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%LEOLRJUDSKLH

$WWHPD/ (131:1 DQG 8ODE\/ )171 9HJHWDWLRQ PRGHOHG DV D ZDWHU FORXG/ 5DGLR 6FLHQFH/ YRO1
46+5,/ SS1 68:0697/ 4<:;1

%DUF]L/ - 1)1/ &DVWHO/ 71/ &DUDJOLR/ <1/ %HDXGRLQ/ $1/ 5H\/ +1/ &KHWDLOOH/ 61 DQG &DVWDJQDV/
/1 $0$356$5/ $0$3 VRUWHU 9413/ XVHU PDQXDO1 (6$2(67(& FRQWUDFW Q�
4963472<921// :6 S/ 4<<:1

%DUWKHOHP\/ '1/ %ODLVH/ )1/ )RXUFDXG/ 71/ DQG 1LFROLQL/ (1 0RGpOLVDWLRQ HW VLPXODWLRQ GH
O*DUFKLWHFWXUH GHV DUEUHV = ELODQ HW SHUVSHFWLYHV1 5HYXH )RUHVWLqUH )UDQoDLVH/ 9RO1 ;/9,,/
1R VS1/ :40<8/ 4<<81

%HDXGRLQ/ $1 2EVHUYDWLRQ GH OD WHUUH SDU UDGDU LPDJHXU = HVWLPDWLRQ GH OD ELRPDVVH
IRUHVWLqUH1 7KqVH GH GRFWRUDW/ 8QLYHUVLWp 3DXO 6DEDWLHU/ 7RXORXVH/4:5 S1/ 4<<51

%HDXGRLQ $1/ /H 7RDQ/ 71/ *R]H/ 61/ 1H]U\/ (1/ /RSHV/ $1/ 0RXJLQ/ (1/ +VX/ &1&1/ +DQ/
+1&1/ .RQJ/ -1$1 DQG 6KLQ/ 5171 5HWULHYDO RI IRUHVW ELRPDVV IURP 6$5 GDWD1 ,QWHUQDWLRQDO
-RXUQDO RI 5HPRWH 6HQVLQJ/ 48+47,=5:::05:<9/ 4<<71

%HDXGRLQ/ $1/ &DVWHO/ 71 HW 'HVKD\HV/ 011 $SSRUW GHV GRQQpHV 6$5 PXOWL0IUpTXHQFH
SRODPULPpWULTXH +6,50&2;06$5, SRXU OH VXLYL GH OD UHVVRXUFH IRUHVWLqUH +3KDVH 4,1
5DSSRUW ILQDO/ FRQYHQWLRQ &1(6&<72&1(62359;/ 68 S/ 4<<71

%HDXGRLQ $1/ HW &DVWHO 71/ 5DEDXWH 71/ 4<<81 $SSRUW GHV SURGXLWV LQWHUIpURPpWULTXHV (56
j GHV ILQV G·LQYHQWDLUH IRUHVWLHUV1 5DSSRUW ILQDO FRQYHQWLRQ &1(6 & <72&1(62356</ 73
S1/ 4<<81

%HUJHQ .101/ 'REVRQ 01&1 ,QWHJUDWLRQ RI UHPRWHO\ VHQVHG UDGDU LPDJHU\ LQ PRGHOLQJ
DQG PDSSLQJ RI IRUHVW ELRPDVV DQG QHW SULPDU\ SURGXFWLRQ1 (FRORJLFDO 0RGHOOLQJ/
455 =58:05:7/ 4<<<1

%URZQ/ 61 )RUHVWV DQG FOLPDWH FKDQJH = UROH RI IRUHVW ODQGV DV FDUERQ VLQNV1 ;, FRQJUqV
IRUHVWLHU PRQGLDO/ 9RO1 4/ $QWDO\D/ 7XUTXLH/ 46055 2FWREUH 4<<:1

&DVWHO/ 71 (VWLPDWLRQ GH OD UHVVRXUFH IRUHVWLqUH SDU WpOpGpWHFWLRQ 5DGDU j 6\QWKqVH
G·2XYHUWXUH1 7KqVH GH 'RFWRUDW (1*5()/ 583 S1/ 4<<;

&DVWHO/ 71/ %HDXGRLQ/ $1/ 6WDFK/ 11/ 6WXVVL 11/ /H 7RDQ/ 71 DQG 'XUDQG 31 6HQVLWLYLW\ RI
VSDFHERUQH 6$5 GDWD WR IRUHVW SDUDPHWHUV RYHU VORSLQJ WHUUDLQ1 7KHRU\ DQG H[SHULPHQW1
,QWHUQDWLRQDO -RXUQDO RI 5HPRWH 6HQVLQJ/ VRXV SUHVVH 53331

&KDQGUDVHNKDU/ 61 5DGLDWLYH 7UDQVIHU1 'RYHU/ 4<931

&ORXGH 6151 DQG (1 3RWWLHU1 $ UHYLHZ RI WDUJHW GHFRPSRVLWLRQ WKHRUHPV LQ UDGDU
SRODULPHWU\1 ,((( 7UDQVDFWLRQV RQ *HRVFLHQFH DQG 5HPRWH 6HQVLQJ/ 67+5,=7<;084;/ 4<<91
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'H 5HII\H/ 31 0RGqOH PDWKpPDWLTXH DOpDWRLUH HW VLPXODWLRQ GH OD FURLVVDQFH HW GH
O*DUFKLWHFWXUH GX FDIpLHU 5REXVWD1 4qUH 3DUWLH1 (WXGH GX IRQFWLRQQHPHQW GHV PpULVWqPHV
HW GH OD FURLVVDQFH GHV D[HV YpJpWDWLIV1 &DIp &DFDR 7Kp/ 58+5,=;60437/ 4<;4D1

'H 5HII\H/ 31 0RGqOH PDWKpPDWLTXH DOpDWRLUH HW VLPXODWLRQ GH OD FURLVVDQFH HW GH
O*DUFKLWHFWXUH GX FDIpLHU 5REXVWD1 5qPH 3DUWLH1 (WXGH GH OD PRUWDOLWp GHV PpULVWqPHV
SODJLRWURSHV1 &DIp &DFDR 7Kp/ 58+5,=54<0563/4<;4E1

'H 5HII\H/ 31 0RGqOH PDWKpPDWLTXH DOpDWRLUH HW VLPXODWLRQ GH OD FURLVVDQFH HW GH
O*DUFKLWHFWXUH GX FDIpLHU 5REXVWD1 6qPH 3DUWLH1 (WXGH GH OD UDPLILFDWLRQ V\OOHSWLTXH GHV
UDPHDX[ SULPDLUHV HW GH OD UDPLILFDWLRQ SUROHSWLTXH GHV UDPHDX[ VHFRQGDLUHV1 &DIp
&DFDR 7Kp/ 59+5,=::0<9/ 4<;51

'H 5HII\H/ 31 0RGqOH PDWKpPDWLTXH DOpDWRLUH HW VLPXODWLRQ GH OD FURLVVDQFH HW GH
O*DUFKLWHFWXUH GX FDIpLHU 5REXVWD1 7qPH 3DUWLH1 3URJUDPPDWLRQ VXU PLFUR0RUGLQDWHXU GH
WUDFp HQ WURLV GLPHQVLRQV GH O*DUFKLWHFWXUH G*XQ DUEUH1 $SSOLFDWLRQ DX FDIpLHU1 &DIp &DFDR
7Kp/ 5:+4,=6053/ 4<;61

'H 5HII\H/ 31 (OJXHUR/ (1/ DQG &RVWHV/ (1 *URZWK XQLWV FRQVWUXFWLRQ LQ WUHHV = D VWRFKDVWLF
DSSURDFK1 $FWD %LRWKHRUHWLFD/ 6<=6580675/ 4<<41

'HVKD\HV/ 01/ 0XVKLQ]LPD (1/ DQG 6WDFK/ 11 $VVHVVPHQW RI )/,0 UHIOHFWDQFH PRGHO =
FDVH VWXG\ /R]qUH/ )UDQFH1 ,Q/ 0$5,(0) +0RQLWRULQJ DQG $VVHVPHQW RI 5HVRXUFHV LQ
(XURSH ² )RUHVW, SURMHFW ILQDO UHSRUW/ FRQWUDFW (1970&7<903649/ SS 81408189/ 'pFHPEUH
4<<<1

(ZH/ +171/ &KXDK/ +171 $ 0XOWLOD\HU 6FDWWHULQJ 0RGHO IRU D 'HQVH 9HJHWDWLRQ 0HGLXP1
3URJUHVV ,Q (OHFWURPDJQHWLF DQG 5HPRWH 6HQVLQJ 6\PSRVLXP/ %RVWRQ/ 53331

)$2 0 2UJDQLVDWLRQ GHV 1DWLRQV 8QLHV SRXU O·DOLPHQWDWLRQ HW O·DJULFXOWXUH1 )RUHVW
5HVRXUFHV $VVHVVPHQW 4<<3 0 *OREDO 6\QWKHVLV1 (WXGH )$2/ 5RPH/ ,WDOLH/ 4<<81

)ORXU\ 11 %0RGpOLVDWLRQ UDGDU GHV IRUrWV1 $SSOLFDWLRQ j OD WpOpGpWHFWLRQ%1 7KqVH GH
'RFWRUDW 8QLYHUVLWp 3DULV 9,,/ 4<<<1

)ORXU\/ 11/ 3LFDUG/ 31/ /H 7RDQ/ 71/ .RQJ/ -1$1/ &DVWHO/ 71/ %HDXGRLQ/ $1/ %DUF]L -1)1 2Q
WKH FRXSOLQJ RI EDFNVFDWWHU PRGHOV ZLWK WUHH JURZWK PRGHOV= 5, 57 PRGHOOLQJ RI IRUHVW
EDFNVFDWWHU1 3URFHHGLQJV RI ,*$566·<: 6\PSRVLXP/ 6LQJDSRXUH/ SS1 :;:0:;</ 4<<:1

)ROG\/ /1/1 7KH PXOWLSOH VFDWWHULQJ RI ZDYHV1 3K\VLFDO UHYLHZ/ 9:=43:044</ 4<781

)RXUFDXG/ 71 $QDO\VH GX FRPSRUWHPHQW PpFDQLTXH G*XQH SODQWH HQ FURLVVDQFH SDU OD
PpWKRGH GHV pOpPHQWV ILQLV1 7KqVH GH 'RFWRUDW/ 8QLYHUVLWp GH %RUGHDX[ ,/ %RUGHDX[/ 47;
S1/ 4<<81

)UDQVVRQ/ -1(161/ :DOWHU/ )1 DQG 8ODQGHU/ /101+1 (VWLPDWLRQ RI IRUHVW SDUDPHWHUV XVLQJ
&$5$%$60,, 9+) 6$5 'DWD1 6XEPLWWHG WR ,((( 7UDQVDFWLRQV RQ *HRVFLHQFH DQG
5HPRWH 6HQVLQJ/ 4<<<1

)UHHPDQ $1 DQG 61'XUGHQ %$ WKUHH FRPSRQHQW VFDWWHULQJ PRGHO IRU SRODULPHWULF 6$5
GDWD%1 ,((( 7UDQVDFWLRQV RQ *HRVFLHQFH DQG 5HPRWH 6HQVLQJ/ 69+6,=<960<:6/ 4<<;1
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)XQJ/ $1&1/ &KHQ/ 01)1/ /HH .1.1 )UHVQHO ILHOG LQWHUDFWLRQ DSOLHG WR VFDWWHULQJ IURP D
YHJHWDWLRQ OD\HU1 5HPRWH 6HQVLQJ (QYLURQPHQW1/ 56=68083/ 4<;:1

)XQJ $1.1/ /L/ =1/ &KHQ/ .161 %DFNVFDWWHULQJ IURP D UDQGRPO\ URXJK GLHOHFWULF VXUIDFH1
,((( 7UDQVDFWLRQV RQ *HRVFLHQFH DQG 5HPRWH 6HQVLQJ/ 63+5,=689069</ 4<<51

*RGLQ/ &1/ *XpGRQ/ <1/ &RVWHV/ (1/ DQG &DUDJOLR/ <1 &KDSWHU 7 = 0HDVXULQJ DQG DQDO\VLQJ
SODQWV ZLWK WKH $0$3PRG VRIWZDUH1µ 3ODQWV WR HFRV\VWHPV/ DGYDQFHV LQ FRPSXWDWLRQDO
OLIH VFLHQFHV/01 710LFKDOHZLF]/ HG1/ &6,52/ $XWUDOLD/ 860;7/ 4<<91

*RGLQ/ &1/ &RVWHV/ (1/ DQG &DUDJOLR/ <1 ([SORULQJ SODQW WRSRORJLFDO VWUXFWXUH ZLWK WKH
$0$3PRG VRIWZDUH= DQ RXWOLQH1µ 6LOYD )HQQLFD/ 64+6,= 68:069;/ 4<<:1

+DJEHUJ/ -1 21/ 8ODQGHU/ /1 01 +1/ DQG $VNQH/ -1 5HSHDW0SDVV 6$5 LQWHUIHURPHWU\ RYHU
IRUHVWHG WHUUDLQ1 ,((( 7UDQVDFWLRQV RQ *HRVFLHQFH DQG 5HPRWH 6HQVLQJ/66+5,=6640673/
4<<81

+DOOp/ )1/ HW 2OGHPDQ/ 51 $1 $1 (VVDL VXU O*DUFKLWHFWXUH HW OD G\QDPLTXH GH FURLVVDQFH GHV
DUEUHV WURSLFDX[10DVVRQ ) &LH/ 3DULV/)UDQFH/ 4:; S1/ 4<:31

+DOOp/ )1/ 2OGHPDQ/ 51 $1 $1/ DQG 7RPOLQVRQ/ 31 %11 7URSLFDO WUHHV DQG IRUHVWV 0 DQ
DUFKLWHFWXUDO DQDO\VLV1 6SULQJHU 9HUODJ/ %HUOLQ/ $OOHPDJQH/774 S1/ 4<:;1

+DOOLNDLQHQ/ 01/ +\\SSl/ -1/ +DDSDQHQ/ -1/ 7DUHV/ 71/ $KROD/ 31/ 3XOOLDLQHQ/ -1/ DQG
7RLNND/ 01 $ KHOLFRSWHU0ERUQH HLJKW0FKDQQHO UDQJLQJ VFDWWHURPHWHU IRU UHPRWH VHQVLQJ 0
3DUW ,= V\VWHP GHVFULSWLRQ1 ,((( 7UDQVDFWLRQV RQ *HRVFLHQFH DQG 5HPRWH 6HQVLQJ1
64+4,=494 ² 49</ 4<<61

+lPH 71 HW DO1 )RUHVW PRQLWRULQJ LQ (XURSH ZLWK UHPRWH VHQVLQJ +)0(56,1 )LQDO 5HSRUW
-5&2&(2/ FRQWUDFW 464380<:/0DUFK 4<<;

+HOOVWHQ +1/ 8ODQGHU/ /01+/ *XVWDYVVRQ/ $1 DQG /DUVVRQ %11 'HYHORSPHQW RI 9+)
&$5$%$6 ,, 6$5 ª1 3URFHHGLQJV RI 5DGDU 6HQVRU WHFKQRORJ\/ 63,(/ YRO1 5:7:/ 2UODQGR/
(WDWV08QLV/ S 7;093/ ;0< $YULO 4<<91

+VX &1&1/ +1&1 +DQ/ 5171 6KLQ/ -1$1 .RQJ/ $1 %HDXGRLQ/ 71 /H 7RDQ1 5DGLDWLYH 7UDQVIHU
WKHRU\ IRU SRODULPHWULF UHPRWH VHQVLQJ RI IRUHVW DW 3 EDQG1 ,QWHUQDWLRQDO -RXUQDO RI
5HPRWH 6HQVLQJ/ 48+47,=5<7605<87/ 4<<71

+\\SSl/ -1/ +\\SSl/ +1/ ,QNLQHQ/ 01/ (QJGDKO/ 01/ /LQNR 61/ =KX/ <1+1 $FFXUDF\
FRPSDULVRQ RI YDULRXV UHPRWH VHQVLQJ GDWD VRXUFHV LQ WKH UHWULHYDO RI IRUHVW VWDQG
DWWULEXWHV1 )RUHVW (FRORJ\ 0DQDJHPHQW/ 45;=43<0453/ 53331

,PKRII/01 /1 $ WKHRUHWLFDO DQDO\VLV RI WKH HIIHFW RI IRUHVW VWUXFWXUH RQ 6\QWKHWLF $SHUWXUH
5DGDU EDFNVFDWWHU DQG WKH UHPRWH VHQVLQJ RI ELRPDVV1 ,((( 7UDQVDFWLRQV RQ *HRVFLHQFH
DQG 5HPRWH 6HQVLQJ/66+5,=6740685/ 4<<81

,PKRII/ 01/1/ 0LOQH $1.1/ 6LVN/ 71'1/ /DZUHQFH/ :171 DQG %UHQQDQ/ .1 0DSSLQJ
YHJHWDWLRQ VWUXFWXUH IRU ELRGLYHUVLW\ DQDO\VLV XVLQJ V\QWKHWLF DSHUWXUH UDGDU1
3URFHHGLQJV RI ,*$566/ 6LQJDSRXU/ 9RO1 7=495704958/ 4<<:1
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,VUDHOVVRQ/ +1/ 8ODQGHU /101+1/ $VNQH/ -,1+1/ )UDQVVRQ -1(161/ )U|OLQG/ 31021/
*XVWDYVVRQ/ $1 DQG +HOOVWHQ +1 5HWULHYDO RI IRUHVW VWHP YROXPH XVLQJ 9+) 6$51 ,(((
7UDQVDFWLRQV RQ *HRVFLHQFH DQG 5HPRWH 6HQVLQJ/ 68+4,=69073/ 4<<:1

,VUDHOVVRQ/ +1/ 8ODQGHU/ /101+1/ 0DUWLQ/ 71/ DQG $VNQH -1 $ FRKHUHQW VFDWWHULQJ PRGHO WR
GHWHUPLQH IRUHVW EDFNVFDWWHULQJ LQ WKH 9+)0EDQG1 ,((( 7UDQVDFWLRQV RQ *HRVFLHQFH DQG
5HPRWH 6HQVLQJ/6;+5,=56;057;/ 53331
-DHJHU/ 01/ DQG 'H 5HII\H/ 31 %DVLF FRQFHSWV RI FRPSXWHU VLPXODWLRQ RI SODQW JURZWK1
-RXUQDO RI %LRVFLHQFHV/ 4:+6,=5:805<4/ 4<<51

-ROO\/ $1/ /H 7RDQ/ 71 $WHOLHU %HVRLQ 3OpLDGHV = WKqPH IRUrWV1 0DUV 53331 6LWH LQWHUQHW =
KWWS=22ZZZ0SURMHW1FVW1FQHV1IU=;39323/(,$'(62)U2LQGH[1KWPO1

.DUDP/ 01$1/ )XQJ/ $1.11 (OHFWURPDJQHWLF VFDWWHULQJ IURP D OD\HU RI ILQLWH OHQJWK/
UDQGRPO\ RULHQWHG/ GLHOHFWULF/ FLUFXODU F\OLQGHUV RYHU D URXJK LQWHUIDFH ZLWK DSSOLFDWLRQ
WR YHJHWDWLRQ1 ,QWHUQDWLRQDO -RXUQDO RI UHPRWH 6HQVLQJ1 <+9,=443<04467/ 4<;;1

.DUDP 01 $1/ )XQJ $1 .1/ /DQJ 51 +1/ &KDXKDQ 6111 $ PLFURZDYH VFDWWHUULQJ PRGHO IRU
OD\HUHG YHJHWDWLRQ1 5HPRWH 6HQVLQJ (QYLURQPHQW/ 63+7,=:9:0:;7/ 4<<51

.LPEDOO/ -1 61/ .H\VHU $151/ 5XQQLQJ 61 :1 DQG 6DDWFKL 6161 5HJLRQDO DVVHVVPHQW RI
ERUHDO IRUHVW SURGXFWLYLW\ XQVLQJ DQ HFRORJLFDO SURFHVV PRGHO DQG UHPRWH VHQVLQJ
SDUDPHWHU PDSV1 7UHH 3K\VLRORJ\/ 53=:940::8/ 53331

.ZRK/ /1+1/ /LHZ/ 61&1/ 3DGPDQDEKDQ/ .1/ /LP/ 21.1 7URSLFDO )RUHVW )LUH 6FDU 6WXGLHV
8VLQJ 0XOWL07HPSRUDO (56 425 ,16$5 'DWD1 3URFHHGLQJV RI ,*$566/ 6HDWWOH/ 9043
-XLOOHW 4<<;1

/D[/ 0110XOWLSOH VFDWWHULQJ RI ZDYHV1 5HYLHZ RI 0RGHUQ 3K\VLFV/ 56 =5;:0643/ 4<841

/H 7RDQ/ 71/ %HDXGRLQ/ $1 HW /R 6HHQ &KRQJ/ '11 6WXG\ RI PLFURZDYH LQWHUDFWLRQ ZLWK WKH
HDUWK·V VXUIDFH1 7HFKQLFDO 5HSRUW ;77:2;<21/23%+6&,/ (6$2(67(&/ 4<<31

/H 7RDQ 71/ $1 %HDXGRLQ/ -15LRP/ '1 *X\RQ1 5HODWLQJ IRUHVW ELRPDVV WR 6$5 GDWD1 ,(((
7UDQVDFWLRQV RQ *HRVFLHQFH DQG 5HPRWH 6HQVLQJ/ 63+5,=7360744/ 4<<51

/HY\/ $1 3RXU PLHX[ FRQQDvWUH OD IRUrW GRPDQLDOH GH 0HQGH1 0pPRLUH GH 6qPH DQQpH GH
O·(1,7()/ :4 S1/ 4<;51

0DUWLQH]/ -101/ %HDXGRLQ/ $1/ /H 7RDQ/ 71/ :HJP�OOHU/ 81 DQG 6WUR]]L/ 71 ,QIOXHQFH RI
ELRSK\VLFDO/ PHWHRURORJLFDO DQG WRSRJUDSKLF IDFWRUV RQ PXOWLGDWH (56 WDQGHP GDWD
DFTXLUHG RYHU IRUHVWHG WHUUDLQ/ 3URFHHGLQJV RI ,*$566/ 6HDWWOH/ 9043 -XLOOHW 4<<;1

0DVVRQQHW/ '1/ DQG 5DEDXWH/ 71 5DGDU LQWHUIHURPHWU\ = OLPLWV DQG SRWHQWLDO1 ,(((
7UDQVDFWLRQV RQ *HRVFLHQFH DQG 5HPRWH 6HQVLQJ/ 64=7880797/ 4<<61

2IILFH 1DWLRQDOH GHV )RUrWV/ $PpQDJHPHQW GH OD IRUrW GRPDQLDOH GH 0HQGH/ 4:6 S1/ 4<;<1

2OLYHU/ &1-11 5DLQ IRUHVW FODVVLILFDWLRQ EDVHG RQ 6$5 WH[WXUH1 6HFRQG ,QWHUQDWLRQDO
:RUNVKRS RQ 5HWULHYDO RI %LR0 ) *HR0SK\VLFDO SDUDPHWHUV IURP 6$5 GDWD IRU /DQG
$SSOLFDWLRQV/ (67(&/ 1RRUGZLMN/ +ROODQGH/ 54056 2FWREUH 4<<;1
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3HQJ/ &11 *URZWK DQG <LHOG 0RGHOV IRU 8QHYHQ²$JHG 6WDQGV= 3DVW/ 3UHVHQW DQG )XWXUH1
)RUHVW (FRORJ\ DQG 0DQDJHPHQW/ VRXV SUHVVH 53331

3HUVVRQ/ 511 4<:7:RUOG )RUHVW 5HVVRXUFHV1 5HYLHZ RI WKH ZRUOG·V IRUHVW UHVVRXUFHV LQ WKH
HDUO\ 4<:3V1 'HSDUWPHQW RI )RUHVW 6XUYH\1 5HVHDUFK 1RWHV 1R 4:1 4<:71

3HUVVRQ/ 51/ -DQ]/ .11 $VVHVPHQW DQG PRQLWRULQJ RI IRUHVW DQG WUHH UHVVRXUFHV1 ;, FRQJUqV
IRUHVWLHU PRQGLDO/ $QWDO\D/ 7XUTXLH/ 46055 2FWREUH 4<<:/ 9RO1 41

3XOOLDLQHQ/ -1 71/ +HLVND/ .1/ +\SSl/ -1/ DQG +DOOLNDLQHQ/ 01 71 %DFNVFDWWHULQJ SURSHUWLHV
RI ERUHDO IRUHVWV DW WKH &0 DQG ;0EDQGV1 ,((( 7UDQVDFWLRQV RQ *HRVFLHQFH DQG 5HPRWH
6HQVLQJ/ 65+8,=437404383/ 4<<71

4XHJDQ/ 61/ /H 7RDQ/ 71 $QDO\VLQJ PXOWLWHPSRUDO 6$5 LPDJHV1 'DQV 3URF1 6HJXQGD
MRUQDGD ODWLQR DPHULFDQD GH VHQVRULDPHQWR UHPRWR SRU UDGDU/ 6DQWRV/ %UD]LO/ 4:058/
4<<;1

4XHJDQ/ 61/ /H 7RDQ/ 71/ <X/ -1-1/ 5LEEHV/ )1/ )ORXU\/ 111 0XOWLWHPSRUDO (56 6$5
DQDO\VLV DSSOLHG WR IRUHVW PDSSLQJ1 ,((( 7UDQVDFWLRQV RQ *HRVFLHQFH DQG 5HPRWH
6HQVLQJ/ 6;+5,=:740:86/ 53331

5DYHQ/ 31 %LRORJLFDO UHVRXUFHV DQG JOREDO VWDELOLW\1 ,Q .DZDQR/ 61/ &RQQHOO/ -1+1 DQG
+LGDND/ 71 +HGV1,1 (YROXWLRQ DQG &RDGDSWDWLRQ LQ %LRWLF &RPPXQLWLHV1 8QLYHUVLW\ RI
7RN\R 3UHVV/ 7RN\R/ 4<;;1

5LEEHV/ )1/ /H 7RDQ/ 71/ %UXQLTXHO/ -1/ )ORXU\/ 11/ 6WXVVL 11/ /LHZ/ 61&1 DQG :DVULQ 8151
'HIRUHVWDWLRQ PRQLWRULQJ LQ WURSLFDO UHJLRQV XVLQJ PXOWLWHPSRUDO (562-(56 6$5 DQG
,16$5 GDWD1 3URFHHGLQJV RI ,*$566/ 6LQJDSRXU/ 9RO1 7=489304895/ 4<<:1

6DDWFKL/ 6161/ 1HOVRQ/ %1/ 3RGHVW/ (1/ +ROW/ -1 0DSSLQJ ODQG FRYHU W\SHV LQ WKH $P]RQ
EDVLQ XVLQJ 4 NP -(5604 PRVDLF1 ,QWHUQDWLRQDO -RXUQDO RI 5HPRWH 6HQVLQJ/ 54+90:,=45340
4567/ 53331

6FKLPHO/ '1/ (QWLQJ/ ,1*1/ +HLPDQQ/ 01/ :LJOH\/ 7101/1/ 5H\QHXG/ '1/ $OYHV/ '1/ HW
6HLJHQWKDOHU/ 81 &25 DQG WKH FDUERQ F\FOH1 'DQV -171+RXJKWRQ/ /1*10HLUD )LO0KR/
-1%UXFH/ +1/HH/ %1$1&DOOHQGHU/ (1+DLWHV/ 11+DUULV HW .10DVNHOO +pG1,/ &OLPDWH FKDQJH
4<<7 UDGLDWLYH IRUFLQJ RI FOLPDWH FKDQJH DQG DQ HYDOXDWLRQ RI WKH ,3&& ,6<5 VFHQDULRV/
SXEOLp SRXU OH *,(&/ &DPEULGJH 8QLYHUVLW\ 3UHVV/ &DPEULGJH/ S1680:4/ 4<<81

6PLWK/ *1/ 8ODQGHU/ /101+1 )RUHVW ELRPDVV UHWULHYDO XVLQJ 9+) 6$51 6HFRQG
,QWHUQDWLRQDO :RUNVKRS RQ 5HWULHYDO RI %LR0 ) *HR0SK\VLFDO SDUDPHWHUV IURP 6$5 GDWD
IRU /DQG $SSOLFDWLRQV/ (67(&/ 1RRUGZLMN/ +ROODQGH/ 54056 2FWREUH 4<<;1

6PLWK/ *1/ 'DPPHUW/ 31 *1 %1/ 6DQWRUR/01/ )UDQVVRQ/ -1 (1 61/:HJP�OOHU/ 81/ DQG $VNQH/
-1 ,1 +1 %LRPDVV UHWULHYDO LQ %RUHDO IRUHVW XVLQJ (56 DQG -(56 6$51 6HFRQG
,QWHUQDWLRQDO :RUNVKRS RQ 5HWULHYDO RI %LR0 DQG *HR0SK\VLFDO 3DUDPHWHUV IURP 6$5 GDWD
IRU /DQG $SSOLFDWLRQV/ (67(&/ 1RRUGZLMN/ +ROODQGH/ 54056 2FWREUH 4<<;1
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6PLWK/ *1 DQG 8ODQGHU /101+1 $ PRGHO UHODWLQJ 9+)0EDQG EDFNVFDWWHU WR VWHP YROXPH
RI FRQLIHURXV ERUHDO IRUHVW1 ,((( 7UDQVDFWLRQV RQ *HRVFLHQFH DQG 5HPRWH 6HQVLQJ/
6;+5,=:5;0:73/ 53331

6WUR]]L/ 71 DQG :HJP�OOHU/ 811 )RUHVW PDSSLQJ ZLWK (5606$5 LQWHUIHURPHWU\/
3URFHHGLQJV RI 7KLUG (56 6\PSRVLXP RQ 6SDFH DW WKH VHUYLFH RI RXU (QYLURQPHQW/
)ORUHQFH/ 4:0540DUV 4<<:/ 68:06951

6XQ/ *1/ DQG 5DQVRQ/ .1 -1 $ WKUHH0GLPHQVLRQDO UDGDU EDFNVFDWWHU PRGHO IRU IRUHVW
FDQRSLHV1 ,((( 7UDQVDFWLRQV RQ *HRVFLHQFH DQG 5HPRWH 6HQVLQJ1 66+5,=6:506;5/ 4<<81

7VDQJ/ /1/ .RQJ/ -1$1 DQG 6KLQ 5171 7KHRU\ RI PLFURZDYH UHPRWH VHQVLQJ1 :LOH\0
,QWHUVFLHQFH/ 4<;81

8ODE\/ )1 71/ 0RRUH/ 51 .1/ DQG )XQJ/ $1 .1 0LFURZDYH UHPRWH VHQVLQJ = DFWLYH DQG
SDVVLYH/ $UWHFK +RXVH/ 1RUZRRG/ 4<;51

8ODE\/ )1 71/ 6DUDEDQGL/ .1/ 0F 'RQDOG/ .1/ :KLWW/ 01/ DQG 'REVRQ/ 01 *1 0LFKLJDQ1
0LFURZDYH FDQRS\ VFDWWUHULQJ PRGHO1 ,QWHUQDWLRQDO -RXUQDO RI 5HPRWH 6HQVLQJ/
44+:,=455604586/ 4<<31

8ODE\/ )171 6$5 ELRSK\VLFDOV UHWULHYDOV = OHVVRQV OHDUQHG DQG FKDOOHQJHV WR RYHUFRPH1
6HFRQG ,QWHUQDWLRQDO :RUNVKRS RQ 5HWULHYDO RI %LR0 ) *HR0SK\VLFDO SDUDPHWHUV IURP 6$5
GDWD IRU /DQG $SSOLFDWLRQV/ (67(&/ 1RRUGZLMN/ +ROODQGH/ 54056 2FWREUH 4<<;1

8ODQGHU /101+1/ )U|OLQG/ 3121 DQG 0DUWLQ 71 3URFHVVLQJ DQG &DOLEUDWLRQ RI 8OWUD0
:LGHEDQG 6$5 GDWD IURP &$5$%$60,,1 3URFFHGLQJV RI &(26 6$5 :RUNVKRS/ 7RXORXVH/
5:605:;/ 4<<<1

<XHK/ 61+1/ .RQJ/ -1$1/ -DR/ -1.1/ 6KLQ/ 5171 DQG /H 7RDQ/ 71 %UDQFKLQJ PRGHO IRU
YHJHWDWLRQ1 ,((( 7UDQVDFWLRQV RQ *HRVFLHQFH DQG 5HPRWH 6HQVLQJ/63+5,=6<30735/ 4<<51

=HENHU/ +1 $1/ :HUQHU/ &1/ 5RVHQ/ 31 $1/ DQG +HQVOH\/ 61 $FFXUDF\ RI WRSRJUDSKLF PDSV
GHULYHG IURP (5604 LQWHUIHURPHWULF UDGDU1 ,((( 7UDQVDFWLRQV RQ *HRVFLHQFH DQG 5HPRWH
6HQVLQJ// 65+7,=;560;69/ 4<<71


