG74* 4)#K,-1+'+-&!/:K!,-:11+5$#1!(#!$-:'#!#'!(#!1-4H!POKHOV89V*KNWORGMNGR9K97M*LFNIXKG7GXK*9M*L9*

VGIGPGXKH!#1'!/11-.+>#*Y*X79*NXQK97MNMGO7*LX*RGVnX9*L9*KORMNIGM8*Z^MNI9*IG8V*Y*L9V*%/4B-$%/'+-&1!.-&S>&+'/4#1*

r.&*=k=c*�*#1*:*=k<A4*=k__s*OX*Y*L9V*'$-:34#1!B_'/:K*r.&*=k_;*�*#1*:*=k==4*=kAcsk*

,*7OM9R*nXFGI*7FN*HNV*8M8*OjV9RU89V*LFNVVOPGNMGO7V*PO7P9R7N7M* I9V*L8P]V* IG8V*Y*L9V*POKHIGPNMGO7V*KNM9R79II9V4*

jG97*nXFGI*VFNQGVV9*L9*IFX79*L9V*HRG7PGHNI9V*PNXV9V*L9*KORMNIGM8*G7*XM8RO*NX*POXRV*L9*P9MM9*8MXL9k*

*

,G7VG*Y*IN*UX9*L9*P9V*R8VXIMNMV*jRXMV4*IFGKHNPM*L9*4)#K,-1+'+-&!/:K!FG6HC!S4-3/4#!1#%34#!(/;/&'/S#!1#!

B/+$#!1#&'+$!1:$!4/!.$-+11/&.#!B_'/4#!#'!4/!1:$;#&:#!(#!.-%,4+./'+-&1!-31'>'$+./4#1k**

#I* V9KjI9* LO7P* nX9* IF9ZZ9M* L9* IF9iHOVGMGO7* NXi*D3;4A* V9KjI9* ZNUORGV9R* IN* VXRU97X9*L9*KORM* G7* XM8RO* HNR* L9V*

MROXjI9V* L9* IN* PROGVVN7P9* Z^MNI94* L9V* POKHIGPNMGO7V* OjVM8MRGPNI9V4* 9M* LN7V* X79*KOG7LR9*K9VXR9* L9* MROXjI9V*

Z^MNXi*9M*L9*KNIZORKNMGO7V*PO7Q87GMNI9V4*KNGV*79*V9KjI9*HNV*IG89*Y*P9Xi*VXRU97N7M*VXGM9*Y*L9V*POKHIGPNMGO7V*

KNM9R79II9Vk**

%II9* V9KjI9* 8QNI9K97M* G7LGnX9R* nX9* P9RMNG7V* 8I8K97MV* PO7VMGMXN7MV* L9V* D3;4A* 79* VO7M* HNV* NVVOPG8V* Y* IN*

VXRU97X9*LFX79*NXQK97MNMGO7*L9*RGVnX9*L9*KORMNIGM8*G7*XM8ROk*

DOXR* ZG7GR4* I9V* NXM9XRV* O7M* M97M8* L9* POKHR97LR9* I9V* G7M9RNPMGO7V* H[mVGOHNM[OIOQGnX9V* HOVVGjI9V*

PO7P9R7N7M*I9V*POKHIGPNMGO7V*OjVM8MRGPNI9V*OjV9RU89V*9M*IFNXQK97MNMGO7*LX*RGVnX9*L9*KORM*G7*XM8ROk*



* =_;*

+N7V*I9V*ZNGMV4*IF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGR*97MRNG79*L9V*R8NPMGO7V*L9*VMR9VV*OimLNMGZ4*HOXUN7M*97MRNG79R*X79*

HROIGZ8RNMGO7*LX*7OKjR9*L9*P9IIXI9V* VN7QXG79V*NX*7GU9NX*LX*PORLO7*OKjGIGPNI4*7OMNKK97M*L9* ImKH[OPmM9V*(4*

POKK9*P9IN*N*8M8*KGV*97*8UGL97P9*LN7V*X79*8MXL9*K9789*97*;<=a*HNR*IF8nXGH9*L9*"OUNPu*9M*NI*rAbsk**

+N7V* P9MM9* 8MXL94* GI* N* 8M8* 9VMGK8* nXFX79* NXQK97MNMGO7* L9* IN* PO7P97MRNMGO7* NXi* D3;4A* LN7V* IN* H8RGOL9*

GKK8LGNM9* HR8P8LN7M* IFNPPOXP[9K97M4* HOXUNGM* 97MRNG79R* X79* HROIGZ8RNMGO7* L9V* P9IIXI9V* NX* 7GU9NX* LX* PORLO7*

OKjGIGPNIk* 29V* LO7789V* O7M* 8M8* R9PX9GIIG9V* HNR* L97VGMOK8MRG9* OHMGnX9* 9M* %2#',* LFX7*KNRnX9XR* 7OKK8*3((4*

HR8V97M* Y* IN* VXRZNP9* L9* ImKH[OPmM9V* (k* 2F[mHOM[]V9* VOXV* M97LX9* 9VM* nX9* P9MM9* NXQK97MNMGO7* L9* P9IIXI9V* NX*

7GU9NX*LX* PORLO7*OKjGIGPNI* VOGM* R9VHO7VNjI9* L9* 7OXU9II9V* R8NPMGO7V* G7ZINKKNMOGR9V4* L9* I8VGO7V* NX* 7GU9NX*L9*

IF,+"*KGMOP[O7LRGNI*OX*LFX79*[mH9RPONQXINjGIGM8*HOXUN7M*NUOGR*L9V*PO7V8nX97P9V*PIG7GnX9V*9M*7OMNKK97M*X79*

KORM*G7*XM8ROk*

+9* HIXV4* X79* 8MXL9* ,XVMRNIG9779* HXjIG89* 97* ;<;=4*KO7MRNGM* nXFX79* 9iHOVGMGO7* VXH8RG9XR9* Y* IN* 7ORKNI9* NXi*

HNRMGPXI9V*ZG79V*9VM*NVVOPG89*Y*X79*NXQK97MNMGO7*LX*MNXi*L9*P9IIXI9V*L97LRGMGnX9V*HINVKNPmMO�L9V*NX*7GU9NX*LX*

PORLO7*OKjGIGPNI*rAcsk**

29V* R8VXIMNMV* L9* P9V* L9Xi* 8MXL9V* M97L97M* LO7P* Y*KO7MR9R* nX9* IN* PO7P97MRNMGO7* L9V* ImKH[OPmM9V* 9M* P9IIXI9V*

L97LRGMGnX9V*/:!&+;#/:!(:!.-$(-&!-%3+4+./4!,#:;#&'!i'$#!+&B4:#&.>1!,/$! 4/!,-44:'+-&!(#! 4)/+$!/%3+/&'4*9M* P9*

KgK9*HOXR*L9V*POXRM9V*LXR89V*LF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGRk*

*

V788! !9&-%/4+#1!.-&S>&+'/4#1!#'!,-44:'+-&!(#!4)/+$!

*

+9*HIXV* 97* HIXV* LF8MXL9V* V9*H97P[97M* VXR* I9* IG97*nX9* IN* HOIIXMGO7* L9* IFNGR* H9XM* WOX9R* VXR* IN* VXRU97X9*

LFN7OKNIG9V*PO7Q87GMNI9V*NXi*PO7V8nX97P9V*PIG7GnX9V*HNRZOGV*IOXRL9Vk**

,G7VG*97*;<=`4*IF8nXGH9*LX*+R*'P[9KjNRG*VF9VM*H97P[89*VXR*I9*IG97*97MR9*IF9iHOVGMGO7*Y*IN*HOIIXMGO7*NXi*HNRMGPXI9V*

ZG79V*9M*NXi*L8RGU8V*N\OM8V*".i*9M*".;*Y*-NRP9IO79*9M*IN*VXRU97X9*LFN7OKNIG9V*PO7Q87GMNI9V*rNRMGPI9*';<sk*

+X*ZNGM*L9*VN*Q8OQRNH[G9*HNRMGPXIG]R94*LFX7*MRNZGP*ROXMG9R*MR]V*G7M97V9*9M*LFX7*HNRP*NXMOKOjGI9*97POR9*ZORM9K97M*

PO7VMGMX8*L9*+G9V9I*rA<�s4*-NRP9IO79*9VM*IFX79*L9V*UGII9V*HR8V97MN7M*IFNGR*I9*HIXV*HOIIX8*97*%XROH9k*



* =__*

#I*VFNQGM*LFX79*8MXL9*PNV*M8KOG74*LO7M*I9*R9PRXM9K97M*N*8M8*9ZZ9PMX8*L9*=@@`*Y*;<<ak*29V*PNV*O7M*8M8*R9PRXM8V*Y*

HNRMGR* LFX79* jNV9* L9* LO7789V* 9XROH89779* R9QROXHN7M* L9V* 97ZN7MV* HORM9XRV* L9*KNIZORKNMGO7V* PO7Q87GMNI9V*

r%!&.1,(sk*29V*M8KOG7V*R9PRXM8V*8MN7M*L9V*97ZN7MV*78V*Y*-NRP9IO79*LXRN7M*IN*KgK9*H8RGOL9*KNGV*G7L9K79*L9*

KNIZORKNMGO7*PO7Q87GMNI9k*

+N7V* P9MM9* 8MXL94* I9V* PNV* VO7M* PO7VGL8R8V* POKK9* L9V* 7OXU9NXi* 78V4* L9V* Z^MXV* KORMV* G7* XM8RO* OX* L9V*

QROVV9VV9V*G7M9RROKHX9V*HOXR*RNGVO7V*K8LGPNI9V*LO7M*I9*LGNQ7OVMGP*L9*KNIZORKNMGO7*PO7Q87GMNI9*N*8M8*PO7ZGRK8*

HNR*LGNQ7OVMGP*N7M87NMNI*9M*LO7M*NX*KOG7V* IFX79*L9V*KNIZORKNMGO7V*HR8V97M89V*9VM* G7PIXV9*LN7V*IN*jN7nX9*L9*

LO7789*L9*IF%!&.1,(*9M*V9IO7*IN*1#3=<k*

2F9VMGKNMGO7*L9*IF9iHOVGMGO7*KNM9R79II9*Y*IN*HOIIXMGO7*L9*IFNGR*NX*IG9X*L9*R8VGL97P9*ZXM*9VMGK89*HNR*X7*KOL]I9*L9*

LGVH9RVGO7* VHNMGNI* PR88* LN7V* I9* PNLR9* L9* IF8MXL9* 9XROH89779* %'1,D%* LO7M* 7OXV* NUO7V* L8WY* HNRI8*

HR8P8L9KK97Mk**

!79*N7NImV9*HNR*KOL]I9*L9*LGVH9RVGO7*M9KHOROSVHNMGNI*N*8QNI9K97M*8M8*R8NIGV8k*#I*N*NG7VG*8M8*9VMGK8*IF9iHOVGMGO7*

NXi*D3=<4*D3;4A4*-INPu*PNRjO74*".i4*9M*".;k*

+FX7*HOG7M*L9*UX9*VMNMGVMGnX94*IN*HOHXINMGO7*8MXLG89*N*8M8*LGUGV89*97*=c*VOXVSQROXH9V4*P[NPX7*PORR9VHO7LN7M*Y*

X79*KNIZORKNMGO7*PO7Q87GMNI9*R9MROXU89k*2FN7NImV9*8UNIXN7M* I9*IG97*97MR9*IF9iHOVGMGO7*Y* IN*HOIIXMGO7*L9*IFNGR*9M*

IFNXQK97MNMGO7* LX* RGVnX9* L9* VXRU97X9* L9* P9RMNG79V* KNIZORKNMGO7V* PO7Q87GMNI9V* N* 8M8* R8NIGV89* Y* IFNGL9* L9*

KOL]I9V*L9*R8QR9VVGO7*IOQGVMGnX9k*

DNVVO7V*KNG7M97N7M*NXi*R8VXIMNMV*L9*IF8MXL9k*6X9*P9*VOGM*HOXR* I9*KOL]I9*VHNMGNI*OX*VHNMGOSM9KHOR9I4*

X79*/:S%#&'/'+-&*LFX7*G7M9RnXNRMGI9*r=;4;µQ>K_s*L9*4)#K,-1+'+-&!/:!OJ6*9VM*NVVOPG89*Y*X79*NXQK97MNMGO7*LX*

$+1T:#!(#!.-/$.'/'+-&!(#!4)/-$'#*r.&�*=k=A�*@A�*#1*:*=k<=4*=k_=s*9M*L9*(>B/:'1!(:!1L1'5%#!(+S#1'+B*r.&*�*=k==�*

@A�*#1*:*=k<<4*=k;_sk*

+9*KgK94*X79*NXQK97MNMGO7*L9*IF9iHOVGMGO7*NX*FG8@*LFX7*G7M9RnXNRMGI94*VOGM*L9*_4aµQ>K_4*9VM*NVVOPG89*Y*X79*

NXQK97MNMGO7*LX*RGVnX9*L9*(>B/:'1!(#!4/!,/$-+!/3(-%+&/4#*r.&*�*=k@_�*@A�*#1*:*=k_b4*;kb_sk**

DIXVG9XRV*NXMR9V*NVVOPGNMGO7V*HOVGMGU9V* VO7M* R9MROXU89V*LN7V*L9V*KOL]I9V*HRGV* GVOI8K97M*KNGV* VN7V*PO[8R97P9*

QIOjNI9* L9V* R8VXIMNMV4* HNR* 9i9KHI9* X79* NVVOPGNMGO7* 97MR9* IF9iHOVGMGO7* NX* D3=<* 9M* IN* MRN7VHOVGMGO7* L9V* QROV*

UNGVV9NXi*VN7QXG7Vk*



* =_`*

19H97LN7M4*LX*ZNGM*L9*KXIMGHI9V*N7NImV9V*VMNMGVMGnX9V4*LO7M*P9RMNG79V*R8NIGV89V*VXR*L9V*HOHXINMGO7V*R9VMR9G7M9V4*GI*

9iGVM9*X7*RGVnX9*L9*VXR9VMGKNMGO7*L9V*R8VXIMNMV*OjV9RU8V4*L9*IFNU9X*L9V*NXM9XRVk*

,G7VG*I9V*R8VXIMNMV*L9*P9MM9*8MXL9*V9KjI97M*HIXMJM*VXQQ8R9R*P9RMNG79V*NVVOPGNMGO7V*KNGV*nXG*78P9VVGM97M*X79*HIXV*

INRQ9*8MXL9*NZG7*L9*I9V*PO7ZGRK9Rk*,*7OM9R*P9H97LN7M*nX9*I9*R8VXIMNM*PO7P9R7N7M*IFNVVOPGNMGO7*97MR9*IF9iHOVGMGO7*

NX*".;*9M*I9*RGVnX9*L9*PONRPMNMGO7*L9*IFNORM9*9VM*PO[8R97M*NU9P*L9V*R8VXIMNMV*LF8MXL9V*HR8P8L97M9Vk*

29V* R8VXIMNMV* LFX79* 8MXL9* P[G7OGV9* HXjIG89* ZG7* ;<;=* V9KjI97M* 8QNI9K97M* KO7MR9R* X79* R9INMGO7* 97MR9*

IF9iHOVGMGO7* NX* HR9KG9R* MRGK9VMR9* NXi* HNRMGPXI9V* ZG79V* 9M* XIMRNZG79V4* NG7VG* nXFNX* ".;4* NU9P* IN* VXRU97X9* L9*

KNIZORKNMGO7V*PNRLGNnX9V*PO7Q87GMNI9V4*HRG7PGHNI9K97M*NX*7GU9NX*LX*V9HMXK*NMRGNI*9M*U97MRGPXINGR9*rA@sk*

*

*

* *



* =_A*

W! A+1.:11+-&!
*

+9*IFN7NImV9*L9V*NRMGPI9V*HR8P8L97MV4*HIXVG9XRV*8I8K97MV*GKHORMN7MV*V9KjI97M*V9*L9VVG79Rk**

2FX7*L9V*HR9KG9RV*8I8K97MV*Y*VOXIGQ79R*9VM*I9*PNRNPM]R9*nXNVG*X7GU9RV9I*L9*IFNPMGO7*L9*IN*HOIIXMGO7*L9*IFNGR*

HXGVnXFGI*MOXP[9*P[NPX7*L9*7OXVk*%7*9ZZ9M4*POKK9*7OXV*IFNUO7V*UX4*L9V*9ZZ9MV*HIXV*OX*KOG7V*LGR9PMV*VO7M*KGV*97*

8UGL97P9* Y* MRNU9RV* L9* 7OKjR9Xi*K8PN7GVK9V* 9M* PGjI9V* LN7V* I9* PORHV* [XKNG74* 9M* nXG* HIXV* 9VM* NX* POXRV* L9* IN*

QROVV9VV94*H8RGOL9*nXG*UOGM*PO[NjGM9R*L9Xi*gMR9V*LN7V*X7*97UGRO779K97M*GKKX7OIOQGnX9*jG97*HNRMGPXIG9Rk**

'G*IN*MRN7VIOPNMGO7*L9*HNRMGPXI9V*ZG79V*9M*XIMRNZG79V*WXVnXFNX*Z^MXV*9VM*L9*HIXV*97*HIXV*L8KO7MR894*I9XR*

HOM97MG9II9* NPMGO7* VXR* IF9iHR9VVGO7* L9* P9RMNG7V* Q]79V* NX* 7GU9NX* HINP97MNGR9* 9VM* PINGR9K97M* 7OUNMRGP9* 9M* L9*

PO7ZGRKNMGO7*VPG97MGZGnX9*R8P97M9*rNRMGPI9V*'=*9M*';sk*+9*P9*ZNGM4*X79*KOLGZGPNMGO7*L9*IFNRP[GM9PMXR9*LX*HINP97MN*

H9XM*NUOGR*L9V*R8H9RPXVVGO7V*MOXM*NX*IO7Q*L9*IN*QROVV9VV94*VG*P9*7F9VM*NjOXMGR*Y*X79*G7M9RRXHMGO7*HR8KNMXR89*L9*

P9II9SPG*rNRMGPI9V*'_*9M*'`sk**

29V*9ZZ9MV*VXR*I9*K8MNjOIGVK9*Z^MNI*9M*P9IXG*L9*IN*K]R9*NX*POXRV*L9*IN*QROVV9VV9*V9KjI97M*8QNI9K97M*

7OKjR9Xik*,G7VG4*IF9iHOVGMGO7*NXi*HNRMGPXI9V*ZG79V*9M*NX*".;*9VM*NVVOPG89*Y*L9V*H9RMXRjNMGO7V*L9*IF[OK8OVMNVG9*

QIXPGLGnX9*9M*ZNUORGV9*IN*VXRU97X9*L9*LGNj]M9*Q9VMNMGO779I*rNRMGPI9V*'b*9M*'csk**

+9V* H9RMXRjNMGO7V* LX*K8MNjOIGVK9* M[mRO�LG97* VO7M* L9* L8POXU9RM9* j9NXPOXH*HIXV* R8P97M94* HXGVnXFGI* NUNGM*8M8*

KGV*97*8UGL97P9*HOXR* IN*HR9KG]R9* ZOGV*X79*NVVOPGNMGO7*97MR9*IF9iHOVGMGO7*NXi*D3;4A*9M*X79*NXQK97MNMGO7*LX*

MNXi*MOMNI*L9*(`*Y*IN*7NGVVN7P9*rNRMGPI9*'@sk***

%7ZG74*LFX7*HOG7M*L9*UX9*PIG7GnX94*I9V*9ZZ9MV*P[9\*I9*Z^MXV*I9V*HIXV*ZR8nX9KK97M*NVVOPG8V*Y*IF9iHOVGMGO7*

Y* IN* HOIIXMGO7* L9* IFNGR* VO7M* IN* VXRU97X9* L9* MROXjI9V* L9* IN* PROGVVN7P9* Z^MNI9* rNRMGPI9V* '=;4* '=`* 9M* '=As4* L9*

7NGVVN7P9V*HR8KNMXR89V*rNRMGPI9V*'=_*9M*'=as*9M*KgK9*L9*KORM*G7*XM8RO*rNRMGPI9V*'=a4*'=b4*'=c*9M*'=@Ck**

29*RJI9*L9V*LGZZ8R97MV*HOIIXN7MV*LN7V*IFNHHNRGMGO7*L9*KNIZORKNMGO7V*PO7Q87GMNI9V*9VM*97POR9*KNI*PO77X4*

KNGV*X7*IG97*97MR9*X79*9iHOVGMGO7*NX*".;*9M*IN*VXRU97X9*L9*PONRPMNMGO7*L9*IFNORM9*9VM*ZR8nX9KK97M*R9MROXU8k*

+9*KgK94* P9MM9*9iHOVGMGO7* V9KjI9* 8QNI9K97M* IG89* Y* IN* VXRU97X9*L9* L8ZNXMV* LX* VmVM]K9*LGQ9VMGZ* POKK9*L9V*

H9RZORNMGO7V*OX*VM87OV9V*rNRMGPI9*';<C?*



* =_a*

1[9\* IN*K]R94* IF9ZZ9M* L9* IF9iHOVGMGO7* Y* IN* HOIIXMGO7* L9* IFNGR* VXR* IN* VXRU97X9* L9* MROXjI9V* M97VGO779IV4*

HRG7PGHNI9K97M*97* ZG7*L9*QROVV9VV94*9M* VXRMOXM*L9*IN* VXRU97X9*L9*HR8S8PINKHVG9*V9KjI9*8MNjIG*rNRMGPI9V*'=<*9M*

'==sk* +9V* LO7789V* G7LGnXN7M* 8QNI9K97M* X7* IG97* NU9P* X79* NXQK97MNMGO7* LX* RGVnX9* L9* POKHIGPNMGO7V*

OjVM8MRGPNI9V*V9KjI97M*8QNI9K97M*8K9RQ9R*rNRMGPI9*'=@sk**

*

+FX7*HOG7M*L9*UX9*H[mVGOHNM[OIOQGnX94*X79*KNWORGM8*L9V*9ZZ9MV*78ZNVM9V*HROUOnX8V*HNR*IN*HOIIXMGO7*L9*

IFNGR* VO7M* I9* ZRXGM*L9*H[87OK]79V*G7ZINKKNMOGR9V4*L9*UNVOPO7VMRGPMGO7*OX*L9*VMR9VV*OimLNMGZ*NXi*7GU9NXi*L9* IN*

PGRPXINMGO7*KNM9R79II94*LX*HINP97MN*OX*LX*Z^MXV*LGR9PM9K97Mk**

2N* KGV9* 97* 8UGL97P9* LFX7* Vm7LROK9* G7ZINKKNMOGR9* KOL8R8* KNGV* H9RVGVMN7M* 97* L8jXM* L9* QROVV9VV9* 9VM* X7*

H[87OK]79*L9*HIXV*97*HIXV*L8KO7MR8*VOXV* IF9ZZ9M*L9*IF9iHOVGMGO7*Y* IN*HOIIXMGO7*L9*IFNGRk*+N7V* IF8MXL9* R8NIGV89*

HNR* IF8nXGH9* LX* +R* D9GS1[97* 2994* X79* ZNGjI9* 8I8UNMGO7* LX* MNXi* L9* 1&D* 9VM* PO7VMNM89* 97* L8jXM* L9* QROVV9VV94*

HRG7PGHNI9K97M*VOXV*IF9iHOVGMGO7*NXi*HNRMGPXI9V*ZG79V*9M*Y*IFO\O79*rNRMGPI9*'Ask*

*

19RMNG7V* L9V* 8I8K97MV* HR8V97MV* LN7V* IN* HOIIXMGO7* L9* IFNGR4* 7OMNKK97M* VXR* I9V* HNRMGPXI9V* ZG79V* O7M*

8QNI9K97M*X79*NPMGO7*L9*H9RMXRjNM9XR*97LOPRG7G974*POKK9* I9V*K8MNXi*IOXRLV*OX* I9V*B,D4*nXG*H9XU97M*NXVVG*

H9RMXRj9R*I9*L8U9IOHH9K97M*7ORKNI*LX*Z^MXVk*

+9*HIXV4*O7*V9*R97L*POKHM9*nX9*L9V*9ZZ9MV*PIG7GnX9V*9M*IN*ZORKNMGO7*L9*HNM[OIOQG9V*NU8R89V*V9*KN7GZ9VM97M*jG97*

L9V* N7789V* NHR]V* X79* 9iHOVGMGO7* VXRU97X9* NX* POXRV* L9* IN* QROVV9VV9k* .7* H9XM* 7OMNKK97M* VOXIGQ79R* I9V*

KOLGZGPNMGO7V* 8HGQ878MGnX9V* nXG* H9XU97M* NUOGR* X7* 9ZZ9M* MRN7VQ878RNMGO779I4* 9M* LO7P* VFNHHIGnX9R* NXi*

L9VP97LN7MV*L9V*G7LGUGLXV*9iHOV8V4*POKK9*P9*H9XM*gMR9*I9*PNV*VXGM9*Y*IF9iHOVGMGO7*NX*LGVMGIj]79*rNRMGPI9*'`sk*

*

* 'G*IF9iHOVGMGO7*P[RO7GnX9*Y*IN*HOIIXMGO7*L9*IFNGR*V9KjI9*IN*HIXV*GKHNPMN7M94*7OMNKK97M*VXR*IN*PROGVVN7P9*

Z^MNI94* L9* 7OXU9II9V* LO7789V* M97L97M* Y* KO7MR9R* nX9* KgK9* L9V* 9iHOVGMGO7V* NGQX9V* 9M* G7M97V9V* H9XU97M*

97MRNG79R*L9V*9ZZ9MV*VXR*I9*L8ROXI9K97M*L9*IN*QROVV9VV9k*



* =_b*

+9V* Z97gMR9V* L9* V97VGjGIGM8* LX* Z^MXV* Y* P9RMNG7V* MmH9V* L9* HOIIXN7MV* V9KjI97M* V9* L8QNQ9R*

HROQR9VVGU9K97Mk* 2F9iHOVGMGO7* Y* IN* HOIIXMGO7* L9* IFNGR* rD3;4A4* ".;* 9M* O\O79s* NX* POXRV* L9V* L9Xi* HR9KG9RV*

MRGK9VMR9V* V9KjI9*LNUN7MNQ9*NVVOPG89*Y* IFNXQK97MNMGO7*LX*RGVnX9*L9*HR8KNMXRGM8*9M*L9*KORM* G7*XM8RO*rNRMGPI9*

'=a4*'=b*9M*'=cC?*

29* R9M97MGVV9K97M* VXR* IN* PROGVVN7P9* Z^MNI9* V9KjI9* L8jXM9R* Y* HNRMGR* L9* IN* H8RGOL9* LX* ;]K9* MRGK9VMR9* L9*

L8U9IOHH9K97Mk*%7*9ZZ9M4*P9MM9*H8RGOL9*PORR9VHO7L*Y*IN*ZG7*L9*IN*KGV9*97*HINP9*L9*IN*PGRPXINMGO7*HINP97MNGR9k*+X*

ZNGM* L9* IFNXQK97MNMGO7* L9* IN*PGRPXINMGO7* LX* ZIXi* VN7QXG7* 97MR9* IN*K]R9* 9M* I9* Z^MXV4* P9IXGSPG* H9XM* L9U97GR* HIXV*

V97VGjI9*NXi*H[87OK]79V*L9*VMR9VV*OimLNMGZV*IG8V*Y*IN*HOIIXMGO7*L9*IFNGRk**

1F9VM* HROjNjI9K97M* IFX79* L9V* RNGVO7V* HOXR* INnX9II9* IF9iHOVGMGO7* NX* MROGVG]K9* MRGK9VMR9* 9VM* NVVOPG89* HIXV*

HNRMGPXIG]R9K97M*Y*L9V*MROXjI9V*L9*IN*PROGVVN7P9*9M*L9*IN*MNGII9*Z^MNI9k*+9*KgK94*X79*9iHOVGMGO7*NX*POXRV*L9V*

L9Xi* L9R7G9RV* MRGK9VMR9V* L9* QROVV9VV9* V9KjI9* HOXUOGR* WOX9R* X7* RJI9* LN7V* IN* R8QXINMGO7* L9* IN* IO7QX9XR* L9V*

M8IOK]R9Vk*

*

1O7P9R7N7M*IF9iHOVGMGO7*Y* IN*HOIIXMGO74*O7*H9XM*L8PRGR9*L9Xi*MmH9V*L9*VOXRP9V*HRG7PGHNI9Vk*29V*VOXRP9V*

ZGi9V*9M*PO7MG7X9V4*POKK9*I9V*G7LXVMRG9V*9M*I9*MRNZGP*ROXMG9R4*nXG*VO7M*QIOjNI9K97M*VMNjI9V*9M*HR8UGVGjI9V*NX*POXRV*

LX* M9KHVk* %M* I9V* VOXRP9V* HIXV* VHORNLGnX9V4* POKK9* L9V* G7P97LG9V* OX* L9V* 7XNQ9V* L9* VNjI9* L8QNQ9N7M*

87ORK8K97M*L9*HNRMGPXI9V*9M*L9*HOXVVG]R9V*LN7V*IFNMKOVH[]R94*VXR*L9V*H8RGOL9V*HIXV*PO7L97V89Vk*

3NGV*LN7V*IN*UG9*nXOMGLG97794* GI*V9KjI9*nX9*IN*KNW9XR9*VOXRP9*L9*HOIIXMGO7*L9*IFNGR*HOXR* I9V*Z9KK9V*97P9G7M9V*

VOGM*P9II9*IG89*NX*MRNZGP*ROXMG9Rk*3NI[9XR9XV9K97M*PF9VM*8QNI9K97M*P9II9*nXG*9VM*Y*IFORGQG79*LX*HIXV*QRN7L*7OKjR9*

LF8I8K97MV*HOIIXN7MV*L8ZNUORNjI9V*Y*IN*QROVV9VV94*POKK9*I9*".;4*I9V*HNRMGPXI9V*ZG79V*9M*I9V*B,Dk*

*

* #I*9VM*8QNI9K97M*GKHORMN7M*L9*7OM9R*P9RMNG79V*IGKGM9V*L9*P9*Q97R9*LF8MXL9V*8HGL8KGOIOQGnX9Vk*1OKK9*

7OXV*IFNUO7V*UX4*LN7V*IN*HIXHNRM*L9V*8MXL9V4*IN*K9VXR9*OX*IF9VMGKNMGO7*L9*IF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGR*L9V*

Z9KK9V*97P9G7M9V*9VM*R8NIGV89*Y*HNRMGR*L9*IFNLR9VV9*LX*LOKGPGI9k**



* =_c*

29V*9iHOVGMGO7V*97*HOIIXN7MV4*K9VXR89V*OX*9VMGK89V4*79* MG97797M*LO7P*HNV*POKHM9*L9* IF9iHOVGMGO7*R89II9* IORV*

L9V*MRNW9MV*97*UOGMXR9*OX*VXR*I9*IG97*L9*MRNUNGI*7OMNKK97M4*9M*nXG*HOXRRNG97M*LO779R*IG9X*Y*L9V*KOLGZGPNMGO7V*L9V*

7GU9NXi*LF9iHOVGMGO7k**

+N7V*IN*QRN7L9*KNWORGM8*L9V*8MXL9V4*jG97*nX9* I9V*9iHOVGMGO7V*97*HOIIXN7MV* VOG97M*K9VXR89V*97*HIXVG9XRV* IG9Xi*

HR8PGV4*X79*KOL8IGVNMGO7*L9*P9MM9*9iHOVGMGO7*9VM*R8NIGV89*HNR*L9V*IOQGPG9IV* G7ZORKNMGnX9V*9M*VMNMGVMGnX9V*NZG7*L9*

LO779R*X7*NH9RoX*L9*IF9iHOVGMGO7*NXi*LGZZ8R97MV*HOIIXN7MV*Y* MRNU9RV* I9* M9RRGMOGR9*8MXLG8*9M*NX*POXRV*LX* M9KHVk*

19H97LN7M4* P9V*KgK9V* OXMGIV* L9*KOL8IGVNMGO7* H9XU97M*KO7MR9R* P9RMNG79V* IGKGM9V4* 7OMNKK97M* LX* ZNGM* LFX79*

HOVVGjI9*UNRGNMGO7*RNHGL9*L9*IF9iHOVGMGO7*Y*P9RMNG7V*HOIIXN7MV*LN7V*P9RMNG79V*PO7LGMGO7Vk**

,G7VG4* IFNU97GR*L9V*8MXL9V*8HGL8KGOIOQGnX9V*MRNGMN7M*L9*IF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGR*V9KjI9*LNUN7MNQ9*V9*

MOXR79R*U9RV*L9V*KNRnX9XRV*LF9iHOVGMGO7*G7LGUGLX9IV*M9I*nX9*I9*jINPu*PNRjO74*LO7M* IN*HR8V97P9*H9XM*L8VORKNGV*

gMR9*LGR9PM9K97M*K9VXR89*LN7V*I9V*XRG79V4*POKK9*P9*ZXM*HOXR*IN*HR9KG]R9*ZOGV* I9*PNV*LN7V*X79*8MXL9*R8NIGV89*

97*;<=b*Y*'MRNVjOXRQ*HNR*IF8nXGH9*LX*+R*(GK*"N|ROM*ra<sk*

%7ZG74*7OXV*HOXUO7V*8QNI9K97M*RNHH9I9R*IFNjV97P9*LF9ZZ9M*L9*V9XGI*ZNP9*Y*IN*HOIIXMGO7*L9*IFNGR4*HXGVnX9*

nX9I*nX9*VOGM*I9*7GU9NX*LF9iHOVGMGO74*L9V*9ZZ9MV*78ZNVM9V*H9XU97M*gMR9*OjV9RU8Vk*

*

,HR]V* IFN7NImV9* L9* HIXVG9XRV* L9* P9V* 8MXL9V4* GI* 97* R9VVORM* nX9* I9V* HOIIXN7MV* I9V* HIXV* 8MXLG8V* VO7M*

Q878RNI9K97M*I9V*HNRMGPXI9V*ZG79V*rD3=<*9M*D3;4As*NG7VG*nX9*I9*".;k*'G*IFN7NImV9*L9*P9V*HOIIXN7MV*9VM*PO[8R97M9*

LN7V* IFN7NImV9*L9* I9XR* GKHNPM* VXR* I9V*HNM[OIOQG9V*PNRLGOUNVPXINGR9V4*79XROIOQGnX9V*OX*K8MNjOIGnX9V4*9II9*H9XM*

HNRZOGV*V9*R8U8I9R*G7VXZZGVN7M9*LN7V*I9*PNLR9*Qm78POIOQGnX9k**

1OKK9*7OXV*IFNUO7V*UX4*IN*MRN7VIOPNMGO7*L9*P9RMNG79V*HNRMGPXI9V*XIMRNZG79V*rD3~<4=s*H9XM*V9*ZNGR9*NX*MRNU9RV*LX*

HINP97MN*9M*LO7P*WXVnXFNX*PO7MNPM*LX*Z^MXVk*!79*HRGV9*97*POKHM9*VmVM8KNMGnX9*L9*P9*MmH9*L9*HOIIXMGO7*V9RNGM*

R9POKKN7L89*NZG7*LF8MXLG9R*HIXV*PINGR9K97M*I9XR*R8H9RPXVVGO7*VXR*IN*PROGVVN7P9*LX*Z^MXV*9M*I9*L8ROXI9K97M*L9*

IN*QROVV9VV9k*

19IN*9VM*LFNXMN7M*HIXV*URNG*nX9*P9V*HNRMGPXI9V*XIMRNZG79V*VO7M*I9V*HIXV*Y*KgK9*L9*MRN7VHORM9R*97*I9XR*VXRZNP9*L9V*

8I8K97MV*HNRKG*I9V*HIXV*LN7Q9R9Xi*HOXR*IN*VN7M8*[XKNG794*7OMNKK97M*I9V*B,Dk**



* =_@*

+9* HIXV4* IN* K9VXR9* L9V* PO7P97MRNMGO7V* 97* HNRMGPXI9V* XIMRNZG79V* 7F9VM* HRNMGnX9K97M* HNV* R8NIGV89* L9*

KN7G]R9* ROXMG7G]R9* 7G*KgK9* 97PNLR89* HNR* L9V* 7ORK9V* I8QNI9Vk* !7* 97PNLR9K97M* I8QGVINMGZ* L9* P9V* 8KGVVGO7V*

V9RNGM*78P9VVNGR9*NZG7*L9*KG9Xi*NHHR8[97L9R*P9MM9*HROjI8KNMGnX9*9M*LFNHHORM9R*NXi*HOHXINMGO7V*L9V*K9VXR9V*

L9* HR8U97MGO7* 9M* L9* HROM9PMGO7k* 19MM9* I8QGVINMGO7* L9URNGM* 8QNI9K97M* M97GR* POKHM9* L9* IN* MOiGPGM8* LGU9RV9* L9V*

PO7VMGMXN7MV*L9*P9V*HNRMGPXI9V*ZG79Vk*

*

* 2N* HRGV9* 97* P[NRQ9* L9* IN* HOIIXMGO7* L9* IFNGR* 9VM* POKHIGnX89* Y* HIXV* LFX7* MGMR9* HXGVnXFGI* VFNQGM* LFX79*

HROjI8KNMGnX9*97UGRO779K97MNI9*HOXR* INnX9II9* I9V* VOIXMGO7V* G7LGUGLX9II9V*OX*K8LGPNK97M9XV9V*VO7M* MR]V*H9X*

9ZZGPNP9V* UOGR9* 7XII9Vk* 2F9VV97MG9I* L9* IN*HRGV9* 97* P[NRQ9* V9* ZNGM* HNR* L9V*K9VXR9V* L9* HR8U97MGO7*9M* L9V* NPMGO7V*

QIOjNI9V*L9*VN7M8*HXjIGnX94*L9*IN*HNRM*L9V*8MNMV*9M*L9*IF!7GO7*%XROH89779k**

2N*R87OUNMGO7*M[9RKGnX9*L9V*jqMGK97MV*9M*VmVM]K9V*L9*P[NXZZNQ94*IN*KGV9*97*HINP9*L9*ZGIMR9V*HIXV*9ZZGPNP9V*VXR*

I9V*P97MRNI9V*Y*jGOKNVV9*9M*IN*MRN7VGMGO7*HROQR9VVGU9*U9RV*L9V*U8[GPXI9V*8I9PMRGnX9V*VO7M*L9V*HGVM9V*GKHORMN7M9V*

LN7V*IN*IXMM9*PO7MR9*IN*HOIIXMGO7*L9*IFNGRk**

,X* 7GU9NX* G7LGUGLX9I4* O7* H9XM* PO7V9GII9R* NXi* Z9KK9V* 97P9G7M9V* L9* 79* HNV* R8VGL9R* MROH* HR]V* LFNi9V* ROXMG9RV*

LFGKHORMN7P9* r97UGRO7* ;<<Ks* IORVnX9*P9IN*9VM* HOVVGjI94*9M*LF8UGM9R* L9* VF9iHOV9R* MROH* IO7QM9KHV*97* 9iM8RG9XR*

IORV*L9V*HGPV*L9*HOIIXMGO7k** *



* =`<*

X! =BB#'1!1:$;#&/&'!/,$51!4/!&/+11/&.#!
*

3NI[9XR9XV9K97M*I9V*9ZZ9MV*L9*IN*HOIIXMGO7*L9*IFNGR*79*V9*IGKGM97M*HNV*Y*L9V*MROXjI9V*NX*POXRV*L9*IN*QROVV9VV9k**

%7* L9[ORV* LX* PNLR9* L9* P9MM9* R9UX9* L9* IGMM8RNMXR94* 7OXV* NIIO7V*KNG7M97N7M* NjORL9R* VXPPG7PM9K97M* nX9InX9V*

9ZZ9MV*nXG*H9XU97M*VXRU97GR*NHR]V*IN*7NGVVN7P9k**

X78! !=BB#'1!1:$!4#!(>;#4-,,#%#&'!.>$>3$/4!(:!B_':1!!

*

!7*7OKjR9*PROGVVN7M*LF8MXL9V*V9KjI97M*L8KO7MR9R*X7*IG97*97MR9*X79*9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGR4*

HRG7PGHNI9K97M*NXi*HNRMGPXI9V*ZG79V4*9M* I9*L8U9IOHH9K97M*L9*MROXjI9V*LX*VH9PMR9*NXMGVMGnX9k*DNR*9i9KHI94*X79*

8MXL9*7NMGO7NI9*NK8RGPNG79*LNMN7M*L9*;<=A*VFG7M8R9VVNGM*NX*IG97*97MR9*IF9iHOVGMGO7*NXi*D3=<*9M*D3;4A*NX*POXRV*

L9*IN*QROVV9VV9*9M*IN*VXRU97X9*L9*MROXjI9V*LX*VH9PMR9*NXMGVMGnX9*LN7V*IF97ZN7P9*ra=sk*

#I* VFNQGM*LFX79*8MXL9*PNV* M8KOG7*LO7M* I9*R9PRXM9K97M*N*8M8*R8NIGV8*NX*POXRV*L9V*N7789V*=@@<*Y*;<<<*P[9\*L9V*

K]R9V*G7ZGRKG]R9V*LGHIJK89V*LF8MNMk*29V*97ZN7MV*8MNG97M*VXGUGV*NX*POXRV*L9*I9XR*PROGVVN7P9*9M*HOXR*P[NnX9*PNV*

LF97ZN7M*HR8V97MN7M*X7* MROXjI9*L9*VH9PMR9*NXMGVMGnX9*8MNGM*NHHNRG8*X7*97ZN7M*7O7*NMM9G7Mk*29V*PO7P97MRNMGO7V*

KOm9779V*97*D3=<*9M*D3;4A*8MNG97M*9VMGK89V*HNR*X79*KOL8IGVNMGO7*VHNMGOSM9KHOR9II9*9M*R9IG89V*NXi*NLR9VV9V*

KNM9R79II9Vk*

29V* R8VXIMNMV*L9*P9MM9*8MXL9*K9MM97M*97*8UGL97P9*X79*/:S%#&'/'+-&!(:! $+1T:#!()/,,/$+'+-&!():&! '$-:34#!(:!

1,#.'$#!/:'+1'+T:#*LN7V*IF97ZN7P9*LN7V*I9*PNV*LFX79*#K,-1+'+-&!>4#;>#!/:K!FG6HC*/:!.-:$1!(#!4/!S$-11#11#4*9M*

HIXV*HNRMGPXIG]R9K97M*NX*'$-+1+5%#!'$+%#1'$#k*#I*7F9VM*HNV*R9MROXU8*LFNVVOPGNMGO7*VGQ7GZGPNMGU9*NU9P*IF9iHOVGMGO7*

NXi*D3=<k**

+N7V* I9V* ZNGMV4*O7*7OM9*X79*NXQK97MNMGO7*L9*Ab�* r.&*=4Ab*�*@A�*#1* :*=k;;4*;k<_s*LX* RGVnX9*L9*VXRU97X9*LFX7*

MROXjI9* L9* VH9PMR9* NXMGVMGnX9* LN7V* IF97ZN7P9* HOXR* X79* NXQK97MNMGO7* L9* IF9iHOVGMGO7* NXi* D3;4A* LFX7*

G7M9RnXNRMGI9*r`4`;µQ>K_s*NX*POXRV*L9*IN*QROVV9VV9k*

#I*9VM*HROjNjI9*nX9*IF9iHOVGMGO7*NXi*HNRMGPXI9V* ZG79V*KgK9*NHR]V* IN*7NGVVN7P9*HXGVV9*PO7MG7X9R*Y*H9RMXRj9R* I9*

L8U9IOHH9K97M*P8R8jRNI*P[9\*IF97ZN7Mk*

DNR*NGII9XRV4*I9*IG97*97MR9*IF9iHOVGMGO7*NX*".;*9M*IN*VXRU97X9*L9*MROXjI9V*LX*VH9PMR9*NXMGVMGnX9*N*8QNI9K97M*8M8*

8MXLG8*KNGV* VN7V* KO7MR9R* LFNVVOPGNMGO7* VMNMGVMGnX9K97M* VGQ7GZGPNMGU9k* 19H97LN7M4* LN7V* X79*K8MNSN7NImV9* L9*



* =`=*

;<=`*R9QROXHN7M*a*PO[ORM9V*9XROH89779V4*LO7M* IFX79*ZRN7oNGV9*rPO[ORM9*%+%"s4* 4)#K,-1+'+-&!/:!OJ6*NX*POXRV*

L9*IN*QROVV9VV9*9VM*/11-.+>#!Y!:&!$#'/$(!(#!(>;#4-,,#%#&'!,1L.Z-%-'#:$*NX*POXRV*L9*IF97ZN7P94*nX9II9*nX9*

VOGM*IN*R8QGO7*LF%XROH9*8MXLG89*ra;sk*

* +9*KgK94*LN7V*X79* R9UX9*L9*IGMM8RNMXR9*LNMN7M*L9*;<=A4*X7* IG97*ZORM*97MR9* 4)#K,-1+'+-&!/:K!*9F*/:!

.-:$1!(#!4/!S$-11#11#*9M*X79*3/+11#!(:!T:-'+#&'!+&'#44#.':#4!S4-3/44*NG7VG*nX9*L9V*M$-:34#1!(:!(>;#4-,,#%#&'!

;#$3/4! -:! ,1L.Z-%-'#:$! N* 8M8* R9MROXU8* LN7V* A* 8MXL9V* LGZZ8R97M9V* ra_sk* 1OKK9* 7OXV* IFNUO7V* L8MNGII8*

NXHNRNUN7M4*I9V*B,D*9M*P9RMNG7V*K8MNXi*97MRN7M*LN7V*IN*POKHOVGMGO7*L9V*HNRMGPXI9V*ZG79V*O7M*8QNI9K97M*X7*RJI9*

L9*H9RMXRjNM9XR*97LOPRG7G974*9M*H9XU97M*LO7P*HOM97MG9II9K97M*G7ZIX9R*VXR*IN*VXRU97X9*L9*MROXjI9V*LX*VH9PMR9*

NXMGVMGnX9Vk**

19RMNG7V*9ZZ9MV*L9*IN*HOIIXMGO7*L9*IFNGR*VO7M*KgK9*UGVGjI9V*LGR9PM9K97M*HNR*IFGKNQ9RG9k*+N7V*X79*8MXL9*

L9*PO[ORM9*HXjIG89*97*;<=c4*L9V*P[9RP[9XRV*O7M*8MXLG8*IF9ZZ9M*L9*IF9iHOVGMGO7*Y*IN*HOIIXMGO7*NXi*HNRMGPXI9V*ZG79V*

VXR*IN*KORH[OIOQG9*KgK9*LX*P9RU9NX*ra`sk**

,G7VG4* P[9\* L9V* 97ZN7MV* qQ8V*L9* a* Y* =<* N7V*9iHOV8V* NXi* HNRMGPXI9V* ZG79V*LXRN7M* IN* QROVV9VV94* GI* N* 8M8*K9VXR8*

IF8HNGVV9XR* G7M9R79*L9V*PORM9i*HR8ZRO7MNXi*HNR* #&3k*%M* I9V*R8VXIMNMV*KO7MR97M*X79*(+%+&:'+-&!1+S&+B+./'+;#!(#!

4)>,/+11#:$!.-$'+./4#!,$>B$-&'/4#!#&!./1!()#K,-1+'+-&!/:K!,/$'+.:4#1!B+&#1!(:$/&'!4/!S$-11#11#4*KgK9*HOXR*X79*

PO7P97MRNMGO7*97*HNRMGPXI9V*ZG79V*PO7VGL8R89*POKK9*KOm9779*r;<4;µQ>K_sk**

!79* M9II9* LGKG7XMGO7* L9* IF8HNGVV9XR* LX* PORM9i* HR8ZRO7MNI* 9VM* PORR8I89* Y* P9RMNG7V* MROXjI9V* POKHORM9K97MNXi*

POKK9*IFNLLGPMGO7*OX*IF[mH9RNPMGUGM8k*#I*7Fm*N*P9H97LN7M*HNV*L9*IG97*NU9P*I9*UOIXK9*QIOjNI*LX*P9RU9NXk*

%7ZG74*PO7P9R7N7M* I9* IG97*97MR9*IF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGR*r".;*OX*HNRMGPXI9V*ZG79Vs*LXRN7M* IN*QROVV9VV9*

NU9P*I9V*MROXjI9V*L9*IFNMM97MGO7*9M*L9*IF[mH9RNPMGUGM84*I9V*R8VXIMNMV*L9V*8MXL9V*VO7M*HOXR*I9*KOK97M*G7PO7VMN7MV*

raAsk*

X76! !=BB#'1!1:$!4)/1'Z%#!#'!4#1!%/4/(+#1!/44#$S+T:#1!!

*

2FGKHNPM*L9* IN*HOIIXMGO7*L9* IFNGR* VXR* IN*QRNUGM8*9M*IN* ZR8nX97P9*L9V* MROXjI9V*R9VHGRNMOGR9V*P[9\* IFNLXIM9*

7F9VM*HIXV*Y*L8KO7MR9R4*7OMNKK97M*VXR* IN*KNINLG9*NVM[KNMGnX9*nXG*9VM*97*PO7VMN7M9*HROQR9VVGO7*L9HXGV*L9V*

N7789Vk**



* =`;*

19H97LN7M4*O7*POKK97P9*Y*V9*R97LR9*POKHM9*nX9*IF9iHOVGMGO7*LX*Z^MXV*Y*IN*HOIIXMGO7*L9*IFNGR*NX*POXRV*L9*IN*

QROVV9VV9*KNWOR9*8QNI9K97M*I9*RGVnX9*L9*VXRU97X9*LFNVM[K9*NX*POXRV*L9*IF97ZN7P9k**

!79* 8MXL9* HXjIG89* 97* ;<=A* 9M* R8NIGV89* NXi* )MNMVS!7GV* V9* H97P[NGM* WXVM9K97M* VXR* I9* IG97* 97MR9*

IF9iHOVGMGO7*NXi*HNRMGPXI9V*ZG79V*NX*POXRV*L9*IN*QROVV9VV9*9M*IN*VXRU97X9*LFNVM[K9*NUN7M*a*N7V*raask*

29V* NXM9XRV* O7M* 9VMGK8* I9V* 9iHOVGMGO7V* nXOMGLG9779V* NXi* D3;4A* Y* IFNLR9VV9* KNM9R79II9* HNR* KOL8IGVNMGO7*

M9KHOROSVHNMGNI9* jNV89* VXR* L9V* K9VXR9V* VNM9IIGMNGR9Vk* DXGV* X79* N7NImV9* V8HNRN7M* IF9iHOVGMGO7* HNR* V9KNG79* N*

97VXGM9* 8M8* R8NIGV89* NZG7* L9* M97M9R* LFGL97MGZG9R* X79* Z97gMR9* L9* V97VGjGIGM8* HIXV* GKHORMN7M9* Y* P9* HOIIXN7M4*

K8M[OL9*POKHNRNjI9*Y*P9II9*XMGIGV89*LN7V*IFNRMGPI9*'*r=bsk*

29V*R8VXIMNMV*L9*P9V*N7NImV9V*KO7MR97M*X79*/:S%#&'/'+-&!(:!$+1T:#!(#!(>;#4-,,#$!:&!/1'Z%#!.Z#M!4)#&B/&'!(#!

%-+&1!(#!V!/&1*IORV*LFX79*/:S%#&'/'+-&!(#!4)#K,-1+'+-&!/:K!,/$'+.:4#1!B+&#1!/:!.-:$1!(#!4/!S$-11#11#4*9M*HIXV*

HNRMGPXIG]R9K97M* #&'$#! 4#1! 1#%/+&#1! 8V! Y! 6C! (#! (>;#4-,,#%#&'k* )MO779K97M4* P9MM9* NVVOPGNMGO7* 7F9VM*

R9MROXU89*nX9*HOXR*L9V*S/$k-&1k*29V*NXM9XRV*VXHHOV97M*nX9*P9MM9*LGZZ8R97P9*VF9iHIGnX9*HNR*X7*L8U9IOHH9K97M*

HXIKO7NGR9*9M*X79*IGj8RNMGO7*L9*VXRZNPMN7M*HIXV*MNRLGZV*P[9\*I9*Z^MXV*KNVPXIG7k*

19MM9* H8RGOL9* HNRMGPXIG]R9* L9* IN* QROVV9VV9* PORR9VHO7L* Y* IN* ZG7* L9* IN* H[NV9*L9* L8U9IOHH9K97M* L9V* HOXKO7V4*

7OMNKK97M*L9* IN* ZORKNMGO7*L9V*UOG9V*N8RG9779V4* L9V* 8HGM[8IGXKV* 9M* IN* LGZZ8R97PGNMGO7*L9V*H79XKOPmM9Vk* 29V*

8HGM[8IGXKV* POKK97P97M* Y* V8PR8M9R* P9RMNG7V* GKKX7OKOLXINM9XRV* POKK9* I9V* G7M9RI9XuG79V* #2S;A* 9M* #2S__4*9M*

I9XR* H9RMXRjNMGO7* HNR* I9V* HOIIXN7MV* HOXRRNGM* NXQK97M9R* IN* VXVP9HMGjGIGM8* Y* IFNHHNRGMGO7* LFNVM[K9* LXRN7M*

IF97ZN7P9k*

2F9iHOVGMGO7*NX*".;*NX*POXRV*L9*IN*QROVV9VV9*V9KjI9*8QNI9K97M*KNWOR9R*I9*RGVnX9*LFNVM[K9*NX*POXRV*

L9* IF97ZN7P9k* !79* 8MXL9* PNVSPO7MRJI9* K9789* 97* 1OIOKjG9* -RGMN77GnX9* VXR* _*c`;* 97ZN7MV* KO7MR9* nX9* HOXR*

P[NnX9* NXQK97MNMGO7* L9* 4)#K,-1+'+-&! /:! OJ6* NX* POXRV* L9* IN* QROVV9VV9* L9* =<µQ>K_* 9VM* NVVOPG8* X79*

NXQK97MNMGO7*LX*$+1T:#!(#!1:$;#&:#!()/1'Z%#!/:!.-:$1!(#!4)#&B/&.#!(#!8@e*r.&=k=<*�*#1*@A�*=k<A�=k=As*rabsk*

* +9*HIXV4*GI*V9KjI9*nX9*IFNVM[K9*79*VOGM*HNV* IN*V9XI9*HNM[OIOQG9*R9VHGRNMOGR9*nXG*HXGVV9*gMR9*R9IG89*Y* IN*

HOIIXMGO7* L9* IFNGRk* %7* 9ZZ9M4* GI* V9KjI9RNGM* nX9* IF9iHOVGMGO7* NX* POXRV* L9* IN* QROVV9VV9* NXi* HOIIXN7MV* POKK9* I9V*

HNRMGPXI9V*ZG79V4*I9*KO7OimL9*L9*PNRjO79*OX*IFO\O79*VOG97M*NVVOPG8V*Y*X79*KNWORNMGO7*LX*RGVnX9*L9*'/.ZL,&>#!

'$/&1+'-+$#!(:!&-:$$+11-&!#'!(#!1L&($-%#!(#!(>'$#11#!$#1,+$/'-+$#!&>-&/'/4#*racsk**



* =`_*

DNR*NGII9XRV4*IF9iHOVGMGO7*NX*".;*NX*POXRV*L9*IN*QROVV9VV9*9VM*8QNI9K97M*NVVOPG89*Y*X79*NXQK97MNMGO7*

LX* RGVnX9*L9* $Z+&+'#!/44#$S+T:#*9M* LF#.M>%/! P[9\* IF97ZN7M*L9*KOG7V* L9* a* N7V* POKK9* I9* VXQQ]R9* P9MM9*8MXL9*

P[G7OGV9*L9*;<=a*ra@s4*9M*P9*HOXR*L9V*9iHOVGMGO7V*VH8PGZGnX9V*Y*P9RMNG7V*MRGK9VMR9V*rPZ*ZGQXR9*@sk**

*

0GQXR9*@*:*#KHNPM*L9*IF9iHOVGMGO7*NX*".;*NX*POXRV*L9*IN*QROVV9VV9*9M*VXRU97X9*LFNVM[K94*LF9P\8KN*9M*L9*R[G7GM9*

NII9RQGnX9*

%7ZG74*HOXR*M9RKG79R*LN7V*I9*R9QGVMR9*NMOHGnX94*7OXV*7OXV*G7M8R9VVO7V*Y*IN*L9RKNMGM9*NMOHGnX9k*#I*VFNQGM*

LFX79*KNINLG9*G7ZINKKNMOGR9*P[RO7GnX9*L9*IN*H9NX*nXG*L8jXM9*97*Q878RNI*NX*POXRV*L9*IF97ZN7P94*MOXP[9*97MR9*

=<*9M*_<�*L9V*97ZN7MV*9M*LO7M*IN*HR8UNI97P9*79*P9VV9*L9*PROGMR9*Y*MRNU9RV*I9*KO7L9k*

#I* V9KjI9RNGM* nX9* I9* RGVnX9* L9* L9RKNMGM9* NMOHGnX9* LXRN7M* IF97ZN7P9* VOGM* 8QNI9K97M* PORR8I8* NXi* HOIIXN7MV* LX*

MRNZGP*ROXMG9R*r".;*9M*D3=<s4*9M*7OMNKK97M*HOXR*X79*9iHOVGMGO7*NX*POXRV*LX*HR9KG9R*MRGK9VMR9*L9*QROVV9VV9k**

%7*9ZZ9M4*POKK9*I9*KO7MR9*P9MM9*8MXL9*POR89779*HXjIG89*97*;<=c4*X79*NXQK97MNMGO7*L9*IF#K,-1+'+-&!/:!OJ6!#'!

/:K! FG8@! /:! .-:$1! (:!,$#%+#$! '$+%#1'$#! L9* QROVV9VV9* 97MRNG79* X79*%/`-$/'+-&!(:! $+1T:#!(#! 1:$;#&:#!(#!

(#$%/'+'#!/'-,+T:#!(/&1!4)#&B/&.#!(#!?Ce!#'!(#!68e*R9VH9PMGU9K97M*rb<sk*

,*IFG7U9RV94*I9*ZNGM*L9*R8VGL9R*Y*HROiGKGM8*LF9VHNP9*U9RMV*rLN7V*X7*RNmO7*L9*;<<K*NXMOXR*LX*LOKGPGI9s*H9RK9M*L9*

LGKG7X9R*P9*RGVnX9*L9*L9RKNMGM9*NMOHGnX9k*



* =``*

X7?! =BB#'1!1:$!4#1!./&.#$1!

*

#I*9VM*KNG7M97N7M*PINGR9K97M*R9PO77X*L9HXGV*HIXVG9XRV*N7789V*nX9*P9RMNG7V*POKHOVN7MV*L9*IN*HOIIXMGO7*

L9* IFNGR* POKK9* I9V*B,D*OX* I9* j97\]79* VO7M*PO7VGL8R8V* POKK9*L9V* NQ97MV*PN7P8ROQ]79V* P[9\* IFNLXIM9k*3NGV*

LNUN7MNQ9* L9* MRNUNXi* M97L97M* Y* KO7MR9R* nX9* IF9iHOVGMGO7* Y* P9RMNG7V* HOIIXN7MV* NX* POXRV* L9* IN* QROVV9VV9*

ZNUORGV97M*8QNI9K97M*IN*VXRU97X9*L9*PN7P9RV*P[9\*IF97ZN7Mk*2N*I9XP8KG9*NGQXw*ImKH[O�L9*r2,2s*9VM*V9KjI9SMSGI*I9*

PN7P9R*97*IG97*NU9P*IN*HOIIXMGO7*L9*IFNGR*I9*HIXV*ZR8nX97Mk*

DNR*9i9KHI94*LN7V*P9MM9*8MXL9*PN7NLG9779*L9*;<=a*R8NIGV89*HNR*IF8nXGH9*LX*+R*2NUGQ794*I9V*NXM9XRV*O7M*8MXLG8*

I9V*IG97V*97MR9*IF9iHOVGMGO7*KNM9R79II9*NXi*".;*9M*D3;4A*NX*POXRV*L9*IN*QROVV9VV9*9M*L9*IN*HR9KG]R9*N7789*L9*

UG9*L9V*97ZN7MV*NU9P*IFNHHNRGMGO7*L9*PN7P9RV*H8LGNMRGnX9V*rb=sk**

'G*X79*HR8P8L97M9*8MXL9*NUNGM*L8WY*L8KO7MR8*X7*IG97*HOVVGjI9*97MR9*IF9iHOVGMGO7*NX*".;*9M* IFNXQK97MNMGO7*LX*

RGVnX9*L9*VXRU97X9*L9*2,24*P9MM9*8MXL9*ZXM*IN*HR9KG]R9*Y*VFG7M8R9VV9R*8QNI9K97M*Y*IF9ZZ9M*L9V*HNRMGPXI9V*ZG79Vk**

#I*VFNQGM*LO7P*LFX79*8MXL9*L9*PO[ORM9*R8MROVH9PMGU9*R8NIGV89*LN7V*IN*HROUG7P9*L9*IF.7MNRGO*NX*1N7NLN4*9M*LO7M*I9*

R9PRXM9K97M* VF9VM* 9ZZ9PMX8* L9* =@@c* Y* ;<=;k* DIXV* L9* ;*_A<*c@c* 7NGVVN7P9V* O7M* 8M8* G7M8QR89V* Y* IF8MXL9* 9M*

IF9iHOVGMGO7*NXi*HOIIXN7MV*N*8M8*9VMGK89*V9IO7*I9V*KOLNIGM8V*[NjGMX9II9Vk**

29* P[OGi* L9*P9V* HOIIXN7MV* POKK9* VXW9MV* LF8MXL9* VF9iHIGnX9*HNR* IN* UOIO7M8*LF8MXLG9R* IN*HOIIXMGO7* IG89* NX* MRNZGP*

ROXMG9R*r".;s*9M*Y*IN*HOIIXMGO7*LN7V*X7*PNLR9*HIXV*QIOjNI*KNGV*POKHI9i9*rD3;4Ask*

,X*MOMNI4*;<``*PNV*L9*PN7P9RV*H8LGNMRGnX9V*NUN7M*a*N7V*O7M*8M8*R9MROXU8V4*R8HNRMGV*97*=_*MmH9V*L9*PN7P9RVk*29V*

HRG7PGHNI9V*HNM[OIOQG9V*R9MROXU89V*VO7M*I9V*2,2*rc`@*PNVs4*I9V*NVMROPmMOK9V*r;<cs4*I9V*79XROjINVMOK9V*r=a;s4*9M*

I9V*78H[ROjINVMOK9V*r;==sk**

,G7VG4* 4)#K,-1+'+-&! /:K! ,/$'+.:4#1! B+&#1* 9VM* NVVOPG89* Y* X79* /:S%#&'/'+-&! (:! $+1T:#! (#! 1:$;#&:#!

()/1'$-.L'-%#14* 9M* HIXV* HNRMGPXIG]R9K97M* HOXR* X79* 9iHOVGMGO7* NX* POXRV* LX*,$#%+#$! '$+%#1'$#* L9* QROVV9VV9k*

+N7V*I9V*ZNGMV4*O7*7OM9*X79*NXQK97MNMGO7*LX*RGVnX9*L9*VXRU97X9*LFX7*NVMROPmMOK9*L9*_c�*rB&*=k_c*�*#1*@A�*:*

=k<=4* =kccs* HOXR* X79* NXQK97MNMGO7* LFX7* G7M9RnXNRMGI9* r_4@µQ>K_s* L9* IF9iHOVGMGO7* NXi* D3;4A* NX* POXRV* L9* IN*

QROVV9VV9k*



* =`A*

19* RGVnX9* 9VM*KgK9* NXQK97M8* Y* `<�* rB&* =k`<* #1* @A�* :* =k<A�=kcas* HOXR* X79* NXQK97MNMGO7* L9* `µQ>K_* L9*

IF9iHOVGMGO7*NXi*D3;4A*NX*POXRV*LX*HR9KG9R*MRGK9VMR9*L9*L8U9IOHH9K97Mk*

D)#K,-1+'+-&!/:!OJ6*NX*POXRV*LX*HR9KG9R*MRGK9VMR9*L9*IN*QROVV9VV9*9VM*NVVOPG8*Y*X7*1:$]$+1T:#!(#!1:$;#&:#!(#!

D9D* NX* POXRV* L9* IF97ZN7P9* rB&* �* =k;<*�* #1* @A�* :* =k<;�=k`=s* 9M* P9* HOXR* X79* NXQK97MNMGO7* L9* IF9iHOVGMGO7* L9*

=_4_HHjk**

2FX79*L9V*[mHOM[]V9V* PO7P9R7N7M* IN* HNM[OQ87GPGM8* L9V* HNRMGPXI9V* ZG79V* V9RNGM* nX9*LX* ZNGM* L9* I9XR* ZNGjI9* MNGII94*

P9II9VSPG* HXGVV97M* HNVV9R* IN* jNRRG]R9* [8KNMOS97P8H[NIGnX9* NHR]V* G7[NINMGO7* 9M* LO7P* 97MRNG79R* L9V* LOKKNQ9V*

P8R8jRNXi*HNR*I8VGO7V*OimLNMGU9V*9M*HOVVGjI9K97M*ZNUORGV9R*IN*VXRU97X9*LFNVMROPmMOK9Vk*%7*9ZZ9M4*MOXM*POKK9*I9*

UGRXV*',&'*1OU;4*I9V*HNRMGPXI9V*XIMRNZG79V*VO7M*PNHNjI9V*L9*KGQR9R*I9*IO7Q*LX*79RZ*OIZNPMGZ*9M*NG7VG*NMM9G7LR9*I9V*

R8QGO7V*P8R8jRNI9Vk**

* DNR*NGII9XRV4*4)#K,-1+'+-&!/:K!*9F*LXRN7M*IN*QROVV9VV9*V9KjI9*ZNUORGV9R*IN*VXRU97X9*L9*PN7P9RV*VOIGL9V*

P[9\*IF97ZN7Mk*,G7VG4*L9*7OXU9II9V*8MXL9V*V9KjI97M*KO7MR9R*X7*IG97*NU9P*IFNXQK97MNMGO7*LX*RGVnX9*L9*VXRU97X9*

L9*%>(:44-34/1'-%#*rb;s*9M*L9*&#:$-34/1'-%#*rb_s*P[9\*L9V*97ZN7MV*L9*KOG7V*L9*a*N7Vk*

*

* *



* =`a*

<! F#$1,#.'+;#1!()/;#&+$!/:!&+;#/:!#:$-,>#&!
*

19IN*ZNGM*KNG7M97N7M*HR]V*L9*;<*N7V*nX9*IF%XROH9*N*HRGV*PO7VPG97P9*L9*IFGKHORMN7P9*L9*IN*Q9VMGO7*L9*IN*

nXNIGM8*L9*IFNGR*VXR*VO7*M9RRGMOGR94*9M*KgK9*VG*I9V*9ZZORMV*R8NIGV8V*V9KjI97M*HNRZOGV*97POR9*G7VXZZGVN7MV4*P9RMNG7V*

R8VXIMNMV*POKK97P97M*Y*gMR9*97POXRNQ9N7MVk**

,G7VG4*97MR9*;<=c*9M*;<=@4*I9*7OKjR9*L9*L8P]V*IG8V*Y*IN*HOIIXMGO7*NXi*HNRMGPXI9V*ZG79V*rD3;4As*N*jNGVV8*L9*=<�4*

QRqP9* HRG7PGHNI9K97M* NXi* 9ZZORMV* 97MR9HRGV* HNR* I9V* )MNMVSK9KjR9V* PO7P9R7N7M* IFNK8IGORNMGO7*L9* IN* nXNIGM8* L9*

IFNGR4*KNGV*8QNI9K97M*Y*L9V*PO7LGMGO7V*K8M8OROIOQGnX9V*ZNUORNjI9V*9M*X79*LGKG7XMGO7*L9*IFNPMGUGM8*[XKNG79*LX*

ZNGM*L9*IN*HN7L8KG9*L9*1OUGL*=@k**

19H97LN7M4* P9* VO7M* MOXM* L9*KgK9* HR]V* L9* _<b*<<<* L8P]V* HR8KNMXR8V* LN7V* IF!7GO7* %XROH89779* 97*

;<=@*nXG*VO7M*IG8V*Y*IG8V*Y*IN*HOIIXMGO7*NXi*HNRMGPXI9V*ZG79V4*V9IO7*X7*R8P97M*RNHHORM*L9*IF,Q97P9*%XROH89779*L9*

IF%7UGRO779K97M*rb`sk*3NGV*I9*HIXV*G7nXG8MN7M*9VM*nX9*V9IO7*P9*KgK9*RNHHORM4*IN*KOGMG8*L9*P9V*UG9V*HOXRRNG97M*

gMR9*HR8V9RU89V*VG* I9V*)MNMVSK9KjR9V*L9*IF!%*NUNG97M*MOXM*VGKHI9K97M*R9VH9PM8*I9V*OjW9PMGZV*L9*nXNIGM8*L9*IFNGR*

ZGi8V*HNR*IF.3'4*9M*7O7*HNV*P9Xi*L9*IF!7GO74*KOG7V*V8U]R9V*9M*H9X*PO7MRNGQ7N7MVk**

29V*PNXV9V* PNRLGNnX9V* rG7ZNRPMXV* LX*KmOPNRL9*OX*HOXVV89V* LFG7VXZZGVN7P9* PNRLGNnX9* NGQX9s* NG7VG* nX9* I9V*,$1*

R9VM97M*I9V*PNXV9V*I9V*HIXV*ZR8nX97M9V*L9*L8P]V*HR8KNMXR8V*IG8*Y*IN*HOIIXMGO7*L9*IFNGRk*$G97797M*97VXGM9*P9Xi*IG8V*

NXi* KNINLG9V* HXIKO7NGR9V* 9M* NXi* PN7P9RV* LX* HOXKO7* 9M* ZNGVN7M* NG7VG* L9* IN* HOIIXMGO7* L9* IFNGR* IN* HRG7PGHNI9*

K97NP9*97UGRO779K97MNI9*HOXR*IN*VN7M8*L9V*9XROH897Vk**

'G*O7*POKHNR9* I9*7OKjR9*L9*L8P]V*HR8KNMXR8V* IG8V*Y* IN*HOIIXMGO7*NXi*HNRMGPXI9V* ZG79V4*O7*97*POKHM9*HR]V*L9*

;@*c<<*97*0RN7P94*;_*<<<*97*%VHNQ794*`@*@<<*97*#MNIG9*9M*A_*c<<*97*,II9KNQ79k*2F%XROH9*L9*IF9VM*R9VM9*MOXWOXRV*

IN*R8QGO7*LF%XROH9*IN*HIXV*MOXP[89*NU9P*HIXV*L9*_@*_<<*L8P]V*HR8KNMXR8V*97*DOIOQ79*KNGV*HOXR*X79*HOHXINMGO7*

L9*_c*3GIIGO7V*LFG7LGUGLXV4*VOGM*KOGMG8*KOG7V*nX9*IF,II9KNQ79k**

19*KgK9*RNHHORM*9VMGK9*nX9* I9*7OKjR9*L9*L8P]V*HR8KNMXR8V* IG8V*Y* IN*HOIIXMGO7*Y* IFO\O79*8MNGM*L9*=a*c<<*97*

;<=@4*NU9P*X79*jNGVV9*L9*=_�*VXR*IFN7789*HNVV89k*+9*KgK94*I9*7OKjR9*L9*L8P]V*HR8KNMXR8V*IG8V*Y*IN*HOIIXMGO7*

NX* LGOimL9* LFN\OM9* N* jNGVV8* L9* HR]V* L9* ;A�* VXR* IN*KgK9* H8RGOL94* NU9P* X7* MOMNI* L9* L8P]V* Y* MRNU9RV* IF!7GO7*

%XROH89779*L9*`<*`<<k*



* =`b*

19H97LN7M4* P9* KgK9* RNHHORM* RNHH9II9* nXF97* V9HM9KjR9* ;<;=4* IN* HIXHNRM* L9V* HNmV* K9KjR9V* L9* IF!7GO7*

HR8V97MNG97M*L9V*8KGVVGO7V*97*HOIIXN7MV*97POR9*NXSL9IY*L9V*IGKGM9V*L9*IF.3'*OX*L9*IF!7GO7*%XROH89779k**

.7*H9XM*RNHH9I9R*nX9*IF!7GO7*%XROH89779*VF8MNGM*ZGi89*POKK9*OjW9PMGZ*L9*R8LXGR9*LFNX*KOG7V*AA�*I9*7OKjR9*L9*

L8P]V*HR8KNMXR8V* IG8V*Y* IN*HOIIXMGO7*NXi*HNRMGPXI9V*ZG79V*LFGPG*;<_<k*,X*RmM[K9*NPMX9I4*P9M*OjW9PMGZ*L9URNGM*gMR9*

NMM9G7M*97*;<_;k*

'9IO7* IF.3'4* NX* 7GU9NX* KO7LGNI4* IN* HOIIXMGO7* L9* IFNGR* R9VM9* R9VHO7VNjI9* L9* HR]V* L9* b* KGIIGO7V* L9* L8P]V*

HR8KNMXR8V*HNR*N74*X7*7GU9NX*HROP[9*L9*P9Xi*IG8V*NX*MNjNQGVK9*OX*L9*IN*KNXUNGV9*NIGK97MNMGO7k*

* *



* =`c*

8@! l:/4+'>!(#!4)/+$!Y!"'$/13-:$S!
*

"OXV* HOXUO7V* 8QNI9K97M* 7OXV* H97P[9R* VXR* IN* HROjI8KNMGnX9* L9* IN* nXNIGM8* L9* IFNGR* LN7V*

IF%XROK8MROHOI9*L9*'MRNVjOXRQk*

+X* ZNGM* L9* VO7* PIGKNM4* LFX7* GKHORMN7M* Ni9* L9* MRNZGP* ROXMG9R* 9M* L9* VN* Q8OQRNH[G9* HNRMGPXIG]R94* 'MRNVjOXRQ* ZNGM*

HNRMG9*L9V*UGII9V* I9V*HIXV*HOIIX89V*L9*0RN7P9k*.7*9VMGK9*nX9*HR]V*L9*A<<*L8P]V*HR8KNMXR8V*HNR*N7*VXRU97N7M*

LN7V* IFNQQIOK8RNMGO7*L9* 'MRNVjOXRQ* VO7M* IG8V* Y* IN* HOIIXMGO7*L9* IFNGR* rbAsk*+9*KgK94* I9*POXM* L9V* L8H97V9V* L9*

VN7M8* 9VM* 9VMGK8*HOXR* X79*K8MROHOI9* L9* IN* MNGII9* L9* 'MRNVjOXRQ* LF97UGRO7* ;ac*KGIIGO7V* LF9XROV4* VOGM* HR]V* L9*

@AA�*HNR*[NjGMN7M*9M*HNR*N7k**

*%7*KNRV*;<=A4*IORV*LFX7*8HGVOL9*NGQX*L9*HOIIXMGO74*'MRNVjOXRQ*8MNGM*KgK9*L9U97X9*IN*UGII9*HR8V97MN7M*

IFNGR* I9* HIXV* HOIIX8* L9* 0RN7P94* L9UN7oN7M* DNRGVk* ,* IF8HOnX94* X79* MRGjX79* VGQ789* HNR* HIXV* L9* =;<* K8L9PG7V*

'MRNVjOXRQ9OGV*NUNGM*NIORV*8M8*LGZZXV89*NZG7*LFNI9RM9R* IN*HOHXINMGO7*9M*L9KN7L9R*L9V*K9VXR9V*ZORM9V*L9*IN*HNRM*

L9*IN*KNGRG9*9M*L9*IN*DR8Z9PMXR9*rbask**

*3NIQR8*L9V*NK8IGORNMGO7V*R9INMGU9V*L9*IN*nXNIGM8*L9*IFNGR*NX*7GU9NX*L9*IFNQQIOK8RNMGO7*'MRNVjOXRQ9OGV94*GI*R9VM9*

97POR9*L9*7OKjR9Xi*HOG7MV*Y*NK8IGOR9Rk*.7*LGVMG7QX9*HRG7PGHNI9K97M*MROGV*HROjI8KNMGnX9V*IG89V*Y*IN*nXNIGM8*L9*

IFNGR* VXR* IF9XROK8MROHOI9* L9* 'MRNVjOXRQ4* KNGV* MOXM* LFNjORL* 7OXV* NIIO7V* 7OXV* H97P[9R* VXR* I9* LGVHOVGMGZ* L9*

VXRU9GIIN7P9*L9*IN*nXNIGM8*L9*IFNGRk*

*

8@78! !A+1,-1+'+B!(#!1:$;#+44/&.#!(#!4/!T:/4+'>!(#!4)/+$!Y!"'$/13-:$S!

*

,PMX9II9K97M4* I9V* OH8RNMGO7V* L9* VXRU9GIIN7P9*L9* IN* nXNIGM8*L9* IFNGR* VO7M* R8NIGV89V* HNR* IFNQ97P9*,(3.*

/RN7L*%VM4*X79*NQ97P9*Y*jXM*7O7* IXPRNMGZ*NQR889*HNR* I9*KG7GVM]R9*P[NRQ8*L9*IF97UGRO779K97M*9M*POKHOV89*L9*

HIXV*L9*c<*H9RVO779Vk*%II9*LGVHOV9*LFOXMGIV*L9*VXRU9GIIN7P94*L9*KOL8IGVNMGO7*9M*LFG7ZORKNMGO7*L9*IN*HOHXINMGO7*

rbbsk*

/RqP9*Y*HIXV*L9*_AA*N7NImV9XRV*97*PO7MG7X*R8HNRMGV*LN7V*c<*VMNMGO7V*L9*K9VXR9V*VXR*MOXM*I9*M9RRGMOGR9*LX*/RN7L*

%VM4*IFNQ97P9*VXRU9GII9*nXOMGLG9779K97M*I9V*nXN7MGM8V*L9*KO7OimL9*9M*LGOimL9*LFN\OM9*".*9M*".;4*L9*LGOimL9*

L9*VOXZZR9*'.;4*L9*KO7OimL9*L9*1NRjO79*1.4*LFO\O79*._4*L9*HNRMGPXI9V*ZG79V*9M*MR]V*ZG79V*rD3=<*9M*D3;4Ask*



* =`@*

+9*KgK94*9II9*LGVHOV9*L9*a<*VMNMGO7V*L9*HR8I]U9K97MV4*nXG*R8PXH]R97M*I9V*POKHOV8V*L9*IFNGR*VXR*L9V*VXHHORMV*

ZGi9V*9M*VO7M*97VXGM9*N7NImV8V*97*INjORNMOGR9*NZG7*L9*K9VXR9R*I9V*NXMR9V*HOIIXN7MV*POKK9*I9V*B,D4*I9*j97\]79*OX*

L9V*K8MNXi*IOXRLVk*19H97LN7M*P9V*N7NImV9V*VO7M*HIXV*VHORNLGnX9Vk*

%7ZG74*,(3.*/RN7L*%VM*LGVHOV9*8QNI9K97M*L9*HOG7MV*L9*K9VXR9*KOjGI9V*rPNKGO7V*OX*PNjG79V*L9*K9VXR9Vs*NZG7*

L9* VFNLNHM9R* NXi* UNRGNMGO7V* L9* PO7P97MRNMGO7V* L9V* HOIIXN7MV* NX* POXRV* L9* IN* WOXR789* OX* V9IO7* I9V* PO7LGMGO7V*

K8M8OROIOQGnX9Vk*

29V* LO7789V* L9* PO7P97MRNMGO7* L9V* LGZZ8R97MV* HOIIXN7MV* VO7M* NIORV* N7NImV89V* V9IO7* I9V* PO7LGMGO7V*

K8M8OROIOQGnX9V* nXOMGLG9779V* 9M* H9RK9MM97M4* HNR* IFXMGIGVNMGO7* L9* IOQGPG9I* L9*KOL8IGVNMGO74* L9* R9HR8V97M9R* IN*

nXNIGM8*L9*IFNGR*LN7V*X7*M9RRGMOGR9*LO7784*9M*P9*WOXR*NHR]V*WOXR*VOXV*IN*ZORK9*LFX79*PNRM9*Lm7NKGnX9k**

,G7VG4*P[NnX9*WOXR4*X79*PNRM9*HR8UGVGO779II9*9VM*8MNjIG9*R9HR8V97MN7M*IN*VHNMGNIGVNMGO7*L9V*G7LGP9V*L9*IN*nXNIGM8*L9*

IFNGR*LN7V*X79*R8QGO7*LO7789k*DNR*9i9KHI9*HOXR*'MRNVjOXRQ4*9II9*H9RK9M*L9*PNIPXI9R*X7*G7LGP9*QIOjNI*PNIPXI8*97*

ZO7PMGO7* L9V* PO7P97MRNMGO7V* 97* nXNMR9* HOIIXN7MV* r".;4* D3=<4* ._* 9M* '<;s4* NG7VG* nX9* L9V* 9VMGKNMGO7V* HIXV*

L8MNGII89V*7OMNKK97M*nXNRMG9RV*HNR*nXNRMG9RVk*

19V*PNRMOQRNH[G9V*VO7M*HROLXGM9V*Y*IFNGL9*L9*IN*HINM9ZORK9*L9*KOL8IGVNMGO7*DR8UGVGO7F,GRk*

* 19H97LN7M4*P9RMNG7V*HOIIXN7MV*ZR8nX97MV4*POKK9*I9V*D3;4A4*79*VO7M*LO7P*HNV*MOXWOXRV*G7PIXV*LN7V*P9V*

R9HR8V97MNMGO7Vk* +9*KgK94* IN* R8HNRMGMGO7* L9V* VMNMGO7V* L9*K9VXR9* VXR* I9* M9RRGMOGR9* 7F9VM* HNV* NXVVG* 8nXGIGjR89*

nXF9II9* L9URNGM* IFgMR94* P9* nXG* H9XM* HOV9R* HROjI]K94* 97* HNRMGPXIG9R* HOXR* K9VXR9R* I9V* 8KGVVGO7V* LFORGQG79*

G7LXVMRG9II9Vk*

8@76! !D/!,$-34>%/'+T:#!(#!4/!,-44:'+-&!+&(:1'$+#44#!Y!"'$/13-:$S!

*

.7*79*I9*VNGM*HNV*ZORP8K97M4*KNGV*'MRNVjOXRQ*9VM*IFX79*L9V*UGII9V*0RN7oNGV9V*HNRKG*I9V*HIXV*9iHOV89V*NXi*

RGVnX9V* G7LXVMRG9IV*NG7VG*nXFY* IN*HOIIXMGO7*nXG*97*L8POXI9k*.7*L87OKjR9*LFNGII9XRV*[XGM*XVG79V*PINVV89V*'9U9VO4*

LO7M*V9HM*PINVV89V*L9*[NXM*RGVnX9*LN7V*IFNQQIOK8RNMGO7*'MRNVjOXRQ9OGV94*MOXM9V*VGMX89V*NX*7GU9NX*LX*HORM*NXi*

H8MROI9V4* LN7V* I9* nXNRMG9R* L9* IN* &Oj9RMVNX* rbcsk* +9V* ZXGM9V* LF[mLROPNRjXR9V* O7M* L8WY* 8M8* HIXVG9XRV* ZOGV*

RNHHORM89V*HNR*I9V*RGU9RNG7Vk*



* =A<*

2N*PINVVGZGPNMGO7* '9U9VO* N*8M8* G7VMNXR89* Y* IN* VXGM9* LFX7* NPPGL97M* G7LXVMRG9I* VXRU97X* 97* 2OKjNRLG9*97* #MNIG9* 97*

=@ba*O{*X7*7XNQ9*L9*LGOiG79*VF8MNGM*R8HN7LX*LN7V*I9V*97UGRO7V*NHR]V*IF9iHIOVGO7*LFX79*XVG79*P[GKGnX9k*+]V*IORV4*

97* =@c;4* X79* LGR9PMGU9* 9XROH89779* N* 8M8* G7VMNXR89* NZG7* L9*KNGMRGV9R* I9V* LN7Q9RV* IG8V* NXi* NPPGL97MV*KNW9XRV*

GKHIGnXN7M*L9V*VXjVMN7P9V*LN7Q9R9XV9Vk*2N*L9R7G]R9*R8UGVGO7*L9*IN*LGR9PMGU9*LNM9*L9*;<=Ak**

19V* G7LXVMRG9V* VO7M*LO7P*VOXKGV9V*Y*X7* R8QGK9*L9*VXRU9GIIN7P9*VMRGPM9*NG7VG*nXFY*L9V*HIN7V*L9*HR8U97MGO7*L9V*

RGVnX9V*M9P[7OIOQGnX9V*9M*L9V*HROMOPOI9V*L9*R8NPMGO7*97*PNV*LFG7PGL97MVk*

DOXR*97* R9U97GR*Y*7OMR9*VXW9M4* I9V* VMNMGO7V*LF,(3.*/RN7LS%VM* VO7M*7ORKNI9K97M*HINP89V*L9*KN7G]R9*

[OKOQ]79V*97*UGII9*POKK9*97*PNKHNQ794*NG7VG*nXFY*HROiGKGM8*L9V*Ni9V*ROXMG9R*NZG7*LFOjM97GR*X79*9VMGKNMGO7*

QIOjNI9*L9*IN*nXNIGM8*L9*IFNGRk*19H97LN7M4*,(3.*79*HOVV]L9*HNV*L9*VMNMGO7V*L9*VXRU9GIIN7P9*HROP[9*L9V*\O79V*

G7LXVMRG9II9Vk**

%7* 9ZZ9M4* P9RMNG79V* L9V* G7LXVMRG9V* I9V* HIXV* HOIIXN7M9V* L9* 'MRNVjOXRQ4* POKK9* NX* 7GU9NX* LX* HORM* LX* &[G74*

j878ZGPG97M* LX* R8QGK9* L9* IFNXMOSVXRU9GIIN7P9k* ,XMR9K97M* LGM4* P9* VO7M* P9V* KgK9V* G7LXVMRG9V* nXG* VO7M*

R9VHO7VNjI9V*LFNXMOSPO7MRJI9V*9M*nXG*L8PINR97M*9II9VSKgK9V*I9XRV*8KGVVGO7V*L9*HOIIXN7MVk*19*nXG*H9XM*NjOXMGR*Y*

X79*VOXVS9VMGKNMGO7*L9*IN*HOIIXMGO7*G7LXVMRG9II9*LN7V*P9MM9*R8QGO7*L9*'MRNVjOXRQk**

+9*HIXV4*,(3.*/RN7LS%VM*7FN*HNV* I9*LROGM*LFG7VMNII9R*X79*VMNMGO7*L9*K9VXR9*Y*HROiGKGM8*L9*M9II9V* G7LXVMRG9V4*9M*

79*H9XU97M*LO7P*V9*jNV9R*nX9*VXR*I9V*L8PINRNMGO7V*L9V*9iHIOGMN7MV*9XiSKgK9Vk**

19*HROP8L8*LFNXMOSVXRU9GIIN7P94*NG7VG*nX9*LFNXMR9V*HROP8L8V*POKK9*IFNjV97P9*L9*K9VXR9*L9V*8KGVVGO7V*IORV*L9*

ZO7PMGO779K97MV*L8QRNL8V*rKNG7M97N7P94*R9L8KNRRNQ9s*L9*P9RMNG79V*G7LXVMRG9V*VO7M*HOG7M89V*LX*LOGQM*LN7V*X7*

R8P97M* RNHHORM*L9* IN*POXR*L9V*POKHM9V*HXjIG8*97* lXGII9M*;<;<4*nXG*L9KN7L9*X79* G7M97VGZGPNMGO7*L9V*PO7MRJI9V*

HR8Z9PMORNXi*LN7V*P9*MmH9*LFG7LXVMRG9*rb@sk**

%7ZG74* IFX7* L9V* L9R7G9RV* HROjI]K9V* PO7P9R7N7M* I9V* 8KGVVGO7V* G7LXVMRG9II9V* Y* 'MRNVjOXRQ* 9VM* I9* ZNGM*

nXFX79*QRN7L9*HNRMG9* L9V* HOIIXN7MV* 8KGV* HNR* P9V* G7LXVMRG9V* 79* VO7M* HNV*K9VXR8V*7G*KgK9* VXGUGVk* %7* 9ZZ9M4* IN*

R8QI9K97MNMGO7*GKHOV9*I9*VXGUG*9M* IN*VXRU9GIIN7P9*L9V*HRG7PGHNXi*HOIIXN7MV*LN7V*IFNGR*NKjGN7M*r<_4*D3=<*9M*;4A4*

OimL9V*LFN\OM9}s*KNGV*jO7*7OKjR9*L9*HOIIXN7MV*HR8V97MV*97*HIXV*ZNGjI9*nXN7MGM8*79*VO7M*HNV*K9VXR8Vk**

DNR*9i9KHI94*I9*V9XI*POKHOV8*ORQN7GnX9*UOINMGI*VXGUG*LN7V*IFNGR*'MRNVjOXRQ9OGV*9VM*I9*-97\]794*KNGV*7F9VM*K9VXR8*

nXFX79* V9KNG79* HNR*KOGVk* +X* ZNGM* L9V* G7LXVMRG9V* HR8V97M9V* LN7V* IFNQQIOK8RNMGO7* L9* 'MRNVjOXRQ4* HR]V* LFX79*



* =A=*

LG\NG79* LFNQ97MV* MOiGnX9V* 7O7* R8QI9K97M8V* VO7M* VXVP9HMGjI9V* LFgMR9* HR8V97MV* LN7V* IFNGR* NKjGN7M4* POKK9*HNR*

9i9KHI9* I9* -XMNLG]794* X7* POKHOV8* ORQN7GnX9* UOINMGI* PO7VGL8R8* POKK9* PN7P8ROQ]79* NU8R84* OX* I9* VXIZXR9*

LF[mLROQ]79k*

DOXR*HNIIG9R*Y*P9*KN7nX9K97M4*X79*KGV9*97*HINP9*L9*VMNMGO7V*L9*VXRU9GIIN7P9*G7L8H97LN7M9V*LN7V*I9V*R8QGO7V*

G7LXVMRG9II9V*L9*'MRNVjOXRQ*V9RNGM*78P9VVNGR9k**

8@7?! !D#!'$/B+.!$-:'+#$!Y!"'$/13-:$S!

*

DNRIO7V*KNG7M97N7M*LX*MRNZGP*ROXMG9R*NXMOXR*L9*'MRNVjOXRQk*2FNXMOROXM9*,_A*9VM*IFX7*L9V*Ni9V*ROXMG9RV*

I9V*HIXV* ZR8nX97M8V*L9*0RN7P94*NU9P*X7*HNVVNQ9*KOm97*L9*=a<*<<<*U8[GPXI9V*HNR* WOXR4*LO7M*97UGRO7*=<�*VO7M*

PO7VMGMX8V*L9*HOGLV* IOXRLV*97*;<=_k*.R* I9V*8KGVVGO7V*GVVX9V*LX* MRNZGP* ROXMG9R* VO7M* IFX7*L9V*HRG7PGHNXi* ZNPM9XRV*

PO7MRGjXN7M* Y* IN* HOIIXMGO7* P[RO7GnX9* L9* IFNGR* NKjGN7M* VXR* IFNQQIOK8RNMGO7* L9* 'MRNVjOXRQ4* HXGVnX9* nX9* P9V*

8KGVVGO7V*R9HR8V97M97M*HIXV*L9*a<�*L9V*8KGVVGO7V*L9*".;*9M*X7*MG9RV*L9V*8KGVVGO7V*L9*HNRMGPXI9V*ZG79V*rc<sk*

29*LG9V9I*7OMNKK97M*HOV9*X7*HROjI]K9*KNW9XR*HXGVnX9*KgK9*X7*KOM9XR*R8P97M*8K9M*97UGRO7*a*ZOGV*HIXV*L9*

".;*nXFX7*KOM9XR*9VV97P94*NG7VG*nX9*L9V*HNRMGPXI9V*L9*POKHOVGMGO7*HIXV*MOiGnX9*rB,D4*j97\]79}sk*

!79* 8MXL9* HXjIG89* 97* ;<;<* K9789* HNR* IF8nXGH9* LX* +R* (GK* "N|ROM* K9MMNGM* 97* 8UGL97P9* HOXR* IN*

HR9KG]R9* ZOGV*97*0RN7P9* IN*HR8V97P9*KNVVGU9*L9*HNRMGPXI9V*XIMRNZG79V* rD3~<4=s* MOiGnX9V*LN7V* I9V*XRG79V*LFX79*

UG7QMNG79*LF97ZN7MV*'MRNVjOXRQ9OGVk*+N7V*I9V*ZNGMV4*HIXV*LFX7*KGIIGO7*L9*HNRMGPXI9V*XIMRNZG79V*HNR*KGIIGIGMR9V*LFXRG79*

8MNG97M* R9MROXU8Vk* 1F9VM* I9*KNRnX9XR*L9* IN*HOIIXMGO7* IG89* NX* MRNZGP* ROXMG9R4* I9* -INPu* 1NRjO74* nXG* ZXM* R9P[9RP[8*

LN7V*I9V*XRG79V*L9V*97ZN7MVk*19MM9*8MXL9*KO7MR9*8QNI9K97M*X7*IG97*VGQ7GZGPNMGZ*97MR9*I9*MNXi*L9*HNRMGPXI9V*LN7V*

I9V*XRG79V*9M*IN*LGVMN7P9*LF[NjGMNMGO7*L9*IF97ZN7M*HNR*RNHHORM*NXi*HRG7PGHNXi*Ni9V*ROXMG9RV*ra<s*k***

'XGM9* Y* L9V* L8HNVV9K97MV* R8PXRR97MV* L9V* UNI9XRV* V9XGIV* LF8KGVVGO7V* 97* ".;* 9M* HNRMGPXI9V* ZG79V4*

IFNQQIOK8RNMGO7*L9*'MRNVjOXRQ4*POKK9*HIXV*LFX79*LG\NG79*LFNXMR9V*NQQIOK8RNMGO7V*ZRN7oNGV9V4*N*LO7P*8M8*LN7V*

IFOjIGQNMGO7*L9*K9MMR9*97*HINP9*X79*�O79*Y*0NGjI9V*)KGVVGO7V*r�0%s*NZG7*L9*R8LXGR9*IFGKHNPM*LX*MRNZGP*ROXMG9R*9M*

L9*KOL9R7GV9R*I9*HNRP*NXMOKOjGI9*97*G7M9RLGVN7M*HROQR9VVGU9K97M*IN*PGRPXINMGO7*L9V*U8[GPXI9V*I9V*HIXV*N7PG97V*

97*Q878RNI*HIXV*HOIIX9XRVk**



* =A;*

19MM9*K9VXR9* G7M9RUG97M* VXGM9* Y* X79* PO7LNK7NMGO7* 97* ;<;<* L9* IN* 0RN7P9* HNR* IN* POXR* L9* WXVMGP9* 9XROH89779*

L9UN7M*L9V*K9VXR9V*L9* IXMM9*PO7MR9*IN*HOIIXMGO7*L9*IFNGR* WXQ89V*G7VXZZGVN7M9V*LN7V*L9*7OKjR9XV9V*K8MROHOI9V*

ZRN7oNGV9V*rc=sk*

,G7VG4* I9V* U8[GPXI9V* I9V* HIXV* HOIIXN7MV* r1RGMF,GR* A* Y* ;s* U9RRO7M* HROQR9VVGU9K97M* I9XR* XMGIGVNMGO7* G7M9RLGM9* LN7V*

IF9XROK8MROHOI9*L9*'MRNVjOXRQ*VXR*X79*H8RGOL9*VF8MNIN7M*L9*WN7UG9R*;<;_*Y*WN7UG9R*;<;ck*

�* P9IN* VFNPPOKHNQ79* X79* R8LXPMGO7* L9* IN* IGKGMNMGO7* L9* UGM9VV9* Y* b<uK>[* VXR* I9* H8RGH[8RGnX9* 97MRN7M* L9*

'MRNVjOXRQ* NZG7* L9* IGKGM9R* I9V* 8KGVVGO7V* LX* MRNZGP* ROXMG9R* NG7VG* nX9* IN* KGV9* 97* HINP9* LFX7* PO7MOXR79K97M*

NXMOROXMG9R* .X9VM* r/RN7L* 1O7MOXR79K97M* .X9VM* /1.s* NU9P* IFOjIGQNMGO7* HOXR* I9V* HOGLV* IOXRLV* 97* MRN7VGM* L9*

IF9KHRX7M9R* IORVnXFGIV* 79* L9VV9RU97M* HNV* IN*K8MROHOI9* L9* 'MRNVjOXRQk* 19H97LN7M4* IFGKHNPM* 8POIOQGnX9* 9M* VXR*

IFNK8IGORNMGO7*L9*IN*nXNIGM8*L9*IFNGR*LX*/1.*R9VM9*MOXM9ZOGV*L8jNMMXk*

,ZG7* LFNPPOKHNQ79R* MOXV* P9V* P[N7Q9K97MV* LN7V* IN* UG9* nXOMGLG9779* L9* jO7* 7OKjR9* L9* PGMOm97V4* L9V* NGL9V*

ZG7N7PG]R9V*HOXR*I9*R9KHINP9K97M*L9V*U8[GPXI9V*VO7M*KGV9V*97*HINP9*NX*PNV*HNR*PNV4*NG7VG*nX9*I9*L8U9IOHH9K97M*

L9*7OXU9II9V*HGVM9V*PmPINjI9V4*LX*R8V9NX*L9*MRN7VHORMV*97*POKKX7*rjXV*9M*9iM97VGO7*LX*MRNK*U9RV*IFNU97X9*L9V*

$OVQ9Vs*LN7V*I9*jXM*L9*R8LXGR9*I9*HIXV*HOVVGjI9*IN*78P9VVGM8*LFXMGIGV9R*VO7*U8[GPXI9*H9RVO779Ik**

'XGM9* Y* P9V* K9VXR9V4* I9V* KOL8IGVNMGO7V* LF,(3.* /RN7LS%VM* 9VMGK97M* X79* LGKG7XMGO7* L9* _<�* L9V*

8KGVVGO7V* L9* ".i* U9RV* ;<;c4* NG7VG* nXFX79* jNGVV9* L9* =`�* L9V* HNRMGPXI9V* D3=<* 9M* D3;4A* GVVXV* L9V* QN\*

LF8P[NHH9K97M4*L9*==�*I9V*8KGVVGO7V*L9*HNRMGPXI9V*ZG79V*IG89V*Y*IFXVXR9*L9V*H79XV*L9V*U8[GPXI9V*9M*L9*=`�*LX*

1.;k*29V*8KGVVGO7V*L9*".;*L9URNG97M*LGKG7X9R*97*KOm9779*L9*_4cµQ>K_k**

*

8@7Q! !D/!,$-34>%/'+T:#!(#!4/!.-%3:1'+-&!(#!3-+1!#'!(#!3+-%/11#!

*

2N*POKjXVMGO7*L9*jOGV4*Y*jXM*L9*P[NXZZNQ9*OX*L9*HROLXPMGO7*LF879RQG94*9VM*IN*VOXRP9*IN*HIXV*8K9MMRGP9*

L9* HOIIXN7MV* MOiGnX9V* HOXR* IN* VN7M8k* 29V* HNRMGPXI9V* 8KGV9V* HNR* IN* POKjXVMGO7* LX* jOGV* VO7M* HNRKG* I9V* HIXV*

7OPGU9V4* 9M* Y* jG97* L9V* 8QNRLV* HROP[9V* L9*P9II9V*8KGV9V* HNR* I9V*KOM9XRV* LG9V9IV* rZGOXI* L9*P[NXZZNQ9* 9M*QN\OI9*

ROXMG9Rs4*7OMNKK97M*PNR*GIV*8K9MM97M*MOXV*L9Xi*L9V*BmLROPNRjXR9V*,ROKNMGnX9V*DOImPmPIGnX9V*rB,Dsk**
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19V* HNRMGPXI9V* VO7M* PO7VGL8R89V* POKK9* 9iMRgK9K97M* PN7P8RGQ]79V4* 9M* IN* POKjXVMGO7*L9* jOGV* H9XM* 8K9MMR9*

WXVnXFY*_A*ZOGV*HIXV*L9*B,D*nX9*I9*ZGOXI*LOK9VMGnX94*I9*P[NRjO7*OX*I9*QN\k*2N*POKjXVMGO7*LX*jOGV*9VM*8QNI9K97M*

Y* IFORGQG79* LFNXMR9V* MOiGnX9V* POKK9* L9V* 1OKHOV8V* .RQN7GnX9V* $OINMGIV* r1.$s4* 8QNI9K97M* HOM97MG9II9K97M*

PN7P8RGQ]79Vk**

19* MmH9* L9* HOIIXMGO7* 9VM* HRG7PGHNI9K97M* KNRnX8* HOXR* L9V* N7PG97V* VmVM]K9V* L9* P[NXZZNQ9* NX* jOGV4* PNR* IN*

HROLXPMGO7*L9*P9RMNG79V*L9*P9V*HNRMGPXI9V*R8VXIM9*L9*H[87OK]79V*L9*POKjXVMGO7*G7POKHI9MV4*POKK9*HOXR*I9V*

B,Dk* ,G7VG4* P9V* 8KGVVGO7V* M97L97M* HROQR9VVGU9K97M* Y* LGKG7X9R* NU9P* IN* KOL9R7GVNMGO7* L9V* G7VMNIINMGO7V* L9*

P[NXZZNQ9k**

+9* KgK94* P9RMNG79V* P97MRNI9V* Y* jGOKNVV9* HIXV* R8P97M9V* VO7M* 8nXGH89V* L9* VmVM]K9V* L9* ZGIMRNMGO7* NZG7* L9*

LGKG7X9R*I9V*8KGVVGO7Vk*19H97LN7M4*P9V*ZGIMR9V*79*R9MG97797M*HNV*I9V*HNRMGPXI9V*XIMRNZG79V4*I9VnX9II9V*VO7M*I9V*HIXV*

MOiGnX9V* 9M* nXG* HORM97M* I9V* B,D* Y* I9XR* VXRZNP9k* %7* OXMR94* P9RMNG79V* L9* P9V* P97MRNI9V* Y* jGOKNVV9* H9XU97M*

ZO7PMGO779R*POKK9*L9*U8RGMNjI9V*G7PG78RNM9XRV*9M*jRtI9R4*OXMR9*LX*jOGV4*L9V*L8P[9MV*r8QNI9K97M*NHH9I89V*1'&*

HOXR* POKjXVMGjI9* VOIGL9* L9* R8PXH8RNMGO7s* 9M* nXG*8K9MMRO7M4*KNIQR8* I9V* ZGIMR9V4* L9V* HOIIXN7MV* 97* nXN7MGM8* 7O7*

78QIGQ9NjI9k*

3NGV*7FOXjIGO7V*HNV*nX9*IN*POKjXVMGO7*G7M97VGU9*L9*jOGV*7F9VM*HNV*LN7Q9R9XV9*nX9*HOXR*IF[OKK9k*%II9*

IF9VM* NXVVG* HOXR* IN* 7NMXR94* HXGVnX9*L9* ZNGM* 9II9* 8K9M* X79* QRN7L9*nXN7MGM8*L9* 1.;4* HRG7PGHNI* QN\* NQQRNUN7M* I9*

K8PN7GV9* LF9ZZ9M* L9* V9RR9k* +FNHR]V* L9V* HR8UGVGO7V* LX* /#%1* r/ROXH9* LF%iH9RMV* #7M9RQOXU9R79K97MNI* VXR*

IF8UOIXMGO7*LX*1IGKNMs4*IN*ZGIG]R9*jOGV*HOXRRNGM*gMR9*R9VHO7VNjI9*LFX7*NPPROGVV9K97M*L9V*8KGVVGO7V*97*QN\*Y*9ZZ9M*

L9*V9RR9*L9*=<�*NX*POXRV*L9*=<*HROP[NG79V*N7789Vk*

1F9VM* HOXRnXOG* HIXVG9XRV* NVVOPGNMGO7V* 97UGRO779K97MNI9V4* POKK9* 'MRNVjOXRQ* &9VHGR94* 9M* L9V* POII9PMGZV* L9*

K8L9PG7V* 'MRNVjOXRQ9OGV* L9KN7L97M* IN* KGV9* 97* HINP9* L9* UNI9XRV* IGKGM9V* 9M* X79* VXRU9GIIN7P9* L9V* HOIIXN7MV*

MOiGnX9V*7O7*97POR9*R]QI9K97M8V*NG7VG*nXFX79*R8UGVGO7*L9V*7ORK9V*HOXR*I9V*HOIIXN7MV*I9V*HIXV*7OPGZV*POKK9*I9V*

B,Dk**

,PMX9II9K97M4* VXR* IN* LG\NG79* L9* B,D* PN7P8RGQ]79V4* V9XI* I9* j97\OrNsHmR]79* j878ZGPG9* L9* UNI9XRV* IGKGM9V* LN7V*

IFNMKOVH[]R94*KNGV*GI*VFNQGM*L9*7ORK9V*N77X9II9V*9M*7O7*WOXR7NIG]R9Vk*

*
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1OKK9*7OXV*U97O7V*L9*I9*UOGR4*L9*7OKjR9XV9V*L8KNRP[9V*VO7M*HROQR9VVGU9K97M*KGV9V*97*HINP9*NZG7*

L9*IXMM9R*PO7MR9*I9V*VOXRP9V*LF8KGVVGO7V*L9*HOIIXN7MV*LN7V*IFNGR*Y*'MRNVjOXRQ4*9M*KgK9*VFGI*H9RVGVM9*HNRZOGV*L9V*

LmVZO7PMGO779K97MV* NX* 7GU9NX*L9* IN* HRGV9*97*P[NRQ9* QIOjNI9* L9*P9MM9* HROjI8KNMGnX94* I9V* HOXUOGRV* HXjIGnX9V*

V9KjI97M*L9*HIXV*97*HIXV*PO7P9R78V*9M*GKHIGnX8V*VXR*P9*VXW9Mk**

19H97LN7M4*GI*R9VM9*jG97*L9V*HOG7MV*Y*NK8IGOR9R4*POKK9*NX*7GU9NX*L9*IN*VXRU9GIIN7P9*L9*jO7*7OKjR9*L9*

HOIIXN7MV*7O7*L8M9PM8V*97*ROXMG79*9M*HOXRMN7M*LN7Q9R9Xi*HOXR*IN*VN7M8*[XKNG794*7OMNKK97M*GVVXV*L9V*V9PM9XRV*

G7LXVMRG9IVk* +9* KgK94* I9* R9KHINP9K97M* L9V* N7PG97V* LGVHOVGMGZV* L9* P[NXZZNQ9* NX* jOGV4* 9M* IN* HOXRVXGM9* L9* IN*

HOIGMGnX9*L9*R87OUNMGO7*M[9RKGnX9*L9V*[NjGMNMGO7V*9VM*PRXPGNI94*nX9*P9*VOGM*NX*7GU9NX*L9*IN*VN7M8*[XKNG79*OX*L9*

IFGKHNPM*97UGRO779K97MNIk*

29V* 9ZZ9MV* L9V* NPMGO7V*K9789V* WXVnXFY* HR8V97M* V9RO7M* I97MV* Y* gMR9* OjV9RU8V4*KNGV* GI* 9VM* RNGVO77NjI9*

LF9VH8R9R*nX9*IFNGR*nX9*7OXV*R9VHGR9RO7V*MOXV*97*;<_<*V9RN*L9*K9GII9XR9*nXNIGM8*nX9*P9IXG*LFNXWOXRLF[XGk*

*
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,UN7M*L9*PO7PIXR94*GI*PO7U97NGM*L9*HNRI9R*L9*P9MM9*NVVOPGNMGO7*PR89*97*;<==*LN7V*I9*"ORLS*DNV*L9*1NINGV4*

VXGM9* Y* IN* KOjGIGVNMGO7* L9* IN* KXMXNIGM8* 0RN7oNGV94* L9* IFNVVOPGNMGO7* HOXR* IN* HR8U97MGO7* L9* IN* HOIIXMGO7*

NMKOVH[8RGnX9*9M*L9V*R8V9NXi*L9*H8RG7NMNIGM8*L9*IN*R8QGO7*rc;sk*

19*HROW9M*VOXM97X*HNR*IF,Q97P9*&8QGO7NI9*L9*'N7M8*9M*I9*PO7V9GI*R8QGO7NI*L9V*BNXMVSL9S0RN7P9*N*HOXR*NKjGMGO7*

L9*R8LXGR9*I9V*VOXRP9V*LF9iHOVGMGO7*NXi*HOIIXN7MV*L9V*ZXMXRV*9M*W9X79V*HNR97MV*9M*I9V*RGVnX9V*VN7GMNGR9V*NVVOPG8Vk*

+9HXGV*;<=`*P9MM9*NVVOPGNMGO7*VF9VM*HROQR9VVGU9K97M*8M97LX9*Y*LFNXMR9V*R8QGO7V*L9*0RN7P94*7OMNKK97M*LN7V*I9*

/RN7LS%VM*97*;<=ck*

29V* OjW9PMGZV* L9* P9MM9* NVVOPGNMGO7* VO7M* L9* V97VGjGIGV9R* I9V* W9X79V* HNR97MV* NXi* RGVnX9V* IG8V* Y* IF9iHOVGMGO7* NXi*

HOIIXN7MV*97UGRO779K97MNXi*7OMNKK97M*Y* IN*HOIIXMGO7*L9*IFNGR*KNGV*NXVVG*NXi*H9RMXRjNM9XRV*97LOPRG7G97V*OX*

NXi* RGVnX9V* LFNII9RQG9Vk* ,G7VG* L9V* V8N7P9V* LFG7ZORKNMGO7* L9V* W9X79V* HNR97MV* VO7M* R8NIGV89V4* L9*KgK9*nX9*L9V*

OXMGIV*LFG7ZORKNMGO7*OX*LFNPPOKHNQ79K97M*L9V*HROZ9VVGO779IVk*
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3NGV*L9HXGV*;<=;4* IFNVVOPGNMGO7*HROHOV9*8QNI9K97M*L9V*ZORKNMGO7V*NXi*HROZ9VVGO779IV*L9*IN*H8RG7NMNIGM8*NG7VG*

nXFNXi*HROZ9VVGO779IV*L9*IN*VN7M8*9M*7OMNKK97M*I9V*K8L9PG7Vk*+9Xi*V9VVGO7V*L9*ZORKNMGO7*VO7M*HROQRNKK89V*

Y*'MRNVjOXRQ*97*WXG7*9M*V9HM9KjR9*;<;;4*97*HNRM97NRGNM*NU9P*I9*R8V9NX*"NGMR9*%7*,IVNP9*r"%,s4*LFX79*LXR89*L9*

=_*[9XR9V*97UGRO7k*

* *
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,G7VG*VFGI*9VM*L9V*RNGVO7V*L9*VFG7nXG8M9R4*GI*97*9VM*NXVVG*LF9VH8R9Rk*"OXV*UGUO7V*X7*MOXR7N7M*KNW9XR*LN7V*

IF8UOIXMGO7* L9* 7OMR9* VOPG8M8* 9M* LX* PIGKNM* L9* 7OMR9* HIN7]M9k* 29V* NPMGO7V* L9* IF[OKK9* O7M* HROZO7L8K97M*

jOXI9U9RV8*7OMR9*97UGRO779K97M4*9M*I9V*9ZZ9MV*LX*L8R]QI9K97M*PIGKNMGnX9*V9*ZO7M*V97MGR*P[NnX9*WOXR*LNUN7MNQ9k*

DIXV* nX9* WNKNGV4* X79* MRN7VGMGO7* NX* 7GU9NX* 879RQ8MGnX9* V9* L9VVG794* NZG7* L9* M97LR9* U9RV* X7* KOL]I9* HIXV*

R9VHO7VNjI9*L9*IF[OKK9*9M*L9*IN*7NMXR94*jG97*nX9*P9MM9*MRN7VGMGO7*78P9VVGM9*97POR9*L9V*L8P977G9V*Y*V9*K9MMR9*

97*HINP9k**

2FNGR4*P9*jG97*POKKX7*9VV97MG9I*9M*G7UGVGjI9*nX9*7OXV*HNRMNQ9O7V*MOXV*9VM*8QNI9K97M*MOXP[8*HNR*I9V*NPMGO7V*L9*

IFBOKK9k*'G*H97LN7M*IO7QM9KHV*I9V*9ZZ9MV*L9*IN*HOIIXMGO7*L9*IFNGR*O7M*8M8*K8PO77XV*9M*VOXVS9VMGK8V4*X7*7OKjR9*

PROGVVN7M*L9*MRNUNXi*K9MM97M*97*IXKG]R9*I9V*9ZZ9MV*78ZNVM9V*L9*P9MM9*HOIIXMGO7*VXR*IN*VN7M8*[XKNG79k**

6X9*P9*VOGM*L9V*GKHNPMV*NX*7GU9NX*PNRLGOUNVPXINGR94*79XROIOQGnX94*OX*R9VHGRNMOGR94*I9V*9ZZ9MV*VO7M*7OKjR9Xik*%M*

POKK9*7OXV*U97O7V*L9*I9*UOGR4*P9V*9ZZ9MV*VO7M*8QNI9K97M*UGVGjI9V*NX*7GU9NX*Qm78POIOQGnX9*9M*OjVM8MRGPNIk*

DNRZOGV* P9V*KOLGZGPNMGO7V*H9XU97M*KgK9*gMR9*UGVGjI9V4* PNR*HOXR* IN*HR9KG]R9* ZOGV4*L9V* MRNUNXi*R8P97MV*

O7M*H9RKGV*L9*K9MMR9*97*8UGL97P9*I9*HNVVNQ9* MRN7VSHINP97MNGR9*L9*HNRMGPXI9V*XIMRNZG79V4*7OMNKK97M*L9*-INPu*

1NRjO74* L8RGU8* L9* IN* POKjXVMGO7* L9* PNRjXRN7M* LG9V9I* OX* L9* IN* POKjXVMGO7* L9* jOGV4* 9M* HOXUN7M* V9* R97LR9*

LGR9PM9K97M* NX* PO7MNPM* LX* Z^MXVk* 2N* nXN7MGM8* L9* P9V* HNRMGPXI9V* 8MN7M* KgK9* HROHORMGO779II9* Y* IN* LGVMN7P9*

V8HNRN7M*I9*ZOm9R*LFX7*Ni9*ROXMG9R*LFGKHORMN7P9*ra<sk*

2F9ZZ9M*L9*IF9iHOVGMGO7*P[RO7GnX94*HRG7PGHNI9K97M*NXi*HNRMGPXI9V*ZG79V*9M*XIMRNZG79V4*NG7VG*nXFNXi*L8RGU8V*

VOXZR8V* 9M* N\OM8V4* NX* POXRV* L9* IN* QROVV9VV9* 9VM* NVVOPG8* Y* X79* NXQK97MNMGO7* LX* RGVnX9* L9* 7OKjR9XV9V*

POKHIGPNMGO7V*L9* IN*QROVV9VV9k*19H97LN7M4*KgK9*L9V*9iHOVGMGO7V* G7M97V9V*9M*L9*POXRM9*LXR89*NX*POXRV*L9*IN*

QROVV9VV9*H9XU97M*NUOGR*L9V*R8H9RPXVVGO7Vk**

,G7VG4* IF9iHOVGMGO7* Y* IN*HOIIXMGO7* L9* IFNGR* 9VM* NVVOPG89* Y* IFNHHNRGMGO7* LFX7* Vm7LROK9* G7ZINKKNMOGR9* VmVM8KGnX9*

VN7QXG7* P[9\* IN*K]R94* 9M* X79*KNWORNMGO7* L9* IN* HROLXPMGO7* L9* P9RMNG7V* K8LGNM9XRV* HROSG7ZINKKNMOGR9Vk* +9V*

KOLGZGPNMGO7V*Q878MGnX9V*9M*8HGQ878MGnX9V*VO7M*8QNI9K97M*NVVOPG89V*Y* IF9iHOVGMGO7*Y* IN*HOIIXMGO7*L9*IFNGR4*NG7VG*

nX9*L9*P9RMNG7V*K8PN7GVK9V*L9*R8QXINMGO7*L9*IN*MRN7VPRGHMGO7*L9*P9RMNG79V*Qg79V*POKK9*I9V*KGPROS,&"*OX*IN*

IO7QX9XR*L9V*M8IOK]R9Vk*
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"OV* ZXMXRV*97ZN7MV4* NUN7M*KgK9*L9*7NGMR9* 9M* L9* R9VHGR9R*HOXR* IN* HR9KG]R9* ZOGV4* UOG97M* LO7P* I9XR* HNMRGKOG79*

Q878MGnX9*HOM97MG9II9K97M*KOLGZG8*HNR*I9V*PO7V8nX97P9V*L9V*NPMGO7V*L9*IFBOKK94*NU9P*HNRZOGV*X7*9ZZ9M*MRN7VS

Q878RNMGO779I*POKK9*LN7V*I9*PNV*L9*P9RMNG79V*KOLGZGPNMGO7V*8HGQ878MGnX9Vk**

29XR*K8MNjOIGVK9*H9XM*8QNI9K97M*gMR9*MOXP[84*HXGVnX9*L9V*MROXjI9V*L9*IN*ZO7PMGO7*M[mRO�LG9779*POKK97P97M*

Y* gMR9* OjV9RU8Vk* +9* KgK94* L9V* H9RMXRjNMGO7V* L9* IF[OK8OVMNVG9* QIXPGLGnX9* P[9\* I9V* K]R9V4* HOXUN7M* NIIN7M*

WXVnXFY*IN*VXRU97X9*L9*LGNj]M9*Q9VMNMGO779I*VO7M*NVVOPG89V*Y*IF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGRk**

+FX7* HOG7M* L9* UX9* PIG7GnX94* IF9iHOVGMGO7* Y* IN* HOIIXMGO7* L9* IFNGR* 97* L8jXM* L9* QROVV9VV9* V9KjI97M*

LNUN7MNQ9*NVVOPG8*Y*X79*NXQK97MNMGO7*L9*RGVnX9*L9*HR8KNMXRGM8*OX*L9*KORM*G7*XM8RO4*MN7LGV*nX9*IF9iHOVGMGO7*

VXR* IN* ZG7* L9*QROVV9VV9* 9VM* NVVOPG89* HIXV* HNRMGPXIG]R9K97M*Y* L9V* MROXjI9V* L9* IN* PROGVVN7P9* Z^MNI9k*+9V* ZORK9V*

HR8POP9V*OX*KOL8R89V*L9*HR8S8PINKHVG9V*VO7M*8QNI9K97M*NVVOPG89V*Y*IF9iHOVGMGO7*Y*IN*HOIIXMGO7*L9*IFNGRk*

!79* NXQK97MNMGO7* L9* IN*KORMNIGM8* IG89* Y* PNXV9V* OjVM8MRGPNI9V* V9KjI9* 8QNI9K97M* NVVOPG89* Y* IF9iHOVGMGO7* NXi*

HNRMGPXI9V*ZG79V*97*ZG7*L9*QROVV9VV9k*%7ZG74*IN*HOIIXMGO7*L9*IFNGR*9VM*8QNI9K97M*PO779PM89*Y*X79*NXQK97MNMGO7*LX*

RGVnX9* L9* KNIZORKNMGO7V* PO7Q87GMNI9V4* HRG7PGHNI9K97M* L9* PONRPMNMGO7* L9* IFNORM9* OX* L9* L8ZNXMV* LX* VmVM]K9*

LGQ9VMGZk*

,G7VG4* 9M* Y* jG97* L9V* 8QNRLV4* GI* 9VM* HIXV* nX9* I8QGMGK9* L9* PO7VGL8R9R* IF9iHOVGMGO7* Y* IN* HOIIXMGO7* L9* IFNGR*

POKK9*X7*ZNPM9XR*L9*RGVnX9*NX*POXRV*L9*IN*QROVV9VV9k*2N*HR8U97MGO7*9M*IFG7ZORKNMGO7*L9V*ZXMXRV*HNR97MV*V9KjI9*

LO7P*gMR9*X7*L9UOGR*KNW9XR*LX*K8L9PG7*Q878RNIGVM9k*

-G97*VtR4*I9V*9ZZ9MV*L9*IF9iHOVGMGO7*Y*P9MM9*HOIIXMGO7*79*VFNRRgM97M*HNV*Y*IN*7NGVVN7P94*jG97*NX*PO7MRNGR9k**

#IV* H9XU97M* GKHNPM9R* IN* UG9* GKK8LGNM9* NX* VORMGR* L9* IFNPPOXP[9K97M* rVm7LROK9*L9*L8MR9VV9* R9VHGRNMOGR9* NGQXw*

78OS7NMNIs4*POKK9*HIXV*MNRL*NX*POXRV*L9*IN*UG9*L9V*HIXV*W9X79Vk*+9V*MRNUNXi*L9*HIXV*97*HIXV*ZR8nX97MV*ZO7M*I9*

IG97*97MR9*IF9iHOVGMGO7*Y* IFNGR*HOIIX8*9M* IN* VXRU97X9*L9*P9RMNG7V* MmH9V*L9*PN7P9RV*H8LGNMRGnX9V*rI9XP8KG9*NGQXw*

ImKH[O�L9s4*LFNVM[K9*OX*LFNMOHG9*P[9\*IF97ZN7M*NG7VG*nX9*L9*MROXjI9V*LX*VH9PMR9*NXMGVMGnX9k*

!7* jO7* 7OKjR9* L9* R8VXIMNMV* L9* P9V* 8MXL9V* V9KjI97M* PINGR9K97M* KO7MR9R* X7* IG97* 78ZNVM9* 97MR9* IN*

HOIIXMGO7*L9* IFNGR* 9M* I9* jO7*L8U9IOHH9K97M* L9* IN* QROVV9VV9k* 'G* IN*HIXHNRM* L9* P9V* NVVOPGNMGO7V* VO7M* NVV9\* jG97*

8MNjIG9V4*9M*P9*L9HXGV*HIXVG9XRV*N7789V4* GI*NRRGU9*HNRZOGV*nX9*P9RMNG79V*8MXL9V*79*HNRUG97797M*HNV*Y*K9MMR9*97*

8UGL97P9*L9*M9II9V*R9INMGO7V*rc_sk**%7*9ZZ9M4*LX*ZNGM*LFG7M9RNPMGO7V*POKHI9i9V*97MR9*P9V*HOIIXN7MV4*L9*IN*UNRGNjGIGM8*
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