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7KH IRGRZ LQJ ,9 %7HK MXGHQWR! ((( ' HSDUR HQWKDYH EHHQ VHOFWG | RU
WH ) XOWP AWMU P ROWY LOWUWKLS DWW HSX\WG FRP SDQLHV

1XP EHURI 1 DP HRI VMHFRP SDQ\ 1 XP EHURI WXGHQW

1 DP HRI HFRP SDQ\ VXGHOW
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) $&8/ 7< $335(&,$7,21

'U. 5DYL@BWRIHVRRY 'LUHFWRU$E &DSDF®%WLOGLIFB. ZDV
KR QR UZHGVIK/ HW WRHHS S UIHIFW IER §G L WER O ORI JIHHULQIHFKQRORJ
6XDPSDOHRWHOLYHUHPSHUWYVVGRKQYLWKHZR 'D+DQGV :RRRUNVKRS
RQ (OHFWAHKL FORIGHOORQGLVWULEXBMW\RBRBWDQ QXYL QB 7/$%
KHOR WRHEUXDU\ 7KW HVVSR®YL®H G X DIEDH. JKGWMR H F WHIK EF O
PRGHOOLQJ GLVWULEXWLRQ V\WVWHPV DQG WKHLU UHDO ZRU:

) 36 $77(1" (°

UL 6DJDMWIMBVVLVEDRM VVRRIW K S DUW PRIQOWH FW U L(OMHEW UR Q
(QJLQHHSDWIWLF LSWWIHG D)DFXOMYHORSPBH@®EE )'3 RQOXOWL
OHYHY HUYHEUXOWL SKDHAHVORMFRULYHRUYOHFVOHKEFES-SOLFDW L
RUJD Q LB\HVGK'H S D U W PRIQONH F W (Q FIDQ@H H U DQWL R QY &/ LRIFIWFHK Q RO R.
$QGIBWGHVK 7$3 X QG HMIKWHSRQVR IRMWKS$Q XV D Q GKIDWL REHD/BI DU F
JRXQGDWLRQ $15) *RYHUQPHQW RI ,QGLD

'U9 6KDQPXNKKIBDMXD UWLFLSWWHD $,&7( B/ )DFXOMYXHORSPHC
3URDBRQ$GYDQFIHHUVSHFIMLRARUJIDQLFHWKHRYHUQPRRWORDH
(QJLQHHYX@DJIJDEDWRP )HEUXDU\ WR JHEUXDU\ JDLQL@NLJIKW
LQWR HPHUJLQJ ,QWHUQHW RI 7KLQJV WHFKQRORJLHYV DQG D
'U 9 6KD QP XN BDMXWWHWKRGR HHNDFXOMYHORS P3HURWE R Q

L OWHURIAWLQDWQEGJH, RUIJDQLEHWEKHOHFWURQRERSFDGHPA, 7

. DDQJDL@DVVRFLEZWWREY . -178. IURP )HEUXDU\ WR ODUFK
HQKDQFLQJ KLV NQRZOHGJH RI ,R7 VIVWHPV (GJH $, DQG WK

. 25. 6+236

7KH6($3URMIMKFDW H: ,R,UN V KRSV 6PFIIUWF K6 D | BK R L F KIMS O R UWEAED | H
DQGHVSRQVEB¥BRH$, ZDVFRQGXFR®G )HEUXDU\ DWNKHMOXPQL
$XGLWRUAE(P -178. .DNIDIGIYKHZ RUN VKRS HVE R U H DDAZID U H QIHR/R/Q J
8* DQG* VW X G HDER YWKHW K LFQ® HV SR Q XVIRO$U W L | L, DMDHO O LG B\ Bt
SULYDV¥DIHWQG \EHUVHF XMW K HQ IR UP DWLHFX U (@&XFDW DRG
$ZDUHQHEW3URMRBAKRM URDBIHDW XHW[SEG OWF W X QNMFW VIV VLBRQE

VW XGHQD JH PBHIFMWWL Y SW RN Y GSLDQUIW L F 173 MKV X DLEOH. JLKQWAWRK\HD | H
DQG UHVSRQVLEOH DGRSWLRQ RI HPHUJLQJ $, WHFKQRORJLH)\

0 7HK VIMGHOW UMDURK VFKRDW/ DQG | DFXQOV
P HP EHWIWRP ((( GHSDUR HOADMGHG7ZR' D
+DQGVRQ: RINKRS RQ (9 6\ WP ' H\VJQ 8\MQJ
0 $7/ $%DQG 6P XAN ILRP ) HEUXDU R

) HELXDU RUDQ]HG B\ ' HSDUR HOWR
((( 1Q DWRFADARQ Z W $ UNDQFH O DWZ RNV 7KH
WIRGD  ZRINWKRS VKHGX®! GHIYHW D

FRP SUKHOMYH SWIRILAWWRQ [LRP  |RXQGEDWRQDO
YHKLF®IP RGHIQU R DEYDQPHG SRZ HUDURKLWRXLH

9ROXPH ,VVXH ) (%
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6) LV ZIGHD XWHG LQ KLIK YRORIH HTXLSP HQW
EHDXVH R LW H FHOHOWGHOPWF VWHQIW DQG DUF
TXHQFKLQJ DELOW EXWW KLIK JGREDOZ DLP LQJ SRIMQWDO
DQG (RQJ DWW RVSKHUF @HAP H KDYH HQFRXWDIHG WH
VDUAK IRU HQYLLRQP HQ@ \DIHU DOMIQDAWYHY 7KLY
VWXG LQYHWIDMV5 & DBRQHDQG P L HG Z LW DLUDQG
&2 DV D SRMQWDOUHS@AHP HOWRU6)  LQ KLIK YRORIH
LOVX@MRQ i VWP V $& DQG ' & EUHDNGRZ Q WMV Z HH
SHURPP HG XMQJ D VSKHHHBPWRGH VHXS XQGHU
GU I HHQWSUHWXUHV DQG JDVP L] LQJ UDWRV

7KH UIVXQV \KRZ WDWIQRUHDMQJ WH SLRSRUARQ R
5 & LPSWRYHV EUDNGRZQ YROWH lQ 5 &DU
P WUV ZKIBI5 & &2 P L[ WUV SURYLGH HYHQ EHWAU
GHBPWF SHURWP DOFH LQ VHOFWG FRQGIMRQV 6HD
UHFRYHLDELOW WAWW DOR \KRZ HG WDWWH JDV LHBLOHG
DFFHSWIE®!  LOUX@MQJ EHKDYIRU DIWU  UHSHDWG
EUHDNGRZ Qv DOMRXJK SHURWP DQFH GHFOQHG DIWU
P DQ\ GMVAKDUIHV GXH VR HBPWRGH FDLERQ GHSRVMRQ

K\ 5 & LVFKRWHQRYHU6)
* DV LQUX@WG HBPWLFDOM WP V UHTXLLH LOVX@WQJ
P HGID Z IW KLIK GIHBFWF VWHQIW DQG 6) KDV GRQJ
EHHQ WH SWIHHUHG JDV EHFDXVH R LW RX\WMQGLQJ
HBPWMFDOSHU RWP DQFH + RZ HYHU 6)  LVDOR RQHR! WH
P RW KDLP IXO JUHQKRX\H JDWV ZKIFK KDV GG
UHMHDURKHY VR VHDUFK. | RU DOMUQDWYHY WDWFDQ UHGXFH
HOQYLLRQP HQWBO LP SDFWZ IWRXW\DRWLLAQ) WRR P XFK
SHURWP DQFH 0 DQ\ FDQGLGDW JDVHV DQG P L] WWUHV KDYH
EHHQ LQYHVWIDMG LOFXGIQ) DU QWMRIHQ FDLERQ
GIR] LGH DQG VHYHDOI OXRUQDWG FRP SRXQGV EXWHDFK
KDV @P IMMRQV \XFK DV &RZ HU EUHDNGRZ Q VIWHQIWK
VR LAW RUKLIK @T XH DPARQ WP SHUDWUH

7KH ALFXIWGIDIWDP [RU5 & LV D tH UWJHDQWEBQG
WDWV QRQ W LF QRQ I@P P DE® DQG KDV ] HR R] ROH
GHSBMRQ SRWQWDO %HFDXVH R WHVH FKDUDRMUMVARY W
KDV J DLOHG LOWLHWADV D SRWLEM LOVX@MWQJI JDVIRUKLIK
YRORIH HTXLSP HQW, Q WLV WXG\  WH DXWRU/ HYDOXXDW
ZKHMHU5 & ERW DIRQH DQG P L[ HG Z LW DU RU &2
FDQ SLRYLGH LOVXMARQ SHURWP DQFH FIRVH\R 6)  Z KL
RITHLQJ EMMAJHQYLLRQP HQEOFRP SDWELAW

([ SHUP HQVDOO HWRG
7KH H SHUP HQW Z HH FDULHG RXWXMQJ D 7(5&2

KLIK YRORIH WAMADUDQIHP HWGHWLIQHG IRU$& DQG ' &
EUHDNGRZ Q P HDVXU-P HQW

7TKHVXS DV KRZ Q 1Q ) LJ E LOFXGHG D FRQWROGHW
KUK YRORIH WDOMRWP HJ SUHWXIH YHWHO DQG VSKHH
HEPARGHVZ WD P P GDP WU EDVHG SLRAHGXUHY

7KH JDV FKDP EHU D@z HG WH UAMDURKHWY WR YDU
SWHWXIH DQG REVHUYH WH YROMIH DWZ KIFK HBRWLFDO
EUDNGRZ Q RARXUHG 7KH WWMW ZHH SHJRWP HG

DFFRUGLQI R, ( &

yLI

' LMFXWLRQ

7KH EUHDNGRZ Q YRORIH LOFUHDVHG DV WH SHFHQWIH
R 5 &LQWHDWP L[ WWH LORHDWG 7KLV P HDQV WH
JOV PUWW EHDPH PRH UMWEQW \R HBPWFDO
EUDNGRZQ ZIW PRWH 5 & DGGHG ,Q |DYRXLDE®
FDWV WH5 & DWUP L WUH UDFKHG DERXW R
WP HVWH EUHDNGRZ Q WWHQIW Rl 6)  Z KLFK LV D VWRQJ
UHVXQOV FROMGHUQJ WDW DIU DIRQH KDV P XFK @Rz HJ
GIHBPWEF VWHQIW. 7KH LP SLRYHP HOWLY @ONHG VR WH
HOPWRQHIDWYH QDIMUH R 5 & Z KIFK DARZ V IW\R
FDSW(UH 1UHH HBPWRQY DQG UHGXFH WH ONHIKRRG Rl
LRQL DWRQ DQG GIMAKDUIH 7KH5 & &2 P L WUHV DOR
KRZ HG SURP IMQJ EHKDYLRXU ,Q SDUAFX@U WH
AR SWRGXFHG WRQJ $& DQG ' & EUDNGRZQ
SHURWP DOFH XQGHU FHUMIQ SUHWXUHY 7KLY VXJIHWWV
WDW&2 FDQ ZRWN ZHDZIW 5 & R LP SLRYH WH
RYHDELQVXMAQJI EHKDYLRXUR! WH P L] \UH 7KH UHVXQV
LOGLFDW WDWRSWP 1] HG JDV EGRQGLQI FDQ LIQU LFDQWD
DI HAWGIHBFWIF SHURWP DQFH  6HD UHFRYHLDELAOW Z DV
JRRG 1Q WH HDUD EUHDNGRZ Q \KRW EXWWWKH GLHBRWLF
VWHQIW WBUMG VR GHFQOH DIWU UHSHDWG GLVAKDUIHY
EHFDXVH R FDLERQ GHSRVUW RQ WH HOPWRGHY 7KLV
KRZ VWDWZ KI5 & LVSURP IMQJ (RQJ WALP XU DFH
HIHAW P XWWAGEH DGGUHWHG EH RUH SUDPWFDOX\H

&RQFOXMRQ

7KLV WXG GHP RQVADMV WDW5 & LV D VAWRQJ
FDQGLGDWM | RUSDUADOUHS@AHP HWR! 6)  LQ KLIK YRORIH
DSSOFDARQV 5 & DWUDQGS5 & &2 P L WUV \KRZ HG
EHWMU GLHOPWLF SHURUP DQFH WDQ DU DIRQH DQG LQ
VRP H FRQGIMRQV DSSWRDFKHG 6) GIYHO EUDNGRZ Q
VWHQIW ) XUKHJ Z RN WKRX@ IRFXV RQ @RQJ WMLP
WEELOW RSWP L] DARQ R P Lf WUH UDWRV DQG SUDRAFDO
SHURWP DQFHLQ UHDOHTXLSP HOW

&K 1$9<$ 65,

, 0 THRK +9(
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$ 6867$,1$% ( )8785(

7KH WDSLG JURZ W R UHQHZ DEGI HOHUI\  VRXUFHV VXFK
DV VRDU DQG Z LQG SRZ HU KDV WDQURWP HG WH JAREDO
HOHW\ @QGWDSH +RZHYHU WHQHZ DE®Y  HOQHU\
JHOHDWRQ LV RWQ LOWLP IMMOWEHDXVH VXQ@IKWDQG
ZIQG DIH QRW DZDV DYDME®M (QHU\ WRUIIH
WRKQRRILIHV S@ D FAXADO LRBI LQ RYHUFRP LQJ WKLV

FKDEBIQIH B\ WRUQJ H FHW HQHUW\ DQG VXSSOLQI LW

Z KHQ QHHGHG

(QHU\ WRWDIH i WP V LP SLRYH JUG UHIDELOW
UHGXPH GHSHQGHQFH RQ IRWMO IXHY DQG VXSSRUNWH
WDQMMWRQ WRZ DUG D FBDQHUDQG P RUH VXWWBLQDE BT HQHUI\
IXWUH  7KHVH WRKQR®ILIHV DFWDV D EUGIH EHE HQ

HOHW\  JHOHDWRQ DQG FRQVXP SWRQ  HOWUQJ D
FROWOXRXV DQG WIE® SRZ HUVXSSO

yLJ (QHUJ\ VWRUDJH VA\VWHP

. +$7,6(1(5*<6725%* ("

(QHU\ WRWDIH LHHW VR WH SLRFHW Rl FDSWUQJ
HOHW\  SURGXFHG DWRQH WP H DQG WRUQJ LW RU X\VH DWD
OWMJ WP H W KH3V EDDQFH HBPMAW VXSSO DQG
GHP DQG  HQKDQFHV HQHUW\ WHRXUW DQG LOQFUHDVHY WH
HILFHOR R UHOHZ DEGI HQHU\ M VWP V ( QHU\ WWRUDIH
WFKQRIRILHV DUH EHRP LQJ HWHQWDO FRP SRQHQW Rl
P RGHQ SRZ HJ i WP V HDPWF YHKLIFGN WP DUNJUGY
DQG LOGX\WLDODSSQFDWRQV

L (<)($785(62) (1(5*<6725%$* (

e SHOHZDE®! (QHW\ ,QUWAILDMRQ (OQHU\ WWRUDIH
DARZ VV H FHW \VRDU DQG Z LQG HOHU\ VR EH WRUHG DQG
XWD] HG GXUQJ SHIRGVR &Z JHQHDWRQ

o * UG 6VDELOW ,WKHSV P DIOWLQ D WIE®! HOFWLAW
VXSSO E\ EDDQAQI |XPWDWRQV LQ HOHU\ GHP DQG
DQG JHOHDWRQ

e 3HDN/ RDG 0 DQDIHP HQW 6VRUHG HQHU\ FDQ EH X\VHG
GXUQJ SHDN GHP DQG SHURGV WHGXAQJ VWHW RQ
SRZ HJJUGV

e (QHW\ ,QGHSHQGHQFH &RP P XQUHY DQG KRXVHKRABY
FDQ JHOHLDWA WRUH DQG XVHWHURZ Q HHPWMFAW

e (P HWHQR YDFNXS 3LRYLGHV XQIOWUXSWG SRZ HU
VXSS® GXUQJI RXVIJ HV DQG QDWUDOGLVDWM

0$-25 (1(5*<6725%* ( 7(&+12/2*,(6

o /LKIXP LRQ YDWHUHV: IGHD XWHG LQ HBPWF
YHKLF®V DQG UHQHZ DEGI HQHU\ i WP V GXH VR WHU
KLIK HILFIHQR DQG HQHU\ GHOMW

e 3XP SHG +\ GLR 6VRUDIHGWRUHV HOHW\ E\ SXP SLQJ
ZDMJU R HONYDMG WHIRLY DQG  JHOHIDWQJ
HOPWMAW Z KHQ Z DWUI®RZ VEDFN GRZ Q

e Y®RZ YDWAUHVS\H QTXIG HOPAROWY WRUHG 1Q
H WILQDOVBQNV P DNLQJ WHP  \XLVRE® | RU @UH VFDO
HOHUW\ WRWDIH

e 7KHP DO( QHU\ 6VRIDIH6VRUHV KHDWRU FRGS HOHU\

| RUGWUXVH LQ LOGXVWLDODQG UHM GHQADODSSAFDWRQY

e ) ®Z KHHO( QHU\ 6VRIDIH6VRUAVHQHU\ LQ D
LRIMQJ P DWDQG GHRYHW LDSLG SRZ HJUHVSRQWH
Z KHQ UHTXLLHG

)L KWWSV LERZRUJ WRSLFV HQHUJ\

&+$//(1*(62) (1(5*<6725$* (

e +LIK ,QMDO&RW $ GYDQFHG EDMA) i MP V DQG
WRIDIH  LOIDVAXPAMUH  WHTXWWH  VLIQU LFDQW
LQYHW? HOW

e /IPIWG /UHSDQ 6RPH WRIDIH WRKQRRILHV
H SHUHQPH SHU RUP DQFH GHILDGDWRQ RYHUMP H

e SHWRXUFH $YDLDELOW 9%DWAJL P DOXI DAXUQJ

GHSHQGV RQ P DWILDYY VIXFK DV @MIXP  FREDAVDQG

QIFNHOZ KLFK P D\ KDYHVXSS® FROVADLOW

6DIHW &RQFHUQV ,P SLRSHU KDQGMQ RU W VIMP

| DLOXUHV FDQ BDG R RYHUKHDAWQJ DQG | LLH KD DUGV

e 5HA FAQJ ,WXHV 3LRSHJGLSRWDODQG UHA FOQJ RI
VWRUDIHFRP SRQHQW UHP DLQ P DNRUFKDABQIHV

YL KWWSV QEW@ZIRYHBEUHQHUJ\
VWRUDJH KWPO

&218&/ 86,21

(QHU\ WRWDIH WIFKQRIRILHV DLH 1 XQGDP HQWOWR
DRKLHYLQJ D VXWRLQDE®! HOHUD\ I XWWILH 7KH  HOKDQFH
UHQHZ DEG HOHU\ XW@] DARQ P SLRYHJUG UHDDELOW
DQG VXSSRUNHQYLLRQP HQVBOFRQVHUYDARQ &RQOWOQXRXV
UHMDURK DQG WIRKQR®RILFDO DGYDQFHP HQW P DNLQJ
HOHW\ WRUDIH DQ HWHQWDOSLADU Rl P RGHQ HOHUI\
VI WP V $V WH Z RUTS P RYHV VRZ DUG FGDQHU HOHU\
VROMRQV HQHU\ WRWDIH Z LG S@ D YLMEO LRGB! LQ
HOWXUQJ D UHMOHOW UHIDE®! DQG VXWRLQDE®! SRZ HU
LOI LDVIAXPWLH

< $5%9,1"'
,0 7(&+
52// 12
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: KDW LV  $UMLFIDO , QUWAGRIHQFH
( GPWRQLFY'

$ UAILALDO, QWIGRJ HQFH UH HUV VR WH DELOW R
P DFKLOHV VR VP X@W KXP DQ LOWGIHOFH VXK
DV ODUQIQ] UDWRQQI SWREGP \ROLQJ DQG
GHAMRQP DNIQJ  $QRWHU P SRUBQW DUD LV
KHDONFDUH  HBPWRQIY  ZKHH  $, SRZHIHG
GHYLFHV DWWV 1Q GIDUQRWY P RQMRUQJ  DQG
WHD® HQW:  HDUDE®! GHYLFHV FDQ WDFN YLVBOWLIQV
DQG DBUN XVHW RU GRARW 1Q FDWH R
DEQRLP DOMHV

1Q

$ GYDQWRIHVRI $, LQ ( GHFWRQLFV

P SLRYHG HILFAHQR ' HYLFHV FDQ SHURLP
VIM\V | DWMUDQG P RUH DFFEXUDMO

$XVRP DARQ 5HGXFHV KXP DQ HIRUN DQG
LOFUHDVHV SURGXPWYLW

3HURQDM DWRQ ' HYLFHV DGDSW R XWHU
SUH HHQFHV

%HMAU GHAMRQ P DNIQJ $, M WP V DQDO] H
@UHDP RXQWR! GD/D TXLFND

&KDAMQIHVDQG/ LP LVDRQV

' HVSLWM LW DGYDQWIHY $, LQ HOPWRQLFV DOR
|DFHV FKDEBIQIHV + LIK GHYH®RSP HOWFRW GD\D
SUYDR FRQFHUQV DQG WH QHHG | RUDUWH GDVIVHW
DUHP DNRULWXHV

)LJ $, 0,&52352& (6625 &+,3

$CGGMRQD® $, W VWP V UHTXLLH \LIQU LFDQW
FRP SXVDARQDO SRZ HU Z KLFK FDQ LQFUHDWH
HOHU\ FRQWXP SWRQ

yLJ %HQI®|ILWWRIUDWLRQHGMRER@V X P I
) XVXXUH 6 FRSH

7TKHIXWWHR $, LQ HHPWRQLFV LV SLRP IMQJ
© LW DGYDQFHP HQW 1Q WIFKQR®RILHV @NH WH
,OMDOHWVR 7KIQIV ,R7 DQG * $, HODEGG
GHYLFHV Z LGEHARP H P RUH LOMUFRQQHAMG DQG
IOM@IHQW 6P DUN KRPHV  DXVRQRP RXV
YHKLF®V DQG DGYDQFHG URERWFV DUH H SHAMG
VR EHFRP HP RUH FRP P RQ | XUMHU LOWI LDAWQJ
$, LQRHYH) GD\ @H

&RQFOXMIRQ

$ UAI LFLDO, QWATRI HQFH LV UHYROWRQL LQJ WH
ILHG R HBPWRQIFVE\ P DNLQJ GHYLFHV \P DUMU
PRH HIFHOW DQG XWUIUHOGD  $V
WFKQRMRI\ FROWOQXHV VR HYROYH WH LOWI LDWRQ
R $, 1Q HBPARQFY Z L H SDQG GDAQI W
LOORYDWYH VRO(WRQV DQG LP SLRYHG TXDOW R
@H +RZHYHJ DGGUHWMQI FKDIBQIHY Q\H
SUYDR DQG HQHU\ FRQWXP SWRQ Z L® EH
FUXFLDOI RUVXWWILQDE® J LRZ W

" 6XU D VAND SDUGKD VDUDGK L
., % 7HFK
$

9ROXPH ,VVXH ) (%
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