%8 6,1 (66 352 -( &7
48$1780 6$)( &5<372* 5$3+<
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([HFXWLYH 6XPPDU\

7KLV LHSRUVA XDQWP 6DIH &V SVRIDSK\ 4 6&  $Q$QDOMYRI &XUHMDQG 3URSRVHG / HI IMDMRQ

UHJ DUGLQJ 4 6& DQG WH 3 RWIQUWDO7 KUHDWR 4 XDQWP 6DIH 3D\ P HOWL HVE RIN5 HMAHQRH Z LOH SRUH WH
FROFHSVIRI TXDQWP  \VDIHFU SVRIWDSK\ 4 6& DQG W IHBIYDQRH LQ WH TXDQWP FRP SXWQJ DIH 7KH
WHSRUARI IH/DZ RUG YIHZ Rl WH SUHVHQADQG | XVWUH BU IMDMRQ SRMELOAHVRI 4 68 DBRQJ Z W LW
SRWIQADAQ OXHQFH RQ WH SD\ P HQAIQGXVM  7KH UHSRUAGLYHV GHHS LQUR WH SRWQUWDCRKDABIQI HV WDW
TXDQWMP FRP SXWL/FRX@ SRVH VR WH Z RUTZ LGH LQIRUP DARQ LI LDVAKPMUH P DIQO® SXETE NH

Y SWRIWDSK\ 3. &

7KH UHSRUADOR H DP LOHVWH JREDOTXDQWP WIFKQR®J\ GQGVADSH SIRVIGIQ) GHVBLGY DERXWARP SDQIHV
WDADUH VENQU VI QUIFDQWBDSV VRZ DUGV TXDQWP FRP SXWQJ DQG TXDQWP QHVEZ RUNV 0 RUHRYHU IW
DQDOVHV H MAQI DQG | XWWUH BU MDWYH DPARQV FRQPHUQIQJ 4 6& IRUSD\ P HQWHPXUW Z KIEK Z RX@
SWRYIGH VI KW LR VDM LF JREDAQYHR HQWLQ TXDQMP VDI H UHVHDURK DQG SD\ P HQWHEXUW -W
IGHQAILHV WH BU MDMWYH DQG LHIX@WRUY HIRUNV P DGHE\ YDURXV FRXQWHY KLIK@KWQJ WH QHFHWIW \R
FRADERUDWM VR VIBANG! WH FKD@BIQI HV SUMVHOWG E\ TXDQWP FRP SXWQJ  7KH UIHSRUAXUKHURXVERHY
LOMDAYHV VBNHQ E\ SXETE DQG SUYDW VHARLY Z IMIQ WH SD\ P HOWQGXVW DQG VHRXUH GLIMICSD, P HQW
WWKHGV @ KWRQ VSHALLE SIRMPV UHVHDURK SLRILDP V' DQG SDUHUAKLSY XQGHWENHQ LQ UHILRQV @\H WH

( XURSHDQ 8 QRQ WH86$ DQG$3%$& $MD3DALIE FRXQWIHY

QVXP P DU WH UHSRUABLRYIGHV D WRURXJIK XQGHUMIQGIQI RI 4 6& LQ KWRI TXDQWP FRP SXWQJ DQG
SD\ P HQWHFXUW WH JGREDOTXDQWP R SVRILDSK\ @QGVFDSH WH G IMDAWYH DQG UHIXOWVRY DPARQV
VENHQ DRIRW \WH JBEH DQG WH LQMDWYHVE\ SXETF DQG SUYDW VHRVRYY DIP HG DWADQVIMRQIQD VR WH
SRVWTXDQWP  HWD Z IWIQ | LODQFH VHARU

VHP SKDMVHVWH [P SRUBQRH Rl FREDERUIDARQ DQG VADWAI LF LOYHWR HQW 1Q 4 6& UHVHDURK VR HQVXUH D
LREXVW LODQADAQ! IDVAKPMUH
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7DEOH Rl &RQWHQWYV

([ HEXWYH 6XP P DU

' HQMRQ DQG GHVRUSMRQRI 4 6&

YD\ LRXQG

' HIQMRQRI 4 6&

: RUINQJ Rl 4 6&

EXUHNHQRY SWRQ P HWKRGV

4 XDQMP 6DIH 7HAKQRBRILHV

S&HINLFDARQY

© K\ ZRWNVRZ DUEV4 6&"

%UH GHVFUSMRQRI WH SRWE®!I SIREGP VRI 4 6& \R SD\ P HQW

&XUHOWBD\ P HQWQGX\M

3RWQUWDOA VWP V DQG XVH FDVH LQ 3D\ P HQWQGXVIM

&RQFOMRQ FRYHUQJ FXUHQWSD\ P HQAIQGX\MM NQRZ BIGIH

5 HVHDURK DQG DQDOMY R FXUHOWBU IMDMRQ UHI DUEIQU 4 6& DQG SD\ P HQWWHFXUW
&RP SUHKHQVLYH / HI IMDWYH DQG 5 HIX@WRUY 0 HDVXUHVIRU4 XDOWP 6HRXUW

* REDOMDWA LE LQYHR HOWQ TXDQWP  VHRXUW UHVHDURK DQG SD\ P HQWHFXUW
6WHQIWHQ J REDAHI XOMRQ VR SLRWIPASD\ P HOWA VIMP VILRP TXDQWP WUDW
* (REDC® DUDARQVLQ 4 XDQWP -QIRUP DARQ 6HFEXUW 7 DQVSDUHQR

5 HVHDURK DQG DQDOMY Rl SIRSRVHG SRWEG! BU IMDMRQ UHI DUGIQU 4 6& DQG SD\ P HQW VHREXUW
8 QWG 6\VDMV

( XIRSHDQ 8 QRQ

8 QWG . IQIGRP

$XVIADID

61QIDSRWH

1 DARQDO! XDQMP 6DIH &U SVRILDSK\ -QIMDWYHV $FIRW WH * GREH

&ROFOMRQ

BVMGHOWE XWRU* LRXS

5 H HIHQRH / MW

$SSHQGIFHV

$SSHQG[ . H 7HPV

$SSHQG[  6XUH 4 XHRQV

$SSHQG[  &XUHQW HIIMDMRQ

$SSHQG[ ) XVUH 3RWEGI/ HILMDMRQ

$SSHQG[ 1 DARQDGQMDWYHY
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'HILQLWLRQ DQG '"HVFULSWLRQ RI 46&

7KHKXIHVMGH LQWH UHD® Rl TXDOWP FRP SXWQJ SUHVHQW D GRXE®I HGIHG VZ RUG :  KLBI MRITHWY/

W QUIFDQWDGYDQRHP HQW I RUMFKQR®J\ DQG VRAHW IMDOR SRVHV D VXEVMBQUDCP HQDRH VR RXUJ@REDO
CDVD LQ UDWAXPXUH 3XETE NH F) SVRIWDSK\ 3. & D FRUDHUARQH Rl LOMUDHVWWHRXUW UHIHY RQ FRP SO
P DWHP DWFDCBURE®P VWDADUH FXUHQWD FRQVGHUHG LOADRVBE®! | RUHYHQ WH P RUBRZ HUXCFRP SXWAY/
DYDIDE®IVRGD, + RZ HYHU HMBEQKHG R SVRILDSKIF P HWRGV@NH56$  5LYHVWEKDP U $GOP DQ DQG
(&& (@BWADARXUH FY SVWRIWDSK\  EXI®KSRQ WHVH SUIREGP V Z RX@ EH YX@HDE®! VR EHQJ FIDANHG E\
DTXDQWP FRP SXWU 7KLV Z RX@ UHQGHURXUFXUHQWWHRXUW A VWPV REVRGM DQG KDYH D SURIRXQG

IP SDPARQ DQ\ LOGXVIM WDVOHPHWVIWY VHRXUH GDVD KDQGR

WHP SKDMVHVWH [P SRUBQRH RI FREDERWIDARQ DQG VDWW LF LOYHWR HQW 1Q 4 6& UHVHDURK VR HQVXUH D
UREXVWLODQADAQ! IDVAKPXUH

'"HILQLWLRQ RI 46&

7KHH DIH P XOAE®! GH LQMRQV WDWDLH HYRO1QI DUIRXQG 1HZ P DNRUROHV DUH QMG EHRZ

] 4 XDQXP VOIHRY SWRIWSK\ 4 6& WHHYWR DORUWP VWDADUH IHMMBQNR DIMIAENV E\ ERW
FOWIFDADQG TXDQWP FRP SXWAW/ NHHSIQI WH GOV VHREXUH HYHQ DIVWUWH P O IP XP FRP SXVIMRQDO
SRZ HURI D TXDQWP FRP SXWULY DRKIHYHG ' DKP HQ / KXIWMHU QG

o  AXDQMP RUSWIWSK\ DORNQRZ QDVTXDQWP HQORY SMRQ UHHW/WR YDURXV P\ EHWHRXUW
P HWRGV | RUHQRY SWRQ DQG WDQWP MRQ RI VHRXUH GDV EDVHG RQWH @Z VRI P DIKHP DAFV DQG
SK\MEV 6FKQHGHU 6P DA

7KHP DIQ SXIBRHRI 4 6& IV VR VHRXUH VHOUWYH LQIRUP DARQ DFFHW DQG FRP P XQEEDWRQVIQWH Z RUG R
TXDQMP FRP SXWQJ 990 QG -QDUHHOWKSGDW * DUWGHUDGGHG | LYH QHZ WIFKQRBJLHV R SVR DILONV
SRWTXDQWP R SVRIWDSK\ TXDQWP NH GMMEXWRQ VRYHUHLI Q GDVID VDWW LHY DQG GLIMZO

FRP P XQIFDARQVJRYHLQDQRH * DUQHU  *

$FFRUGIQI VR * DUHUVK\ SHR F®I 34 & 468 DQG4. ' TXDQMP NH GMMEXWRQ Z LOUHDFK D SOWDX E\
EXWZ KHQVHHQIWRP DZRUB YIHZ 34 & 46&DQG4.' VHHP D GMEQUGHYHRSP HQMWAQRH WHUH DUH

QRVD BRI VRIVE DUH WIFKQREJ LHV WDWDUH TXDQWP VDIH -QMHVMQI® TXDQMP FRP SXWQJ DQG

TXDQMP QHE RUWKDYHD@HR FBIRI P RIHWDQ  \HDW/ )LIXWH  7KH GlLIHUHQRH 1Q UHDFKIQJ D SOWDX

1\/ LI QUIFDQUMOQRH RU DQVDMRQVY DQG SURIHWMRQDEY Z RX@ DGRSWHDUD WMSV/ VR VDI HI XDUG WHP VHOHV

DJ DIOWAINH WUHDW SRVHG E\ TXDQMP FRP SXWQJ

KWWSV ZZZ HWVL RUJ WHFKQRORJLHV TXDQWXP VDIH FU\SWRJUDSK\ a WH[W 4;
KWWSV ZZZ LEP FRP WRSLFV TXDQWXP FU\SWRJUDSK\
KWWSV ZZZ LEP FRP WRSLFV TXDQWXP VDIH FU\SWRJUDSK\ a WH[W 4XDQWXP '
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JLUXWH ' DV VHREXUW +\ SH&\ FBI * DUQHJ  *

JWUXWH * HB 7THKQR®I\ +\SHE&\ RO * DUgHU  *
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"RUNLQJ RI 46&

4 XDQMP &U SWRIWDSK\ KDV UVHQ DV D UHVXOR WH WUHDASRVHG E\ TXDQWP FRP SXWQJ  7WDGIMRQDO
P HWRGV WDWKVH P DWHP DWFDOFRGIQJ Z RX@ QRWZ RINVIQFH TXDQWP  FRP SXWY/ Z RX@ EH DEGI\R
DWIFN DQG EUHDN WH FRGH HDM® 4 XDQWP R SVRIWDSK\ XVHVWH SUQAS®NVRI SK\ MIEV VR FRGH WH

P HAWDIHV GDB Q &DP EUGIH 4 XDQMP UHBDVHG WH I LUMBOWRIP 4 XDQMP RUILQ WDWRXG
JHOHUDM P SVRIDSKIE NH V' -ROHV

&U SWRIWDSK\ XVHV SKRVRQV VR WDQWP IWAY SVRIWDSKILE NH V RYHURSWADA LEHU 7 KHVH SKRVRQV LHSUHVHQW
EIQDY EWWWDWDHIQ VDQG V 7KH DUH VR VHRXUH WDWIKH SDUAFB FDQ H MAIQ P RUH WDQ RQH SOFH
RUVWIM IOQWP H TXDOWP SURSHUAHY FDQORWEH FKDQIHG Z IWKRXWGEIWMXLELQ]D MDQG FRP SGMW SDUANFBN

FDQQORVEH WDFHG

7KH P HWDJH LY FKDQIHG LQ SKRVRQV DQG LV SDWHG WURXJK D SROU} HU SROUMQI HDRK SDUAF®! LQ D
GLIHHQAMWDW  KRU] RO YHWFDCRUGIDI RQDO 7KH UHAHLYHUZ RX@ QRWNQRZ. WH HORU SWRQ WXV KH VKH
Z LOXVH EHDP VS@MAY/ KRU] RQBOGHARGHUDQG YHWAFDOKRU] RBOGHARGHU VR GHFRGHWHNH  7KHVH DUH
WHQ FRP SDUHG Z I WH NH Rl VHQGHUDQG Z LRQI® GHFRGHG SKRVRRQV DUH GVADUGHG DQG WH UHP DIQLQJ
VHOHDVDNH  7KH KDANHUZ I WH VDP HVRR®Y Z RX@ KDYH P XGAS®! GVDGYDQUR HY @NH WH KDFRNHUZ RX@
QRWEH DE®I VR FRP SDUH WH UHVX®V Z MK WH VHQGHUDQG Z RX@ FKDQIH WH SRUMRQV Rl SKRWRQV L KH WKH
WIHG VR GHFRGH IMZ KIFK Z RX@ E®Z WHUFRYHU

JUXWH : RINQI R 468 4 XDQMP ; FKDQIH b

KWWSV PHGLXP FRP TXDQWLQXXP LQGXVWU\ DZDUG LQ UHFRJQLWLRQ RI WKH ZRUOGV ILUVW
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&XUUHQW HQFU\SWLRQ PHWKRGV

7TKHHDWHVZ R P DRUXVHV IRURY SWRIWDSK\ - HORY SWRQ DQG DXWKHWFDWRQ ( QR SWRQ SLRWRW GDW

IURP KDANHWY DQG DXWHQWEDARQ SUHYHQW SHRS®! Z W EDG LOMOMRQVILRP - SUHWIQGIQI VR EH VRP HRQH
HOH

0 RWRI WH FRP SXWL/RUZ HEVMVVRGD\ XVH DV P P HWIF HQRY SWRQ RUSXEQE NH\ V' 7KLV VWP
LOYROHVVE R NH V RQH LV VKDUHG SXEQE® FD@IG D SXETE NH - EXWY RQO XVH XA RUHQRY SWQJ GDVD RU
AKHANIQD VRP HRQHV DXWHQWFDMRQ <RX FDQWWKVH WH SXETE NH |RUGHRY SWQJ DP HWDJH RUSUHWQG \R
EHVRP HRQH HOH 6HFRQG SUYDW NH V FDQ GHRY SVWIKH P HWDIHV : KHQHYHUVRP HRQH WSHV 1Q WHU
SDWZ RUG RQP RWZ HEVWV WH. DUH DRMD@ XMQJ D SUYDWINH VR DXWHOWEDW WHP VHOHV 7KH

Z HEVIW SLIRFHWHV DQG GRHVWH P DWWV WDWIKH SUYDW DQG SXETE NH VP DWK EH RUH GMWQJ VRP HRQH 1Q
Z IWRXWDPXD@ P DNQJ DFRS\ Rl WH SUYDM NH IWHOD 61P LOUWD Z KHQ VRP HRQH SXW 1Q WHUSDWFRGH
VR XQBRANWH SKRQH WH DUH SHURLP 1QJ VRP HWIQJ YHY VP IDU HQMUQJI WH SUYDM NH WDWKQERANV

\ RXUSKRQHV GDVB Z KLFK KDV EHHQ HORU SWIG XVIQ] WHSXETGENA 90 QG

YWUXWH  6\P P HAMEFRY SWRIWDSK\ YV DM P P HMF RY SWRIWDSK\ . RQJ HADO b



O Esg( BIPO E3% 033 "«.h0! AJ2E zAEx 3 10! «¢ A.J« "Rg

4XDQWXP 6DIH 7THFKQRORJLHV

Q 1-67 | HOMMH QHHG VR WBQGDUEMH 4 6& VR MDVNHG | RUSLRSRVDY VR FRP H XS Z IWK 4 XDQMP \VDIH
WRKQRBJ\ -QUD® 1-67 HFHYHG  VJQDWWHVKHP IVDQG  HQPY SWRQ P HKDQMP V

) RUJHQHWDCHQRY SWRQ XVHG VR VHRXUH Z HEMWV 1 -67 KDV VHBIPWG WH &5<67$/ 6 . \ EHUDORUWP MQFH
VKDV VP D@HQRY SWRQ NH VWDV R SDUAHV FDQ H FKDQIH HDM® DQG W VSHHG R RSHIDARQ ) RUGLI V2O
VLI QDWLHV RIWIQ XVHG Z KHQ Z H QHHG VR YHUL\ IGHQWAHY GXUQJ D GLI MIOADQVDPWRQ RUVR MLIQ D

GRFXP HOWHP RMO 1 -67 KDV VHBIPMG WH WU-HH DORUWP V&5<67$/6 ' IOMIXP )$/&2 1 DQG63+-1 &6
UHDG DV 6SKIQFVSQV  1-67 LHRP P HQGV&5<67$/6 ' LOMIXP DVWH SUP DU DORUWP ZIW)$/ &2 1

| RUDSSTFDMWRQV WDWOHHG WP DIBUMI QDWUHVWDQ' IOKIXP FDQ SWRYIGH 7KHWILG 63+-1 &6 LV

VRP HZ KDADLI HUDQG MBRZ HUWDQ WH RWHUVE R EXWMIY YDOXDE®! DV D EDANXS DV MY EDVHG RQ D
GLLIHHQWP DIV DSSURDAK 7KUHH RI WH VHBIPWG DORUP V DUH EDVHG RQDIDP [® Rl P DKV SUREGP V
FD@IG VWXPXUHG OMEHV Z KLBI63+-1 &6 XVHV KDVK IXQPARQV 7KHUH DUH | RXUDGGIMRQDCDI RUWP \/ WDW
DUH \WOXQGHUFRQUGHUIMRQ 1 -67

&HUWLILFDWLRQVDb

6RRQ RUDQVDWRQV Z RX@ EHWKUWY IWRP 3. —FHUNIFDWRQ VR TXDQWXP VDI H G MZOAI QDVXUHV b

JWUXWH  &HIWIFDWRQ 7\ SHY 6HAMR

KWWSV ZZZ QLVW JRY QHZV HYHQWV QHZV QLVW DQQRXQFHV ILUVW IF


http://www.nist.gov/news-events/news/2022/07/nist-announces-first-four-quantum-resistant-cryptographic-algorithms
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+\ EUG &HUMLFDARQV Z RX@ SUHYDIOWQRH 1 -67 KDV QRW HWABQGDUGEVHG WH SLRAHW R HQRY SWRQ
DORUWP V 7KHVH Z RX@ LOFOXGH ERW WDGIMRQDONH. DQG LI QDWLH DQG TXDOWP VDIHNH DQG VLI QDVLH
$OR DGRSWQJ WHVH FHOAIFDWMY Z RX@ KHS R DQVDARQY VR WDOQMMRQ HDVI® DQG TXLEND \RZ DGV
TXDOWP VDIH FY SVRIWDSK\

JUXWH  +\ EUG &HWIFDWY 6HAMR

&RP SDQHV Z LGKDYH VR XSGDW WHUM WP V\R DFFRP P RGDW P XGAS®! FHUALLEDWY GNH WDGIMRQDO
K\ EUG DQG TXDQWP VDIH FHUMLEDMY -QMD@®  IWZ RX@ EH GRNHG DADV D FXP EHURP H SURFHW EXWW
Z RX@ KHS RU DQVDARQV VR FDMUVR P XGAS®I DSSTDARQY WDWOQYRGH GLLIHIHQAHQRY SWRQ P HRGV
2 QFH DQ LQN IDVWAXPUH LY EXLOMMHQ IWZ RX@ EH H WHP HO HDV VR WDQMMRQ ILRP K\ EUG R SXUH
TXDOWP VDI H FHUAMLEDWA

K\ ZRUN WRZDUGV 46&"

4 XDQWP WIFKQR®J\ LV RQWH UVH DQG \R LVWH LOGXW 0 DQ\ S\ HY/ H FHSVWKH J LDQW @\H %0
* RRIGI 0 [FUIRVRIVIKDYH HQMUHG WH HFRV WP VR P XWXDED Z RN | RUD EHWMUI XWUH KDUQHWQJ \WH

SRZ HURI TXDQWP FRP SXWQJ 1Q D SRUM¥YH P DQOHUDQG SLRYIGIQJ LOM@I HOWROMRQY $ QMR
FRP SDQIHV LV DVEHBZ IOFXGIQ] WH P RAWHFHQWKSGDWV DERXVINHUSIRMPW
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JLUXWH 4 XDQMP &RP SXWQJ FRP SDQHV ' DUIDQ

7KH DERYH @AY QRWH KDXVIAYH DQG MVMGHSIFW KRZ VHYHUDGFRP SDQIHVILRP P XGAS®! FRXQMHY DUH

Z RINQJ VRZ DUBVRQH JRDOTXDQWP FRP SXWQJ EXI@QI DQLOGXW Rl W@RQ E\ 0F QM
Y TXIWM HYLGHQWKDVWAH P DNRUIRFXV Rl FRP SDQIHV LV VR HQKDQPH FDSDELOAHV RI TXDQUP

FRP SXW/DQG IQYHVAIQR 5 ' VRFRP HXS Z W D TXDQWP FRP SXWIUWDWARX@ KHS RSWP VH

RSHUIDARQV LQ YDURXV IQGXMMHY @\H GH HQFH SRZ HU VHQVRWYY VXSHURKLSV DQG 60DV &XUHMD QRVD BVIRI

FRP SDQIHV DUH IRFXVIQJ RQ WH 1 LQDQFH EDQNQU RUSD\ P HQW VHRRU

G

KWWSV WKHTXDQWXPLQVL
FRP |

TXDQWXP FRPSX\
KWWSV ZZZ PFNLQVH\

HU FRP
HDWXUHG LQVLJKWYV PFNLQVH\ |


http://www.mckinsey.com/featured-insights/mckinsey-explainers/what-is-quantum-computing
http://www.mckinsey.com/featured-insights/mckinsey-explainers/what-is-quantum-computing
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%UH GHVWVUSVIRQ RI VKH SRWIE® SLREGIP VRI 4 6& VIR SD\ P HOW

4 XDQWP FRP SXWY SRVH D W QUIFDOWSLREGP R WH FU SVRJUDSKLE DORUWP V FXUHOWD XVHG \R
VHEXUH SD\ P HQW DQG | LQDQADOGDW 7KH IGHD RI TXDQWP FRP SXWA Z DV HABEQKHG E\ 5LFKDUG
)H QP DQIQ ' HP P HUHWDO DQG DUH FRP SXWAY WDWKVH WH HIHRW Rl TXDQWP P HRKDQIEV
VR IW DGYDQIH 4 XDQWMP FRP SXWL/XVH TXEIW TXDQMP EIMWDAFDQ H MAIQ VXSHISRVMRQ
DARZ Q) WHP VR SHURWP FHUBIQ FRP SXVIMRQV H SRQHQADI | DAMUWDQ FOMAEDCFRP SXWLY WLV LV
EHFDX\H LQ FOVEDCFRP SXWLY/WH LQIRUP DARQ XQMKVHVD EIW $ EIWKDVVE R WMWMV]HR  DQG RQH
&RYHY ' RHDQG RSSRVW® D TXEIWKDV ERW WM DWAH \VDP HWP H 7KLY FRQPHSWY
NQRZ Q DVD VXSHUBRVMRQ :  KIBI TXDQWP FRP SXWQJ RITHW QHZ GILHPARQVVR VROH FRP SXVIMRQDO
SWREGP V \WH TXDQMP SDIDEDAP FDXVHV VIR VDI XS TXIEND $GGLQI RQH TXEIMGRXE®N WH
FRP SXWQJ FDSDAW Rl WH TXDQWP FRP SXWU + HQPH WH P RUH TXEIW D TXDQMP FRP SXWUKDV
DYDIDE®! WH | DWMUIMIFDQ FLDAN FU SVRJDSKIE DORUWP V : KIMHWDO QG 6RP HNQRZ QKDUG
SUREGP VDUHH SRQHOWD® | DWMUVR VROH Z I TXDQWP FRP SXWLY KRZ HYHUIMDOR Z HDNHQV FHURIOQ
H MAQU HQRY SWRQ DORUWP V Z IV FBDUFRQVHT XHQRHV | RUWH HORY SWRQ FXULHQWD XVHG VR VHEXUH
GDD 7KLV SRVHVD SLREGP R WH HOPY SWRQ XVHG VR SIRWIPASD\ P HOWADQVDPARQY VHRXUH
FRP P XQIFDWRQV DQG GLIMIOAIQDWUHY 7KH IRGRZ LQJ DUH WH PXUHQWHQRY SWRQ RUFRP P RQ FDVWIFDO
A SWRIWDSK\ WDWDQ EHEURNHQ P RUHHDMO® E\ TXDQWP FRP SXWY/ LHTXIUQI RQIHUNH GIQIWV\R
UHP DIQ VHRXUH DQG DUH YX@HWDE®! DV TXDQWMP FRP SXWLY FDQ TXIEN® | DRRUGWH QXP EHY DQG VROH
WH GVFUHW RIDUMP SUREGP \WDWKHVH DORUWP V UHO RQ

6\ P P HWIE N\ DORUMWP V DOR NQRZ QDV6\ P P HWE NH HQRY SWRQ KDYH D VHQGHUDQG D UHFHYHUWDW

XVHMVP I(@UVHAHARH V DQG Y SVRIWDSKIE DORUMP VR HORY SWDQG GHRY SWGDWD 0 DYLRHIGLY HWDO
WHUDGYDQUR HV DUH WDWAH SHURWP | DMWVEXVWKH GLVDGYDQUERI HV DUH WDWKH. XVH D VKDUHG

NH  WHIR@RZ LQJ DUH SRSX@UM P P HWIE NH DORUWP V XVHG \RGD\

e D' D®(QRYSWRQBVBQGDLS ' (6

o E $GYDQRHG ( QR SWRQ6VIQGDLG $( 6

7KHVH DORUWP VVSHALLF VR WH SD\ P HQW LOGXVW DLH XVHG VR SLIRWIRAEDONQJ WDQVDRARQV DQG

FROMAXPWP HWRGV Rl SLRYIGIQU LQWAT UW DXWHQWFDMRQ DQG RWHURSHUDWRQV WDWDUH P SRUBQUIR
VHEXUW : KW HWDO QG

KWBV ZZZ IIMFD QHAFRP SXVIFDRTXDQAFD UFKDUGE H QP DQBVP X@WQIBSK\ MIFVEZ WEFRP SXWL SGI

KW8V ZZZ EHVBDOHIHQUIQ) QOZ S FRQMQWXSEDGY 4 XDQXP FRP SXWQJ NHHS SD\ P HQW VDI H DQG VHRXUH SG
KWBV GDUQIQI RIH@ FRP (EWDU YIHZ WDQUMRQIQ) VR TXDQWP VDIH K [KWOzZ
KW8V DJLYRU SG
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$Vi P P HWIE SXEQF NH DORUMWP V DOR NQRZ Q DV3XETE NH Y SVRIWDSK\  Z DV XVHG VR VROH WH
SIREGP Rl NH GMMEXWRQVIQW P P HWIE Y SWRIWDSK\ DQG VD IRWP Rl HQRY SWRQ Z KHUH WH NH\ V
FRP HIQ SDILY WH HP S VE R NH VWDWRIHWHUIRUP  DMQI®1 SDIU HDFK SDUN VKRX@ KDYHIWRZ Q
SUYDW DQG SXEQE NH - DQG Z KDWY/ HQRY SWG Z I RQH NH FDQ EH GHRU SWG RQOD E\ WH DWRADWMG NH\
EH®Z DUHVRP H SRSX@UDM P P HWIE SXEQF NH DORUWP V &RYHWY ' RHDQG © KW HWDO
QG
e D 5RQ5LYHVWS$GL6KDP LUDQG/ HRQDUG $GBP DQ 56$
o E ' LJMDBLQDWIHSORUMP ' 6%
o F (@BWE FXUHFRY SVWRIWDSK\ ( &&

YWXWH  $MP P HME. H $ORUWP V

© KHUHDV R SVRJWDSKIE KDWK IXQPURQV &RYHY ' RHDQG . KMHWDO QG GRHVQRW

HQRY SWGDVD IQUMDG IMAULHDWAV D 11, HG BIQIWK GLI VRO | LQIHLBUQW FDEBIG DKDWK [LRP IQSXWGDWD RI DQ\
GRQIW + HYHQ RQH EIMRI WH IQSXWEDD LV P RGULHG WH FRP SXWG KDWK LV HQWMHD GLIHHQW :  KIW HWDO
QG  &U SVRIWDSKIF KDWK I XQPARQV VKRX@ P HHWE R FUWIUD ) IAML \ RX NQRZ WH KDVK YDOXH \ RX
FDQORVWKVH VR BDUD DQ\ WIQI DERXVWKH FROWMOWR! \WH GDVID WIDWZ DV KDVKHG 6HFRQGD WY 1QI HOVE®
R 119G D GlLI HHQWHARI GDVID WIDWSLRGXFHVWHVDP HKDWK YDOH : KM HADO QG &XUHQWD WL
WIFKQRBJI\ VVDIHILRP TXDQWP FRP SXWQJ EXWZ I WH DGYDQPHP HQW IQ WH TXDQMP  VHARU VIARQIHU
TXDQWP FRP SXWAY/P LJKWEH DE®! VR FLDAN KDWK | XQPARQV DORUWP V

QVXP P D) TXDQMP FRP SXWQU SRVHV IMXHV VR WH FY SWRILDSK\ XQGHUOLQI SD\ P HOWA VWP V DQG
| LODQADAQWMWRQY GXH VR R SVRJ LDSKLE DORUWP VIQ TXDQWP FRP SXWAY/
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&RQFOXMRQ FRYHUQJ FXUHQWSD\ P HOMQGXWW NQRZ BIGIH

&XUUHQW 3D\PHQW -QGXVWU\

2 LI DQVDARQV GIYHIDI H 6HFXUH 6RANHW/ D\ HU 66/ DQG 7UDQVSRUN D\ HUBHFXUW 7/ 6 SIRRFRYWR
HORY SWEDVD WDQVP DMMRQV EHVE HHQ FXVWRP HUELRZ VHY DQG EXVIQHW Z HEVWAV @\H DP D] RQ RUSD\ P HQW
SOWRLP VAH WD RWBD\ 7/ 6 DQG 66/ ZRINIQV QHU\ Z WK A P P HWIE DQG DV P P HWIE R SVRILDSK\ \R

HWEE@K D VHRXUH FRQQHPARQ DQG HQVXUH GDVD FRQI [GHQADDW GXUQJ SD\ P HWADQM HU

3D\ P HQW&DUG-QGX\W ' DV 6HRXUW 6VBQGDLG 38— 66 DUH WH VHRXUW \WBQGDUGEY WDWD@EXVIQHWHY
WDWSLRAHW SIBNV XS DQG WDQV HWY FUHGIVFDLG LQIRUP DMRQ KDYH VR IRGRZ  6\MSH 7KLV KHBV
EXVIQHWHV VR SIRMPAGDWD P LQIP IVH UWN DQG DYRIG KHDY\ SHQDGAHV 1 RZ DGD\ V [ ILHZ D&Y KDYH EHFRP HD
WL QULEDQWSURWIRWYH EDULHUDI DIQWAH WILDDOAMUHDW @\H KDANHWY ) LUHZ D@ FDQ EH IQFRUSRUDWG DW
VRIVE DUH GIYHCRUKDUGZ DUH BIYHCRUERW, ) HZ NH\ DVSHFWR! | LUHZ D@DUH QHVE RINVHIP HOWMRQ - 36

VWRQJ DFFHW FRGHV DQG VHRXUW P RQMRUQJ DQG LOAGHAWHVSRQWH

7RNHQL] DARQ P IMJ DV WH UMN Rl XQDXWRUVHG DFFHW DQG GOV EUHDRKHVE\ H KIEMQJ WRGQ SD\ P HQW
LOIRWP DARQ XQXVDE®! 7RNHQL DAWRQ KHSV RU DQLVDMRQV P DIQUIQ FRP SADQAH Z W LXK®N DQG UHI XOMRQV
OIGGRZ QE\ 3&' 66 WHSOFHV VHOMWYH IQI RUP DARQ CNH FLHGIWFDLG LQIRWP DARQ &99 FLHGIWADLG

QXP EHU H S GDMHF  Z I LDQGRP ® JHQHUDWG XQT XHVRNHQVE\ DVHRXUIHM VWP 7KHVH VRNHQV DLH
XVHG DV UH HUHQAHV VR WDRN DQG P DVWK WH WDQVDPARQ GHVILY Z IMK WH RUILQDCSD\ P HQWQIRLP DMRQ

Z KIFK IV VWRUHG LQ D VRNHQ YDX@V$ VI RUVRGD: - WHVH VRNHQV FDQORVEH UHYHWH HQILOHHUHG VR LHYHDO
RWIQDAQ RWP DMRQ

6HFXUH SD\ P HQWI DWAZ D\ V VDI HI XDUG RQERH WDQVDPAWRQY WILRXJ K D @\ HIHG VHEXUW DSSWRDK 7KLY
DSSURDFK LOFRUSRUDWY IREXVDXWHQWEDMRQ P HKRGY VXK DV ' 6HFXUH &99 &9& FKHAWV DQG
EIRP HWE DXWHQWEDARQ VR YHUL\ FXVARP HULGHQWN DQG P M DM XQDXWRUVHG DFFHW $ GGMRQD@D
VRGD\ V DGYDQRHG | LDXG GHWIPARQ DQG SUHYHQMRQ Vi VWP V BIYHWDIH P DRKIQH GDUQIQ] DUAILFDO

LOM@I HQFH DQG UMN VARUQJ \R LGHQW\ DQG EGAN | DXGXBIQADPAYMEV LQ UHDOWP H 1 XUMHUMAHQI WHQLQJ
WH VHRXUW 1OH LDVAKPUH

3RWHQWLDO V\WVWHPV DQG XVH FDVH LQ 3D\PHQW —-QGXVWU\

“QYHWR HONIQ TXDQWP FRP SXWQJ FDSDELIDAHV Z IIQ WH | LQDQRDOHUYIFHV IQGXVM LV SURMIPMG \R

Z MQHWDWRIJHUQ) [ IQFUHDWH UDRKIQI 86 ELARQE IlRP DP HH86 P I@RQIQ
BRXVBUHADO 7KLV VXUWH UH GFW WH LOGXVAL V UIHFRIQMRQ Rl WH WDQV RUP DWYH SRIMQADCR] WL
WIRKQR®J\  + RZ HYHU D WJ QUIFDQWARQAHUD DUMHV'Z IW WH FRP P HUADT DMRQ RI TXDQWP FRP SXWLY/

Z IWIQ WH QH WHZ \ HDUY -QGXVWM H SHUV Z DU WDWIKHVH P DRKIQHV Z LOINHO SRWHW WH FDSDELDN VR
FUDAN SXEQE NH HOFU SWRQ WH FRUQHUARQH VHEXUQD D W JHUQ) Rl WH Z RUT V HQPY SWG GDV
6DQ HL 7KLY YX@HUDELON SUAVHQW D FBIDUGDQIHU DVVRP H P DIFIRXV DRVRVY DUH DOHDG
VWRANSLORI HQRY SWG GDVID VR GHRY SWWZ KHQ FRP P HUAD@ YIDE®! TXDQWP FRP SXWLY DUH DYDIDE®! / [X

7KHWH GHYHBRSP HQW QHFHWMIM 1P P HGLIDW DRARQ ILRP WH [ LODOADOHRRUMR VDI HI XDUG
VHOMYH GDV» DQG P W DM WH LP SHQGIQJ A EHUHRXUW WUHDW

KWWSV VWULSH FRP DX UHVRXUFHV PRUH SD\PHQW VHFXULW\ a WH[W 6RPH RI WKH VWDQ
KWWSV 7Z7ZZ GHORLWWH FRP [H HQ LQVLIJKWYV LQGXVWU\ ILQDQFLDO VHUYLFHV ILQDQFLDO VHL
KWWSV VHFXULW\WRGD\ FRP DUWLFOHV EDQNV QHHG WR DFW QRZ WR HQVXUH SRVWTX
KWWSV 7ZZZ VG[FHQWUDO FRP DUWLFOHV DQDO\VLV KDUYHVW QRZ GHFU\SW ODWHU FRQFHUQ
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) RUP DADQDOMY KDV EHHQ FDULHG RXWIR FKHAN LL WH FXULHQASD: P HQW/HRXUW LQI LIDVAKPWUH LV | HDVEE®
RUQRWS SRQ DQDOMY WH H MAQI VIAWKPMUH GRHY QRWP HHWIAKH UHT XLLHP HQW RI DFFRXQUELON DQG

| DLLOHW Z KIEK DUHWH EDVHRI DVHREXUIHM VWP © KHQ TXDQUWP R SVRIWDSK\ KDV EHHQ HP EHGGHG IQ
WLV IRWP DCDQDOMY P HKRG MY HYLGHQAMDAMIDQ GVFRYHUYX@HWDELDAHY DV'Z HODV 1P SLRYH VHREXUW
VMAXPMUHV / X HADO 7KHWSHVRI H SD\ P HQWA WMP V ONH GHEIMFDUG FUHGIMFDUG VP DUANFDLGY
GLI VI DBWHBPARQLE FKHT XHV DQG HOPAWRQLE FDVK DUH DOYX@HDE®! VR WH DWBFNV Rl TXDQUP

FRP SXWY/ 7KHUH RUH DQ DOMUQDAYH VROMRQ LV SLRSRVHG WDWHQKDQRHV WH VHEXUW \A VMP 1Q WH
SD\ P HQW VHRRUE\ \WHQIWHQLQU WH VHREXUW FUMUD @\H DXWRUW SUYDR  IQMIUW QRQ LHSXGIDARQ
DQGDQRQ P IW $UHBI  6HV DU 7KH SUIRSRVDOR XVH YIVXDCFU SVRIWDSK\ | RUSLRWIPAQ) WH
LOIRWP DARQ DERXVDFFRXQWOXP EHU FLHGIMDQG GHEIMIFDUG QXP EHUDQG TXDQWP FU SVRILDSK\ |RU

JHQHIDWQJ 2 73 LQWH ( SD\ P HOWIQGXVW 6KHP 1Q  9LSIONXP DU

4 XDOWP NH GMMEXWRQ 4. ' GYHDIHVWH SUQAS®V R TXDQWP P HAKDQEV VR HWBEQK D KLIK®
VHEXUH FRP P XQIFDWRQ FKDQQHO&KLQD KDV EXIOWKH ELIIHVATXDQMP FRP P XQIEEDWRQ QHVE RUN WDW
\VSDQVRYHU NEP HWHV Z IW WUHH TXDQWP  GHYLEHV DQG D FHQADOHUYHUZ KLFK 1V QHDUD XQKDFNDE®

. DUP HD 3DGDYIE &DAIKDQ 7KLV P HWRG RITHW I QULFDQADGYDQRI HV 1Q SURWIPWQ) GDVD | LRP
VRSKMAFDWG FRP SXVMRQDCDWIRNY + RZ HYHU D FUMFDOTP MMRQRI 4. ' @HV LQ W GHSHQGHQRH RQ WKW
EHVE HHQ FRP P XQIFDWQJ SDUAHV -Q HYHUY GD\ WDQVDPARQV VXFK DV WRVH HOFRXQMUHG GXUQJ UHVIIO
SXUAKDVHV WKLY DWXP SWRQ RI WXVAP D\ QRVEH YDIG &RQVHTXHOWD 4. ' LV QRVWKH RSWP DORORQ | RU
VHRXUQJ WHVH IQMDPARQV 7DGIMRQDCRY SVRIUDSKLE WIFKQTXHY HP S®\ LQJ RQH WP H SXUFKDVH FRGHV
SWRYIGH D P RUH VXIMBE® DSSURDFK 1Q VXFK VAHQDURY 5 HVHDURK H I RUN DUH FXULHQWD XQGHZ D \R H S&WH
WH SRWIQADCRI QRYHOTXDQWP  WIRKQR®RJ IHV | RUHQKDQAQI VHRXUW 1Q XQWKVIMG FRP P XQIEDMRQ
HOYILRQP HQW 4 XDQWP 5DQGRP 1 XP EHU* HQHUMRQ 4 51* FRX@ EHRQHRI WH SRWME®I VROMRQV W
GYHUDI HV WH IQKHUHQADQGRP QHWRI TXDQMP P HAKDQLEV VR J HOHUIDWM XQSUHGIRVIE®! QXP EHLY

7KHVH QXP EHWY/ DUH YA RURUHDWQJ LREXVIV
HOPY SWRQ NH V VLI QULEDQWD [P SLRYLQJ WH VHEXUW
Rl GLJMICSD\ P HQW % XWDMQJ 451 * HYHQWH

P RWWRSKLMAFDWG P\ EHIDWIRNY EHFRP H LOH | HPRYH
7RP RURZ %R 5HAHQWD  UHVHDURKHWY KDYH
GHYHBSHG DV WP XWDMQJ TXDQWP @ KVWR
JXDUDQWH RQH WP H SXURKDVHV P LULRUQJ WH

|DP .IDUFXWWRP HUP HURK DQWEDQN VWXPMUH RI
FOWLFDCSD, P HQW 7KH SD\ P HOASURFHW

FRP P HOFHV Z W WH EDQN VHQGIQJ D VHARI TXDQMP
WMV HQFRGHG LQWH IRWP Rl @ KWSDUAFGBN R WH
PXVWRP HUV GHYLFH 7KLY GHYLEH WHQ P HDVXUHV WHVH
TXDQMP MWWV DQG WDQVDWA WHP LR D VHRXUH
TXDQMP FUSWRIWDP  7KIVRY SWRIWDP  XQTXHIRU
HDFK WDQVDPARQ LV WHQ XVHG E\ WH FXVRP HUVR
SD\ WH P HIRKDQWBXEVHT XHOWD WH P HIFKDQW
YHULLHV WH SD\ P HOWE\ FROWIPWQ) WH EDQN -+ WH
YHULLIFEDARQ LV VX FRHVW XOWH EDQNWDQM HYY WH
DXWRUVHG IXQGVIRP WH FXWWRP HUV DFFRXQMVR
WH P HURKDQW/ DFFRXQWIFRP SGMQJ WH WDQVDPURQ

JUXH 4 XDQMP &USWIDP 6KHN iy

KWWSV GRL RUJ LFLVFH

KWWSV GRL RUJ LMFVH Y L

KWWSV GRL RUJ M SURWF\

KWWSV 7ZZZ QHZVFLHQWLVW FRP DUWLFOH FLW\ ZLGH TXDQWXP FRPPX(
KWWSV ZZZ WRPRUURZ ELR SRVW VHFXULQJ GLJLWDO SD\PHQWV ZLWK TXDQ"
KWWSV 7ZZZ HOHFWURSDJHV FRP EORJ IXWXUH GLJLWDO SD\PHQWYV GHFE
KWWSV ZZZ TQXODEV FRP TXDQWXP FU\SWRJUDSK\ GLJLWDO SD\PHQWYV


http://www.qnulabs.com/quantum-cryptography-digital-payments/
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DQG DQDO\WLYV RI FXUUHQW OHJ
\PHQW VHFXULW\
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$SSHUE[ DQG)LIXWH  &XUHIW HIMDMRQY
&RPSUHKHQVLYH /HJLVODWLYH DQG 5HJXODWRU\ OHDVXUHV IRU

&RXQMHV DURXQG WH Z RUTS DUH W KWIQIQJ XS @Z V DQG UHI XOWRQV VR DQWASDM WH GIMXSWYH SRWMQWDO
Rl TXDQMP FRP SXWQJ -Q( XWRSH * ' 35 UHTXILHV\MRQI GDVID SURWIPARQ P HDVXUHV DQG LV DGRSWQJ
DGYDQRHG HORY SWRQ GH HOFHV VR SLIRWIPASHYRQDOGDVD | LRP | X\MUH WUHDW 7KLY G IMDAWYH P RGHOSRIQW
RXVAD SUHYHQWYH DSSURDAK WDWHQFRXUDI HV RUI DQIVDAWRQV VR DPAYH® LOWAI DM TXDQUMP  UHVMBQW
VROMRQV -Q WH 8 QWG 6V WH URGI Rl BDGHUKLS | RUWH SRWIQADOYX@HWDELDN Rl SD\ P HQWA VIMP V
VR TXDQMP FU SBQDOMY WIFKQR®J\ KDV EHHQ UHFRI Q1] HG DQG FDXVHG J UHDWHSHUPX\WMRQV Z RUBZ LGH

/ HDGIQJ [QVWYMWRQV VXAK DVWH ( XURSHDQ 8 QRQ WH 8 QWG 6VIWA WH 8 QWG . LQIGRP  DQG 6IQIDSRWH
DUH QRVRQ® UHVMAQJ TXDQMP DORUWP V EXVWDOR FUHDWQJ D FRRSHUDWYH IQWLODWRQDCHQYILRQP. HQWIR
FDQRQIVH ELOWADO/DI HW SLDPWRHV 6XFK NRIQWH | RUM DUH FUMFDOR FRRUGIODWQ) LHVSRQVHV VR ELOWILDO
WUHDW DQG VKDUQJ DGYDQRHVIQ RSWP DCP KRGV DQG WIFKQR®RI LV

7KHVH FRXQMHV |RERZ 1QJ WH WDQVMRQ R TXDQWP DIRUWP V DQG WH VAWHQIWHQIQI RI TXDOWP NH\
DARFDWRQ QHVE RUNV DUH DPRYH® GHYHBRSIQU JREDOAMIQGDLGEY VR SIRWIPANHUFRP P XQEEDWRQV DQG
ILODQADOA VWP VILRP WHWUHDARI TXDOWP 1 VAV LOMDAWYHV 1Q WH GHYHBRSP HQARI TXDQWP  UVMBQW
DORUWP VDUH P RAWYDAQI JRYHUDP HQW DQG WH SUYDWM VHRARUVR SLRWIPAGLI VOO LDVAKPMUHY | IRP
TXDQWP DWEFNV 6P LW 6LQJDSRUHV QDMWRQDOTXDQWP  VHRXUW QHVE RN 7KH HOKDQPHG WD\ Z IW(
1661 KLIKQKWWHFRXQM VHIRUNV R LOFRUSRUIDW TXDQMP  UMVMBIORH WIFKQRBJI LHV LOWR \WH

A\ EHUHRXUW 1LDP HZ RUIN -“WORVRQO VIAHQI WHQV QDWRQDOHFXUW EXVDOR VHW WEBQGDUGEY WDWRWHU
FRXQWHVFDQ IRGRZ $ XQULHG DSSURDAK VR TXDQWP  VHEXUW KDV EHHQ HWEEQAKHG XQGHUWH FRP P RQ
VXSHUIMMRQRI Gl HHQAQDMRQDCERGIHV VXFK DVWH ) LODQADCE FMRQ 7DWN) RUFH ) $7)  WH ( XURSHDQ
YDONQI $XWRUW (%5 DQGWH ) HGHUDO) LQDQADCOMMMWRQY 5 HYLHZ %RDUG ) )+ & VR P HHAVWKH FXUHOW
JBREDCFKD@IQIH Rl WH JRDO
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*OREDO VWUDWHILF LQYHVWPHQW LQ TXDQWXP VHFXULW\ UHVH

&RXQMHV DURXQG WH Z RUTS DUH LOFIHDMQU LQYHWR HQNIQ TXDQMP  VHEXUW WIRKQR®J\ DV FRQAHLQV
DERXWI XDQWP  VHRXUW JURZ \ HDUE\ \ HDU 7KLV VI Q VKRZ VWDWFRXQWHY DUH FBDUD DZ DIHRI WH

FRP 1QU TXDQMP WUHDWDQG DUH VENIQI VARQU GHIHQVYH P HDVXUHV DI DIQWMW) RUH DP S®1 61QIDSRUHV
W QUIFEDQWQYHR HQWQ WH WAAQ) Rl TXDQWP  WRKQR®J LHV DQG LQ WH GMMEXWRQ Rl TXDQWP NH V
UHSUHVHOW D VDWW LE FRP P IV HQVWR VAAHQI WHQ QDARQDCDQG UHILIRQDOHEXUW 6IP DD 38—
GHYHBSHG VR DGGLHW SRIMQWDOTXDQWP FRP SXWQJ WUHDW 1V D SRVMYH MS VR VDI HI XDUG WH VHRXUW
Rl WH JBEDCSD\ P HQAIQ UDVAKPXUH 9\ DV 7KHVH GHYH®RSP HQW DUH FUXADOR P DIQWIQIQ) WH
LOMI UW DQG VHRXUW RI [ LQDOADOADQVDPARQV LQ WH TXDQMP DIH $OR WL UHSUHVHQW D P DRUVKLLWQ
WH DGRSWRQ DQG P SOP HOWMRQRI P RUH LREXVMDQG DQWTXDQWP VDI HW SLRRFRY FDSDE®! Rl

Z MWOBQGIQ) WH DGYDQRHG FRP SXWQJ SRZ HURI TXDQWP P DRKIQHV

6WUHQIJWKHQ JOREDO UHJXODWLRQ WR SURWHFW SD\PHQW V\VYV

7KH SRMQWDOYX@HDELDN Rl TXDQWP R SVRIWDSK\ KDV FDXVHG Z IGHVSUHDG UHDPAWRQVIQ SD\ P HQW

VI VWP VDIRXQGWHZ RUG : KIBIP DQ. FRXQMHY DUH VAWRQI® RSSRVHG VR WH GHYHBRSP HOARI TXDQMP
DORUWP V WH DUH VHHNQI MRIQWHRXUW DI UHHP HQW VR SUHYHQWIKUHDW 7KLY FRGPWYH UHVSRQVH LV
FUXADA RUFRXQWHV VR Z RUIN VRIHWHUVR GHDCXZ IW FRP P RQ WUHDW H FKDQIH EHVASLDRWEHY DQG UHDOH
WIRKQR®JIFDCBLRIHW 61QFH IRFXMQI RQ TXDQMP DIRUMKP V DQG VIWHQIWHQLQ) TXDQWP NH
GMMEXWRQ QHVE RNV WH ( XLRSHDQ8 QIRQ (8 WH 8 QWG 6VWMY WH 8 QWG . IQIGRP DQG 6LQIDSRUH
DP RQJ RWHLY DUH DPRYH® GHYH®SIQI JGREDOHI XOMRQV VR SIRMPWMHUFRP P XQIFDWRQ DQG | LQDQADO
VI VWP VILRP TXDQMP WUDW

*OREDO 9DULDWLRQV LQ 4XDQWXP —-QIRUPDWLRQ 6HFXULW\ 7UD

“QWH IHG Rl JREDOTXDOWP VHRXUW Gl HIHQRHV 1Q QDWRQDOADQVSDUHQR. VHURXVO KIQGHU
XQGHUMIQGQ RI JREDOGID®RI XH DQG P\ EHWHRXUW P HDVXUHV ) RUH DP S® FRXQWIHV VIXFK DV &KIQD DQG

5XVWMD GR QRWZ LGHY GMF&VH ELOWIDAQ RUP DAWRQ VHRXUW SURILDP V DQG DI UHHP HQW AMQJ QDWRQDO
SUYDR @Z VDQG VHEXUW SRIAHV 7KLY OFN Rl RSHQQHW SRVHV FKDEBIQI HV 1Q DWHWQI WH | X@VWFRSH DQG
FRP SG{ IW R ELOWUDOGH HQFHV DQG FRP STFEDWV LOWMUDDMRQDCR, EHWVHRXUW FRRSHUDWRQ

( XURSHDQ FRXQMHV JHQHID® DI Q WHUTXDQXP 1QIRUP DARQ VHREXUW P HDVXUHVZ W ( 8 \WBQGDLGV DQG
UHIXOMRQV DQGWH (8 VDSSLRDAK VR TXDQWMP P\ EHWHEXUW LV GHYHBRSHG Z IMIQ D FRP SUHKHQVYH

®U IMDWYH DQG LHIXOWRY 1P HZ RN LQIOXHQFHG E\ RYHUD@SRIFEHY VXFK DVWH* HOHUDO DV 3 LRWIPARQ
5HIXOMRQ HQVXUQJ D FRRUSIQDMG DQG WDQVSDUHQADSSURDK VR TXDQWP LQIRUP DARQ VHRXUW DP RQJ
P HP EHUBVIDMY 3URP RWQJ DP RUHRSHQ H FKDQIH Rl \ADWAILE DQG GHI HQWLYH P HDVXUHV DI DIQW
TXDOWP FRP SXWQJ WUHDW QRWRQO VAHQIWHQV WH SUHSDUHGOHW RI LOGLYIGXDOFRXQWIHY EXVDOR
HQKDQFHVWH ( 8V FREPRYH UHMTHQRH VR HP HLILQU TXDQWP WUHDW
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FK DQG DQDO\VLV RI SURSRYV

U H R
GLQJ 46& DQG SD\PHQWV VHFXU

G S
L W\

BLOFH TXDQWP FRP SXWUWFKQR®J\ IVVAIQWHS5 ' WRIH JRYHUDP HQW KDYH QRWARQGXPMG DQ\
VSHALLE GUIMDWYH Z RUINRQ SD\ P HQWHRXUW UHIDUEIQ] 4 68 7KHH RUH WLV UHSRUAZ L@DQDOVH SD\ P HQW

VHRXUW DVSHAW P DIQ® EDVHG RQ WH RYHUD@BUHSDUMRQ DQG LHI XOMRQVRI WH JRYHUP HOW IQ WH 4 6&
I HG

UDVHG RQ WH JHQHIDONQRZ BIGIH DP RQJ FRXQWHY TXDQWP FRP SXWIUWIFKQR®J\ Z L@DRKLHYH W
P LGMRQHY DIWU 29 © HEHTHYH WDWQ WH VKRUMMUP [ XVUH JRYHUQP HOW SRWIMDO
GUMDMRQ LHIXOMRQ DQG JXIGDQRH RQ SD\ P HQWHFXUW Z L@BSURUMYH DFFHBIDWQ) WH | LQDQADO

LQGXWM VWDMUWRQ WR 4 6& VR HQVXH DGHT XDW SUHSDUDWRQV EH RUH D FDSDE®! TXDQWP FRP SXWU
HP HUIHV

$SSHOE[ DQG)LIXH ) XWUH 3RWE®G!/ HIMDMRQY
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8QLWHG 6WDWHYV

7KH 8 QMG 6V YIMRQ | RUIXVMUH 4 6& GHYHBRSP HQWQYROYHV LOFIHDVHG LOYHR HQWQ 4 68& UHVHDUFK
DFFHBILDWG SUHSDUDMRQ Rl LHDWAG LOH LDVAKPMUH DQG | RAMUHG FRRSHUDARQ EHVE HHQ EXVIQHWHY
UHVHDURK LOWAIMRQY DQG WH JRYHUDP HQWIR SURGXFH XVH XOMPKQRBILHY $VWH JEREDOGRP LODQW
SO HULQ WH TXDOWP FRP SXWQJ | HT WH 8 QWG VW DQG W VSHADDMHG TXDQMP  UHVHDURK
RUDQVOMRQ 1-67 KDYH EHHQ XVHG E\ VHYHWDQIRYHUDP HQW DV D UH HIHQPH | RU4 68 UHVHDURK. $ VWKLY
HDUD WRJH RI 4 6& GHYHBRSP HQWUHVHDURK LOVAMWMY LQ VHYHUDCFRXQWHY DUH Z DIMQJ |RUWH 8 6 \R
OXQFK IW 4 6& WBQGDUEVDARQ LHSRUADQG WXV SUHSDULH [RU4 6& DQG WLV | DPASLRYHV WDVWIAH LQI OXHQFH
Rl WH 8 6 RQ I XWUH GU MDMRQ DQG UHI XOMRQV LHDWG \R 4 6& IV HORWP RXV ) XUMHLP RUH WHS8 6
JRYHUOP HQWKDV FBDUD \WIWAG LW S@QV I RUWH I XWWLH RI TXDQMP R SVRI UDSKLE VHRXUW DQG KDV VHW
TXDQWP UWNP LJUDRQ DVDQ [P SHIDWYH JRDO%AGHQ $V D WIRKQIEDODQG HARQRP LE VXSHUBRZ HU
WHS 6 LV FRQILGHQAIQ WH FRP SGM WDQV RUP DMRQ VR WH SRVWTXDQMP  VHRXUW SKDVH DI WU

(XURSHDQ 8QLRQ

7KH ( XURSHDQ 8 QIRQ KDV VHWFGDUJ RDAY DQG WP HVBE®N | RUD FRRUGIODWG S@Q IRU4 6& DP RQJ P HP EHU
FRXQWIHV VR WDWIKH LP EDDQRH LQ 4 6& FDSDELDAHY FDXVHG E\ WIFKQR®J LFDCDQG HARQRP E JDSVDP RQJ
P HP EHUFRXQWHV FDQ EH DGGUHWHG DQG WH RYHID@BIYHCR! 4 68 DALRW WH 8 QIRQ FDQ EH HOKDQPHG
$OKRXIK WH (8 KDV FUHDWMG XQUIHG 4 6& SOQV DQG UHI XGMRQV IRUD@P HP EHUMBMY WH WIFKQR®J\
JDS EHVE HHQ GLLIHHQWFRXQWIHVP D\ P SHGHWH (8 VSURFHW Rl HBEQAKLQI DQ RYHLD@4 68 SOQ
6HYHUDOUHVHDURK FDSDE®I P HP EHUMWAY @\H* HUP DQ\ DQG ) WDQFH DUH GHYIMQJ WHURZ Q 4 6& SOQV
* HIP DQ %6—Z RUNV FRVHD Z WK 1 -67 RQ 4 6& DQG DPAYHD SLRP RWV SUHSDUDARQ Z IWIQ* HP DQ W
SOQVVR LOARGXFH 4 6& P LJUDARQ VADWAI IHV | RUKLIK VHEXUW VHRRW/1Q DQG VXEVHT XHOW [QMDW
P LJUDWRQ | RURWHUDUHDV EDVHG RQ WLV VWD ) HGHDCR 111FH | RU-QIRUP DAWRQ 6HFXUW - KB
DGKHUQJ VR 1 -67 V SLIRAHW WH $1 66— WAWMOQJ DOMUQDAYH DORUWP V DV WH ) LHORK JRYHUQP HQWGRHV
QRWZ DQWR @P WA 6& VI XVMUH VR MVARQH 1 -67 DORUWP ) LDQFH DIP VR GHYH®S IW [ LAV 6& SURGXFW
DURXQG DQG GHS®\  DQ LOGHSHQGHWROMRQ Di WU ) LHQFK &\ EHUHEXUW $JHOR QG

© KLBIWH (8 VSLRSRVHG 4 6& UHIXOMRQ LY VI KW QDURZ HU EXVIQHWHY FDQ FRQMGHUI XWXLH 4 6&
UHIXOMRQLQ* HIP DQ\ DQG ) WDQFH DV DQ XSSHUERXQG | RUDQDOMQJ 4 6& WHQGV 1O WH ( XLRSHDQ

P DUNHW

8QLWHG .LQJGRP

7KH8 . VRIIIFDO! 6& Z KIW SDSHURXWIRHY DQ DSSLRDAK | RURUI DQIVDARQY WDWHP SKDVVHY WELDN DQG

| HDMELON -Q WH Z KIWISDSHU WH 1 &6& DI UHHV Z IW RWHUFRXQWIHY RQ SURUMMQI DWHW WKDWHT XILH

P LJUMRQWR 4 6& ) RUWH WDQUMRQ DSSLRDAK  MEHTHYHV XVIQJ ERW FRQYHOWRQDCBXETE NH\

AU SWRIWDSK\ 3. & DQG TXDQWP R SVRIWDSK\ LV IHDME®! 7KDWEZ RXE@ UHGXPH H| FHMLYH WIFKQR®RJ LIFDO
SUHWXUH RQ EXVIOHWHV DQG RUI DQIVDARQV WURXJ KRXWIMH WDQMMRQ -Q DGGIMRQ IMNXJ I HVV EXVIOHMHY
VKRX@ Z DIWRUD WBQGDUGEVHG 4 6& UHBDVH EHRUH P DNIQJ WH 4 6& WDQMMRQ EHFDXVH WKLV LV D

FRP SB[ FRWD ®Q WP SWRAHW LHTXILQJ P DWAYH DP RXQW R S@QQIQI DQG P DQDIHP HQWS X\WKILQJ
VR XVH D QRQ WEBQGDUEVHG 4 6& P D\ UHVXOLQ UHVRXUFH Z DM Z KIG H SRVQJ WH EXVIOHW VR UWN

KWWSV 7ZZZ ZKLWHKRXVH JRY EULHILQJ URRP VWDWHPHQWY UHOHDVHV QDWLRQDO VHFXULW\ PHPRUDQG:
PLWLIJDWLQJ ULVNV WR YXOQHUDEOH FU\SWRJUDSKLF V\VWHPV

KWWSV ZZZ EVL EXQG GH (1 +RPH KRPHBQRGH KWPO

KWWSV F\EHU JRXY IU HQ
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$XVWUDOLD

- KIGI WH $ XVADIDQ JRYHUDP HQW/ 4 6& UHVHDURK |RGRZ VWH 8 6 1 -67 SLRFHW MKDV GHYHRSHG D 4 6&
WDQUMRQ S@Q VXIWG VR IW ALFXP \WBQRHV ) LRP R $XVADIDVFRP P HHADOHPRU LOFXGIQ)

I LODQADAQMAMMRQY VKRX@ [P SGP HQW! 6& | RUPUMFDOQHVE RUNV VR LHGXFH UMV SRVHG E\ TXDQUXP

FRP SXWQJ 7KLY JXIGH UH GFW WH [P SRUBQRH WDWKH $ X\VADIDQ JRYHOP HOAS@AHV RQ 4 6&
SUHSDUDMRQ ) XUKHLP RUH WH $XVADIDQ JRYHUDP HQAHPHQWD DQORXQFHG LW S@Q VR LOYHVAQHDUD
EL@RQ 1Q GRP HVWE 4 6& GHYHBRSP HOWIQFXGIQI WH SXUFKDVHRI D TXDQWP FRP SXWIUDQG VHWQJ XS DQ
$XVADIDQ 4 6& FHQAH LQ %4 IVEDQH %RQ\ KDG\ $1WU 4 6& WIFK VKRX@ EH XVHG LQ DD
FRQVXP HW/ FRP P HIADOLQGXVWDOGHYIFHV DQG VRIVE DUH DQG [P SURYH UHDWAG KDUGZ DUH VR LQPUHDVH WH
VSHHGRI 4 6&

6LQJDSRUH

$VRQH Rl WH J&EDA LODQADAFHOWHVY 61QJ DSRUH DWEFKHY VLI QULLEDQWP SRUBQRH VR WH 4 6&
GHYHRSP HQW-W DSSURDFK LOFOXGHV P RQMRUQI TXDQWP FRP SXWQJ GHYHRSP HQWP W DWQJ [ XVUH
UMWVE\ WDIMQJ DZ DUHQHW DP RQU KLIK BIYHCP DQDIHP HQWI RWMUQI FRRSHUDARQ EHVE HHQ [ LQDQADO
LOVAMWRQV DQG 7 VXSSTHY DQG FRAERWDWQJ Z WK LOGXVAMHVY DQG UHVHDURK FHOWHVY [QMDWQJ

P LJUMRQ Rl FUMFDCDWHW\R 4 68 UHDWG GIYHY HOKDQRQJ TXDQWP DILDN DQG LOFHDMQI 5
LOYHR HOWNQ4 6& 1 HZ SIRWFW@NH1 461 DQG14 61 LQYROHZ RINQJI Z IWK RWHUFRXQWIHV \R
HWDEQK D TXDQMP VDIHW WP WURXJIKRXWSIQIDSRUH DIP 1QJ VR P DNH D TXDQWP  VDIH QDMRQ

Z IWKIQ WH QH WGHFDGH

6RP H FRXQWIHV KDYH QRWABUMG RUSXEQKHG WHU4 68 SOQV EXWDUH FRQGXPAMQ] TXDQWP FRP SXWQJ
UHVHDUK GRP VD@ 6XFK DVWH &$&5 1Q &KIQD &KIQHVH $WRADARQ | RU&U SVRRILIF SHHDLRK QG
WH&5<375( & 1Q-DSDQ &U SVRIWDSK\ 5HVHDUK DQG ( YDOXDMRQ&RP P IHY QG DQGWHO 67 1Q
BRXW . RUD 0 IOMM Rl 6AHQFHDQG-&7 QG 7KHVH QDWRQDAQMAIMWRQV | RFXV RQ TXDQUMP

FRP SXWQJ UHVHDURK DQG RUI DQIVH UHBYDQWEBIQAFRP SHARQY EXVWKH. KDYH QRW HASXEQKHG VSHFALLLE
4 6& IHIXOMRQVRUS@QV 7R JDIQ I XUKHUIQWLI KWQWR WH LQI OXHOFH Rl FRXQWIHV Z IWK QR SXEQE
GIVFRVXUH RQ WH | XVKUH LHIXOMRQ Rl WH 4 68 WY UIHSRUAZ L@IQGILHAD DQDOVH P XGAS®! FRXQMHV
EDVHG RQ WH.UUHVHDURK FDSDAW

$V4 6& IVDQHP HULQJ WIFKQR®J\ [IHG WH | HDVIELON DQG RHGIELDN RI JRYHUOP HOWHIXOWRQV DQG
SRIAHV QLI HO GHSHQG RQ WH FRXQW! V UHVHDURK FDSDELOAHV 7KXV E\ FRP SDUQJ 4 6& UHVHDURK
DFKIHYHP HQW DRLRW FRXQWIHV Z HFDQ P HDVXUH Z KIFK QDMRQVP D\ EHP RUH LQI OXHQWDAQ VKDSIQJ

I XVIUH JBREDO! 68 UHIXOMRQV DQG GUIMDMRQ 7KH | RERZ LQJ VBE®! LDONV FRXQMHV 4 6& UHVHDUK
FDSDELDAHY EDVHG RQ DFDGHP LE SXEQFDWRQ TXDDN DQG TXDQWN 7KH + LOGH  UHSUHVHQW WH J&REDO
WDQNQJ Rl DFRXQW VDFDGHP IE SXEGEDWRQ TXDOW RQ4 6& 7KH Rl 3XEGFDMRQ LQGIEDWV WH

QXP EHURI 4 6& SDSHWY SXEQKHG LQ WDWFRXQM

KWWSV ZZZ DIU FRP WHFKQRORJ\ ODERU V EROG E EHW RQ D>
KWWSV ZzZzZ FDFUQHW RUJ FQ

KWWSV 7ZZZ FU\SWUHF JR MS HQ LQGH[ KWPO

KWWSV 7ZzZZ PVLW JR NU HQJ
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JLUXWH 4 6& UMHDURK FDSDELQW DN 0 XVKWITXH D E

YDVHG RQ IQIRUP DARQ SXEQKHG E\ YDURXV FRXQWHV DFRP P RQ SUP DU REMIPAYH I RUWH I XWUH RI 4 6&
LV\R LDSIGO P LJUDWVR D TXDQMP  VHRXUH GIYHCEH RUH TXDQUWP  FRP SXWAWY UHDRK P DWUW DP RQU
QDARQV Z W VXEVMBQADO! 68 GHYHRSP HQWH IRUV -GHOWN LQJ WH P RWMDSSURSUDM 4 6& P LIUDARQ

P HWRG Z LOEH D FUMWFDOFRQAHLY | RUEXVIQHWHV JRIQU IRWZ DUG $OMRXJK WHVH UHI XOMRQV DUH QRW
VSHALLE VR WH SD\ P HQW LQGXVM  J&EDCSD\ P HQW LOGXVIM SUDPWIARQHLYY FDQ XVHWHP DV UH HIHQRHV IRU

GHWLP 1QIQJ WH GLHFARQ RI WHU4 6& SUHSDUDWRQ DQG FKRRMQJ WH P RVWALHBIYDOQWARX QW V I XIGDOQRH
EDVHG RQ WHUP DUNHW

KWWSV 7ZZZ LQVLGHUPRQNH\ FRP EORJ PRVW DGYDQFHG FRXQWULHV
KWWSV ZZZ LQVLGHUPRQNH\ FRP EORJ PRVW DGYDQFHG FRXQWULHV
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IDWLRQDO 4XDQWXP 6DIH &U\SWRJUDSK\ -
*OREH

© KLBI JRYHLOP HQAH IRUVVR P DQDIH SRWWTXDQWP FU SVRIWDSK\ P SDRWDUH DYDIDME®! DRIRW D QXP EHU
Rl QDWRQV WHUH DUH QR QDWRQDOTXDQWP VDIH FY SVRILDSK\ SURILDP VWWDWDUH VSHALLE LQ P W DWQJ WH
SIREGP V SRVHG \R WH SD\ P HOW IQGXW  + RZ HYHU SD\ P HQW VSHALLLE LQMDWYHV Z KIEK DUH WSLED® ®IG
E\ 1.QDQADAQVMWRQY KDYH EHIXQHIIRUVVR P DQDIH WH WDQUMRQ Rl SRUWTXDOWP R SVRIWDSK\ 1Q
WH VHRRU 7KLY VHPARQ SURYIGHV D EUH XQGHUAMBQGIQ) RQ QDWRQDADQG SUYDW VHRRUIQMDAYHY DRIRW

YDURXV FRXQMHV $SSHQG
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&RQFOXVLRQ

TKHUWHRI TXDOQWP FRP SXWQJ LVZ RW 1lQJ DQG DBWRI FRP SDQIHV DQG XQLYHIMWAHY DUH VINIQJ D SDUNR
DGGIHW WH DAXH EXVWKLY LY MVWRQH | DFHW7 KH RWHUI DRHWGVS @) V D SWRIMZEGI RSSRUMQIW IRUIURZ W

E\ FRP 1QJ XS Z IW DSSTMRQV DQG WRIVE DLH WDWSHRS®! FRX@ DRXDD XVH $V GVEXWHG HDUIHU D
P\ UDG RI FRP SDQIHV DUH GIYHWDJILQJ WH WIFKOQR®JI\ DQG DLIHW 1QJ VR SXWMIR JRRG XVH Z KIFK FRX@
HOKDQAH WH SHURWP DOFHRI YDURXY VHARY AUHDWQJ D USS@Y HIHANZ KIFK P LJKWSRVMYHO 1P SDFW
KXP DQ@H

7KH UHSRUAMHV VR DGGUHW WH IP SCFDWRQV Rl TXDQWP FRP SXWQJ VSHALLFD@ LQ WH SD\ P HQW VHRRU
EXVHH LV YHY @P WG UHVHDURK DQG QR FROFUHWA HYLGHQPH VR J HOHUD@H WKH UWN RI TXDQWP

FRP SXWQJ VR WH SD\ P HOWIQGXW 1 RAD BRI LOVANMRQV RUXQLYHUMEV DUH | RFXMIQI RQ DSSOLQ]
TXDOWP WIFKQR®J\ 1QWH SD\ P HQW IQGXVM 2 QH UHDVRQ FRX@ EH WH Z IGH DSSTDELDN  7KH RWHU
FRX@ EH D IHDURI GMRUAQ) WH H MAQI VDIH 1O IDWAKPWUH &RXQWIHY @NH WH 8 6 DQG &KLQD DUH WH
| RUHUXQQHWY | RUEXIEBIQ) WAL HFRV VMP EXVWKHUH H MW D YRIG LQ NQRZ B1GJI H EDQNV MOQFH WHUH LV QR

WEQGDUGVOMRQ | RUWLY WIFKQRBRI\ $OR FRXQWHV @H &KLQD DQG 5 XVWID DUH QRWWKDUQJ WH GDLOIQIV
RSHQO Z IW WH Z RUT

: HFRX@ H SHAWR VHH D VXGGHQ WIFKQREJI LFDOKLWQ WH SD\ P HOW LOGX\M Z IMKIQ WH QH W \ DUV

Z KHQ Z HKDYH VRQJ HQRXJK TXDQWP FRP SXWLY/ VIR FLDAN WH H IMAQJ HQR SMRQ 7KXV MW EHWHUVR
EH @W WDQ QHYHU Z HVKRX@G W VR WBUAZ RINQJ DQG HGXFDW SHRS®! DERXWINH GRZ QI DAY DQG
FROFHUQIQI HITHPW WDWIXDQWP FRP SXWQJ FRX@ KDYH | RUWH SD\ P HQW LQGXVIM 1Q RUGHUVR Z RUINITRUD
EWI KWUDQG VDI HUI XWUH



$FDGHPLD LV WKH SDWK WR WRPRUURZ V LQQRYDW
$VVRFLDWLRQ $VLD ZH DSSUHFLDWH RXU 8QLYHUVL
7TKDQN \RX 8QLYHUVLW\ RI 6\GQH\ IRU WKLV FROODLI



SHIHUHQFH /LVW

$SFQ$ URK — YXKWPDQ + &DDUR 7 (IFKGU& (IMHIV- (MMYH' *IMQ 1 *@VWHU6 - -HBINR ) . XKU6 /HZ HQUMOQ

0 5HGHOO ) B6FKPIGW3 2 7KHZ 5 : D@Dl $ : DP VB — : IBHP ) . 7KHTXDQMP WIFKQR®JLHV LRDGP DS
D ( XURSHDQFRP P XQW YIHZ 1 HZ -RXUQDCRI 3K\ VIEV/ KW8V GRLRU DDG HD
$8&6& “QARGXPARQ 3MQQIQJ IRU3RVMA XDOWP &U SVWRIWDSK\ KWBV ZZZ R EHUJRY DX VWAV GH DX@M LGN

352 7( &7 30QQQ0 IRU  3RWMXDOWP & U SWRIWDSK\ 0D SGI"WN DUAF®I WU
ILRQMQG SXOHBDMB! W[ WEGRAN
$166— DOXDY  $QMYIHZ VRQWH 3R XDQWP & SVRILDSK\ 7WDQVMRQ $1 66—YIHZ VRQ WH 3RV XDOWP

&U SVWRIWDSK\ WDOMMRQ _ $1 66— KWBV R EHUJRXY |UHQ SXETWRQV DOWMYIHZ V SRWTXDQWP RJ SVRIWDSK\ WDQMWRQ

$UHBI $ 6HEDUO ( QKDQFHG 2 Q@OH 3D\ P HOWSHRXUW XVIQJ 6WMIDQRILDSK\ 4 XDQWP  DQG 9LVXDO&L SVRILDSK\
“QMUODWRQDORXUDDCR! &RP SXWAUGAHQRHY DQG ( QILOHHUQ) KW8V GRLRU AH Y L

$XVADIDQ &\ EHUBHRXUW &HOWH QG +RP H3DJH_ & EHUJRYDX KWV ZZZ R EHUJRY DX

UGHQ - 0D 1 DWRQDGEHRXUW 0 HP RUIDQGXP RQ3WRP RWQJ 8 QWG 6VIWMAY / HDGHUKIS 1Q 4 XDOWP &RP SXWQJ : KL®
0 MJDWQJ 5IM\V R 9 XQHDE®! &U SVRIWDSKIE 6\ WMP V 7KH: KIW + RXVH KWBV ZZZ Z KIWKRXVH JRY EUHI QY
WRRP  WIIMP HOW LHBDVHV QDWRQDOVHRXUW P HP RIDQGXP  RQ SURP RWQJ XQIWG WiV BGDGHUKILS 1Q TXDQWMP

FRP SXWQJ Z KIBGI P W DWQJ UMV VR YX@HDE®! FY SWRIWDSKIE A WP V

%6 XQH  3URMFW ($3 4 XDQWP SWRRIIQI WH I LODQADOA WMP  7KH DN | RU-QWLODWRQDBHWBP HOW
KW8BV ZZZ EIVRU DERXWEIMK WSIFV A EHBBHRXUW GDS KW

96— $SUO  7TKHWIMXVRI 4 XDQMP &RP SXWU' HYHBRSP HQW) HGHUDC || LIFH IRU-QIRWP DAWRQ 6HFXUW
KWBY ZZZ EMEXQGGH (1 7KHP HQ 8 QWMLOHKP HQ XQG 2 W DQVDMWROHQ -Q RWP DWRQHQ XQG (P SIHKGQIHQ 4 XDOWM

QWIFKQR®RI LHQ XQG 3RWM XDOWQ . U SVRIWDIH ( QVY LENXQIVMEQG 4 XDOQWIQFRP SXWU HOVE LENXQIVWRIQG TXDOWQRR
P SXWUKW O

YRQA KDG 1 $SUO /DERWERG E EHARQ$XWHTXDQXP WRUAXS $XVWADIDQ ) LODOADCS HYIHZ
KWBV ZZZ DIURRP WIFKQR®J\ @ERUVERG E EHVWRQ DXWH TXDQMP WBRUAXKS S IQE
%7 YXMOHW ' HAHP EHU V\ RXURU DQVDMRQ LHDG\ |RUD TXDQWKP I XVXLH'

KWBV ZZZ JGREDOHWEFHVEWRP HQ IOMIKW Z KIWSDSHY/ LV \ RXURW DQIVDMRQ ULHDG\ |RUD TXDQWP | XVLH

974 THAKQRBILHV ERLS XO 974 THAKQRBILHVSQQRXQFHVP HP RIDQGXP Rl XQGHUMIQGIQJ Z IWK -5&6 P DINQU LW
IMSV \RZ DUG DSSOLQI TXDQMP VHRXUW R $—P RGHY &IMRQ&DQDGD KWBV ZZZ QHZ VZ ILH FD QHZ V LHBDVHY EW

WIFKQR®JIHV DQQRXQFHV P HP RUDQGXP Rl XQGHUAMDQGIQU Z IW LUV P DUINQJ | LUAMKMSV VRZ DUG DSSOLQ) TXDQMP  VHEXUW \R
DLP RGHY KW O

8$8&5 $XIXVWV &$8&5 SRWTXDQWP FRP SHWARQ 4 $33
KWBV HQTDSS WK KHS FDFU a MfW-Q  $XIXW & WH &KIOHWHZHH DQORXQAHG 10 -DOXDU
&KHQ/ ORRG ' /IX <. 1RHPEHU  3RVWTXDQMP R SVRIWDSK\ WEQGDUG] DARQ SRV XDQUP

RYSWRIWDSK\ &65& &65& KWBY PUWF QMAIRY SLRMPAW SRWATXDQMP FU SVRIWDSK\ SRWTXDQWP R SVRILDSK\
WOQGDWE]DMRQ aWMW-W IV IQMQGHG WDW WHJRYHOP HQW  IQRIPDMRQ ZHD IQR  WH

&KIOHVH $WRADMRQ |RUSU SRBRIIFSHHDUK QG &$&5 5HWMHYHG $SUO ILRP KWV ZZZ FORIDHWRU FQ
&RXQAD) ) —( ) HGHDO) LQDQADGQMMURQY ([ DP LQDURQ &RXQAO

&RYHV 2 ' RHDQG 0 +RZ WH | LQDQRDOHRRUFDQ DQAFLSDW WH WUHDW Rl TXDQMP FRP SXWQJ VR NHHS SD\ P HQW
VDIH DQG VHRXUH -RXUQDCRI 3D\ P HQW6WDWMI\ 6\ \VIMP V KWBV ZZZ EHEDOHHQUILQ) QOZ S
FROMOWXS@DGV 4 XDQMP FRP SXWQJ NHHS SD\ P HQW VDIH DQG VHRXUH SG

&U SVRIWDSK\ 5HVHDURK DQG ( YDOXDARQ&RP P IHY QG &5<375(& KWBV ZZZ FISWHFJR IS HQ LOGH KW CR65& &RQWQW
(GMRU 1-67 &RP SXWUBHRXUW 5 HVRXUFH &HOWMU_ &65& KWBYV PUF QMAJRY



" DKP HQ/KXMWHU 6 QG (76— 4 XDQWMP 6DIH&U SVRIWDSK\ &RP SXWQJ &U SWRIWDSK\ (76—
KW8BV ZZZ HM.RU WIRKQRRILHV TXDQXP VDIH RY SWRIWDSK\  a W W4 XDQWP ' VDIH RY SVRIWDSK\ HHY W

' DUDQ - "HHP EHU 4 XDQWP &RP SXWQJ &RP SDQIHV $ )X®  / MV7KH4 XDQWP -QUGHU

KWBV  WHTXDQMP IOMGHUFRP TXDQMXP FRP SXWQJ FRP SDQIHV

'HU HUDQ - 5R@ 6 4 XDOWP : KDAZ LOMP HDQ |RUZ DU SHDFH DQG Z RUG RUGHU * REDCB HWSHARYHY
KWBV GRLRU JS

"HPPHUO )RQMD 5 . RXWKDQDU) 5-8&+$5' )(<10$1 60 8/$7-1* 3+<6-86: 7+

&2 0 387(56 Q&6 5HDAQI WH &DWIERV
KWBY ZZZ |IMED QHWARP SXVBFDRT XDQWFD UFKDUGE H QP DOBUP XOMWQJ BSK\ IFVEZ IWBFRP SXWAY/ SGI

"\ TXIDQIRR ( 9 $SUO  3WRWRWJ 4 XDQWMP 7HRKQR®I\ 1Q-QGID DQGIIHV@DP  $MD-3
KW8Y DMDISOZ FRP DUAF®I SIRMRMQI TXDOWP WIFKOQR®RI\ 1Q LOGID DQG YLHWDP

(1-6% $SUO  BRWITXDQWP RJISWRIWDSK\  1QMIIDMROQWYG KWBYV ZZZ HQAVD HXURSD HX SXETGDMRQV SRW
TXDQXP Ry SVRIWDSK\ LW LDWRQ WXG\

( XURSHDQ &RP P MRQ ' HAHP EHU 7KH ( XURSHDQ 4 XDQWP &RP P XQIEDWRQ-QI LDWAKPWIH ( XUR4 &— -QUDWYH
6KDSIQI ( XURSHV GLIMBAXWH * LI MIOSWDMI\ HF HXURSD HX KWBV  GLIMVBOVADWI\ HF HXURSD HX HQ SRIFHV HXURSHDQ
TXDQMP FRP P XQIFDARQ QI LDWAXPMUH HXURT AL

( XURSHDQ 8 QIRQ $JHQR |RU& EHWHRXUW (1-6% KWBV ZZZ HQVDHXURSD HX

) HGHWDCR |1 LIFH |RU-QIRWP DMRQ 6HFXUW -XO ) HGHD [ 1FH IRU-Q RUP DAWRQ 6HFXUW
KWBV ZZZ EMLEXQGGH (1 +RP H KRP HBQRGHKW O

) HULDQ ( 7KH H IMMQWDOHDURK RI WH ( XURSHDQ %DQN.QJ $XWRUW ( XURSHDQ 96MQHW 2 LIDQY} DMRQ/ DZ. 5HYLHZ
KW8V GRLRU Vv

) UHORK &\ EHUHRXUW $JHOR QG $JHQFH QDWRQD®G! GH @ W« FXUW GHVM WP HV GIQIRUWP DARQ ) LHORK &\ EHWHRXUW $JHOR
$166— KWBV R EHUJRXYIUHQ

)XXNDZD + : DGD 1 ' HYHRSP HO\R! Z IGHEDQG RSWEDOSDANHW/Z WK WIFKQR®J\  7RZ DUBV* UHHQ &7

KWBV GRLRU

*DUQHU -  * +\ SH&\ FBIIRU' HHS 7THAKQR®I\ *DUQHU—  * +\ SH&\ FBIIRU' D

BHRXUW

*RPSHW & /IEINLO 7RZ DUGVD TXDOWP  IOMOQHW3RWSDQGHP LE A EHUVHRXUW 1Q D 3RVGLI MIXZ RUTS 6XUYLYDO
KWBV GRLRU

*WRPRYD ( $ 3HAHONR 6 $ 4 XDOWP /DZ 7KHEHIIQQQ) -RXUQDCRI ' LJIMDOY HAKQR®JIHV DQG / DZ

KWBV GRLRU DD

* 60 $WRADWRQ 3RVM XDQMP &U SVRIWDSK\ * XIGHIDHV IRU7HBFRP 8 \H &DVHV

KWBV ZZZ JW DFRRP QHZMRRP ZS FROMQWXS®RDGY 34 SRWM XDQWP &U SWRIWDSK\ * XIGHIDHV IRU7HBFR P 8 WH
Y SG

20 QG : KDWAV/4 XDQWP 6DIH&U SWRIWDSK\" _ 990 : ZZ IEP FRP 5HWHYHGO0 DU ILRP
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FRGHV DQG KDWHV G D F DH
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-RXUQDCRI 5 HVHDURK Rl WH 1 DARQDO-QWYMWM R 6VBQGDUEY DQG 7HRKQR®I\ KWBV GRLRU NHV
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[P SGP HMWQJI IW
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