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+RRS +RXVH )D|

&DOO WKHP ZKDW \RX OLNH
EHHQ VXFFHVVIXOO\ XVHG L
ZRUOG IRU \HDUV DQG DI
86 7KLV FROOHFWLRQ RI |
LQIRUPDWLRQ DQG DGGLWLR:
LQ RQH ORFDWLRQ :KHWKH!
ZKDW D KRRS KRXVH LV R
ZLWK WKHP WKH IROORZLQ
DV D YDOXDEOH JXLGH UHJL
H[SHU

:KDW LV D KRF
DOG ZKR XVH

,Q D QXWVKHOO KRRS KRXV
JURXQG FRYHUV XVXDOO\
VKDSHG WXEXODU JDOYDQL
XVXDOO\ DUFKHV FRYHUHG .
WR HQKDQFH WKH JURZWK D¢
YHIJHWDEOHV EHUULHV DC
WKH FORWK FRYHUHG DUFK
IURP WKH ROG ZHVW WKHYV
GLUHFWO\ RYHU WKH JURX!
DQG VHUYH DV D PHDQV RI Ol
VHDVRQ IURP VWDUW WR ¢ (
FRQWUROOLQJ WKH HQYLUR
SODQWY WKDW ZRXOG RWKH!L
PHUF\ RI PRWKHU QDWXU

8VHG E\ KREE\ JDUGHQHUV
DQG SURIHVVLRQDO FRPP}H
KRXVHV DUH DQ HFRQRPLFDO
JDLQ FRPSHWLWLYH DGYDQ
ODQG XVH DQG LQFUHDVH
DUH DV PDQ\ NLQGV RI KR
DUH GLIIHUHQW QDPHV IRU
PDQDJH SODQW JURZWK 6
KRXVHV IRU VKHOWHULQJ OL
DQG SLJV 7KH GHVLJQ LV \
WDNLQJ EHWWHU DGYDQWDJ|
JURZLQJ "

‘LWK LQJHQXLW\ DQG PXFI
DQG JDUGHQHUV KDYH IRXQC
ZD\ WR KHOS UHGXFH WKH U
ZHDWKHU DQG DUH SURGX
I[UXLWV YHJHWDEC

+RZ DUH KRRS
GLITHUHQW IURP JI

7UDGLWLRQDO JUHHQKR
VWUXFWXUHV UHTXLULQJ D |
DQG XVXDOO\ KHDWHG DQG
DUH KHDWHG DQG FRROHG
HQHUJ\ LQ DGGLWLRQ WR
DUH PRELOH WHPSRUDU\
SRO\HWK\OHQH ¢ OP DQG X
EXLOGLQJ SHUPLW ORVW KI
RQO\ E\ WKH VXQ DQG DUH
GHVLJQ DQG PDQXDO PDQL
WRS RU GRRU ZLQGRZV 2IW
ZLWKRXW GLVDVVHPEOLQJ \
PXFK OHVV H[SHQVLYH WR
PDLQWDLQ 7KH\ FDQ EH )\
GXULQJ WKH JURZLQJ VHD'
GLIIHUHQW FURSV DQG YDU

K\ XVH D KRRS

7KH IROORZLQJ OLVW RI KI
KHOS \RX HYDOXDWH ZKHW
ULIJKW I

(IWHQGHG JUR: + KRRS KRX
HIWHQG WKH JURZLQJ VHDVF
IRXU PF ,Q D FRPSHWLWL)
JURZHUV FDQ JHW WKH MXPS
IRU ORFDOO\ UDLVHG TXDO/|
'LWK JRRG SODQQLQJ PX
GLIIHUHQW SODQW YDULHWL
QRUPDO DYDLODELOLW\ SHU
OLNH VWU

SHODWLYHO\ LQH[SHQVLYH
TXLFN FRVW + ORVW VRXU
FRVWY DW DSSUR[LPDWHO\
ZLWK D FRVW UHFRYHU\ SF
RQH JURZLQ (IHIHFWLYH !
IURP SUHGDWRUV DQG z
(QFORVHG KRRS KRXVHV QDW
IURP ELUGV URGHQWYV GHHL
,QVHFW LQIHVWDWLRQV FD
FRPSOHWHO\ HOLPLQDWHG G
VLGHV GXULQJ YHQWLODW
KRXVH HQYLURQPHQW LV
EHQH¢ FLDO LQVHFWV PRUH F
HWF FDQ EH GLVFRXUDJHG
QHHGHG :HDWKHU H[WUHPF



8.1V 6RIW )UXLWYV ,QGX
$PLG )RUHLJQ &RPSHWL
+RRS +R:

,Q ZKDW LV KDLOHG DV D 3|
VXFFHVV VWRU\" KRRS Kf
%HUU\ VDOHV DND VRIW
UHSRUWHGO\ JURZLQJ DQ
\HDU ZLWK RYHU RI DQQ»
JURZQ LQVLG

7KDW ZDV QRW WKH FDVH
%DFN WKHQ WKH LQGXVWL
ZHHN VHDVRO DOG WKH PD
ZLWK IRUHLJQ LPSRUW
WXQQHOIDFWY FRP UHSRU\
KDYH EHHQ PDGH LQ FR R¢
QHZ YDULHWLHY DQG FXOW?
GRXEW WKH PRVW UHDVR
HVWDEOLVKPHQW RI WKLYV
FUHDWLRQ RI WHPSRUDU\ ¢ H
KDYH EHHQ JUHDW = ORZ |
¢ HOG WR ¢ HOG FORVDEOH
SURGXFWLRQ DQG IXOO0O\ YI
SURGXI

7KH\ DOVR FODLP WKDW 3, W
HFRQRPLF WR JURZ VWUDZEF
WR WKH VWDQGDUGYV RI UHO KL
E\ FXVWRPHUV ZLWKRXW

6RXLKWWS 2727Z7Z WXQQHOIDEF

3

DFFH"

KRRS KRXVHV H[FHVVLYH L
KDLO KLJK ZLQGV XQWLP
PLQLPL]JHG E\ WKH SURWHFW
RI WKH KRRS KRXVH 2QH |
SRLQWYV WR SURWHFWLRC
VRPHWLPHY KLJKO\ GDPDJLC
EHQH¢ W RI KRR

/JRQJHU JURZLQJ VHDVRQ D
SODQWYV DQG JURZHU LQJ
PDUNHW VWUDWHJ\ DQG S
8VLQJ GLIIHUHQW YDULHWLH
JURZWK WLPH LQ PXOWLSOF
PD[LPL]H KDUYHVWV DQG D
IUXLWV DQG YHJHWDEOHV )
SODQWLQJV RI GLIIHUH

H[WHQGHG JURZLQJ SHULRG F
SRVVLEOH ZKHUH RQO\ VLQ
ZRXOG RWKHUZLV

+RRS KRXVHV PLQLPL]H WK
(YHQ LI D JURZHU KDV RQ
FURSV LQ SURGXFWLRQ XQG
LV QRW OLNHO\ WR ORVH E
KRXVH I

7KH SRVLWLYH SV\FKRORJLI
LQVLGH D KRRS KRXVH 32
RXWVLGH ~ HVSHFLDOO\ L
FLWHG UHSHDWHGO\ DV DQ
JURZ 7KH SHDFH RI PLQG W
ULVN PDQDJHPHQW LV
$GGLWLRQDOO\ EHLQJ DE(
XQGHU WKH SURWHFWLRQ R
LV VQRZLQJ UDLQLQJ FROC
WLPH DO

+RRS KRXVHV FDQ HFRQRP
QHHGV RI JDUGHQLQJ HQWK:
JURZHUV PDUNHW JURZHUV
JURZ 9DULRXV KRRS KRXV

DQG GXUDELOLW\ OHYHOV C
LQYHVWPHQW )RU JURZLQJ
E\ WKH DFUH WKH SURGXF

WRGD\ WR PDNH LW PRUH S

KR X

8QOLNH D JUHHQKRXVH D
QR FRPPLWPHQW WR D SHUP|
SURSHUW\ DQG XQGHU PRV'
QRW UHTXLUH D EXLOGLQ.
DOzD\V DGYLVDEOH WR FKH

+RRS KRXVH NLWV DUH DYDI
DOG PDLO RUGHU DQG WK}
\RXUVHOIHU DUH RIWHQ DY
7KH KRRS KRXVH LV ORZ PI
PDWHULDOV DUH UHF\FODEC(
DQG GHYHORSPHQW DUH X
ZRUOG E\ JURZHUV PDQXIDFV
WR DGYDQFH WKH FDSDELOL
KR XV



+RRS KRXVHV FDQ EH ZD
QDWXUDOO\ + FRVWO\ HTXL!:
5RO0OLQJ RU UDLVLQJ WKH
RSHQLQJ XS GRRUV ZLQGRZ
WR SURYLGH JRI

+RRS KRXVHV FDQ ZLWKVWDC
SURSHU SODFHPHQW DQG
VXFK DV VQRZ UHPRYDC
SUHYHQW

7KH YHUWLFDO VSDFH ZLW
WKH JURZHU WR PD[LPL]H >
DGGLQJ SXUOLQV IRU KDQ
YLQLQJ IRU W

+RRS KRXVHV FDQ GRXEOH
WKURXJKRXW WKH \HDU V

+RRS KRXVHV DUH HDVLO\ U
XVXDOO\ EH DFFRPSOLVKHG
WKH VW

+RRS KRXVHV DOORZ JUF
FKHPLFDOV DQG HQKDQF
EHQH¢ FLDO LQVHFWV WR

7KH JURZHU FRQWUROV \
ZHDWKHU +RRS KRXVHV

PHWKRG RI WKH JURZHU T\
WULFNOH LUULJDWL

(DUO\ DSSHDUDQFH RI FUR
FDSWXUH DQG KROG D VKDL
QRQ KRRS KRXVH SURGXFH
HVSHFLDOO\ LI WKHUH KD\
FURS IDLOXUH GDPDJH W
SUHYH

$UH WKHUH RW
IRU KRRS K

$URXQG WKH FRXQWU\ DQG
KRXVHV KDYH PDQ\ GLIIHUH
VRPHWLPHV UHIHUUHG WR
WKH WXQQHO OLNH KRRSV DI
WR ZDON LO WKHP 7KH WHU
WKH VKRUWHU YHUVLRO WKEL
SHRSOH LQVLGH ,Q WKH 8
VLPSO\ DV 3WXQQHOV’" LQ
$QRWKHU FRPPRQ QDPH LV 3S
WKH\ DUH FRYHUHG ZLWK
SRO\WKHQH LQ WKH 8. +F
UHIHUUHG WR DV FROG IUD
VWUXFWXUHV 0DQ\ RI WK
KRRS KRXVH NLWV VLPSO\ FI
EXW IRU SXUSRVHV RI FOD
XVH WKH ZRUG JUHHQKRXVH
VHQVH 7KH WHUP +D\JURYF
QDPH IRU D W\SH Rl WXQQHO

$UH WKHUH GLII
Rl KRRS KK

+RRS KRXVHV FRPH LQ DO
VKDSHVY 6RPH DUH KRPHPD
VROG DV NLWV IRU HDV\ C
KRXVHVY DUH PRUH SRUWD
PDQ\ JURZHUV KDYH LQJHQLF
RU UDLOV DV D PHDQV RI PR
WR RWKHU ORFDWLRQV DOQ(
DV WKH JURZLQJ VHD"

$ SURGXFW NQRZQ DV +D\JUF
LV DYDLODEOH LQ WKH 8 6
8QLWHG .LQJGRP DW +D\JL
VWUXFWXUHV DUH GHVLJ
RSSRVHG WR IUDFWLRQV RI
KRRS KRXVHV 7KH +D\JURY}
D VHULHV RI VLGH E\ VLGH
D PLQLPXP RI WKUHH ED\V
WKH VWUXFWXUDO VWUHQ
VLGHZDOOV EHWZHHQ WKHP
EDVHERDUGYV DO

+LJK YHQWLODWLRQ LV RQ
WKHVH WXQQHOV DFFRU(
FDQ FRYHU DFUHV RI JURXQ
H[FHVVLYH VXQ ZLQG UD



FDQ DOVR PDQDJH WKH WHP
LQVLGH E\ VOLGLQJ WKH St
SDUWLDOO\ RU FRPSOHWHC
FRPSOHWHO\ ZKLFK HQKEL
SURFHVY DV ZHOO %HFDX"
EHWZHHQ WKH ED\V RQO\ I
LV IUHH WR PRYH DOO WKUF
SUHYHQW RYHUKHDYV

7KH WXQQHOV DUH DOVR HI
HTXLSPHQW 7HOHVFRSLQJ K
DYDLODEOH WR VXLW WKH
FDQ EH PRYHG WR RWKHU ¢
E\ GLVDVVHPEOLQJ DQG UH L
ORFD

6SHFLDO OHJ GHVLJQ SUHYI
OLIWLQJ RIl WKH JURXQG
URSLQJ WKDW VHFXUHV W
ZLWKVWD

7KH\ DUH WKUHH VHDVRQ VV
IRU ZLQWHU VQRZV 'XULQ
FRYHULQJ LV SXVKHG WR R
URSLQJ DQG FRYHUHG ZL)\
SURWHFW WKH SRO\ ZKLOH
H[WHQGV WKH OLIH RI WKH ¢
ORQJHU WKDQ \HD|

$V ZLWK UHJIJXODU KRRS KRX
TXLFNO\ SD\ IRU WKHPVHOYH
WKH SURWHFWLRQ IURP W
JURZLQJ VHDVRQV LQ VSUL
\LHOG SURGXFW TXDOLW\ D¢
FKHPLFDO DQG ODERU FRVW'
6RPH JURZHUV UHSRUW WKDW
HOLPLQDWHY WKH QHHG WR
DV PHWK\O EURPLGH

+D\ JURYH EUDQG WXQQHOV
DFUHV LO FRXOWULHV D
YHUVDWLOH UDQJH RI SURC
DQVZHU WR DOO JURZ}
FLUFXPVWDQFHY DQG EXVLQ
FRPELQDWLRQ ZLWK RWKF
WXQQHOV FDQ VLJQL¢ FDQ)
FUHDWH OR\DO SURGXFH EX
WKH FRQVLVWHQW TXDOLW\
QRW VXIIHUHG WKH H[WUHPH
DOG FDO DUULYH DW WKH PD
i HOG J

KDW JURZ'

LQ D KRRS

7R DQVZHU WKH TXHVWLRQ
KRRS KRXVH ~ \RX ¢ UVW QHHC
6SULQJ FURSVY VXPPHU IDOC
WRR 7KH KRRS KRXVH DO
DQRWKHU VHDVRQ ZLWK S
FROG +RRS KRXVHV DUH El
NLQGV RI ARZHUV YHJJLHV |
DQG SLJV ,I VRPHWKLQJ FDQ
\RXU VRLO LQ \RXU JRQH LW
EHWWHU LQ D KRRS KRXVH
OHWWXFHV ARZHUV UDVSEF
EHQH¢, W IURP VRPH SURWI
FROG ZLQG UDLQ KDLO V
DUH PHQWLRQHG IUHTXHQW(
WKH KLIJKHVW YDOXH ZDU|
YHJIHW

ORVW RI WKH OLWHUDWXUH F
DERXW WKH VXFFHVV RI Kt}
VXFK DV WRPDWRHV FXFX
ARZHUV UHSRUWHGO\ W|
HQYLURQPHQW RI D KRRS K
KLIJIKHU SULFH GXH WR WKHL
&ROG KDUG\ YHIJHWDEOHYV Pt
VXFFHVVIXO LQFOXGH VSLC
EHHW JUHHQV NDOI

SHUHQQLDO ARZHUV YH
*ODGLROXV SHRQ\ OLOLHV
EOXHEHUU\ UDVSEHUU\ EOD
LQWR HDUO\ KDUYHVW XQGH
REYLRXVO\ FDQQRW EH P:
XVHIXOQHVYVY RI WKH KRRS K
LI PRYHG IURP WKHVH SF
KDUYHVW DQG SODFHG RY
UHPDLQGHU RI WKH



‘KHQ JURZLQJ IRU SUR¢ W
WR SODQW DQG KDUYHVW W
WLPH IRU WKH ULJKW FXV
JURZLQJ VHDVRQ DQG QX}
VRXQGV OLNH DQ HODERUDW
EXW IRUWXQDWHO\ WKHUH D
WR VKDUH WKH VHFUHWV
WKH 5HVRXUFHV VHFWLRO |
JURZHU H[SHULHQF

.QRZLQJ WKH LGHDO JURZLQ
YDULRXV FURSV \RX DUH FRI
OHQJWK RI WLPH HDFK \
HVWLPDWHG OHQJWK RI J
IDFWRULQJ LQ WKH H[WH
XVLQJ WKH KRRS KRXVH LC
SUHSDUHG \RX FDQ EHJLQ !

,W LV DOVR LPSRUWDQW W
WHPSHUDWXUHY IRU WKH YL
FDQ JURXS WKHP DFFRUGL
WHPSHUDWXUH UHJXODWLRQ

$UH WKHUH RW
WR XVLQJ KRR

+RRS KRXVHV RIIHU HQWUHS!
IRU SHRSOH ORRNLQJ IRU I
EXVLOHVV EXW ZKR GR ORW
KXQGUHGV RI DFUHV %H|
H[WHQG WKH JURZLQJ VHDVR
FURSSLQJ DQG OHDGLQJ WR
WRS JUDGH SURGXFH D UH
ODQG FDQ \LHOG VLJQL¢ FC
WUDGLWLRODO ., HOG PHWKFR
FRQGLWLRQV EHLQJ RQH R
IRU DJULFXOWXUDO HQWUHS
D SURPLVLQJ ORZ LQ)

7KH XVH RI KRRS KRXVHV I
YHIHWDEOH WKDW DUH VR(
WKH ORFDO HFRQRP\ /RF
SURGXFH SURYLGHYV KHDOV
HQYLURQPHQWDO LPSDFW IU
SURGXFW WR WKH FRQVXPHL
DSSOLFDWLRQV WR WKH VRL
ZKLFK DOVR OHVVHQV HQ

6RPH KRRS KRXVH JURZHU
DSSUHQWLEFHVKLS SURJUDPYV
ZRUNIRUFH DQG H[SDQG MF
ORFDO IRRG V\VWHP EHQH,
JURZLQJ DQG PDUNHWLQJ HJ
UHODWHG EXVLQHVVHV EHQH
DQG EXVLQHVV RSSRUWXQ
IRFDO ¢ UPV FDQ EHQH¢ W
KRXVH FRQVWUXFWLRQ DQ
RITHULQJ PDLQWH(

$QRWKHU VSLQ RIlI EHQH¢ V
KRXVHV LV WKH FROWULEXW
DJULFXOWXUDO SURGXFWLR
ORFDO VWDWH DQG IHGHUD(
FURSV JURZQ XQGHU KRR
WKH PXOWLSOH ED\ WXQQH
GDPDJH IURP H[FHVVLYH UD
WKXV UHGXFLQJ GLVDVWHU
SRVVLEO\ VSDUNLQJ LQFH(
SURQH WR WKHVH SUREOHP
LQFLGHQWYV RI IRRG VHFXUL\
DW DOO OHYHOV ORRNL
PLQLPLJHULVN ZLWKLQ R
JURZLQJ XVH DQG SRSXOD
PRUH IRRG ZRXOG EH SURGX|
ULVNV DVVRFLDWHG ZLWK |
OHYHO RI FKHPLFDO XVH D
FRQWDPLQDWF

IRFDO IRRG SURGXFWLRQ
KRRS KRXVH SURGXFWLRQ
DIIHFW RQ UHJLRQDO SODGC
WKH $PHULFDQ 30DQQHU"

D 3ROLF\ *XLGH RQ &RPPX!
JRRG 30DQQLQJ 7KH $3$ U]
WKDW WKH KLVWRULFDOO\
UHJLRQDO SODQQLQJ KDGC
PDMRU FRPSRQHQW RI FR
7KH\ FDPH WR UHDOL]H WI
KHLIJKWHQHG DZDUHQHVV
WKH IRRG V\VWHP LV I



7KH $PHULFDO 30DOOHUV $V\
VRPH FRQYHUJLQJ IDFWR
KHLIKWHQHG DZDUHQHVYV DF
WKH IRRG VA\VWHP LV LQ

SHFRJQLWLRQ WKDW IRRC
XS D VLIJQL:, FDQW DPRXQW
oD

$ZDUHQHVV WKDW SODQC
KHOS UHGXFH WKH ULVLQJ
WKH RQH KDQG DQG RE

8QGHUVWDQGLQJ WKDW Wk
DQ LPSRUWDQW SDUW RI F
HFROR

$ZDUHOHVYVY WKDW WKH IRF
D FRQVLGHUDEOH DPRXQW
SURGXFH SURFHVV WUDQ

8QGHUVWDQGLQJ WKDW II
DUHDV DQG WKHUHIRUH W
IRRG IRU ORFDO DQG UHJL
ORVW DW D

8QGHUVWDQGLQJ WKDW ¢
VXUIDFH ZDWHU FDXVH{(
FKHPLFDO IHUWLOL]H
DJULFXOWXUH DGYHUVHO
VXSS

$ZDUHQHVYV WKDW DFFH\
ORZ LQFRPH DUHDV LV DQ
IRU ZKLFK XUEDQ DJULF
LPSRUWDOQ

5HFRJQLWLRQ WKDW PDQ\
VWURQJHU FRPPXQLW\
V\VW

6RXUFH 3ROLF\ *XLGH RQ &RPPXC(
30DQQLQJ KWWS ZZZ SODQQI
IRRG SGI DFFHVVHG

7KH $3$TV QHZ SROLF\ JXLGH
WR 3VWUHQJWKHQ FRQQHFW
SODQQLQJ DQG WKH HPHUJI
DQG UHJLRQDO IRRG SODQ!
WZR RYHUDUFKLQJ JRDOV
EXLOG VWURQJHU VXVWDLQI
FRPPXQLW\ DQG UHJLRQDO
6XJIJHVW ZD\V WKH LQGXVW
LQWHUDFW ZLWK FRPPXQLWL
EHQH¢ WV VXFK DV HFRQRPLF
HFRORJLFDO VXVWDLQDE
FXOWXUD( +RRS KRXVHV KC
SOD\ LQ WKHVH WZR JRDOV |
HFRQRPLF YDOXH RI VPDOO [

,03257%$17 30D
&ROVLGHL

7R WDNH IXOO DGYDQWDJH |
VHDVRQ DIIRUGHG E\ KRF
UHFRPPHQG NHHSLQJ JRRG
FRPSDULQJ QRWHV ZLWt
UHFRJQL]LQJ WKH FRRO VHD
HIITHFWV RQ VHHGOLQJ HV
JUR: $Q LPSRUWDQW VWDUYV
LV WKH DYHUDJH DQQXDO
VSULQJ DQG WKH DYHUDJH I
LQ WKH IDOO = DV ZHOO DV
VRLO WHPSHUDWXUH IRU S
7KH ORFDWLRQ DQG SUHSDU
VLWH V DUH DOVR LPSRUWD}?
WR EH HPSOR\HG ,Q RWKH}
HIWUHPHO\ L

30DQQLQJ WKURXJK E

*RRG UHFRUGNHHSLQJ LV V
LI \RXU HITRUWY DUH SURyg
GRFXPHQW WKH FXOWLYDUV
SHVW PDQDJHPHQW HIIRUW
ODERU XWLOLJHG HTXLSPHC
SDFNLQJ DQG VDOHV UHEFR
EDVLF FRPSRQHQW RI UHFR
JURZHUV WUDFNLQJ WK
KRXVHV DQG ZKDW ZDV Jl
WLPH RI \HDU FRXOG E 7k
S5HVRXUFHV VHFWLRQ RI WE
OLQOQNV WR VSUHDGVKHHWYV
WKH EHILQQHU RU VSDUN LG
JURZHU 2WKHU VXJJHVWHG



DQG SXUFKDVHG SODQWYV
VRLO DPHQGPHQWY DQG IHU
VXFFHVVLRQ WLPHOLQHV
\LHOG DQG LQFRPH SURMH
DQG LQFRPH GDWD E>

$ JRRG SODQWLQJ VFKHGXOI
DJHDEOH DQG FRQWLQXDO KI
WLRQ RI VHYHUDO NLQGV RI
EDVHG RQ WKH LQIRUPDWLR(
FRUGVY DUH WKH EHVW LQGL}
WKHUH LV SOHQW\ RI JRRG
WR GHYHORS D VWDUWLQJ
DFWXDO H[SHULHQFH I

6RXUFH 6FKHGXOLQJ 9HJHWDEOH
+DUYHVW Z2ZZ DWWUD RUJ DWWUL

6RLO 7THPSHUDWXUH *HUI
IRU 6HOHFW 8

7(03 SO

FDEEDJH NDOH EURFFROL F
DW VHHGOLQJV

OHWWXFH DQG PRVW VDODG
JHUPLQDWLRQ

VSLQDFEK RS

RQLRQV RS\

UDGLVKHV R!

EHHWYV 6ZLVV FKDU

EHDQV VQDS GU\

EHDQV OLPD F

SHDV RSWI

FRUQ RSW

WRPDWRHV R

SHSSHUV RS

FXFXPEHUV PHORQV VTXD

JUR ODUNHW ODUFK

OXOWLSOH

OXOWLSOH SODQWLQJ RU
FURS RQ WKH VDPH EHG RU
VXUH ZD\ WR JHW PRUH ED!
WLPH 'U &KDUOHV 0DUU DC
PDLQWDLQ 3, \RX FDQYW
FHUWDLQO\ FDQ FRQVLC 7K
UHFRPPHQG WKDW FURSV |
VKRXOG OHYHU IROORZ HDFK
RU EHG LQ WKH VDPH \HDU
RU GRXEOH 7KH SUDFWL
JRRG SODQQLQJ DQG D ZLC
GLIIHUHQWO\ KRZHYHU WKH
6HH 5HVRXUFHV IRU P

'RXEOH DQG WULSOH FUR
PDQ\FURSV WR EH VXIl¢ FLHQV
WKH FRVWY Rl KRRS KRXVH !
WKUHH FURSYV 7RPDWRHV
SHSSHUV DQG FXW ARZHU"'
DFFRUGLQJ WKH UHVE
JRXOGEL

,(QWHUFURSSLQJ 3RV
+R XV

+LJK WXQQHO UHVHDUFK
OLVV VKRZV WKDW LQWH
HQKDQFHV WKH EHQH¢ WV
SURGXFLQJ GLYHUVH YHJH
RYHUODSSLQJ SURGXFWLR!
ZLWKLQ D JlI

7KH UHVHDUFKHUV H[SODL(
3 JURZLQJ RI PRUH WKDQ R
DUHD HLWKHU LQ D URZ RU |
D SUDFWLFH WKH\ PDLQWDL
LQ WKH OLGZHVW VHHPLQJO
DYDLODELOLW\ KLVWRULFI
RI WKH KLIK WXQQHOV LV
FURSSLQJ S

7KLV UHVHDUFK LQGLFDWF
VWDWLRQDU\ KRRS KRXVHYV
WR UHORFDWH WKH VWUXF
VHDVRQ DQG PD\ EH P

7KH UHVHDUFKHUV JR RQ W
LQWHUFURSSLQJ PD\ EH H
5HOD\ LQWHUFURSSLQJ LV (
RI WZR RU PRUH FURSV VLPX



%HQH: WV RI 0XOW
LQ +RRS +

¥ &RVW VDYLQJV ORQH\ VS|
GULS LUULIJDWLRQ OLQH
FRYHUV WKUHH FURE

¥ +LJKHU JURVV SHU DFUH
¢ HOG WULDOV /DPRQW Ut
WR SH

¥ PSURYHG FDVK ARZ
WKURXJKRXW WKH VHDVR!
DW FULWLFDO WLPHV DOC
HYHQO\ RYHU D (

¥ 5LVN PDQDJHPHQW O0XOWL
D KHGJH DJDLQVW WKH OR\
KDLOVWRUPV DQ

¥ QFUHDVHG SURGXFWLYLW
WKXV PDGH PRUH SURGXF\
DUHDV ZKHUH FURSODQC

Py

6RXUFH 6HDVRQ ([WHQVLRQ 7HF KL
KWWS ZZZ DWWUD RUJ DWW

=

RI WKH OLIH F\FO  $V DQ H]
WKH UHVHDUFKHUV VWDW
HVWDEOLVKHG DQG PDUI
WKURXJK PLG -XQH DQG WK
ZLWK WRPDWRHV 2ZLWKRXYV
LQ PDUNHWDEOH \LHOG RI
JURZHU FDQ DJDLQ UHOD\ L
YHIJHWDEOHV RU KHUEV ZL
LOOXVWUDWHY DQ LQWHQVL"
SURGXFLQJ VHYHUDO KL:
FURSV LQ WKH VDPH SURW
KR X

7KH SUHYHQWLRQ RU UHGXI
WKDW KRRS KRXVHV DIIRUG
WKH LQFUHDVHG ELRGLYH
FRPELQLQJ FURSYV LQ WKH V
QRW DOO LQWHUFURSSLQJ V
ZLWKLQ D K

KHQ FKRRVLQJ LOWHUFUR
LW LV LPSRUWDQW WR PDJL

HDFK FURS LQ WK  7RPDWR
H[DPSOH DUH DENQRZOHG
SUR¢ WDEOH LQ KLJK WXQC
SFRPSDQLRQ FURSV™ WKH VX
PD\ EH VXSSUHVVHG D JRF
EULQJ WKH EHVW SRWHQ'
FKRVHQ

IRFDWLRQ DQG 6LW

.O DGGLWLRO WR WKH
FRQVLGHUDWLRQV VXFK DV F
ZLWK JRRG GUDLQDJH DQG J
ZKHUH WKH VXQ LV QRW EOR
REVWDFOHYVY 2Q WKH RWKHU
VLWH LV WRWDOO\ XQSURW
DUH NQRZQ WR ZKLS WKU
HIFHVVLYH VQRZ EXLOG XS
DOQG HLWKHU FKRRVH DQRWK
VWUXFWXUH

6LWH VHOHFWLRQ LV UHOD\V
LV PRGHUDWHO\ OHYHO ZLW
FRXUVH JRRG VRLO IRU S
ZKHUH WUHHV DOG RWKHU R
WKH VXO LV DC 7KH KRRS
ZLOO QHHG DQ LUULJDWL
VRXUFH VR LW LV LPSRUWD
QHDU D ZDWHU VRXUFH RU L
WDQN FDQ EH ORFDWHG QI
D ZDWHU KRVH ZRUNV ¢ Q
ZDUP PRQWKY EXW PD\ QRW
ZHDWKHU ZDWHULQJ RQH IU
LV RQH WF

.QRZLQJ KXPDQ QDWXUH
KRRS KRXVH IDUPHUV UHFR
KRRS KRXVH 3 FORVH WR W
DUH PRUH OLNHO\ WR PDN
HVSHFLDOO\ R 7KLV DO\
DVVXUH WKDW ZDWHU DQG
LI QHHGHG 7KH\ DOVR DGY
GRQIW ORFDWH WKH KRRS
QDWXUDOO\ ARZV H®

THPSHUDWXUH OI

&URSV LQ WKH ¢ HOG DUH DW
Rl WKH GD\ &URSV XQGHU K|
KDYH WKH KRRS KRXVH WR
HIWUHPHVY ORVW RIWHQ S
KRXVHV DQG KRRS KRXVHYV



WKH SODQWYV ZDUP LQ FR
KRRS KRXVH XVHUV DQG PDC
WRR PXFK KHDW FDQ EH PR
FROG 7HPSHUDWXUH PDQDJ}F
KRXVH LV YLWDO WR VXFF
RIWHQ XQGHUHVWLPDWH Wt
WR JDLQ KHDW HVSHFLDOO\ }
RI WKXPE KRRS KRXVHV VKR
LOWHUQDO DLU WHPSHUDMW

+RRS KRXVH WHPSHUDW.
DGMXVWLQJ WKH VLGH YHQW
WHPSHUDWXUHYV %\ UROOL!
HDUO\ HYHQLQJ KHDW FDQ E
FRRO ZHDWKHU /DWHU D
EHJLQ WR VWD\ DERYH GH
UHPDLQ RSHQ +RRS KRXVH .
D PLQL PD[ WKHUPRPHWHI
WHPSHUDWXUHY WKURXJKRXW
WKHUPRPHWHUV ZLOO UHF
PLQLPXP WHPSHUDWXUHV Z
DQG FDQ EH SXUFKDVHG IRL
DOVR UHFRPPHQG FORVLQ
EHIRUH UHWLULQJ IRU WKH
IRU RYHUGQC

'XULQJ FRRO DQG FROGH
LQVLGH WKH KRRS KRXVF
DUH PRUH WROHUDQW RI W
NHSW VHYHUDO GHJUHHYV Z
E\ VHYHUDO GLIIHUHQW PH
XVH URZ FRYHUV WR FDSW>
JURXQG KHDW LV FDSWXUHG
EHWZHHQ URZV %\ ORFDWLQ
WKH KRRS KRXVH WKH KF
FRPSRVWLQJ SURFHVV DGG)

$ KRRS KRXVH RQ D VXVWDI
/IDNH 3HQQV\OYDQLD XVHV
RQ WKH QRUWK VLGH ZKLOH
VWUXFWXUH WR UHWDLQ Kt
DQG KRUVH PDQXUH REWDLC
LQ D FORVHG FKDPEHU V\V\
YHQWLODWLRQ ZKLFK SUR
GLR[LGH WR EH EORZQ
9HQWLODWLRQ LV SXUSRVHI}
RULHQWDWLRQ RI WKH WXQ

WKH SUHYDLOLQJ ZLQGV $0
OHVV WKDQ IHHW ORQJ ZL
HQG IRU HI¢ FLHQW YHQW
ZLWKRX )RRG VDIHW\ FR
PXVW DOVR EH IDFWRUHG L
7KUHH DUHDV Rl FROFHI
VXUURXQGLQJ ODQG LV EHL
ZLOGOLIH RU YHUPLQ FRXO
RU SUHVHQW RQ WKH KRRS
WKH ZDWHU WR EH XVHG S
SURGX 6HH VL

,ZUULIJDWLRQ 30DQQLQ

ORWKHU 1DWXUH ZLOO QRYV
LOQVLGH WKH KRRS KRXVH \
KDV WR SURYLGH D JRRG LUL
KDV WR NQRZ KRZ PXFK WR
ZDWHU 7KH HIIRUW SD\V R
FURSY DV WRPDWRHV WKDW
E\ WKH WLPLQJ DQG T

'ULS RU WULFNOH LUULJ
UHFRPPHQGHG PHDQV RI Z
KRXVH WKLV PHWKRG FRQVH
LW ZKHUH PRVW OHHGHG
VHFWLRQ IRU VXSSOLHUV
VA\VWHPV ,ZUULIJDWLRQ ZLW
EH VFKHGXOHG LQ PXFK WI
LUULJDWLRQ DFFRUGLQJ WR
2KLR 6WDWH 8QLYH

‘DWHU LV QHHGHG LQ WK
DOWKRXJK QRW DV PXFK DFI
RI WKH OLFKLJDQ )RRG DQG )
ORQWUL UHFRPPHQGV D ZDW
LQ WKH ZLQWHU HDUO\ LQ W
WKDW WKH ZDWHU ZLOO GLYV
IUHH]LQJ W  7KH GULS
VIVWHP LQ WKH KRRS KRX
0,))6 LV QRW EXULHG LQ
LUULJDWLRQ LV QRW XVHG L
XVH IURVW IUHH K\GUDQW
ZDWHU LQ WKHVH K\GUDQW
ZKHQ \RX WXUQ WKHP RIl W
$ KDQG KHOG ZDWHULQJ ZD
XVHG LQ WKH ZLQWHU ZI
EHWZHH(



7TDEOH

‘'LITHUHQW PHWKRGV RI

OHDVX (TXLSP ,UuULJ
OHW I SDUDP OHH( FULW $GYDQW 'LVDGYDQ
+DOG 6RLO PF +DQG S 6 R (DV\ WER IRZ DFFXLU
DC FRQWHOQV PRLV VLPSOlI /. HOG ZRUN
UDSSHDL FROV LPSURYH DIWR WDNH
RI V ZLWK HI[SI
*UDYLP|6RLO PF $XJIJHU 6R +LJK DFF IDERU LO
VF FRQWH K Yt PRLV LQFOXGLQJ
PRLV WDNLQJ " FROV WLPH JDS |
V DP ¢ VDPSOL!
UHV
7HO\ 6RLO PF 7THOVLRF |6R *RRG DFF IDERU W
PHW WHO LQFO PRLV LOVWDO OHHGV PDLCQC
YDFEX WHO UHDGLQ. EUHDNY DW
JD X. PRLVWXUH | DERYH
(OHF\ (OHF 5HVLV\ 6R .OVWDOV $IIHFWHG
UHVLYV UHVLVWDC EORFNM PRLV UHDGLQJ VDOLQ
EOR PRLV) EULGJH WHO RYHU ODU.|VHOVLWL
RI WHQVL WHOVLRQ
EH XVFE VRPH PDLO)
UHPRWH | DQG ¢ HOG
:DW &OLP :HDW (VWLP [1R /, HO! 1IHHGV FDC
EXG SDUDPF VWDW RI PRL|UHTXLUHG [ DQG SH
DSSUF WHPSHL DYDL FROV FDO IRL DGMXVWPH
UDGLDWL |ZHDYV LUULJDW|I LW LV
KXPLGL LOIRUP LO WKH IX |[HVWL
HISHFWHG VDPH HTXI| |FDOFX(
GHSHQG FDO VFK FXPEHU
PRGHO X PDQ\ ¢ ZLWKRXW |
SUHGL
ORGL S5HIHUHO SWPRP (VWLP | (DV\ WR 1IHHGV FEDC
DWPRP JD X RI PRL|GLUHFW U |LW LV
FROV UHIHUH ( HVWLP
6RXUFH , %URQHU &RORUDGR 6WDWH 8QLYHUVLW\ ([WHQVLRQ DJUL
ELRUHVRXUFH HQJLQHHULQJ SHYLHZHG KWWS ZZZ HJ
DFFHVVHG -XO\ 6((.,1* 3(50,66,21 72 86( 7+,6 7$%/(

2ULHQWDWLRQ RI

+RRS KRXVH PDQXIDFW
LPSRUWDQFH RI FDSWXULQJ
ZKHQ GHFLGLQJ KRZ WR RUL
WKH SURSHUW\ J)UHTXHQWC
WKDW IRU *ORFDWLRQV QRU\
VKRXOG UXO HDVW WR ZH\
R f ODWLWXGH WKH UL
VR X ,W LV DOVR LPSRUW
KRRS KRXVH IURP FDVWLQJ
WR LW DV WKH VXQ DGYDQF

SUHYDLOLQJ ZLQGV DU
FRQVLGHUDWLRQ WR DW OH
-HWW LQ &ROXPELD OLV
VXQOLJKW LV OHVV LPSR
DQG WKXV D KLJK WXQQH
SHUSHQGLFXODU WF .0 D!
ZKHUH SODQWYV PLJKW EH
H[WUHPH KHDW WKDQ ODF!
RULHOWDWLRO VKRXOG PLC
VXQO



7KH GLUHFWLRQ RI WKH URZ
PD\ WDNH EHWWHU DGYDQWD
LQ GLITHUHQW DUHDV RI WKH
KRXVHV XQGHU VWXG\ ZLWK
J)DUPHU 6\VWHPV UXQV FUR
WKH KRRSV WKH VKRUW GI
ZLWK ZDONLQJ DLVOHV RQ W
FHQWHU RI WKH KRRS KRXVH
$GDP ORQWUL VR XVLQJ V
LOQVWHDG RI SHRSOH PDGH |
SURYLGHV D ELW RI D EXIIt
KHOS SURWHFW WKH SODQW
FROGHU WHPSV ZLQG DQG
SODVWLF IRL

JRRG 6DIHW\ &RQV

$ SXEOLFDWLRQ HQWLWOH
D )RRG 6DIHW\ 5LVN ODQDJH
URGXFHU RIIHUV VHYHUDO
IRU QHZ RU KLJKO\ H[SHULH
FROV

6LWH FRQGLWLRQV UHOCL

KRRS KRXVH ORFDWLRQ@

GR HVSHFLDOO\ WKRVH XS
LO WKH DUHD" +RZ KDV WE
WKH ¢

:LOGOLIH 9HUPLQ DOQG |
WKH SUHVHQFH RI ZLOGC
YDULRXY DUHDYV RI

:DWHU 6RXUFH :KDW UL
ZLWK WKH ZDWHU XVHG L
SURGXI

&URS 6HOHFWLRQ 'RHV W
DIIHFW IRRG VDIHW\ ULV
GXULQJ FOHDQLC

&URS 3URGXFWLRQ +R
FKHPLFDO XVH DIIHFW IRR(
UHFRUGNHHSLQJ" +RZ F
DFFRPSOLVKI

3RVW KDUYHVW 2SHUDWL
VKHG DQG HTXLSPHQW
SUREOHPV" +RZ DERXW HP!
.,V FURVV FRQWDPLQDWL
VKRXOG EH VDOLWLIF

(PSOR\HH 3HUVRQDO +\JL
IDFLOLWLHY SURYLGHG" $L
ZDVK KC

'HVLIJQ DQG 3URFHVVLQJ +
WKH SRWHQWLDO IRU FURYV'
WHPSHUDWXUHY VKRX

&OHDQLQJ DQG 6DQLWL]L
\RXU

6HH WKH 5HVRXUFHV VHFWLEF
UHV KX

JRRG 6DIHW\ *XLGI

$ FRPSOHWH VHW RI YROXQ'
DEOH IURP WKH 8 6 )RRG 'L
&HQWHU IRU )RRG 6DIHW\ D
7TKHVH YROXQWDU\ JXLGHOLC
7KH XVH RI WKHVH JXLGHOL
DOO VWDJHV RI IUXLW DQ
KDQGOLQJ DQG GLVWULEX\
PLFURELDC

*XLGH WR OLQLPL]H OLFU
+D]DUGV IRU JUHVK )UXL
$YDLODEOH RQOLQH DW K)
aGPV SURGJ

JRRG 6DIHW\ DQG 6HFXU

&HQWHU IRU )RRG 6DIHW\ [

&)6$:

86 )RRG DQG 'UXJ $
3DLQW %UDQFK 3DUNZ

0DU\ODQCGC



ODWHULDOV DC(
&ROVLGHL

7KH WZR PRVW LPSRUWDC
KRXVHV DUH WKH SRO\ FRYH!
KROG LW XS :LWKRXW H
UHFRPPHQG PP SRO\ EHFD:
WKDO PP ZLOO ORW ODVW
7KH WKLFNQHVV Rl WKH SRO\
KRZHYHU 3RO\ WHFKQRORJ\
$GGLWLYHV WR WKH SODVWL
EORFNLQJ RU HQKDQFLQJ F
OLJKW GLIIXVLQJ OLJKW
LQKLELWLQJ FHUWDLQ GLVHE
XVH RI FKt 7KHUH LV SRO
WKDW LQKLELWV FRQGHQ
DQG SRO\ WKDW KDV WKHU|
IXPLODQFH 7+% ZKLFK GL
LQIUDUHG OLJKW DQG KH
KHDW 7KLV PDWHULDO FRV\
UHJXODU JUHHQKRXVH SODYV
WKDW WKH SRO\ LQFUHD"
FRV :LWK DOO WKHVH FKF
UHSODFHPHQW WLPH DOORZ
RI WKH ODWHVW WFE 6HH
5HVRXUFHV VHFWLRO IRU PRI
SHUWDLQLQJ WR WKH KRR
OHWDO SLSH SURYLGHV WKt
ULGJHV EXW GRHV PDNH W
PDOHXYHU (OHFWULFDO FR
WKH PHWDO SLSH ZLWK V
EHLQJ WKH VWURQJHVW 3
SODVWLF SLSH LV DQ LQH]
FROVWUXFWLRQ EXW LV I
RSWLRQV ,W LV HDVLHU WHF
YXOOHUDEOH WR ZLOG DOG
H[SDQG DQG FRQWUDFW ZLW
DQG WKH JDVHV WKDW DUH |
ZLOO FDXVH GHWHULRUDYV
SODVWLF FRYHULQJ 7R SUHY
WXQQHO ZHEVLWH UHFRPPF
SLSHV ZLWK ODWH[ SDLQW
W\SLFDOO\ XVHG IRU WKH F
DQG EDVHERDUGV EXW

7KH VKDSH RI WKH VWUXF
RYHUDOO VWUHQJWK 7KI|
UHSRUWHGO\ D EHWWHU VQ
WKH 4XRQVHW URRI DQG L
FDSDFLW\ $GGLWLRQDOO\
RU QR VLGHZDOOV SURYL
KLIJIKHU VI

3KRWRV XVHG ZLWK SHUPLVVLRQ

LQL WXQQHOV LQVWDOOHG RQ D F
U D

0
D UHF\FOHG

s

$GGLWLRODO DOG
2SSRUWX

OLQL +RRS -

:KHQ VSDFH LV OLPLWHG
VWLOO SRVVLEOH 7KH PLQ!
DERYH RIIHU WKH VDPH EHC
YHUVLRQ ZLWK WKH SRVV
UDLVH

39& KRRSV DUH HDVLO\ LQ)\
ZLWK SHUPLVVLRQ IURP W
OLQL WXQQHOV LQVWDOOF
PHWDO EHG DQG D UHF)

JRU OHVV WKDQ D LQ
ORQJ KRRS KRXVH FDQ EH HEL
D UHF\FOHG DXWR WLUH RL
UDLVHG EHG 7KH\ DUH FR



SLSH DQG JUHHQKRXVH SOI
LQFK URSH EHWZHHQ HDFK
YHUVLRQV WKH SRO\ FRYHU
RQH VLGH XQGHU WKH URSH
DQG SODQW

BUEDQ +RRS +RXVHV D
6PDOO 6FDOH

<HV ERWK DUH DOUHDG\ WD
&HQWHU IRU S8UEDQ $JULFXO
KRRS KRXVH DJULFXOWX|I
JURZLQJ GHPDQG IRU IUHVI
&LW\ +RRS KRXVHV DUH D
&HQWHUYTV IDUP NQRZQ I
&RPPXQLW)\ )DUP .&&)
YHJHWDEOH IDUP XWLOL]H
PRUH DUH SODQQHG LI IXC
IDUP LV FHUWL¢ HG RUJD:
$UJHQWLQH QHLJKERUKRRG |
.&&) LV XVHG WR GHYHOR
SURGXFWLRQ SUDFWLFHV
DJULF} 7KH &HQWHU UHFR.
IRU PRUH VPDOO IDUPHU)\
SURGXFH JRRG IRRGV IRU
PRUH SHRSOH ZLOO EHFRPH
WKH .DQVDV &LW\ DU

.&&) SODQV WR H[SDQG WKH
DW WKHLU IDUP DQG IRU |
Y)DUP~ WKDW ZLOO SXW X
WKH :\DQGRWWH &RXQW\ LC
KRSHV WKDW WKH ,QFXEDW
ZKHUH VWDUW XS JURZHUV
DQG LQIUDVWUXFWXUH WR K
IDUP EXVL 7KH LQFXEDWRU
LV DOVR LQWHQGHG WR VXSS
DQG SURYLGH HGXFDWLRQI
WR XUEDQ IRRG SURGXF
XQLTXH SXEOLF SULYDWH
GHYHOR

7KH PLVVLRQ RI WKH &HQWH
LV WR SURPRWH XUEDQ DJl
&LW\ OHWURSROLWDQ DUHD
RI' FLW\ IDUPLQJ

6PDOO FRPPXQLW\ EDV
WKURXJKRXW WKH PHWL
DEXQGDQFH RI IUHVK DQG
UHVLC

1HZ RSSRUWXQLWLHV IRU
WR IDUP DQG JHQHUDWH

$ QHZ NLQG RI XUEDQ GHYV
YDFDQW DQG XQVLJKWO\
XVH DQG WUHDWYV VPDOO
LQWHJUDO SDUW RI D EHD:
QHLJKER

7KH &HQWHU GHYHORSV W
SURJUDPV IRU QHZ DQG H|
DQG IRU FLW\ SODQQHUV DG
LQWHUHVWHG | +RRS KRXV
UHGXFH VRPH RI WKH VWD
ZLWK DJULFXOWXUDO YHC
H[SHULHQFHG IDUPHUV WR PL
IRU VXSSO\ DQG TXDOLW\ % \
WKH PDUNHWSODFH ZLWK VR
+ ORFDOO\ SURGXFHG TXD!
IULHQGOLHU LPSDFW RQ WKF
ODQG LQ D SF

*URZLQJ IRU

(IDPSOHV DERXQG RI SHRSO|
DQG FRPPXQLW\ IRRG QHHGYV
KRRS KRXVHV +HUH DU}

7KH (GLEOH 6FKRRO\

7KH IRONV DW WKH ODUW
OLGGOH 6FKRRO LQ %HUNHO
YHIHWDEOHV YHU\ VHULRXYV
NQRZQ DV 37KH (GLEOH 6FKR
WKH FDPSXV DQG KDV EHFRF
VFKRRO OLIH IRU HYHU\RQH
LV GHVFULEHG DV D FRRNLQJ
EXW WKH GHVFULSWLRQ GF
WKH VWXGHOWY DOG V

$ FROYHUVDWLRQ EHWZHHOQ
‘DWHUV DQG IRUPHU SULQF
6PLWK VSDUNHG WKH LGH
LQ Q DQ DVSKDOV
FOHDUHG WR PDNH ZD\ IR
VSDFH DIWHU WKH VRLO :
FRYHU FURS SODQWLQJ 7KF
NLWFKHQ RI WKH V HUD
DV WKH NLWFKI



7RGD\ WKH RUJDQLF JDUGH
DQG IHHGV WKH VWXGHQWYV [
F\FOH RI 3VHHG WR WDE
HGXFDWLRQDO SURFHVV !
H[SHULHQFH KDV EHHQ Il
FODVVURRP WKH NLWFKH
VWXGHQWY DUH LQYROYHG
H[SHULHQFHV IURP HDF
UHLQIRUFHG LQ WKH RWKHU
VWXGHQWYV WR FDOO XSR:
DQG H[SHULHQFH DV WKH\
DUH LQYROYHG LQ WKH NLW
MXVW WKH FODVVURRP ZKL
NORZ VR PXFK PRUH DERXYV
VWXGHQWY OHDUQ DERXW
OLYLQJ VIVWHPV WKH MR
YRFDEXODU\ RULJLQV RI
OXWULWLRQ ODERU DQG PR
DQG YROXQWHHUV VKDUL
ZHHGLQJ KDUYHVWLQJ FRP
HDWLQJ WRJHWKHU IRU D IX:
RI WKHLU ODERU DQG OHD!
FHOHEUDWH WKHLU HIITRUW)\
DQG ARZHUV RQ WKH WD

,Q IRUWKZHVW 2KLR KRRS
WKLV NLQG RI SURJUDP SRV
PRQWKY DQG FRXOG HQJC
UDQJH RI JUDGH OHYHO\
SURGXFWLRQ LV RSWLPL]H(
UHFRUGNHHSLQJ WKDW KLJ
ODWKHPDWLFDO DQG DFFRX
GDWD PDQDJHPHQW DQG RU.
DGG WR WKH UHSHUWRLUH F
RI D SURJUDP OLNH WKH

JRRG %DQNYV &RPPX(
%DQNLQJ RQ +RRS +R

7ZHQW\ ¢ YH FRPPXQLW\ JDU(
2NODKRPD &LW\ KHOS WKH 8
RI WKH 5HIJLRQDO )RRG %D

LWV PLV )LIJKWLQJ +XQJI

+RS 30DQV DUH XQGHUZD

RI D KRRS KRXVH IRU VHDVR(
EHOH

W WXUQV RXW WKDW WKH QH
LV PRUH WKDQ FRPPXQLWL]
JURZ IRRG 7KH FRPPXQLYV
VHHQ UHGXFWLRQV LQ FULF
RXW RI WKHLU KRXVHV WR Z}

WLFLSDQWY UHSRUW WKDW
DQG WKDW D VHQVH RI V
$GGLWLRQDO SURJUDPV KDY
DV D VXPPHUWLPH SURJUD
EDQN FRPPXQLW\ JDUGHQ
DQG *LUOVY &O0XE &RPPXQLW
NLGV KDYH IXQ ZKLOH OHD
DQG QXWULWLRQ 7KH %R
WKH VLWHV IRU D SURJUDH
DIWHU VFKRRO SURJUDP SUR
VQDFNV DV ZHOO DV PHQ
HGXFDWLRO 7KHUH DUH DI
2NODK

7KH IRRG EDQN UHFUXLWV Q
DQG FRRUGLQDWHYV WKH °
SURPRWH KHDOWK\ HDWLC
DQG HQYLURQPHQWDOO\ IU
RQFH )XWXUH JRDOV LQFOX
DQG VXSSRUW IRU FRPPXQL\
DUHDV RI WKH VWDWH WKH
KHOS HQKDQFH WKH SUF

ODUNHWLQJ $C

6WDQGDUG PDUNHWLQJ DO
PDUNHW JURZHUV LQFOXGH
FRRSHUDWLYHV ORFDO UH
DQG SLFEN \RXU RZ

'LUHFW PDUNHWLQJ DV ZHOC
RU WULSOH SODQWLQJ RI
KRXVH FURSV DUH WKH EH)
WKH DGGLWLRQDO SURGXFW
DQG SUR¢ W

0DQ\ KRRS KRXVH JURZH
FRRSHUDWLYHV WR PDUNHW
FRRSHUDWLYHO\ LV D IDC
VD\V -LP DQG ORLH &UDZIR
3HQQV\OYDQLD 3<RX DUH ¢
VA\VWHP RI ZKLFK WKHUH LV
WKH EX\HU $QG \RXfUH PX
ZLWK WKH PC  7KH &UD
FROVLGHU LW D WUHPHOGR
FRPSHWH LQ WKH PDUNHWS!
RWKHU JURZHUV LQVWHDG
FRPSHWLQJ DJDLQVW HDFK F
PDUN



ODUNHWLQJ

3Ul

&R(

:KROH

&DQ FRQWUDFW .
PDUNHW DQGC
SUHGHWHUP

"KHQ \RX VKLS
SURGXFW SULFH
PR

&RRSHU BRROHG FRVW DQ!
RXW SULFH /
/IRFDO U| SURGXFHU WLP
FRQWDFW SURG.
DQG SURYLGH TxX
RO GHEF
5RDGVLGH OD\ UHFHLYH K $GYHUWLVLQJ HJ[S

ZKROHVDC

FRVWY DOG WLI
SURY|

BLFEN \RXU RZQ
URFH'

/IRZ KDUYH'
2Q0\ DYDLODI

:DVWHG SURC
6PDOO DFUHDJH

ORFLC

6RXUFH KWWS SODVWLFXOWXL

$QRWKHU DSSURDFK WR PDU
LQ XVH LQ .DQVDV &LW\ 3$ |
JRRG” ZDV FUHDWHG DIWHU
GHFLGHG WR RQO\ HDW IRR(
PLOHV RI .DQVDV &LW\ 7K
DV WKH OLOH 'LHW 7HDP )
IRRG JXLGH DQG RWKHU L

+HOSIXO

+RRS +RXVH 6WUHQJ

7R DGG VWUHQJWK WR WK
IUDPH FDQ VXSSRUW YDULI
ZLQG V!

+ '"ULYH SRVWV  WR L

+ 8VH KHDYLHU JDXJH PH\

+ $6G PRUH WKDQ RQH SX

+ '"HFUHDVH WKH VSDFLQJ
GHFUHDVLQJ ULE VSDFLQ.
LOWHUYDOV LOFUHDVHV WK
VWUXFWXUH FD(

+ )DVWHQ SODVWLF JOD]LQ

, WKH KRRS KRXVH ZLOO C
ZLQWHU PRQWKYV VHYHUD:
VWRULQJ WKH KRRS KRXVH
WKH ZLQWHU PRQWKYV WR V!

ORW EH R

ZRUVW ZHDWKHU DQG PDNH
6RPH DOVR DGYRFDWH WKD)
WKH H[SRVXUH WR HOHP!
EHIRUH WKH QH[W VHDVRQ
ZLWK ZDWHU EDVHG SUHVHI
WKH ORQJHYLW\ |

%XVLOHYV

$ EXVLQHVV SODQ IRU DQ DJ
DV PDUNHW JDUGHQLQJ YLD
HIIRUWV PRUH VXFFHVVIXO
SUHWW\ VWUDLJKWIRUZDU
WKH FURSY KDUYHVW WKH F
+ WKHUH DUH DFWXDOO\ \
EHIRUH GXULQJ DQG DIWHU
WKRXJKW WKURXJK DQG F
EXVLQHVV SODQ ZLOO DOVR
JRDOV DQG PHDVXULQJ \RX
DOVR XVHIXO LQ VHEXULQJ
VHFEXULQJ QHHGHG FDSLWDO
\RXU EXVLQHVV LQ D SURIHV
OLJKW $ JRRG EXVLQHVV SO
HOHPHQWYV :KDW LV \RXU SU
GR SHRSOH QHHG \RXU SUR
ZLOO EH \RXU FXVWRPHUV"
UHTXLUHG WDVNV EH DFFR
\RXU EXVLQHVV

BHYHUDO JXLGHV IRU SUHS
VSHFL¢ F WR DJULFXOWXUD
WKH 5HVRXUF]



'"HDOLQJ ZLWK

$ SODVWLF FRYHUHG IUDPH 1
VXVFHSWLEOH WR WKH ZLQ(
SUREOHP QR PDWWHU KRZ F
VHFXUHG ZKHO ;, UVW LOVWDC
IRU PLQLPL]LQJ WKH HIIHF'
VWUHWFK FRUG RYHU WKH W
VLGH WR WKH RWKHU RQH FI
ULE VKRXOG ( $QRWKHU RS
WZR OD\HUV RI SODVWLF F
VSDFH EHWZHHQ WR NHHS WK
WKLV LV DOVR XVHIXO

6RODU 3RZHUHG 7HPSHUD
+ GROTW OHDYH KF

OLVVRXUL FXW ARZHU
VRODU SRZHUHG

'KHQ %U\DQ %RHFNPDQC
OLVVRXUL GHFLGHG WR VWD
D KLJK WXQQHO VHHPHG Ol
%XW KH KDG D SUREOHP +H
"HVWSKDOLD WR PDNH WKH
7JHPSHUDWXUHV LQ VXFK D V
WRR KLJK RQ D VXQQ\ GD\
EH RQ KDQG WR RSHQ WKH
IRU WKH ¢ UH GHSDUWPHQW
WHPSHUDWXUH LQ D KLJK WX
D KRXU SHULRG ~ KH V
VRPHWKLQJ , FRXOG UHO\ RC
LV ZKHUH PRVW JRRG L

%RHFNPDQQYV JRRG LGHD ZC
WR DXWRPDWLFDOO\ UDLVH [
RQ KLV WXQQHO +LV SURMH
IURP WKH OLVVRXUL 'HSDU
-LP 4XLOQ WKH 08 H[WHQV
KHOSHG ZLWK WKH SURMHF
LQVSLUHG E\ H[LVWLQJ WHFF
3+H KDG VHHQ KRZ SRXOWU\
WKRXJKW p:K\ FDQIW , GR
KLJK WXQQHO DQG X

7KH FXUWDLQV DUH PDGH RI
PDWHULDO 7KH\ DUH SXOOt
DQG ORZHUHG WR RSHQ W
4XLQQ VDLG WKH LQQRYDW
7KH WLPHV ZKHQ \RX QHHG V
DUH ZKHQ WKHUHYV D ORW
WKDW{V DOVR ZKHQ WKH VI

%RHFNPDQQ LQLWLDOO\ KRSH
ZLWK FRQYHQWLRQDO HOH
LQWR WKH JULG ZDV 3FRV

+H FDOOHG RQ OLVVRXUL 9DC
0295( D ¢ UP LQ +HUPDC
GHVLJQ DQG EXLOG D VRODU
SDUWV 0295( RZQHU +HQU\
D VPDOO EXLOGLQJ ZLWK \
URRI DQG DQ LQYHUWHU
SDQHO ZLWKLQ 3, IRXQG VR
EHFDXVH . ZDOWHG KLP WF
ZDV GRLQJ ~ VDLG 5HQW] 37
ZRXOG KDYH FRVW QHZ
VKRZ SHRSOH VRPHWKLQJ

7KH VAVWHP VXFFHHGHG EH\R
3 Q -XQH ZKHQ ZH KDG WKD'
UDLQ WKDW V\VWHP UDQ IF
5HQW] VDLG 3,W{V IDLUO\ VI
32QFH \RXJYH LQLWLDOO\
GRQYW KDYH WR PHVV ZLWK
WKH WKHUPRVWDW ~ 7KH V
KRXVH VHQVHV WHPSHUDW X
WULJJHUV D PHFKDQLVP W
RU ORZHUV WKH SODVWLF V
LW PRYHV VR VORZO\ LV W
LQ WKH EXLOGLQJ D FKDQF
WDNHV LW PLQXWHV WR JR
GR LW PDQXDOO\ UHDOO\ ID

%RHFNPDQQ DOVR XVHV VR(
LUULJDWLRQ SXPS 3D OLW
GRHVQIW HDW XS D ORW R
LQQRYDWLRQV FRXOG ERR
LQWHUHVW LQ KLJK WXQQI
JRRG UHDVRQ IRU WKH LQ
GLIIHUHQFH WKH\ PDNH LV Sk
LWV MXVW D VKHHW RI ¢
IUDPH 7KH\ MXVW NHHE
YRU PRUH LQIRUPDWLRQ |
RU E\ H |
TXLQQMD#PLVVRXUL H

FH DQHW %DFKPDQQ $SSURS
LEXOWXUH 6HDVRQ ([W
DWWUD RUJ DWWUD S
DUNH

GHQHUV 5HYL
QVIHU IRU



&RVWY DQG 2WKt

+RRS KRXVHV FDQ EH RU
DVVHPEOH NLWV RU SODQ'
SXUFKDVHG VHSDUDWHO\ |
HVWLPDWHV IURP YDULRX
D ORZ RI SHU VTXDUH
SHU VTXDUH IRRW H[FOX
RQ GHVLJQ DQG ZKHWKHU RU
DUH UHTXLUHG WR FRPSOHV
OXPEHU IRU HQG ZDOOV DQG
KRRS KRXVHV UDQJH LQ ZLC
OHQJWK XS WR IW PRVW
DYDLODEOH X

7KH UHODWLYH DIIRUGDELOI
XS ORZ FDSLWDO DJULFXO
DOORZV HVWDEOLVKHG ID
ORZ FRVW LQYHVWPHQW )RU
LQ UHWDLO PDUNHWLQJ KRF
DWWUD

BHYHUDO VXSSOLHUV RIII
GHVLJQ SODQV 6HH WKH 5
FRPSDQ\ QDPHV DQG FRQ

([IDPSOH 1LQH KRRS KRXVH
0,))6 IRU XVH LQ VHYHUDO ¢
OLFKLJDQ ORVW RI WKHVF

IHHW E\ IHHW JRWKLF GH'
WKH VQRZ DQG WZR OD\HL
FRYHULQJ WKH KRRSV VLQJ
SRO\ RYHU WKH HQGV ,Q D(
OD\HU RI SRO\ DQG D ORZ I!
WR RIIHU PRUH FI 6HH SK

7KH H[WUD SLHFH RI SODVW|
UROO XS SLSH DQG WKH (07
LOWHULRU VWUXFWXUH [

7TKHUH ZDV VRPH LOFUHDVF
KHLIJKW RI WKH VLGHZDOOYV
IHHW RYHU WKH VWDQGDUG
KDYLQJ WKH ZDON DLVOHV
RI GRZ0 WKH PLGGOH 7KH
DGYDQWDJH RI WKH KLJKH
PLGGOH RI WKH KRRS KRXVF
URZV DFURVV WKH VKRUW V
$GGLWLRQDOO\ D WKLUG O
RYHU D VKRUW |IUDPH DER"
KHDW LO WKH 6HH SK

$GDP ORQWUL H[SODLQHG W
DQG JHDUER[ *KHOS PLWL.

ZHOO DQG WKH\ DOVR JLYH
ZKHQ LW JRHV IURP FORXG)
VLGHV DUH GRZQ DQG , DI

YDU|

7KH +D\ JURYH PXOWL ED\ P
LQ PXFK ZLGHU DQG ORQJHU !
DFUHV RI JURZLQJ VSDFH DGC

W R SHU DFUH |
PRGHOV DOG D

$QDO\VLV RI 3

9DULRXV IDFWRUV ZLOO EH
WKURXJKRXW D GHPRQVWU
YDOLGDWH HFRQRPLF SRWH!
VWUXFWXUH /DERU DQG L(
SUHSDUDWLRQ VHHGLQJ V
SHVW FRQWURO KDUYHV'
PDLOWHODOFH RI WKH XOL
IDFWRUHG LQWR D %DODQF
FURS ZLOO KDYH D UHFRUGH
DOORWWHG VSDFH KDUYHVW
RI XQLWY VROG SULFH REV
DPRXOW RI UHYHOXH IURP
IRWDWLRQV ZLOO EH PDGH U
ZDV VROG DOG LI DGGLWLR
UHVXOWHG LO LO

(IWUD OD\HU RI SRO\ IRU D
3KRWR FRXUWHV\ RI OLFKLJDQ ¢
2UJDQLF



+RRS +RXVH 'HVFUL! &RV
ODLQ VWUXFWXU W [ IW VWUXFWXUH LQFOXC
SRO\ ZLWK DGGLWLRQDO WUXVV

KHOS ZLWKVWDQG 8SSHU OLFKLJ

/DOOHU VLGHV H

'HVLIQHG WR DFFRPPRGDWH VLC

*HDU

8VHG WR UR

LQFK SHDN
DOG WKHUPR

7R DVVLVW L

I XPE

JRU EDVHERDUC

&ROGXLW IRU
ORZ ULVH

,ZUULJDWLR

IW KF

IW RI G

IRRV

HPLYV

20 RIl VZLWFEFKHV

$GGHG

$V PHOQWLRQHG HDUOLHU W
WKH KRRS KRXVH DUH DSSU
VTXDUH IRRW ZLWK DQWLFLS
JURZLQJ VHDVRQ )DFWRUV \
PDQDJHU ZHDWKHU LQVHFV
WKH DPRXQW RI UHYHQXH
+RZHYHU WKH FRPELQDWLR
VWUXFWXUH LQFUHDVHG JU
DGYDQFHPHQW LQWR WKH PD
SULFHG LWHP OHQGV L\
SD\EDFN !

7KH GHPRQVWUDWLRQ KI
PXOWLSOH FURSV LQFRUSI
FURS WR UHO\ RQ 7KH KDU
VROG DW SUHPLXP WR JRRG
WKH KLIKHVW HFRQRPLF
FRQGLWLRQV D VTXDUF
FRXOG UHJLVWHU WR
PXFK PRUH UHVXOWLQJ LQ
UHVSHFWLYHO\ | PDQDJHG D
WKH UHYHQXH SHU VTXDUH
WKHVH QXPEHUV ORVW RI
VLOFH WKH FRVW LOYROY
GROODUV LQ VHHG SXUFKD\
UHSODFLQJ WKH SODVWLF
IRXU \

'RQTW OHW WKH KRRS KRXV
WR WKLQN LW LV MXVW IRU
PRQWKYV <HDU DURXQG SUR
WKH VWUXFWXUH RIITHUV VEk
PRQWKYV E\ WKH DGMXVWP
DSSOLFDWLRQ RI D VKDGH
LUULJDWLRQ V\VWHP FDQ E
KDYH EHHQ SRVVLEOH LQ R
VXSSOHPHQWDO VHFWLRQ .
HOHPHOWY DVVRFLDWHG Z
HITRUW LQFOXGLQJ FURSYV

(S

~



$SSHQ

*URZHUV XVLQJ +L.

$QIJHOLF 2
Z727Z DQJHOLFRU

$X 1DWXUF
KWWS DXQODWXUHOIL

JRXU 6HDVF

KWWS 777 IRXUVH
3HOO ¢

KWWS SODVWLEXOWXUH
VAVWH |

:LOGZDON

KWWS 777 7Z1LQGZD
SHVRXI

SHFRUGNHHSLQJ

'DQ .DSODQ RI %URRN¢ HOG )
XVHV FRPSXWHU VSUHDGVK
FURS SODQQLQJ DQG UHFF
ZLWK WKH VSUHDGVKHHW WH
E\ VHQGLQJ D GRQDWLRQ

)DUP &RQWDFW 'DQ .DSOD
+XOVW 5G $PKHU
EIFVD#DR

Z7ZZ EURRNY H(

ODUFLH 5RVHQ]ZHLJ RI )»
&DOLIRUQLD GHYHORSH
UHFRUG NHHSLQJ V\VWH
)DUP )RUPV 6SUHDGVKH
30DQQLQJ DQG 2UJDQL]
'LYHUVL¢ HG )DUPV ,W LV GH
DQG FDOFXODWH WKH PL[ RI
FURSV UDLVHG E\ PDUNHW JC
DQG &6$V ,QFOXGHG DUH I
D GLVNHWWH FRQWDLQL
WHPSODWHY DYDLODEOH LQ
W LV DYDLODEOH IURP OC
&LUFOH 2UJDQLF )DUP
$XEXUQ &S$
IXOOFLUF(

SOXV VKL

KDQG!

SXEOLFLD

6RXUFH
KLIK W
KWWS KLIKWXQQHOV RUJ |

+LIJKWXQQHOV

8VLQJ+LJIK:

JRXU 6HDVRQ +DUYHVW 2UJI
<RXU +RPH *DUGHQ ¢
(OLRW &
SD.
&KHOVHD *UHHC
Z272Z FEKHOVHDJ

7KH +RRS +RXVH
NQQ %\F]

SD.
)DLUSODLQ 3XE
777 JURZLQJIRUF

7KH 1HZ 2UJDQLF *URZHU $ |
7TRROV DQG 7THFKQLTXHV IRU
*DUGFH
(OLRW &

S0
&KHOVHD *UHHC
Z272Z FEKHOVHDJ

BHDVRQ ([WHQVLR

IRU ODUNHW

-DOHW %DFKPDO DOG
SD.

$775

Z72Z DWW

6RODU *DUGHQLQJ *UF
<HDU 5RXQG WKH $PHULEF
/IHDOGUH DOG *UHV

SD.
&KHOVHD *UHHC
Z727Z FKHOVHDJ

7KH :LQWHU +DUYHVW
WKH %DFNVLGH R
(OLRW &

S0
Z2727Z IRXUVHDVR




+LJK 7XQQHO 7RPDWR =

7KH +LJK 7XQQHO 7RPDWR
3XEOLFDWLRQ 0 LV DYL
8QLYHUVLW\ RI OLVVRXUL ([
7KLV  SDJH JXLGH LV VXL\
DQG ¢ HOG WRPDWR SURGXFW
7RPDWR 3URGXFWLRQ ~ FF
3XEOLFDWLRQV DW
PXH[WHQVLRQ PLVVRXUL H

P K\

+LJK 7XQQHO OHORQ DQG :DV
*X L

7KH +LJK 7XQQHO OHORQ
B3URGXFWLRQ *XLGH 3XEOLFI
IRU VDOH IURP 8QLYHUVLW!'
IRU FRS\ 7R RUGHU WKLYV
(IWHQVLRQ 3XEOLFDWLRQ\
ROOL PXH[WHQVLRQ PLVVR
PDOXDOV P

+LJK 7XQQHO 'HVLJQ DQG 8Vi
LQIR SDFNHW FRPSLOHG IUF
2KLR 6WDWH 8QLYHUVLW\ W
KRXUV RI GLVFXVVLRQ DQG
FRQWDLQV SDJHV F
VSHDNHUV SULFH IRU E
FRQWDFW ODWW .OHLQK
RU HP NOHLQKHQ]

+LJK 7XQQHO 3URGXFWL
3HQQ 6WDWH 8QLYHUVLW\ + 't
KWWS SODVWLFEXOWXUH

3OHDVH PDNH FKHFN IRU

3$ 6WDWH VDOHV WDJ[ RI
7KH 3HQQV\OYDQLD 6WDWH ¢
RUJDQL]DWLRQV PXVW SURY
OXPE

'U %LOO

'HSDUWPHQW RI
7\WRQ %)

7KH 3HQQV\OYDQLD ¢

8QLYHUVLW\ 3D

*XLGH WR OLQLPL]H OLFL
+D]DUGV IRU JUHVK )UXL
KWWS 777 FIVDQ IGD JRY a|

+RRS +RXVH 6WUXFW

6RXUFH +LJKW
*URZHUV XVLQJ -+

KWWS KLIJKWXQQHOV RUJ U
VLOJ+LJIK
$ 0 /HRQDUG 3

Z2727Z DPOH

$WODV *UHHQKRXVH 6\VWHP"'
Z72Z $WODV*UHHC

&RQOH\YV *UHHQKRXVH 01
Z727Z FRQOH

&URS.LQJ ,QF ¢
ZZZ FURSNI

()6 :HOO3LFW (XURSHDQ 7X!
ZZZ HIVWXQQHOV [

J)DUP7HN "\HU\
Z727Z IDUPW

*RWKLF$SUFK *UHHQKRX
27272 JRWKLFEDUFKJUH

*URZ W *UHHQKRXVH I
Z2727Z JURZLWJUHHC

+D\JURYH 7XQQHOV (O
ZZZ KD\JURY

+RRS +RXVH *UHHQKRXVH .L
Z272Z KRRSKRX

+XPPHUW ,QWHUQDWLR!
2727 KXPPHL

,QWHUQDWLRQDO *UH
*HRUJHW
ZZZ LIEXV

-DGHUORRQ
Z72Z MDGHUC(

.HHOHU *ODVJRZ
ZZZ NHHOHU JO

/IHGJHZRRG )DUP ORX(



IXG\ *UHHQKRXVHV 1HZ
Z727Z OXG

3RO\ 7H[ ,QF &DV
ZZZ SRO\ W

4XLHGDQ &RPSDQ\
Z72Z TXLHGI

5LPRO *UHHQKRXVH 6\VWHF
Z727Z ULPR

6SHHGOLQJ ,QF
2ZZ VSHHGO

6WXSS\ *UHHQKRXVH 01J
2727 VWXS'!

7TXUQHU *UHHQKRXVHV
Z7ZZ WXUQHUJUHH

;6 6PLWK (DWRH
Z272Z [VVPLYV

=LPPHUPDQYYVY :HOGLQJ

*HQHUDO 6X

$(3 .0GX"
Z72Z DHSLC

$JUD 7HF
Z727Z DJUD W

*DUGHQHU TV
Z727Z JDUGHQ

*ULl¢ Q *UHHQKRX
ZZ2Z JULIy

+DUPRQ\ )DUF
ZZZ KDUPROQ\II

(1 %$5
ZZZ NHO E|

3%$. 8QOLPL\
Z727Z SDNXQOLI

SBHDFHIXO 9DOOH)\
Z727Z JURZRUJELC

%XVLOHVV 30DO

6RXUFH %DFKPDQQ -DQHW
$ BWDUW X
KWWS ZZZ DWWUD QFDW RU
QLQJ KWPO

Y)DUP %XVLQHVV ODQDJHF
1IHWZRUN IRU %ULWLVK &
H[DPSOH LV JLYHQ EDVHG RQ
KWWS 777 DJI JRY EF FD EX
GLUHFWB.

7KH 86 6PDOO %XVLQHVV $C
LQ SDUWQHUVKLS ZLWK
'"HYHORSPHQW &HQWHUV F
D EXVLQH KWWS 777
VPDOOEXVLQHVVSO

6&25( 6HUYLFH &RUSV RI 5F
$VVRFLDWLRQ 6&25( LV GH
WKH IRUPDWLRQ JURZWK
EXVLQHVVHV QDWLRQZLGH (
EDFNJURXQGY DYDLODEOH
KWWS 777

1[/HYH/ EXVLQHVV SODQQLQJ
E\ WKH 8QLYHUVLW\ RI 1HE
KHOS VPDOO SURGXFHUV ZUL
SODQV XQLTXH WR WKHLU
SURJUDP 37LOOLQJ WKH ¢
RIIHUHG LQ 2KLR &RQWDFW
21¢ FHU 6PDOO %XVLQHVV '
RI 2KLR 2KLR 'HSDUWPHQW
BRXWK +LJK 6WUHHW WK )

ID[ H PDLO /6DLN

WH RK XV KWWS Z7Z RK

$GGLWLRQDO UHVRXUFHV
SODQQLQJ DUH WKH &RRSHU
DQG WKH 86'$ 15&6 &RXQW\
OLVWHG LQ \RXU O

SHIHUH

$PHULFDQ 30DQQLQJ $VVF
RQ &RPPXQLW\ DQG 5HJLR(
KWWS 777 SODQQLQJ R!
IRRG




$WODV *UHHQKRXVH 6\VWEH
+RRS +R. KWWS 72727Z DWODVJ
FI K 0D\

%DFKPDQQ -DQHW 6FK
30DQWLQJV IRU &RQWLQ
$JULFXOWXUH 6SHFLDOLVW
3XEOLFDWLFZZZ DWWUD RU

FROWLOXRXVE 0D\
%DFKPDQQ -DQHW OC
$ 6WDUW XS *XLGH 1&$7 $J1

$775% SXEOLFDWLR KW
ZZ27Z DWWUD QFDW RUJ DWW
KWPO SC 0D\

%DFKPDQQ -DQHW 6t}
7HFKQLTXHV IRU ODUNHW *D
7HFKQLFDO 1RWH 5HYLVHG
6SHFLDOLVW - KWWS 777
DWWUD SXE 3') Vi 0D\

&HQWHU IRU BODVWLFXOW
KWWS SODVWLEXOWXUH FI

JUH\ 'DUUHOO 67(:$5'6+,3
6XVWDLQDEOH (QHUJ\ 6\V'
7KUHH 6LVWHUV )DUP LQ 6
%HHQ ([SORULQJ ,QQRYDWL)
7HFKQRORJLHV 6LQFH KW

Z272Z VPDOOIDUPV FRUQHOC
DUFKLYH IDOO )DOOE
-XQH

*ORV OLFKDHO 2YHU :LQ
(IWHQVLRQ RI 2UJDQLF &XOL(
+LJK 7XQQHOV ): KW'

ZZZ NLQJELUGIDUP FRP +|
-XQH

+DUZRRG DQG 3O0OXFNQHW!'
V\VWHPV 9HJHWDEOH )DUPL
"HVWYLHZ 3UHVV %RXOGI
ZLWKLQ ,QWHUFUR
TRPDWRHV ZLWKLQ D +LJK 7>
-D\' 6 &KLVP DQG 6KDZQ KW
Z7ZZ KLIJKWXQQHOV RUJ 3')
LQWHUFURSSLQJ 6\VWHPV
RHV ZILWKLQ D +L1J (

-XQH

&ORYLV /IDQGH $VVRFL
SRO\WKHQH 2U 30DVWLF )LO

KWWS 7ZZ FORYLV F DFFH
-XQH
&ROHPDQ (OLRW 7KH 1F

$ ODVWHUYV 0DQXDO RI 7RR(
WKH +RPH DOG ODUNHW *DL
&KHOVHD *UHHQ 3XEOLVKLQ
s DFFHVVHG WKURXJK
7HFKQLTXHV IRU ODUNHW *DUC
7(&+1,8&%/ 127( 1&$7 -DQXKW]

DFFHVVHG -XQ

+LIKWXQQHOV RUJ *H KW
KLIKWXQQHOV RUJ UHVRXU
DW 0D\

+LIJKWXQQHOV RUJ *L
WXQ KWWS KLIKWXQQHOV |
URZHUVSB8VLQJ+

+RRS +RXVH *U KWWS
ODZQODQGJDUGHQPDJLEF
*DUGHQLQJ SUWLFOHV $B*XL
*UHHQKRX

Z72Z DWWUD RUJ DWWUD S

&UDPHU 5DOSK +
FRQYHUVDWLRQ ZLWK 5 :H

'HODXOW *HRUJH )DUPL
%,* 7,0( +DVJURYH 7XQQHO\
¢ JKW GLVHDVH E\ WKH D KW

Z727Z QHZIDUP RUJ FROXPOQ
KD\JURYF DFFHVVHG

(GLEOH 6F| KW
ZZZ HGLEOHVFKRRO\DL
-XQH

“HWW /HZLV : -D\
6KDZQ 3 &RQOH\ ,QWHU
IRU 7TRPDWRHV ZLWKI KW
ZZZ KLIJKWXQQHOV RUJ 3") -

OQWHUFURSSLQJ 6\VWHPV
RHVY ZLWKLQ D +L1LJ (
DFFHVVHG -XQ

-HWW J/HZLV +LJK

BURGXFWLRQ 8QLYHUVLW\ |
KWWS DWWUD QFDW

VHDVROQOLI




-LPHQH] 'HO 5RQ :DC
7JRUUHV +RRS +RXVH «
1HZ OH[LFR W [ W
&LUFXODU 1HZ OH[LFR 6WD\
RI $JULFXOWXUH DQG
&RRSHUDWLYH ([WHQVLRQ
KWWS FDKH QPVX HGX SXEV

6XVWDLQDEOH $JULFX
1HZ $PHULFDQ )DUPHU 3U
$IJULFXOWXUH QG (GL KW
Zz7Z YVDUH RUJ SXEOLED'

.DQVDV &LW\ &HQWHU IR
KWWS Z7ZZ NEFXD -XQH

.DQVDV &LW\ &HQWHU IR
(GLWRUYV ORWH -XQH Ul
KWWS Z7ZZ NEEXD R -XQH

.DQVDV &LW\ &HQWHU IR
SBUEDQ *URZQ QHZVOH
KWWS Z7ZZ NEEXD R -XQH

.DQVDV 6WDWH 8QLY|
([SHULPHQW 6WDWLRQ DQG
6HUYLFH )RRG $ 6\VW KDC
*URZLQJ JUXLWV DCKW

ZZZ R]JQHW NVX HGX OLEL
YHJ -XQH

.HUU &HQWHU IRU 6XVW
JLHOG 1RWHV 1HZVOHW KW'
Z7Z2Z NHUUFHOWHU FRP OZVO'

KRRS ZH

-XQH

8QLYHUVLW\ RI :LVFRQV
+HDOWK\ 3UR¢ WV 3URMHFW
ZLWK KRRS KRXVHV 6HFRQC

KWWS EVH ZLVF HGX +)
-XQH

8SVRQ B6WHYH $ 3LQW
IRU WKH /LPLWHG 5HVRXUF}
DOG 9LHZV +RUWLFXOW
KWWS 77ZZ PWUXQFEDWXOC

OLQL+RRS+RXVH 3ULQW,/

KW 0D\

8SVRQ 6WHYH &RPLQJ I
7RS +RRS +RXVHV $* 1H.
+RUWLFXOWXULKWWS 7277 (
$J +tRUWLEXOWXUH 5HPRY

0D\

8SVRQ 6WHYH (FRQRI
+RRS +RXVH 7RPDWR 3U
JRXQGLC KWWS 7ZZ OR
+RUWLFXOWXUH +RRS

FRPPXQLW\BJD -XO\

.OHLQKHQ] ODWWKHZ $°
7KH 2KLR 6WDWH 8QLYHUVL)
2KLR 3KRQH FRQYHUVD\

OLOHV &DURO $ 3K ' &
SRUWDEOH )LHOG +RRS +RX
8QLYHUVLW\ &RRSHUDMW
$JULFXOWXUDO 6\VWHPV
(YHUJUHHQ 6WDWH &RO"
KWWS FUX FDKH ZVX t
HE HE

ORQWUL $GDP $FDG
2XWUHDFK BWXGHQW 2UJD(
RI +RUWLFXOWXUH OLFKLJD
/IDQVLQJ OLFKLJDQ SKR
-X O\

5HIJLRQDO )RRG %DC
KWWS ZZZ UHJLRQ -XO\

6RXWKHUQ 6XVWDLQDEO
*URXS 2UJDQLF )DUPHU !
'LVEXVVLRQ €¢2Z2Z VVDZJ RL
KRRSKRXV -XOQH

8SVRQ B6WHYH +RRSLQJ
IURP 7ZR <HDUV RI +RRS
7ULDOV $* 1HZV +RUWLF
KWWS 77Z2Z PWUXQFEDWXO

+RRS9HJJLH7ULDOYV 3ULQ

KW

9DQGHUPHHU - 7KH (FROI
8QLYHUVLW\ 3UHVV &DF
LWKLQ -HWW /[HZLV :
6KDZQ 3 &RQOH\ ,QWHU
IRU 7TRPDWRHV ZLWKI KW
ZZZ KLIJKWXQQHOV RUJ 3") -

LOQWHUFURSSLQJ 6\VWHPV

RHY ZLWKLQ D +LJ (

DFFHVVHG -XQ
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