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OHF\VPDXFKHQLLGDH SK\ORJH
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DJDLQVW D VSLGHU $UDQHD
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SIRGXB LDOPLEBLGBUYV IURP WKH 3LFH
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E XWHAISK@Q IDVOLRED 10D G \D O WO IWDR/GAL
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7X +RUPLIDIKHU OHYHO SK\O
RI PLFURQHWLQH VSLGHUV $U
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ROBQXPAEIPFREI W WWE \HW PWV RI YHIHW
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%D\HULITHUHQW OHYHOV RI GL
VSLGHU IDPLO\ 3VHFKULGDH {

Y BIWEKMH WWW KLY BWHOHY DQG ZHWOD
FRQWBH YDWLRD O QHIH DW UHJLH
SLHGPRQW 1: ,WDO\

} GG WHF@PH RIQROGHU VLEOLQ
FRQGLWLRQ LQ WKHOWRBLD O

FDQFHU&GSBIWDVVLGDH

DENVS %URWKHUO\ ORYH RU VLHEH
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+RXUV\ IHFWXUH KDOO $ IHFWXUH KDOO % IHFWXUH KDOO &
SOHQDU\ OHFWXUH *RQELORRQBWIVEBWPRGHOV IRU HYROXWLYREDUL BQR HH RBLYWESHKLMD DV
WUDQVORFDWLRQV
SOHQDU\ OHFWXUH )UBSGGHBEKVHRYMWK KRZ LW DOO ILWV WRJIJHWKHU
FRIIHH EUHDN
6SLGHU 6\VWHPDWLFV %LRIFROBDSKHLRGLYHUVLW\ &RQVHWFRDELRQ 6\VWHPD/WLFV
&KDLU 3 -IJHU JDXQLVWLFV &KDU 5 )DUOH\
&KDLU 6 3HNiU
EOYDBIIBI(]SLOOD,}Q\MHE)KDIDPLOLDO 5 B pOVRLIHQR®W BERYCDLW QRS KH GRMBYBHGHQRQR G SUHQRIFKIHOLG VFRUSLRQV
UHODWLRQVKLSY RI JREOLQ VSLGHWS HEDADHDGLRQD VSLGHUWULW K VDL RQOAGIHUHGE G \VWHPDWLFVY DQG ELR.
PRUSKRORJLFDO GDWD $UDQHDH 2RQRSLGDH
%DHKU +DUKNRI\DUH WKHVH *REQ I+Q L6t6HK. G HIUQYVH QFPHDL HHT XLOLEULXP RUR@RDOH] 3URBQWIDLIOLQJ WKH VSL
$ QHZ $XVWUDODVLDQ JHQXV" $UHDQEDHURRRBIRGEBNY VKDSH DUER WD N RIGHUHDMRWHBEVARIBISLRQV (Y
LQ WKH GHFLGXRXV IRUHVW FDQRSODUJHVW UDGLDWLRQ RI 1RUWK $Pt
VFRUSLRQV
6]XWV HV$ BIWLPLQDU\ JOREDO SKMHORFHIRXBBGWRBLQJ VSLGHU IDXQD (¥ SIMDWLXMRDO JRKHWWVWHPDWLFV RI
JLDQW JREOLQ VSLGHUV $UDQHDBHHVHIWRHO/REQGHWVH *HUPDQ\ 1HZ :RUOG VFRU SIHRQNUKWRWE HV
%WXWKLGDH
+DGGD®BHYLVLRQV RI WKH FU\SWLFRPB\RWEBQHL WPLHQWKHHY HOHYHBWWR QD O X%.PID@® Q LUKRMHSDUDWLYH
$UDQHDH &RULQQLGDH RI WKH $VKBRXRS URFO DHIGHRWPFKIHH B IKIDEK GLGAVRLDSER ®RRJ\ R1 WKH FLUFXODWRU\ \
HI[FHSWLRQDO VSHFLHVY GLYHUVLWAKEKQXOVXODFKHU .RWVFKQD 6RXWKMBRUSBLERWVVSIDDHDROXWLRQDPU\ FKD
ELRIJHRJUDSKLFDO SDWWHUQV D Q@E HY IRFROXMM. REAFRUNSQRQYQHOWLHV
JHW HWIBCEDUFRGLQJ RI WKH| %DONLIL
VFRUSLRQVY SUHOLPLQDU\ UHVXOWYV
OXQFK




6SLGHU 6\VWHPDWLFV
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&KDLU +DUZR'P®GRa
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*RQVHUYD2ABLRER Q
&KDLU 6WDU JD
& %UDJDJQROR

OD[ZHOO HWROBFXODU DQG PRUS{
DQDO\WLF RIMXYWHPDWLFV DFUR
JHRJUDSKLF UDQJH

> BRORVMHD MW H B I ITHFWY RI UXEEHH
VWGDHAL RIY WKH GLVVENEDGIWVRE QGRL
FRPSRVLWLRQ DW .KXDQ .KDR :DQ
6RQIJNKOD 3URYLQFH 7KDLODQG

VS B (@WK BWASRHFLHY FRQFHSWYV
JZGIEYHUVLW\ LQ KDUYHVWPHQ
] )R UWHOMW WDRIMNWHUYLHZ RQ PHW,
SHUVSHFWLYHV

DQG F
$UDFK
KRGV L

5KHLP\W&ODGLVWILFN RQMWXKH 6RXW
JHOBRO\EHBALRRQ $UDQHDH 6SI1
ZLWK QRWHV RQ WKH VXEIDPLO

KBMBREFD@QQNDQQROQIRYHQFH RI WKH
WVDWWARDXUHY RI DJULFXOWXUDO O
6SDUBVN VGDR B MHBRANDCQLWLHYV

q

B

KKOYWRDLFDLOEEBWVDWRUHYV

RI' D K\SHUGLYHUVH DUDFKQL
$UDFKQLGD 2SLOLRQHV /D(

b K\ORJI

DEDGNAHRD R RVH @ LPYRHOUH/ALXAO DRJ RVIKUHN H U

G LQIU
DLDWR L

ORUDGPDQG -2IHWKUHH QHZ V{
JHQXYDULRGHRPRY SDEDVVLGI
+HWHURSRGLQDH IURP ,UDQ Z|
WD[RQRP\ DQG JRRJHRJUDSK\

H B IL HIVE RI MM KOHDW BB WLFDO VW UDW
PWSLGHUV LQ .XWWDQDG ULFH DJUR
WK FRPPHQWYV RQ

L 6 KIDMW DR Q* RUEEHWWUHDP FROR
BXRWYVIVEIPV L. Q GA\D1 HRWGWR S L H
SK\ORJHQHWLF UHODWLRQVK|
$UDFKQLGD 2SLOLRQHV /D(

QL]DWL
DO DU
LSV RI
DLDWR L

S5LEHUD H3WQWDQJOLQJ WKH DPE
WD[RQRP\ DQG ELRIJHRJUDSK\ R
OHGLWHUUBRVWBQDQHDH /\FRVL
PROHFXODU DQG PBWH®HKRORJLFL

L BXRDUMD ZDW HWHPW RI DGMDFHQW F

DHVUWBRRBRLF SUDFWLFHV RQ WKH D
GRHVINVGRAUV LQ ZKHDW HFRV\VWHP
O G

) RBWDP@@KH FODVVLFDO WD[R
F WIRYZHD GG WL B/K\ D Q GH@LIHWHLUFY M
V&\SKRSKWKDOPL 2SLOLRQHYV

QRPLF
WAW H P

%ROJHUR[RQRP\ DQG SK\ORJHQ\
(XURSHEQHQDULD 0F®RWEARLFD

R MWHKHNEDP X 7TKH RFFXUUHQFH RI D
LQGLFDWHY RYHUJUD]LQJ

U QoRJEDLIADQ @Y RVDIRVEB B ¥ KD& O D G LV
DQDO\VLV RI VXEIDPLO\ OLWH
HPSKDVLV RPRKSEKERGKDUD
DQDO\VLVY 2SLOLRQHV *RQ\(

W LF
EDWLQ
FWHU

DHSWLC

%LQIRUG HWHDIHRJUDSK\ RI YHQ
ELRIJHRJUDSK\ DQG YHQRP GLYH
/IRIRVFHOUNQHDH 6LFDULLGDH

RD BX YHUKMOH DQG LQWHQVLW\ R
UPHLDVG R DIGIE DRIDE® H ILHOG VSLGH
+XQJDULDQ DJULFXOWXUDO ODQG

| T\DXAWUEKWY/IDAW L R.@ AHMKEBEXQO D U
1WBDWXYGWEQDIHRRAR Q@ PDVFDGH
VRDFHKURPRVRPHV LQ WBR UKD
IHUUXJLFHO HURVRPDWLGDH

%LGHJIDAUDWLVWD3KWOROHRJIJUDS |
PROQWDQH VSLGHU JHQXV LQ WK
&HQWUDO PRXQWDLQ UDQJH LQ
DQG QXFOHDU PDUNHUYV

2BDWRYVN\ BROBIE XODU WUDFNLQJ
H D, EUHRJE.IDRQQ B\ \@ BRIMPPHUNM D@QWLIHIH Y
VAKKW/W ITUR®G APV WREFREIQIFUGBIOLQHI
SRWHQWLDO

Rl WKH UROH RI
,2VUDHO

DWLRQ RI ELRORJLFDO FRQWU

6HEDVWLDQ6BWGBIOV LQ DJURHFRV

VWHPV RI .HUDOD

,QGLD

FRIITHH EUHDN

RYHUO
RI QXP
IONHO/MW F
*DJUH

R O




6SLGHU 6\VWHPDWLFV %

LRIAMRID SWLRGLYHUVLW\ &

RQVHUYCPRISKQVLRORJ\

&KDLU &K *ULVZROG J)DXQLVWLFV &KDLU /L
&KDLUS5$RLPpND
+DUPV +DUYHUDWHY RI WKH GDWNHNWMWWFBEYWKPWY.RQ RI VWHQRSKD|JS DOSRMGIHIBENM QW JODQG FKHPLVW L
DQG ILUVW SK\ORJHQ\ RI $XVWUDGDBORM® K LUDW B8 VMBEEKREBYH DB VW L) W RRITFONMYWPHQ 2SLOLRQHYV
$UDQHDH OLPHWLGDH RI VSLGHU GLHWYV
+BGFDIXPFHY RQ WKBHQJOHUF\ ODQGORIRGRHUMRIGIRUPTBODULRBLFLQXOHL SRVVHVNV D FKFE

%WHQDYLGHYV
SK\ORJHQ\ Rl SLUDWH VSLGHUV
PROHFXODU DSSURDFK

$ Q@ VHRUIDH WILLFPH W H®WZHH @ NOHSWR

SCUHDNVQWH P BRIGDRRVR' VSLGHU

.R tQNRYi HZ\WBIJHQHWLF GDWD
D FORVH UHODWLRQVKLS EHWZH
DQG 3DOSLPDQLGDH $UDQHDH

GoR DRIWQ VXS SHOWHKLVWRU\ RI WKU
HGE WGKHHJ VD RLFOAL MAK BLPXHNR@G DHU U LW
$UDQHRPRUSKDH

HHRWQ 8 b DWWHDBOHHRXADIDU DSSURI

RNUK H &CRQUPRM DO UHIJXODWLR(

FK WR
RI1 VSI

*XDGDQXRFKALDGLVWLF DQDO\VLV
RI WKH 20QXR[\¥YMOJHD U G $y
O\ JDORPRUSKDH 7KHUDSKRVLGI

DoRrsU RLRP H R HUDIBKR B RY H DPRVILIQ A

)%'ﬂéh'_%ﬁhuv IURP WKUHH FRH[LVWLQJ

PESDXOIWRXOWLQJ LQ D ZKLS VH
DJH JURXSV

FRUSLR

OQWURGXFWLRFXWWR RXKHOBU]JHQD 6WD VND

,]DEH

OD




:HGQHVGD\"Y“ X0\

&ROJUHVV HIFXUVLRQ
GHVWLQDWLRQ WIHOB R WIXYHUUHVHUYH DQG -DQyZ 3RGODVNL 6WXG
KWWS ZZZ MDORZ DUDELDQV SO HQ
EUHD MWD VDDA W
EXVVHV GE®DUWRP WKH +RWHO -DQXV]
UHWXUQ DURXQG

OXQFBYV HYHU\ GDLQNIDON HIFH DMCHEOR RN LIMWHDG RI FRIIHB WELUGH\DW
DQG FRRNLHY DWXICHW®W KH IHH
VXJIJHVWHG FORWKLQJ
RSURSHU ERRW\VYQMHEODRAMNHWI UDLQ XPEUHOOD UDLQFRDW UXEEHU ERF

RLQVHFW WLFN RIRNSTHXQ OBRAMLCD H EOCIMENMY WLEFNV VXQVFUHHQ FUH
SRVVLELOLW\ RI FROOHFWLQJ LQ VHOHFWHG DUHDYV

,03257%$17ZH DUH KHDGLQJ WRZDUGV WKH ERUGHXUJRQR X WBNMHSOHDVH
SDVVSRUW RU RWKHU GREXPHOW ZLWK \RXU SKRWRJUDSK

3/($6( 5(0(0% (5 HIFXUVGARWIR@XYXHVGD\ DW DW OHFWXUH KDO




7KXUVGD\W*-X O\

+R XUV

IHFWXUH KDOO $

/IHFWXUH KDOO %

/IHFWXUH KDOG(

SOHQDU\ OHFWXDM6 L(WQKBD (Y SUHGDWRUV DZHDNARRHWSIFGHBVYE

SOHQDU\ OHFWXUH 7REBWMHRKUHHBKOLYHV RI GZDUIl VSLGHUYV

FRIITHH EUHDN

0,

6SLGHU 6\VWHPDWLFV
&KDLU 1 6FKDUII

b LRIFRRORBK\WLRGLYHUVULWQ &l
)DXQLVWLFV

&KDIBU %ODPLUHV

RQYHSYRBXFWLYH %
6SLGHUV

&KDLU 3 OLFKDOL

LRORJ\ |

*

N 8 K

*UHJRULp BKR\ORIJHQ\ DQG EHKD
HQLJPDWLF RUELFXODULDQV
RUEZHBYVPHWRVWULYV

YIRRKQORIHU HW VINOL QQHWIKMWHHG JUDY LW\
JERGVO VG PHH HDYOREO WW H RIQ DLW D ZKHLE) RCB\L
ODUJHU GZDUIV FOLPE IDVWHU

KIS IRINJKOHHY L&RPRUBV VKL S E

GHPRIBRKE RYPEQHDH
I\FRVLGDH ZKDW GR ZH

HKDYLRU

NQRZ DEI

'DQJ 7XKH RYIIQG VSHF6RWH @
VSLGHUV RQ WKH -DSDQ $UFKLS

QHBOFK HW/BR® UROH RI ZHE SODFHPHQ
HOMABKLLG VSLGHU FRPPXQLWLHYV DQ

G PRIRE DPHAMMLYDWIERDYLQ
VSLGHULRSH EUX$LODQQLH
$UDQHDH

WO |LIFQN vQWUBKWWEHAW P QW RUDJIH DQG

WKH RUE
IKGDH

*DYLBKIJHY HWeWOVHPDWLFV RI
JHQ¥WHPRQ\SKBIWMBWY /LQ\SKL

WKHKYBLKBMHOOWLRQVKLS RI ZHE FKDUI
LBBBVXUHVYXRDXJH GHFRDQMWMHH 7HWUI

D BW RO MWW LED\G B RGOER W

D FERWKH P D FRVW RI
SRO\DQGU\

SWLF
VLPXOWD

JULFN HWDGZDUIV DQWKBWYHBHYL
JHQXV JURXS $UDQHDH /LQ\SK

DrDKLU HWDMOFRPSHWLQJ RUE RHE W 4
LVGPH KDEIR@WIDH

|BXAHH FRLOGBW XUDO PDW
DQG SRWHQWLDO IRU J
SRO\DQGURXV VSLGHU
LQEUHHGLQJ

LQJ UDWE
HQHWLF E
YLWK KLJK

$OER HWRDWKOHVV GRQ
PDOH UHSURGXFWLYH W,
JLIW JLYLQUWDSWGIHB LU D
$UDQHDH 3LVDXULGDH

DPWLRQV D
DFWLF LQ
ELOLV

OXQFK




6SLGHU 6\VWHPDWLFV WLRIMHRRORSIK\WLRGLYHUVLW\ &RQYHBSYRBXRWLYH %LRORJ\ |
&KDLU ' 'LPLWURY + 20QR JDXQLVWLFV 6SLGHUV
&KDLU ) 6DPX &K "HOWV&KKIN¥LU 3 OLFKDOLN * 8l
Ui0O HW(PROXWLRQ RI WKH NDUYRWXSIN @ BP\EHU ISWRQRRBIH EU DBOROKKYXQ] 8KQ[SHUDRRHDO DQDO\VLV
FKURPRVRPH VI\VWHPV LQ PHVRWRKDGGSRBGODWLRQ GHQVLW\ LQ GLIIHRHRNO KDEALIKDBY D RBGILILFDWLR
P\JDORPRUSK VSLGHUV UHJLRQV RI 3RODQG GZDUI VBHGRWKRUD[ UHWXVXV
.Ui0O HW(PROXWLRQ RI KRORFHQWIOIFrQmKU RBRMRWPINR EDQDO DIWHU D 0O|0% O DRNHDVHWE JHENHAR KDY HG IRGDH P P D
DQG;;< VIVWHP WZR NDU\RW\SH WRIRVWN@IRM-QAG/ LW\ LQ &DQDU\ ,VODQ G QMDA DRUWHIOZHFWAL RQ RIQ RUE ZHE
EDVDO FODGHV RI DUDQHRPRUSK$YSLBHUY $UDQHDH RSSRVHV IHFXQGLW\ VHOHFWLRQ |
$UDQHRPRUSKDH IHPDA@PQWLVP LQ VSLGHUV
9LQN HWBWDIR J WHPKW UHPRWH GLDJD®RYWIFYVDWEHOVSLGHU IDXQD $UDQHKDWH@HEHUD O GHRAWWWRI EXUURZ
H[DPLQH YDOXDEOH VSHFLPHQV| ,VODQGV LQ ,QGLDQ 2FHDQ GLJJLQJ DQG VHIXPA GLPRUSK
LPPXQH DELOLW\ DQG IDW UHVHUY

UROH UHYHBOVIO® WVRBLG EYDVLOLHQ!

/I\FRVLGDH
ODUXVIHRZ PDQ\ VFXWD GR WKH |/LRYEIOLXEFHUVLW\ DQG HQGHPLVP RI |VBISFMUN GMQ GHSHQGHQ
KDYH" $UDQHDH RI WKH &UQAP HBNQUDHQHQVX| PDWH FKRLFH DIIHFWV FOXWFK V
RINVSULQJ VH[ UDWLR LQ WKH FH
ODUXVLN SHRREANRUPDWLRQ RI |WAKRIGRNEK®H.LSBOSGLYHUVLW\ LQ /RQDU F ERRWMUHVDQ WRDIO\HBQLHE %LDV
LQ VRPH VSLGHUV EHO FQIL.QH DEROCWEXK N SHEEBVDRQHIIM QHDH 7KHULGLLGVH[ UWDRPLROGIHDFWHULD DQG PDW
SUREOHPV L® WD[RQRP EHKDYLRXUV RI D VROLWDU\ VKH
VSLGHW\RK\SKDQWHW SKU\JLDQX
ODFtDAHUQIQGH] RWR@WUDVWLQJ| .UXPSiORYi HWLBORJLFDO KRXUV WMIANGIDROWHKR MU QRXNW +HQGULFN][
SK\ORJHRJUDSKLHV XQIGHHIDIH VPRKQLWVHRODGFWLY LW\ RI HSLIJHLF VSLGHUROEDHAKIL®XFHG VH[ UDWLR GLVWI
LQ VSHFLHVY GLYHUVLILFDWLRQ LQ WKH VSLGHU JHQXV LQ WKH VRORPWGRWKRUGIHU
"\VGHUDRP WKH &DQDU\ ,VODQGY JLEERM@® LWV SRWHQWLDO LPSOI
RQ VH[XDO VHOHFWLRQ
$UQHGR HWHMWNDU\RW\SH FKDQUBR]GCRHNHUDFKQLGZHDOAMLQJ IDXQD RQ LERNRWMRHOWH DGDSWLYHQHVV RI
VSHFROWD WKH ZRRGORXUWMGHKUWDEHQWSDGHDOPDWLD &URDWLD EHLQJ D VSLGHU HXQXHK
OXOWLORFXV SK\ORJHRJUDSKLF| DQDO\VHV RI WKH
"\VGHUD HUWSKIFLAD FRPSOH]
<DS HW$QHZ VHUUXODU VWUXFWXUH DQG LWV OLFKDOLN S5I+VBWVFPRRIHQW
LPSOLFDWLRQV IRU WKH SK\ORJHQ\ RI WKH VF\WRGLGV VSHUP GHSOHWLRQ LQ WVSLGHUV

$UDQHDH 6F\WRGLGDH

FRIITHH EUHDN

SRVWHU VHVVLRQ

&RJUHVV 'LQQHU

+RWH

O -DQXV]




([FXUVULROQ DFEFRPSDO\LQJ :PHYVDORQ¥ XV VWDUWYV DW

JULGD\ "¥-XO\

IURP +R

+R XUV

IHFWXUH KDOO $

IHFWXUH KDOO %

/IHFWXUH KDOO &

SOHQDU\ OHFWXUH 6DPXUDY1+WKRQGH SLGHU ZHEV

SOHQDU\ OHFWXUH

:D\QK\ORGIEQMWQF UDGLDWLRQ RI VDOWLFLG VSLGHUV VR PDQ\ V

FRIITHH EUHDN

6SLGHU 6\VWHPDWLFV
&KDLY EOYDBDKEILOOD

' LRIHROUREK\$SUDFKQLG 2UG
&KDLU +DXSW

HUV 6SLGHWNRNR HEV

&KDLU 0 (OJDU

9LQN HWKIHHOLQYDVLYH $XVWUD
VSLGBIWURGHFW XVKRIVDHOHO W L |
$UDQHDH 7KHULGLLGDH F XU
GLVWULEXWLRQV

OHIDUYY RHKGVEKIRRNLRL G SVHXGRVFRUSL
| RQ PRUSKRORJ\
UHQW DQG SRWHQWLDO

R OVF ISKNORYIHOR E DVHG ZHE D

$UDQHLGDH

VPP HWU\

RUE ZHBVYMRQHXV GLDGUHPQ WX

AHVWINRYi .UX&BPGDULVRQ R
SDOSV RHRYHUV ESWIZXGHQV VV
DOQHSE WULIXWWIVKXQRWHY RQ L

FKDUDFWHU

I WPIEHHUGH®H GLVWULEXMYRKR®O BHU

V X
3H%WIFIEQIDMR%}VHXGRVFRUSLRQHV

DBQUDFHQR B8LOGBU ZHEV LQ
DU DRGHDWEDERWHUGLVFLS
RQ YLVXDOLVDWLRQ

VFLHQFH
OLQDU\ S

2YWFKDUHQNR =0ORIKBKRAERJIL
RUJDQIRIQWI PDOH SDOSDO RU
$XVWUDOLDQ JURXQG VSLGHU
*QDSKRVLGDH

FOOULHQQH BMA®MRIHQ\ DQG ELRJHR
J B IQF R Q X\VOXHHL
V $UDQHDH

PRGHOV RIQEEMHFHG SKHQRW

J GMIALRIHY 20ERVSLGHU ZHEV DV

\SLF SOD\

*DR  7X(SLJ\QDWSRRORJ\ RI (Q
DQG LWV HYROXWLRQDU\ LPSQ

WIDOKHPIDGD FHWR HDVO WKH ZKLS VSLGHU
LADWRBRVB@EWVI\S\IL &KDURQWLGD

GLVWULEXWLRQ HDVWZDUG WR WK

JH@OWVVRQ WMKDYLRXUDO [
HE IHR WH\Q B ULLW W @ RAFSMFREDUWR. B

H 6RORPRQ ,VODQGV"

QG
B ZHEV

OXQFK




6DOWLFLG 6\VWHPDWLFV
&KDLU * % (GZDUG

YERORBRI WPISKGLYHUVLW\ &
)DXQLVWLFV

&KDLBU .RSRQHQ

Vv

$UDXMR 6KMRRWLQJ VWDUW URS$
IRUHVW VWUXFWXUDO FRORX

FROPLD®Q 8QEBRGHU $UDQHDH FRH

JVVFW XAW%HGJ'—QE%W@KIW RYEBRUOH WY
ELWDW HYL %LRVSKHUH

+LPDOD\DV QGLD

3UyV]\ VNL$UH 6DOWLFLGDH
,QGRQHVLD H[FHSWLRQDO"

SYDPMNDHHANRDD VSLGHUV"

(GZDUGMUPDUDFEQBQHDH 6D(

RI WKH 3KLOLSSLQHV

PWXPIDGBOWQDQAHVWLIDWLRQ RI VSLGH
OD@PQRDLO VKHOOV LQ 6RXWKHU Q LH
ZLWK VSHFLDO UHJDUG WR LPSRUY

J)DENDEDOWLFLGDH S$UDFKQLG
$XVWUEDOVYDQWKHVLYV

D 9B UHB QHHEK IDBIHU DVVHPEODJHV LQ
IURP 5HQQHV %ULWWDQ\ )UDQFH

GHVLJQ

RQVHBSDGHBR@LON "HEV
&KDLU , $JQDUVVRQ

> SRIVVWDEGQ UJ  9RIOHD BEMKD® QLFD
LPSRUWDQFH Rl UHVWDLBNQY SLKID @R
FEVMBKFEBVHSWBQRADH 1HSKLOLGDH
3pUHLLOHV HWKBIOIDOO RI VSLGHUPDQ
VLON SURIGRPWARQDQWXOD| WDUVXV
H[SHULPHQWDOO\ TXHVWLRIQHG $UD
7KHUDSKRVLGDH

U¥VRY HADZD@WRUVQUKDGLQJ WKH OXUH
REPVYILDQ K]JHF KQRABXE QDO RUE ZHE VS
VDQFH RI VQDLO VSHFLHV
XQJIMEHDQJ,IQIVEIFWDMWP YLVLRQ [DV D SRW
VKDSLQJ IRUFH RI VSLGHU ZHE GHFR!

S5LFIXKUGVRI®PNLQJ WKH PRVW RI

GDWD SUHGLFWLQJ WKH GLVW

6DOWLFLGDH $UDQHDH IDXQ

OHEBRW HGNO RFKDEERVEHHWY LQ DSDUW
WRU ESNVUIDR@ RIFMWEPBENVQJ VSLGHU
DV LQ $XVWUDOLD

PHQW EXLOGLQJV

=KDQJ 0DG G DRRG F X \MDRY @\
LQGLFDWHV LQWHUFRQWLQHQ
VSLGHUV LQ HYROXWLRQDU\ K
6DOWLFLGDH

WDO GLVSHUVDO RI HXRSKU\LQH
LVWRU\ $UDQHDH

5XL] ODGGLY¥YRWRJIHQ\ RI

GHQGU\SKDQWLQHY $SUDQHDH

6DOWLFLGDH

FRIITHH EUHDN

6% OHHWLQJ

SKRWR FRWLWLRQ UHVXOWYV

5XVVLDQ 3IDRRWGLERWRU

<XUL ODUXVLN DW VWX

GHQW




6DWXUGDY"-XO\

+RXU

IHFWXUH KDOO $

/IHFWXUH KDOO

%

/IHFWXUH KDOO &

SOHQDU\ OHFWXUH S5RBRBHMHBDRH@KH 0\JDORPRUSKDBRJE IDRIOR Y\ VIRRHPIRRL F V

SOHQDU\ OFDFAMX-RIF T XPVWULEXWLRQ SDWWHUQV RI $IURWURSLFDO DUDFKQLGWV

FRIITHH EUHDN

6SLGHU 6\VWHPDWLFV
&KDLU [/ 7X

%

Ll RERABRUD SSKLRGLYHUVMWLUR
)DXQLVWLFV

&KDLU BHEDVWLDQ

X BQDFAKQDG &KHOLFHUD
&KDLU - 'XQORS

6]\PNRZLD™NKH YDULDWLRQ RI VRPH FOUBKRWRUUPIHDQ DUIDWKRUQG

VWUXFWXUHNVHZL VOOIVDR $UDQHDH
Rl $XVWUDOL

TWRPLDIQGHAHSY SUDFKQLGD $U
3DOSLJUDGL 3VHXGRVFRUSLRQ

V'ROWKS
DOUDHKQEGOWRQHM IRVVLO QR
HV

3X]LQ HW7BE8 GDUN DQG VDOWUGKHDWDLY/\ RKERPPXQLW\ VWUXF

SXUEHFNSQVQWOARV/LGDH

FRPSRVLWLRQ RI VSLGHUV $UI
+LPDOD\DV ,QGLD

WIXOUHOBBER® SDULVRQ RI GHYHQO
DQHODGBIV L@ WKW HKRQVHVKRH H
VFRUSLRQV

'"HVKPXNKRXU QHZ VSHEFLGNUR/I RI
6WHJIJRG\BKKXRQ IURP 6DWSXGDIO

V BoHD DBIRXY S$GDPREURFWXUH D(
GLYHUVLW\ LQ WKH &KXUFKLOQ(

DO BDAMWBKYOLFHUDWH UHODWL
BUHRWOQORRMWREDWODQDGD

ODKDUDVKWUD ,QGLD $UDFKQLGD $UDQHDH (UHVLGDH
O9DQNKHGH '"HVKPXNKKUHH QHZ VSHFLHV RI
WKH JRQRBHODWUHLOOH IURP FHQWUDO ,QGLD
$UDFKQLGD $UDQHDH 2[\RSLGDH

OXQFK

&RQJUHVV &0ORVLQJ &HUHPRQ\

VWD\L

WH 3K\

% U ERGA\GA Q EJDY L Q R W L

PHQFODW

RSPHQW
UDE DQG

RQVKLS\
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$JQDUVVRQS8EBIDIQDUVVRQ#IJPDLO FRP

$LVHQEHUJ S8QXWDDQIUWD DLVHQEHUJ#JPDLO FRP
$NDUWH 6DWLVK 50BMDDMRQW HHUHGLIIPDLO FRP
$OEHUWL *MMGPBOWIGC DOEHUWL#JRRJOHPDLO FRP
$OER ODULD SEXPYXIOWDOER#LLEFH HGX X\
E®DUIDGLOOD J)HUQDQGHLAR S MFHPELDY XQDP P]
$PEDODSDUDPELO 6XGKLNXPDYV XBKX #UH G Ml HROD L& FF R P
$UDXMR 'LHIRJDBREYBBOXY HGX VJ

$UHQGR OLTOGDRQWQHGR#JPDLO FRP
$YPO/HWLFLDQDBDYLOHYV XEF]JRRO#JPDLO FRP
$]DUNDIILQ5XVVDPDNXV#JPDLO FRP

%DEBNW -DS\EDED#DIIUF JR MS

%»DOODULQ )UMIEDVFERD WD IUDQFHVFR#JPDLO FRP
%DUWK J)ULHGSXNKIULEBERLFK J EDUWK#XQLYLH DF DW
%DUWRYV 0BRIHEPEWRV#ELRO XQL ORG] SO

%D\HU 6WHTHUPDEWHIIHQ %D\HU#VHQFNHQEHUJ GH

% H O O HOUNLRIQ) 5K Q D\D8Q RBQ #&XPEULD DF XN

%HQDWL .iWLD NIUMRLD EHQODWO#\DKRR FRP EU
%HQDYLGHV /LJLD 5RVORULBRHIAP/IZ X8 BIE X

%L GHJBDWAHWW.FULZ SDDBIWLIDUD\#\DKRR FRP

%LQIRUG *UBI6/BELQURUG#OFODUN HGX
%ODFNOHGJH&RGHBE '"UXDNURQ HG X

%ODPLUHV BBIDABBODPLUHV#WKX HGX WZ

%ODJRHY *HUJLQ EQD RHDBIGRIXHOSK FD

%OLFN 7KHRJPOKKHR REO/IHQFNHQEHUJ GH

%RGNKH $WO)GRBMOHFRORJLD#\DKRR FR LQ

% RO J$HUIHOWRGE6ZLW]HD QDGR EROJHUQ#DUDFKQRGHW FRP
%RVPDQ 5REMUOKEBREHUW ERVPDQV#OQH YODDQGHUHQ EH
%RZGHQ -RVIDSIOBBNHSK ERZGHQ#PDLO PFJLOO FD

% UDJD XLEG® PhUDFLEHOD#JPDLO FRP

% X CRIQDVWKBQ SO[ME #QRWWLQJKDP DF XN

&DU Y DHOR(@RD U G R0 16 BoU\DBD® YDOKR#XISL HGX EU
&HUQHUHVMW.DQHVH FHUD#JPDLO FRP

&KHOH@KXQ@U 7DLZERODVDUJLRSH#JPDLO FRP

& K L DSLOCEHH'WW W DDO0 E_F K L DU @HRR P

&KRWLZPRD ZOLQ/VKDLQAPQIGBVRFRRO#KRWPDLO FRP
&RGGLORQYBRWKDEPLWKVRQLDQ ,QVWLWSGSERD, 1’ DYKAQUWRE '&
&RWVOHOD®OQWY. SO[PDF #QRWWLQJKDP DF XN
&RXDWL'E® 6LQIJDBRD®HXV#VLQIJQHW FRP VJ
&XVKRRIODU(86$3DXOD &XVKLQJI#GPQV RUJ

GH 3D XOD5MHORIW@RUD]LO

'"HFOHHUOUDMH® JLXP

'"HHO HB B IQ RRKUGEWWB WKHUFGHOIGHPDQ#SODQHW QO
"HOW\BKHYVWNVRXOJIJDEHDWVKHY#LQVWLWXWH]RRORJ\ FRP
'"HVKPXNK 6KLWQIMD 'U

"HV K P Y8WKM Z'O,Q G LD

'LPLWURY 'LPHWPDENBLWDUG JZX#JPDLO FRP

'ROHMA& 3HR\WHFKSEEGROHMV#QDWXU FXQL F]

'XQORS -DVRQIGPDQVRQ 'XQORBHUPI® GH

'XSpUUp 1DGIBOHQ G XEHDIPOHK RUJ

'"\PHN $JQLHVYWRODQBDY #R SO
(EHUKDOGL3WJR&RVWDZEIORDLDP HEHUKDUG#JPDLO FRP
(GZDUGN'U 86$HGZDUGJ#GRDFV VWDWH 10 XV

(OJDU ODUSX\BWRBRDONDH#XQLPHOE HGX DX
(VSRVDWRBINDS86$SHVSRVLWR#DPQK RUJ

)DUBGRUYHU 'BIDRB6SURJHU IDUOH\#XFU HGX

YHGRUODDNW SNUDRQPHIHGRULDN#JPDLO FRP

JRHOOPHU 0D86W XD/ (58D GHSKL HGX




JRRE®WHIDQ +HQ&XNWN $BWHEDQ )RRUG#XQLYHQ DF ]D
YRUPDMUWU@]HFK 5SHSREPLFHONHMSDQ#VH]QDP F]
YIWWLQJIHU FHKW WEHWDUWDVIR HWW D® DM # X Q L
JULFROJMUHQPDKROJHU IULFN#JP[ OL

JULWJHRD DV GRELAODQBILW]HQ#JPDLO FRP

*DEU\ *U]JHJRBRODDED EU\V#ZQE X] ]JJRUD SO
*DMGRA 3HWRYDMIXNIJDMG#VDYED VN

*DR -LH &KINQDRMLH[\\W#  FRP

*DUGLQL *LXOMBXOLRJDUGLQL#OLEHUR LW

*DUG]L VND -RR@@MGG#DS VLHGOFH SO
*DYLVHJIHY WIUDIHQPDWINNDW JDYLVK#JPDLO FRP
*DZU\WV]HZVNL )BOVWHDOED\#JPDLO FRP

*LULEHW *RQBBORR BWRIR JLULEHW#JPDLO FRP
*QHOQWWIDU\ $QDSWRID\LQHOLWVD#PDLO UX
*RQ]DE@FIXQGRE86$SHIV#DPQK RUJ

*RXGDORLG 5HJDUDKPGIJRRGDU]JL#\DKRR FRP
*UDYHWHQO *UHHQBDHIGXXN JO

*UHJFODMVENMD 60RY RQMIMD] JUHJRULF#JPDLO FRP
*U LV Z&KKODU OZDW' G86$&*ULVZROG#FDODFDGHP\ RUJ
*XDGDQRNFPBL3D X CBRJ RIIUWMRY HIXDGDQXFFL#JPDLO FRP
*XHYDMWQQODLWEDQDEXB YDUD#]RRORJ\ XEF FD
+DGCRK®UOHV GUBREWE KINGEDGFU #XI1V DF ]D
+DMGDPRZLF] ,BREOHKIBM GO PR#DS VLHGOFH SO
+DUPD/QLORSXVWUDDLO®R +DUPV#PXVHXP ZD JRY DX
+DUYWUN 6WBSREXYWODOND+DUYH\#PXVHXP ZD JRY DX
+DUZRBBHV 'RXUBBY¥MKDUZ #HPDLO XN\ HGX
+DXSMLQ] -RDFRHPPDWQY #JRRJOHPDLO FRP
+DXSW +LURNBPDQV
+HQGULHABHULMHOJLXRGHULN +HOQGULFN[#QDWXUDOVFLHQFHV EH
+HUYp &KULVWRSEHLOBWPQKQ IU

+HVVHOEHUJ 7K RPORPHDUWHKOEHUJ#]RR R[ DF XN
+[IHU +XEHUWHWPDMNREHUW KRHIHU#VPQN GH

+ROP &KULVWLQD FKWIW WHQPDKROP#SRVW DX GN
+RQERVKIONRDSDRKNLNKRQGD#PEL QLIW\ FRP
+RUBMWHWBXVWUKBUDN#DRQ DW

+RUDN *X G UPXQY WO D

+RUPLJD *XVWIBBRBRXBWRIYRKRUPLIJD#JPDLO FRP
+|UZHJ &KULWY $XR/SWRKILD.VWRSK KRHUZI$3#$70
+RXKXHKVYDLZBBPD #KRWPDLO FRP

+VLHK 6DP/XIQQ <O UP DIOAL HK#E L R]HDXWHWY B XUIL G H
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