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,3&8& 6XPPDU\ IR W

SROLF\PDNHUV &OLPDWH FKDRQB 9 %RQ\ 6 OHHKO *$ 6H
OLWLIJDWLRQ &$ 6WHYHQV % B6WRXIIHU 5- DQ
3&& &OLPDWH &KDQJH .( 7KH2YHUYLHZ RI WKH &RXS
3K\WLFDO 6FLHQFH %DVLV &FRDBMOLEQWHBBORREDULVRQ 3URM
'RUNLQJ *URXS , WR WKH&O)RBXUWHKSHULPHQWDO GHVLJIQ
$VVHVVPROQWEULGJH 8QLYHBVUWQL]DWLRQ *HRVFLHQWLIL
SUH¥DPEULGJH 'HYHORSPHQW +

,3&8& &OLPDWH &KDQJH $YDIZ&KBEOH DW KWWSV JPG FR
3K\WLFDO 6FLHQFH %DVLV &RQWUEBDXWLRQ RI

'RUNLQJ *URXS , WR WKHDQJLIWK<DQJ - &KHQ <1 DQG =D
$VVHVVPHQW & &RPSDULQJ ELDV FRUU}I

-DKQ 0 (FRQRPLFV RI H[WWPHMHKRGY LQ GRZQVFDOLQJ PHW
ZHDWKHU HYHQWYV 7HUPLPBORDEOBMWGRU D K\GURORJLF L
UHJLRQDO LPSDFW PRGHOV LQHD@ PHUW GDMGBGHD LQ &KLQD +\C
&OLPDWH ([WUHPHV% (OVHYLB®WW6\WVWHP 6FLHQFHV
$YDLODEOH DW $YDLODEOH DW
KWWS G[ GRL RUJ M ZIKFHV SV KHVV FRSHUQLFEXV RUJ |

.KDGND ' %DEHO 06 $EDWD®RX®¥SDDQ&% 1DKDN 6 DQG *RVZDP
&ROOLQV 0 $Q HYDOXDWLRQD®XDWLRQ RI D *&0 LQ VH
&03 DQG &0,3 FOLPDWH PRBHUHBFDNV®LQJ RI H[WUHPH UDLC
VLPXODWLQJ VXPPHU UDLQRFAOD ARQWLKHQWDO ,QGLD :F
BRXWKHDVW $VLDQ PRQVRRQLPORPADHMPHV: $YDLODEOH

 QWHUQDWLRQDO -RXUQDO DRN &OLFKW\M/RJ\OLQNLQJKXE HC

+ $YDLODEOH DMWHWULHYH SLL 6
KWWSV RQOLQHOLEUDU\ ZLOXR FRERB®L< &KHQ ' /Y < +DQ
MRF *XR ; /LX / OLDR < &KHQ 7 1L
.KDQ 1 6KDKLG 6 $KPHG . D@PGLOKDL 3 7KH UHVSROQ\
1DzZD] 1 DQG 6RQ O ZDUPHDVRQ SUHFLSLWDWLRQ HJ
3HUIRUPDQFH $VVHVVPHQW &RLQPHQMURD O JOUREROD® DI
&LUFXODWLRQ ORGHO LQ 6LREDBWYDWLRQDD SHUVSHFWL
SBUHFLSLWDWLRQ DQG 7HPSHDOGWRMRDGYLQFHDVXUHPHQWYV
O0OXOWLSOH *ULGGHG 'DWDVW®WLFVDWH +
$YDLODEOH DWLODEOH DW KWWS OLQN
KWWS ZZZ PGSL FRP Vv
*XVDLQ $ *KRVK 6 DQG .DUPDN
LP .% .ZR® BQ®Q+D $GGHG YDOXH RI &0,3 RY

%LDV FRUUHFWLRQ PHWAKRG&0,BRUP RGHDRQ@MW MLPX,QGLDQ
FOLPDWH PRGHO VLPXODWLRRRPHRQPRGHRRQJIUDLQIDOO $W
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ORLVH $ :LOVRQ / *URVH 0 WKHWOARWULEXWLRQDO SDUDPH\

3 :DWWHUVRQ , %KHQG - X®OMWKRQQYJ-WKH REVHUYDWLRQ
+DQVRQ / (UZLQ 7 %HGLQ 7+\GGROWRBWU= $YDLODEOH DW
7 (YDOXDWLRQ RI &0,BWWSQ® OLQNLQJKXE HOVHYLHU

&0,3 ORGHOV HRY$MXNV WU OLBQL 6 :

5HIJLRQ WR ,QIRUP &ROQILGHIEFHULQ@ * %XLVKDQG $ DQ
SURMHFWLRQV $XVWUDOLDOQHXWHWHRURORILADMLPDWHYV RI1 |
DQG 2FHDQRJUDSKLE -RXUQD®LVFKDUJHV Rl WKH ULYHU 5KLC
OXNKHUMHH 6 $DGKDU 6 6WRKGDUIDRQGPHWKRGRORJLHV GL
OLVKUD 9 ,QFUHDVH LGHOWDHBPBSURDFK +\GURORJ\ I
SUHFLSLWDWLRQ HYHQWYV X @GGWHW HPQ WEFLRIQEHVO L F

ZDUPLQJ LQ ,GLD QAHBWKPDWIDLODEOH D WR SKHWWBNXVKRIWY F

([ WUHPHYV % $YDLODEOH DMWUWLFOHV
KWWSV OLQNLQJKXE HOVHYLHUY FHXR WBHWHKHQYH =KDR < DQG
SLL 6 7 &RPSDUDWLYH $VVHVVPH

1HZWRQ %: )DUMDG % DQG)RWZXWUM -JUHGLFWLRQ 8VLQJ &0
6SDWLDO DQG 7HPSRURO,BKLRW $@QOXDO 3UHFLSLWDW
+LVWRULF DQG )XWXUH 7HRSWUBRKUH3WHFGASLWDWLRQ 6L
3UHFLSLWDWLRQ 3DWWHUQV)GRIQWIMHGE/ WR EMREK 6FLHQFH
$FFXPXODWLRQ DQG OHOW BB\WJLPHVKWWSV ZZZ IURQWLHUYV
$OEHUWD &DQDGD (QYLDEQRHAQWW O IHDUW
5SHDVHUFK /HWWHU ILHSHUW %* DQG 3UHYLGL 0
2QJRPD 9 &KHQD + DQG *DRIPRGHO YDULDELOLW\ DQG ELD\
3URMHFWHG FKDQJHV LQ PHD@REDQQIZD®M WD FGFOH LQ &0,3

WHPSHUDWXUH RYHU HDVW BOUWIPHDDN IED VHE&R RO V (QYLURC
&0,3 PRGHOV ,QWHUQDWLR®BOHIRXRKQOHWWHUV
&OLPDWRORJ& ODMGL ) tRY¥¥HLRUEDODHH $

3DSDOH[LRX 60 DQG ORQWDQDWHS$L 0 DQG 0ODUMDQLDQ 6

*OREDO DQG 5HJLRQDO ,GRWRMHAWLRD Rl SUHFLSLWD\
3UHFLSLWDWLRQ ([WUHPHV VBBSHWUDWRBBOFKDQJHV LQ WKH
‘DUPLQJ :DWHU B5HVRXUFHW GGMVHRDWAK $IULFD 0(1$ UHJILR

+ $YDLODEOH RW &0,3 7KHRUHWLFDO DQG
KWWSV RQOLQHOLEUDU\ ZLGWLPRWRERJ\+ +

5 $YDLODEOH DWW VEWMXWU GRP
3LDR - &KHQ : :DQJ / DQG &KHQ \6

)XW X UH SURMHFWLRRWMQRR&& OF$YDQH\ %- 3LWPD
SUHFLSLWDWLRQ VXUIDFH \WABSHYUDNLQWHE( DQG 5DQNLQJ W
GURXJKW HYHQWY RYHU \WFOHPIPROWRGEHOV 'BYHWL QUKH 0XL
WUDQVLWLRQDO |JRQH LQ %DMID XVR®J VLPXODWHG P

ELCARUUHFWHG VFS!&0,3 WMPSHUDWXUH PLQLPXP WHPSH
PRGHOV , QWHUQDWLRQDO SURKIWSQADMD WIRRQ D[YXWHUQDWLR(
&OLPDWRORJ\ + &OLPDWRORJ\ +

$YDLODEOH DW KWWSV $RRDQDEOHE UDWA KWWSV RQ
ZLOH\ FRP GRL MRF ZLOH\ FRP GRL MRF
5DJKDYDQ 6 9 /LX - 1JX\HQOLPQBEDGL $ 6KLUD]JL 3 *KDKU

07 DQG /LRQJ 6 $VVHVVPHQRRHQGHWWLWY $0- $OL]DGHK $ |
Rl &0,3 KLVWRULFDO VLPXDDPBMLRQV RI $VVHVVPHQW RI V
UDLQIDOO RYHU 6RXWKHDVWDR\A DOFHRIPR PHWRBEDOLQ WUHQG\
DQG $SSOLHG &OLPDWRORJ\ PDMEWLPDWLF YDULDEOHV RYF

$YDLODEOH DW + 7KHRUHWLFDO DQG $S¢
KWWS OLQN VSULQJHU FRP &0OLPDWRORJ\ =
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'RZQVFDOLQJ JHQHUDO FLUFXODWLRQ PRGHO
RXWSXW D UHYLHZ RI PHWKRBV( DBQE&D.RXFKDN $ /RYH .
OLPLWDWUIRRQJHVY LQ 3KWHIRQO / 9DKHGLIDUG ) DQG /LPI
*HRJUDSK\ + $YDLODEOH DW 4XDQWLI\LQJ &KDQJHV LQ
KWWS SSJ VDJHSXE FRP FRQOWMWK@WUBWLRQ()UHTXHQF\  &XL
DEVWUDFW 8VLQJ OXOWLPRGHO (QVHF
'LOE\ 5/ :LJOH\ 70/ &RQZDG®LPXODWLRQYHVRXWHHY 5HVHDU]
-RQHV 3' +HZLWVRQ %& ODLQ - PQG $YDLODEOH DW
'LONV '6 BWDWLVWLFDOKMRESY FIRDALIQHOLEUDU\ ZLOH\ |
RI JHQHUDO FLUFXODWLRQ PRGHO5RXWSXW $
FRPSDULVRQ Rl PHWKRGWDQDDWHWDGDQ 6 DQG %HQJWYV
5HVRXUFHV 5HVHDWYFK 3HUIRUPDQFH HYDOXDWLI
$YDLODEOH DW KWWS GRILRQDHD FRPLPDWH PRGHOV
5 GHWHUPLQLQJ SUHFLSLWDWLRQ
102 7KH *OREDO &OLPODUWMKHQEXUJ 6ZHGHQ +\GUR
6\WWHP 5HYLHZ SHVHDUFK = $YDLODEOH
‘X . OLOOLPDQ -' DQG ;X + DW KWWSV LZDSRQOLQ
7HPSRUDO WUHQG RI SUHFIKILWDWLRQHDQG
UXQRIlI LQ PBWHRUS LKLY VL®HFHIRUPRYQPKDWLR®QDO
*OREDO DQG 30D QHW DRQ L REREGEHIGHV

+ $YDLODEOH BWYHUD -$ DQG $UQRXOG *
KWWSV OLQNLQJKXE HOVHY[HNOKPPNURQYURHYWKH DELOLW\
SLL 6 PRGHOV WR WHPX®IDMHVISRQ RY
<DQJ ; =KRX % ;X < DQG 6RRWKZHVWHUQ 6RXWK $PHULFL

&0,3 (YDOXDWLRQ |HDIMEXUHV WIQGP ORQHH GV
SURMHFWLRQ RI 7HPSHUDWXUH S$W®BVSKHULF 5HVHD L
SUHFLSLWDWLRQGRYBPFHEKLQD $ $YDLODEOH DW
$WPRVSKHULF 6FLHQFHV KWWSV OLQNLQJKXE HOVHYLHU
$YDLODEOH DW KWWSV OSRIN6VSULQJHU FRP

Vv 6HQ 3. (VWLPDWHV RI V
<D]GDQGRRVW ) ORUDGLDQ GHJDBYVI P@GHORHIIDVHG RQ
$JKDNRXFKDN $ (YDOXDMQ®RMO BTV 7DX -RXUQDO RI WK

&0,3 SUHFLSLWDWLRQ VLPXOWWWR®WLFPWRBYERFLDWLRQ
GLIIHUHQW FOLRDUMLFLTROHY @BREODEOH DW KWWSV 22z
PRGHO LQWHUFRPSDULVRQ VBWERWSKHRULUEQ FURVVUHI
5HVHDUFK $YDLODB@WWRXDWU 5- (\ULQJ 9 OHHKO *$
KWWSVY OLQNLQJKXE HOVHYBH®BH@®PRUH& UABWHWMHQY % DQG 7
SLL 6 &0,3 GELHRQWDSV DQG
=KDQ : +H : 6KHIILHOG - DRMFRRREQGDWLRQV IRU &0,3 ¥
0 3URMHFWHG 6HDVRQBO V&KW GPHWLFDQ OHWHRURORJL
LQ /D&RIBIOH *OREDO 3WHFLSLWDWLRQ DQ$YDLODEOH DW
7HPSHUDWXUH ([WUHPHV %BWWGSVRQMRXBQDOV DPHWVRF RU
&0,3 (QVHPEOH -RXUQDO RPo®OBLPDWH

+ 7DEDUL + &OLPDWH FKDQJH
=KDQJ ; +XD / DQG -LDQJ 'RQ IORRG DQG H[WUHPH SUHI
$VVHVVPHQW  RI &0,3 PEBHK®DVZLWK ZDWHU DYDLOD

SHUIRUPDQFH IRU WHPSHBBUWXQWLILFQGHSRUWY 1DWXUH
SUHFLSLWDWLRQ LQ ;LQMiDRXNS &KLOHD $YDLODEOH DW
$WPRVSKHULF DQG 2FHDQIKFVWEALHGRL RUJ v
IJHWWHUV $YDLODEOH DW

KWWSV OLQNLQJKXE HOVHYLHVUEFRY UMHWAJ LHYEBH\ 70/
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SLL 6
=RX 6 $EXGXZDLOL - 'XDQ :=IKXG<d QDG SDQJ(FDOXDWLRQ
- $SWWULEXWLRQ RI FKIRQJHV3LQRWKHVWRULFDO WHPSH
WUHQG DQG WHPGRRDELRQSWHFLSLWDWLRQ RYHU WKH 7LE
HIWUHPH SUHFLSL®HDIW BRQOHBHR WIMVVYQ FRPSDULVRQ ZLWK
$VLD 6FLHQWLILF 5HSRUWGSY D QUPHWX LK ® QLU PIDSWMY HD U F K
3XEOLVKLQJ *URXS 8.% (OVHYLHU /W& $YDLODEOH
$YDLODEOH DW KWWBW GRLKRWNSY GRL RUJ v
Vv z



