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$P ERVHQ 7 UXVW RU( BISKDQW $ QQXDCB HSRUN

7KH $PERVHOL (OHSKDQW 5HVH

ZRUOG V ORQJHVW FRQWLQXRX

SURJUDPPH QRZ FQWRUL VSV (

FRQWULEXWHY WUDLOEOD]LQJ NQRZOHGJH RI ODUJH
PDPPDO VRFLRHFRORJ\ SURYLGHV D EDVLV IRU
SXEOLF XQGHUVWDQGLQJ DQG FRQFHUQ IRU
HOHSKDQWY DQG WKHLU HFRV\VWHPV DQG
FRPPXQLFDWHY LQIRUPDWLRQ HQKDQFLQJ
FRQVHUYDWLRQ LQ WKH $PERVHOL HFRV\VWHP DQG
IRU UHJLRQDO DQG JOREDO HOHSKDQW SRSXODWLRQV

$ QR DERXWGDVD $7( UHVBLOV WH LOWIRXDO
SIRSHUV WKW R DOIGDVD XVHG 1Q WKLY IHSRUVEXW

Z HZ DQWR HQDE®! RXUHFRV VWP SDUHYY VR
VKDUH WH LQIRWPP DARQ Z IGH® 7R LHTXHWP RUH
GHVLBIG GDW RUKLIKHUUHVROMRQ P DSV SGDWH
HP DIOXV RQ LQI R# HBISKDQWUX\VARU
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7KH $PERVHOL (OHSKDQW 5HVHDUFK 3URMHFW QRZ KDV RYHU

WKH OLYHV RI LQGLYLGXDO HOHSKDQWY 7KLV ORQJHYLW\ DOQC
HOHSKDQWY DQG WKH LPSRUWDQFH RI WKH ODDVDL FRPPXQLW
HFRV\VWHP SDUWQHUV ZKR KDYH HQDEOHG WKH VXUYLYDO RI

SURWHFWHG $PERVHOL V KDELWDWYV DQG HFRV\VWHP

$ NH\ HOHPHQW RI WKH ORQJ WHUP UHVHDUFK LV LQ LQFUHDYV
DQG WKHLU KDELWDWYV UHVSRQG WR GURXJKWY DQG SDUWLF
VZLWFKLQJ EHWZHHQ KLJK DQG ORZ UDLQIDOO ORQLWRULQJ

UDWKHU WKDQ GURXJKW DORQWA WPWOREH POE®EFRWOQWR SUHGLF
UHVLOLHQFH LQWR WKH IXWXUH 5DLQ \HDU UHSUHVHQW
YHU\ ZHW DQG WKH FRQVHTXHQFHV IRU HOHSKDQW VXUYLYDO

2XU WUDLQLQJ SURJUDPV IRU HOHSKDQW ELRORJLVWY DQG PD
ZRUNVKRSV LQ KDYH LQFUHDVHG WKH LPSDFW RI WKH SUR
VXSSRUW VWXGHQWY IURP $PERVHOL FRPPXQLWLHV ZLWK VFK
SROLF\ IURP WKH SHUVSHFWLYH RI WKH HOHSKDQWY DFWLQJ
GHEDWHYV DERXW WKH SURWHFWLRQ RI WKHLU KDELWDWV LV

$7( WKDQNV WKH 0DDVDL ODQGRZQHUV DQG LQGLYLGXDOV ZKR
HOHSKDQWY DQG RXU HFRV\VWHP SDUWQHUV WKH .HQ\D :LOG
DQG 7UDLQLQJ —QVWLWXWH :57— &RPPXQLW\ &RQVHUYDQFLH
/JLIH )RXQGDWLRQ :H DOVR WKDQN RXU .HQ\DQ DQG LQWHUQD
7UXVWHHY DQG HVSHFLDOO\ RXU GRQRUV IRU WKHLU VXVWDLQ
WKHLU VXSSRUW LQ SURWHFWLQJ $PERVHOL
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$W WKH HQG RI WKHUH ZHUH OLYLQJ HOHSKDQWYV E\ W
TKHUH ZHUH PDOHV DQG IHPDOHV NQRZQ WR EH DOLYH L
QXPEHU RI LQGLYLGXDOV WUDFNHG IURP ELUWK KDG JURZQ WR
ZHUH ILYH \HDUV ROG RU \RXQJHU ZKLOH RQO\ IHP D
\HDUV RI DJH GXH WR WKH PDMRBIPRWUWWD MKW RI ROGHBRXDRW
SRSXODWLRQ SURILOHV IURP WKH V WR QRZ DUH LOOXVWUD

JLIXUBBRSXODWLRQ SURILOHV IRU $PERVHOL HOHSKDQWYV L

2Q0\ FDOYHV ZHUH ERUQ LQ FRPSDUHG WR ERUQ LQ
GLHG DW 7KH GURXJKW SHULRGV RI ZHUH DVVRH
FDOYHV DQG ROGHU DQLPDOV GHDWKV LQ LQ E X

IHFXQGLW\ ELUWK UDWH IRU DGXOW IHPDOHV )LJXUH DQG
SHULRGV )HZHU IHPDOHYV DUH OLNHO\ WR FRQFHLYH LQ GURXJ
HITHFW RH GURXJKW ZLWK WKH UHVXOWLQJ SRRU IHPDOH
GXH WR WKH PRQWK JHVWDWLRQ SHULRG
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)LUXWH 94U DWW @QvH ELUMY SHU IHP DeV! \HDWRG IRUWH SDWAMQ\ HDW/ FRP SDUHG \R
KUK WIQIDOEXWGLRXIKW P ROWMVEHRWH $YHDIHIHAMV RYHU  \ HDW/IVWKRZ QZ IW WH
GRWMG @H
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(OHSKDQWYVY OLNH PDQ\ OLYLQJ RUJDQLVPV UHSURGXFH DW KL
LQ )LJ 7KH DPRXQW RI HQHUJ\ DYDLODEOH IURP WKH HQYL
ZLWK DEXQGDQW HQHUJ\ PRUH FDQ EH DOORFDWHG WR UHSUR
DQG ILJ WUHHY DOO KDYH SHULRGV ZKHQ H[FHSWLRQDO QXPE
RQFH HYHU\ LQGLYLGXDO LV SUHJQDQW RU IUXLWLQJ 7KXV P
SRVVLEOH WUHHYVY LQYHVW DEXQGDQW HQHUJ\ LQWR IUXLWYV

PDVV SURGXFWLRQ RI RIITVSULQJ DOO DW D VLQJOH WLPH -Q

EDELHVY LQ UHODWLRQ WR H[FHVV HQHUJ\ EXW UDWKHU SXW H
ZKHQ WLPHV DUH JRRG IRU WKHP IRU H[DPSOH OLRQV ZKR W\
ZHOO RYHU KDOI WKHLU FXEV LQ EDG WLPHV ZKLOH PRUH FXE

(OHSKDQWV GHVSLWH WKHLU VL]H DQG H[FHSWLRQDOO\ VORZ
DEXQGDQFH E\ ERWK LQFUHDVLQJ WKH UDWHYVY DW ZKLFK LQGL
KLJKHU FDOI VXUYLYDO $ EDE\ ERRP IRU HOHSKDQWYVY UHSUHV
ELUWK DIWHU D SHULRG RI ORZ SURGXFWLRQ RU ZKHQ PDQ\ IH
DJH JURXS \HDUV 7KHVH ERRP \HDUV KDYH EHHQ REVHUY

IHZ FDOYHV KDG EHHQ ERUQ LQ WKH GU\ \HDUV EHWZHHQ D
RI DYDLODEOH EUHHGLQJ DJH IHPDOHV JDYH ELUWK UHVXC
8QIRUWXQDWHO\ LQ DQRWKHU H[WUHPHO\ GU\ SHULRG UH

WKHVH ERRPHUV -Q DYHUDJH \HDUV IHZHU WKDQ Rl FDOY

‘H VDZ D VLPLODU ELUWK SHDN LQ WKH ODWH V DQG WZR E
FOHDUO\ IROORZ D GURXJKW UHODWHG GURS LQ IHPDOHV FRQ
OLPLWHG IRRG RU IURP WKH LQFUHDVHG GHPDQGV RI D VXFNO
\HDUV ODWHU OHDG WR D SXOVH LQ ELUWKYV 2WKHU KLJKV DO
IHPDOHVY PDWXULQJ :KHQ ERWK IDFWRUV DUH LQ V\QHUJ\ WK
SURGXFHG $ ELUWK VXUJH IROORZHG D SURORQJHG SHULR
DPRQJ DGXOW IHPDOHV DQG FDOYHV -0Q GHVSLWH D OD
PDWXUHG IHPDOHV FRQGLWLRQV ZHUH WRR SRRU LQ WKH SUH
IHPDOHV WR EHFRPH SUHJQDQW VR WKH\ DHPDQAIQB\G WWRHDT \D W F
FRQGLWLRQV LPSURYHG -Q WKH VHFRQG KDOI RI 7ZHQW\
IHPDOHV ZLOO JLYH ELUWK

OXOWLSOH IDFWRUV FUHDWH WKH FRQGLWLRQV IRU HOHSKDQ
JRRG UDLQVY WKH DELOLW\ WR ZHDQ FDOYHV HDUO\ ZLWK WKH
IHPDOHYVY HQWHULQJ UHSURGXFWLRQ IRU WKH ILUVW WLPH 7K
RI WLPHV IRU WKH $PERVHOL HOHSKDQWY DQG LQGHHG KDYH
HOHSKDQWY VXFK DV 6DPEXUX LQ QRUWKHUQ .HQ\D 7DUDQJL
$IULFD %DE\ ERRPV DQG EXVWV PD\ EH D UHJXODU IHDWXUH
SURYLGH IDVFLQDWLQJ LQVLIJKWY LQWR HOHSKDQW ELRORJ\ D
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(OHSKDQW QXPEHUV DUH UHJXODWHG E\ IRRG DYDLODELOLW\

QRQ HTXLOLEULXP HFRV\VWHPV VXFK DV $PERVHOL ZKHUH WK
KHUEV WR UDLQIDOO WHPSHUDWXUH DQG VRLO W\SHV YDULH

WR D SXOVH LQ WKH SURGXFWLRQ RI JUD]LQJ ZLOGOLIH DQG H
GHDWKYV

5DLQIDOO KDV EHFRPH PRUH HUUDWLF LQ LWV GLVWULEXWLRGQ
SUHGLFWDEOH SDWWHUQ RI ORQJ DQG VKRUW UDLQV LV FKDQ
VNHZHG GLVWULEXWLRQ ZKHUH PRVW UDLQIDOO RFFXUV LQ M
YHIHWDWLRQ JURZWK 7KHVH IDFWRUV GHWHUPLQH IRRG DYD
IRU HOHSKDQWYV $V ZH VKRZ )LJ UDLQIDOO LV KLJKO\ SD

VSDFH LQ VHPL DULG HFRV\VWHPVY OLNH $PERVHOL JLYHQ WK
DEOH WR DVVHVV YHIHWDWLRQ JURZWK LQ WKH IDFH RI FKDQJ
HFRV\VWHP DQG HOHSKDQW UHVLOLHQFH 7KLV ZRUN LV RQ
DVVRFLDWH DQG FROODERUDWRU VLQFH

YLIXWH  5DIQID@ HDW/ 2 PAYR 6HSWILRP R VKRZ IQJ WH P RQWM® GMMEXWRQRI
WDIQ JUHHQ DQG WH FXP XOWYH VRVBCRYHUWH\ HDU RIDQIH 7KH  \ HDUDQQXDCP HDQ VRVEZO
GRWHG @QH DQG P HDQ P RQWM® GMMEXWRQV VP DAEGAN GRW DUH YWXDDHG
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$OWHUQDWLQJ ZHW DQG ORQJ GU\ SHULRGYV DUH H[SHFWHG WH
FKDQJH 7KXV ZH SUHGLFW PRUH ERRP DQG EXVW F\FOHV RY
FRQFHSWLRQV GXULQJ KLJK UDLQV IROORZHG E\ GHDWKV DQG
ZH UHFHQWO\ REVHUYHG )LJ 7KH ORVV Rl FDOYHV GXULQJ
SRSXODWLRQ FRQVHTXHQFHV VLQFH WKH UHPRYDO RI D VXFN
UHSURGXFWLRQ IRU IHPDOHV +RZHYHU ODUJH ORVVHV LQ DQ
OHDGLQJ WR LUUHJXODU SXOVHV LQ WKH QXPEHU RI PDOHV G
UHSURGXFH 7KHVH FRKRUW SXOVHV UHVXOW LQ XQSUHGLFWD
FRPSHWLWRUV ZLWKLQ IDPLOLHVY DQG DFURVV HFRV\VWHPV 7
UHVHDUFK LQWHUHVWYV IRU WKH QH[W GHFDGH

'URXJKW GULYHQ ORVV Rl WKH HOGHVW HOHSKDQWY E\ FRQW
FRQVHTXHQFHYV 7KHVH HOGHU DQLPDOV ERWK PDOHV DQG IHF
NQRZOHGJH VRFLDO HFRORJLFDO DQG HQYLURQPHQWDO UL
ZLVGRP GLVDSSHDU OHDGLQJ WR WKH SRWHQWLDO IRU VRFLD
UHSURGXFWLYH VXFFHVV *HQHUDWLRQV RI EHKDYLRXU DQG F
VXUYLYRUV FKDQJLQJ UDQJLQJ SDWWHUQV DQG LQFUHDVLQJ
&KDQJLQJ SUHVVXUH DW WKH LQWHUIDFH EHWZHHQ SHRSOH D
LQFUHDVHG QHJDWLYH LOQWHUDFWLRQV DQG ZH PRQLWRU WK
BHFWLRQ 9- %
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'LWK WR \HDUV RI GDWD RQ WKH UDQJLQJ RI \RXQJ PDOH H
DVVHVV WKH SDWWHUQV RI PRYHPHQW DQG UDQJH XVH DFUR

ZH QRWH LQ 6HFWLRQ -—- 2XU FROODUHG PDOHV VKRZ D UDQJ
VKRZLQJ VLIQLILFDQWO\ EURDG PRYHPHQWY DFURVYV WKH HFH
7DQ]DQLD VHH )LJIJXUH 6RPH DUH QRZ UHDFKLQJ \HDUV R
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(DFK PDOH XVHV GLIIHUHQW DUHDV RI WKH JUHDWHU HFRV\V
6HYHUDO PDOHV XVHG DUHDV DFURVV WKH - QWHUQDWLRQDO
PRYHG LQ UHVSRQVH WR D YDULHW\ RI GLIITIHUHQW YDULDEOH
RHVWUXV IHPDOHV RU SRWHQWLDOO\ KXPDQ ULVNV PDNLQJ

YLUXWH  7WAWRI ILYH FR@HG\ RXQJ P DBVIQ WKRZ Q) WH EUHDGW RI DUHD XVHG
| RFDWRQVIWRP  KRXWY 1 HV



$P ERVHQ 7 XM RU( GISKDQW $ QQXDC6 HSRUN

( -8 & -8

-Q FROODERUDWLRQ ZLWK .:6 WZR NQRZQ DGXOW IHPDOH H(
IDPLOLHV ZHUH ILWWHG ZLWK *36 FROODUV LQ WR PRQLW
RXWVLGH WKH SDUN 2QH RI WKHVH FROODUYV IDLOHG LQ

IRUDJH DYDLODELOLW\ LQ WKH FHQWUDO VZDPSV KDV ORQJ

WR DFNQRZOHGJH WKH FRQVLGHUDEOH DPRXQW RI WLPH WK
RZQHG ODQG WKURXJKRXW WKH \HDU

JUXWH  )HP DBIWDQILQI P DS / RADARQVIWRP KRXWD 1 HV







































