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7DEOH RIFRQWHQWV
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7DEOH RIFRQWHQWV
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| ,OWURGXFWLROQ

ILV ZRUN LV D GHVFULSWLYH UHIHUHQFH JUDPPDU RI WKH 7
WHQGHG IRUD OLQJXLVWLFDOO\NQRZOHGJDEOH DXGLHQ
WKHRUHWLFDO IUDPHZRUN IRU OLQJXLVWLF DQDO\VLV 5L
DXGLHQFH ,D HPSW WR GHAQH DOO WHUPLQRORJ\ ZKLFK L
GHVFULSWLYHOLQJXLVWY SDUWLFXODUO\WKRVHWHUPYV
$WKDEDVNDQLVWYV

,KDYH FKRVHQ WR iUVW ZULWH D WHFKQLFDO JUDPPDU L
RQH EHFDXVH , IHHO WKDW DOWKRXJK WKH DXGLHQFH PLJ
VXOW LV PRUHWKRURXJKDQG GHWDLOHG WKDQ D SHGDJR.
QRW PHDQ WR QHJOHFW WKH XUJHQW QHHG IRU SHGDJRJ\
WHDFKLQJPDWHULDOV GHYHORSHG ZLWKRXW EDVLV LQ Ol
FRQIXVLQJ LQFRPSOHWH DQGHYHQ PLVOHDGLQJ !XV, LQ
VHUYH DV D VROLG IRXQGDWLRQ IRUODWHU GHYHORSPHQ'
FDQ VHUYH WKH ODQJXDJH UHYLWDOL]DWLRQ FRPPXQLW\

,GRQRWRAOHUKHUHD QRUPDWLYNRRBNUBENIMI)LRQ RI KR
EXW UDWKHUD UHFRWG RNKRZ THOWK)DIUWM FHUWDLQO\ PDQ\ IL
WKHODQJXDJH ZKLFK,KDYHQRWDGGUHVVHG ,KDYHD HP
VLYHDV SRVVLEOHLQP\GHVFULSWLRQRIWKHYDULDWLRC
FXUUHQWO\DQG LQ WKH SDVW EXW , QRQHWKHOHVV KDYH
RI YDULDWLRQ WKDW RFFXULQ WKH QDWLYH VSHDNHU SRS
DVVXPHG WKDW LI, KDYH QRW GRFXPHQWHG VRPHWKLQJ L
SKHQRPHQRQ LV QRW SURSHU 70LQJLW :KHUH, KDYH HQF
ZKLFK LY QRW IRXQG DPRQJDQ\70LQJLW VSHDNHUV , WDN
SKHQRPHQRQ RXW DQG, VKRZ E\ PHDQV RI HOLFLWHG RU
H[DPSOHV KRZWKH SKHQRPHQRQ LV H[FOXGHG 2QO\LQ WK
WKH UHDGHU DVVXPH WKDW VRPHWKLQJLVDEVROXWHO\Q

, KDYHHQGHDYRUHG WR GHVFULEH WKH ODQJXDJHDV LW
VXFK WKH PDMRULW\ Rl P\ H[DPSOHV FRPH IURP SXEOLVKH
UDWLYHUHFRUGLQJV ZKLFK ZHUH QRW LQWHQGHG SULPDU

o



° ,QWURGXFWLRQ

IRUFHG PHWR DGGUHVV D QXPEHU RI JUDPPDWLFDO SKHQR
WLRQDEOH VWDWXV VLPSO\EHFDXVH WKH\RFFXUDW OHD)\
WKHUHDUHTXLWHDIHZSUREOHPVLQWKLVJUDPPDU WKDW
ZLOO SUREDEO\FRQWLQXHWR UHPDLQ XQVROYHG DV GLDC
VSHDNHU SRSXODWLRQ GZLQGOHYVY 5DWKHU WKDQ VZHHS
DO\WLFDO UXJ, KDYH ODLG WKHP RXW IRU RWKHUV WR FRC
SURDFKHG ZLWK WKH XQGHUVWDQGLQJ WKDW WKH\ PD\ QR
WKDQ VRPH JDUGHQ YDULHW\VSHHFK HUURULQDEH HU VV
0\ HPSKDVLV RQ QDWXUDOO\ REFXULQJ ODQJXDJH GRHV
HOLFLWHG IRUPV GHVSLWH VRPH FODLPV LQ WKH ODQJXD
WKDW HOLFLWDWLRQ LV XQQHFHVVDU\ ,Q DQ\ ODQJXDJH
RFFXU VR UDUHO\ WKDW HYHQ D YHU\ ODUJH FRUSXV ZLOO
RUWZR RFFXUUHQFHV DQG WKH FRUSXV IRU70LQJLW LV U
RIHYLGHQFH GRHVY QRW FRQVWLWXWH QHIJDWLYH HYLGHQ
XQJUDPPDWLFDO,iQGHOLFLWDWLRQWREHDEVROXWHO\
QRW LQFOXGH D FLWDWLRQ LW FDQ EH DVVXPHG WKDW , KI
OHDVW RQH KLJKO\UHOLDEOH QDWLYH VSHDNHU DQG XVX|
0\ WUDQVODWLRQV RI 7OLQJLW LQWR (QJOLVK DUHR HQ
JOLVK , KDYH GRQH WKLV RQ SXUSRVH LQ RUGHU WR PDN
70LQJLW H[DPSOHV UDWKHU WKDQ JLYH PRUH QDWXUDO (
WKHUH DUH SULRU WUDQVODWLRQV EXW EHFDXVH PRVW V
OLWHUDU\ UDWKHU WKDQ OLQJXLVWLF XVH WKH\DUH QRV
SRVHV !'HUHDGHU VKRXOG VHHN RXW WKH RULJLQDO VRXL
OLWHUDU\ WUDQVODWLRQV RI WKH 7OLQJLW WH[WV 0\ WL
FDVW 70LQJLW VSHDNHUV DV XQHGXFDWHG RUFRQIXVHG |
VSHDNHUV , TXRWHDUHHTXDOO\0XHQWDQG HORTXHQW LQ
AQG P\RYHUO\OLWHUDO WUDQVODWLRQV WREH FOXPV\ DC
DFEFXUDWH
IURXJKRXW WKLV JUDPPDU, IRFXVRQ WKH 1RUWKHUQ GL
DUHWKUHHRWKHU PDMRU GLDOHEFWV 6RXWKHUQ 7UDQVL
LVH[WLQFWDQGWKHIRUPHUWZRDUHQHDUO\VR 1RUWKH L
DQG LV WKH GLDOHFW RI WKH PRGHUQ OLWHUDU\ WUDGLW
QRQ 1RUWKHUQ GLDOHFWV DQG GLVFXVV WKHP LQ WKH FR
XQGHUVWDQGLQJWKH ODQJXDJH EXW PRVW RI WKH GDWD
WDNHQ IURP 1IRUWKHUQ VSHDNHUV , WKXV WUHDW 1RUWK
RI WKH ODQJXDJH DOWKRXJK WKLV PD\ QRW EH KLVWRULF
GLDOHFWDO VWUXFWXUH RI WKH 1RURMKGIHW BLOWHFW LV F
$OWKRXJK , DP D PHPEHU RI WKH 7OLQAEWNIYZWLRQ EH

+



°° 1HQDPH

+ WD 4ENZ Ng. KERWNHW IKWRP/ E%DVNHW $UFK +RXVHC RI
WKHLVKHHKWMDDUXK Y KWW BMMIDDAQG KRXVH JURXS _ A%HDYHL
FODQ DQG Rl WKWKs MWE Do k@ HQW H ULYHU_ #E6WLNLQHC V
UZEDQ ,DP QRW D QDWLYH VSHDNHU RI WKH 70LQJLW ODQ
WR OHDUQ WKH ODQJXDJHLV ZKDW GURYHPHWRVWXG\OLQC
PDU 'HODVW 7 70LQJLWVSHDNHULQP\IDPLO\ZDV P\JUHDW
%DNNH Q«H*XQ\DK ZKR GLHG ZKLOH KHU GDXJKWHUV ZHL
QRW SDVV RQ KHU ODQJXDJH /@xzDDBNH UIRPG. QIXZXR/F N
VSRNH WKH +HQ\D VXEGLDOHFW Rl WKHF BRXAMAKIHUQ 70LQJI
7OLQJLWOQDRNW WR PHPRU\ EXWKHU GDXJKWHU P\JUDQGC
WKH QDPH RI KHU PRWRRQ\(HFNY 'QPRH PD\ GHULYH IURP
[RRQ \{RRQ \«LQRAUWK ZI18Q;G VBELUAMY JLW QZRK LV
ZKLFKLVYDSSDUHQWO\D 70LQJLW DSSUR[LPDWLRQ RI WKH
LW ZDV KHOG ODVW E\P\GLVWDQW XQFOH (YDQV *XQ\DK ,
*DDQ\DDYHQ WR PH E\ ! HRSSROUERE R\EdED VY D DD @ 5[l

£EW AAADDQEBI;WKEIBGRSOH RI *aDDQEL[AC LQ .ODZRFN %HFI
GRHVY QRW EHORQJWRP\FODQ,GR QRW QRUPDOO\ XVH LW
NHHSLQJXQWLO VXFKWLPHDVD*3DDQD[& £GLPDQLV DSSF
UHDGHU ZLOO QRWLFHDVLPLODULW\WRWKHVXUQDPH /& *X
IURP WKH ODVW PDQ WRDKQRIOHE RAKHHPQID R LHI *HRUJH *XQ\DK
+H ZD VRV WH/ KDWY W g DKORNK AH 1B D, VAAVKHRIX V H P DIVQV:XKWOC R |
KEVKLADWAX OL KEVK-:AZK8 W&, O1@ GIKH<KRXVH_

/£ :KDOH 'UL HG $VKRUH +RXVHC D *aDQDEMESL KRXVH L
DDO?2pD @BALDOODJIH_ A7X[HNDQC DQG DOVR KDSSHQHG W
JUHDW JUDQGIDWKHU

°° IHQDPH

'H QDPH A70LQJLWC LV SURQRXQFHG LQ (QPNMLVK E\ PRVW
O N®OSSUR[LPDWHGE\WKH (QJOLVKVHTXHQFHZEFOLQJ NL
WLPHV KHPO®BWUR[LPDWHG E\ AEFOLQJ LWC EXW WKLV LV
QXQFLDWLRQN CLINWWXQNQRZQ DQG LQFRUUHFW DOWKRXJ
DSSHDULQ VHYHUDO (QJOLVK GLFWLRQDULHV SUHVXPDEO
WLYHQHVV RI OH[LFRJUD S KHOLWGHKHWODR B Q\REYHRWH DFFL

° ILVLVWKHFRQYHQWLRQDO PRUSKRORJLFDO DQDO\VLV EXW -H3 /F

IRUP KLQWV DW WKH H[LVWHQFHRIDQ ROGHU PRUSKRORJ\DQG PHDC
+ )JRUPRUHRQSHUVROD® QDPHV VHH i



°° 1HQDPH

GHQW RI KLVWRU\ ZKLFK , ZLOO RXWOLQH LQ WKLV VHFWLR
VWLOO QRW H[DFWO\FOHDU

IH 7OLQJLW  ZRU@WNPMDQV £ASHUVRQ SHRSOHGC EXW LV C
LQ 7OLQJLW FXOWXUH ZLWK WKH 7OLQJLW WKHPVHOYHV L
VXFK DV WKH EBDHEBW B PN dL7,\QW0P,V KY BRR W ER, WV [£Q
$ W K D E D'eeNKIQ@TOID QDQ G VR IRUWK :KHQ XVHG DV DQ HWKOQL
UDWKHU WKDQ DV D EDVLF QRXQ WKH XVXDO RUWKRJUDSK
DVLQYW WR WEBEDPBR MO\ UHIHUV WR WKH FRPPRQ QRXQ !LV QD
XVHG WR UHIHU WR WKH 70LQJLQYJOW @PRXREIHINY WKH SKUD
MX,ijpDMEZQNQJIJLWWDQJIXDJIHC

,Q WKH HDUO\ H[SORUDWLRQ Rl WKH 1IRUWKZHVW &RDVW
PDQ\ODQJXDJHV ZLWK ODWHUD O URFGBWWEXH S DG DAULFD
HQFHRIZKLFKLVDQDUHDO OLQJXLVWLFIHDWXUHLQ WKH
WKHWUDGHMDUJRQ XVHGIRULQWHUHWKQLFFRPPXQLFDW
DQG LQGLJHQRXV JURXSV WKHIDPRXV &KLQRRN -DUJRQ |
WKLV VRXQG (QJOLVK DQG JUHQFK VSHDNBMNO@RXOG W\S
ZKLFK RFFXUV LQ ERWK ODQJXDJHV $V D FRQVHTXHQFH V
DSULFDWHY LQ WKH UHJLR QF®UNODQ®D BXDYH\HQ B0 D
FHQDPHV LQ WKH 3DFLAF 1IRUWKZHVW ZLOO WXUQ XS QXPH
ZRUGV KRZHY HWWYX HRRQB LQVWHDG DV LQ IRU H[DPSOH W
-DUJRQ BRUGBSYD ANELYHE PNGEIXOOC ZKLFK ZHUHR HQ ZUL)
WHQIRW DDQSFHEWERPH ZULWHUY GHYHORSHG D FRQVLVWHDQ
L QLMIAD@G ZRUG PHG LD QR DROUGHBUHY HQWLQJ ODWHUDO
DQG IULFDWLYHYV

W WKXV DSSHDUV WK DMD WQRH/ WY LWHK®! (IgRLOI&) D © K
D HPSW WR FDSWXUH WKH LQ L\ NDM\VO\SW FHLOMOI B LRFEIDWL Y H |
ZDV KRZHYHHEGRBE AR QG WDWKHU WKDQ ZRUG LQLWLDOO)
UHDVRQ ZKWODDWXDBG LV VWLOO SHUSOH[LQJ ,KDYH QRW
KLVWRULFDO UHFRUG IRU W K KH7f0UWL\QAMRN, HD R IXVQRIPADVKIL Q J O L
RI ZKR GHVHUYHV FUHGLW IRU WKLV IRUP

$V ZHOO DV WKH P\ULDG RUWKROUQISKWDYBQWDWLRQV OL
(.OLQNWWH 70LQJLW SHRSOH DQG WKHLU ODQJXDJH DUH D
RWKHUQDPHYV 'HPRVWLPSRUWDQW RIWKBDVHEDOWHUQDW
NR|ORMBDaUNR|ORXEHQ IRXQG LQ WKH SERU®ID ZLWK AQDO

2 QRUSKRORJLFDOO\ WK [ApBDY WEIGOA W \RR
70LQA3kW PRXBMG2+%&, p$1® FDWBBSES::

AT7OLQIJLW VSHHFKC



°+ 2UJDQL]DWLRQRIWKHJUDPF

$QRWKHU IUHTXHOBI Y OIRLORABR QKYV RFFXUV LQ WKH *HUTF
.RORNQ.®RORV<IHARQV WBLEOWHY 9HQLDPLQRYAV GHULYDW
WHUP IURP DQ $OHXW RWSHSBUKDBK §8KWLWUHG WR D ZRRGH
GLVK DQG E\DVVRFLDWLRQ UHIHUUHG WR WKH ODEUHW Z
OLSE\70LQJLW ZRPHQ RI KLJK VWDWXV !LVZRUG VRPHKR:
GLPLOXWILBHIRMP| OfXBKDFK WKHQ HYROYHG LQWR WKH RW
PHQWLRQHG SUHYLRXVO\

° % 2UJDQL]DWLRQ RIWKHJUDPPDU

ILV JUDPPDU LV RUJDQL]JHG LQ D UHODWLYHO\ OLQHDU PD
VLF XQLWV RI ODQJXDJH WR WKH PRVW FRPSOH[ QDPHO\ I
%UDFNHWLQJWKLVPDLQERG\DUHWZRFKDSWHUV RQH SU
VNHWFK DQG WKH RWKHU SURYLGLQJ D EDVLF FRPSDUDWL
VNHWFK 'H HDUOLHU FKDSWHUV DUH PRVWO\ FRQFHUQH
QRXQV DGMHFWLYHV SDUWLFOHV DGYHUEV YHUE VWUXF
FRQFHUQHG ZLWK IXQFWLRQ YHUEIXQFWLRQ V\QWD[ GL\
VWULFW OLQH FDQ EH GUDZQ EHWZHHQ VWUXFWXUH DQG |
DUHLQWHUPLQJOHG VRPHZKDW LQ HYHU\ FKDSWHU 1HYH
QL]DWLRQ RI HDFK FKDSWHU UHOHFWV P\ D HPSW WR RUJD
FRQFHUQ

°+x° &LWDWLRQV

IURXJKRXW WKLV JUDPPDU, UHIHU YHU\IUHTXHQWO\WR D (
ERWK IRU H[DPSOHV DQG IRUSUHYLRXV UHVHDUFK %HFDX
WKHVH FLWDWLRQV DQG EHFDXVH VRPH VRXUFHV KDYH D Q
WKH XVH Rl IXOO FLWDWLRQV LV VSDWLDOO\ LQHSFLHQW |
DEEUHYLDWLRQV IRUWKH PRVW IDNGIR & HIGMW &\EFR DWH GAIR/X U
VWRU\ %%, OHHU % Y$:FRPISO WK DOMWWRI-ELWDWLRQ DEE
LVILYHQ LQIDSGISQOGH [

,Q RUGHU WR PDLQWDLQ FRQVLVWHQF\ WKURXJKRXW WK
DOO 70LQJLW WH[W IURP LWV RULJLQDO RUWKRJUDSK\ RU )
FHSW ZKHUH PDLQWDLQLQJ WKH RULJLQDO IRUP LV LPSRU
WLRQ VIVWHPV DQG RUWKRJUWPD-RIQLSIV JBIEH ZHVYE OWHG LQ |
WUDQVIRUPLQJSULRU ZUL HQIRUPV RIWKH ODQJXDJH , KI
UHFRUGLQJV RQ ZKLFK SUHYLRXV ZRUNV ZHUH EDVHG 6LQ
ZKLFK ZHUH UHYLHZHG E\D QDWLYH VSHDNHU FDQ EH SUHV



°+ 2UJDQL]DWLRQRIWKHJUDPF

DQGKHQFHYDOLG GDWDIRUPRVWDQDO\WLF SXUSRVHV ||
TXDQGDU\ ZKHWKHU WR XVHP\RZQ WUDQVFULSWLRQ ZKLI
RUXVH WKH VDQLWL]J]HG SXEOLVKHG IRUPV ZKLFK PD\ SHUY
WKURXJKWKHH[FOXVLRQRIPLVWDNHY LQIHOLFLWLHV HYV
FRQYHQLHQFH LQ WKDW , XVH ZKLFKHYHU VRXUFH HLWKHL
ZLVH KDSSHQV WR EH PRUH FRQYHQLHQW IRU P\ SXUSRVHYV
DUHFRUGLQJ WKDW ZDV SUHYLRXVO\WUDQVFULEHG DQG ¢
WDWLRQ IRUWKH SXEOLVKHG PDWHULDO DV ZHOO DV IRU W
RQO\ FLWH ZUL HQ PDWHULDOV DUH LPSOLFLWO\IURP WKF
IURP P\RZQ UHWUDQVFULSWLRQV

°+ + 7UDQVFULSWLRQFRQYHQWLRQV

IURXJKRXWPXFKRIWKLVJUDPPDU,KDYHDGRSWHGD VOLJk
5HYLVHG 3RSXODU RUWKRJUDSK\ ZKLFK KDV EHHQ XVHG IR
SDUWLFXODUO\ WKURXJKRXW WKH SXEOLFDWLRQV IURP 51
IHPRGLAFDWLRQV ZKLFK , KDYH PDGH WR WKHRUWKRJUDS
WR WKH VRPHZK D WaH DQIGHW KHRDUECDGVE RWIRD OLQJXLVWLFE
VIPERO DFFRXQWLQJ IRU DMDW & DIDGML R QDESHWM PHIHIH S U H
VHOQWLIRU WKRVH VSHDNHUV ZKR KBYH WKLV SKRQHPH VHI

, KDYH XVHG WKH ,3%$ IRU WKH UHSUHVHQWDWLRQ RI ERW
SKRQHWLF VHIPHQWY LQ WKH FRDBWHH R®@ VR XQ RW KKD S
SODFHV ZKHUH , QHHG WR GLVWLQJXLVK EHWZHHQ VRXQG
LVJHQHUDOO\WKH FXVWRP IRUZRUNV RQ 1RUWK $PHULFD!
XVHVRPHYDULDWLRQRIWKH$PHULFDQLVW WUDQVFULSWI
WKLV EHFDXVH , IHHO WKDW WKH XVH Rl $PHULFDQLVW WU
DXGLHQFH

IHXVHRI,33PHDQV WKDW P\WUDQVFULSWLRQV UHOHFW V
YHUVDOVUDWKHUWKDQ SKRQRORJLFDOIDFWV RIWKH 70L(
FDQEHVRPHZKDW FOXPV\ $QH[DPSOHRIWKLV GLFKRWRP\
LV D VIPEROLF GLVWLQFWLRQ EHWZHHQ VWRSV DQG D3ULF
JUDSKLF EXW DAULFDWHY DUH GLJUDSKLF UHOHFWLQJ WK
DUHFRPSRVHG RIDVHTXHQFHRIVWRSDQG IULFDWLYH 0D
RXW WKDW ODQJXDJHV R HQ GLVWLQJXLVK EHWZHHQ DaUL
TXHQFHV DV LQGHHG PRMFAEUR QID7YWEQINWKDQG SDZC
'H $PHULFDQLVW WUDQVFULSWLRQDWHEIN®HWRARQ PLIKW LQ
D2 @LWK PRQRJUDSKV IRUWKH DBULFDWHY PDNLQJ WKH G
WKH SRVVLEOHDGYDQWDJHV RI WKH $PHULFDQLVW WUDGL



°+ 2UJDQL]DWLRQRIWKHJUDPF

PRUHZLGHO\UHFRJQL]JHGDQGLVEH HUVWDQGDUGL]HG D
ZLGHDQDXGLHQFHDV SRVVLEOH

°+* 2 *ORVVLQJ

*ORVVLQJ 70LQJLW LV D FKDOOHQJLQJ MRE IRU DQ\ OLQJX
KDVDQRYHUZKHOPLQJQXPEHU RIPRUSKRSKRQRORJLFDO
XQGHUO\LQJ RBRQ DIGHGALWMMLRQ WKH ZLGH YDULHW\ RI PRUSK
R HQ VHPDQWLFDOO\ DEVWUDFW PHDQLQJY DVVRFLDWHG
LQWHUSUHWDWLRQ 'HUHVXOWLQJJORVVHV DUHTXLWH O
DVLQJOHOLQH ,KDYHWDNHQ VRPH SDLQV WR HQVXUH WK
IXOO\JORVVHG DV SRVVLEOH HYHQLILW LV QRW ZDUUDQV
,Q WKLV UHVSHFW , KRSH WKDW HYHU\ H[DPSOH LV XVHIXO
MRE DQG, H{SSHFW WKDW LQWHUHVWHG OLQJXLVWV ZLOO i
SKHQRPHQD ZKLFK , KDYHQHJOHFWHG RUQRW WKRURXJKO

IHUH DUH WZR H[FHSWLRQV WR P\ SUDFWLFH RI DEXQGD
FHUWDLQNLQGV RIQRXQV 1DPHVDUHR HOQ®H XQJORVVH!
84)+RU WKHOLNH !'LVLVEHFDXVH WKH XQGHUO\LQJPRUS
LV VRPHWLPHV TXLWH FRPSOLFDWHG DQG XVXDOO\ LUUHC
WKH QDPH LQGH[[LRDOSBHRGIWMKH SULPDU\UHIHUHQFH RI D
ZKLFK ZLOO LQFOXGH LWV PRUSKRORIQ SDOHRWUXFWXUH
WKHJHQHUDO PRUSKRV\QWDFWLF SURSHUWLHV RIQDPHYV I
RISHUVRQDO QDPHV FODQ QDPHV GZEDQ QDPHV HWKQRQ

6RPH QRXQV SDUWLFXODUO\WKRVH ZKLFK GHULYH IURFP
ZLHOG\OHQJWK ZKHQ IX0 0\ BXR ¥ iRG C$X H FIXALS/OHQIGOMH U
O\LQAXPVUEYY:-)4+%&, p3® EH I165BI\,Q PRVW FDVHV WKLV OHYH
GHWDLO ZRXOG QRW EH LOOXPLQDWLQJDQG ZRXOG LQFUH
QHHGOHVVO\ 7RFRPSHQVDWH IRUWKLV ,KDYHLQFOXGHG
FOXGHVHQWULHVIRUDOO 70LQJLW ZRUGV WKDW DSSHDU
UHDGHU FDQ WKXV UHIHU WR WIKRQ S DBMRURIG D W\KIHUDSSHQ
H[SOLFDWLRQ

9HUE URRWV DUH SDUWLFXODUO\KDUG WR JORVV JLYHQ
ZLGHUDQJHRIPHDQLQJY QRQHRIZKLFKPD\EHVXFFLQFWC
JRUWKHYDULRXV SUREOHPVLQJORVVLQIJDQG GHWHUPLQL
VHHRQ SDJH

8 ILVFRPSOH[LW\LQIDFWFDOOVLQWRTXHVWLRQWKHDFWXDO H[LVW
DQLVVXHZKLFK,GLVFXMVIXUWKHU LQ FKDSWHU



°+ 2UJDQL]DWLRQRIWKHJUDPF

$OLVWRIJORVVDEEUHYLDWLRQVDQG RWKHUDFURQ\PV
LQDSSHRLSDIHDW OLVW LV FRPSUHKHQVLYH FRQWDLQL:
DEEUHYLDWLRQ ZKLFK RFFXUV WKURXJKRXW WKH JUDPPDL

'KHUH WKH 70LQJLW QDPHV RI OLYLQJ HQWLWLHV RFFXU
WR GHWHUPLQH WKH HI[DFW VSHFLHVY RUDW OHDVW JHQXYV
WLAF QDPHV DORQJVLGH WKH (QJOLVK QDPHV XVHG ORFDO
FXUUHQW DV RI WKH WLPH RI ZULWLQJ EXW FHUWDLQ DUHI
FKDQJH UDSLGO\DQG FDQQRW EH H[SHFWHG WR UHPDLQ F
KDYHLQFOXGHG WKHVWDQGDUG QRPHQFODWXUH DXWKRL
LQIJILOQOWHUHVWHG UHDGHUV WR YHULI\WKH VFLHQWLAF QD
FKDQJHG VLQFH SXEOLFDWLRQ

$O0 JORVVHV DQG WUDQVODWLRQV ZKLFK DSSHDU LQ Wk
ZKHUHLQGLFDWHG !XVP\JORVVHV PD\R HQ GLAHUIURP W
OLFDWLRQV ,QVRPHFDVHV WKLVLVPHUHO\GXHWRGLAHL
IRUWKH VDPH VWUXFWXUHVY KRZHYHU WKHUH DUH PDQ\ D
LOQQRYDWLYHDQG KHQFHZLOO QRW PDWFK SUHYLRXV GHVI
GDWD DUHFLWHG H[SOLFLWO\WKURXJKRXW WKLV ZRUN W
UHODWLYHO\HDV\WRLQYHVWLIJDWH VRPHH[DPSOH IXUWK

°+*3 3HUVRQDO QDPHYV

,Q WKLV JUDPPDU,DYRLG XVLQJWUDGLWLRQDO 7OLQJLW ¢
WKH\ DSSHDU LQ OLWHUDU\ RU TXRWHG FRQWH[WV LV LV
RDW pRZWDWHUDOO\ £AVRPHWKLQJRZQHGGC ZKLFK LV WR VD)
FODQ SURSHUW\ ZKLFK LY ORRVHO\ FRPSDUDEOH WR YDOX|
(XURSHDQ FXOW X UHMD RHW IDDYWHRLQKHUHQW DQG DVFULEHG
DVZLWKRWKHU FODQ KHLUORRPYV DUHDVVLJQHG WRLQGL
QDPHAV FDUHWDNHU DV ZHOO DV WKH QDPHAV OLYLQJUHIH
E\WKHDFWLRQV RIWKHLU FDUHWDNHU DQG ZKHQ WKH FDL
DVVLIJQHG WR D QHZ LQGLYLGXDO L QDWKMHRE®DEH 6LQFH GL
DFULPRQLRXVDQGPD\JLYHULVHWRLQVXOWDQG FRQOLF!
FRQWH[W ,Q SODFHRIWUDGLWLRQDO QDPHV , XVH LQYHQ
SODXVLEOH IRUPV EDVHG RQ 70LQJLW QDPLQJ SUDFWLFH\
DOYW URRAXZKLFK DUH SKRQRORJLFDOO\DGDSWHG IURP IDP
'IH FKRLFH EHWZHHQ WKH WZR LV VRPHZKDW DUELWUDU\ LC
,WHQG WR VHOHFW (QJOLVK GHULYHG QDPHV ZKHQ WKH XC
LQYHQWHG 7OLQJLW QDPH ZRXOG EH GLVWUDFWLQJ )RUP
RI70LQJLW QDPRAY SYHH i



°2 7\SRORJLFDO VXPPDU\

°2 T7\SRORJLFDO VXPPDU\

'LV VHFWLRQ ROHUV D VXPPDU\RILVVXHV WKDW ,IHHO DUH
DERXW WKH ODQJXDJH 21 FRXUVH LQ P\RSLQLRQ HYHU\W
LVLOQWHUHVWLQJ EXWPRVWRWKHU OLQJXLVWY SUREDEO
WKH ODQJXDJH , ROHU WKLV VHFWLRQ ZLWK WKH DVVXP S\
UHWLFLDQV DQG RWKHUV LQWHUHVWHG LQ FURVVOLQJXL)
PDU\ WR JHW D IHHO IRU WKH PDMRU IHDWXUHV RI WKH OD
UHDG WKURXJK WKHHQWLUH JUDPPDU (DFK OLQJXLVWLEF ¢
LQFOXGHVD UHIHUHQFHWR WKHVHFWLRQ ZKHUH LW LV GL

°2° BRXQGV

7O0LQJLW KDV D ODUJH FRQVRQDQW LQYHQWRU\ ZLWK EHV
GHSHQGLQJ RQ GLDOHFW DQ@® I°Q NHRA-HLA/DIY MAK UE HRDIMF W
GLVWLQFWLRQ LQ VWRSV DQG DSULFDWHY EHWZHHQ SODL
LQ IULFDWLYHV WKHUH LV D WZR ZD\ GLVWLQFWLRQ EHWZ|
IRU WKH ODFHN°R 7OLQJLW KDV IRXU XQLTXH FRQVRQDQWYV
IULFDWRYpIR/jp DQPKkiz ° 2 ,.Q PRVW GLDOHFWV RI 7OLQJLW
RQO\RQH@IZYDPK LV DOVR WKH VROH YRLFHG REVWUXHQ\
,QWHULRU 70LQJLPAD LZHIHF W IVDKDHAHW K XODENER DDELDO
FRQVRQDQWV ZJLWBQ@WRDIWELDO EXW LV LQVWHDG D URXQ
RI$ !'HOD HU YHODU D3SISW@RZPH\QWHQWLDOO\H[WLQFW KD
DQG PHUJHRUDWMRSHQGLQJ RQ UR X Q GLIQV FIRBORVUHI WG E X W
LQVSHHFKDV ODWHDV WKH®°. 17VDQG®°,- VDPRQJVRPHHO:
GLDORPWW7OLQJLW KDV D ODUJHLQYHQWRU\RIODWHUDO
DQG IULFDWLYHV EXW ODGNMWKBIUHRUR X Q GHIXV HWU O O V
DQ&KKLFKDUHSKRQHPLFIRUVRPHVSHDNHUV EXW QRW IR
WKDW URXQGHG JOR DOV ZHUH RQFH PRUH §RPPRQ EXW DU
9RZHOV LQ 70LQJLW DUH UHODWLYHO\VLPSOH $00 GLD
WHP ZILWH D DQ® DQG DOO GLDOHFWV KDYH D GLVWLQFWL
DQG VKRUW YRZHOV ,Q WKH &DUFURVV DQG 7HVOLQ FRPP
DPHUJHV BELRMKPRVW VSHDNHUV EXW WKH GLVWLQFWLRQ
ORQJYRZHOV 70LQJLW GLDOHFWV KDYHYDULRXV WRQH V\
LQ IRUWKHUQ 7O0LQJLW KDYLQJD WZR ZD\GLVWLQFWLRQ E
DQG PDUNHG KLJK WRQH ERWK RI ZKLFK DUH OHYHO BRXV

JRUPVJLYHQLQ VODVKHVDUHWUDQVFULEHGLQ ,3%
H 2GCAR@FXUV XQLYRWQUVIWEBRQRWHFRUGHG VRRQSB®AH 6HH i



°2 7\SRORJLFDO VXPPDU\

ZD\ WRQH V\VWHP RI ORZ KLJK DQG IDOOLQJWRQHV ZLW]
D FRQWRXU WKDW UXQV GRZQZDUG IURP WKH KLJK WRQH V
70LQJLW KDG D IRXU ZD\ QRQWRQDO V\VWHP RI VIOODEOH
ORQJ JOR DOL]HG DQG AIDGLQJC IDOOLQJSLWFKDQG E
VIVWHP RI 1IRUWKHUQ 7OLQJLW PD\EH HYROYLQJLQWR D Sl

6\OODEOH VWUXFWXUH LQ 7OLQJLW LV UHODWLYHO\ FRF
IRXQG LQ RWKHU ODQJXDJHV RI WKH 3DFLAF 1IRUWKZHVW R
VIOODEOHV DUH &9 DQG &9& KRZHYHU WKH IXO0 SD HUQ L
REOLJDWRU\ DQG V\OODEOHYV ZIH8 K QRHRIDI/HIGY KB FBQ SHRYV
DIULFDWIWNHIE¥R®RIKLQJ FROGC WQd)FRUNFEDWGFEY Q Q
DSHFWLRQDWH C NKBZEPDWERS BMURDSVC 2QVHWYV ZLWK W:
RFFXU Nk TdkD®,XZMOO JRC

,QWKHFRGDEBWKH SURKLELWHG DV ZHOODV WKHLU UR:
SDUWV $VSLUDWLRQ GRHV QRW RFFXULQ WKH FRGD DOWK
ZRUG PHGLDOO\ OLQJXLVWV KDYHR HQ SHUFHLYHG WKLV
E\PDGGLHVRQ DIl RUWKRJUDSKLHY DQG LQ PRVW WUDQV
OHDVHG XQDVSLUDWHG VWRSV DQG DBULFDWHV LQ WKH F
SLUDWHG JUDSKHPHV $SSDRZFDQWFFXBKQWKH FRGD
OHDGLQJWRPLVSHUFHSWLRQRIGLSKWKRQJV ZKLFK DUH L
VHTXHQFHV GLSKWKRQJV GR QRW RFFXU

 QDGGLWLRQ WRWKH YRZHO QXFOHXV VIOODEOH GHVFU
DUHODWLYHO\LQIUHTXHQW VIOODEOH ) ZKLFKFRQVLVWYV |
IULFDWLYH ZKVYFKED @FH Q W K\H MBUMDWIKIE VD\C WKH
KRQRULAFBKIWED MWD ¥EWB VEHFWHG JHQWOHPHQDQG ODGL
QRXQHX WHYHMW VOHHYHOHVV WKLQJ C 2QH FRXOG V\F
VWUXFWXUH RI WKHVH WKUHH H[DPSOHV DV ) &9 &9 &9 ) &¢
) &9& &9 &9

° 2+ 1RXQV

1RXQV DUH ODUJHO\ PRQRV\OODELF URRWYV DQG SRO\V\OC
WKHUH DUH VRPH SRO\W\OODELF QRXQV ZKLFK DUH UHFRQ
DQG ZKLFK FDQQRW EH DQDO\]HG VIQFKURQLFDOO\ LQWR
ODQ\PRQRV\OODELF QRXQV KDYHWKH VDPHVKDSHDV YHU I
FDOO\UHODWHG WR YHUEV EXW LW LV QRW SRVVLEOH WR
WLRQ 3RO\W\OODELF QRXQV ZKLFK DUH QRW FRPSRXQGV |
GHULYHG IURP YHUEV D FODVV RI QRXQV ZKLFKLQFOXGHYV



°2 7\SRORJLFDO VXPPDU\

XVXDOO\FRQVLGHWXHESVEENEVBIC EKLFK LV GHULYHG IURP \
YHEURK® Lp@ JDONK IRII\C

1RXQV DUHGLYLGHG LQWR WZR FODVVHV RI SRVVHVVDEC
WKHOD HUFDWHJRU\ODUJHO\FRPSULVHGRISHUVRQDO QI
JURXS QDPHV 3RVVHVVDEOH QRXQV DUH IXWKHU GLYLVLE
DEOHFODVVHYVY ZLWKWKHOD HUKDYLQJREOLJDWRU\ SRV
QRWPDUNHGIRUSRVVHVVLRQ QRUPDOO\ DQGWKHDGGLWI
IXVLQ WKH FRORRWYX[MXYWREBRZQ EHDU KHDG_ WKH LQDOL
QRXEEDQ EH PDUNHG IRUBRW V HKEMRQ7TEVMRIZQ EHD U
KHBG, EXW WKH VHPDQWLFV FKDQJHV IURP £KHDG RI D Ol
AVHYHUHG KHDG RID EURZQ EHDUC DV IRU D WURSK\

7O0LQJLW KDV WZR JUBPPHUUPBO.WHYBW QPDUNHG
DEVROXWLYH 'HHUJDWLYHFDVHLV XVHG WR PDUN VXEMH|
YHUEV ,W LV QRW XVHG WR PDUN WKH VROH DUJXPHQW QR
LQWUDQVLWLYH YHUE ,WLVDOVR RFFDVLRQDOO\ XVHG W
VRPHRWKHU XQXVXDO°XADB RV H6GI#MW DL OV

IHUHDUHQLQHORFDOFDVHVDQGVHYHWDO$SRVWSRVLWL
'H GLVWLQFWLRQ EHWZHHQ FDVH DQG SRVWSRVLWLRQ LV
FDVHV EHLQJ VX6[HV DQG SRVWSRVLWLRQV EHLQJ FOLWLF
ORFDWLYH FDMHGLFDWHY EDVLF VSDWLDO RUWHPSRUDO S
Ga GH W« , a L\QBLFDWHV PRYHPHQW WRZDUGV D SRVLW
DWHPSRUDO SRLQ\® £4d6 DEaS PEWLHHW D WjLQGL
FDWHV PRYHPHQW DZD\IURP D SRVLWLRQ RUD HUD WHPSF
Qfda®D[®Efa QDLQGLFDWHV PRYHPHQW DORQJD SDWK SF
IURP DQRWKHU ORFDWLRQ HJ DFURVV D ULYHU RU RFFI
WHQW 'HDGHVMLYANVXOGLFDWHY SK\WLFDO DGMDFHQF\
E\C PRYHPHQW IROORZLQJVRPHWKLQJ A£D HU IROORZLC
WLRQ ADURXQG DERXWC WHPSRUDO VXFFHVVLRQ A&D
RIDQLQWHQWLRQ AIRU LQ RUGHUWHRIREPIDLQC 'HLQVW
Wdla,QL,® Q KDVERWKLQVWUXPHQWDO DQG FRPLWDWLYH I
HLWKHULQVWUXPHQWY RUDFFRPSDQLPHQW

7ZR FDVHV LQ 7OLQJLW DUH W\SRORM FBIO®GXQXVXDO !
FDWHV DUULYLQJ DW RU EHLQJ SRVLWLRQHG DW D VSDWLI
PHDQV PRYLQJDERXW D SRLQW LV FRQWUDVWYV ZLWK WK
UHIHUV VSHFLAFDOO\WR D SRLQW ZKHUHDV WKH ORFDWL?

T )J)URP WKLV SRLOQW IRUZDUG ,ZLOO JLYH70LQJLW IRUPV LQ WZR WU
WKHRUWKRJUDSK\ XVHG HOVHZKHUH LQ WKLV ERRNDQG IRUPV EHW_:

o o



°2 7\SRORJLFDO VXPPDU\

RUDQ HIWHQW !'HaSHUWGQFMWHY FRQWDFW ZLWK D SK\VL
KDYLQJWKH SK\VLFDO IRUP RUVRPHRWKHU  TXDOLW\RIDQ
RIDJURXS $OWKRXJKERWKDUH VRPHZKDW XQXVXDO WKI
LQ VSHHFK !HH[DFW VHPDQWLFV RI ERWK FDVHV GHSHQG
YHUEV IRUH[DPSOH WKH SXQFWXDO LQGLFDWHY PRYHPHCQ
XVHG ZLWK DWHOLF LPSIQUFREWMXYBWHROVEAXWEKEBGLFDWH V
GHVWLQDWLRQ ZLWK PRWLRQ YHUEV

 QDGGLWLRQ WR SRVVHVVLRQ FDVHV DQG SRVWSRVLW
W\SHV RI LQOHFWLRQ RQ QRXQV QDPHO\ GLPLQXWLYH DQ
NgNpDOWRZNpkQ URXQGHG HQYLURQPHQWYV LV XVHG SURC
GLFDWH VPDOOQHVV HQGHDUPHQW DQG RPHEBVLRQDOO\ k
\EGDj MZWL FKLO GI[¥HEWN}XNAERPOL OH GHDEDFKLOGC DQG
£/AODNHGEDN@EXXEYPDOO ODNHC 'HGLPLQXWLYHLV FRPP
GLUHFW DGGUHVV IRUPV RI NLONVK[2SEWWZEPMNQDRG H[DPSOH
FKLOGC EH&R PMMdj ZEAHHDU JUDQGFKLOGC 'HUHDUHDVPDO
QRXQV ZKLFK KDYH WKH GLPLQXWLYH REOLJDWRULO\D DF
FDQ EH DQDO\]HG DV KDYLQJ WKH GLPLQXWHDH ®H[LFDOO
~, NEUDQGSDUHQWC !'HGLPLQXWLYH RFEFDVLRQDOO\ D¢
DVZHOO ZLWKDVLPLODUPHDQLQJRIVPDOOQHVV RUFXW|
EXW WKLV GRHY QRW VHHP WR EH D YHU\ SURGXFWLYH XVH
30XUDOLQOHFWLRQRQQRXQVLVFRPSOLFDWHGLQVHYF
LQJLVY ODUJHO\RSWLRQDO RQ QRXQV D FRQVHTXHQFH RI (
VSHELAF IRU QXPEHU 6HFRQG WKHUH DUH VHYHUDO GL&H
PDUNLQJ !LUG SOXUDOLW\LVR HQ H[SUHVVHG LQ WKH YF
XVLQJ YDULRXV SOXUDO PRUSKHPHY DQG RFFDVLRQDOO\"
PRVW FRPPRQ SOXUDO PDUNHU IRUJQIRRQOVRWRXEGKHE UDO
[qZ [pk ,W KDV WKH EDVLF PHDQLQJRI SOXUDOLW\ ZKLFK F
DQ\XQFRXQWDEOH QXPEHU R IGHH\ EMNHQWEIK [(MDFPKSLGCH V D U H
G U HKQ @ Kq WAE iK R X &Y [oe RIRI@[Oj X AR RHAV IULHQGVGC ,QDGGL)
WKHUH LV D FRO O HFWELDYWES DIKIUAKOFIRRFG XWY Z LWK WKH SO X
VX6[ D\GIXQEW [qLWXE MEW [AEKNVE FKLOGUHQGC !'H SOXUDO RU
WLYH K@XENY DQ HQFOLWLF WKDW LV UHODWHG WR WKH LQ
SHUVRQ SURQRXQ DQG WKH SOXUDO YHUE SUHA[ DPRQJRYV
LQGLFDWH FROOHFWLYH SOXUDOV RISHRSOH DQG GRHV Q
[q [p$Q H[DP DD NEDDNjKEM , NEKEWWDWHUQDO XQFOHVC !HU
LV DQRWKHU FROOHRWQMEZEKQRK DU KQHG IRWIOA ZLWK FHUW
NLQVKLS WHBI[WPNEHB @ NOIE, QEMEYRWKHUV LQ ODZC



°2 7\SRORJLFDO VXPPDU\

°©22 'HPRQVWUDWLYHYV

7O0LQJLW ODFNVDQ\DQDORJWRWKHDUWLFOHVIRXQGLQ (
GRHVKDYHD YDULHW\RIGHPRQVWUDWLYHV ZKLFK VRPHWL
IHUH LV D IRXU ZD\GLVWLQFWLRQLQ UHODWLYH SRVLWLR!
QDPHO\ WKH\SDREERDKLY FORVH WR VSHBMNKY,C PHVLRSUF
AWKLV QHDUOLVWHQHU ZQIZ ¥ &M EORN WIURGR ©W\D\VD H
DQG GLOWRWDABWKDW GLVWDQW IURP OLVWHQHU DQG VSHDY
SUR[LPDODQG PHVLRGLVWDO DUH XVHG PRVW FRPPRQO\ :
PRVWIUHTXHQW DQG WKHPHVLRSUR[LPDO XVHG RQO\ RFFI
EHIRUH QRXQV WR LQGLFDWH SRVLWLRQ LQ VSDFH WLPH
FDVH VXGO[HV DWZB OME WK 8\V78B +<EKHUH WZKILV VSRWC
GHEZ«, WH5, 5,1)44 AWKDW ZD\ WRZDUGV WKDWGC !HVH GHF
DUH IRXQG DW WKH KHDG RI D QXPEHU RI FRPSOH[ GHPRQ\
VXFK DV WKH SUR[LPDO S DWW WYED W BEP R @OW QG ZWLFK LV
FRPSRVHG RI WKH SUR[LEDO SMRIR QX VM WRW KDV H VX0
WDQG WKH SDUWLWDYAISURBRPEQLBQ DULVLQJIURP WKH
RI'WKHWUDQV V*QQDEVIKH @ & WU T EL @I HRY P

°©°23 $GMHFWLYHYV

IHUHDUHUHPDUNDEO\IHZWUXHDGMHFWLYHVLQ70LQJLW
HQWLUHO\DEVHQW ,KDYHHQFRXQWHUHG HLIKW SUHQRP
QRPLQDODGMHFWLYHV EXWWKHUHPD\EHDIHZPRUH ZKLF
WLYHV DUH RQO\PRGLAHUV DQG QHYHU DSSHDU DV SUHGLF
RI YHUEV VHUYLQJIRU WKH SUHGLFDWH DGMHFWLYH UROH
OHFWHG ZLWK QRFKDQJHWR WKHLU IRUPLQDQ\FRQWHI[W
IROORZV S5[IRAE#®YVVLF JHQHUDOL]DWLRQ DERXW ODQJXDJF
MHFWLYHFODVV LQWKDW 70LQJLWDGMHFWLYHV H[SUHVV
SRVLWLRQ VSHHG RUKXPDQ SURSHQVLW\ 70LQJLW DOZI
JHQHUDOL]DWLRQ DQG KHUH WKHH[FHSWLRQV DUH WKDW
WLYH FRQWUDU\ WR 'L[RQAV H[SHFWDWLRQ DQG DOVR DW
DUH VSHFLAHG E\ DGR R XY, KYGIU Q BRHAECEIEEQ DQG
ODWC

, HIFOXGH DOO WKH REYLRXV D ULEXWLYH YHUEV IURP W
VKD\D G L KOLNDDIW AKRD@\C TURP W K HV XD UARDWEO@ P H

ILVLVD UHODWLYHO\XQFRPPRQ SURFHVV EXW GRHV RFFXULQ VRP
HJLQJLWgDPNLWAEBRQOG (DO MXC\WIRFB)Q W AR SOHAV ODQGC

°2



°2 7\SRORJLFDO VXPPDU\

KDDAY EH PDQWXZEDOUIK ZZEWRQJIC IURP WKH YHUE WKHPH
KZLp@ \DAWNMWLFNOLNH EH ORQJC SONDVRWKEHQEF@PSDUDWL
%H\RQG VXFKIRUPVWKHUHDUHD FRXSOHRIDGMHFWLYHV .
EXW ZKLFKKDYHEHHQLQGHSHQGHQWORQJHQRXJKWKDW !
LV REVEFXUH )RULQVWDMBKNEKR PGMHEWHYWDLQO\UHOD\
WKH YHUWNG HNRFEEH JRRGC DVARBUK® MHBEH JRRGC
DQR®RINX,MEGU\C ZKLFK KD V[WR XY, EUEUVG R\MVH VRUWV R
DGMHFWLYHV ZKLOH REYLRXVO\UHODWHG WR H[WDQW YF
IRUP GHULYHG IURP WKHLU VRXUFH YHUE

°c 27 1XPHUDOYV

IH QXPHUDO V\VWHP RI 70LQJLW KDV XQGHUJRQH VRPH UH
FHQWXU\RU VR XQGHU WKHLQOXHQFHRI,QGR (XURSHDQ O
5XVVLDQ !HRULJLQDO QXPHUDO V\VWHP LV TXLQTXHYLJH
EDVHG RQAYHV DQG WZHQWLHY ZKHUHDV WKH QHZHU V\V\
LQJ EDVHG RQ iYHV DQG WHQV 'H RULJLQDO TXLQTXHYLJ
LV ZHOO GRFXPHQWHG DQG LV VWLOO LQ XVH DPRQJ VRPH
LW\ RI VSHDNHUV WRGD\ KDYH VKL HG WR WKH TXLQTXHGH |
WHPV WKH QXPHUDOV OHVV WKDQ WKLUW\ DUH LGHQWLFD
WKURXJKAYHEHLQJEDVLF WKHQXPHUDOVIURPVL[WKURX
ZKDW RSDTXHO\ IURP R Q K IV\K ¢ JFOXGIROTHNZEM X ) KX C
QEVQAN GQREWKHMN WWKUMH KLV HQG_" DQG WKHWHHQV DQG \
IURP WHQ RUWZHQW\ DQG WKH WX.EMNDEPLW BRD QK F HUDGRR YAl
W7LQNdD,W TdEVOHDY DNBMKLIKWC  7ZHQWO HYAIDERWK V\
W dHZKADFK LV GHUW DK G[W&RHD, [PERQH, PDQC DQG WKH QX
PHUDOV IURP WZHQW\ RQH WR WZHQW)\ QLQH DUH VLPSOH |
WKH VXEGHFLPDQW@XRADD G\DHIEM gD , EIDZOIEWPWD Q G
WKUHHGC $W WKLUW\WKH WZR VI\VWHPV GLYHUJH ZLWK WK
LQWOHLADD &b MILHQ N®MW dEWZ HLGQMNIDQW WHQC YHUV XV WK
TXHGHFLPQOVIRURDREGM PO WZAEVDKWBDHW H Q C

1XPEHUV RIRQH KXQGUHG DQG DERYH GR VHHP WR KDYH
SHDQ FRQWDFW EXW WKH RULJLQDO IRUPV ZHUH UHSODF|
QRRN -DUJRQRU (QJOLVKDWDIDLUO\HDUDYSRLQW LQ KLV
UHFRUGHG WK HLQXAHWDO 7ZE QM PDPQC IRURQH KXQGUHG D
MLQNDBDWEDRN dPWMDRIPDQC IRUWZR KXQGUHG VR SUHVXPD
TXLQTXHYLJHVLPDO VIVWHP ZDV OH[LEOH HQRXJK WR FRXQ
IRWHUPIRUWKRXVDQGVVHHPVWRKDYHH[LVWHGEHIRUH (

°3



°3 [LWHUDWXUHUHYLHZ

HUQ WHUPV IRUKXQGUHG DQG WKRXVDQG DUH ERUURZHG
&KLQRRN -DUJRIQE O B BEWOAEK XWQ G U MED DWIEE , ZV D Q
AWKRXVDQGC DQG DUH XVHG DORQJ ZLWKGRW[KeHU QXPHU
K£D Q GLY] K £EAMNZIRAK X Q GQUANGIG! DMEBE2AWIINOW o \WAMDHH
WKRXVDQGC
7O0LQJLW KDV LQ DGGLWLRQ WR WKH EDVLF FDUGLQDO Q:
XVHG WR FRXQW SDUWLFXODU WKLQJV !'HVH DUH WUDQV S
QDO QXPHUDOV ZLWK WKH DGGLWLRQ RI YDULRXV VXO6[HV
XVHG WR FRXQW SHRSQ H[#IDWH O KLEDKa&ORDH SHU
VR@E[e LWES[EEERZR S HREYQHIQESpNENKUHH SHRSOHC
GDD[ RR QWD £Ha A LRYEY S MRS O AQLIQHE, M7 AJLYGE S HR
SOHC HWF 1XPEHUV RI LQVWDQFHV DUH FRXQWHG ZLWK
Al GDK«NDKWRXE H L GW KkHi, GERIQ G @ Ce G DKXMWD K, Q
/W Z QPH/Q J L GDIKIHNILAWDKU L FHC DQG VR IRUWK
>2UGLQDO@@\SHV

°2 3 $GYHUEV
>$GYHQO@RBV

°29 O9HUEYV

> HUEDO PRUSKRORJ\ 7HPSODWH VI\VWHP 'LVFRQWLQXRX
QDO DUJXPHQWVY ,QFRUSRUDWLRQ 1XPEHUPDUNLQJ 30X
WRU\ Y@ BB QVLWLYLW\ @@&N RI SDVVLYH

2. (YLGHQWLDOLW\
>6YLGHQWLDO @@ 3DUWLFOHV

° 2 'RUG RUGHU

5

>>RUG R @GH U

°3 JLWHUDWXUHUHYLHZ

'HSULPDU\VRXUFHV RIJUDPPDWLFDO LQIRUPDWLRQ DERX
ORJLFDORQIGIMHRLQRY %'» NHOO\ 1% pu° VZDQWRQ 1%19 ERD
QDLVK Y%»» VWRU\ DRBHWW RGOANMYVKRVH ZRUNV E\ % RDYV

o



°3 [LWHUDWXUHUHYLHZ

1DLVK 6WRU\ DQG/HHUDUH UHOLDEOHLQ WHUPV RIDQDC
NHOO\LYVYs*RQHPLFDOO\DFFXUDWH $0OO0O WKHUHIHUHQFHYV
VNHWFKHYV OHHESMMUREK LV IRFXVHG RQ WKH WHQVH PRRG I
WHP RI WKHYHUEDQG RWKHUZLVH FDQ DOVR EH FRQVLGHL
70LQJLW UHMRLFHVLQ QLQH GLOAHUHQW VNHWFK JUDPPDU'
HQFHJUDPPDU KHQFH WKHQHHG IRUWKLV ZRUN

°3° (DUO\H[SORUHUYV

IH HDUOLHVW (XURSHDQ H[SORUHUV Rl WKH UHJLRQ HQFR
WLPHV DQG UHFRUGHG VQDWFKHV Rl WKH ODQJXDJH LQ W
HDUOLHVW UHFRUG RI 70LQJLW VSHHFK LV DOVR WKH HD U
70LQJLW QDPHO\WKH HQFRXQWHU RI $OHNVHL &KLULNRY
FRDVW RI<DNREL ,VODQGLQ°f2° ILVUHFRUGRQO\JLYHV R
WKHOLWHUDWXUH 1XPHURXVRWKHUH[SORUHUV DQG WUL
WKH FRORQL]DWLRQ E\ %DUDQRY DQG WKH 5XVVLDQ $PHUL
°.~V EXW RQO\DIHZ H[SORUHUV PDGH DQ\ NLQG RI UHDVR
VSHHEK

>>DLNRY" ,VPDLORY DQG Y@R&FKDURY" 'RXJODV"

>6DODVSLQD @A FRXYHU

°©3°2° &KLULNRY °¢§3°

'H FRPSHQGLRXG WRPHKBD\XFHRIQWP%QV WKH PRVW WKRURXJ
YLHZ DQG DQDO\VLV RI WKH AUVW KLVWRULFDOO\ UHFRUG
DQG (XURSHDQV ZLWK DQ LQWHQVLYH DQG WKRURXJK LQ
JVWURPXHQKDXWWKDWIBRFDWHY WKHHYHQWDW 6XUJH %D\
DW WKH 70LQJLWSR ORRIRRARRLY ORRI® GPAWAHU GR ZHOOC
cDODABIPICOODIH RIWKLEDMMQ KIDX BXIV Ml

IHIDPRXV H[SORUHU 9LWXV %HULQJ FRPPDQGHG D 5XV VI
LQ °Y3° WR AiQG WKH P\WKLFDO -XDQ GH *DPDAV /IDQG ZKLFk
LVW EHWZHHQ 33 rDQG 3 r1 VRPHZIGHDXH Q& DMKHILIRIYWK 3DF
$OH[HL &KELICUNRYE tEOEAPAWDLQ RI WKH 5XVVLDQ 1DY\ SDF
6W 3D PE +tAAIRIXIQG ODQG DURXQG "pur2pO1RQ° -X0O\°q3°
2PPDQH\RQ WKH VRXWKHUQ WLS RI %DUDQRY ,VODQG +H\
FRDVWRI %DUDQRY ,VODQGDQGD HPSWHG ODQGLQJRQ °-
RQ WKHFRDVW RI<DNREL ,VODQG LQWHQGLQJWR WDNH R



°3 [LWHUDWXUHUHYLHZ

&KLULNRY VWRRG DERXW ®W LIDHYE BIMWKRW WVIKGI \ RO IERDV
FRPPDQGHG E\)OHHW ODVWHUYQUADADI B T "®IRCH Q MpAllY
DFFRPSDQLHG EDWHQRBIRQHUV-PIRQIJERDW WUDYHOHG RXW R
DQG QHYHU UHWXUQHG &KLULNRY FRXOG QRW DQFKRU D
FRDVW EX3HWHG E\ VWRUPV 2Q #3 -XO\ °f3° KH VHQW WKH
DQG FDXONHU WRZDUGV VKRUH AJXULQJWKDW WKH ORQJI
GDPDJH !LVERDW GLG @ RW HGRADXXUHQ H- uW4% H U

2Q £~ -XO\ °f3° WZR VPDOO 70LQJLW FDQRHV SDGGOHG F
WY 3BXQULNRY FRXOG QRW PDNHRXW WKHLU IDFHV EXW
VKRXWLQJ £$JDL DJDLC DQG VDZ WKHP ZDYH WKHLU KDQ
GDXHQKDXHU\-ER%OG QRW EHFRQYLQFHG WR FRPH FORVH
JDYH XS DQG GHSDUWHG WKHDUHD FX LQJVKRUW KLV H[S
QRORQJHU WDNHRQIUHVK ZDWHU ZLWKRXW VPDOO ERDW

/HPHDQLQJRI £DJBAB ARRIDKDVWEHHQ GHEDWHG TXLWH D
RYHU WK & DHOHOWK D XRHAH UWp ¥ XPPDU\ RI WKH GHEDWH (PPRC
IROORZLQJ KL P>FL VD EMER BIH N V@D , WD D KL WKHU
)44 ARYHU KHUHC ZKLFK LV D FRPPRGIW IWKBDGLUHFWLY
SRVHG D W\SRJUDSKLF HUURU FR(@I X\DLQD® 8XWIROOLF PDQXV
JLYH D &YAAADUPXYROORZLQJ WKLV SURSRVHG UHUHDGLQJ
FODLPHG WKDW WKH KD DERDFCH7IOHWOH LW Z VDV LQ WKH IRO!
H[DPSOH

° KDDKeeLp@ JREBWVI FRPHKLWKHUE\IRRWC
KDDJYa
KD, N%
KDBaaJYs
KLWRHEZ/ +&, pS®@ JR J/IRRW
AFRPHKHUH E\IRRW ¢ VJ VXEMHFWLPSHUDWLYH

'H'DXHQKDXHUV DUJXHG VWURQJO\DJDLQVW WKLV K\SR)
LYAAMELWK D GLDFULWLF ZKLFK GRHYOQRMW @HR BIRRD OO\ RFF X
() GRHVRFFXULQ %HODUZXVRQ G WIRWWKERWILRH SXUSRVH LQ
&\ULOOLFDOSKDEHWIRUGLEHULDQ <XSLN ,WGLGQRWVHF
WKHEHJLQQLQJRI WKH)H WEKHAHXODLPU\HRAREIK WR %HODU X\
WKHUHLVDPRQXPHQW HUHFWHG WR LW LQ WKH FLW\RI 3R
WKDW &KLULNRY GE GRQRW) PUWWBNRARUH DV FDQ EH VHHQ
WKH H[DPSOH DERYH WKH YHUE URRW LQGLFDWHYV PRYHP}

°1



°3 [LWHUDWXUHUHYLHZ

H[SHFWHG AWRBERRRVMERDW YHKLFOHC DWRBAKUV LQ SKU
\Lavi[ee

+ KDDW¥Lp@ a9 &RPH KLWKHU E\ERDW YHKLFOHC
KDDW \LG%[a
KD,W ML Td%]j
KDDaWa uv[a
KLW&HB+634 +48, pS®@® JR ERDW
AFRPHKHUH E\ERDW ¢ SO VXEMHFW LPSHUDWLYH

$OWKRXJK ,QWHULRU # O L J LWV VSH BRHURWiPDLQWDLQ
WKH GLVWLQFWLRQ EHWZHHQ PRYHPHQW E\ IRRW DQG PRY
70LQJLW SHRBOHMZKR WUDYHO H[WHQVLYHO\RQ WKH ZDWH
DZDUHRIWKH GL3HUHQFHDQG ZRXOG EH H[WUHPHO\ XQOLI
GLVWLQFWLRQ LQ WKHLU VSHHFK $GGLWLRQDOO\ WKH Y
LFDOO\ IRU VLQJXODU VXEMHFWVY UDWKHU WKDQ SOXUDO
70LQJLW VSHDNHUV WR DGGUHVV D SOXUDOLW)\ XVLQJ WKH

IH ' DXHQKDXHUV KDYHLQVWHDG VSHFXODWHG D IHZ WLP
KDYHEHHQ@V®EBPL GOHD\Va&EBIRAGOH SO C HQFRXUDJILQ
5XVVLDQVWRD HPSW FURVVLQJWKHWUHDFKHURXV PRXW!|
ZDYHV DW VODFN ZDWHU DQG SDGGOLQJKDUGLQDPDQQHL
GHVFULEHG 70LQJLW V G QODHIXLQDI fAWX\D %D\

2 D ERLP@ [£BBSDGGOHC
D DI[&£D
HD j£,
DA4a[4£D
7B+62/ +&,ps® SDGGOH
ESDGGOH C VJ VXEMHFW LPSHUDWLYH
E D\[A£D
HDM j£,
DA\LA[&£D
7B+6B4 +%, p$® SDGGOH
/ESDGGOH C SO VXEMHFW LPSHUDWLYH

$V QRWHG DERYH VLQFH 70LQJLW VSHDNHUV DUH XVXD
GLOHUHQFH EHWZHHQ VLQJXODUDQG SOXUDO VXEMHFWYV

o



°3 [LWHUDWXUHUHYLHZ

WKH\ ZRXOG KDYH VDLG WIKWH S OXSHDROXIOFSMK BAMW DYWHE& KLULN
(AAMMAED\EH D PLVUHPHPEHANEADRIZBHEKWERXOG EH HQ

WLUHO\ FRPSDWLBJBRDMWKDYORQJILGLVWDQFH DQG QRLV\V
PLVUHPHPEHULQJ ZRXOG QRW EH XQOLNHO\JLYHQ WKDW
SHULRG ZRXOG HQWHU VLIQLAFDQW HYHQWV LQWR WKH VK
D HUWKH DFWXDO HYHQW DW VRPH SRLQW ZKHQ LW ZDV F
VRPH WLPH ZULWLQJLQ SULYDWH $GGLWLRRDOO\ LQ 5XV
DMV XQFRPPRQLQ ZRUG LQLWLDO SRVLWLRQ EXW LV XQU

°3°+ [D3«URXVH °f-u

&RPPRGRUH -HDQ J)UDQORLYV GH *DODXS &RPWH GH /D 3«U
HDUOLHVW (XURSHDQV WR YLVLW WKH 70LQJLW FRPPDQG
/¥$VWURDPDEFFRPSDQDHREKWQREBIKW OLVFRPWH GH /DQJOH |
3«URXVH FDPH WR WKH $ODVNDQ VKRUHRQ WKH PRUQLQJR
EHWZHHQ ,F\ %D \&@®G ZWNXSWID¥F H KH FDOOHG £3RLQWH GH
WKOMODJIXQAEHRWLAHY DV £D SRLIWoMIXYW RHVHAY RQ6LWN
ZKDW WKHQ FRUUHVSRQGHG WRHIROLIXW® ERLRAVDM \ F\ % D\C

°f-u/D3«URXVHDUULYH &IDAK KNVFDD &G £A3RUW GHV )UDQC
LQ ZKLFK KH DQFKRUHG DQG VWGOHNIO® J X QRIBEIRMAD D PR QW K

HIWHQGHG VXPPDU\ RI WKH HYHQWYV DQG HWKQRJUDSKLF (
WKH UHDGHU LV UHFRPPHQGHG IRU IXUWKHU EDFNJURXQG
KHDQG KLV FUHZ SLFNHG XSDELWRI7OLQJLW DQG HVVD\F
VRPH RI WKH ODQJXDJH !'HIROORZLQJH[WUDFWV DUH WD
XPH RI KLV IRXU YROXPR\BRWWHKXPRXYWRXVH $XWRXU GH 0
SXEOLVKHG °f,-LQ 3DULV !H{MWUW WVEWRPWLLRQAL B WD © EQ HU R
WKRVHLQ WKHDQRQ\PRXV °f,, WUDQVODWLRQ LQWR (QJOL
GDOW SHURXVH %% %

0 GH/DPDQRQHVW O¥DXWHXUGHODGLVVHUWDWLRQ V;
FHSHXSOH MHQ¥HQ GRQQHUDLLFLTXHOHVWHUPHV Q
LVIDLUH OHV OHFWHXUV TXL DLPHQW ¢ FRPSDUHU FHX]

>2@

6HHIRU WKH PHD Q LCDIDRN Z@DIE)\WWK W D , W
T JURP 7G4 QWIMBAWNJESL ND BFELHY;, £DWRS WKH JODFLHUC
° 7OUQL\DWdXHD W %QIBWH LQVLGH ODNH_ZAZODNHLQVLGH WKH QRVH
+ ODU\:DOZRUWKDOVRGHVHUYHVPXFKFUHGLWIRUKHOSLQJPH ZLW!|
KDYH QR EODPH XSRQ KHUIRUP\LPSHUIHFW ZRUN

o
o
o



°3 [LWHUDWXUHUHYLHZ

ORQVLHXU GH /DPDQRQ LV WKH DXWKRU RI WKH IROORZ
UHJDUGLQJ WKH ODQJXDJH RI WKLY SHRSOH , KDYH RQ
QXPHULFDO WHUPV IRUWKHVDWLVIDFWLRQ RIUHDGHU
WKRVH >QXPHUDOV@ RI GLFHUH@W LGLRPV >VHH WDEC

IH ZD\WKDW WKLV VWDWHPHQW LV ZRUGHG PDNHV LW VR
WKH VSHFLAF DXWKRU RI W K H°QX,PZ_UDB00 Y VO/LXVPVIA HVE KLDQMADKEH
QXPHUDOV ZHUH FROOHFWHG E\ GH /DPDQRQ VLQFH KH VHH
OLQJXLVWLFDOO\LQFOLQHG RI WKH FUHZ ,W LV QRQHWKH
PHPEHU RI WKH FUHZ SHUKDSV HYHQ /D 3«URXVH KLPVHOI
QXPHUDOV

'H WUDQVFULSWLRQ LV UHPDUNDEO\ DFFXUDWH IRU EH
JUHQFK SDUWO\DLGHG E\ WKH IDFW WKDW JUHQFK VSHDN
ODUVRXQGV GXHWR WKH )8 HB BK R YK B O HEQNEQ MG Y H
LV D PLVSHOOL QN RX RKERN\IQDB®GLWRU OLOHW OXUHDX RU Z
WUDQVFULEHG IURP WKH RULJLQDO PDQXVFULSW ,W LVF
QXPHUDOV + DQG°- "DV ZHOO *LYHQ WKDW GH/DPDQRQ ZI
7THOVHZKWEKHMKLY PLVVSHOOLQJ LV FHUWRWQ O\ GXH WR Pl
ZKLFK LV HDVLO\GRQH ZLWK WKH GHQVH IRUPDO KDQGZUL\

IHUH DUH VHYHUDO LQWHUHVWLQJIHDWXUHV RI GH /DPD
SRUWDQWO\ WKHV\WWHP LV FOHDUO\TXLQTXHYLJHVLPDO
WKDQ WKH ODWHU TXLQTXHGHFLPDO EDVHVAYHDQG WHQ
GHYHORSHG LQ WKH O DW H! . VMKV FFHOQWD X U B BVBRWNCK,H X Q L W
ZKLFK LY GHULYHG WUDQV B DTHI@VRD QCRPKLIKK ZRGE[HV
WZHQWLHV DV WKH VXP RIDPDQAV AQJHUV DQG WRHV 'H /I
FRQIXVHG E\WKLV GHVSLWH)UHQFK KDYLQJLWV RZQ YHV\
VLQFH KH FRQFOXGHG WKDW WKH EDVH XQLW ZDV WHQ LQ\
W U HBRW/KIL U W HQ. VREIKK. B KQ DW g NGDWDp NETMIOYHH PHQ VL[W\C
ILVPLVWDNHIRUWXLWRXVO\OHG WRKLPHOLFLWLQJQXPE}
SLQJDW ° WKXVJLYLQJXV SURRIWKDW WKH 70LQJLW FF
FRXOG H[WHQG DW OHDVW WR KXQGUHGV LI QRW IXUWKHU
DEO\QRW WUDGLQJLQVXFKTXDQWLWLHY YHU\R HQ EXW C
HUD 70LQJLW SHRSOHEHJDQ WR ZRUN ZLWK ODUJHU TXDQV

'H/DPDQRQ VHHPV WR KD Y H\S Bl UNFOMR/AHHOATKOLLQIJ . RVP
PRQ WR VSHDNHUV RI PRVW (XURSHDQ ODQJXDJHV +H LV K
WZHN@®QG MWXXWLQJWKHIRUPHU RQO\IRUVL[DQG QXPHUD
LW DQG WKH OD HUIRUQXPHUDOV EDVHG XSRQ RQH

SRXUUHSUKMXHRWHY OYH FHY SHXSOHYVY SURQRQFHQW H

*



°3 [LWHUDWXUHUHYLHZ

JUHQ< “/ID/DQJXH® 70LQJLW ,3% 1R
XQ ° NHLUUN W d«,[p o
GHX[ # WKHLUK WH,j +
WURLV 2 QHLVN QEVpPN 2
TXDWUH 3 WDDNKRXQ WD,[ HX,Q 3
FLQT ~ NHLWV<LQH NdH, W7 Q ‘
VL[ M NOHLWRX<RXW dH, WX, 7% u
VHSW 1 WDNDWRX<RXWDj HD WX, 7% 1
KXLW - QHWVNDWRX<®XVp ND WX, 7%
QHXI | NRXHKRN NX, 7%T

GL[ °~ W<LQHFDWH W7LQ ND,W °~
RQJH °° NHLUNUKD NHWUAHN, TdD, TdD W° d«,[p

GRX]H °% NHLUNUKD WKMLIHK TdD, TdD Wi, j

WUHL]H °2 NHLUNUKD QHWVAH, TdD, TdD ®EVpN
TXDWRU]JH °NHLUNUKD WDWNKRX@D, TdD WD ,[ HX,Q
TXLQ]H °° NHLUNUKD NHWW\H,LDAD, TdD BMdH, W7 Q
VHLIH °u NHLUNUKD NOW LAMR XT<d®X TdD WudH, WX, 7%
GL[ VHSW °INHLUNUKD WDNDRWRXdBRXTdD WIDj HD WX, 7%
GL[ KXLW °-NHLUNUKD QHW \ANDW&X<RXD ®DVp ND WX, 7Y%
GL[ QHXI °, NHLUNUKD NRWHIKRNTAD, TdD MX, 7%T
YLQJW +~  WKHLUKD WH,j TdD, 3™

WUHQWH 27 QHLVNUKD QDVpN TdD, u-

TXDUDQWH 3WDDNKRXQUKWD,[ HX,Q TdD, -~
FLOQTXDQWHNALWV<LQHUMNMBRH, W7LQ TdD%

VRL[DQWH PNOHLWRX<RXWMKBH, WX, 7X TaD,

VRL[DQW GLWBDNDWRX<RXWBDP HD WX, 7X°¥dD,

TXDWUH YLOQQWWVNDWRX<®XVUKIND WX, 7XuTdD,
TXDWUH YLONRXEBKRNUKD NX, 7XT TdD, °-~

FHQW ° W<LQHFDWHUWDLQ NdD,W TdD,

7TDEOH 70LQJLW QXPHUDOV FROOHFWHG E\ GH /DPQDRQ
OD SHURXVH (%%Y%



°3 [LWHUDWXUHUHYLHZ

GXUHPHQW TXH OH\K EROD B /X G ENK DRI R HD WAL

O¥RQ SURGREBQOWDVVH\DQW IRUWHPHQW HW FRPPH S
IRUPH ¢ OD ODQJXH IUDQ®DLVH

JRU WKH UHSUHVHQWDWZ RIQF R I WWKKHV HXSYRBO H SUR
QRXQFH ORQJHU WK D QUARQH* WX PD\RMMBRW HV W K H

RQH SUR QRKOIHEMWMRIUHFORWKHC@ LQ D VWURQJ JX XU
DQG PRUH FRQIRUPLQJWR WKH)UHQFK ODQJXDJH

:KDW GH /DPDQRQ ZDV D HPSWLQJ WR GR KHUH ZDV WR G
VRXQGV RI WKH 70LQJLW ODQJXDJH VSHFELA#ENOO\WKH XY
UHIHUHQFH YR WWUSPLDRE DE O\ WoR @KKLHF K R¥GBUV LQ VRPH
*HUPDQ YDULHVKER® WX WKQJ WKH WKH IULFDWLRQ DQG YRL
(WLQGLFDWLQJ W K H KRLVOXOVXDAD CBRQIPMK®IIUQ JIL\W
QRW UHDOO\ SURQRXQFHG ORQJHU WKDQ ZKDW RQH PLJKW
VSHDNHUWEXM VRPHZKDW PRUH QRLV\DQG WULOO OLNH
FXUVDVDYRLFHOHVIB/XWXDODOMMJILVGUREDEO\ZKDW GH /DI
WU\LQJWR JHW DIV DNVW K YOLYWIRWBNHPAKQVME HDNHUV R HQ SU
GXFHWKH YRLFBHG@&WYEBQ WHDYDO\HPSKDVL]LQJRU SURO
WKH VRXQG

1RV FDUDFWaUHV QH SHXYHQW H[SULPHU OD ODQJXH GH
ODY«ULW« TXHOTXHVDUWLFXODWLRQVVHPEODEOHV I
QRXV VRQW DEVROXPHQW «WUDQJ2UHV LOV QH IRQW |
VRQQHV % ) ; - ' 3 9 HW PDOJU« OHXU WDOHQW SRX
Q¥RQW MDPDLV SX SURQRQFHU OHV TXDWUHV SUHPL2U}
2XU FKDUDFWHUVY GR QRW DOORZ H[SUHVVLRQ RI WKH
SHRSOH WKH\KDYH LQWUXWK VRPHDUWLFXODWLRQ\
PRUHDUH WR XV DEVROXWHO\VWUDQJH WKH\GR QRW
% ) ; - ' 3 9 DQG GHVSLWH WKHLU WDOHQW IRU LPL)
QHYHU SURQRXQFH WKH AUVW IRXU

'H /IDPDQRQAV VWDWHPHQW WKDW KLV DOSKDEHW FDQQ
7OLQJLW LV D IDPLOLDU UHIUDLQ KHDUG WKURXJKRXW WK
DQG HDUO\ + WK FHQWXULHV :LWK EHWZHHQ **DQG 3- FRQ
ZK\ (XURSHDQVRIWKHWLPHZRXOGEHGDXQWHGE\WKH WD
'H/DPDQRQ FRUUHFWO\UHFRJQL]HG WKDW 7OLQJLW KDV VI
LQ JUHQFK DQG VLQFH KH KDG DOUHDG\ GLVFXVVHG WKH
DVVXPHG WKDW KH ZDV KHUH UHIHUULQJWWRNVKH PRUH SUR
NkDQG WKH OLNH +H ZDV DOVR DZDUH WKDW WKHUH DUH V

I+
I+



°3 [LWHUDWXUHUHYLHZ

QRW H[LVW LQDQ\(XURSHDQ ODQJXDJH DQGZHQRZNQRZW
DUH XQD HVWHG LQ DQ\RWKHUNQRZQ ODQJXDJH 'H/DPDQ
GLVPD\DW WKH IDFW WKDW KH FRXOG QRW GR WKH 70LQJL)\
LQ ZULWLQJ

70LQJLW ODFNV ODELDO FRQVRQDQWY LQ QHDUO\ HYHU)\
SHUIHFWO\FRUUHFW L Q@ RSVAEIEMEKGK D B\GHYPHPRRQ R Q
PHDQW EVSUREDEO W @K IVRXTL QJLW ODFNV DORQJ ZLWK I
YRLFHG IULEDWLY K'Y LVLDNORHHUWHMOLRI) GH/DPDQRQ SURED
WR UH*B@W& WKLV PD\LQGLFDWHWKDW KHZDVDZDUHRI 70
VWRSV

LOHQD «W«GHP-PHSRXUOY¥/PRXLOO«HHW OH*1PRXLO
OD OH=UH 5 FRPPH VL HOOH « WDLW GRXEOH HW HQ JUD
SURQRQFK®NW SM®OHPDQGY DYHF DXWDQW GH GXUHW«
LVVHY GH FHUWDLQV FDQWRQV ,0VRQW DXVVL XQ VRQ
VDLVLU RQ QH SRXYDLW HQWUHSUHQGUH GH O¥LPLWH!
HVW HQ SDUWLH UH S WQ/UB® WXLS/MDWQHTAMXQHW\OODEH
SURQRQF«HHQP-PHWHPSV GX JRVLHUHW GHOD ODQJ.
WURXYH GDNXOUKIKRMALB RH YH/X[XUV FRQVRQQHYV
LQLWLDOHV VRQ. 7 1 6 0 OH SUHPL2UHV VRQW FHOO
OH SOXV VRXYHQW DXFXQ GH OHXUV PRWV QH FRPPHC
WHULQHQW SURXRXERWEBRK SDW GHV YR\HOOHV /H
JUDVVH\HPHQW OH JUDQG QRPEUH GH. HW OHV FRQVI
GHQW FH=H ODQJXH WU2V GXUH HOOH HVW PRLQV JX=X
TXH<H]OHV IHPPHV TXHQHSHXYHQW SURQRQFHU OHV
OD URXHOOH G HHERL FXDRPE@HY HQ<aVVHQW GDQV OD O
LQI«ULHXUH

2Q VADSSHU®RLW PRLQV GH OD UXGHVVH GH OHXU O
FKDQWHQW -HQADLSXIDLUHTXHWU2V SHXGAREVHUY
GXGLVFRXUV YXODGLOFXOW«GHFRPPXQLTXHUGHYV LC
GHV VLIJQHV MADL FHSHQGDQW UHFRQQX TXALOV DYDL
SRXU H[SULPHU OHV VHWQLPHQV GADGPLUDWLRQ GHF
MH QH FURLV SDV TXALOV DLHQW GHV DUWLFOHV FDU |
PRWV TXLUHYLQVVHQW VRXYHQW HW TXLH VHUYLVVHQ!
,OVFRQQDLVVHQW OHV UDSSRUWV QXP«ULTXHV LOVR
EUHV VDQVFHSHQGDQWGLVWLQJXHUOHSOXULHO GX V
GL3A«UHQFH GDQV OD WHUPLQDLVRQ QL SDU GHV DUWL
YRLU XQH GHQW GH SKRTXBIRXBW«@ AR ®RW \I HSRAXH

+ 2



°3 [LWHUDWXUHUHYLHZ

OH P-PH QRP VDQV DXFXQ FKDQJHPHQW ¢ SOXVLHXUV
/[HXUV QRPV FROOHFWLIVVRQWHQWU2V SHWLW QRPEU
J«Q«UDOLV« OHXUV LG«HV SRXUDYRLU GHV PRWV XQ S|
OHV RQ SDVDVVH] SDUWLFXODULV«HV SRXU QH SDV GR
¢ GHV FKRVHV WU2V GLVWNQPWBM LDHGYDGKH] HX]
PHQW W-WH HWO¥FBRMNIHHWWPL -H QADL WURXY« DXFXC
UHVVHPEODQFHHQWUH OHV PRWV GHFH HODQJXH HW |
WRQ 1RRWND QL FHOOH GHV *UR-QODQGDLV GHV (VT
FDLQV GHV 1DGRHVVLV HW GHV &KLSDYDV GRQW MADL
XODLUHV -HOHXU DL SURQRQF« GHV PRWV GH FHV GL#&
QAHQ RQW FRPSULV DXFXQ HW MADL YDUL« PD SURQRQ
PAD « W« SRVVLEOH PDLV TXLTXALO QA\ DLW SHXW =W
XQHFKRVHTXLVAH[SULPHSDUOHP-PHPRWFKH]OHV ,(
GHV)UDQODLVHWFKH]OHV SHXUSOHV TXHMHYLHQV GI
XQHJUDQGHDOQLW« GHVRQ HQWUHFH HODQJXH HW FI
1RRWND /H.HWV GDQV OAXQHHW GDQV OADXWUH OD O
OD UHWURXYH GDQV SUHVTXH WRXV OHPRWV /HV FRQ
OHV WHUPLQDLVRQV VRQW DVVH]VRXYHQW OHV P-PHYV
SDV LPSRVVLEOH TXHFH HODQJXHDLW XQH RULJLQHF
ODQJXHPH[LFDLQH PDLVFH HRULJLQH VLHOOHH[LVV
QARQW TXHOTXHVUDSSRUWV TXHGDQV OHV SUHPLHUYV
QRQ GDQV OHXU VLJQLAFDWLRQ

°3% + G5XVVLDQ $PHULFD

SHYLHBHODJIXQD (% Y%-
6KHOLNRY DQG %DUDQRGAOW\GRYGOAMWZUILRPIHOO Y%,
NDPHQVNLL {%%°

°3 + ° O9HQLDPLQRY °:3°V

YHQLDPLQRIYVWKH SLRQHHU RI 70LQJLW JUDPPDWLFDO VW
OLFDWLRQ&RIKIQA TETITUATOETIUE EAAYAHVYERWAEUEAOU
KDV QHYHU EHHQ WUDQVODWHG LQWR (QJOLVK VR WKH IR
SXEOLVKHG WUDQVODWLRQV KRZHYHU LQDGHTXDWH WKH
ATOOAOOREIWETIU ATATNaOU CEOALIE AEOOAOA E AAlo £
EAPAAO "TU NAEA6ITaA O Ok DAOANONE D@ ¢ a
OIPGEOII ATATNAUEOU TAGEIETANGGcalETA AlloE 2~ AU

+ 3



°3 [LWHUDWXUHUHYLHZ

'H<DNXOMDQM XDJHLVVSRNHQLQWKHYLOODJH RI<DNXW
WR WKH VRXWK W LV GL Y<{BNDXOVIENDROWIR GLDOHFWV
WKH QXPEHU RIVSHDNHUV RIERWK GLDOHFWV LV QRW L

OHQLDPLQRY PDNHV D GLVWLQFWLRQ EHWZHHQ WKH 70|
<DNXWDW DQG WKH 70LQJLW ODQJXDJH VSRNHQ LQ 6LWNTEL
+HUH KH QRWHV WKDW LQ <DNXWDW WKHUH DUH WZR £GL
DQG WKHRWKHU £8JDOHQW]C 'HOD HULV DFWXDOO\ WKH
.UDXBV@@HQLDPLQRYAV £<DNXWDWC GLDOHFW LV 70LQJL
WKH 5XVVLDQ FRORQLVWY DQG WKH <DNXWDW 70LQJLW ZH
PD\KDYHEHHQ XQDZDUH WKDW WKH WZR ZHUH DFWXDOO\ W
SEOXETOEGE OTAOOAAITIT OAEU AEDBAIDIBE
AEUVUEU ODPIONAEAIAaZELOOaTOU -YOOA Al 20ADETA E Eio&E
TATT TAN6@c/AE GEOIT ATATNAUEOU EiU AU PIOCIsATEE A
PioioTOPU TEDPNIOOENAEOOAATI6AEAI ™ ~“OAIEOOAB O
AOAEOU OEAEAITITECE
'H6LWRNDPRUH SURSOBBXYWKHD JH LV XVHG IURP /LWX\D
WR6WLNLQH DQGKDVHVVHQWLDOO\RQO\RQHGLDOHF
HUV LQ ODWHU WLPHVY D HU VPDOOSR[ GRHV QRW H[W
>P@@

9HQLDPLQRY KHUH SURSHUO\ HTXDWHV WKH ODQJXDJH
A£.RORVKC WKH5XVVLDQ WHUP IRU70LQJLW +HVWDWHV V
WR WKH 6WLNLQH 5LYHU SUHVXPDEO\9HQLDPLQRY ZDV XC
VSRNHQ XSWKH 7 7DNX5LYHUDQGDURXQGWKHJUHDW JODFL
HUQ 7OLQJLW GLDOHFWV VSRNHQ DURXQG 3ULQFH RI :DOH\
ODQG 9HQLDPLQRYLVFRUUHFWWKDW 1RUWKHUQ 70LQJLYV
5LYHULVHVVHQWLDOO\DVLQJOH GLDOHFW VLQFHVSHDN
RQO\PLQRU GLAHUHQFHV LQ WKHLU VSHHFK 6RPH B6WLNLQ
VLWLRQDO GLDOHFW DORQJ ZLWK SHRSOH IURP .DNHDQG ¢

IHUHQFHYVY EHWZHHQ WKLY DQG WKH 1RUWKHUQ 70LQJLW C
IDPLOLDU ZLWK DUH PLQLPDO

£OO0 TAUE jiIENEEATOEcAE aEUEE DT TANAETAAT¢R OATAEIOD
[TCTT AUIT OETAOY NAEAo6IarOOaiTA AAA ATAATULE AEARAA |
TOUANOAAATOTAZEANUATTT NAEWEATAEE AOARAETTIT
E-DPIPUCIOICHEQGEOAIYIUa EOU OATEOOAA 0100TadU
OI6AORUAIU ° £0U aEUEAOU PANAAAT TANAETAATca ONI
AARAETOOAEITNTA AAIEOOAEINILE EITICEOOAEINTA A AU

i’



°3 [LWHUDWXUHUHYLHZ

AOINAATTANAETAATca TAUETTAAEITIT AAA GEOIA EAETOOA
ITTcCAEOOAAEITITA + °"AAEACE AUDPANAUOU aEUEAOU NAE
TATEIDNEAIETTUELAEDNEACAOAIYIULE EDPIOIIOAOBOU
EIE TETT@AICE Alio&£ 2p A AU DPIOIGATEOYITAE AlioE ON
DAAECAEE EIETEIIGAICE 2 olAATIU BT GEOIAIU E TEXAIU
DANAUOU EEi6TarO00a TAUETTAATIT TA Elix6 EIE AU TA@,
OITAA 3 £0 aEUEAOU PANAAATTANAETAATca BNAEAITAE E
EI6GROU GEOIA E PIOTIO OO0OY BAOOE NO6QE EEidTaLkiUa
DIOIGATEOU aEUEAOU OTAT OTAOBI 1600
>>QDGH]KGLQ 7%%» YHQLDPLQRY 1%uf@@

°3+ + *HUPDQ SKLORORJLVWYV °." V¥%°.."V

9HQLDPLQRYAV ZRUNRQ 70LQJLW UHDFKHG D (XURSHDQ D
EXW WULJIJHUHG RQO\ SDVVLQJ LQWHUHVW XQVXUSULVL
(XURSHDQ ODQJXDJH\XK DWW WRBVWELHPN WR KDYH EHHQ WKH
AUVW VFKRODU RXWVLGH RI 5XVVLDQ $PHULFD WR SURSR
EHWZHHQ 70LQJLW DQG VRPH RWKHU 1DWLYH $PHULFDQ
EXV+PDQQORPHWHG VRPH FRPSDULVRQV ZLWK $NLPHO 2pR
ZKLFK EHLQJEDVHG RQ 9HQLDPLQRYAV LPSRYHULVKHG DC
RJ\ ZHUH XOWLPDWHO\QRQVHQVH )RUPRUHRQ %XVFKPDC
HDUO\JHQHDORJLFDO SURSRVDOV VHH FKDSWHU
>3fA]PDLHU" 0HQRWROMHIEG 19%1 @@

PXOOHD $¥RIHVVRUDWWKHS8QLYHUVLW\RI9LHQQD DOV
EDVHG RQ 9HQLDPLQRY AR\X G 8 A XHHEXWIELWR LQWHUSUHWI
WLRQDO SUREOHPV LQ SKLORORJ\ DQGVRHQJDJHGLQ VRP
7OLQJLWEDVHG RQ 9HQLDPLQRYAV O0DZHG GDWD +H SURSR
(L(M(D(R DQB DVZHOODVDQLPSRYHULVKHG FRQVRQDQW |
WHHQ VRXQGY WKDW ODENHG XYXO{PJ\WP RO GIMHMWELYHY DQ
PLJKWKDYHEHHQ SURGXFWLYHKDGKHDFWXDOO\ZRUNHG |
EXWLQVWHDG KLV DUPFKDLU H3RUW LV ODUJHO\ XVHOHVYV

°32 (DUO\8 6 SHULRG

SHYLHBHODJIXQD (% Y-
ODWKDP (%1%
‘DOO °-1 %DQFUR °-93 /W & (6 :RRG °-97 OXLU °-1,
.UDXVH °.- - NADXVH %%° NUDXVH 1%°» NUDXVH (%%,



°3 [LWHUDWXUHUHYLHZ

6FKZDWND °..2 $EHUFURPELH °..3 (PPRQV °..~ <R
\RXQJ TA%LEODFS8H°OD JUDVVHULH Y %p- MRQHV f%1°*

°33 HOO\DQG :LOODUG
NHOO\ f%pu°

° 3’ BZDQWRQ
VZDQWRQYADAQAWR Y ADAQWR Q 1311

°3unu %YRDVDQGO6KRWULGJH
ERDV 1%%9Y ERDV (%9 » ERDV 11%91% VKRWULGJH f3%¢1°

°3 e 2WKHU % RDVLDQ DXWKRUYV
JRGGDUG 1% -y GXUOD+ %-% PYOOWHQ AINLYHOWHQ 1%, %

° 3¢ -3 +DUULQIJWRQ
6RXUFHV"
°3 . 7ZHQWLHWKFHQWXU\DQWKURSRORJLVWYV

REHUJ 1% .% GHODJXQD T%»u ROVRQ [%»% GHODJXQD (%%

%HVLGHY WKH DQWKURSRORJLVWY OLVWHG SUHYLRXVO
RWKHU DQWKURSRORJLVWY ZKR KDYH FRQGXFWHG UHVHD
QXPEHU LV UHODWLYHO\ ODUJH DQG, FDQ RQO\ DSSURJLF
ZKRP ,KDYHPHW RUNQRZVHFRQGKDQG

>$LROD *DUAHOG 6HUJHL .DQ !'RPDV 'RUQWRQ 6WHSKF
+HQULNVRQ ODGRQQDORVV /\GLD %ODFN -XGLWK %HUPDQC
*LOOLDP .HQQHWK 7ROOHIVRQ &DWKHULQHOF&OHOODQ -
$QGUHL *ULQ-Y -HDQH %UHLQLJ .ULVW@® %DUVQHVV .LUN

ORVW KDYH QRW SXEOLVKHG RQ WKH ODQJXDJH EXW WK
RFFDVLRQDO OLQJXLVWLFLQVLJKW ZKLFKLY QRW GLVFXV)



(o)

3

ILWHUDWXUH UHYLHZ

1DLVKDQG 6 WRU\

IH SUHVHQW
.UDXVV
'DXHQKDXHUV
/HHU
&DEOH
&ULSSHQ
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b BH /OLQJLW SHRS

IH 7OLQJLW SHRSOH KDYH EHHQ DQ HQGXULQJ VXEMHFW R
GDZQ RIWKH ° WK FHQWXU\ LQFOXGLQJVRPHRIWKH PRVYV
RI WKH $PHULFDQ WUDGLWLRQ /LNHPRVW 1IRUWKZHVW &R
VDWXUDWHG ZLWK DUW DQG FHUHPRQ\ DQG WKH LQFUHGL
YLURQPHQW KDV SURYLGHG IRU D ULFK KLJKO\DUWLFXOTC
APHUHC KXQWHU JDWKHUHU VRFLHW\

 QWKLVFKDSWHU,ZLOOD HPSWWRJLYHDFUXGHRXWOL
IHUHDUHIDUEH HUZRUNVDYDLODEOHE\DFFRPSOLVKHGD
WKHLQWHUHVWHG UHDGHU WR WKHP UDWKHU WKDQ UHO\L
VHQWLDO HW K QR DXD/SHRM BARDWUMHD W H G N Q DARV(HD JOWLLY K DV
REHUJ B B0 L VKEHUD VRSOW R Q %»% GHODJXIDGT %% - NDQ T
HPPRQV I'H/ODIVW ZRUN E\ (PPRQV DQG 'H /DJXQD LV SUREDE
DFFHVVLEOHWRD JHQHUDO UHDGHUVKLS DOWKRXJKIRUE
GHODJXQIQBHWU-0RXQW 6DLQW (OLDV BH+LVWRU\DQG &XO
7O0LQYLS\HHUOHVYV

+ ° /RFDWLRAQ

IH SULPDU\ KRPHODQG RI WKH 7O0LQJITW $DIQFEODEG\VLP S
AE70LQJLW ODQGC RU{ZEWDRY GVRIGDK H YV OHQWMIVDQ O\ FRH[W H !
ZKDW LV NQRZQDV 6RXWKHDVW $ODVND RU £!H3DQKDQGO!
OLQHEDFNHG WR WKHHDVW E\WKH SUHFLSLWRXV &RDVW 5
E\ WKH LQQXPHUDEOH WKLFNO\ IRUHVWHG LVODQGV DQG
FKDQQHOV RI WKH $OH[DQGHU $UFKLSHODJR !'HVRXWKHUC
ULWRU\LVFRLQFLGHQW ZLWK WKH86%$ &DQDGD ERUGHU RC
3RUWODQG &DQDO ZKLFK WHUPLQDWHYV LQ WKH WRZQV RI 6
868 DQG RQ WKH VHDZDUG VLGH DORQJ WKH 'L[RQ (QWUD

° ORUSKROGUIREDWONDQ QAJBW ODQG

ib



+° /RFDWLRQ

$OH[DQGHU $UFKLSHODJR IURP WKH HHQ &KDUOR H ,VODQ
LQ WKH VRXWK LV WKH RFHDQ IDFLQJ VRXWKZHVWHUQ FRD
DQG RWKHULVODQGY WR WKH ZHVW ZKLFK DUH .DLJDQL $0
UHJLRQ DSSHDUV WR KDYH EHHQ UHODWLYHO\ UHFHQWO\
HUQ *UDKDP ,VODQG DQG /DQJDUD ,VODQG SHUKDSV DV OD
(XURSHDQ FRQWDFW 6WHSKHQ /DQJGRQ S F +

>tHHG D OLQH GUDZLQJPDS RI WKH WHUULWRU\DQG DG
uLY®@av

7RWKH QRUWKSDMHQGY DORQJWKHFRDVW RIWKH *XOI R
LQJDVIDUDV &DSHB6XFNOLQJDQGWKHHGJIHRI3ULQFH:LOC
WRZDUGV WKHB6RXQG WKH WHUULWRU\ ZDV WUDGLWLRQDO
DQG (\DN ZLWK WKH 70LQJLW LQH[RUDEO\ SUHVVLQJ ZHV!
(\DN SRSXODWLRQ LQWR 7OLQJLW VRFLHW\ I!H *XOIl &RDV\
WKDW LW LV D ORQJ QDUURZ VWULS RI FRDVWOLQH VKURXG
EDFNHG E\ QHDUO\LPSDVVLEOH PRXQWDLQV 2Q WKH RWK
YHU\ XQOLNH WKH 6RXWKHDVW EHFDXVH WKHUH DUH HVVH
IURP WKH RSHQ 3DFLAF &RQVHTXHQWO\FDQRH WUDYHO L
PDQ\RWKHU IDFHWV RI OLIHDUH GLVWLQFW IURP WKH 6RXV

IHUH DUH VHYHQ ULYHUV ZKLFK SLHUFH WKH FRDVWDO P
QRUWK WKH\ DU BWEKY L BKRHD [ q K<OHNDG D D A&%K L OND W
-LOADWWH SDLU RI $OVHN B Q & TAq#\DIQH/X\DEKR@IOUK H
&RSSHA +«HEEHSW IRUWKH ODVW HDFK RIWKHVH JUHDW |
SRLQW EHHQ D WKRURXJKIDUH IRU 70LQJLWYV WUDYHOLQJ
QHQW 7ZRULYHUVHQGHG XS KRVWLQJD SHUPDQHQW LQW
IH SHRSOH WUDYHOLQJ XS WKH 7DNX &KLONDW DQG $OVH
LQWHUPDUULHG ZLWK WKH 7DJLVK $WKDEDVNDQV ZKR LQK
WKH JUHDW JODFLDO ODNHV DW WKH KHDHAZTDWMHQV RI WKH
$W OfLDON O MD Q7Y JL Yok Q 4@ @ Q G /L Q G¥RAPQWHUPD U
ULDJHDQG DFFXOWXUDWLRQ HYHQWXDOO\VDWXUDWHG W
WKH\ LGHQWLI\ ODUJHO\ DV 7OLQJLW DQG WKHLU SDUWLF
VKRZVRPHLQQRYDWLYHDQGFRQVHUYDWLYHIHDWXUHV W
VHW WKHP DSDUW IURP WKHLU PDULWLPH FRXVLQV

I+

°° &RDVWDO 70LQJLW

IH&7);<)4 74 1BUHKKWKRVH SHRSOH ZKR OLYH QHDU VDOWZDW
E\WKH QWHULRY POH@QUIHWHVHGFRH WR WKH&QBRNMF¥WDO 70L(

+ )J)RUJORVVHVDQGPHDQLQJVRIWKHQDPHV RI WKHVHPDMRU ULYHU
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+° /RFDWLRQ

AZEDAKLFK PHDQV £ARQ WKH ¥DOWKX D AZHED R RB\WH §
SHRSOH_ WKLV WHUP VHHPV WR EH FDWFKLQJ RQ DPRQJ
PRGHUQ OHYHO RI LQWHUDFWLRQ LQFUHDVHY EHWZHHQ W
UDWH WHUP LQ (QJOLVK PLIJKW EH £0DULWLPH 70LQJLWC .
(LOgQNE &ZIEDHQRQ RU YHU\ QHDU VDOW ZDWHU PDQ\OLYH GF
$UFKLSHODJR DQG KHQFH TXLWH IDU IURP WKH FRQWLQHC
7O0LQJLW IRUP WKH YDVW PDMRULW\ Rl WKH 7OLQJLW SRSX
WKHODVWWZRFHQWXULHVRIUHFRUGHG KLVWRU\ $QWKU
KDYHEHHQ WKH SULPDU\IREXVRILQYHVWLIJDWLRQ DQG W
R HQWUHDWHG DV SURWRW\SLFDO IRUWKH 70LQJLW
IHKRPHODQG RIWKH &RDVWDO 70LQJLW LV WRGD\JHQHU
HDVW $ODVNDC ZKLFKLQFOXGHY QRW RQO\WKHLVODQGV
EXWDOVRWKHFRQWLQHQWDO FRDVW IURP WKH 3RUWODQ{
WDW %H\RQG <DNXWDW WKHWUDGLWLRQDO RZQHUVKLS R
ERULQJ(\DNSHRSOHZKRZHUHFXOWXUDOO\DVVLPLODWLQ
(XURSHDQ FRQWDFW %RWK LVODQGV DQG FRDVWOLQH DU
SUHFLSLWRXVO\IURP WKH ZDWHU )MRUGV H[WHQG GHHS L
WDLQV SDUWLEFXODUO\/\QQ &DQDO LQ WKH QRUWK DQG 3
*HRORJ\ LV>¥DDQ HEO O W IBODFRRQ WWIFVW ZLWK WKH VR XWK |
FLAF IRUWKZHVW JODFLHUV DUH UHODWLYHO\ FRPPRQ !}
LQWR *ODFOPDEWMBRUWK RI +RRQDKDWXUH SURPLQHQWO\ LQ
QXPEHURI70LQJLW P\WKV DQG KL VWWLRENG DHYGH/Q GHQK D (
SURPLQHQWO\ EHKDNGBXE HWDPDMRU JHRJUDSKLF IHDW X
DUHD 2QH RI WKH ODUJHVW JODFLHUV LQ 1RUWK $PHULFED
<DNX¥DIDWZGEZRWK KDV DQDUHDRI2,7 NPtDQG LV XS WR p~
VRPH SODFHV $OVR QHDU <DNXWDW LV WKH ORQJHVW WLG
LFD +XEEDUSDO®EKHBK LV °++ NP ORQJ DQG RFFDVLRQDC
R 5XVVHOO )MRUG FDXVLQJPDVVLYH JODFLDO ODNH RXWH
UHOHDVHG !'H VRXWKHUQPRVW WLGHZDWHU JODFLHU LQ
*ODFHHUQBI DU 3HWBDOWELXDDNZ8&EGBDLQV WKH 6WLNLQH ,Ft
ZKLFK DOVR IHHGV WKH 6WLNLQHDQG 7DNX ULYHUYV
1HDUO\ DOO ODQG LV FORDNHG LQ WKLFN FRQLIHURXV
PDULOWKRIBIVK«LBLFHD VLW&RI@QNLEDUU A6LWND VSUXFHC
\EQ7VXJD KHWHIIR S K\DWD AZHVWHUQ KHPORFNC ,QWHU
IRUHYVMEIRND OOLWURSVEV RRER WOPWHQ VA\WHOKWIRZVFHGD U C
$ELHV ODVAREBDMIEDLIX DOO AVXEDOSLQH iVE«[8dQG DW KL

$ONMERLQ 7HDRIHY - QIRW WR EH FR®DXVAK® DIHVEK
3 /LNH WKH (QJOLVK QDPH WKH VFLHQWLAF QDPH KDV D QXPEHU RI Y
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+° /RFDWLRQ

7VXJID PHUWHRYLDQDUU APRXQWDLQ KHPORFNGC B6RXWK
WKH VOLJKWO\ ZDUPHU ZL QWO D B)¥WPIS B ORBVEP V VXS SR UW
' 'RQ AZHVWHU @UHESMHGDFRELIODY H[ - )RUEHV A£3DFLil
VLOYHU AUC V\QRELRR O Y DRKEFHDPXYV EUHLXLIROLD
A3DFLAF\HZ ZHWRXUNGEHZCYHU YDOOH\V DURXQG HGJHV F
LQJ ZDWHU DQG RQ GLVWXUEHG VLWHV WKH UHJLRQAV IF
WUHHV FDQ G#3R3R®GCGXV EDOWBMPL{RERUSD $ *UD\
AEODFN FR POQZBBBNW XOD SOBVVKI HESD SHE BELUFK C
ODOXV IEUFD& . 6FKQHLG /& 3N PIORKDERILEY S S/Q MG HQ
VIWSRHP A6LWND PRMXXWRAPXIVVIOREIID AUHG DOGHU ELJ
DOGNHCVEOWKKYV WIMBLXWBMIHO $ / YH '/.YH A6LWNDDOG
EHDFK DOGHIEQ DDQIEMXMSFS A£ZLOORZE WWWSHFQWDIOW \
6DQVRQ H[ %RQJ A6LWND ZLOORZC

'XHWR WKH FROGHU ZLQWHUV PDQ\ZHOO NQRZQ WUHH\
IRUWKZHVW DUH XQNQRZQ LQ 6RXW K HB®WHXEWRIAMDI DV X F K T
PHQJLHMUE )UDQFR ZHVW3HUX Y KLRADRKEIBEDB/DH |
' 'RQ DUEXWXV RWERWHR @BMUVYKVLIDQG 3DFLAF GRJZRRG
&RUQXV QG ERQ ORGHUQ 70LQJLW VSHDNHUV DUH R
WKHVH WUHHV WKURXJK ERWK WUDYHO DQG LQWURGXFWL]
WKH\ UHSRUW QR WUDGLWLRQDO QDPHV IRUWKHP DQG 7¢
WUDGHG IRUWKHP LQ WKH SDVW , @ B RAJEV WIHVWGQ WHKGH SD X F
FHGDU WLPEHUDQG EDUNPHDQW WKDW 70LQJLW SHRSOH
WKLV ZRRG ZLWK PRUH VRXWKHUO\ JURXSVY SDUWLFXODU(¢
7VQRRVD\)[GE @ DHGRHHQIXFK WUDGH LV VWLOO LQ D VHQVH |
WRGD\WKURXJK WRBQDRXWKWWRY 6RXWKHDVW $ODVND IRL
XVHVLQ QRUWKHUQ 6RXWKHDVW $ODVND EXWLQWHUQDWI
LPSRUWDWLRQ IURP &DQDGLDQ OD  G&33 NLLPL\HZU WUD G H
EHIRUH WKH LQWURGXFWLRQ RI il BIZEM V HREVRFHBNHEG W K
WKH QRUWKHBWWAKND VSUXFH IRU KRXVLQJDQG WUDQVSRL
WLRQ ZLWK WKH ODUJH £ZDU FDQRHC LPSRUWHG ZKROH |
RFFDVLRQODPPR KRG XS RQ D EHDFK ZDV DOZD\V SXW WR JR

$VLGH IURP WKHIEDQEWSSOHDUOLHU WKHUH DUH HVVHQV

DFW JHQXV 2WKHU JHQHUD DS S QPG WRKB K DWW M\BHALHWNV LQFOXGH

yDQWKRF\SDULV
%HFDXVHWKLVWUHHSURYLGHVDQH[FHOOHQW KDUG EXWEHQGDEC

ERZ\HU\DQG KHQVHIB®WRZRYBQV £AERZC
H 2 HQ NQRZQDW [FEZDQJILW DSSOHC LQ FRQWUDVW WR (XURSHDQ

[d£D[q



+° /RFDWLRQ

WUHHV LQ 6RXWKHDVW $ODVND %HUU\ EXVKHV DUH KRZH
YDULHG 'HJHQHULF WBWYRERY ZRWE ZNV H[WHQGHG D HU (.
SHDQFRQWDFWWRFRYHUDOO IUXLWEXW LWV EDVLFUHIHL
LFRQLF W\SHV RIEHUULHW K® DK QLM B X0 BV X UGIROHUQHV L V
VXES®FL FDOLOO /& EHDFKAWOWHUL BAARERIIUA 75 WXV
OHXFRGRMURL\H[ 7TRUU $ *UD\ A& Z HADWH UqDDRWS G KIUIX\ C
WO «LazZ52EBMX\ VS HPWNEL GEWD OP R Q P BDIMEF LDQ X P
RYDOLBPOLEBODVNDQ EOXHEHUU\C !'HUHDUHPDQ\RWKH L
YHVWHG E\ WKH 7 O<qHHBWEEIXY FODXUBALQRAEMANK LPEOHEHUU\C
NgLQ<«L\L5WORIGXWRDRADO A& WDYHKQUEXUQXP HGXOH
OLFK[ 5DI AKLJKEXWKOFUNEDEFQRLEP SBRYLIROLXP
AUHG KXFNEHNZIOGHMHSKHUGLD FDQXGHEWIRDISEHUU\C
DQGHLJBREXYV DUFWEGRYRRQEHUU\C DPRQJPDQ\RWKHU
EHUULHVDUHR HQ SUHVHUYHG DFFRUGLQJWR (XURSHDQ P
GULHG DQG VPRWHDFBNBADWOVR VWLOO SURGXFHG

IHSULPDU\IRRG VRXUFHV RIWKH &RDVWDO 70LQJLW DUF
HUQ 3DFLAFPWERRPRQK\Q<XV WVEOEZDWP<ENLQJ FKLQRRNC
IDD® QHUNDEDXP A VRFQHRRNIHGQOEDXP AFRKR VLO
YHWC«BONMHWOEDXP AGRJ RERMGJFOUEXNVQBEDXP
AKXPS\ $SLEQNTWKHULQJRIVDOPRQ GXULQJWKH VXPPHU D

T 1RWORFDOO\V\NQRZQ E\WKH &KLQRRN-DUJRQ ERUURZLQJ £AVRDSRC

'HJHQXV QDPH LV IWRRONEENQG KRR PI\Cj (DEQ/GQ KRR X W
EHDNGC UHIHUULQJWRWKHKRRNHG XSSHUMDZRU £AN\SHC RIEUHHGI

IURP WKH 5XVVWLDQU@HAP WVD,|WHWRMRQIHEN EA | QGHL OIGCE A

|QFDUNIRWR 6DRR\MENAGC H J QgREMOMDA | N DLORERE O @
INFLIXWHONWIHRIHEOA |[IN{MWOINHLRUD (YHQVD&KXNFKL .RU\DN

HJ &KXINFAKDRDHMBNAOUA JRUSEX VGIDNA JRWKKPSC 'H(QJOLVK

QDPH £FKLQRRNCLVIURPWKH&KLQRRN SHRSOHDW WKHPRXWKRI W
UHIHUVWR LWV YDOXH !'HQDPH A£FRKRCRYV®R(XONNYKZ QFRVILRQQ UB X W
+QG WMLKWDV WKHIROORZLQJHDUO\FLWDWLRQV

1%2%ULWLVK &REORRUIVDIV % & =+, -XO\° +/DVWO\ WKHUH LV WKH JH(
E\ WKH ,QGLDQ QDPH RI FRRFRXVH D K\EULG EDVWDUG VRUW RI A\
VDOPRAXRLQODQG *XBAEAHNMDMPPLOQVWHU % & + " 6HSW + °IHVHFRQC
RIVDOPRQLQFODVVLVWKH&RKRVH ZKLFKFRPHVLQ6HSWHPEHU
XQWLO 1RYHPEHU

'H DOWHUQDWH QDPH AVLOYHUC UHIHUV WR LWV EULJKW VLOYHU \
WR GHULYH IURP D UHDQDO\VIQ& RIHWRFHGEGKUQP /DB RPHOH P

[V[ N MWK WKH HD U OW M¥® LFQ BB | -RRHLO ) BVKHY)UD]HU

5LYHU ZKHUH WKLV VSHFLHVLVWKHPRVWLPSRUWDQW6DOPRQ LW
TXDLARUAB6XFN HW\HAC ,WVDOWHUQDWHQDPH ZAZUHGC UHIHUV WR W
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+° /RFDWLRQ

WDWHG IUHTXHQW PRYHV IURP RQH VWUHDP RUULYHU WR
RXW 'XULQJ WKLV SHULRG VPDOO IDPLO\JURXSV ZRXOG E
VRPH QXPEHU RI SURGXFWLYH VDOPRQ VWUHDPV DQG WK
WKH VWUHQXRXV ZRUN RI iVKLQJ SUHSDULQJ DQG VPRNL
VXPSWLRQ :KHQ WKH ODVW UXQV HQGHG LQ ODWH IDOO W
DZLQWHU YLOODJH ZKHUH WKH\ ZRX0OG GZHOO WRJHWKHU
LQ WKH JUHDW F R AP YWHRHOE KRXW HY VS UL Q J

2WKHU PDMRU VRXUFHV RI IRRG DUH OLNHZLVH PRVW(
VXFK WVBKRFD YLWXEKQDU WIHEBD®O HL<WK\V SDFL FXV
5LFKDUGVRQ MXRROXIBHQSDOBRVLHQQHYEEWBUULQJIC
+LSSRJORVVXV-VBRKPRGMWS IAV/KDOLEXWC YDULRXV NLQGV
ZLGH YDULHW\RIVHDZHHGV DQG EHDFKIXZDWWHWWY /DQG PD|
2GRFRLOHXV KH PLIRQXL/DWPL WEN GILGNWEIDEZ XGHDHPW@R V D P H U
LFD@ODLQYLOOH /A& PH 30 SWOLDPREMACHEAM) AUDEELWC
DQWGyLJBDEWRU FDRWEG HEEHYYHUC DPRQJRWKHUV

IHWUDGLWLRQRWKRXWHMBRYWDO 70LQJLW DUH VLPLOD
WKH QHLJKERULQJ +DLGD DQG 7VLPVKLDQ OBRDQ%W UXFWH C
AZHVWHUQ UHGFHGDUCZK RMEB QWWINCHVBRIXWK @RI 'HVH KRXV
DUH RI SRVW DQG OLQWHO FRQVWUSTFWEK R ® \ZH SWKVIR B U F D L
DQG WZR G DQaAHO@WH U R [DUMID [ 2 \ 8 HEEI®LD J X Q D! 1 3% ¥, -
ORRU FRQVLVWYV RI P X0 W MSEDHEERQ ¥ H QW BIUFC O B IH@NG R Z Q
D FHQWUDO AUH SLW ZLWK D ODUJH FDUYHG VFUHHQ VHSI
WKH KRXWBIDIX QFDOMUV:DQ H[WHQVLYH GHVFULSWLRQ RI PD
WKH YDULRXV *XOl &RDVW GZEDQ LQFOXGLQJUHODWLYHO
YDULRXV SDUWV Rl WKH KRXVH 7RGD\ QRERG\OLYHV LQ W
LQVWHDG FRPSOHWHO\DVVLPLODWHG WR OLIHLQ W\SLFD
KRXVHV RUDSDUWPHQWY LQ VRPH RI WKH PRUH XUEDQ DU
DWOHDVW RQHWUDGLWLRQDO KRXVHLV DJUHDW VRXUFH
FRPPXQLWLHY DQG WKH NQRZOHGJH RI EXLOGLQJ WKHP D
QRW EHHQ ORVW

%HLQJ PDULWLPH WKH &RDVWDO 70LQJLW VSHQW PXFK
WHU DQG HDUO\ (XURSHDQ H[SORUHUV DGPLUHG WKHLU \

QDPH AFKXPC LV IURPI&KRW R AV SRW® 2KLFK LVR@BQ®DOO\ IURP
WKH QDPH £GRJC UHIHUV WR WKH HQODUJHG WHHWK ZKLFK DUH UH|
GRJV 'HQDPH AKXPS\CUHIHUVWRWKHSURQRXQFHG GRUVDO KXPS
DQG WKH QDPH £ASLQNC UHIHUV WR WKH SDOH FRORU RI LWV 0HVK
IHXVXDO QDPH RI WKLV VK LQ XQ0 ORVGEIR\R A&| XXMEFER Q C

&KLQRRN YDIKKRRZHYHU WKH QDAKXE® R R ®VHILQ $ODVND
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+° /RFDWLRQ

DQG SLORWRLMNDWWKH WUDGLWLRQDO GXJRXW FDQRH FD
ODDJ#GFHGDU ORJV DQG WKHQ VWHDPHG DQG VSUHDG R
WHUP KDV VLQFH EHHQ H{WHQGHG WR FRYHU DQ\ W\SH RI E
WKHWUDGLWLRQDO FDQRH WKURXJK VPDOO DQG ODUJH AV
VKLSV ZKLFK YLVLW 7O0LQJLW ZDWHUV HYHU\ VXPPHU FDUU
WLYHWRXULVWY 9HU\ODUJHRQHV ZHUH XVXDOO\SXUFKD
DFNQRZOHGJHGDVKDYLQJJUHDWHUVNLOOLQFDQRHFRQ)\
FHVV WROODRANU! H/{DZMDB XQNQRZQWR 7OLQJLWV EHIRUH (0
DUULYDO EXW ZDV TXLFNO\DGRSWHG VR WKDW SKRWRJULI
VKRZ 7OLQJLW FDQRHV fi HG ZLWK PDVWV DQG VTXDUH FDC
URXWLQHO\ YR\DJHG UHPDUNDEOH GLVWDQFHV WUDYHOO
DV IDUQRUWKDV 3ULQFH :LOOLDP 6RXQG ORRNLQJIRU WU
ZDV ODUJHO\ OLPLWHG WR VKRUW KXQWLQJRUDPEXVK WU
RQO\DIHZWUDLOVLQWKHDUFKLSHODJRVHHLQJH[WHQVL!
DQGLVLQWHQVHO\ IR F X\DKG BRADRHSZEDNMHYY M. JKW DQ G
RSHQ ZDWHU YV@@RVHG IRUHVW

JLQIXLVWLFDOO\WKH &RDVWDO 7OLQJLW IRUP WKH PDM|
SRSXODWLRQ GHVSLWH WKH GUDVWLF IDOO LQ QXPEHUV |
FHQWXU\ 'HPDMRULW\RIGLDOHFW GLYHUVLW\LVIRXQG I
SDUWLEXODUO\ LQ WKH QRYWWSHYOLWIHGHIROHFW YDULDW
&RDVWDO 70LQJLW VSHDNHUV KDYH OL OHWURXEOH XQGH
OH[LFDO GLAHUHQFHV FDXVLQJDQ\VHULRXV GLOFXOW\ &F
DQG LV VWLOO FRPPRQ ZLWK QHDUO\HYHU\ &RDVWDO 701
UHFRJQL]H RWKHU GLDOHFWV DQG KDYLQJ D JHQHUDO DZE
VSHHFK YDULHWLHV KDLO IURP

,Q WKH SDVW PXOWLOLQJXDOLVP ZDV SUREDEO\ WKH U:
PRVW FHQWUDO GUZEDQ OLNH $QJRRQ 6LWND DQG +RRQD
VSHDNHUVKDYHDWOHDVW SDVVLQJIDPLOLDULW\ZLWK WK
VKLDQ SDUWLFXODUO\DPRQJWKRVHIURP WKH FHQWUDO
WKH +HLQ\DD GZEDQ WKHUH ZDVVRPHGHJUHHRIELOLQJXD(
WKH GHFOLQHRIERWK ODQJXDJHV SUREDEO\HOLPLQDWH(C
LQJWKHPLG + WK FHQWXU\ 2QHVSHDNHU WROG PH RI KLV
7DKOWDQ +DLGD DQG70LQJLW DQGDGGLWLRQDOO\KDG
VKLDQ &KLQRRN-DUJRQ DQG (QJOLVK !'HUHJXODU SUDFW
RXWVLGH JURXSY FRPELQHG ZLWK OL OH OLQJXLVWLF GL\
VRUW RIIDPLO\ZDV SUREDEO\FRPPRQ



+ + 7UDGLWLRQDO FXOWX

+ ° * ,(OQWHULRU 70LQJLW

IH,6<-:17: 74DAJHWNKRVHZKROLYHRQWKHHDVWHUQ VLGHF
WDLQV ,Q 70LQJLW W KBIA NVEHAZFSINEDHAP N £ O FB® Q G
0;,SHRSOH_LQRSSRYLWIRADAMBEMKH WRIDPWDO PHQWLRQ
LQxi ° BRPH RIDMAKHK 4ZEIBPIGUHVHQW WKH DQFHVWRUV 70LQJ
JUDWHG XS WKHULYHUV WR VH*@NXNZDWBDGHHED BWER&BED VN
DQGRWKHUVUHSUHVHQWWKHDQFHVWRUV RIWKRVH $WKD
GLYLVLRQ EHWZHHQ WKHP ZLWK HYHU\RQH WRGD\LGHQW
YDULDEOH DPRXQW RI $SWKDEDVNDQ KHULWDJH

>6Q Y LUR @RaH QW

>PR R @@

>»R X V Q@)

>%U D @HEDd

>SHLQIJXLVWLRIMAWXDWLRQ

+ + J7UDGLWLRQDO FXOWXUH

7O0LQJLW WUDGLWLRQDO FXOWXUH LV UHODWLYHO\ ZHOO C
OXPLQRXV DQWKURSRORJLFDO OLWHUDWXUH RQ WKH 70LC
PHQWLRQHG DW WKH EHJLQQLQJ RI WKLV FKDSWHU DQG L
KHUH 'HEDVLFFRQFHSWV DUHWKHGLYLVLRQLQWRWZRP
LQWR PDWULOLQHDQDBIDROIBPRENKEDQYLNITWQQQWR KRXV F
HDJHV 2YHUODLG DWRS WKLV V\VWHFZED QHRERHRIUDSKLF
OLWLFDO XQLWV EDVHG DURXQG JURXSV RIVH OHPHQWV D

+ +° ORLHW\DQGFODQRUJDQL]DWLRQ

IHZKROHRI 70LQ&NVRVRDB QH W\G L Q W{R QWZ RLFRGRH. HWUW R ¥
WLQHO\ GREBFOYHQC DQG WKH RWKHUWa& RESRIQAE®XVO\ NQRZ
REGK(QqEBNRIJOHRRE SUREDEO\ WK H RE®GERRRHQP| ZR W K
WKHSDUDOOHO +DLGD V\VWHP ZKLFKBD@&E&HQNMNHUVHO\WR
LV QR DEVWUDFW WHUP IRUPRLHW\ DOWKRXJK WKHUH DU}
IRU WKH W Z R SROLAHHVLRIIVH D K@ RQHW.W K WKH WHUPV A£5DYF

°T ([FHSWHW[KREGDDQ\DD UZEDQ IRUZKLFK VHH EHORZ
°° THDQWKURSRPRUIHADR@RNEFAHWLY IURP $QJOR 1RUPDQDQGOLGGOH
YUH QFFRKL VEIKD O 1 SDUWC W KRHHFLHAVBR® GDW ISP UWC FRLQHG E\ & LFHUR

SODWRAWEPLGGOHC

2



+2 5HJLRQDO UZEDQ RUJDQL]DW

DQG A£(DJOHC DUH WKH W\SLFDO ODEHOV IRUHDFK PRLHW\
AVLGHC !XVLQ(QJOLVKD 70LQJLWHOGHURID:ROI (DJOH
XQFOHVRQWKHS5DYHQVLGHC DQG ZKHQ SODQQLQJIRUD S
ZLOO JUHHW WKH RWKHU VLGHDQG WKHQ OHW WKHP VSHDN

%HQHDWK HDFK PRLHW\ DUH D ODUJH QXPEHU RI FODQV
VLGH 6RPHRIWKHFODQVDUHZLGHO\DFNQRZOHGJHGDVE
WKHUH DUH VRPH JURXSV ZKLFK DUH ZHOO NQRZQ WR KDYH
W\SLFDO H[DPSOH LV WKH 1DDQ\DD DD\"FODQ ZKLFK LV VD
WKHBWLNLQH5LYHUWRWKHVH OHLQWKH:UDQJHOODUHD
KDYHHLWKHUFRPHGRZQZLWKWKHP RUSHUKDSVVSOLW IU
LQJWKHPLJUDWLRQ 'H.D\DDVKNLGLWDDQ LV DOVR FORV'
IRUPHG IURP WKH 1DDQ\DD DD\ ZKHQ D SDUWLFXODU KRXV
EHUV KDG WR VOHMND RROFE@ DM RUPWHUY ODWHU PRYLQJLQ\
KRXVHDQG IRUPLQJ WKHLU RZQ VHSDUDWH FODQ $QRWKHF
PRLHW\ LV WKH UDNpZHLG ZKLFK ZDV DQG VWLOO LV D VX
ZKLFK GZHOW LQ D YL O &DNHRIQWh DNBMGHBWUXFWLRQ 'HS
RQ WKH SDUWLFXODULQGLYLGXDO WKHUDNpZHLG PD\EH
RUDVDFRQYHQLHQW QDPH IRUD KRXVHJURXS RI WKH ODU
DQDQDO\VLV RIWKH YDULRXV PORQEBDAIKODQ QDPHYV VHH i

(DFK FODQ LV FRPSRVHG RI RQH RU PRUH RDWULOLQHDO
EKRXVHICGERBRRXVH JURXSCt ¥IMVAMRULFDOO\ WKHVH ZHUH °
OLWHUDOO\D JURXS RI SHRSOHLQ D VLQJOH KRXVH R HQ"
WKH VDPH KRXVHLQD ZLQWHU YLOODJH

+ 2 B5HJLRQDO GZEDQ RUJDQL]DWLRQ

&URVVFX LQJ WKH PRLHW\ DQG FODQ V\VWHP LV D VHSDUI
ZKLFKLVEDVHG@DURXQE WRES,0 B+6:28, ps® GZHOO _
ASHRSOH GZHOOC DWUDGLWLRQDO JHRSROLWLFDO XQL
YLOODJHV DQGH[WHQGVWKURXJKWKHWUDGLWLRQDO WH
FODQV ZKLFK DUH UHVLGHQW LQ WKRVH YLOODJHV (DFK (2
EH GHULYHG IURP D SD UBWKHKXWiIE: BHOMRH JMRBIJUDSKL
FDO |HDWBKKMD Hf RRWQ/ QRRZYV:RPH D ULEXWH RI WKH SHRSO
*2XQD[®RBBWFDXVH , PDNH UHIHUHQFH WR YDULRXV UZED
JUDPPDU LQ YDULRXV FRQWH[WV ,LQFOXGH D VXPPDU\ RI
WKHLU UHODWLRQVKLSV KHUH

2



+ 3 /DQJXDJH VWDWXYV

+ 2 ° ODULWLPH
IHUZEDQ ZKRVH WHUULWRULHYVY DUHLQ WKH VDOWZDWHU |

PRXQWDLQV
+ 2 °° TRQJDVYV
'H 7DDQWPpE UZEDQ

+ 2 ° + 6RXWKHUQ
IH6DDQ\DD UZEDQ +HLQ\DDUZEDQ 7pDNMLNpDDQ UZEDQ D

+ 2 ° 2 TUDQVLWLRQDO
IH6KWD[pK«HQ 0ZEDQ DQG WKH Up«L[ap UZEDQ

+ 2 ° 3 1RUWKHUQ

IH:RRWVQRRZY :RRG]LGDD 0ZE£DQ 6KHHWPNEQJUZEDQ ;XQO
0ZEDQ 7pDDUY% UZEDQ fDNpPZ UZEDQ -LOURRW UZEDQ -LOU
0ZEDQ /DD[DD\"NUZEDQ DQG *ADO\E[AUZEDQ

* 2+ , QWHULRU

IH UZEDQ ZKRVH WHUULWRULHY DUH HDVW Rl WKH FRDVWEC
UZEDQ 'HLVOHHQ UZEDQ DQG 7DJLVK UZEDQ

+ 3 IDQJXDJH VWDWXYV
3 ° 3RSXODWLRQGHFOLQH

I+

+ 3+ /DQIJXDIJHGHDWKSKHQRPHQD
+ 32 &RPPXQLW\D LWXGHYV
+ 33 OS5HYLWDOL]DWLRQ HO6RUWYV



N B6RXQGYV

$OWKRXJK70LQJLW KDV D UDFWHG UHVHDUFKHUV VLQFH W
EHHQ UHPDUNDEO\ OL OH GRQH RRLW® H BB&DMVWIHFYV R1 70 L
AUVW D HPSW WR DGGUHVV VRPH SKRQHWLF FKDUDFWHUL\
LQJIURP D SKRQRJUDSK UHFRUMRRV/BSEMBK R WRLIGDHH H [
SHULPHQWHG ZLWK DQ RVFLOORVFRSH LQ KLV LQYHVWLJD
EXW WKH RQO\ UHVXOW ZDV+RH D BB PPKOMH YHBISKV LQ KLV
ERDV BRDY TPOIGGLHVEBQHYHQOW WKH RQO\RWKHU VHULRX
70LQJLW SKRQHWLFV DQG WKLV LV OLPLWHG SXUHO\ WR
VKRUW GLVFXVVLRQ RIWRQH $V VXFK RQHFDQ IDLUO\ VD
7O0LQJLW UHPDLQVVRUHO\XQGHUGRFXPHQWHG GHVSLWH
DQG LQWULJXLQJVRXQG V\WVWHPV DPRQJWKHZRUOGAV OD

,ZLOO XVH WKH ,3$ UDWKHU WKDQ DQ RUWKRJUDSK\ WKL
SUHFLVLRQ DQGDREXIDFGLYFXVV WKH YDULRXV RUWKRJL
DQG WUDQVFULSWLRQ VIVWHPV WKDW KDYH EHHQ XVHG IR
WKRJUDSK\ZKLFK , XVH WKURXJKRXW WKH UHVW RI WKLV J
DGDSWHG WR ODQJXDJHV LQ ZKLFK DSULFDWHY DUH D XQL
VLVWHQF\AV VDNH , XVHWKH FOXPVLHU ,3$ GLJUDSKV UDWH
$PHULFDQLVW \)\PER®WKH OLNH

IHFRQVRQDQW LQYHQWRU\RI 70LQJLW LV ODUJHO\ LQY|
GLDOHFWV H[FHSW IR B WKKHES OH\EH Q PHORMODES/HQFH R
"KkDQG WKHUHFM®WOQWKWKQFWDULDELOLW\ WKHUH DUH
DQG 3 FRQVRQDQWY LQ WKH ODQJXDUIHH !B IRX® YRZHO V\\
XLV DOVR ODUJHO\ FRQVLVWHQW DPRQJ WKH GLDOHFWYV
7HVOLQ FRPPXQLOHFWYV SDUW L F LDIZD W/EQA K.i) DHDUWDWML DO P
VRXQGLQJVRPH®E . @RDHEM KDYH OHQIJWKLQDOO GLDOHF

° ,KDYHEHHQDV\HW XQDEOHWRORFDWHWKLVUHFRUGLQJ ZKLFK ZC
FRPSDQ\ A5HFRUG 1R LOOHU:IAHXQG LW ZRXOG EHWKHHDUOLHVW
JLEOHUHFRUGLQJRI7OLQJLW VSHHFK H[FOXGLQJVRPHZD[F\OLQG



2° &RQVRQDQWYV

WRQH V\VWHPV LQDOO EXWWKH7RQJDVV GLDOHFW ZKLFK
WKDW UHOHFWV WKH VRXUFH RI WKHWRQH V\VWHPV LQ WK

2° &RQVRQDQWYV

JLNH PRVW ODQJXDJHV RI WKH 3DFLAF 1IRUWKZHVW RI 1RUW
ODQJXDJHVLQWKH 1D 'HQHIDPLO\ 70LQJLW KDV D UHODW|L
VRQDQWY RQBOHUHUHVHQWY WKH 70LQJLW FRQVRQDQW V\\
FDOO\ 'HSHQGLQJRQ ZKDW SKRQHPHV DUHLQFOXGHG WK
EHWZHHQ3®**DQG3* FRQVRQDQWVY !HVL]JHRI7OLQJLWAV FRC
HQRXJK WR KDYHPHULWHG DPHQWLRQLQOLWKXQAV FRPSI
ODQJXDJHV RI 1RPMMKKNOH FEXPRL Q WKH JOREDO FRQWH[W LW
VXUSDVVHG E\ ;u-DQG 8E\NK DPRQJRWKHUV

7O0LQJLW KDV D QXPEHU RI W\SRORJLFDO SHFXOLDULWLH
IRXU XQLTXH FRQVRQDQWY XQNQRZQ HOVHZKHUH D QHDL
WZHHQ HMHFWLYH DAULFDWHY DQG IULFDWLYHV D ODUJH
VWRSV DQG DSULFDWHVY DQG D ODUJH LQYHQWRU\ Rl VWR
EDFNRIWKH YHODU SODFH ,Q WHUPV RIODFXQDH 70LQJL\
>@VSLWH KDYLQJ D YDULHW\ RI ODWHUDOV DQ LPSRYH!I
GHVSLWH WKH QXPHURXV SODFHV RIDUWLFXODWLRQ IRU R
ODELDOV H[FHSW LQ D IHZ FRPPXQLOHFWY VHH i

2 °° QYHQWRU\

7O0LQJLW IHDWXUHV D WKUHH ZD\FRQWUDVW EHWZHHQ SO
FOXVLYHV DQGDWZR ZD\FRQWUDVWEHWZHHQ SODLQDQG
WKH ODFRRRQWUDVW L@HAWLK H IULFDWLYHV DUH H[WUHPHC
KXPDQ ODQJXDJHV DQG 70LQJLW KDV IRXU SKRQHPLF HMH
IRXQGLQ QRRWKHUD HVWHHGpxDPRD R ko DAEIELHHV\R Q

SF + . ILVVHULHVH[KLELWVY DQRWKHU SKRQHPLF FRQW
URXQGLQJ ZKLFK LV FRQWUDVWLYH!'HRR&DOOLBRVWHULRU
FRQVRQDQWY DUH WKRVH ZKLFK DUH DUWLFXODWHG UHDU
SODFHV RI DUWLFX8XDW FRQ VIRQ® QWM DUH WKRVH DUWLF X
ZDUG RI WKH YHODU SODFH RI DUWLFXODWLRQ 'HDQWHU
JURXS LQFOXGLQJDAULFDWHY ZKLFKLVDQRWKHU GLVWL
RIDUWLFXODWLRQ

+ ILVGHSHQGV RQ WKH GLDOHFW RULGLROHFW VIHRAH VRPH KDYH QF
K DQG WKHFRRVRGDPWMQFW WRGD)\

3



2° &RQVRQDQWYV

IHUH DUH IRXU FRQVRQDQWYV ZKLFK DUH PDUJLQDO LQ WK
QDVDO P\RR®\RFFXUVLQ WKHWZR ,QWHULRU FRPPXQLOHF
LVK DQG 7HVOLQ ,W LV D Q@ DVKD®DRPRIUSKIRSIKERBHHIRWVDLQ ZR U (
PYJRUDZEKRZC BIQBVLURWXDZVLAEKMKNQRZVLWC !LVVRXQG
PD\EHD GHYHORSPHQW GXHWR ODQJXDJHFRQWDFW ZLWK
7DJLVK DQG 6RXWKHUQ 7XWFKRQH ZKLFK KDYH WKLV SKRQ
D3UH 7ORPQKWLWK ZDV SUHVHUYHG RQO\LQ WKLV DUHD SHU
FRQWDFW LQOXHQFHV ,Q WKRWKGE L7IDQMEWW ERQFMRQD RNV L
YHQWRU\ LV HQWLUHO\ ZLWKRXW ODELDOV D UHPDUNDEO
1D 'HQH ODQJXDJHV

7ZR RWKHU PDUJL QD OHHK Q&KQ DMWIRXDHE EH QRWHG WKD
(KKGRHV QRW UHSUHVHQW D YRLFHOA VE/XODIEW. DQVYWHIDIU D S
DWUXHODELDOL]JHG YRLFHOHVVJOR DOIULFDWLYH ZLWK ¢
YHU\DSSUR[@RDWZR PDUJLQDO FRQVRQDQWY DUH QRW UHV
WLFXODU GLDOHFW EXW LQVWHDG VHHP WR EH VFD HUHG I
GLDOHFWV !H\PD\EHLQQRYDWLRQV ZKLFK FRPSOHWH W}
RI SRVWHULRU FRQVRQDQWY RU WKH\ PD\ EH UHWHQWLRZ
RWKHU VSHDNHUV ,QDQ\FDVH LWLV QRW XQFRPPRQ WKD
FRPPXQLOHFW PD\ YDU\ LQ WKHLU XVH Rl WKHVH VRXQGV
ORSKRQHV WKH\DUH UHODWLYHO\IUHTXHQW LQ ODELDOL]
PDQ\VSHDNHUV GR QRW VHHP WR SHUFHLYH WKHP DV GLVW
IH VRX®W$SLY D QRQ ODELDOL]HG YRLFHG YHODU DSSURJL
HIWLQFW VLQFH WKH PLG + WK FHQWXU\ EXW FDQ EH IRXQ
° “VRIDIHZVSHDNHUV ZKR UHWDLQHG LW DQG LW DSSHD
WLRQV RI 70LQJLW (3V(Y DRI RXYEQ UKDV XQGHUJRQH D
FRQGLWLRQHG VSOZWQ MRXIQHE HWKLURPPWMROWY DQG ZLV
HUZLVH ,Q OLQJXLVWLF S{)AE O DVIRWHMRIGAIDAGEE VAP ER O
UHSUHVHQWYV WKLV VRXQG DQG LWLV UHWDR@HG WR H[SO
Z WKXV VHUYLQJ DV D VRUW RI DUFKLSKRQHPH LQ XQGHL
PRUSKRORJLFDO IRUPV %HFDXVHRISULRUWUDQVFULSW|
R HQ FDOOHG AJOPXBIQKD XHL\ -pp-

2°+ &RQWUDVWYV

IHUH DUH D QXPEHU RI VI\VWHPDWLF FRQWUDVWY LQ WKH 7C
$PRQJ WKH VWRSVY DQG DOULFDWHY WKHUH LV D WKUHH ZL
DVSLUDWHG DQGHMHFWLYH !XVIRUWKH ODRNXKODELDOL]HC(

30



-] 5 ) (@)
0, o
= s 502 ° RRQVRQDQWYV
o o > o
> T I > o
< DYWH PLRU > SR¥WHULRU
L0225 40004 o
A T =20 X o 100 a9 4
O >>0 = O W x W g Ww
4 Ox oo T O > 0o A0
w aon o O > O xXx O~ O
SODLQ VWRS W N Nk T TK Hk
DVSLUDWHG VWRS Nd Ndk Td Tdk
HMHFWLYH VWW$ Np Npk Tp Tpk
SODLQ D ULFDWW W7 W

DVSLUDWHG DWIIF W i w d
HMHFWLYH D WLVFDWWH p W p
SODLQIULFDWLYH [ [k j jk™KKkK
HMHFWLYH IULWFWDWLYH [p [pk jp jpk
QDVDO VWRB Q

DSSUR[LPDQW M M$ Z

7DEOH&RQVRQDQWDO SKRQHPHVLRIOHMWD W@ ,3$
WLQFW

AWUHH VSLQH GUEBRE®KNH@/C DY PDREEZ HD/MWHUQ VFUHHFK
RZOHJDVFRSV NOQ@QRMR=] C DOWKRXJK WRQH GL8HUV RQ
OLQLPDO SDLUV IRUDQ\SDUWLFXODUFRQWUDVW DUH GL
FRQVRQDQW LQYHQWRU\ LV VR &EDADHIH S/ ¥ ROQWWEKRXWRK/ Z L
WEENLQJ VDOPRUK\QFXV WDOEDMA/<D+ C WWEUH LV QR
IHUH LW£E ZHDOMNON HO DY - C ZLWK D ORQJ YRZHO KRZHYHU
FDXVH RI WKH SDXFLW\ RI PLQLPDO SDLUV ,ZLOOR HQ LJC
IHDWXUHV OLNH WRQH YRZHO OHQJWK YRZHO TXDOLW\ R
VRQDQW ZKHQ LOOXVWUDWLQJFRQWUDVWY 6XFKH[DPSO
SDLUV EXW FDT G WHLSPR HEL : ;
$VSLUDWLRQLVQHXWUDOL]HGLQ WKHV\OODEOHFRGD V
FRQWUDVW EHWZHHQ SODLQ DQG H¥W@®@VLYH VWRSV DQG D



2° &RQVRQDQWYV

2°+° $VSLUDWLRQ
2° 4+ °° )J)LQDOUHOHDVHYV DVSLUDWLRQ
2° ++ (MHFWLRQ

N

o
I+
N

/IDELDOL]DWLRQ DQG URXQGLQJ
$OYHRODU QDVDO YDULDWLRQ
2°2 $UWLFXODWLRQ

2.2 2° SODFHV RIDUWLFXODWLRQ
SDODWRJUDSKLFDQG OLQJXRJUDSKLFHYLGHQFH

N

)
I+

w

2°2°° B6WRSV

2 °2°+ $OULFDWHYV

,Q70LQJLW SKRQRORJ\ DVZLWKLWV 1D '"HQHUHODWLYHYV
VWRSV WRJIJHWKHU WKH W ZR D;U H4¥ R PN HY G D\OW HEGF W
IURP WKH ,3$ XVDJH ZKHUH £ASORVLYHCLVHTXLYDOHQW W
VXSHUVHW RIWKHVWRSVDQGWKHDSULEDWHY !'HJURXSLC
GLVWULEXWLRQRIIHDWXUHV EHWZHHQ WKH WZR FODVVHV
LQLWLDO WKUHH ZD\GLVWLQFWLRQ EHWZHHQ SODLQ DVS
DUWLEXODWLRQ

$3ULFDWHVY DUH QRW DFFRUGHG D SODFH LQ WKH ,3$ V\V\V
VLQFH SKRQHWLFDOO\DBULFDWHY DUHD VHTXHQFH RI VW
KHWHURUJDQLF )RU7O0LQJLWLVFRQYHQLHQW DQG SKRQF
DSULFDWHY WR SODFHV LQ FRPPRQ ZLWK WKHLU AiQDO IULF
WKWW\SH % QDWP\WOANI QW V:pFDQ EHDVVLIJQHG WR WKH DOYHR
DORQJVUEBHWSULFDWRKMAMVRSWRKBQ EHDVVLIJQHG WR WKH SRV\
SODFH DOR QY& GHKH DSULFMDMISY RDWKH DVVLIQHG WR W
ODWHUDO SODFHDORQJVLGH

IH WKUHH DSULFDWH VHULHV FRQWUU\D®DK DALBARUHDFK R\
VHB®RFD YLWXOFQD\UQ €RQGAM VIVE P R WK K WG D),G
AEURWKHU LQ ODZ C DGGUHVYV

32



2° &RQVRQDQWYV

2 °©2°2 JHYULFDWLYHV

JULFDWLYHVDUHDUWLFXODWHGDVIDUDQWHULRUDV WKH
DVWKHJOR DO SODFH

2 °2°3 [DWHUDOV

, KDYH QRWHG D WHQGHQF\ IRU ODWHUDOV WR EH DUWLFX
YHODU SODFH RI DUWLFXODWLRQ DV ZHOO DV WKH PRUH F
DUWLFXODWLRQ !XV WKH\8O\WDYRFROHDWHHYOUBIDWIABGE DV D
VD& R@N @H YDULDWLRQ VHHPV WR EHLGLROHFWDO DQG |
JHRJUDSKLF RUVRFLDO .UDXVHDSSDUHQWO\QRWLFHG D
E\ KLV RFFDV L{R@DO/YMHDRI R | KLWPRR PISOAXKDIRRU H[DP
SQNOQHES FKQHWCHIRWMIQ RIZUD X VHDIGAAE QHLQW HR,W p
AQRUYDXVHZI¥MKO L UABWARWNHV WH U R, IWRIDD WENHI R U H
\HVWHWG&DVYY HDIGMEOEIJUR | VI RIBERLI ONDUDIXN\CH % %°

2 ° 2 ° 7 1DVDOV

,Q PRVW 70LQJLW GLDOHFWV WKHUH LVQ@R OIOA RQH QDVDO
XQVXUSULVLQJO\DUWLFXODWHG DW WKHWDPH SODFH DV V

,Q WKH IHZ FRPPXQLOHPFWW ZKLFYVKDFYODWHG ELODELD
FRPSOHWH FORVXUH RI ERWK OLSV LV ZRXOG EH XQUHPEL
70LQJLW GRPIOGIFEM\D O FR Q V RRQ DEHFVE V KEWK IDXNWU W K H U
GHWDLOV

33



2° &RQVRQDQWYV

2 °22°pyp $SSUR[LPDQWYV

2°2+ ODQOQHUV RIDUWLFXODWLRAQ

2222 $LUORZ

2°3% (MHFWLYHIULFDWLYHYV

223 ° B6\QFKURQLFDQDO\VLYV

2°3+ T7\SRORJLFDO FRPSDULVRQV

2382 'ILDFKURQLF K\SRWKHVHYV

2 ° 7 SDUHFRQVRQDQWYV

2°”° 'LDOHFWDOELODELDODQG WKHODFN RI
2 °” + O0DUJLQDOODELDOJOR DOV

2°”2 |DWHUDODSSUR[LPDQWIRUDOYHRODU Q

>>HQQLH 0D QWM KB\HYHU\RQH HOMMKIIDANLGLROHFWDO" 'L
DOHFWDO" $ VSHHFK LPSHG L FoH Q@ "28QVIRPG W D IMOLIRHOOR/IH
HQWL@@&O\"

2 ° "3 ([WLQFWYHODUDSSUR[LPDQW

'H YHODU DSSUR[LPDQW KDV WKH SDUWLFXODU KRQRU RI
SKRQHPH LQ WKDW LW QR ORQJHU H[LVWV LQ PRGHUQ VSt
KDYLQJSUHYLRXVO\H[LVWHG LQ ERWK WUDQVFULSWLRQ D
FRPSDULVRQPLJKW EH ZLWK WX HHOH @ W XIKQ FEKW M RHUJL Q.
ZLWXKLQ PRVW (QJOLVK GLDOHFWV

>$SSHDUDQFH LQ 9HQLDPLQRYAV WUDQVFULSWLRQV |
6ZDQWRQ 20V®@ 9HOWHQ"

$XUHO .UDXVH G ISVAKILG KXY KWRYWRHDNDPSOH KLV SUR
QRXQ OLWYM KIOWQ DEXGXNUDBXVH YW SZIHVHQWISQJ WKH IRUP
IRUWKH VHFRQG SHUVRQ SOXUDO LQGHSHQGHQW DQG SR
H[DPSOH LV(DAKXVHAEVVHG DV /£ RHDY Y BPRLRR LV
FOHDDJOAD AP\ QDPHC

>SRFXPHQWDWLRQ LQGR & UDWHVFHQIEMLQ <DNXWDW 70L
% GRFXPHQWDWLRQ" 2FFDVLRQDO@HHUHUHQF® LQ &DUFUR\

3



2° &RQVRQDQWYV

>PUDQVFULSWLRQ DQG VSHFWURJUDP RIDSSHDUDQFH LC
DQGLQ-HQQLH OD@@WRQAV VSHHFK

IH YHODU DSSUR[LPDQW KDV XQGHUJRQH D FRQGLWLRQH
ZLWE LQ URXQGHG HQYLUR QUWHHDQ/\M Y KOHQUGH ZLWK VSOLW P X V)
KDYH VWDUWHG DW OHDVW HDUOLHU WKDQ WKH ODWH ° W
GLG QRWKDNMR UCHLRDWRY: 1Y BROWKRZMY%HU HQFRXQWHU W
VRXQG ZKHQ ZRUNLQJ ZLWK DQ ROGHU EBBYD NBUY R I WKH 6W
ERDV FBWWHG 6ZDQWRQAV GHVFULSW RRQ®OR REWXOUWURHED QL Q.
LQ VRXWKHUQ GLDOHFWV 6RXWKHUQ 7UDQVLWLRQDO E
FDXVHD QWR YDN¥IRIQO$ WKDWJIHE GWRH WR LWV AZHDNQHVV(
VZDQWRQ3HUIEROW JBYLQIRUPHG GZDOWWR DT T
HUURQHRXVO\FLWHG 6ZDQWRQAV SXEOLFDWLRQ UDWKHU
WLRQ

IHIROORZLQJH[DPSOHVIHHUZREBW HEHW B PVFXVVHYV WK |
VWDWHKWRY LQWKHQRZH[WLQFW 7RQJDVV 7OLQJLW GLDO}
DQG (PPD:LOOLDPV+VHKEFRQVHUYDWLYH 1RUWKHUQ 70LQ.
WKH VSHHFK RI WKRVH 1IRUWKHUQ 70L& DIMADIQQXGQR YLGXDOV
GHUO\LQJSKRQHPH ZKLFK KDN@XQ WRNDDE HBWLRQWRIQ P H Q
DQEZ@Q URXQGHG HQYLURQPHQWY /HHUAV ZALQQRYDWLYH
VHQWY WKHVSHHFKRI1IRUWKHUQ 7O0LQJLW VSHDNHUV ZKR
VXFK WKDW LW QR ORQJHU H[LVWV HYHQ DV DQ XQGHUO\LQ
WLRQV DQG MDKX¥ EBMWRRPSOHWHO\ XQSUHGLFWDEOH DQC
WLRQV PXVW EH PHPRUL]HG

8 ([DPSOHV RIWKH SKRRIQHWR & SOLW RI

D 7RQJDVV 70LQJLW
$DNpH,
d4aAD NpHL
7B+62%,p 1@ JRRG
AKHLVJIRRGC

E FRQVHUYDWLYH1RUWKHUQ 70LQJLW >3UQG@
MDNDp«,
a4aAD NpHL
7B+6R4%,p 1@ JRRG
AKHLVJIRRGC

g



2° &RQVRQDQWYV

F LQQRYDWLYH1RUWKHUQ 70LQJLW >3UQG@
MDNp«,
4aAD NpHL
7B+62%,p 1@ JRRG
AKHLVJIRRGC

G 7RQJDVV70LQJLW

WX $L,W
G X AHHW
0 8, VRQ

AKLV VRQC

H FRQVHUYDWLYH1RUWKHUQ 70LQJLW > UQG®@
WX ZL,W
G X AHHW
0 8;VRQ
AKLVVRQC

| LQQRYDWLYH1IRUWKHUQ 70LQJLW > UQG@
WX ML,W
GX \HHW
0 8;VRQ
KLV VRQC

*LYHQ WHNWRQHLQWKHVSHHFKRIPRVW DOO" 1RUWKHL
WKHUH LV D TXHVWLRQ DV WR ZK\ OLQJXLVWY PDLQWDLQ W
WLQFWIYRIQEBRYG MLQ WKH XQGHUO\LQJ PRUSKRORJLFDO \
UHDVRQ LV EHFDXVH WKH VRXQG VWLOO UHSUHVHQWYV D Vi
LW UHSUHVHQWY D PRUSKRSKRQRORJLFDO FRQVWLWXHQW
XQH[SODLQDEOHDOWHUQDWLRQLQ VRXQGYV

i



2+ 9RZHOV

$OWHUQDW LRDEMP2IMKKSRVVHKVLYH VX4

D Dj WX,ZY%
D[& Wy, AT
[ 8;LQVEGH
AP\LQVLGHV P\WKRXJKWV P\IHHOLQJVC

E D NpL,M™
D NpL A~
6 8;EDVH
ALWV EDVHC

,Q WKH H[DPSOH DERYH LW FDQ EH VHABDIWKDW WKH SR\
URXQGH&MDURU D ZRUG HQGLQJ LQ DXJRECQGKIRZBQ L H
XQURXQGHWDIRIWPD ZRUG HQGLQJLQ D QRGURXQG YRZHO L
ILVDOWHUQDWLRQEHWZHHQ URXQGHGDQG XQURXQGHG IR
70LQJLW QRUSUHVXPDEO\LQDQ\RWKHU 70LQJLW GLDOH|
$ DVD SKRQHPH ,W GRHV DSSHDU LQ WKH £AFRQVHUYDWL
SUHGLFWDEOHWRVSHDNHUV VLQFHWKH\UHWDLQ WKH XQ
XODU DOWH U Q PWIDLREDEH WKZHHBIP RIKBWUHG SUHYLRXVO\ ,Q
ALQQRYDWLYHC GLDOHFWV WKH DOGREREVY QRWRBEOPWLRQ
DQG KHQFH WKH DOWHUQDWLRQ PXVW EH PHPRUL]HG IRU V
SRVVHVVLYH VX4]

W VHHPV WKDW WRGD\ WKH YHODU DSSUR[LPDQW LV HQ
SKRQHPH ,KDYH QRW KHDUG LW DW DOO LQ WKH VSHHFK R
RIDQ\GLDOHFW 6RPHVSHDNHUY$@VLD@REGRBKRQB®D\ S
ZLQ OHVV ODELDOL]HG HQYLURQPHQWY EXW VHHP WR EF
(QJOLVK VSHDNHUV DWH@MKQDVSLUDWHG

>6{DPSOHV RI RFFXUUHQFH DV DQ DOORSKRQH 6SHFWUF
JRUUHVW 'H:L AVVSHHFK $QHFGRWD®@®YLGHQFH IURP +D!

2 + O9RZHOV

IH70LQJLW YRZHO VA\VWHP LV TXLWH VLPSOH LQ FRPSDULYV
WHP 'HUHDUHIRXU EDVLF YRZHOV DQG OHQJWK LV FRQW
6RXWKHUQ 7UDQVLWLRQDO DQG 1RUWKHUQ GLDOHFWYV D
JDVV GLDOHFWKDGD UHJLVWHU V\VWHP ZKLFKUHOHFWV W
GLDOHFWYV



2+ 9RZHOV

2+ ° 9RZHO LQYHQWRU\
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7TDEOHHRYWWKHUQ 7O0LQJLW YRZHOV LQ ,3%

N

I+
o
o

OLQLPDO SDLUYV

+ )JRUPDQW VWUXFWXUH

9DULDWLRQ

'LDFKURQLF LVVXHV
6XSUDVHIJPHQWDO SKHQRPHQD

° /HQJWK

+ 1DVDOL]DWLRQDQG ODFNWKHUHRI
2 7RQH

% RDWL@ZE V WKH AiUVW WR UHFRJQL]H WKDW WRQH KLV &S|
SKHQRPHQRQLQ70LQJLW %HIRUHKLPUHVHDUFKHUV OLNI
DVVRPHVRUWRIVWUHVV VIVWHP &RQVLGHU WKDW 9HQLD
DOOVSRNHODQJXDJHV ZLWK VWUHVVDFFHQW QDPHO\5XV
LVXQVXUSULVLQJWKHQ WKDWXERSLG VG QB W KLV A& NWTLQ H Qv
FKLQDPDQC )DQJ .XHL/L WRZRUNRQ&KLSHZ\DQDQG GLV
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7DEOH/ROH FRUUHVSRQGHQFHV EHWZHHQ 70LQJLW GLDOH
VXEGLDOHFW

(DFK70LQJLW GLDOHFW KDV D GLOHUHQW WRQH V\VWHP
70LQJLW WZR GLOHUHQW WRQH V\VWHPV 'HFRUUHVSRQG
WRQH V\VWHPV LY JLMHRUY WHDEQ@QBLDOHFW KDV D WZR ZD\
EHWZHHQ ORZ XQPDUNHG DQG KLJK PDUNHG WRQHV DL
ZKLFK PD\ EH WXUQLQJLQWR D VRUW RI SLWFK DFFHQW V\
SKRQRORJ\ 'H7UDQVLWLRQDO GLDOHFW LV QRW FOHDU I
DWZR zZzD\ VI\VWHP RUD WKUHH ZD\ VA\VWHP ZLWK DQ XQPDU
6RXWKHUQ VI\IVWHP PXVWEHGLYLGHGLQWRWZRVXEGLDOH
EDVLV RI WKHGLAHUHQFHV EHWZHHQ WKH WZR WRQH V\VW
ORZ DQG IDOOLQJ WRQHV EXW WKH GLVWULEXWLRQ LV V.
GLDOHFW GRHVY QRW KDYH D WRQH V\VWHP EXWLQVWHDG K
ZKLFKDSSHDUV WR EHPRUHFRQVHUYDWLYH WKDQ DQ\RIYV

2+ + 2 ° I1RUWKHUQ GLDOHFW

'THIRUWKHUQ GLDOHFW KDV D WZR ZD\FRQWUDVW EHWZHH
ZDV WKH AUVW WR IXOO\ XQGHUVWDQG WKLY DV FDQ EH V
ERDV 1% Y%

9RZHOV KDYH ZHOO PDUNHG SLWFK !''H\DUH KLJK ORZ
IHDFWXDO GLOHUHQFH EHWZHHQ KLIJKDQG ORZ SLWFK |
WKHUDWLRRIYLEUDWLRQV EHLQJDERXW °3 °"P IH KLJK
DFFRPSDQLHG E\ JUHDWHU VWUHVYVY EXW DFFRUGLQJ
IHHOLQJ WKHSLWFKLVHVVHQWLDO WKHVWUHVV DFF|



22 'RUGVWUXFWXUH

ZHUH LQWHQWLRQDOO\ PLVSURQRXQFHG ZLWK VWUH)
SLWFK YRZHO KHLQWHUSUHWHG WKHP UHJXODUO\ DF|
YDOXHV RIWKH YRZHOV

2

I+
I+

2°° TRQHLQ WKH YHUE

2 £+ £ 2 ° + ((WUDYHUEDO SLWFKDFFHQW

ORQRV\OODELF FRQWUDVWY OXOWLV\OODELF SKHQRPHQI
QDWLRQ

2+ +2°2 $FRXVWLFSURSHUWLHV RIWRQH

$FRXVWLFVLQPRQRV\OODEOHYV $FRXVWLFVLQPXOWLV\O
KLJK

2+ +2+ O6RXWKHUQGLDOHFW
SBUHYLRXV GHVFULSWLRQV $FRXVWLF SURSHUWLHYV

2 %

I+

22 JUDQVLWLRQDO GLDOHFW
'/UHH ZD\WUDQVFULSWLRQV $FRXVWLFSURSHUWLHV 3RV

2

I+

+ 3 7RQJDVVYRZHO V\VWHP
/IHHUAV GHVFULSWLRQ 3UREOHPV $FRXVWLFDQDO\VLV

2 2 'RUG VWUXFWXUH

22° 6\OODEOHV

22°° QGRQVRQDQW FOXVWHUV
6\0OODEOH LQLWLDO 6\O0ODEOHAQDO

22°+ J)ULFDWLYHV\I\OODEOHYV
6\OODELFIULFDWLYHYV $FRXVWLF SURSHUWLHV )ULFDWL"



22 'RUGVWUXFWXUH

2 2

I+

'RUG ERXQGDU\SKHQRPHQD

2 2 4 © 'RUG LQLWLDO RQVHW AOOLQJ

, I WKHLQLWLDO VIOODEOHRID ZRUG KDV QR RQVHW FRQVEF
E\DJOR DOHERBREDOO\ WKLVFDQEHUHSUHVHQWHG E\ WKH

U :RUG LQLWLDO 2QVHW )LOQLQJ 9 &P iH9 &b

'[HUH DUH TXLWHDIHZPRUSKHPHV LQ 70LQJLW ZKLFK KDY
LQ WKHLU LQLWLDO VIOODEOHV ILV SURFHVV DFFRXQWYV
VWRSV DW WKH EHIJILQQLQJ RI' lTUHH PRUSKHPHV ZKLFK GR (
SKHPHV RFFXULQ FRPSRXQGV DV FOLWLFV DQGLQ RWKHL
HYHUVRPHPRUSKHPHYV ZKLFKKDYH XQGHUO\LQJ ZRUG LQL
XODbDUO\D ODUJH YDULHW\RI YHUE URRWY !HIROORZLQJH
IRUPV ZLWKRXW WKHJOR DO VWRSDUH XQJUDPPDWLFDO C
LQLWLDO SRVLWLRQ

Y ORUSKHPH YHUE URRW ZLWK XQGHUO\LQJLQLWLDO JO

D K7,Q DZVLHEWD
>K,Q HDZ VL HQuWp@
K«cHQ DBRWMKX HEWDp
ZDWHB.>:+48, V1@ FROG
/A KH FRR O HVGNZRDUN H18L&s |

E >K,QHDZ VL @QuWp@
F >K,QHDZ VL M@uWp@

ILV SURFHVV KHOSV LQ GHWHUPLQLQJZKHUH ZRUG ERXQ
LQJ WKH VWDWXV RI PRUSKHPHYV DV DG[HV YHUVXV FOLWLF
SRXQGLQJ SKHQRPHQD DPRQJRWKHU WKLQJV ,Q FDUHIX
DUH OLNHO\ WR HPSOR\ WKLV SURFHVV EXW WKLV LV QRW
IDVW VSHHFK ZKHUH LQVWHDG LW LV XQSUHGLFWDEO\ LJC
GHPRQVWUDWHY WKLY YDULDWLRQ ,Q WKH AUVW X HUDQF
ZRUGV %XW LQ WKH VHFRQG LW LV RQO\DSSOLHG X HUDQ
VHFRQG ZRUG FRQVHTXHQWO\WKH VHFRQG ZRUG LV UHV\
XS WKHFRGD FRQVRQDQW RI WKH SUHYLRXV ZRUG

&DUHIXOYV UHOD[HG VSHHFKDQG ZRUG LQLWLDO RQV

-



22 'RUGVWUXFWXUH

D FDUHIXO

Dj L7
>HDj H ,7@
'/ 8:]DWKHU

AP\ IDWKHUC

E UHOD[HG
Dj L7
>HD i 2 71@
:/ 8;]DWKHU
AP\IDWKHUC

'H YDULDWLRQ LQ ZRUG LQLWLDO RQVHW fiOOLQJ LV UHC
XVHG WR GHWHUPLQH WKH FOLWLFQHVV RUDOG[QHVV RI PDC
LV WKH PHDQL GIEKH\WFK EDNWKWHG ZLWK SRVWSRVLWLRQDO S
GHVFULEHGL® i

D D7 1L, 0Q
>HD7 HL,Q@

8:@);-16;<:

AEZLWK KLP SUR[LPDWH C

E D7 L, Q
>HD 7L, Q @
8:.@);-16;<:
AZLWK KLP SUR[LPDWH C

5

IHUHDUHVHYHUDO SURQRPLQDO REMHFW SUHA[HV LQ WK
FRQVRQDQW QDPHOLVWRRQG S WR/KRKIMIWKLUG SHUVRQ
DOORPRUBIGHAQLW H MRMEX SD@W LW DSSOLFDWLRQ RI
ZRUG LQLWLDO RQVHW AiOOLQJWR YHUEV FDQEH XVHG WR \
OH RIWKHVHSUHA[HVDUHSURFOLWLFVUDWKHUWKDQ SUH

L Qfi



23 3KROQRWDFWLFVDQG SKRQRORJLFD

23 3KRQRWDFWLFVDQG SKRQRORJLFD(

23 ° &RQVRQDQWV QRW RFFXULQJLQ YHUEV
23+ BHTXHQFHYV

23+ ° T7\SRORJLFDOO\XQXVXDOVHTXHQFHYV

6HTXHQFHVRIWZRHMHFWLYHREVWUXHQWYV DUH QRW XQN(
DUHUHODWLYHO\XQFRPPRQ 'H\XVXDOO\RFFXUDWV\OOD
RIFRPSRXQGLQJ DV LQ W K*+HHIOMR ¥ 5 @ FAGDRP B COHP

°~ DNpLW7pW7p,0QL
DNp ,W7p W7p ,Q $
RFFLSXWSBULEERQ
AORQJIHDWKHUVRQWKHEDFNGRHHWVIKIHIDG RI PHUJDC

6XFK VHTXHQFHV DUH QRW UHGXFHG LQ DQ\ PDQQHU QR
YRZHO LQVHUWHG ,QVWHDG WKH VSHDNHU VLPSO\DUWLF
LQ D URZ EXW ZLWK FRQWLQXRXV FORVXUH RI WKH JOR LV
WLROGR/HVQAW DOZD\V RFFXU DFURVYV VIOODEOH ERXQGDUL

HU Z iavar

2 3

I+

+ 'LVDOORZHG VHTXHQEHYV

23 +2 5DUHVHTXHQFHV

232 [DELDOL]DWLRQVSUHDG

232° ERQVRQDQWDO ODELDOL]DWLRQ
232+ O9RZHO URXQGLQJ

°° DVDNkQ«,Q
SV@ONKkQ«,Q@
AEUHIDAYVK %% »
E VXNQ«,Q
>V>NKkQ«,Q@
AEUHIHHY -ppv



23 3KROQRWDFWLFVDQG SKRQRORJLFD

3 'HODELDOL]DWLRQ
3 ° &RQVRQDQWDO GHODELDOL]DWLRQ
3+ 9RZHO XQURXQGLQJ
7RQH VDQGKL
° 6DQGKLYV SLWFKDFFHQW
H 'HQDVDOL]DWLRQ
1 3UHQDVDOL]DWLRQLQFRPSRXQGV
&RQVRQDQW DVVLPLODWLRQ
/JH[LFDO DOWHUQDWLRQV
° YULFDWLYHDOWHUQDWLRQV
2EVWUXHQW DOWHUQDWLRQV
30DFH DOWHUQDWLRQV
3 9RZHO DOWHUQDWLRQV

I+

N



2" 'LDOHFWRORJ\

2 7 'LDOHFWRORJ\

27 ° 1RUWKHUQ GLDOHFW

2~ °° $UFKLSHODJR VXEGLDOHFW

2XWHU FRPPXQLOHFWV $QJRRQ 6LWND ,QQHU FRPXQL
$XNH 7DNX 6SHFXODWLRQV DERXW 6XPGXP

2 7 ° 4+ *XOl &§RDVW VXEGLDOHFW
1HLJKERULQJ ODQJXDJHV (\DN $KWQD 6XJSLDT

2.7 02 , QWHULRU VXEGLDOHFW

$WOLQ FRPPXQLOHFW 7HVOLQDQG &DUFURVV FRPPXQLOH

7DJLVK 6RXWKHUQ 7XWFKRQH
SPURBDXHQKDXHU %%% @@
> @W LV SUREDEO\PRUH OLNHO\ WKDW WKH SUHVHQW G
RILQWHULRU %ULWLVK &ROXPELDDQG <XNRQ GHULYHYV
JURXS WKDW VWD\HG EHKLQG EXW IURP D FRDVWDO JU
WKHPLJUDWLRQ EDFNLQWR WKH,QWHULRU DW D PXFK
IRUWKLY WKHRU\LV SULPDULO\OLQJXLVWLF WKHUH L
EHWZHHQ ,QWHULRU 70LQJLW DQG &HQWUDO &RDVW 7C
,QWHULRU JURXS KDG VWD\HG EHKLQG VLQFH WLPH LPF
QRW VKDUHG LQ WKHPLJUDWLRQ WR WKH FRDVW ZH ZR)
DOHFW YDULDWLRQ&DWOHDVWDVJUHDWDV EHWZHHQ
70LQJLW DQG SUREDEO\HYHQ JUHDWHU WKDQ EHWZH
DQG DOO RWKHU GLDOHFWV

2"+ T7UDQVLWLRQDO GLDOHFW

6WLNLQH FRPPXQLOHFW .DNHFRPPXQLOHFW 3RVVLELOL\
SHU3DWORRUH 1HLIJKERULQJODQJXDJHV 7DKOWDQ 7Vplt



2" 'LDOHFWRORJ\

272 B6RXWKHUQ GLDOHFW
272° 6DQ\DVXEGLDOHFW
22+ +HQ\DVXEGLDOHFW
2722 GH6SHFXODWLRQVDERXWFRPPXQLOHFWYV

23 T7TRQJDVV GLDOHFW
1HLIJKERULQJODQJXDJHYV +DLGD &RDVW 7VLPVKLDQ 1LVs



2 p %YRUURZLQJDQGDGDSWLYH SKR

N

v WRUURZLQJDQGDGDSWLYH SKRQRC
LW° /DELDODFFRPRGDWLRQ

W+ O9RLFHG ODWHUDODFFRPRGDWLRQ

L2 9RLFLQJDFFRPRGDWLRQ

H® $FFHQWFRQYHUVLRQ

U~ /RDQZRUGLQYHQWRULHYV

L ° 1RUWKZHVW &RDVW ODQJXDJHYV

L+ $WKDEDVNDQ ODQJXDJHYV

L 2 5XVVLDQ

L 3 &KLQRRN-DUJRQ

T (QJOLVK

1 SURVRG\DQG LOQWRQDWLRQ

T ° ,QWRQDWLRQ

T°° ,QWHUDFWLRQVEHWZHHQLQWRQDWLRQ
M1 °+ 'HFODUDWLYHLQWRQDWLRQ

T °2 HVWLRQLQWRQDWLRQ



2 . :ULWLQJ

2,

2 .,

o s

o

o

"ULWLQJ
7UDQVFULSWLRQ V\VWHPV
° (PPRQV

6ZDQWROQ

%RDV

3 J)UHGHULFD GH/DJXQD °®
1DLVK DQG 6 WRU\

U JUHGHULFD GH /DJXQD #
T J/HHU

I+

N

7TRQJDVV VA\VWHP 'LVVHUWDWLRQ VI\VWHP &XUUHQW V\VW

2 .,

2,

2 .

2,

+ I+

I+

2

2

S$UFKDLF RUWKRJUDSKLHYV
° OHQLDPLQRY
+ .HOO\DQG:LOODUG
ORGHUQ RUWKRJUDSKLHYV
° 1DLVKDQG 6WRU\

1DLVK DQG 6WRU\° *RVSHO RI -RKQ °VW 1RXQ 'LFWLRQDU
9HUE GLFWLRQDU\

2,

2 .,

2,

2

2

2

+ BS5HYLVHG SRSXODU
2 &DQDGLDQ
s ( PDLO



O 1RXQV

JLNH PRVW ODQJXDJHV LQ WKH 1D 'HQH IDPLO\ WKH QRXQ
JOHFWHG E\ OLQJXLVWV &1 WH RHUU REI@\GHOHH ARKDUIEY: ¥4 1
RIHUHG SDVVLQJGLVFXVVLRQRIWKHQRXQVLQFHKLV UHD
DVSWRWQWRQLIGEGUHVV VRPH QR P LECRDO/PRRETBA RORJ\ E X\
VHQWLDOO\LIJQRUHG WHKWRQ RN/ PVS IO RNOW H[WHQV LY H
YHVWLIJDWLRQ ZKLFKVWLOORQO\DPRXQWV WR WZHOYH S
LFRJUDSKLFDOO\WKH QRXQLVEH HUUHGHHYHE@WHG 'H QF
LV WKH PRVW HIWHQVLYH DYDLODEOH DOWKRXJK LW RQO\
IRUPVLQ $WOLQ DUHJHQHUDOO\WKHVDPHDV WKRVHIRXQ
GLDOHFW !H SUHYLRXV SX@DL VK HEHBRLFMQ\R DDOOED WRSL
FDOO\RUJDQL]HG ZRUGOLVW B6LQFH QRXQV DUH UHDGLO\
ZLWK YHUEV WKHUHDUHDOVRDIHZRWKHU FRPPXQLW\ GF
DQG ZRUG OLVWV LQ FLUFXODWLRQ

1RXQV LQ 70LQJLW GHQRWH HQWLWLHV WLPHV VSDFHYV
WLRQVKLSY VHQVDWLRQV KXPDQ DUWLIDFWV VXSHUQD!
MHFWV DQG SKHQRPHQD 'HFDWHJRU\RIQRXQ DOVR VXEV)
PLJKW QRW EH QRXQV LQ RWKHU ODQJXDJHV VXFK DV GHPF
1RXQV FDQ EH GLVWLQJXLVKHG IURP YHUEV E\WKHLU ODFN
OLNH IRUH[DPSOH QRXQV LBLEER KK QA 0P\ DXBIBHFW XD O O
GHULYHG IURPuURHNMIEDL GIGIY ® QER/RUQC B R P p@
IRREEORWRU\ DQBR [&2qBOPQJIXD IR | Y &ED p@
WDAEGVSNIRY\ BXMW ZKDW PDNHV WKHVHFOHDUO\QRPLQD
WR WDNH FDVHDQG RWKHU QRPLQDO VXG[HV

IHW\SLFDO 70LQJLW QRXQ LV PRQRV\OODELF ZLWKDQ L
1IRUWKHUQ 70LQJLW WKLVWRQHPLIJKWEHEH HUFKDUDFW|
VIVWHP LQFRQWUDVW ZLWK WKHFRPSOH[WRQH V\VWHP R
QRXQVDUH QRW XQFRPPRQ EXWFDQR HQEHDQDO\]HG DV
PRQRV\OODELF QRXQV ,Q PXOWLV\OODELF QRXQV WKH SI
VI\VWHP LV FOHDUO\PDQLIHVW DOO QRQLQOHFWLRQDO YR



3 1RXQV

WKH GHIDXOW ORZWRQH DQG WKH ODVW QRQLQOHFWLRQEL
'HWZR H[DPSOHV EHORZ GHPRQVWUDWH WKLV ZLWK WKH
DQG WKH VHFRQG VKRZLQJWKH VDPH QRXQ ZLWK ORZ WRQ't

°+ 3LWFKDFFHQWLQ QRXQFRPSRXQGYV

D GX ODNp«HFKp
0 8, RFFLSXW

AKLVY RFEHEXW U

E D ODNpLFKpFKp«HQL
D ODNp«HFKp FKp«HQ A~
6 8;RFFLSXWSULEERQ

AORQJIHDWKHUV RQ WKHEDFN®RHHWVIKHIDG RIPHUJ

1RPLQDO LQOHFWLRQDO VX6[HV OLNH FDVHDQG SRVVHYV
WKH VDPH SLWFK DFFHQW RU WRQH VDQGKL VIVWHP ,QVW
WLRQDO VX6[ WDNHV WKH RSSRVLWH WRQH RI WKH AiQDO Q
IRUDIHZ VX6[HV VXFK DYDAKHIIGHRPH. FBVHQ®[KH SHUODWL
IRVHLQOHFWLRQDO VX6[HV ZKLFK FRQVLVW RQO\RI D SRVW
URXQGLQJGHSHQGLQJRQ WKHURXQGQHVV RI WKH QXFOH
LQOHFWLRQDO VIOODEOH ,Q WKH IROORZL[@D®\WPSOHV W
AVSUXFH KRREY QO BWIGZDWHUC KDYH DOWHUQDWLQJ WRQH

°2 7TRQHDOWHUQDWLRQLQLQOHFWLRQDO QRXQ VXO[HV
D GX [4DDG DZOL puRVp
GX [4ADW D AXOL HuRVp
0 8;VSUXFHB;URRW,+%&,01@ ZDVK
AVKH ZDVKHG K H UG/LBXUKF KDUWXRRMW -\ Q -

E WVX K«HQGHL DVKNDDZDQED
WVX KxHDRVK NBAX QLD
DIDLQ Z2DAVKBLU®:7+48.>;+&,p 1@ FRPPDQG
AKHVHQW KLP WEFOWHK A RZDXWHU €% %Y,

>LYH H[DPSOHV ZLWK WKH VDPH VX@@&XW GLOIHUHQW URI
70LQIJLW QRXQV  FRPHLQ WZREDVLF W\SHVY SRVVHVVDE(
IRUPHU W\SH PDNHV XS WKH YDVW PDMRULW\RIQRXQV ZK
VHQWLDOO\ RI SURSHU QDPHV XV SURSHU QDPHV FDQQR

I.lo



3 1RXQV

SRVVHVVLYH FRQVWDXAWLKEGILF R&KRDEGO LFHAV KRXVHC
EXWDQLV -£BQLFIB ~REQOLFHAVFREQ\C OEEDIFH KHU
-RKQGC

IH SRVVHVVDEOH QRXQV DUH VHSDUDWHG LQWR WZR VXE
LHQDEOH $OLHQDEOH QRXQV DUH RSWLRQDOO\ SRVVHVV
A[HV ZKHQ RFFXUULQJDV WKHSRVVHVVXPLQDSRVVHVVLY}
VLYH VX6[ LV UHSUH YV H Q W HEGX XWQ\ELHUFG\ WA YVR QD QW
VHR P DQG P~ ®R ORQJHU H[LVWV RIFRXUVH WKLV LV QRW
,QVWHDG LW XQGHUJRHV URXQGLQJ WRQH DOWHUQDWLR
EHFRPLQJRQHRL Z¥%ZX %4RXGHSHQGLQJRQ WKH VKDSH RI W
QRXQ

,QDOLHQDEOH QRXQV DUH REOLJDWRULO\ SRVVHVVHG
PDUNHG IRU SRVVHVVLRQ :KHQ DQLQDOLHQDEOH QRXQ L\
VLYH VX6[ LW LV WKHUHE\ FRQYHUWHG WR DQ DOLHQDEOH
LQDOLHQDEOH QRXQV DUH VKRZQ ZLWK D GXPP\ SRVVHVVR
SHUVRQ KXPDQGERVKHYY SHUVRQ QRQRXFIEHERVWHV VLY H
KXPDQ SRVADMDRULYGIGHAQLWH QRQRMWPDQ SRVVHVVLYH

°3 $OLHQDEOHYV LQDOLHQDEOH SRVVHVVLRQ
D D[& K GL
D[& KW A~
;1 8, KRX8&,H
AP\KRXVHC

E D[& VKE
'/ 8;KHD&)4
AP\KHDGC

 QDOLHQDEOH QRXQV W\SLFDOO\UHIHU WR ERG\ SDUWV
ODUJHFODVVRIUHODWLRQDO QRXQV ZKLFK LQGLFDWH VSI
WLRQVKLSV ZLWK WKHLU SRVVHVVRUV 5HODWLRQDO QRX
TXLWH FRPSOH[ FRQFUHWH RU DEVWUDFW UHODWLRQVKLS
LQWHUDEFWLRQV ZLWK WKH ORFDO FDVH VI\VWHP $Q H[DPS
VHHQ LQ WKHIROORZLQJH[DPSOH



3 1RXQV

°° 1RXQFRPSRXQGLQJ
D NpLWXND[&pZEDOpL
D Np~ W% N£ [ApZ£DOp A~
6 8;EDVH LQVLGH KRUL]JRQWDBO; VXUIDFH GRZQ IHDWKF
ALWYV SOXFNHG GRAGBUIHDMWKHUV C

$VLGH IURP SRVVHVVLRQ WKHUH DUH WZR RWKHU QRQ F
WLRQ !'HVLPSOHVW LV WKH GLPNKIW YHYRBEBK DV DV 00|
URXQG®IELNH RWKHU FRQVRQDQWDO VX¥EHRD\DQ DQDSW\F\
RSWLRQDOO\EHLQVHUWHG EHWZHHQ WKH VX6[DQG DQ\AQ
IHGLPLQXWLYH SULPDULO\LQGLFDWHY VPDOOQHVV RU FK
EXW PD\DOVR EH XVHG IRUH[SUHVVLQJHQGHDUPHQW DQC
SXUHO\ OH[LEX OOXMEOMIGZ JUDQGSDUHQWGC 'LPLQXWLYHV I
IRUPHG SKU DWBESKZLIOGKE E/EERWIXOG REC ZLWK WKH OD H!
SDUHQWO\FRQWDLQLQJD GLPLQXWLYH VX4]

IHRWKHU NLQG RIQRQ FDVH QRXQ LQOHFWLRQ LV WKH St
VHYHUDO W\SHV RI SOXUDQY¥ YRRRORRQVD [(HGVKK®BY D URXQ G H
DOORPRIZSSKW ZLWK WKH GLPLQXWLYH VRPH VSHDNHUV PD\
W\FWLF YRZHO EHWZHHQ WKH VX[ DQG WKH URRW WR EUHLI
FOXVWHU $QRWKHU BERKULF® EDQEH ROHWMFR SOXUDOL]H K
RURWKHUDQLPDWH HQWLW VI BIQER O & DOW RYHSIGWUB O V
SOXUDOL]JH KXPDQV EXW HDFKVHHPV WR EHUHVWULFWHG
WKDQ EHLQJ DFFHSWDEOH IRU DQ\ DUELWUDU\ KXPDQ 'H\
ZHDOWK RI SOXUDOV 70LQJLW VSHDNHUV WHQG QRW WR X
SOXUDOLW\WREHGHWHUPLQHG E\FRQWH[W !'LVWHQGHQT
EO\LQGLFDWHY WKDW QRXQV DUH QRW LQKHUHQWO\ VLQJ>
IRUQXPEHU

IH FDVHV DQG SRVWSRVLWLRQV DUH WKH DUJXPHQW V\V
RORJ\ &DVHV DUH GLYLGHG LQWR WZR W\SHV WKH JUDPPLE
JUDPPDWLFDO FDVHV FRPBYUE WKWK ADUNWGYOHEVROXWLY H
,RFFDVLRQD ®ORUGIRYRMIWRU\ SXUSRVHV !'HHUJDWLYH PI
MHFW RI WUDQVLWLYH VHQWHQFHV DV ZHOO DV EHLQJ XV
PHQWV ,W LV VRPHZKDW SHFXOLDU IRUD W\SLFDO HUJDW
RSWLRQDO DQG YHU\ RFFDVLRQDOO\PRUH WKDQ RQH PD\ L
DEVROXWLYH EHLQJXQPDUNHG LV XQUHPDUNDEOH

IHORFDO FDVHV DUH VX6[HV WKDW LQGLFDWH VSDWLDO |
'H ORFDMLLYAHHSO\ LQGLFDWHY ORFDWLRQ QRWH WKDW LW K
SOXUY@®'® ORFDWLYH KDV WKILUHH DRQRRQIUBKMRZHO

HZ



3 1RXQV

'H DO ODGMUYGLFDWHY PRWLRQ WRZDUGV WKH PDUNHG QR X
DOORPRBWEKU QRXQV ZLWK KLJK WRQH RQ iQDO VIOODEOH
FDOO ADOWHUQDW H\MIFRECHGE DW IBDEORWLRB DZD\ IURP WKH |
QRXQ LW DOVR KDV DOWH U QBINHGW RIDW H VHP REVULEREDWDLOYRIQ J
WKURXJKWKHPDUNHG QRXQ !'HSHUODWLYHVX6[VRPHWLF
EXWVRPHWLPHY GRHV QRW DQG WKHUHDVRQV IRUWKLV D
LW PD\EH WKDW WKH SHUODWLYHLVLQ WUDQVLWLRQ IURP
DGHVVDRGLFDWHY VRPHWKLQJ ZKLFK LV FORVH WR RU IR
QRXQ ,WFDQ GHVFULEH SK\WVLFDO DGMDFHQF\RU VXFFHV\
SRUDO PHDQLQJV ,QDGGLWLRQLWFDQLQGLFDWH WKH SX
KDYHDOWHUQDWH WRQH EXWLVLQVWHDG DOZD\VORZ WR
IHLQVWUXPHQWD OWKMHNEELMIHUGLQIRQ QRXQ VKDSH
,WLVDFWXDOO\PRUHDFFXUDWHO\WHUPHGDQLQVWUXPH{¢
WHUP £LQVWUXPHQWDOCIRUEUHYLW\AVVDNH 2QLQDQLF
GLFDWHV WKH XVHRIWKHPDUNHG QRXQDVDQLQVWUXPHQ
LWLQGLFDWHY FRPLWDWLYHDFFRPSDQLPHQW ,WFDQDO
LQDQLPDWH QRXQV ZKHUH LW PHDQV WKDW WKH PDUNHG Q
EURXJKWDORQJE\VRPHDJHQW 5REHUWD /L OHiAHOG S F
EH VHSDUDW L GIHDXEKEMKERW L Q J FR PW WIGE HYFHR P QGJ
LQVWUXPHQWDO LJQRULQJWKH SKRQRORJLFDOHQYLURQ
IHUH DUH WZR FDVHV ZKLFK DUH W\SRORJLFDOO\ XQXVXI
WLYHO\RSDTXH PHDQLQJV WKHVH DUH WKH SXQFWXDO DC
EHLQJ FURVVOLQJXLVWLFDOO\ SHFXOLDU WKH\DUH TXLW
VSHHFK !'H SXQE@LFDWHYV PRWLRQ ZKLFK FRPHV WR D WHU
DWWKHPDUNHG QRXQ RUSRVLWLRQDWD SRLQWRQ WKH P
WKLV FDVH VX6[ FDQ VRPHWLPHV EH VRPHZKDW REVFXUH
ZK\D VSHDNHU FKRRVHV WKLV FDVH UDWKHU WKDQ WKH OR
PRWLRQ VLWXDWLRQV ,WV H[DFWPHDQLQJFKDQJHV GHSH
RI WKH YHUE IRU @PRGEMNIOAWIKRQ DWHOLF LPSHUIHFWLYF
PRYHPHQW DURXQG WKH PDUNHG QRXQ UDWKHU WKDQ SRV
WKH SXQFWXDO GRHVY QRW XVXDOO\VHHPMRGDXVH DQDSV
FDWHV H[WHQGHG FRQWDFW RUORFDWLRQ ZLWK WKHPDUN
WKLV FDQLQGLFDWHKDYLQJWKH SK\WLFDO IRUP RUVRPH |
QRXQ $QRWKHU H[WHQVLRQRIWKHEDVLFPHDQLQJLV WKI
LQ WKH SHKUNIKHHW D D @&E[ZHKIDDHVRIWHHH '"HLVKHHWDDQ FODQ
LVFRUUHODWHG Z L3V[KNSKIHW@I AEHMKBI PHPEHU RI3 EH RQH
RI3C ,WDOVRPD\LQGLFDWH UHSHWLWLYH SK\VLFDO DUU
SHUWLQJHQW FDQ FDXVH DQDSW\[LV EXW XQOLNH WKH DC

I"lg



3 1RXQV

FDVV VX0[HV WKHDQDSW\FWLF YRZHO LV QHYHU ZUL HQ ZL
'HORFDWLYH SUN@LFDWH YOHL.NH VX06[ ZKLFK LV XVHG LQ \
ZKHUH D YHUE LV XQQHFHVVDU\ IXVWKHPDUNHG QRXQ XV
RUGHPRQVWUDWLYH EHFRPHV WKH SUHGLFDWH RI WKH VH
VXEMHFWLVY LQ WKHORFDWLRQ RIWKHPDUNHG QRXQ

°n Z«LGX DJa WODD £7Z«
Z«L W X DJa WODD £ Z«
5,,<86+48:, ;/ 8P,RWKHI,;<
AWKHUHAV P\PRWKHUC

'LWK GHPRQVWUDWLYHV WKH O RFDZN@ ¥R OSOURZA/L FDW LY H
WKH SXQFW XD @NDAMRZXLQ WKH H[DPSOHDERYH !LVLVHV
FDXVHVXFKFRQVWUXFWLRQVDUHD YHUEDOIRUP RISRLQW
LVDSSURSULDWH ,QGHHG VXFKXVHV RIWKHORFDWLYH S
QLHG E\PDQXDO SRLQWLQJ ZKHUH LW LV FXOWXUDOO\DSS

IH SRVWSRVLWLRQV DUH VLPLODU WR WKH ORFDO FDVH
WLRWHPSRUDO UHODWLRQVKLSY EXW DUH GLVWLQFEW LQ \
UDWKHU WKDQ VX6[HV 2WKIBD R K QKRN RIQ M POSAHS0 H
WKHFDVHVDQG SRVWSRVLWLRQVWRJHWKHUDV £SRVWSR
EHFDXVH WKH\KDYH GLAHUHQW SKRQRORJLFDODQG PRUS|

IHVLPLODWLYH SREWGSLAFDIMWH\RQLPLODULW\ ZLWK WKH PL
DQG LV IDLUO\FORVH LQ PHDQLQJWR WKH (QJOLVK DGYHU|
GHULYHG IURP WKH DH@E MWILR QDB RMHUWLFDO VXUIDFHC L
WLRQ ZLWK WKH SHEM/LZDHOIQ WWXW)V XVHLQ LQGLFDWLQJ U
LW LV DOVR XVHG LQ FR O RO QW\W NRQERBIAREHY VEXIPW DV
LV ZKLWHC 'HEHQHIDRWIWB® D'D® SR HRWERH KL JK
IUHTXHQF\ ZRUGV LQ VRPH GLDOHFWV DQG LQGLFDWHV W
UHFHLYHU RU EHQHAFLDU\ Rl VRPH D F\£IBRO@G L A-D MAIIVW L Y H S
PRYHPHQW DZD\ IURP WKH PDUNHG QRXQ DQG LV LOOXVW!|
RSHQLQJRIWKLVJUDPPDU !HH[DFW GLAHUHQFHEHWZHHCQ
DQG WKH DEODWLYH FDVH VX6[ VWLOO HOXGHV PH DOWKR
KDYHD VXEWOH VHQVH RIDEDQGR QP H@RW) GH MEWMMNMVLYH SR
WKH ODFN Rl WKH>2BUKB 6 \QRXQO W& !BV VA S b INNOIDWMLYYHC "
SRVWSRYDOERESLFDWHY VXSHUODWLYH FRPSDULVRQ ZLWE
DQGLVWKXVFRPPRQLQFRPSDUDWLYHFRQVWUXFWLRQV
SHUVRQ QRIMKIXWOQZKHUH WKDW DQDSKRU XVXDOO\ KDV D |
WKHVHQWHQFH 'H VXE®TIWIWKHRYSWWRW.MWRRWKH VXSHU

u



3 1RXQV

DQG LV DOVR WKXV FRPPRQ LQ FRPSDUDWLYH FRQVWUXFYV
VXSHUODWLYH WKHVXEODWLYHLV VRPHZKDW OHVV FRPP!

L



3 ° %DVLF SKRQRORJLFDO VWU X

3 ° %DVLF SKRQRORJLFDO VWUXFWXUH

ORQRV\OODEOHV 2SHQ PRQRV\OODEOHV &ORVHG PRQRV
&RGD FOXVWHUV &RGD FOXVWHUV DSSHDULQJ IURP VX0
DYRLGDQFH

2WKHU LVVXHV"

3 + 3RVVHVVLRQDQGDOLHQDELOLW\

Nouns
/\
Unpossessable Possessable
/\
names Inalienable Alienable
T N
connected kinship relational separated other
body parts  terms nouns body parts  nouns

JLIXUHHRXQ SRVVHVVLRQ FODVVHYV

&ODVVHV RI SRVVHVVLRQ OH[LELOLW\RISRVVHVVLRQ FOD

$+° S$OLHQDELOLW\
/HWHUP £DOLHQDEOHC DQG DOWHUQDWLYHV

3 +°° 8QSRVVHVVDEOH QRXQV
8QSRVVHVVDELOLW\RIQDPHY 3RVVLELOLW\RIRWKHU XQ

3 +°+ $OLHQDEOH QRXQV

SURWRW\SLFDO DOLHQDEOH QRXQV 3URSHUWLHV RIDOLH
QRXQV

n



32 '"LPLQXNWMLXH

3+ °2 QDOLHQDEOH QRXQV

3URWRW\SLFDO LQDOLHQDEOH QRXQV 3URSHUWLHV RILQ
LHQDEOH QRXQV &RQYHUVLRQRILQDOLHQDEOH QRXQV L
VHVVLYH VX6[DWLRQ

8+ ++ 3RVVHVVLYHSURQRXQV

'"HAQLWH SRVVHVVLYH SURQRXQV ,QGHAQLWH SRVVHVVL
ZLWK $SWKDEDVNDQ DQG (\DN 6WDWXV DVLQGHSHQGHQW Z

8+ 2 3RVVHVVLYHVXO0]
A£A3RVVHVVHGC RUASRVVHVVLYHC RUZASRVVHVVXPC"

FRQVRQDQW YRZEO QDO
>5UQG@ > UQG@ >3UQG@ > UQG@

KLJK L X \L ZX
ORZ B Yy \ ZYa

7DEOH)RYUPV RI WKH SRVVMHVYN IOMHEWOM GHVFULEH WKH V\O(
SUHFHGLQJ WKH VX0

32 'LPLQXNMLAXH
OHDQLQJ 3URGXFWLYLW\ 2WKHU GLPLQXWLYHFRQVWUXF

33 30XUDO

33 ° 30XUD@ ¥ZXO]
3M®ENDO
332 +XPDQFR@GDEEWLYH

w
w
I+



83 30XUDO

°f DDQ\EW[pPWXEDQL
DDQ \EW [p A~ VEDQL
WRZQ BHBLOEG744
AOL OHKLJK FODVV SHRGBHUO W OJH DULVWRFUDWVC

°. NpLVEDQL
NpL VEDQL
a+744
A\RXQJ DHHYW -ppv

33 LQFROEQHFWLYH

° GX NDDQL\EQ
G X NEDQ AT \£Q
0 8;3VLEOLQ3B:L€r4IDZ
AKLVEURWKHUV LQ OD@HKIULWV - ViLYWHUV LQ ODZC



3" &DVHV DQG SRVWSRVLWLF

8 &DVHVDQG SRVWSRVLWLRQV

. )JRUP 1DPH $EEY OHDQLQJ
S FK HUJDWLYH:/ WUDQVLWLYHYHUE VXEM
S Y DEVROXW)LYH WUDQV YHUE RE LOQWUDQV \
> [pa ,a4dlL ®ORFDWLYKM7+ £ADW LQ E\ RQC
O G«La GHLDOODWLYW4 AWR WRZDUG X LO PDQQHL
o Gf[da GD[da G[4d DE@GDMELYRP RXW REGC
O Qf[aa QDI[A& SHUDDWEDBRQJ E\ YLD §XULQJC
" ®DD DGHVVLYH,-;: EDURXQG DERXW| E\ D HU IRU
& HHQa WHHQa Q LQBWUEPGIRWIXAWK XVEQJ DV VRRQ
S w SXQFWXD®6+<EDW WR DERXW
o [& SHUWLQHOW< £DW IRUPRI FRJFHUQLQJC
= X ORF SUHGBFDORIPDWLRQ LQ YHWEOHVV VHQW
> \£[a VLPLODWLYS ZAZOLNH DV VLPLJDU WRC
» \7V EHQHIDFWLFHEIRU EHQHAWLQJC
= Q£ HODWLYH-4)< £DZD\IURPC
Z @URW DEHVVLYH*-: £ZLWKRXW ODFNLQJC
» \EDQE[4 a\fDQD[& VXS8 UPPRUNWKDQC
07Q VXEODWLY#* AZOHVV WKDQC

7TDEOBRY¥WSRVLWLRQVDQG FDVH VX06[HV

8~ ° *UDPPDWLFDO FDVHV

37 °° (UJBWLYH

6XEMHFW PDUNLQJ /DFNRIPDUNLQJ ZLWK XQHUJDWLYHV
DQG SHFXOLDU XVHV

87 °+ S$EVROXWLYH
$EVHQFH RIDEVROXWLYH PDUNLQJ

8"+ |/RFDOFDVHYV
SKRQRORJLFDO DUJXPHQWV IRU VX0O0[ VWDWXV

)l



3" &DVHV DQG SRVWSRVLWLF

37+ °  /RF@W.LDPH

8VXDO IRIOADQLQJ
$OORPRDSIKHDULQJZLWKRSHQPRQRV\OODEOHYV 7\SLFEC

DWLRQ LV VSHDNHU GHSHQGHQW
$OORPRWSISHDULQJ ZKHUH"
$OORPRUSKSHDULQJ ZKHUH"

7+ + S$OGHOWLYH
OHDQLQJ 5HODWLRQ¥WEWS DLWKSPRKKQ URDGC $OWHUQDW

37+ 2  $EOTEWekYH

OHDQLQJ $OWHUQDWHOERIQH FEHOU/PRRWIRSXHQ VIOODEOHYV
RWKHUV )J)UHH YDULDWLRQ

87 +3 3HUDAOWLYH

OHDQLQJ $OWHUQDWH WRQH /DFNRIWRQHDOWHUQDWLR
EHFRPLQJD VX6[ /IDFN@J&®OORPRUSK

37+ $GHDWLYH
OHDQLQJ /DFNRIWRQHDOWHUQDWLRQ

P+ p ,QVWUHXRMQKMID O

OHDQLQJ 6WDWXV DV FRPLWDWLYH /L OHAHOGAV VSOLW k
$OORPRDSKU RSHQ PRQRV\OODEOHYV
$OORPRVWHEIKEU RSHQ VIOODEOHV
'LEHUHQFH EHW ZH H @ DOQGVSIXPG RORM BENG! RD DI O R

PRUS®ZLWK SURQRPLQDO EDVH +\SRWKHMLYRPHIDUGLQJ H

HH @R XUFWHEHWQP XOWLFDVH FRQVWUXFWLRQ

87+ 9 3XQFWXDO

%DVLFPHDQLQJYVY OHDQLQJZLWK SDUWLFXODU YHUE WKHF
8QZUL HQ DQDSW\[LV
&KRLFHEHWZHHQ SXQFWXDO SHUWLQJHQW DQG ORFDW

ﬂo



3" &DVHV DQG SRVWSRVLWLF

37+ . 3HUWERQJIJHQW

%DVLF PHDQLQJ ([WHQVLRQ DV SKV\LFDO IRUP RU TXDOLYV
VKLS
8QZUL HQ DQDSW\[LV

8"+,  |/RFDWLYHXSUHGLFDWLYH
OHDQLQJ &RQYHQWLRQDO IRUPV 3URGXFWLYHIRUPV

872 3RVWSRVLWLRQV
SKRQRORJLFDODUJXPHQWV DJDLQVW VXO6[ VWDWXV

872 ° GLPLLOBRBWLYH
OHDQLQJ +\SRWKHVLV DV IJUDPEDWLFDOL]DWLRQ RI

3 7 2 + %HQHWMOFWLYH
OHDQLQJ $VVLPLODWRIJQ¥SIHQRPHQD LQ

3 7 2 2 (OO@MALYH
OHDQLQJ &RQVQUDP®W ZLWK

3723 $EHMRWYH
OHDQLQJ &RPSDMORWRQ ZLWK

8727 6XSHEDOQMN &Y H
OHDQLQJ HVWLRQRIVWDWXV DV UHDO SRVWSRVLWLRQ

s 2 6XBO@PWLYH
OHDQLQJ HVWLRQRIVWDWXV DV UHDO SRVWSRVLWLRAQ
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SHODWLRQDO QRXQV
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3

SHODWLRQDO QRXQV

&RQFUHWH UHODWLRQYV
$SEVWUDFW UHODWLRQV

'"HPRQVWUDWLYHYV

'LVWDQFH
'"HAQLWHQHVYV

YREXV

7RSLF

ﬂZ



3. &RPSRXQGLQJ

&RPSRXQGLQJ

7RQH SKHQRPHQD LQ FRPSRXQGYV
5SHODWLRQDODQG QRQUHODWLRQDO FRPS
3RVVHVVLYH FRPSRXQGYV
1RQSRVVHVVLYH FRPSRXQGV

1RXQ GHULYDWLRQ

'HYHUEDO GHULYDWLRQ
1RXQ YHUE QRXQ GHULYDWLRQ

ﬂ3



3 °° 3URQRPLQDOVDQG SURQRZX

3 °° 3URQRPLQDOVDQG SURQRXQV

'TH SURQRPLQDO V\VWHP RI 70LQJLW LV UHODWLYHO\ FRP
SDUDGLJPV DQG IRXUWHHQ SDUDGLJPDWLF W\SHV 7ZR SI
YHUE QDPHO\WKH VXEMHFW + DQGREMHFW °3% °y SUH
DV SDUW RI WKH FKDSWHU RQ YHQ E ¥ WDXGEWXHJUH FKDSWHI
VSHFWLYHO\ 'HUHVW RIWKH SURQRPLQDO VA\VWHP LV FRP
SbUbDGLIJPV WKHSRVVHVVLYH LQGHSHQGHQW DQG SRVW
WLRQ WR WKHVH SDUDGLIJPV WKHUHDUHDOVRDJURXSRIL
KDYH GLVWLQFWO\GLOAHUHQW IRUPVDQG IXQFWLRQV IURP
DUH GLVFXVWVWWHGEDYNH D WHUPLQRORJLFDO GLVWLQFWLRQ E
QDOV LQ WKH YHUEDQG WEBRWHA-RRXWRQGHWKGBREWHQRUGYV
RFFXULQJRXWVLGHREWXKHRH WKHBDQGHA[HV WKDW RFFXU Z1
WKHYHUE ,QDGGLWLRQ,XVH ASURQRPLQDOCDVDFRYHU

>H [D P S@@ V

3 ¢ ° 3HUVRQDO SURQRXQV

$ FRPSOHWH LQYHQWRU\ RI WKH SHUVRQDO L H QRQ LQW
WHP LV JLYH® R@ B DHEOIRQH RI WKH SURQRPLQDO SDUDGL
FRPSOHWH ZKHQ FRPSDUHG WR WKH RWKHUV PHDQLQJ W
HU\ SDUDGLJP !H SURQRPLQMDXBEN MK PRVWH\RPSOHW F
SDUDGLJP PLVVLQJRQO\D WKLUG SHUVRQ REYLDWH IRUP
i °" °DUHWKHQH[WPRVWFRPSOHWH ZLWKSRVVLEO\PLV\
SHUVRQREYLDWHDQG SDUWLWLYHIRUPV !'HPRVW GHIHFW
VXEMHFW SURQRRH@BRQ O\WKH iUVWDQG VHFRQG SHUVR
WKH WKLUG RQO\RFFXUV LQ SODLQ DQG REYLDWH IRUPV D
FXUVEXWWKHLQGHAQLWH QRQKXPDQ GRHV QRW
+XPDQLW\ LV D GLVWLQFWLRQ ZKLFK LV SDUWLFXODUO\
VIVWHP +XPDQDQG QRQKXPDQ DUH GLVWLQJXLVKHG LQ EF
QRXQVDQG WKHLQGHAQLWH SURQRXQV ,WPD\EHWKDW W
LOQGHAQLWHY JLYHQ WKDW WKH YHUE SURQRPLQDOV FROC
VRQ +XPDQLW\LVPRVWREYLRXVLQSRVVHVVLYHV ZKHUH
GLAHUHQW PHDQLQJVGHSHQGLQJRQWKHKXPDQLW\RIWKH
DEOH QRRIEY WZR GLVWLQFW VHQVHV GGS HRRBMKI RQ LWV
_GXJRRVK A™_ AKLV RHBRARKIRRY KHUVYESLWY GRUVDO iQC
GHUWRFDSWXUHWKLY GLVWLQFWLRQ GLFWLRQDULHV ZL«
VLQJOH QRXQ RQHZLWK D KXPDQ SRVVHVVRUDQG RQH ZLV



3 °° 3URQRPLQDOVDQG SURQRZX

2EMHFW 6 XEMHRRVVHEV,LYHGHSHQGHQW 3RVWSRVLWLRQELC

°:/ [ADW adpD DI[& [AEW D[& HHa[4DD
°84 KDDpO W Xt KDD XKEDQ KDD HH
+:/ L gl Lu L ZD « L HH

+84 \L gd \L u \L \LKEDQ \L HH
20}2 4aDs0 4 0 GX KVa GX HH

26 D " D

28:@DVHKO Y4 DVK " DVK HHaD HH
27*>3/4 GXU " n n

16,0 0X aubBDGXu ubD " X HH

16,6 DWs O ¥4 DW DW "

4@ VKaglh % FKXVK " FKXVK HH
8):< DDgl Y " DD "
-+1&RRVKy ¥ ZRRVK ZUWRVK ZRRVK HH
2 84KDW ¥4 KDV GX KEV KDV GX HH

7DEOH3PUWPRQRXQV DQG SURQRPLQDOV 2EM®BFEME®” °p  !'H
6 XEMHRFRMXPQV DUH SURQRPLQDO SUHA[HV LQ WKH YHUE D¢
GHQW ZRUGVY HVWLRQ PDUNV LQGLFDWH XQFHUWDLQ JDS
LAHG JDSV )RUPV PDUNHG ZLWK DQ DV'WHWBIY&N DUH YDUI

j3 e~ ° 4 3

'HGLVWLQFWLRQ EHWZHHQ SUR[LPDWH DQG REYLDWH L
YHUE ZLWK WKL U GGKE ) GDWH V)6 ESVUHRIDIVRKD R/\NW HR WM B PAWV
WKHLQGHAQGWLH KORFPPIRGKRQRXV ZLWK WKH WKLUG SHUVRC
MHEXWDQ LVVXHDGGUHYMBEKQORW WKH RSSRVLWLRQ LV E
XQPDUNHG WKLUG SHUVRQ DQG D GLVFRXUVH PDUNHG WK
PDUNHG GLVFRXUVH IRUP UHSUHVHQWLQJ WKH XQH[SHFW
ZLVH OHVV VDOLHQW UROH 6LQFH VXEMHFWYVY DUH PRUH O
QHQW WKHPDUNHG IRUP LV WKH OHEX VYORFSREWO DMW UG SH
VLQFHREMHFWYV DUHPRUHOLNHO\WREHGLVFXUVLYHO\EL
LVWKHWKLUG SHDWKRQ SUR[LPDWH

'HUHOH[LYH SDUWLWLYH DQGUHFLSURFDODUHVRPHZEK
LQDOV 'HUHOH[LYHDQGUHFLSURFDODUHDVVRFLDWHG ZL

T



3 3URQRPLQDOVDQG SURQRX

WUDQVLWLYLW\EQMW@®®YHUE VHH i

IHAUVW DQG VHFRQG SHUVRQ SURQRPLQDOV DUH WKH RQ
VLQJIJXODU SOXUDO GLVWLQFWLRQV $ WKLUG SHUVRQ SO X
EXW LWLV QRW FOHDU WKDW LW LV D GLUHFW FRXQWHUSD!|
,Q WKH SRVVHVVLYHDQG SRVWSRVLWLRQIDO/SARQRXQV W
DQIGDYV GRUHHFOHDUO\FRPSRXQGV RIWKHFRUUHVSRQGLQ.
VRQVDQG DQ XQGHUO\LQJ IRUP UHO BW\HIE RERMWMKW LQGHSH
SURQRKRDMII® DOVR VHSDUDWH IURP WKH WKRUG SHUVRQ R
aDgMDQG LW RFFDVLRQDOO\LQGLFDWHY SOXUDOLW\ RI VX
HYHQWV LV REVFXULW\VXUURXQGLQJSOXUDOV LQ WKH ¢
UHOHFWVRWKHUVHPDQWLF SUREOHPV ZLWK QXPEHU WKDW
ZKLEZKOKHORDNVIMG GUHVVHG LQ '-QH 65 LQ«

3 e~ °° 3RVVHVVLYH SURQRXQV

3 °eT e 0o ) UVW SHU®RQ VLQJIXODU

3 e ° o+ JLUVW XHDBDVRQ SOXUDO

3 °”°°2 BHFRQG SHHHRQ VLQJIJXODU
3 °"°°3 FEHFRQG SHHVRQ SOXUDO

3 eT e o’ ILUGSHUMRQ KXPDQ

3 °T”°° 1 ILUG SHUVREBEXRXQ SOXUDO
3 °”° o q ILUGSHUVRQ QRQKXPDQ

3 °e”°° . 1lUGSHUVR@IKUR[LPDWH
3 °e"°°  JLUG SHU¥YRQ REYLDWH
3 T e e o  OGHA@DWHKXPDQ

3 07 e QGHAQLDM QRQKXPDQ
3 °7°° oy BSHXNK YH
3072 BHERRWRFDO

1



3 °° 3URQRPLQDOVDQG SURQRZX

+= + + + + + + + H+ H+

I+

o —

,QGHSHQGHQW SURQRXQV
JLUVW SHEYWQ VLQJXODU
JLUVW SRBKERQ SOXUDO
6HFRQG SHDVRQ VLQJIXODU
6HFRQG SHIMKRKRMQSOXUDO
ILUG SHWKWRQ KXPDQ

ILUG SHKIAARQ SOXUDO
,QGHAQWWH KXPDQ

J QGHAQLWADQRQKXPDQ
3MOWLWLYH

SHELBVYRFDO



3 °° 3URQRPLQDOVDQG SURQRZX

3 ¢ °2 3RVWSRVLWLRQDO SURQRXQV

IHSRVWSRVLWRQDO SURQRXQV DUH QHDUO\LGHQWLFDO Z
DOWKRXJKWKHWKLUG SHUVRQ SUR[LPDWHDQGLQGHAQLW
'HXQGHUO\LQJ SULQFLSOH VHHPVY WR EH WKDW WKH SRV VI
UHFWO\WDNH FDVH VX6[HVDQG SRVWSRVLWHIRQV KHQFHTI
LVXVHGDVDKRVWIRUFDVHDQG SRVWSRVLWLRQD DFKPH
LQJOHVV PRUSIQHFO-RVVHYV D @G7\W HILILR ). AV WK H

, KDYH DQDO\]HG WKH FHURQRFOQWQEDWHKDY WZR SKRQ|
IRUPV RQHZLWKDQLQLWLDO JOR DO VWIR&DH}G R®QH ZLWK
°:/*);-16;<:E£ZLWKPHC PD\ EH $DR QRO FIHEHBWH Q G
LQJRQ WKH VSHDNHU DQG FRQWH[W IHIRUP ZLWK D JOR I
FDUHIXOVSHHFK !LVYDULDWLRQOHDGV WRWKHFRQFOX'
LVDFOLWLF VRWKDW ZKHQLWLVIXOO\VX6[HGWR WKH SU
SHDUV EXW ZKHQ LWLV PRUHLQGHSHQGHQW WKH JOR DO
XVXDOUXOHRIZRUG LQLWLDO HPSW\ REMAW AOOLQJ 9 &

IHVRXUFH RI WKH SURQRPLQDO EDVH LV REVFXUH ,W F
YRZHO WKDW DURVH IURP DQDSW\[LV EXW LW PLJKW KDYH
2QHIRUP ZKLFK FRXOG SODXVLEO\ EHHHMWHPBGQVQVKH UH
DVLQ WKH FRPORHEDW®YKC _fAUHZRRGNIHADQMAWNG
EHDRAQJDDQ HNWQAUHRDLOWS HAWLIQ RI KDYW@J VOHSWC
HHW VWOHHS BHRDLQV

° I'HWHULPHHW VLIQ RI ZKHUH DQ DQLPDO KDV VOHSW IRU H[DPSOH D
ZKHUHD GHHU VSHQW WKH QLJKW ,WFDQDOVRUHIHUWR WKH VSDFI



3 °° 3URQRPLQDOVDQG SURQRZX

I+

v

o

o

o

JLUVW S HU¥ROH & QRODU
J)LUVW SHDDVRB SOXUDO
6HFRQG SHHH/RE VLQJXODU
6HFRQG SHHVHRK) SOXUDO
ILUG SHUWR ®KXPDQ

ILUG SHUVR® BXRDQ I XUDO
ILUG SHUVRQ QRQKXPDQ
ILUG SHUV R IS BIRI[ B IDD MHH
,QGH i GIXWHHHK X P D Q

5 HOXHM K YHHH
SHERRYKFIDD



3 3URQRPLQDOVDQG SURQRX

3 °7 4+ ,LQWHUURJDWLYH SURQRXQV
FDEOH -pu»G

3 e+ ° BDWW

3+ + kDDKZ

$ e+ 2 KR

3 + 3 f[KIRGRR

3 o7 4 KRB H

3 °"+ u +RZ ZKEDZWKPWD
3 °7+ 9 +RZ®PRRRK

3. °7 + ' KHQZ®HDIWWMNWV
o+ TKHQJI2OWXIUHHH Q



8 °° '"HPRQVWUDWLYHYV

3 °° '"HPRQVWUDWLYHYV

8 °°° I1RXQOLNH T TXDOLWLHYV
3 °° , OQWHUDFWLRQ ZLWK ORFDWLYH SUHGLFCLC

3 °+  DQWLAHUYV

3 °2 '"LTUHFWLRQDOV

'HGLUHFWLRQDO VI\VWHP RI 70LQJLW KDVHWU FARFLA¥BG YHU!
ROHUV WKH RQO\ SXEOLFDWLRQ ZKLFK FRQWDLQV DQ H[W
SDUWLFXODU DUHD DQG LW LV VLWXDWHG LQ WKH FRQWH
VWUXANDULRQRYLGHY D VOLIKWO\HDUOLHU ORRN DW $WK
VI\IVWHPV ZKLFK LV XVHIXOIRUFRPSDUDWLYH XQGHUVWDQ!

3 °3 LQVKLS

.LQVKLS LV PRUH SURSHUO\DQ DQWKURSRORJLFDO LVVXH
NLQVKLS WHUPV LQ 7TOLQJLW KDYHD IHZLQWHUHVWLQJOL
VHUYH GLVFXEXURQ KOKHEML VKHG WKH AUVW OLQJXLVWLFD:
HIDPLOQDWLRQRI70LQJLW NLQVKLS WHUPLQRORJ\DORQJ
DQG &RDVW 7VLPVKLDQ NLQVKLS VA\VWHPV

3 °° 1DPHV

1DPHVY DUH D VDOLHQW FDWHJRU\RI QRXQV LQ 7OLQJLW ¢
SKHPH WKHUH LV DQ DSSWPSBIMDPHC 7168 UQN KWWWHDPPDWLI
FDWHJRU\ DORQJ ZLWKBEFIOM OEWEDSBRWUY 2Q WKH WKHPH
6KEZLp@ VEBWDPH 2 FDOO 2 E\ QDK F¥Q B®@ LMEEBUH 2C
EUHDWKRCE®ZLO@ PMIDPH 2 IRUVRPH FKD@DFWHULVWLF
[2qDEAp@ VEBBFDOO RQ ¥ WRSW\UTWY.LC

1DPHV KDYH D IHZ VSHFLDO JUDPPDWLFDO SURSHUWLHYV
ZKLFK LV WKDW WKH\ D8 H X GSRKHUHVMICERPHDWLFDO SURSH

WLE®

+ IHUHDUH DOVR WKH KR P B KRIIRXWRZEEDMVAMNCU \ 1% Y,

I+



3°° 1DPHV

1DPHV FDQ EH GLYLGHG LQWR IRXUPDMRU VHPDQWLF GR
RI UHIHUHQW 3HUVRQDO QDPHV DUH WKRVH ZKLFK DSSO\
KXPDQ 'FLZVRKU WR D OHJHQGDU\ R U'K\NWKJER\G GI®NV LW\ H J
BNLUEO®DQ QDPHV DSSO\WR FODQV DQG WR PRLHWLHV DQG
LVWLF PRUSKRORJLFDO SD HUQV WKDW VHW WKHP DSDUW |
DUHDSSOLHG WR QRQ 70LQJLW HQWLWLHV ZLWK VRPH EH
ULYHG IURP 70LQJLW URRWY )LQDOO\ SODFHQDPHV UHIH!L
HIWHQWY VXFKDVWRZQV WKHYDULRXV GZEDQ ULYHUV D
RWKHU H[DPSOHYV

3~ ° 3HUVRQDO QDPHYV

IHUH DUH D KXJH YDULHW\ RI SHUVRQDO QDPHV ZKLFK H[LV
VDQGYV PDLQWDLQHG E\ VRPH FODQV ,W LV LPSRVVLEOH W
VRPH LGHD RI WKH FRQVWUXFWLRQ RI SHUVRQDO QDPHV ,
KHUH 'HQDPHV,KDYHFKRVHQDUHWDNHQIURP WKH 'DXHC
RI 70LQJLWCPXDP\WRDXHEHIR%:WKH SHUVRQDO QDPHV Rl WKI
LQGLYLGXDOV ZKR SURYLGHG WKRVH QDUUDWLYHV
>6KDDGDMKAD GIPRKQRWDLQ@7B,J&RWQGNGaeMAGK Ng «HVK

_VKDPIBEQDWKKHW <DDOQMH[ZODMNZ .qZ8\BOINZ NqZEWq

AT ZLQWHUY; HBLOQDXZ% QDDRYHQ BRUBWHNLO DDQ
.DDVJ&RRWHDHD@Q HHNHBW a2 qDDM [ WDBIM VSDFH EHWZHHQ .
GDXHQKDX@@® %% Y

3°° + &ODQQDPHV

7TO0LQJLW FODQ QDPHV KDYH WKHLU RZQ VSHFLDO PRUSKRC
HOVH LQ WKH ODQJXDJH 6RPH KDYH FOHDUO\ XQGHUJRQ
UHGXFWLRQ IURP HDUOLHU IRUPV ZKLFK DUH R HQ PDLQW|
PRQ QDPHV LQ RUDO WUDGLWLRQV IHIROORZLQJ DUH OL
DQG :ROI (DJOH FODXWRBABDHWH®UHRFPUREDEO\D IHZ RWKH
FODQV ZKLFK ZHUH QRW LQFOXGHG LQ WKW IGFOAHXP HQW |
OHHU ZKIFK LVLQFOXGHG EHORZLQ WKHS5DYHQ FODQ OLV

2 'XNWpPpRRWOpPLVR HQ NQRZQ DV £6WURQJ 0DQC LQ (QJOLVK ZKLFK

H[SORLWV !H 70LQJ&ERRNDWHREBYBRB UF R D OW gZRERAIKQM KOHDZ R U G
REVFXUH YWdRB/@&M RKIDSWH U



3°° 1DPHV

*+ <«L®DYHQ FODQV BRBRBBWHG IURP
'"HLVKHHWDDAQ . RRVYXN.@GD[a £GILOpKL DDQ

*8DDQDI[& £GL .ZDDVKNpPLGZEDQ 1DDFKpRRQHLG"™
*4DDQD[AWHLG~ .puR[HHQHLG™ 1RRZVKDND DD\~
,VKNDKL DDQ OUDDF&XE@WHHQHIZEDUGHLQWDDOQ

. VKNHHWDDOQ UDNFRPBNEZ DDQHLG™ :DWLQHLG"™
.DDV[4pDJZHLG  URRVDNOHIZGILGPDWpND DD\~

LNV £GL /XNDD[& £GIHH\KL DDQ 'AapDOFKDQHLG™

.RRUKL DDQ /pHHQRHBIQHLG™

+° *2RRRO®KEGINJOH FODQV BEBHWG IURP

&KRRNDQHLG™ UDD[&pRRV KL DDQ 6KDQJXNHLG
'DeLVGLQDIRRNKL DDQ BKDQNZHLG ™~ :RRVKNHHW
'DUOPDZHLGIXZHLG  6pHHWPUZHLG  ;8RRNpHLG™
-LVKGZHLGIDDQ\DD DD\~ 6pLNQD[& £GL ;apD[pDK
.DDJZDDQWDDQ 1DD¥MWMLKWEZELG <DQ\HLG™
.DGDGZ £GLLHL[& £GL 7VDDJZHLG™
.D\DDVKNLGLWDDQ 1RAWNDAGHHQHLG™

$V FDQ EH VHHQ IURP WKH OLVWV DERYH WKHUH DUH D F
LQWR ZKLFKDOO FODQ QD PW DFEMD QFFEMNE WEIB P VQ W R
DQGEDFIODQV DV ZADETHDDRIHDE®RMMQ I'BIDFODQV
D UHR R Z V K D NDOR:@ D W g NFPDQDADK H 5 D Y HLD\DLGS B DRMEM K H
‘ROIVLGH (DFKRIWKHVH QDPHV LV PRRBER/EEIJNEDOO\ WL
IDD ATRUWOKHDGS;: £ARQHV RQ WKH K HdED RIGWNKEH [ IIRDJ W C
AT LVODGEX:<8;: £RQHV DWRS WEB LY\ DDQ®SUAY B U
8):<8;: ARQHV IURP XSUIDMDNXQ[ LXYMWWKKFSDUWLWLYHKHUH W
ODWHG DV £ARQHC ZLWK D SRVVHVVLYH VX6[RQ WKHHQG !F
VHVVLYH VX6[LV QRW HQWLUHO\ FOHDU EXW DV ZLOO EH V
FODQ QDPH FODVVHYV

IH WDOQDRPHV DUH UHODWLYHO\ QXPHURXV DQG WKHUH
WKDW FDQ EH GHOLQ KD ¥MRE RQBIVLW DMICHWKH RWKHU LV W
SOMDDXQEFODVY 70LQJLW VS H DHIHDIDWRYEOSHRG\OWM URD Q V O D
WKH KRXVH REC DQG WKLV AWV ZHOO ZLWK WKH NQRZQ |

8 IHIHL[aDPUBNVRPHWLPHV FRQVLGHU@@® AWKLUGC PRLHW\ VHH



3°° 1DPHV

QDPHV 2Q WKH SHOLWHKGI HW®HE QLYEGLIVREP: K WU D/IDD Q
HQG KRXVH SHRSOH_ASHRSOH RI W K\HKKNADXVLE DBVQW KH HQ C
IUR®K N£ K_WWKDQ @;KHK®XVH SHRSOH_ ASHRSOHRIWKH K]
WKHAVKLOQRRROHFBPQNDPRDK WSWWIKRXVH SHRSOH_/ASHR
RI WKH SLWHHRX\HEBMHH\ K WHODRZ FHGDU EDUN KRXVH St
ASHRSOH RI WKH \HOORZ FH®DY IEXYDUNERR X4 HC WD ® D Q
_GRJ VDOPRQ KRXVH SHRSOH_ASHRSOHRIWKHGRJVDOP
W K H Q4DFH @ q R RIW IGLHWDIDYAHE® | JsRPR R VPO @V IRRWQK R XV H
SHRSOH_ /A SHRSOH RI WAKRRMNXQADWRIP\Q YASRIRWNH K WO \
WDDBR[ KRXVH SHRSOH_ ASHRSO#DRY§ MKW BBRRRXVHC DC
[2qD[qDD_KONWHEIH KRXVH SHRSOH_ ASHRSOHRIWKH FC

'H WDDXEFODVV LV VRPHZKW®WDMOEPIOMMHRHWBWUWWLYH IURP
KL=DIPDPHVY WKDW KDYHEHHQ SKRQRORJLFDOO\UHGXFHG
LQDO GHULYDWLRQ LV XQF OWKINUH HAQDWKHHGHCFYHHRI R UG HR |
WKH SUHYLRXVOKSBXEERBEHGELWK PRYYHRD GIGV R
JLYWHD QG UHGXFWLRQ RI WKH W UITXRQH Q B\E OB FHBBXHQFH
WR PRQRV\OOMBSFWRQWHWDWPHDAGHLYWBINM FOHDU ,W LV
VRPHWLPHYV OLQNWNSDERWWKMQIOD® DQ HMHFWLYH FRQVR(
FRGD UDWKHU WKRG MW KHHRQW KWDQDO\JHG LQ WKH KRXVH
70DAGHEQJPDWGHLQ +RXVHC DQG LW ¥RPHHIERIWHKY R FF XUV D
PD\EHHLWKHU WKH HDUOLHU IRUP RWAHDUBBRD®\VLV E\ DC
WKH ZRYEBBKAFK PHDQV AEHVLGH DW WKH VLGH REC WKDW
2Q WKH :ROI VLGH WKH UW IBR@mD @ KQUDHPHHIPRIFHNKXQ W D D Q
EHLQJ UHGXFHG IUPPDPRJIPDQOKKHBD/DEH U NDPHAXIURP
AD JDDQ A™ &K' W8 .WEDRP 1@ EXYQKRXVH SHRSOH_ ASHRSOH
WKH EXUQW>RRXKNBHAMRRNYE N£ KQWDWIDD/ENILFLWDDQ
IURWPWD\EDVK NE£ ISOWDWWDRBMKRXVH SHRSOH_ ASHRSOHRIWKH !
KRXVHC !H H[DFW SKRQRORJLFDO SURFHWWEWIFK SURGX
IURMNJIDKVWKQFOHDU EXW WKHUH VHHPV WR BH VRPH VRUW
LQYROYHG DV ZHOODV UHWURJUHVVLYHVSUHDGLQJRI WK

>bE @@

>PH L@@

>& 7 £ DRCGDD@

6RPHRIWKHFODQ QDPHVDUH VRPHZKDW YDULDEOH SDL
QRWKDYHDWUDQVSDUHQW PRUSKRORJDED 8 VQWIXF® X UH
VRPHWLPH RBEXGN EWVUKDGY WKURXJKIRONDQDORJ\DQG
UHDQDO\VLVY B5HGXFWLRQ RI FOXVWHUV RYHU VIOODEOH |
VR IRU HIDP&OD Q B/ keHEFRAX MWHR) HQ UH GX FIHNGL R



3°° 1DPHV

*2DDQDIWEK@DLQHZ VIO O DEDR ji OIDVGERKRIVLRQ LV FRPPRQ LQ
RWKHU QDPHV, KNW K BQBKM HIBWPRQVWUDWH 9RZHO VKRU
HQLQJ LV VRPHZKDW FRPPRQ LQ LQIRUPDO VSHHFK VR RQ
OLNHX7NdUWIRRWVENHHWRBRO YDULDWLRQ JLYHV ULVH WR
EHW ZHMHIQ\D DDRDD D Q D D ZKH@ Bi D QADXS UIlPYCH KK Y H
XQGHUJRQH UH DQD,GNARDD, ISURAPKLLE, L @/ K LV VDYHG E\
GHOHWIMYHEZRKMG®D ®DP DSSDUHQWO\GLDOHFWDO GLVWULE
LQ WKH ,QWHULRU GLDOHFWV DQG VRPH QRUWKHUQ &RDVW
DQDDQ\DD

8+ ° *UDPPDURIFODQQDPHYV

&0DQ QDPHV DUH LQ HAHFW RUGLQDU\ QRXQV DOWKRXJK \
IRXQG XQGHUJRLQJPRUSKRORJLFDO SURFHVVHV OLNH SO?
IHIROORZLQJH[DPSOH KDV D FODQ QDPH SOXUDOL]JHG ZLW
PRUSKRORJ\ !HNQDEMIQ EH DQDO\]HG DA 8Q @IKQFELWK
LVNQRZQ WR IROORZ WKHI$HO ®¥UDO VX4

++ .LNV EW[pL KDV QDOJEVpP&ER JEVENEFSWE;[B4 KDV QD
6+62 +&, B® PRYH KRXWHKROG
D WKH.LNV £GL GRXEQ RRYHIT T % % Y

3”2 (WKQRQ\PV

>%@ X QD QW R D E DVHLINGI H ®@DIDGTV gRRWARBYW 7VLPVKLDQ
AXWHQ aBL£DXOW F EW@HIH 7 X W F K R 7 L+Q e R R8SSEHDD
7DQDQAND 4ZEDBEWQD TyDNMZ\EDWGRAELDGDQ ,QGLDQV
HVS 30DNBM aZEMRXWKHUQHUVC 3DF1: VRXWK RI &RDVW
$QD RRW $Dam@

>S$QURVKL 4BEDQL XY qNgL aEXMBHU WKH FORXGVC A XC
KRULJRQC HDUOM\EBMXEGROUHUEEBRVWRQ PHQGC $PHULFDQ
*LQMX< 4Z8D0RQJ *HRUJH PHQC $QrLaR L&DEID 67 HMQ
$QJOR &D @KG®IDIZDDQ GREQBKBNDV g« HWE W XLED Q
ZHDULQJC 3DNLVWDOQL ,0@@Q %DQJODGHVKL HWF

>»DDGDD 4ZEPWOHLHQBECBERQQHFWLRQ ZLWK £A+DLGDGC" 21
ADURX @@XVC"

SUREDEO\IURRDOQ @D\WDOLHU



3°° 1DPHV

>SOHLW7afRR < q B@®
>>ZDVHL\XNV DO DQ aBADWVK 4ZADXQ 4ZEDQ
-DZDQHH 4&ZAMQ NHHQEZ@D Q

8 ¢ 3 B3O0ODFHQDPHV

'HWHUP IRU SODFHQDPBIQ ¥ ®™MOQVUDWAPGQPPH
30DFHQDPHV LQ 7O0LQJLW DUH JHQHUDOO\ QRPLQDO FRPS
FOXGH GHYHUEDO IRUPV RUHYHQ FRQMXJD@H® YHUEV $
$DQVEHLQJSUHSDUHG E\ !RP{D/D RHHOWRZ BV \WD® G DD[qY
KDD O«HONQgZ KEVD®Q AT VOO JHAB QB D P8 ; ;.
ARXUJUDQGSDUHQWAV ODQGAV QDPHVC ZKLFKZLOO SUR
QDPHV !LVVHFWLRQ RAHUVDQDQDO\VLVRIDVPDOO VDPS
IRFXVLQJRQ WKRVH QDPHV ZKLFK DUHHVSHFLDOO\LPSRU\
WKUHH FDWHJRULHVY DGGUHVVHG DUH WKH JUHDW ULYHUYV
UZEDQ DQG VH OHPHQWYV

3 °7 8¢ 'HIJUHDWULYHUYV

'HVHYHQ PDMRULQUYW BRIFK SLHUFH WKH FRDVWDO PRXQW
IURP VRXWK WR QRDDKWLIKQYBYYKRNRDD&EXLONDW
-LOAaDDWVKHQBKDQLN K D@ GHWLD Q& & REAHWHQVY
RUGHULQJ RI QDPHV LV QRW DQ DFFLGHQW RI JHRJUDSK\
JUDWLQJ QRUWKZDUG HYHQ DV ODWH DV WKH fiUVW (XURSH
SDUWV RI 6RXWKHDVW $ODVND DUH XQLYHUVDOO\KHOG WH
7O0LQJLW 'LV LV RIFRXUVH UHOHFWHG LQ WKH IDFW WKDV
DOHFW RI 70LQJLW LV DOVR IRXQ GLIQY WKENEXWKHUQPRYV
WKDW OLQJXLVWLF FKDQJHDQG OLQJXLVWLF KRPRJHQHLW
GLUHFWLRQ !XV, ZLOO DQDO\]H HDFK ULYHU QDPH LQ WXL
WR WKH QRUWKHUQPRVW

IH 1DVV 5LYHU LV KLJKO\ VLJQLAFDQW LQ P\WK DQG OHJ
5DYHQLDQG KLV *UDXDDID WK B NKBI\& WR SiROBEMBQ
DVWKHULYHUGRZQZKLFKD QXPEHURI7OLQJLW FODQV PL.

L VZDOQWROLYHNVMWKL\V AW MHQG WUDQVODWHY LW DV £5DYHQ DW W
WKH 1DVVGC ,KDYHKRZHYHU XVXDOO\KHDUG LW LQ (QJOLVK DV £5D
XVH WKLV UDWKHU WKDQ D GLUHFW WUDQVODWDRYKBNY¥HQ WULFNF
<«LQWR EHFRPLQJ SUHJQDQW ZLWK 5D Y HOQD\DR/ WKIDAW K H € RXOG EH E
KRXVH DQG VXEVHTXHQWO\ FRXOG VWHDO GD\OLJKW IURP KLP LV L
LQ 7OLQJLW FXOWXUHDQG LV ZHOO NQRZQ HYHQ DPRQJ (QJOLVK PRC

Al



3°° 1DPHV

WKH 1DVV LV KRPH WR WKH &RDVW 7VLPVKLDQ DQG 1LVea&Dp
VRPH SDUWV PD\ KDYH EHHQ 70LQJLW WHUULWRU\ DW VRP
IXFLH 7TDUSHQW S F #DDW MLOPBSOHAIXWV IGQWHVWLQHC D
QDDE KLV LQWH\VOMHIHVDQBEWMLY UHIHUV WR LWV UROH D
RIIRRG YLD SRROMILKWK\V SRELVEYXOWRQ UXQV ,QWULJIXLQJC
70LQJLW QD P HQRISG AMKHVQIDPH RI WKH 7VQRWRIDMH@LF SHRSC
7DUSHQW S F + . DQG WKHUH LV D SRVVLEOH HW\PROR
VRPHWKLQJ OLNIHDWY R ZAODYYLBHR S OH1RWNVSHEDKAS V
_1DVV®DQPRGLAHG WKURXJK 7VLPVKLDQLF SKRQRORJ\DQ
FKDQJHYV

>tRWH WKH 7VLPVKLDQLF QDPH " ZKLFK LV TXLWH GL3H!
EHLQJWKH QDPH XVHG E@@JOLVK VSHDNHUYV

IH BWLNLQH 6KNVFD[@HEWBIL QJLW IURP ZKHQFH WKH (QJOL
LV GHULYHG ,W LV \PRSWK R QRIAUEEBD 63 +4%, b3 @
ELWH ULYHU_ PHDQLQJVRPHWKLQJOLNH ALW ELWHV LWV
IURP WKHGDQJHURXV UDSLGV RIWKHB6WLNLQH*UDQG &DQ\
QHU LQ ZKLFK ZDWHU VZLUOV DURXBGHDNH B IBRIRKMW LQJ
RWKHUWUDQVODWLRQV RIWKH QDRPRISIHY HBPVRNK DV £EL
ULYHUC DQG £ZAULYHU GLVFRORUHG E\VDOPRQ PLOWGC EXW
WKDW WKH\ GR QRW KDYH D SRVVLEOH 7OLQJLW GHULYDW
QDPH

IH 7DNX 5L VD IZBKLFK GHULWHY ZDRE POPRE D JRRVH
DPRQJ_  ADPRQJWKH &0 QD ZABIADHWNHIL F BHY BX® @V L V
'HODFRXU WKHO9DQFRXYHU &DQDGD JRRVH ZKLFK LV ERW
LQ 6RXWKHDVW $ODVND DQG DORQJWKH 3DFLAF 1RUWKZHYV
WXUHV D ODUJHPLJUDWLRQRIJHHVH DQG ZDV KHQFH QDP
JLNH WKH 6WLNLQH5LYHU WKH SHRSOH ZKR LQKDELW WKH
QDPHG DV D UZEDQ IRUWKH ULYHU WKXV 7pDDUGX UZEDQ !}
WZHHQ WKH 7pDDUX UZEDQ DQG WKH fDNpZ 0ZEDQ LV QRW H
VRPHZKHUH DORQJ*DVWLQHDX &KDQQHO QHDU -XQHDX OL
DULHV LW ZDV SUREDEO\VRPHZKDW O0H[LEOH 1RQHWKHOH
EHWZHHQ SHRSOH UHVLGHQW LQ WKH -XQHDX DUHD ZKR DU
DQG WKRVH ZKR DUH fDNpPZ UZEDQ GHVFHQGDQWYV

IH & KLONDOAIRBEKWFK OLNH WKH 7DNXDQG 6WLNLQHLV DOV
UZEDQ ZKLFK LQKDELWYV WKHDUHD DURXQG WKHULYHUAV P

T LV H[SODQD W Z0YMERXY OHRY | B:DID Q64 W Q D [ 226 KGWDQ PO B:Q
4ZEDQ



3°° 1DPHV

WKDW KDV EHHQ R3H UH G<EOPREEDWKWMKHVIR UPKLFK VHHPV W
UHIHUWRAVKLQ D FDFKH EXW WKLV LV QRWDQRXQFRPSR
QRU LV WKH FK&®D KK VXD RFFXUUHQFH !'HUHLV D FRPSDUI
QDPHLQ (\DNZKLFKLVPRUHFRQYLQFLQJDVDVRXUFHIRU YV
+L TDG$W7L TAPBIMKH DPHRKLFK PHDQV £ADPRQJWKH FDFKHI
OHHU JSDAUWLFXODUO\JLYHQ WKDW KLJK WRQHRQ D ORQJ
RSHG IURP DQIHPHEAEROLFKDHO .UDXVV S F + . QRWHV K|
WKDYESODWIRUP FDFKHC PD\EH D ORDQZRUG LQ (\DN UDWK
ZRUG FRPSDULQJOLQWHhH3EH6UFZPWBYURWR $WKDEDVNDQ
GH,3$WV ZKHUH WKH LQLWLDO DAULFDWHG® K3XOG FRUUHYV
WV $OVR WKLV ZRXOG EH D UHPDUNDEOH ORFDWLRQ IRU D
(\DN SODFHQDPHV DUH IRXQG MXVW VRXWKHDVW SDVW <D
DORQJ W KAKIR/D B BRX AR @W

IH 7D WV K H Q\RI@IQMKEKAMHIQQILW 'LV QDPHLV D QRPLQDC
SRXQ®BRE <£Q VKE M@ VADOPRQ VWL QENKLIOD ¥ QKR
VWLQNLQJULYHUKHDGC 'HQDPHUHIHUVWRWKHVPHOO RI
DWWKHKHDGZDWHUV RI WKH UL ¥$RUB®U WKH\KDYH VSDZC

IH$OVHNS5LYHULVYWKHQRUWKHUQPRVW JUHDW ULYHU V)
ZLWK LWV PRXW K & @ QD\MpHRIRDO1ZD\ EHWZHHQ /LWX\D %D\
/WX DO/ WWERYH LQVLGH ODN H/D D[@&® BDNXNE B DIWD \
VHH i 'H$SOVHN LV $OVRBBOOMQ FOLQILW ,W LV XVXDOO\W
ODWHG DV AUHVWLQJC LQ ZKLFK FDVHGBKEH O@EHUO\LQJ Y
VDAG6 UHVW WROEZLWK WKH URRW XQGHUWRR. BB DSRSKRQ\
FRPHAKHQ VXO[HG ZLWK YW H KBEHWXBI® IHZ NLQGV RI YHUE
SUHA[HV ZLWK WKRIOVIXQBRHRI\ WKH WKLUB SHUVRQ REMHF)
WKH SDUWLIVR ¥ H RBMHE RVF D WILLY K S UDHYGH WK H URWDWR U\
SUHYBDUEADfEe 1RWH WKDW QRQH RI WKHVH DUH VXEMHFW
VXPHWKDW WKH VXEMHFW LV!I'WKWHKWMKE SE SWRYREMHFW ZR.
QRUPDQOEEW LQ WKH SUHVHQFH RI WKH WKL G SHUVRQ VX
if VRWKLV FRXOG EH SODXVLEOH 8QIRUWXQDWHO\ WKH
IRUD VXEMHFW DQG QR VORW IRUDQ REMHFW VR LW LV K
WRU\ SUHYHUE ZRXOG LPSO\ WXUQLQJ RYHU DQG RYHU ZK
WKHPHDQLQJZHOO VRWKHRQO\OLNHM\IFDLQ/GLGDWH LV W
ZRXOG fiW ZHOD KWALYO@IE®DHVW WKHUHGC !XV WKH XQGH !
PRUSKRORJ\RIWKH QDB LYEUREBDEGE® UMV W
PHDQLQJ £AKH VKHDOZD\V UHVWV WKHUHC ([DFWO\ ZKR A& |
W LV SRVVLEOH WKDW WKH QDPH PD\ IR HiRDYH KDG WKH ¢
EXW W K HD DRUPIDQIB Y SN oW KH X QXVXDO IULFDWLYH VHTX



3°° 1DPHV

ZKLFK PLOLWDW HK DV DEZRVAK XVLIRSWLRQDO DQ\ZD\ !'H QDI
PLJKW LQVWHDG UHIHU WR VRPH SBWYMWFXORDKDWQ GLYLG XL
VLQFHEHHQ IRUJR HQ RUSHUKDSV SOXUDOLW\PLJKW KDY
PDUNLQJLVR HQRSWLRQDO WKXV WKHPHDQLQJPLJKW Et
IH &RSSHU 5LYHU LV WHFKQLFDOO\ RXWVLGH RI 70LQJL
DURXQG .®DVD/OMBOIED 1HYHUWKHOHVY LW ZDV ZHOO NQRZ1
WKH VRXWKHUQPRVW 70LQJLW DV WKH VRXUFH RI QDWLYH
PRVW YDOXDEOH VXEVWDQFHV LQ WKH WUDGLWLRQDO 70|
VSLUHG WKH 7 CHAQUCNQALTFRHFDQ EHH B & K Y HBRES H U
ULYHU 'H $KWQD SHRSOH OLYLQJ XSVWUHDP ZKR HQJDJHG

QDWLYH FRSSHU DUH N Q R&ZNJDEA A¥RHHB@EL Q JLW DV

8 °° 3+ ODMRUPRXQWDLQV

>SO6RXQW 6D LOW\( G DWWYRK KD B W:\DHD 5@ @H. U
>6RX QW ) D L UAHCDONEBDmE R1 WKH JURR@GVTXLUUHOVC"
SSHYLOAV TRPD 4 X Q £ [t RPD BEDD W E@@NH W C

8 °” 32 UZEDQDQGVH OHPHQWYV

>3D D Q¥W.Dee D@ \BDRQ\DDZD D7D aMLNDPD@DQD £DNqZ
*DQWL\DDN&Zg&k RBABEKHHWgNE a 6 KXWV @WBIMIAR Q
6qDZGPDNYD QWLN QI BWIOMILQO-HBARRWIE®JIDIZ «L
' X Q D'Be X Q D PR BRBD NN Z G&@ D'BAB DtV D@ @ D D

JRU WKH PHBKW Q JRIOHD@ R GOAEBMWWKH IROORZLQJVHFWL
if



O $GMHEWLYHV

$GMHFWLYHV IRUPD YHU\VPDOO FODVV LQ 7OLQJLW !H YD
DQG SUHGLFDWLRQDO ZRUGV DUH L QAWXHD 8 Y MKEV DQG W
YHUELVDSURGXFWLYHPHWKRGRIGHULYLQJQHZDGMHFW
LQJVWRFNRIYHUEV (YHQDPRQJWKHIHZDGMHFWLYHV WK
DIHZ ZKLFK DUH REYLRXVO\GHULYHG IURP YHUE URRWYV DC
PD\QRWEHHQWLUHO\FOHDU

70LQJLW DGMHFWLYHV GHVFULEH D ULEXMG«RQDO TXDO
A\RXQJEVAEODWOHDQG AAEDWEBIYEY DOVR FRYHU WKH VDF
VHPDQWLF GRPOEQP® MWEHREH JRR&C O @AMHEH ELJC
2KELVK@ WD[BEQLPDO EHWKLQC !'XVWKHVHPDQWLF GRP
HVVDULO\EH D GLVWLQFWLRQ EHWZHHQ YHUEV DQG DGMH
LOQGLFDWH WHQVH DVSHFW PRRG XQOLNH YHUEV DQG GLV
DSSHDU ZKHUH RQH ZRXOG H[SHFW YHUEV

,QDGGLWLRQ W WY N®\G KIHFRKDYFHWHU , DOVR GLVFXVV D |
VSHHFK ZKLFK KDYHD ULEXWLRQDO TXDOLWLHYV EXW ZKLF|
FODVVLFDOO\DGMHFWLYDO ZRUGV !HVHDUHVSHFLAFDOO
1XPEHUV KDYH VRPH SURSHUWLHV ZKLFK VHW WKHP DSDU
VSHHFK LQFOXGLQJDGMHFWLYHV EXW LWLV FRQYHQLHQ
DUH GLVFXVVHG KHUH HVVHQWLDOO\ IRU FRQYHQLHQFH L
H[SHFW FRORUV WRE HDIGMMHWWEREBRUV DUH DFWXDOO\ RU(
VHVVDEOH QRXQV ZLWK GXDO PHDQLQJV DQG D VSHFLDO |
LPSOLHV WKHLU VHFRQGDU\ FRORU WHUP PHDQLQJV

- ° $GMHFWLYHVDQG GHJUHH ZRUGYV
>>KDW RWKHU GHJUHH ZR USXN QENH@KEUH EHVLGHV

° J/LQJXLVWYV DUHDOVR XQVXUSULVHG ZLWK FRORUV DV YHUEV EXW
ODUJH



"+ $ ULEXWLRQDODQG SUHGLFDWLRQI

>>K\ FD QAMPEHaXVHG ZLWK DGMHFWLYHV" &DQLWHYHQ EH
SHUKDSV LWAV DQ@@& YHUE D HUDOO

"+ $ ULEXWLRQDODQG SUHGLFDWLROQI

i SUHQRPLOQDODGMHFWLYHYV

"2 °DDNME&RRGC

"2 +\«HE\RXQJC

"2 2<qE£DEROGC

" 2 33E£BEPDOHC

"2 " VK«HM<IHPDOHC

"2 paXVVEIQDQWC

"2 (avaQAEMHU\C

"2 .DDWERXGK ORWVC

"2 VKD\DGERD@C

"2 ° " RRVANFGXWHC

SHUKDSV IURP WIRHRR X RPEPDRBRRWO @ AARRREVMH FUD]\ OLYHO\
QRLV\ QHYHWK b@ RNV XON EH VXON\ UHIXVH WR VSHD
WR UXQ RIPDMKEQKY @ ARRMGGOH KDQGORWRERDP XFKC DQ(
KL O@ MRREH WDONDWLYHVWRULBELMIRIAREOG KDYH
GLPLQXNWXYH $SSDUHQWO\ VRABIWLENWUDHNWX6[ WKXV
RRVNqg VKBBXYHAW VKDOWEWXJIK WKLY PD\ EH D SURWKHWLF

EUHDNLQJ XS FRQVRQDQW FOXVWHUV A®G RYP®DRRLQFLGH
KDYHEHJXQ DV VXFK EXADPRYXWRHQBRXQWR/W VSHDNHUV

I+



"3 3RVWQRPLQDODGMHFWL

-3 SRVWQRPLOQDODGMHFWLYHYV

"2 cWOMOPUJIHC

"3 tNgQEWEWREOOC

" 3 2\E£EGEFKLOGC

© 3 3[RRNEGU\C

C 3T aAqEBBMOKILQC

o '"HYHUEDODGMHFWLYHVDQG WKHD
“° ORUSKRORJ\RIWKHD ULEXWLYH

8VHV RIWKHD ULEXWLYH

'LAHUHQFHV EHWZHHQ D ULEXWLYHDQG VX

I+

N



"4 1XPHUDOV

Ve

U
U
H
U
U
U’ 2UGLQDO QXPHUDOV
)|l
ll
ll
1
ll

1XPHUDOV

° O6XEGHFLPDO QXPHUDOYV
20G YLJHVLPDO V\VWHP
2 1HZ GHFLPDO V\VWHP

8 &DUGLQDO QXPHUDOV

I+

&RORUV

° 6LPLODWLYH FRORUFRQVWUXFWLRQ

1RQ VLPLODWLYH FRORUFRQVWUXFWLRQ
2 &RQYHQWLRQDO FRORUYV

8 1RYHOFRORUYV

I+



O $GYHUEV

L° 1RXQ GHULYHG
L+ 'LUHFWLRQDO GHULYHG
L2 9HUE GHULYHG
v
v

+

2° $GYHUBHDRQL]JHU
2+ $EHVVLYHDGYHUEV



O 3DUWLFOHYV

'HWHUP £SDUWLFOHC LV LQ WKH GHVFULSWLRQV RI PDQ\
LQWR ZKLFK DOO VRUWYV RI IUHH PRUSKHPHV RI GLYHUVH |
GHVFULSWLRQV GHAQH WKH SDUWLFOH FDWHJRU\E\ ZKDW
QRWDGMHFWLYH HWF ,IROORZLQWKLVJUDQG WUDGLWLTF
DVVSHFLAFDOO\DIUHHPRUSKHPHRUVHTXHQFHRIPRUSKFE
QRWD YHUE QRWDQDGYHUE DQG QRWDQDGMHFWLYH

IHUH DUH D IHZ JHQHUDOL]DWLRQV WKDW FDQ EH PDGH |
JRURQH WKH\DUH DOO WRJHWKHU D FORVHG FODVV LQ WK
EH DGGHG ([FHSW IRUWKH QHIJDWLYH DQG WR VRPH H[WH
WLFOHV WKH SDUWLFOH FODVV KDV UHODWLYHO\ OL OH P
RWKHU SDUWV RI VSHHFK %H\RQG WKHVH WZR UHODWLYH:
LV IXQFWLRQDOO\YDJXH

6RPH SURAWDEOH GLYLVLRQV FDQ EH PDGH LQVLGH WKH
GLYLVLRQVDUHSUREDEO\LQGLFDWLYHRIPRUHVXEWOH G
SDUWLFOHVY WKDW , DP DV\HW XQDEOH WR XQFRYHU



T ° )RFXVSDUWLFOHYV

T° )REFEXVSDUWLFOHYV

)RUP 1DPH *ORVV OHDQLQJ

VE 4 SDUWLF®DH ZK TXHVWLRQV

J« <Q SDUWLABOH \HV QR TXHVWLRQV

£J« IRFXV TXHVWARRFXVHG \HV QR TXHVWLRQV
£ IRFXV SDUWLFIRFXV RUWRSLFDOL]H
UXHDD auzDD FRQWHD®EWRYHYHUC AEXWC

£V« GHGXFWLY¥YH A&RK VRWKDWpVC

£V I« UHSRUWDWLY KHDUVD\ ZAUHSRUWHGO\C
[ADD a [&£EIVR HQLQJ7.< A\RX VHHC

HRVK K\SRWKHWAFDEDV LEC ALIRQO\C
NXVK«L a NZVK« W HQEDAERPBHE HC

VKEJG« GXELWDWEYH £SHUKDSVC ASUREDEO\C
V GEDJEDFRQAUPDWISYHELQGHHGC AIRUVXUHC
VK«L PLUDWLYB1: PLOGVXUSULVH

JXHED aJZED DGPLOUDWMWHRQJ VXUSULVH
7TDEOHRPFPXVLQJ SDUW2IKIOR®®D® WDHNH D GHPRQVWUDWLYH V)




T ° )RFXVSDUWLFOHYV

=4 =4 =4 =4 =4 =4 A4 A4 A4 A4 4 24 4 4 A A

,QWHUURJDWLYHYV
° K TXHA/WLRQ
+ <HV QR«TXHVWLRQ
2 )RFXVHG <H¥JQR TXHVWLRQ
YRF XV
&RQVAMDDMDNVLYH
(YLGHQWLDOV
° 'HGXFAVLYH
+ S5HSBUWDWLYH
2 6R &M J
3 +\SRWRWN/LFDO
7H Q\E DKWL Y H
L 'XENWDMBY H
1 &RQiiWVPE®ADLIED
OLWBWLL Y H
$GPUMDEWLYH



9+ 6HQWHQFH LQLWLDO HYLGI

1 + 6HOWHQFH LQLWLDOHYLGHQWLDO
JRUP 1DPH *ORVV OHDQLQJ
WO«LO a WO«0O a K«O a60/ QHEI@RV YHQRWC
o SURKLELWDOYH AGRQpWC AOHWLWQRWEHC
JXHDDO RSWDWLYH8< AKRSHIXOO0\C
JZEO GXELWDW|I=YH ASHUKDSVC
[ADMX a UDMKRXQWHU+DFW YHADFWXDOO\C £ALQIDFWC
UDVKGH FRILWDY LHWVYVIY#H, KDG WKRXJKWC
FKpDHDDQ UHVXPSWLY#8AKRZHYHUC AQRQHWKHOHVYV
D\£[& LOWHUSUHWLY EWKXVC AWKDWpV KRZC
£FK H[SODQDW®RS8A)GEEHFDXVHC EAWKDWpV ZK\C

7TDEOHPHQ@WHQFH LQLWLDOHYLGHQWLDO SDUWLF

T+ ° 1HJMGEDQ®C

T + + 3URREERRQAWC

T+2 2SWPWAEBRRSHIXOO\C

T +3 'XELWPEMRIVWEHC

T £+ &RXQW UDHDIFWXD® O\C

T+ &RILWDVYKEWGYWKRXJIKWC

T+ 9 S5HVXROPWHIRPRZHYHUC

T + , QW HDAS EWKIDYWHA V Z K\ C

9+ . ([SOEREWRBDXVHC



T2 3KUDVDO SDUWLFOHV

T2 3KUDVDO SDUWLFOHYV
1T 2° 3UHSKUDVDO SDUWLFOHYV

)RUP 1DPH OHDQLQJ

FKpD AMXVWC AWKHYHU\C AVLPSO\C
FKpDV ARQO\C AMXVWC

FKpX AHYHQGC AH[DFWO\C

\« L AWKXVC

WODI[& AYHU\C

FKpX WOHL AZKHQGC AZKLOHC

FKpX WOHL[8ZEIRUHYHUC

FKpX VKURJIXAWKH VDPHC

FKpX G«L[& AERWKC

FKpD OGDNEWEDOOGC AHYHU\C

FKpD WOENZ £ADOZD\VC

FKpD \pRNp AVXGGHQO\C ALPPHGLDWHO\C
FKpD @uRW AGLSHUHQWC ARWKHUC

FKpD \«L ARUGLQDU\C EXVXDOC

TDEOBYHRSKUDVDO SDUWLFOHYV



l

2

3KUDVDO SDUWLFOHYV

=4 =4 =4 =4 =4 =4 4 A4 A4 A4 A4 =2 =2 =2

XgBEVLPSO\C
«qgDARQO\C
XKg¥XEHYHQC

I« EEWKXVC
WOENa#IU\C

KgX WEZAKLL OHC

%gX WAHRPEYHUC
<gX GAlHeRWKC

<gX VKIARWXH VDPHC
°<qgD OGAEDNOWC

°2qgD W@&EHIMINZZD\VC
°«qD \LENXGGHQO\C
°2qD THRRW KHUC
°2qD \&EIXVXDOC



T2 3KUDVDO SDUWLFOHV

M2+

= =2 =4 =4 =4 =2

N

I+

SRVWSKUDVDO SDUWLFOHYV

)RUP 1DPH OHDQLQJ

WV E ARQO\WKHQC

WV %, ADOVRGC ADV ZHOOGC AWRRC
Vp « ERUVWC

G«l AQRZC AWKLV WLPHC

[PZ£Q AEEHVXUH WRC

WV « AEHVXUH QRW WRC AGRQpWC

TDEOBRVWSKUDVDO SDUWLFOHYV

WVERQO\WKHQC
WVEDOVRC

YaEAUVWC

E«EQRZC

[QZDEEH VXUH WRC
WYEEH VXUH QRW WRC



T2 3KUDVDO SDUWLFOHV

1T22 ORELOHSDUWLFOHYV

JRUP 1DPH OHDQLQJ

WO«L AMXVWC AVLPSO\C AMXVW WKHQC
G«lL ADOUHDG\C AE\QRZC A\HWC
WV X ADJDLQC AVWLOOC AVRPHPRUHC

7TDEOHORELOH SDUWLFOHYV

1T 22 WOKMXVWC
122 5«EDOUHDG\C
122 WVMXDJIJDLQC



O 9HUE VWUXFWXU

IHYHUELQ 70LQJLW LV WKHFURZQLQJJORU\RIWKH ODQJX
LW\ H[SUHVVLYHQHVV DQG FRPSOH[LW\ /LNH DOO 1D 'HC
YHUE KDV EHHQ WKH REMHFW RI WKH PDMRULW)\ RI DQDO\
VZDQWR QXWX @D JHV EIRCLW BRDY 1%RAV GHYRWHG

>SOX@EJIJHV WR WKH YR \@VRBW\ A0 PRVW HQWLUHO\ IR
FXVHG RQ YHUE PRUS KRGIF W@V RQI0QJ QRXQV DQG RWK
WRSLFV /HHUAY KH YV B0 BWLHRWOWKH PRUSKRORJ\ DQG VI
RIWKHWHQVH PRRG DVSHFW AVFKHWLFC V\WWHP RI WKH

° ODFURVWUXFWXUH RI WKH YHUE

7DEfOSHUHVHQWY WKH WHPSODWLF VWUXFWXUHRIWKH 70LQ
A/HHU ° . ° CLVWKHWHPSODWH XVHG E\ -H8 /HHU LQ KLV G
WHQVH PRRG DVSHFWOMNBKHAWHFCQGXPQQBPHOHG A&DEOH
&ULSSHQC LV WKH 0D HU WHPSODNWHRER RSKRYKBYH 6 HWK &
DGRSWHG ZLWK WKH DGGLWLRQ RI WKH VX6[HV DQG VRPH R
7DEfOBILVWY DOO WKH NQRZQ DG[HV ZKLFK DSSHDU LQ WKH Y

,Q WKLV JUDPPDU , DP DGRSWLQJ D WHPSODWLF VORW
DQDO\VLV RI WKH YHUE ,Q WKH OLWHUDWXUH RQ $WKDEDYV
VRPHH[WHQVLYHGHEDWHRQWKHOHJLWLPDF\RIDWHPSO
WRVRPHH[WHQWWKHFULWLFLVPELGXER\DESODL BN GMTOLQJ
WKHAUVW WR XVHD WHPSODWHWR GHVFULEH 1IDYDMR 1RV
XVH D WHSS@@\WB LW VHHPV WKDW :KRUIKDG VRPH UHVHU)
D VWULFW R U GH+HU@@EYD\) MOM D HU +RLMHUAV LQWURG X |
WHPSODWH D Q DsF\MAEL \BWH 6 WIHGG 1IRQHWKHOHVY WHPSOD!
FRQWLQXRXVO\XVHG VLQFH WKURXJKRXW WKH $WKDEDVN

_.UDXVV GHOLEHUDWHO\ KDV DYRLGHG WHPSODWHV LQ K
$WKDEDVNDQ DQG 3B RMED B @B QWY RXW D QXPEHU RI



- ° ODFURVWUXFWXUHRIWKHY

> &DEOH &ULSSHO OHHU %%
o °f SUHYHUEV . SURFOLWLFDGMX®FW SKUDVHYV
X ‘W UHFLSURFDO GLVWELEXMENBISUHMA[HV
Z °° SOXUDO QXPEHU D C
2 °3 REMHFW LE LQFRUSRUDWHG EM SURQRPL
© o2 pUHDO

°+ DOLHQDEOHLQFRUSRUDWHG QRXQV D LQFRUSRUI

°° LQDOLHQDEOHLQFRUSRUDWHG QRXQV f F LQFRUSRI
°" YHUWLFDD VXUIDFHE C

= KRUL]JRQWRNO VXU IDFM C
o - VHOI EHQHIDFWLYH H VFKHWLF SUHA[H
X 1 RXWHUDVSHFW FRQ®XJDWLRQ
S M LUUHDOLV F C
x ~LQQHUDVSHFW FRQMXJDWLRQ
L 3 SHUIHFWLYH D C
2 LQQHU GLVWULEXWLYBLVWULEXWLYH S@HA
+ VXEMHFW + VXEMHFW SURQRPLQDOV
° FODVVLAHU ° FODVVLAHU
T URRW T i77<
§° GHULYDWLRQ §° GHULYDWLRQDO VIXG[HV
§ §+ D LQQHU GXUDWLYH VX6[HV
— St GXUDWLRQ E RXWHU GXUDWLYHVX6[HV
X &2 VWHP YDULDWLRQ%2 LQQHUPRGHVXG6[RV
§3 PRGHV §* RXWHUPRGH VXO6[HV
§ PRGHYV & HSLPRGH FODXVH W\SHVXG[HV

SH SRVWYHUEDO DX[LOLDULHYV

7TDEOH7-0LQJLW YHUE WHPSODWH 3UHA[HV DUH SRVLWLYF
6 X0 FODVVLAFDWDLRQN |R B RESHPQ DUH WHQWDWLYH



° ODFURVWUXFWXUHRIWKHY

BRVLWLRQ $ [HV

°f .e&XQD\«Lae&eXQ«L £D VKpR K«HQL J£JL «HeaelL GDD:
-+0XW \X[& \DD[& K«HQ[& X[& uzZEDu[& \HG[& ADDQ
-°\DQ QHLO KDD \UR UX[a& N X[
, NHL \HL \HHGa\GIhDaL&@QIDDN
+\«LajAHo
*\DD
)\DD \RR

°u GD[A ZRRVK

°” KDbVaVv

°3 [AaDWaD[& KDD A UMK UDKDWaDD VKa

° a X

°+ \DDQ VKDNX[ \DWD [apDVDNZ @&D[& [HHa[HL UHHat
NDQLN \DuD VDD DDQ QDD VKD D[aZ \DNZzZ KLQ

°° ML [dpDadupD WX VKD VKX OX VHaVvVD J[aD JX WD

[ApDD Wp«L WADD \LN \HH daL JLQ [A&L
VpHH GXN ODND WOpDG NHH\ WuR][p

°~ AD

. ND

. JD

f JD @&D

Ho X

" 4 QD &b
AX

GDaDaGDJa

[AD WX &HX\LGX
+4GVL@G A, §,°VMA V O LWYKIT
URRW

£Q VKEQ FK £0Z DD
QDV QE£Vp NEWp

) o N [& FK

*W [p Wp Vp Op

., 0o p A Q

FK QHHaHH “QawuQ

HH HHQ HH N& AL
QRRFK alQ@PHFKIQ RRMEHBMHBORN Z agQ«HNZ
Q%JZQLaR MPXQaaxD@aEBZQ NZ

| o+ N w

[ADD A~ HH N Z

e e ¢ U< (723 (V)14
= e Nt 0

VpDDQ OL«
[ApDWX WXUu[&

FKp £0p

7TDEOHOQJLW YHUE D6[HV (° SUHYHUEV WDNHFHUWDLQ F
PDUN GLDOHFW VSHFLAFIRUPV 7 7RQJDVV 6 6RXWKHUQ



- ° ODFURVWUXFWXUHRIWKHY

ODZV LQ WHPSODWLF DQDO\VLY SDUWLFXODUO\WKH TXD¢
SRVH £]RQHVC ZKHUHLQ WKH RUGHULQJ LV PRUH 0H[LEOH
A[HG .DUL QRWHV WKDW WHPSODWHY DUH QRW LQ DQG RI \
IRUPDWLRQ DQG ODWHU SURSRVHVFP@@HO IRUWKH $KWC

ULFH - AURBRVHG DQG GHIHQGHG DQ DQDO\VLV Rl YHUE \
*RYHUQPHQWDQG %LQGLQJIUDPHZRUN ZLWKVHPDQWLFV
LQJUHODWLRQVKLSV RIWKHFRQVWLWXHQWYV

7THPSODWLF FRPSOH[LW\LQ DQDO\VHV EBMWIPQFUHDVHG P
SO@®®XW WKLQJV VHHP WR KDYH VWDELOL]HG ODWHO\

IH 7O0LQJLW YHUE FDQ EH GLYLGHG LQWRW&KHKHH GRPDLC
,75)16+762=6+< ,7DQG..1@ ,75)MH6 GLVMXQFW DQG FRQMXQF
GRPDLQV ZHU H>SDDEHESUEW KH $SWKDEDVNDQ ODQJXDJHV ,Q
LO\WKH FRQMXQFW GRPDLQ HIWHQGYV OH ZDUG IURP WKH L
AUVW VHEFRQG VXEMHEW DVSHFW SUHA[HV DQG WKH TXDO
WKHDQDO\VLY WKHFRQMXQFW GRPDLQ PD\LQFOXGH WKH
DQG WKH REWIHFHNVVIRWEL W PD\ REW IHNJ KR HOVH" +RLMHU"
.DU@®@'H GLVMXQFW GRPDLQ VWDUWYV IURP ZKHUH WKH FR(
R8DQG FRQWLQXHV OH ZDUGV WKURXJK WKH WKH LQFRUSR
PXOWLSOH DUHDO DQG WKH SUHYHUEV 'HSHQGLQJRQ W|
PDLQ PD\DOVR FRYHU WKH DGMXQFW SKUDVHV ZKLFK DUH
SDUW R WAKWWIULEFDWLRQV IRUWKH GLVI@EQFW DQG FRQM)

IH 7O0LQJLW GLYLVLRQ EHWZHHQ GLVMXQFW DQG FRQM X (
GHAQHGDVLVGRQHIRUS$SWKDEDVNDQODQJXDJHV ,KDYHD
DQDORJ\ZLWK $WKDEDVNDQ ODQJXDJHV DQG WKHUH DUH \
WZHHQ WKH WZR GRPDLQV EXW WKHH[DFW GLYLVLRQ LV Ol
SKRQRORJLFDOO\RU PRUSKRORJLFDOO\ MXVWLAHG (YLG
ORJLFDOO\LV WKDW YRZHOV LQ WKH FRQMXQFW GRPDLQ FL
WKHUHDUH VHYHUDO SUHA[HVY LQFRUSRUDWHG QRXQV DQ
HQWKLJKWRQH $QRWKHUGLVWLQFWLRQLVWKDW SUHA[H
SUHVHUYH WKHLU XQGHUO\LQJYRZHOV ZKHUHDV SUHA[HV
WKHP LQ YDULRXV FRQWH[WV

°° 'LVMXQFW GRPDLQ

°+ &RQMXQFW GRPDLQ

, KDYHDVVLIQHG WKHWHUP AFRQMXQFW GRPDLQC WR SUH
VLAHU OH ZDUGV WR W KN-DZEQ/BOU IDFHC SUHA[HV



- ° ODFURVWUXFWXUHRIWKHY

. °2 BX6[GRPDLQ
. °3 [HHUAV £3ULQFLSOHRI7HPSODWLF $ UDF\
. ° " &RPSDULVRQZLWK $WKDEDVNDQ DQG (\DN



- ° ODFURVWUXFWXUHRIWKHY

> 60RW *URXS
& SURFOLWLFDGMXQFW
< SUHYHUE
Z DUHDO
Z PXOWLSOH TXDQWLAFDWLRQDO
O LWHUDWLYH [ HOHPHQWYV
GLVWULEXWLYH
LQFRUSRUDWH
QXPEHU
REMHFW
2UG SHUVRQ VXEMHFEW
WUDQVLWLYLW\GHFUHDVH
= TXDOLEGWYV
o
% LQFHSWLYH Yy evLWXDWLRQ
X HJUHVVLYH v eHEwW
2 FRQDWLYH
© DFKLHYQPHQW
DFFRPSOLVKPHQWXDWLRQ
VHPHOIDFWLfHDVSHFW
DFWLWLW\
LPSHUIHFWLYH
SHUIHFWLYH] YLHZSRLQW
RSWDWLYH DVSHFW
| XW X U H
°VW +QG VXEMHFW
n FODVVLAHU
§ URRW
Z DVSHFW VX6[
HQFOLWLF

7TDEOHH®HUDOL]HG $WKDEDVNDQ YHUEPHH-REPBWH DGD:



-+ /H[LFDOVSHFLAFDWLRQ !HYHUE

+ /H[LFDOVSHFLAFDWLRQ 'HYHUE WE

IH<0-5LV WKH XQLW RI OH[LFDO VSHFLAFDWLRQ IRU YHUEYV
>&LWH FRAA@BPHQWY ZKLFK DUH OH[LFDOOXW-PHFLAHG DUH
5)<14LVWHUPLQRORJ\XQIRUWXQDWHO\FROOLGHV ZLWK W
UHODWLRQVKLSVEHWZHHQ QRXQ SKUDVHVDQG YHUEV DV £
WHUP £EWKHPHC WKDW LV VRPHWLPHV XVGWE@WHUFKDQJ}
%YHFDXVH WKH LGHD RI YHUE WKHPHV LV ZHOO GHYHORSHC
ZLOO PDLQWDLQ WKHWUDGLWLRQ KHUH

$ YHUE WKHPH LY FRPSRVHG RIDURRW WZR FRPSRQHQV
JXPHQW VORWY D FRQMXJDWLRQ SUHA[ DQG RWKHU DVVR
&HUWDLQ VX6[HV PD\DOVR EHOH[LFDOO\VSHFLAHG SDUW
VX6[HVY ,QDGGLWLRQ VRPHYHUEWKHPHV DOVRVSHFLI\HJ!
DQRXQ SKUDVHPDUNHG ZLWK D VSHFLAF ORFDO FDVH EXW
SKUDVHV RFFXU ,QUHSUHVHQWDWLRQV RIYHUE WKHPHV"
D6DQLG DQG DQ\H[WHUQDO DWBIXPHQW LVJLYHQ DV

° 6WUXFWXUH RIWKHWKHPH

9HUE WKHPHV DUH XVXDOO\ UHSUHVHQWHG DV D VWULQJ R
2 ADKSEL O@ VEGIPIRAYH KHDY\2 D OL OHDW D WLPHC $Q H[D
WKHPH VKRZV KRZ WKH IXOO\LQOHFWHG IRUP KDV RWKHU !
EHWZHHQ WKH WKHPDWLF HOHPHQW YV

I+



-+ /H[LFDOVSHFLAFDWLRQ !HYHUE

+2 2 ADKGELO@ VEGIPIRAYH KHDY\2 D OL OHDW D WLPHC
D[& \DDJY \DNZUDODWPEDU
D[& \DDNZADYID X D [AD OD WpEDU
'/ 8:ERBW B, H4+62::/a+62 +&8, OS®® VKL DURXQG

A, AP JRLQJWRPRYHP\ERDWVGRAQ WRWKH ZDWHU C

,Q WKLV H[DPSOH WKH WKHPDWLF SUHABWDBUH WKH YH U
ADWKH 'DQG 6 FRPSRQHQWA4R I KB GG WKH. FHUE URRW D
ZHOO DV WKHRSHQ VORWV IRUWKH VXEMHFW DQG REMHFW
QDPHOJWR)MXIDWLRQ RV B FRWYMXIDMOLRIQ DVSHFW DQG
FRPSRQHQW R| WKHEF ODVMIDIHQAJLQOHFWLRQDO DQG DUH WK
LQ WKH OH[LFRQ

IH OH[LFDO PRUSKRORJLFDO VWUXFWXUHRID YHUE WKH

UHSUHVHQWHG DV D EXQGOH RIITHDWXUHV DQG YDULDEOH
SBEL@AMENLQ WR WKRVHBYL@&LQ +36*

SKRQ WqgDal]

RSHQ" S
URRW
YDULDEOH"
YDUW\SH RQJ KLJIK
'S
FODVVLF{I@IU%
FDWHJRU\ pH SURFHVVLYH

+3 2 ADKGEL 0@ WqDDaeMXIDWLRQ
QRXQ FODVV %

VXEMHFW 6 DQ\
REMHFW 2 >SKXPDQ @
DGMXQFW 3 Ya
DUHDO" s

LQFRUS%UDWQN
SUHYHUBV
[ VXG[HV ()

'LVUHSUHVHQWDWLRQPDNHV H[SOLFLWD QXPEHU RI WK
LQGLFDWHG LQ WKH XVXDO UHSUHVHQWDWLRQRID YHUE W
REMHFW DUJXPHQWY WKDW DUH SHUPL HG LV QRW QRUPD

[o 2o 20



-+ /H[LFDOVSHFLAFDWLRQ !HYHUE

UHSUHVHQWDWLRQ RI D WKHPH +HUH LQVWHDG LW LV H[S
SHUPL HG RQO\ QRQKXPDQ REMHFWV RUREMHEWYV ZKLFK
PDQLW\ 6XEMHFWV LQ FRQWUDVW FDQ EH RI DQ\W\SH !H ¥
XVXDOO\VSHFLAHGLQDWKHPH EXWKHUHLWLV H[SOLFLW
WLRQ LV DOVR QRW XVXDOO\VSHFLAHG EXW KHUH DJDLQ L
RIFRXUVH LV WKDW WKLV WDNHV XSDQHQRUPRXV DPRXQW
DEO\VPDOO IRQW VL]HV

$QRWKHU H[DPSOH E BXKREZA h@ WABH HUEG ZHDWKHUC ,Q
WKLV YHUE WKH YHUE URRW LV RSHQ DQG YDULDEOH ZLWK
'H FODVVLAHUAYV ' ERP OB QWKQHNGLR/P SlREHQB WK H P H
FDWHJRU\ LV A VWDHWRODH X IDWVYRQY \WKHA[ DQG LW GRHV Q
QRXQV !'HWKHPHWDNHV QHLWKHU VXEMHFW QRU REMHFW
DGMXQFWV ,WLQFOXGHVDQDUHDO DQGKDVQRLQFRUSR
VXO6[HV

SKRQ NgH
RSHQ"

YDULDEOH"
YDUW\SH RQJ KLJIK

URRW

J 8
FODVVLr{%UIO
FDWHJRU\ A VWDWILYH
+  AXKELp@ NgHIQRXQ FODVV %
FRQMXJDWLRQ
VXEMHFW 6 Y

REMHFW 2 %
DGMXQFW 3 A
DUHDO"

LQFRUSRUDWHYV
SUHYHUBV
VX6[HV ()

>>AP DOPRVW FHUWDLQO\PLVVLQJD FRXSOHRIWKLQJV W
'HWKHPHFDWHJRULHV IURP/HHU GRQAW WHOO XV DERXW V
YHUE PRWLRQ HYHQWLYH GLPHQVLRQDO HWF '‘RHV WK
PRUSKRORJ\ RULVLW&Q/NULFWO\VHPDQWLEF"
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2EOLJDWRU\HOHPHQWYV

2SWLRQDO HOHPHQWYV
/JH[LFDO VSHFLAFDWLRQ EH\RQG WKH YHUE

'LUHFW DUJXPHQWYV

IRFDO DUJXPHQWYV

JREFXVHG DUJXPHQWYV
&RPSDULVRQ ZLWK $WKDEDVNDQ DQG (\DN
9HUE ZRUG IRUPDWLRQ

.DULAV F\AFOLF PRGHO IRU $WKDEDVNDQ

$ 70LQJLW WLHUHG PRGHO

)
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2 IHURRW

2° OSJBRRWPHDQLQJVDQGJORVVHYV

'HH[DFW PHDQLQJRIPDQ\ YHUE URRWV LV VRPHZKDW YDJX
GRQRWH[LVWDORQH LQVWHDG WKH\RQO\RFFXULQYHUE
SKHPHV WKDW FRQWULEXWH WR WKH OH[LFDO PHDQLQJ !X
YHUEURRWY 70LQJLWURRWV YDU\LQDEVWUDFWQHVVLQ

LQ $WKDEDVNDQ O D QRXIQH RERPBDN R

IHFRQFHSW H[SUHVVHG E\WKH YHUEDO URRWDQG LWV ¢
EHTXLWH VSHFRNEFI DAWLYH ALQIHWMWURRG HDWGC RU
IHFWLYH A£OHDGRQHREMHFWC RUURRW VWHPPHDQ!
JHQHUDO WR WKH SRLQW RI DEVWUDFWLRQ FDSDEOHF
UHSUHVHQNWDID&H BHMWLYH ,PSHUIHFWLYH GHQRWLQJ
PRYHPHQW VWDWH RI EHLQJ RU VKDSH FKDUDFWHUL]F
TXDOLW\RIODWQHVV DQG H[SDQVLYHQHVVC

6RPH$WKDEDVNDQLVWV KDYHDYRLGHG WKHLVVXHRIKR
QRWJORVVLQIJWKHP ,KDYHHQGHDYRUHGWRJORVV HYHU
VLEOH VR WKLV LVQRWDQRSWLRQ !XV,DPIRUFHG WR Gt
PHWKRG , XVHWRGHWHUPLQH WKHPHDQLQJRIDYHUE URR
LQJVRID QXPEHU RI YHUE WKHPHYV ZKLFK DUH EXLOW XSRC
WKHIROORZLQJ YHUE WKHRBYZX®PKKNVFWHDWH WBEWYWDRERWS O
FRQFUHWH PHDQLMWREN QEFMH, FXWC

+tu @ 6KELp@ [qDDVq
AVOLFH HVS SUHSDULQJAVKIRUGU\LQJ C

E 2 6KELO@ [qDDVq
AVOLFHRSHQ VSOLWRSHQ IRUGU\LQJ C

F 2 NDK&Lp@ [qDDVq
AVOLFH FXW LQWR WKLQ VOLFHV IRRG IRUFRRNLQJ
ERDUGV C

G 2 NDK6L O@ [qDDVq
AVOLFH IRRG ELWH VKDUN C

8QIRUWXQDWHO\PDQ\ YHUEURRWV DUHQRW VR FOHDU E
EXLOWDURXQG WKHP KDYH PRUH GIWWHWRIARQW PKPIQLQJV !
URRW ZKHUH HDFK WKHPH KDV D VHQVH RI YHUWLFDO HUHF

o003
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EXWWKHHVVHQWLDO PHDQLQJ RI WKH URRW LV GLOFXOW
IROORZLQJ WKHWRPRV\VKRZ,

+] B QE[aKZBP@ WVRRZ
ASODFH XSULJKW HVS VWLFNOLNHREMHFWYV C

E 32 &%LO@ WVRRZ
AFRQQHFW XS FRQQHFW WRJIJHWKHU VSOLFHC

F 3 QE[eKEZBO@ WVRRZ
ASODFH XSULJKWC

G 2K*L O@ WVRRZ
APRYH KRXVHKROG XVXDOO\WHPSRUDULO\ C

H NDK¥L O@ WVRRZ
ASODQW XVLQJGLJILQIJVWLEN C

| ADQ W KREQqp® WVRRZ
ANQHHOC

J 2" VgKEILO@ WVRRZ
AIURZQ ZLWK HORUWRU FRQFHQWUDWLRQ IXUURZ\

K NHL 2 WEL8BO@ WVRRZ
AUDLVH WKHKDQGC

IH VHPDQWLF UDQJH RI VRPH YHUE URRWV LV VR ODUJH W
SRVVLEOH WR DVVLJQ D VL QRRABIHDY VPR VIHLURRMRZQ RU
VWDQGLQJ XS EXW D KRPRBKRYMNMHRRRI WKHPHV ZLWK Z|I
YDU\LQJPHDQLQJV 'HIROORZLQJLVODRQIKWIMWE YLHFOLV W
WLRQDWRU\ (%Y,

+. DWY¥% .KEZIBp@ QRRNU
AIHHO SK\VLFDO RUHPRWLRQDO C

E 3KI[BKEZLp@ QRRNU
ADFWOLNH IHHO OLNH HVS HPRWLRQDO EHZLOOL

F MQ KPLH@ QRRNU
AWRXFK IHHO ZLWK KDQGVC

G [2q«KTZLH@ QRRNU
AWDVWH VDPSOHC
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WO«LO MLKF IGHED QRBR N U
APLVSODFH PLVOD\C

3 VKK&Lp@ QRRNU
AIHHO HVS SK\WLFDO VHQVDWLRQ C

2 GKELp@ QRRNU
AEORZ EHIHOW RIZLQG WDVWHC

3 [qAE£Q TDR®RLEX QRRNU
AVXLW ORRNZHOORQ EHEHFRPLQJWR EHVXLWDEC
DSSHDUDQFH EHDSSURYHGREC

2 BKELO@ QRRNU
AQRWLI\ LQIRUP EULQJQHZV HVS VHULRXV RULPS]

aDD W¥%KZR2®@ QRRNU
ASHUVXDGH WDONLQWR ZLOOLQJQHVV WR GRC

ADQ 2 KEEBbV@ QRRNU
ASURYH YHULI\ AQG RXWDQG EH VXUHRI LQYHVWL.
RXWC

WO«LO WY, KD Y @ @RRNU
AGLVOLNH GLVDSSURYHC

2 NDK&ELO@ QRRNU
AGRXEW VRPHRQHAV DELOLW\ ODFNFRQAGHQFHLQ

SWX®&LP@ QRRNU
AVXdHU SK\WLFDOO\RUPHQWDOO\ C

3 [qgW&EBEO@ QRRNU
ASHUVHFXWH FDXVHWR VX3dHU HLWKHU SK\VLFDOO!

3 GE[aKFILp® QRRNU
AGHVLUH EHDQ[LRXVWRDFTXLUHC

2 VKDK¥DRp@ QRRNU
AVZHOO XS LQFUHDVHLQ YROXPHE\VZHOOLQJ #J
TXDQWLW\C

3 GE[eKBIQPR6QRRNU
AEHKXQJU\IRU EHDQ[LRXVWRHDWC
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V aDD [aeq«L \GE| &) ®RRKE U
AEHKXQJU\IRU EHDQ[LRXV WRHDWC

W 3axXweLp@ QRRNU
AEHKDYHOLNH GR DFW LQ FHUWDLQ ZD\ EH FXVWRI

,WLVFOHDU WKDW W®& R FRNDY L\VFRFPHHDAQKLLQQIJRW R GR ZLWK IHH
DQRG VHQVDWLRQ DV LQ WKHAUVW HLIKW WKHPHV %XW V
KDYH PXFK WR GR ZLWK VHQVDWLRQ \HW DSSDUHQWO\ IHD
WKH OH[LFRJUDSKHUV ZHUH ZURQJ WR OXPS WKH H[FHSWL
WKHQRQH[FHSWLRQDO RQHVY RUZHPXVWDFFHSW WKDW W
FRQFUHWHDPHDQLQJDV ZHPLJKWOLNH 'HOD HUFDVHLYV
DUHOH ZLWK WKH SUREOHP RIJORVVLQJWKHURRWLQ VRF

' HUH DUH D IHZ DSSURDFKHYV SRVVLEOH IRU JORVVLQJ V.
UDQJLQJ URRWYV 2QHLV WR QRW JORVV WKHP DW DOO LQ\
ODEHO/O«NH PLIKW EHDFFXUDWH EXW LW LV ZRHIXOO\ XQ
RWKHUDSSURDFKLVWRODEHOWKHURRWZLWKLWVPRVW I
QRRANWK VRPHWKLQJ OLNH £IHHOC RU £AVHQVHC !LV PLJK
FDVHV EXW FDQRFFDVLRQDOO\EHFRQIXVLQJDV LQ WKH I

+ [URQ ZXGXZDQN
[WRQ &4AX GX AD QwN
QRUWK Z8.Q1G,0+&,p 1@ IHHO

AWKHQRUWK ZLYKRUEQRZLQJIC

IH ODVW DSSURDFK LV WR JORVV WKH YHUE URRW ZLWK
HTXLYDOHQW !LVLV XQVDWLVIDFWRU\LQ VRPH FDVHV EHF
RWKHUV ZKHUH WKHUH LV QR FOHDUO\ GRPLQDQW PHDQLQ.
LW LV VRPHZKDW PRUH XVHIXO ,Q WKLV JUDPPDU, XVHD PL
LQJDQG WUDQVODWLRQDO HTXLYDOHQW DSSURDFKHV GH
6LOQFH/WKBJLW YHUEVGREWER&MJDPSOHY RI PRVW YHUEV
UHDGHU DOZD\V KDV WKHRSWLRQRIFKHFNLQJP\H[DPSOH
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.2

=+

SRRW YDULDWLRQDQG DSRSKRQ\

9HUE URRWV LQ 7OLQJLW YDU\LQ WKH OHQJWK DQG WRQHF
SDUWLFXODUFRQMXJDWLRQRIWKHYHUE !'LVSDUWLFXOD
:77<)8780 vl AQFH WKHUH DUH RWKHU W\SHV RI YDULDWLRQ
WKDQ EHLQJDVVRFLDWHG ZLWK FHUWDLQ FRQMXJDWLRQV

. 2

. 2

I+

N

w

Wl

o

=+

o

&ORVHG URRW YDULDWLRAQ

2SHQ URRW YDULDWLRQ
,QYDULDEOHDQG GLV\OODELF URRWYV
SRRW VXSSOHWLRQ

3OXUDO VXSSOHWLRAQ

&ODVVLAFDWRU\VXSSOHWLRQ
,UUHJXODU URRWYV
5RRW SRO\VHP\
SRRW WXSOHYV
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3 3UHA[HVDQG SURFOLWLFV

'H PDMRULW\ Rl YHUE VWUXFWXUH DSSHDUV WR WKH OH R
SUHA[HV DQG SURFOLWLFV !'H FR QIVRASFUN GHR\P IVIKQ /O1 DIV
VLAHU ° VXEMHFW + GLVWULEXWLYH 2 WHQVH PRR(
EHQHIDFWLYH - SUHA[HV DORQJZLWKWKHKRUL]JRQWDO |
. °7 IHGLVMXQFWGRPDLQFRPSULVHVWKHLQFRUSRUD)
REMHEWYV °3 SOXUDO ° UHFLSURFDO DQG GLVWULEX!
A

IH SUHA[HVY DUH D PL[RI LQOHFWLRQDO DQG GHULYDWLR
FODVVLAHUEHLQJD SRUWPDQWHDX RIERWK W\SHV WKH V3
IHEWLYH EHLQJLQOHFWLRQDO WKHRWKHU WHQVH PRRG
OHFWLRQDODQG GHULYDWLRQDO WKHVHOI EHQHIDEWLYF
LQFRUSRUDWHY DQG DUHDO DOO EHLQJ GHULYDWLRQDO
WULEXWLYHEHLQJLQOHFWLRQDO DQGWKHSUHYHUEV EHL
DFOHDUYLRODWLRQRI*UHHQEHUJAV PRUSKRORJLFDO XQ
WLRQDQGLQOHFWLRQIROORZWKHURRW RUWKH\ERWK S
LV DOZD\VEHWZHHQ WKH URRW B ®GHMIQE@I@ON KW LRQC
FDWHJRULHV RI LQOHFWLRQ DQG GHULYDWLRQ DUH GLOXW
FHDVHVWREHD SUREOHP EXW WKH GLVWLQFWLRQ LV VWL:
VWUXFWXUH 'HRWKHU RSWLRQLV WR GLVFDUG WKH XQLY
WR D VRUWRIWHQGHQF\

3¢ &ODVVLAHU °

S
a4 p AD GD GL
V VD VL V.  G]L
O OD oL O GOL
VKVKD VKL VK M L

VHULHYV

7TDEOH OLQJLW FODVVLAHU V\VWHP
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. 3

. 3

'THUH

W\ S, p@

o

o

o

o

I+

2

3

'FRPSRQHQW
OLGGOH YRLFH
SHYHUWLYH DJUHHPHQW
IHPDWLF DQG LUUHJXODU XVHV
&KIDYHULGY ZLWX VXEMHFW

LV DUDWKHU REVFXUH SKHQRPHQRQ DVVRFLDWHG Z
DQRG WKLUG SHUVRQ REYGRWHKDW R MFHXUW SUHROHDW VLAHUYV

KHQHYHU D VXEMHFW:SDEHSHRUW KR DKYDHSULHE

WKHPH ZKLFK Q RU® V& 8 \6KHRP SR DG YWH PGDVVLAHU LQVWF
WKH'FRPSRQHQW,FKDQJHV WR
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BKFLp@ QB®GULQN 2C

K«HQ [4ZDGLQDD

K«HQ AX [4AD GL QDD
ZDWHUY:/ +4, p 1@ GULQN

A, GUDQN ZDWHUC

K«HQ ZXGXZDQDD

K«cHQ AX GX AD QDD
ZDWHLRLG6,0+%8, p 1@ GULQN
AVRPHERG\GUDQN ZDWHUC

I+

6 FRPSRQHQW

+° 7UDQVLWLYLW)\

+ + &DXVDWLYLW)\

+2 1RXQFODVVLAFDWLRQ

+ 3 1HJDWLYHV

+ $ LWXGHDQG DBHFW

+ 4 %RUURZLQJ

+ 9 !HPDWLFDQGLUUHJXODUXVHYV

N

,FRPSRQHQW

° BHDOLV

2+ ,UUHDOLV GLVDJUHHPHQW

22 $ ULEXWLYHVDQG GHYHUEDO QRXQYV

N
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&RPSDULVRQ ZLWK $WKDEDVNDQDQG (\D|
° 'H3URWR $WKDEDVNDQ FODVVLAHU

+ 'H (\DN FODVVLAHUDQG WKH 3URWR $WI
FODVVLAHU

2 S5HFRQVWUXFWLRQRIWKH3URWR 1D 'H
8 O6HPDQWLFV RIPLGGOH YRLFHDFURVV W
’ &RPSOH[LW\RIWKH 70LQJLW 6 FRPSRQF
H 'HPDWLF XVHVDFURVV WKH IDPLO\
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VHULHV

ao

7TDEOHBULRU 3URWR $WKDEDV OO BODBMYILAHU V\VWHP

VHULHYV

TDEORRXUWUHQW 3URWR $WKDEDONBQ FODA/VLAHU V\VW

w~

S’ )
1 1 &1 1
ap \b G GL
\L L

VHULHYV

7TDEOH\DIN FODVVLAMUD/XV W HPs» ¥

& p \Lp pG \LpG
VV \LVVG \LVG
\L G \L G

VHULHYV

7TDEOHBURWR 1D 'HQH FOODMWWLWHWWAVWHP
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3+ 3UHA[FRDOHVFHQFHIURP °WR °3

IH SUHA[HV IURP WKH FODVVLAHU ° WR WKH REMHFWV °3
PRUSKRSKRQRORJLFDO FKDQJHV ZKHQ WKH\ DSSHDU WRJ
QDWLRQV DQG WKHVH FKDQJHV DUH KDUG WR H[SUHVV E
OHHURISA¥M IRU WKH FRQFLVLRQ RYHU FODULW\ UHSUHVHC
SKRSKRQHPLF UXOHV IRU SUHA[FRPELQDWLRQVC DV D V\V\
DWLYH SKRQRORJ\VW\OH RUDFWXDOO\3 LIDOO WKH VXE
LQFOXGLQJIHHGLQJ EOHHGLQJ DQG FRXQWHUEOHHGLQJ
IHHGLQJ 'LVSUHVHQWDWLRQLY GLOFXOW WRFRPSUHKHQ
ZLWK 70LQJLW SKRQRORJ\ /HHUAV WDEOHV DUHVRPHZKDYV
SRRU OD\RXW FKRLFHV ZKLFK PDNHV WKHP DOVR GLOFXOW

>BDONDERXW 6HWKAV DQDO\WLVLQDQ27IUDPHZRUN ZKL
DVDPHWULFDO V\QF@®H SKHQRPHQRQ

IH SUHA[ FRDOHVFHQFH UXOHV DUH PRUSKRSKRQRORJL
VKDSH RI WKH FODVVLAiHU !'HUH LV D PLWHPDIWHRVKFIODNR U PV E
VLAHUV % L H pW® RAKHHBLRMREC SR Q H Q AV D QHEVWIIOHD YR Q7 H U V
ILVLVEHFDXVHWKHFRDOHVFHQFHUXOHV DUH SKRQRORJL
FDO DQG VR WKH\DUHGHSHQGHQW RQ WKH SKRQRORJLFD(
WKDQ LWV PRUSKRORJLFPROIBNDW.XHH\K DD RQBROWKH IRUP
&D R&L 'H FOD VA, AH1® KDV WRHMHIRAWKXV IDEOV LQWR WKH
FDWHJRU\ W K& AOO® KIDAWVHW K DRUPW KXV ID&DV LQWR WKH
FDWHJRU\ DQG WK HD E® B DV L\l KDDRIGPW K XV IDOOV LQWR WK
&LFDWHJRU\ ,Q AFQWVDNVAHWKADQ KD YHHADR\IRI WKH IRUPV
RGLWKH I/ROUF WUHDWHG G BRDEH R QXN LWRPDV XQLTXH EHKE
LRUV GXH WR WK HF RVD\ERPHBMKH WZR JURXSV RI FODVVLA
VKDSHV DUHJLYHQ DORQJ ZLWK WKH YDULRXV FODVVLAHU\

IHSUHA[HV ZKLFK SDUWLFLSDWH LQ SUHA[FRDOHVFHQFF
PDMRU FODVVHV WKH FRDOHVFLQJ SUHA[HY DQG WKH HG.
SUHA[HY DUH WKRVH ZKRVH XQGHUO\LQJ IRUP LV REVFXUH
DOHVFHQFH DQG WKH FODVV FRPSULVHV WKH FODVVLiHL
WLRQ DVSHFW SUHA[HV DQG WKH LUUHDOLV LV LV WKXV
1 EXW H[FOXGLQJ WKH SIHHMEUL ERWE®H RO SDUDGLJPV RI
GLVWU@ENWGYH SUHA[HV FRPSULVH WKH VHOI EHQHIDFWL
DQG YHUWLFDO VXUIDFH SUHA[HV WKH LQFRUSRUDWHG Q
MHFWV 11XV WKLV FODVV VSDQV IURP - WR °3 1RW DOO H
FRDOHVFHQFH VLQFH RQO\WKRVH ZKLFK KDYH D &9 , VK
KRUL]JRQWDO DQG YHUWLFDO VXUIDFH SUHfA[HV ZLOO DOZD
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RIWKHREMHFWVDQGLQFRUSRUDWHG QRXQV SDUWLFLSDYV
DUHPDQ\SUHA[HVY ZKLFK KDYH VKDSHVY RWKHU WKDQ &9 ,



-3 3UHA[HVDQG SURFOLWLF

6HULHV 6HULHYV

6KDSH )HDWXUHV 6KDSH )HDWXUHYV
O \Y V K a
& +4> |, $1Q@ V V K a +4>35, 5140

&D +4>3%, 0@ VD VKD AD +4>3%, 14D
&L +4> , 1G@L G]L ML &D +4> , §1@&D
&L +4>3%, 0@ VL VKL &L +4>, 1@L

D 1RKDSHYV EaVKDSHV
7TDEORRODVVLAHU VKDSHYV

&ODVVL HU VKDSH

3UH [HV )

a & &D &L AD
AX [&D [AZD [AZD& [4ZD&D [AZD&L [4ZDD
AX WX ZXWRR ZXWRR& ZXWX&D ZXWX&L Z X\
AX L AL AL& AL&D AL&L AHH aLAD
AX AL AHHA AHHA& AHHA&D AHHA&L AHH/
AX GX ZXGX ZXGX& ZXGX&L ZXGXZD
AXa ZX ZX& Y, ZX&L ZRR a XzZD

&9 AX [4D &9[4zZD &9[&4ZD& &9[&Z&D &9[&Z&L &9J[4
&9 AX WX &9ZWRR &9ZWRR& &9ZWX&D &9ZWX&L &¢
&9 AX L &9AL &9AL& &9A&D &9A&L &HHAD
&9 AX AL &9AHHA &9AHHA& &9AHHA&D &9AHHA&L &
&9 AX GX &9ZGX &9ZGX& &AZGX&L &9ZGXZD

&9 AX &9ZX &9ZX& Y%  &9Z& &9,ZD

7DEOH&RDOHVFHQFH RX /KKEINHIFFWL YBIQG FODVVLAHU DOVR
SUHA[HNBERIABU U
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&ODVVL HU VKDSH

3UH [HV
a & &D
s NXUD NXUOD& NXuD&D
Jb /=D m@ N 4ZD N GZD&N GZD&D
JD / @D WXJD[AWRR JD[&WR[R& X & D
JDaeHH JDeHH® & L&D
M)/%DI'{PJ&HH N 2 HH® & L&D
JD / D AL JD[&AL JD[AAUB[AAL&D
JD / D GX JD[&GX JD[&G %&
, JXe&eD JXe&eD .
Jb /&b {NaZD N&ZD}JXM&D
&9 JD / &D [&D &9NZuUD &9INZUD& &9INZUD&D
&9 JD / D WX &9JD[AWRR &9JD[AWRR& &9JD[A&V
&9 JD / &D L &9Na&HH &9Na&HH& &9Nea&e L&D
&9 JD / &®D AL &9JD[AAHH &9JD[AAHH& &9JD[AAL
&9 JD / &D GX &9JD[AGX &9JD[AGX& Ya
&9 JD /& D &9NZe&eD &9INZaeD& &9JIX[&&D

7DEOH&RPOHVFHQRWMRIINWEMHFW DQG FODVVLAHU DOVR
SUHA[HNBBRILBUWBLLQFH I XWX U U BEROA\UWAKH PODVVLAHUYV
& D@MDRFFXU
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&ODVVL HU VKDSH

3UH [HV -
a & &D &L AD
alapo [AD [AD& [4D&D [AD&LADD
awXx WRR WRR & W X&D WW XRB L
alL HH HH& L&D L&L LAD
aAL AL AL& AL&D AHHAGL AHHA
aGX G X GX& ¥, GX&L GXZD
aa a L& &D &L AD
X & [&D {[éZD [AZD& [4ZD&D [AZD&L [4ZDD
X[&D X[&D& X[&&D XKgBHOL
Xaa X X & Y, X&L XZD
, X G X XGX& Yo Ya Ys
XaGX {GX GX& Y Y Y
&94[4D &9[&D &9[&4D& &9[&4&D &9[& &L &9[4D
& 94 W X &9WRR &9WRRS& &9WX&D &9WX&L &9WX.
&94aL &HH &HH& &HH&D &HH&L &HHAD
&94 AL &9A &9AL& &9A&D &9AHHAG&GL &9AHHA
&94 G X &9G X &9G X & 3 9G X &L &9GXZD
& 944 &9 &9& &9&D &9&L &9AD
&9 X [aD &9k,[AD &9k,[AD& &9k,[&4&D &9k,[A&&L & ¢
&9 XA &9k, &9k, & ¥% &9k,&L &9k ,AD
&9k,GX &9k,GX& Y,
&9 MGX{&gex &9G X & Yo Ya Ya
&9 X4,[4D &X[&D &X[aD& &X[&&D &9X[&&L &X[4&
&9 X34 &RR &RR& &X&D &&&2.D
&9 /a4 & X &X & &X&D &X&RR

7TDEOH &RDOHVFpHRRMAIDWLRQ DVSHFW VXEMHFW DQG
HGJH &9 SUHRNBHRWRI U 1 RW HNREADW NDD



-3 3UHA[HVDQG SURFOLWLF

6XEMHFW  +
° JLUVW SHU¥RQ VLQJXODU
°° &RPSDULVRQZLWK $WKDEDVNDQ
JLUVW SBMXVRQ SOXUDO
2 BHFRQG SHWWRQ VLQJXODU
3 H6HFRQG SHUVRQ SOXUDO
ILUG PHUVRQ
U 'LUG SHUWGRQ REYLDWH
 QGHAQGWH KXPDQ
'LV W ULEDE® D a8
° B6FRSHRYHUHQWLWLHYV
6XEMHFWKRRG DQG REMHFWKRRG
2 B6FRSHRYHUHYHQWYV
3 5HODWLRQVKLS ZLWK °p GLVWULEXWLYH

I+

=

I+
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. 3

. 3

3HUIADFWLYH
° &RPSDULVRQ ZMSHK $MAKDVELDWND Q
,QQHU DVSHFW FRQMXJDWLRQ
*2PRQMXJDWLRQ DVSHFW
°° &QRPSDULVRQ ZNSMKI$MAVDIEYDH/ N D Q
L ADFRQMXJDWLRQ DVSHFW
H+° &RPSDULVRQ DITWR SWKDEDVNDQ
L HDFRQMXJDWLRQ DVSHFW
T ,UXHROLYV

T T T

>>OHHKDNVMNMUHH WA\SK WXKRDIQUU KD@ @V

. 3

.3 .

. 3

T ° &RPSDULVRQ ZZ\QK $IWKDEB®VND Q
2XWHU DVSHFW FRQMXJDWLRQ 1
. ° O0RDBDO
. *DFRQMXJDWRQ DVSHFW
6HO|I EHIDHIDFWLYH
°” +RUL]JRQWDO VXUIDFH
°~° &ODVVLAFDWRU\ XVH
°°  9HUWLFADONVXUIDFH

°°c ° &ODVVLAFDWRU\ XVH

°2
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I+

I+

+ + + + H+ I+

I+

,QDOLHQDEOH LQFRUSRUDWHYV
5HODWLRQDO QRXQV
° VKXG
+ J%DVH
2 RDRP
3 $GBRRQG
D B RW
L 9LEDQLW\
1  %MH&DHH Q
WHIKALQ G
. % VDL G H
°~ \QWLGH
°°  HEHDWK
°+ 8Q@MNQRZQ
%RG\ SDUWYV

° MDQG

°° &ODVVLAFDWRU\ XVH
+  DR&AYB

2 WOWLGH

3 WD G

8 ° &ODVVLAFDWRU\ XVH

[e]

[e]



> .3 3UHA[HV DQG SURFOLWLF
o
X
E_‘y 3UH [ '"HULYDWLRQ
o GDD DGDBELWV VXUURXQGLQJ SHULSKHU\C
o JX DJELWY EDVH EX C
O L "E"C
T VKX DVHKELWV HQGG
> WD D WELWV ER RPC
A WpDD DWgbWgEDRWV ODQGZDUG VLGHC
O Wp«L D WEEHKLQGLW DUHDVFUHHQHG E\LWC
I [4RR D [@RERPLGVW WKHP ZLWKLQLWG
[ADQ D [=EDQWV YLFLQLW\ QHDULWGC
[ApDD D [FNBDFHV EHWZHHQ LWC
\HH D\HELWV XQGHUQHDWK EHQHDWK LWC
\LN D\"MLQVLGHLW VKDOORZFRQFDYHWKLQJ C
GDDHLWX GDDEKHWMRLQWGC H J HOERZ ZULVW
GXN NOIGRRAWVNLQC XVX QPW RFDIONLY YRNEQE
JLQ DJHEQWY WDLO dLSSHUC
ML GX MERLV KDQG DUPC
NHH\ GX NMHLV NQHHC
ODND ODMDOLPHQWDU\FDYLW\C
>~ OLG [aBX OUBKIF¥QHFN WKURDWG
= OX GX @KLV QRVH LWV SRLQWGC
> VH aVDAYRLFHC
0O VKD GXVAELLVKHDG LWV WRSC
® VpDDQ"AOLPEGC
® VpDuU NDgDOBERQHC XVX QFWIQODIWV ERBDEE
T VpHH N®X VAHMHV H\HEURZC

WD[&p GX WEK[LY KHDUWC

WHR[p GX WURENREHOLQJ RQ KLV NQHHVC
W X DWEAWYV LQVLGH KLV PLQGC

W X G[&pBIX W XE Kok y«D Q X&' X WAIRIPV EX [@H0RSHQLQJC
WOPpLU X B EKHIVAAQJIHUC

ZDU NDGX ZDAEBLV H\HC

[4D D [ee BEDLAVV IXUC

[&L "/EVKRXOGHUC

[ApD a GXOEKKY PRXWK LWV RSHQLQJC
[ApDWXG X [EK&V PREXWRACWY LQVLGHC
[ApXV NGX [RRWIRRW OHJC

7DEOH,QDOLHQDEOHLQFRUSRUDWHG QRXQV

02+
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I+

ARV H

L \VOHRVBH

1 )K&®DKDLU

. JIZQLO
6KRKOGHU

°T VILPEQ

°°  OLKSF Nee q

°+ ZD(@HN D

°2 VHBMD

°3 [ge@RW ND

°"  (\WHEHHR R D

°1 G X NLND

°q  WIOQLHUV KD

°. N.IQHI\H

°, - QHHRQ4QJ
,QVLGEFDWRXWK

° $OLPHQWND\ FDY LW\

+ WQK'qH

2 G DDLQW

3 \WHBI[ReyW

+ + H+ 4+

I+
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8 °2 $OLHQDEOHLQFRUSRUDWHV °%

3UH [ '"HULYDWLRQ

J.D[& J'DEFM\LQJ ZHHSLQJC
VKDNXNVKDNER[KLUVWC
[ApDVDNZGNEEUHDWK OLIHC
\DDQ \DDAKXQJHUC

\DWD WHEVOHHSC

WDD " APLVVLQJC

NDQLNNDQWHMNMSRUW QHZVC
ND\LN ND\«ERRLVHC
\DN&D \DBEUHSURDFK FXUVHC

NAHH aNBMEGDZQC
[HH a[HIHEGXVN VKDGRZC
\HH a\H\HEWLPH{HBDWPRPHQWC

DDQ DDEODQGC

KLQ KH@EIUHVK ZDWHU ULYHUC
QDD OQDAFODQ QDWLRQ SHRSOHC
VDD VDAQDPHC

VKDHDMKD DEAEXDGOHC

\DNZ \DDNEFDQRHC

7TDEOH$CEHQDEOHLQFRUSRUDWHG QRXQV °=%

s oz o ke

'H LQFRUSRUDWHG DDJ teN GGDHELAK Q& XQRP WKH LQGHSHQG H (¢
IDDA®EU\ FU\LQJC ZKLFK LV WKH8KI®PLHH@ R BBEEWLQ WKH YHU
ZHHSC !'HLQFRUSRUDWIHDG &0 LLHD DEO\W IDRAHDR |1 DQ DFWLY
LQFRUSRUDWH DM GHV-RXV:VHG E\
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2 DID[aK®BLV@ABHHJ\C
NHL a@D[& @D[&\LVDW«H
NHL eeD[a JD X &D \L VD W«H
XS FUG2A::/4+684 +&, VS® EH
A\RX SO 2MORWRUNGY,

/HUHDVRQV IRUVHOHFWLQJbKEWIH UDXE gaft Y \H-CUREUW K H P H
WKH WIIDH&EB L V@ A6HH\C ZLWK WK HDU8BRXFOBWH G, W LV
SRVVLEOH WKDW WKHOD HUPD\LPSO\DVRUWRIDGYHUVD\
WKRMHULHV FRPSRQHQWLQWKHFODVVLAHU EXWWKLVLVGL
SRVVLELOLW\ LV WK D Wi DVIX[H\WRHPHRZEXMHGRRQVW KH DFWLR
FU\LQJ ZKHUHDV WKH W K H PH[LAL PVRKUH IFRRAXS/RHIUGEDRVHS KH VW L
RI'FU\LQJ EXWDJDLQ WKLVLVY GL6OFXOWWRGHWHUPLQH

3 °2 &+ IVKBWX]

3. °2 2 o LabiDW IO N Z
302 3 4 X\@DHU

3 °2 © G\@MHDS

3 °2 pu OLWMDQJ

'HLQFRUSR UDWRDG @QRXSEHDUV LQ RQH YHUE WKHPH DQG GF
DQ\REYLRXV FRUUHVSRQGLQJLQGHSHQGHQW QRXQ ,W L
WKH DOLHQDEOH LQFRUSRUDWHY DQG WKH ODFN RI WKHF
LQDOLHQDEOHLQFRUSRUDWHV PDNHVLWLPSRVVLEOH WR |
,KDYHJORVVHG LWDV £APLVVLQJCRXWRIFRQYHQLHQFH E
RWKHU PHDQLQJRIZKLFK ,DP XQDZDUH

IHWKHPH ZKLFK WKLV LQFRUSR UD [écHIEWR BEQ DSSHDUV L\
IDDA&2 EH ORQHVRPH IRU WWIR UYL YEMWLREVOE WKLV LV WKF
RQO\ WKHPH WKDW RFFRDVH LRKOREHQIRWRAR H[DPSOHV DL
JLYHQY®RU\ %Y,

o027
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2+ 3\f [ 2KWDii® IDBB2Z’EH ORQHVRPHIRU WKHYLVDJHRE

D

D[a& DDW \£[4& [ADW WDDZD £V

D[& DDW \£ [& [ADW WDD AX AD HEV
| 8;PDW DX@BW-<IDFIRLVVLHE,p 1@ ORQHVRPH
£ ,AP ORQHVRPH IRU P\WP\DRWH U@:DQ DXQWC
ZURVK \£[4& \HH WDDJX[4GD £DV

ZURVK \£ [& \L WDD JD X &®D GD HEDV
-+18IDFH:< 84PLVV/It@A::/4+62, p31® ORQHVRPH
A\RXZLOO EHORQHVRPFWRR HBEFK RWKHUC

3HQGLQJ IXUWKHU UHVHDUFK WKHUH LV OL OH IXUWKHL
LQFRUSRUDWHG QRXQ

3 °2 ¢ IHYQHHN

3

3

3

°2

02

o2

02

°2

o2

°2

1R D VLHN

5HSDRDFK
°~  DEMN a [HL
°°  'BABQ aaHL
°+  VHLRHa \HL

°2 DS

°3  BWHU
° 39RHOH
°u  MDAH

° &DQRH
. %XRGOP[xZ

02u
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3 °3 $AMDUT

3 °3° 7\SHV RIDUHDOV

3°3 + BGWDWXVDVLQFRUSRUDWHG QRXQ
3 °32 GWDWXVDVREMHFW

3 °33 &RPSDULVRQV ZLWK $WKDEDVNDQDQG ('

,QERWK70LQJLWDQG WKHS$SWKEDVNDQ ODQJXDJHV WKH YH
XODUZLWKDQLQGHAQLWHKXPDQVXEMHFW 5DWKHU WKDQC
XVXDO LQGHAQLWH KXPDQ VXEMHFW PRUSKHPH LQVWHDG
WKHVXEMHFW

22 D70LQJLW
\«, TX\D,ZDTD,
\«, TXx AD AX AD TD,,
WKXV)4>: . 8.>%,p 1@ VD)
ASHRSOHVDLG VRC

E .R\XNRQ
K=G VH,QH,H
K= G &GH,H
):-)49=)B.>+45, p@ VD\
ASHRSOMHNWWGEGC: puu

'HYHUE URRW LQ HDFK LV GLOH® H & WO IDAHA WIQKS .\R XN R C
7O0LAQDMKHPDWLF SUHA[DUH XQUHO IODWHIEBGE X3W WKHDUHDO
TI VAMKRPSVROQUH:FPRIQDWH DVDUHWKHFODVVLAHUV !'H
IHFWLYHPRUSKHPHLQ ERWKLVTXLWHVLPLODU KRZHYHU\
'HSWKDEDVNDWHFWLYH GHUL YKV FKRMI/ID 7OLQJILW UHOH]
DWKDWIXQFWLRQV DVDFRQMXJDWLRQ FODVV DQG DVSHF
LV LWDSSHDUV LQ/. R\KWRVHID@GULQ 7VXXWpLQD 6DUFHH
IDYDMRWWFH -y@¥%RQWUDVW WKHAXGHQLYW 8 HWRRBW'LY H
[MLYDMGD WKIDW GHYHORWBIGG YWR $VWKB HD MVND/QL Y H
DSSHDULQJIRUH[DESD® LOYoROMDR . BWD \ 30'Q¥%0.Q *DOLFH
DV KRLMHU 9§ 3%»»

021'[
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2QEMHFW °3
° 2EMHFWV DQGLQFRUSRUDWHG QRXQV
°° 3RVVHVVRUDQGLQDOLHQDEOHYV
° + 3RVVLELOLWSRMWKNVRSHUVRQ
JLUVW SHIBWERMQ VLQJIXODU

I+

"2 J)LUVW SHKDWRQ SOXUDO
"3 BHFRQG SHUVRQ VLQJXODU

6HFRQG SMHUWRQ SOXUDO
H !'LUGIBEHDVRQ
H° !LUGSHUVRQREMHFWDOWHUQDWLRQ
U+t &RPSDULVRQZLWK $WKDEDVNDQ DOW|
H2 ,QWHUDFWLRQ ZLWK HUJDWLYH
f !'LUG SHUVRQYRUR[LPDWH
J QGHAQBWB KXAXD Q
. ° 'LVWLQJXLVKLQJDUHDODQGLQGHAQL'
. ,QGHAQLWHMRQKXPDQ
°~ 3DDWLWLYH
°°  BSHYMK[LYH
°° °©  gRRFFXKZIHQYKHRWMRAHU REMHFWV

2.
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3 °° °+ 30XURDWXPREHU

'H SUHKPV &WD PDUNHU RI SOXUDOLW\LQ WKH YHUE ,W L\
GHSHQGHQW WKLUG S HKUEWRIDHSIO X UDYW SHIRMBX @ KH SUH |
KDYKLFK RFEXUV LQ WKH WKL UG KMHWUBXQ SOXQPBG®O SRVVHVV
WKHWKLUG SHUVRQ SIOXW IBOESHRAY/ W2S!RI \KLWKLBRDQADKOH U
WKRRDSSHDUV WR EH SXUHO\LGLRV\QFUDWLF DOWKRXJK
FDOO\WR EH VRPHZKDW PRUH FRPPRQ DPRQJ QRQ 1RUWKH

IHSOXUDO SUHA[PLJKWEHDVVXPHGWREHDPDUNHURIS
EHFDXVH RI LWV SRVLWLRQ !LVLV QRW WKH EDVH KRZHY
PDUN SOXUDOLW\RIVXEMHEWY LQ VRPH YHUEV !'HIROORZ
LQ SOXUDOL]JLQJD VXEMHFW

23 \uR NpLVEDQUOHLGUDD KDV XZD[&«H
\uR NpL VEDQUOHLUD D4 K D \[ 84
-5 ,1;¥RXQJ PDOWZHGY\>: +&, p 1@ RYHUQLJIKW
AWKRVH\RXQJPHQ FDP SHITDWIHRQNY QLTLK WV C

,Q WKLV QH[W HI[DPSOH WKH SOXUDO LV DOVR XVHG IRU D
ZKDW UHGXQGDQW VLQFH WKH YHUE URRW LQKHUHQWO\ V!
WKH SOXUDO SUHA[ VWLOO DSSHDUYV

2” 6K®Lp@ IDIDBMR SO C
\RRV\D £WN
\RR &AD HEW N
)4<84  +& p31® 3R-8
AWKH\JR WRI/VRG | YRGS »

°2
5



-3 3UHA[HVDQG SURFOLWLF

3 o

L S5HFLSURFDODQG GLVWULEXWLYH °p
L ° S5HFZBRWRKEDO

3 °p +  'LVWAD[BXWLYH

3 °f 3UHYHUEV °f

3 o

2y D \DQ XZDuw%[a
ADQ&AD u¥%[a
)*5):8.>;+#&,p 1@ JRERDW
AKHZHQWONKBUHRGAT

E \DQE£Z« XZDUY[a
ADQ >HE£AA® HY[a
)*5):.7+ 5, &>;+&,p 1@ JRERDW
ALWpV WKDW KHZHQW DVKRUHC

F \D[&A&\DN&HHJRRGE£Q
AD[& ADAN®RW £0Q
<-:5>;.+=< /+8,pSB IR-;<
A\RX ZLOO FRPHHDRBRQIAQQ OWHHWH QBT T

G \D[a£V«\DN&eHHJRRGEQ
AD[& >HEV «@ J\PDRNeHM
<-:5%-,@;.+=< ;/[+&,pS@ JR-;<
ALWVHHPVY WKDW \RX ZLOO FRPHDURXQGLQ WKH HQC

2¢ D DDQ QHLODDZDJYW
D Q QHLO D AX AD J¥uW
616;<:),,798.>;+&,p 1@ IR
AKHFDPH LQV IOGHH DL YWKLIW C
E QHLODDQDDZDJYW

QHLO >D Q@ D AX AD JuW
),,75>616;@78.>;+&,p 1@ IR

° IHPHDQLQJ KHUH LV PHWDSKRULF ZLWK WKH SHUVRQ FRPLQJ DUR
WKLQNLQJ RUDFWLQJ !H (QJOLVK £AFRPHDURXQGC ZLWK LWV FRQ
PDWEFK

°3
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*US3UH [ *ORVV 'HVFULSWLRQ

5 \RR )4< EDFNDQGIRUWK WRDQG IUR
ADD DORQJ DORQJ GRZQ REOLTXHO\

% ADD 5-6< PHQWDO VWDWH RUDFWLYLW\

& \«L aiAHo WKXV WKXV VR
NHL XS XS
\HL GRZQ GRZQ RXWRIYHKLFOH
AHHGO a AHLU alL9Wl<VKRUHZDUG GRZQ WR VKRUH
GDDU )*41<LQODQG EDFNIURPRSHQ R&RIAL
GDDN ),5): VHDZDUG LQWR RSHQ RQWR AUH

ADQ AD[& A£QQH): DVKRUH RQWRJURXQG UHVW
QHLO QHLO[& Q«I®GHVYLGH KRPHZDUG LQWREXLOGI
KDD KDDW KDDJB<O&KEDWKHHIILU WRZDUG VSHDNHU

\UR \URW \pR[& 0A@R&EHQFH DZD\ Rd LQGHI ORF
UX[&iX[&[& UGY%[&4GHL DEDFN UHYHUVHG GLUHFWLRQ
NX[ NX[[& Nw%[GH), DJURXQG LQWR VKDOORZV

aXW -:: DVWUD\WORVW

AD[&4& aADQ a ADRGHLVWRS H®G

\X[4& -44 RXWV[L&H

\DD[& 16>-0LQWR YH[KLFOH

K«HQI& 16)9 LQWR ZDa¥ HU

X[& NHL 16>1;RXW RI FRQWUR®O EOLQGO\

WZEDU[& GDDU ZURQJ E\PLVWDNHeZURQJO\
\HG[& aVHGD[& )*161¥VWDUWLQJRAGWDANLQJRS
ADDQD[& 2ADo0oQDEA) XQGHUJURK@EG

e XQDA«L a®@XQ«l6+-8EHILQQLQJ

DD 47+ WKHUH

£D ADIA& :7< WXUQLQJRYHU

VKuUR AD[& ),:7< WXUQLQJRYHUHQGZLVH
K«HQL )947+LQWR ZDWHU

JEJL )*=5*lURP KLGLQJLQWR RSHQ
«Heel )*;143URP ZRRGV RQWR EHDFK
GEDeaL )*)9 RXW RI ZDWHU RQWR VKRUH

7TDEOH$GYHUELDO SHR BOIBMWAT V
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>SBHUHpV VRPHWKLQJHLWKHU ZURQJRU SHFXOLDUDQG Kl
W KH JO RV VOINVHUEVEDA B |

QHy ID yQ IDyZDJ%G

LQVLGH LW ZLWK ,1'() VLQJXODU FDPH

OVRPHRQH EURXJKW LW LQVLGHp OLW oVRPHRQHFDP}
1RWH WKDW KHpV JLYHQ £,1'()C IBWZEKKPWIDSSRDPY MR EH
27 %HLQJDQ REMHFW DUJXPHQW IRUDQ RUGLQDULO\XQHU.
DORQHVXEMHFW DUJXPHQW LV @LUG $OVR ZK\LQGHAQL

2. D GXHHQ QHLODDZD DDW
GX HHQ OQHLO DMABXHDDW
0 8;%);-16;<: ),,7478.>;+&,p 1@ IJ&4
AVRPHRQH FDPH LQOHEH ZIBAWAKLPC

E QHLO GXHHQ DDZD DDW
QHLO >GX HHaAA® PBDDAX
),,75 >0 8:*%);-16;@47+8.>;+&,p 1@ IR

2 D KDVGX GDD NHL\DD GXVKXJX[&VDJ«L
KDV GX GDD NHL ADD 4X VKX JX[& VD J«L
840 8;DURXQ6-636,0 WLS+%&, V§® XQGHUVWDQG
EWKH\ ZLOO XQIHIW W B O G C

E NHLVGXGDD\DD UXVKXJX[&VDJ«L

NHL >V GX GDD@ ADD GX VKX JX[& VD J«L
XS840 8:DURXDG@6,0 WLS+%&, VE® XQGHUVWDQG
EWKH\ZLOO XQGHUVWDQGC

°3 4
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3 ° ° *URXSS$
3 °f °° SOWRIREWRDYQIE IURC
3 ° ° + 7URQUPDORQHC

3" WDDQ \DD\DQGXWVEU
WDDQ ADD ADVQHUG X
VHD OLRY:;.B6G RQD*> +&, p51® SXUVXH
AWKH\DUHIROORZLQJDORQJD WWRVH®MWALRQ WR WLL

*URXS %

°  OAD@®\WRRXJIKWC

'HPHQWDO ADBYHKWEY HVVHQWLDOO\WRPHQWDO VWDWHV I
W SUREDEO\RULJLQDWHG IURPDQLQGHSHQGHQW QRXQ Z
IRUP RI WKH SUHYHUE LV\FRPSOEREQB VR @Y Q\LIKN

ZKLFKLVDSUHYHUEDQGLQFRUSRUDW HOHOIR XYM HUULQJ

3°ﬂi
3°ﬂi

3° D3IGDDADKXEX W@ MOMRQIXVH 3C
UXJZE£Vp D[& GDD \DD URRZVLa&fW
UXJZE£Vp D[& GDD &aADDeaW AX
IRJ '/ 8;DURXQEX):-)48.>:+&,V 1@ IDOO
AWKHIRJFRQMWRHIG PHEL,

E 3GDD ADD aXMKX@AHAIXQGHUVWDQG 6C
WO«LO KDVGX GDD \DD GXVKXZXVJ«
WO«LO KDV GX GDD &ADD«IX VKX AX
6-/ 840 8;DURXQEBX):-)4WBS :+4, V8® XQGHUVWDQG
AWKH\ GLG QAW XNRBN YVW.DQGC

'LV SUHYHUE GRHVQRWQHFHVVDULO\RFFXULQHYHU\ WE
PHQWDO DFWLYLW\ 'HIROORZLQJDUHDIHZLOOXVWUDWL
PLIKW FDXVHRQH WR H[SHFW WKH XVH RI WKH PHQWDO SUI
WKH SUHYHUE GRHV QRW LQ IDFW DSSHDU

©32
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3+ DB GDD XWXp@ WHEHWKLQN DERXW 3C
ZDD VE D GDD[p LWXZDWHH"
ZDD VE D GDD [RAD WWH
KRD 6 8DURXQSG ;/IQVRGHE, p 1@ EH

AZKDW GR\RX WKVONRDE R ¥\ L W"C

E 36K¥ZLp@ MEB6HWKLQN 3LV WKH FDVHC
\«L[AZDDM«H
\«L AX [&D AD M«H
WKEW :/ +4&,p 1@ WKLQN
£, WKLQN VR , YAWRIL\QHMWRC

IHAUVW YHUE KDV WKH LQD O L MQ®EQ@HLIGH PU SR ICIZW HIBKQ F
LV FRPPRQ WR D QXPEHU RI YHUEV DERXW WKRXJKW DQG I+
KDV RQO\ WKH{URRW D EDVLF YHUE URRW PHDQLQJ £AWKLQ

3 °0T 2 *URXS &

3o 2° ODQQEUEIWKXVC

'[HSUHWKUEA \HY SUREDEO\RQHRIWKHPRVWFRPPRQ SUHY}
VSHHFK ,QPRVWFRQWH[WVLWVPHDQLQJLVVLPLODUWR (
LQJWKHPDQQHULQ ZKLFKDQ DFWLRQRUHYHQW RFFXUV |
RIDVWDWH ,WDOVRVHHVVRPHPLQRUXVHLQUHGXQGDQYV
IRUVRPH YHUEV DV ZHOO DV D IHZ RWKHU IXQFWLRQV ,W
SKUDVDO\S$SDKIWFKAO/HXVHG IRUPXFK WKH VDPH SXUSRVH ,Q'
FRQQHFWLRQ EHWZHHQ WKH SDUWLFOHDQG WKHSUHYHUE
SDUWLFOH RFFDVLRQDOO\DSSHDUV WR WKH ULJKW RI WKH
DSSHDU SRLQWLQJWR WKHOLNHOLKRRG RIWKHSUHYHUE
OHHUDWPW%HY WKDW\WIK Ha S HIHYY HRIGJ D V VHHGBLHD J L W

ULYHVIURPD31' A£§GSVPORRUPZLWK WKH LQGHISHQGHQW SC
LQPRGHUQ 70LQJLW ZKLFK KDV HVVHQWLDOO\WKH VDPH P
JUHVVLRQLQYROYHVWKHVRQRUD KWK FWIERFERPBYQDO IU
WKH YRLFHG YH@WMU 3UWHF BWHYHOLQJLW DQG WKHQ WKH YR
SUR[LPOQW WKHQ FDXVHV WKM MRHFIIRAAHE VAKLL R W K H Q

FRQYHUMHGBIREBRVDO KHFODLPV LWMXAHWH@WALABDD VR XU
ODFNLQJ WKLV YRZBORQUPYDMTOLQIJLW DQG WKH KLJK WRH
GLDOHFWV KHH[SODLQV DV EHLQJ GiRMQW RVEIBEIGER DO PHWDW
WKHQ KLJK WRQH GHYHOR SLIGIUISIURPUMK N IQRHQ 15D VR X V

©33
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32 31'q\DIk337q\DIWG\DIB7q\HA7OHG7 7\H B X« ®L N« L

33. D DDG«L \«L\RRDVLQHHN
£ G«L \«L 8RR DHH N
WK B K XAL 7 ;+4&,V 1@ FDWBU\
AVKHFDUULHV WKHPOHHU fIASHBSHDWHGO\C

E DDG«L NHL\«L DQDVQHHQ

£ G«L NHL \&VIDQHH Q

WKBHAMKS WKXOH62 +&, V3@ FDUY:U\

AVKHLV FDUU\LQJ WHKHHWYP XBWIKHUHC
F DDG«L \«L\DD DQDVQHHOQ

£ G«L \«L ABIIDQ@DH Q

WKHUM KXV DORIBZ +%, Vi@ FDY:U\

AVKHLV FDUU\LQJWKHP OBRQ NWRIDUG WKHUHC
G DDG«L \DD \«L DQDVQHHQ

£ G«lL ADD \aVID @H Q

WKHAMDORQJ WKHEZ +&, V3@ FDYU\

AVKHLV FDUU\LQJWKHPOBRQJNWRIDUG WKHUHC

3 ° 3 *YURXS'
30 3 °  $VANHHEEOSTW

3 VKDD \DGDD[MHL QDJ¥%W
VKDD Af GDD NHL &Dv.W
PRXQWDLQ |D&HODIBREQHE, p$® IR
AKHLVJIRLQJ XS WKMHRPRXIWDOLQC

3°03 + 'HVAHEGRIWG

o037
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sp VKDD NDDGE[& \HL QDJ%W
VKDD NE GE[&A& IJMIWQD
PRXQWDBOIGRZEQ+62 +&, p3®@ JR
AKHLVJRLQJGRZQ WWRWPRKQWDLQC

3 ° 32 S$GALMHRUBAHHDFKZDUGC

'HDGOULWRWYABILHA aAHLAQ&ILPAWHY PRYHPHQW WRZDUGV W
IURP ODQG 'H7RQJIJDVY&@BKBOWY MWK DRAUW KLY SUHYHUE GHUL?

WKH QRSB HALpEEHDFK VKRUHC 'H L QUW LDIOXIVSISQ@ R[L P D Q
LQQRYDWLRQ ZKLFK ZDV SHUKDSV PRGHOHG RQ WKH VHYH

EHIJLQ ELWK

3 ° 3 3 $E®DIMRIUDID QG C
SEOLWOGODUIARQGLFDWHY PRYHPHQW LQODQG IURP WKH VKRUH

3 °1 3 $GBDOEQYHDZDUGC

$GPDUBGOBMNQGLFDWHV PRYHPHQW RXW WR VHD IURP ODQG
$Q XQXVXDO XVHRIWKLY SUHYGDENKE&S W@ WD Y KH WKH
£2I1DOOVCLQUHIHUHQFHWRDWPRVSKHULF SUHFLSLWDW

3 D V«HZ GDDN ZXVLWEQ
V«HZ GDRBNVIAWEQ
UDL)Q5): 8.>:+%&,V 1@ FDUU\
A UDL QHIHEB® C

E GO«LW GDDNZXVLWEQ
GO«LW GDDINWAQ
VQR)Z5): 8.>;+%&,V 1@ FDUU\
/£ V QR Z>BH@@&C

JURP /D@EMR ZD WA PEXKR UH EHDFKC
JURP /DBADY D\ IURGCBXQWGRUH EHDFKC
JURP /D@EVWQR Z D POCAENDHED C

w N

Ogu
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3. °oq 7 *URXS (°
*ORVYV O;OES%WXDO ~ BHUWLQUJHQW $OODWLYH
[a G«
Y*5): ADQ 7 AD[4& AEQGH
),, 75 QHLO ¥% QHLOI[A Q«LOGH
KLWKHU KDD KRDW[& KE£DGH
KHQFH \pR \puRWuR[& \URGH
o> aX[a % aX[a[d ¢ uX[a& U¥%[&GH
),>), NX] Ya NX[[& N¥i[GH

7TDEOHOD’WLDQW IRUPV RI WKH JURXS (° SUHYHUEYV

'HJURXS (° SUHYHUEV DUH FKDUDFWHUD]JHBUEYX®YLQJ YD
GHVFULEHG WKHVHDV EHLQJ VX6[HG LQ WKHLU EDVLF IRUF
LQWKLVVLWXDWLRQLV VX%$SRMXYWE DAY \EKDPMURKH K|
SURFRODDMFG WKH KHQ FHRSHRAODL MM K D O O \KODGH U O\LQJ O\
b DOQ@RPN DQ DUIJXPHQW ZKLFK VHHPV WR QHHGOHVVO\ PXO
KLVDQDO\VLY QHJOHFKNIIMKIHNXFHASH WVMKDYRZIDRALQ WKH LPSFH
KDD&ERRPH KKHUPHEG J V4 KLWBKHEE, /| +&, ps® JRIRRW VR
R HQ KHDUG IURP VSHDNHUV LQ FDVXDO FRQYHUVDWLRQ
WKDW WKH ZKROH JURXS LV GHULYHG IURP QRPLQDO VWHP
LV VRPHZKDW REVF X UKD BRFXFHWRWQRXYX T RBIDWO\ XQUHOD)
DSRVVHVVLYH SRV B @ PR WUDWLYH

,QVWHDG , DQDO\]H WKH (° SUHYHUEV DV HDFK KDYLQJTLC
WKUHH YDULDQWIRUPV RIZKLFKRQO\WKHDOODWLYHLVG
'HEDVHIRUP LV DOZD\\KO@PQ@REHIGIYHUEV KDYHD SXQFWXD
VX6[HG IRUP ZKLFKLVPRUHFRPPRQ WKDQ WKHEDVHIRUP
WKHEDVHIRUPVGRH[LVW !'HSHUWLQJHQWIRUPVH[LVW IR
WKH I®&U[RP[A EH LQGLVWLQJXLVKDEOH IURP WKHEDVH IRUF
ORJLFDO VWUXFWXUH DQG KHQFH WKHWZRIRUPV FDQ EH F
DFWXDOO\LGHQWLFDO !'HDOODWLYHIRUPV FDQ EHIRXQCGC
DUHPRUHVDOLHQWO\GLVWLQFW WRVSHDNHUV VLQFH WK

'H £ KLW KH UKCDIUMHY WKE A KHQRDCQ B SHWREDEO\GHULYHG
IURP WKHVHFRQG SHUVRQ SOXUDO REMHFW SURQRPLQDO
UHVSHFWLYHO\ ABQRRIP B U@WIRDH Y HAXY$HYHS DGYDGLYH
NXDUHDOODVVRFLDWHG ZLWK GLUHFWLRQDOV RXWVLGH

031'[
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IHDVVRFLDWLRQRIWKH (° SUHYHUEV ZLWK WKH (+ SUHYH
'SUHYHUEV LV D VW U X F@/KHK D TRRBIFRIIROIOR CLUHYHUEV EDQ
FREFXU ZLWK HLWKHU WKH ' RU (+ SUHYHUEV VR WKHUH LV
FLDWHG ZLWK WKHP 1HYHUWKHOHVV WKH (° SUHYHUEV KI
VLQFHWKH\KDYH ZKDW DSSHDU WR EH FDVH VX6[HV DQG W
RUGHULQJLV SXUHO\D GHVFULSWLYHFRQYHQLHQFH DQG
GLYLVLRQLQ WKH ODQJXDJH

3 °q " ° S$SERDQL@WAD[ae #EHCEMBEHIDUGC

'H DEPDUSWQHHYAHLE a Af[ee alAEFRIGFWIWHY PRYHPHQW DZD\ U
VHDDQG WRZDUGV ODQG £ QAHIOQ\H /& N E BHPIRDOQQLE C
DQGLWLVIURPWKLVQRXQWKDW WKH DEPHDHU QR:SUYHA[ LV P
DUJXHWEARKMOWLQDOO\PHDQW £AJURXQG HDUWKCDQG GHVF
'"HQH VRXUFH WKDW DOVR JDYH ULVH W RQ¥IEFHDIWRKNR $WKDE
>FFRUGLQJWR/HHU WKHUHLVD GLVWLQFW GLSHUHQFH
WKHWHUPLQDWLYH !HIRUPV KHAD® QAAIRIKVHKHDEPDULQH |
WKHRQO\IRUP KHJLYHV | RIAW KWH IWH QF IRPISW HYWHLWL Q FH W K
DUH PDQ\ H[DRBQRV WKH WHUPLQDWLYH DV ZHOO $0OVR E
ULQH DQG WKH WHUPLQDWLYH FROQWGENA EHUHAMKIHROQDO F
AWRZDUGY WKHVKRUHC RUZAZWRZDUGY FRPSOHWLRQC I\
HQFHEHWZHHQ WKHP WKHQ ZK\VKRXOGWKH\EHFRQVLGH!
ZK\ GLG KH SODFH WKHP LQ GLAHUHQW JURXSV" 'LG KH HOL
YHUE ZLWK ERWK DEPDULQHDQG WHURA@DWLYH SURFOLW|

3 ° " £ $CERALONAYQHLO[AZAKRPKEDGEC

'HKRPHZDUG S URHOWMIFAIM-DWHY WKDW WKH PRWLRQ GH\
YHUE LVHLWKHU KHDGHG WRZDUGV RUZLOO HQG DW RU LC
RULQVLGHD QHDUE\EXLOGLQJ :KLFK SDUWLFXODU KRXVF
PLQHGIURPFRQWH[W DOWKRXJKLWLVW\SLFDOO\WKH KR
DERXW ,IWKHVSHDNHULV QHDUD EXLOGLQJWKHQ WKH\ W

JURP /DBELDZ D\ |IURPRQUWHYEDC 'LV FRXOG DOV RVEHE®D@GBUULYHC ZL\
EXW WKH V\PPHWU\EHWZHHQ DGPDULQHDQG DEPDULQH SDUDOOHO"
DQG DEOLWRUDO

H 'HUHLVDKRPRSKR@RRQDRXEZHVW RVQIOHPHORNMGE VKD Q D
LV XQUHODWHG DOWKRXJK D YDIJXH UHODWLRQVKLS FRXOG EH DUJX
IRUHVW WKDW FURZGV WKH VKRUHOLQH

°3.



-3 3UHA[HVDQG SURFOLWLF

LQGLFDWH WKDW WKH QHDUE QEXIRUGRINIIHWWKH KW B IZHDUHQV
IURPLWWRLQGLFDWH WKHLU UHIHUHQFH WR VRPH RWKHU

3. D QHLOJY
QHBE®IY: W
075-;/ +&,pS® IR
AFRPHLQVLGH VJ C RBDAHBRKBRHU VJuc

E QHLO\L £
QHLG NIE W
075- 84 +&, ps@ 3R
AFRPHLQVLGH SO CRUAJRKRPH SO C

2XW RI FRQWH[W LW FDQ EH GL6FXOW WRHALGWHUPLQH ZK
,Q WKLV VHQWHQFH LIWKHVSHDNHU ZDV GHVFULELQJVRP
SHUVRQDOO\ WKHQMEHERXDHE EHMQW EIXLOGLQJLQ ZKLFK WK
LV ORFDWHG DV WKH\VSRNH RUWKHKRXVH ZKLFK WKH VSF
EXLOGLQJZKLFK WKH VSHDNHU ZDV ORFDWHG LQ ZKLOH W
WRRN SODFH RUDEXLOGLQJ ZKLFK WKH VSHDNHU ZDV QH|
HYHQW WRRN SODFH !'HVH DUH RQO\D IHZ RI WKH SRVVLEC
GHVFULELQJ VRPHWKLQJ WKDW WKH\ GLG QRWOH[SHULHQF
FRXOGEHWKHKRXVHRIWKHSHUVRQ WKH\DUH GLVFXVVLC
DFWLRQ WKH\DUH GHVFULELQJWRRN SODFH RUDQ\ QXPEF

'HVSLWHDOO WKLV YDULDWLRQLQPHDQLQJ JLYHQDQ\V
PHDQL@HRIV XVXDOO\ TXLWH FQHILDW QR GIQM\RHG L Q
VSHHFK ZKHUH WKH UHIHUHQW LV QRW SUHYLRXVO\ GHVFU
EXLOGLQJRUKRXVHZLOO KDYHDOUHDG\EHHQ PHQWLRQH

IHDPELJXLW\EHWZHHQ £AKRXVHCDQG £AEXLOGLQJCLVD
RYHUWKHODVW FHQWXU\RUVR ,Q WUDGLWLRQDO 70LQJL
ULHWLHV RIOLYLQJVSDFHV 'HPRVW FRPPRQDQG FHUWDL
PHDQLQHRZDV MK KRXVHC RU PRWDID SAGS BQ &R XV H
8:C WKHFODQKRXVHPDGHRIDG]H KHZQ SODQNV IRXQG WK
&RDVW

°3
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3 °q " 2 +HINKHKWKDDW aKDDEWRKHADBEGL

3. D KDDJI%
KDBRaaJvsa W
KLWRHAR/ +&, ps® IR
AFRPH KHWDXWUDREDXHU -pp-

E KDDW\L £
KDDAWHHHE W
KLWEBHAB4 +&, ps@ 3R
AFRPHKHWDXEQKDXHU -pp-

3 ° "3 AHRFH\pPRW a\pR[aZE IV RIRKHUHC

3 °f © 7 5 HAK[WEW b B ME BISHN.C

'HUHYHUWL YalX BaDHGMLHF DBV HY EDFNZDUG PRWLRQ RU D UHYH!|
,WLVUHODWHG WR WK [ IHFXDKRIZRHY DO AR X T LIJIK WRQH XQO|

SURFOLWLF
$V H[SOD LIQ WAKIHQUHYHUWLYH DEXYdHUTELIDIORSW IRIFO LW L F
FODVVLAHU

D GX[&DND[AZGLG]«H

UX[& D ND AX [4D GL G]«H

-> 70;.¥88.>;/ +4, p 1@ KDOW

£ ZKHQ ,VDZ WKH EHDUVWRWR §SHG VKRUWC

>>K\ GRHV WKLV H[DPQ U W HDBEER |

3°0 " p $SOWOGANK[[e aNBRJBRKQGC

'H DG Y DIGIUHHYNUEEQ GLFDWHY PRYHPHQW LQWR VKDOORZ ZD
PHQW ZKLFK PD\UHVXOW LQ UXQQLQJDJURXQG

3 °f u *URXS (%
>e[SODLQ ZKA\ WKLV IJURXS VKRXOG@®GLVWLQFW IURP JURX
1 )URP /D@EMRZD UY®GEERYEKDOORZ VKRDO IRUGC

o -
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ST p°  (AMDmDIVWWUDY ORVWC
'HHUUDSWHYAKWE) GLFDWHY VWUD\LQJ RUORVLQJ

e D D[& GEDQDD GDDNDJZ«LOL WpRGD[4&
HD[& GEDQDD GDDNDJZ«LOL W¥% GE£[&
./ 8;PRQH\ DURXQG FRBJ LQVLGH
UXW ND[&ZOLVuRYV
UXWND AX [aD OL VuRV
-0 70;.48.>;/ +48,01@ IDOO
£, ORVW WKHP IVDVRWRUS ¥ V.HC

D[a& [PHHVKE\L GXW [AZDD[AHHFK
D[& [PHHVKA AX [&ONAD [AHHFK

ol 8;EXFEHW:: 78.>;/ +48,p 1@ WKURZ
£, ORVW P\\EWXRNM WY,

F GX \DDJY¥% UXWDDZDae«H[p
G X \DDNZ A~ G&AMD DeAM[p
/ 8;ERBW -::78.>;+&,p 1@ WKURZ
AKHORVWKLVY ERUWRDY DZUHFN C

G GX FKp«HQL UXWDZVLa«H[p
GX FKp«HQ A~ Al WaeRx H\X
o/ 8 ULEBRQ:: 78.>;+&, V1@ WKURZ
DDQ [apD\HH[p
HDDQ [ap«L \HH [p
WRZQ PRXWKIEHORZ

AVKHORVW KHU ULBARRUQIW:KH VWUHHWC

JURP /BIWEG&/ R JR DVWUD\ WR ORVHRQHVHOEC &I (QJ AHUUDQWC I
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H OXWI[4&DW ZXG]JLJHHW
UXW [aDW AX G]JL JHHW
-0 ;] 78.>+4, V1@ IDOO
/E,ZDV ORNRWCT %Y,

3°f u+ 7THUD[GDWADER #HFADNFCHIHQGC

'HWHUPLISDWYWBODB LY¥\D[ee a \fWGRGLFDWHY WKH WHUPLQ
RUHQGRIDQDFWLRQ RUFKDQJHRIVWDWH $V ZLWK WKH L
XVHG ZLWK YHUEV ZKLFK GHVFULEH PRPHQWDQHRXV HYHQ

I+

D ODDUpEVN \D[ADNDZVLKDD
ODDUpP£E£VN AMMMLDKDD AX
VHDZ{HHGC5 70;:.48.>:+&, V1@ VSUHDG RXW

AKHVSUHDG RXWWRNVHBZHHGC

E ZDD V£ \DQKDV NDZGL\DD\™
ZDD V£ ADQ KDV ND AX GL \DD A~
ZKDW <-:B40;.48.>#%, p 1@ KDYSHQ
AZKDW KDG KDS S HOWRUW RMKHPC

$OVR NQRZQ DV £#FKRDWLYH¢C ZAZFHVVDWLYHC DQG AFRPSOHWLYH
AFRPSOHWLYHC LPSOLHV FRPSOHWLRQ ZKLFKLV QRWQHFHVVDU\ W

ZLWKRXWKDYLQJFRPSOHWHG
° IHVHDZHHGIFDIGERE R EIDECOR WS HB L H \6 KRIGRISKWI B P ,W LV
QRAWFDOORSKW\ONRHLGHMFDIHO EXW ,KDYHEHHQ XQDEOH WR LGHQWLI

O’i
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°1
°v
°1
°v
°1
°v
°v

T T T T T T T

(O BEVRIXYWV LG HC

L QOY\DPLEKXQWR YHKLFOHC

,Q KKXDREQYWR ZDWHUC

RNt VHEAHXW RI FRQWURO EOLQGO\C
)R DODAYEY ERDRQJIJO\ PLVWDNHQO\C
$SBEHGIW LODGEG[RWLQIJ RS WDNLQJR-
,QIUDHVVLYH ADDQD[& AXQGHUJURXC(



-3 3UHA[HVDQG SURFOLWLF

3 °9T T *URXS)

3o q ° | QIXKKIDWALY H IEEEKILQQLQJC

IH LOQFHSSUMMHIXE DV«L a ITXQYL QGLFDWHY WKH LQFHSWLI
EHIJLQQLQJRIDQDFWLRQ RU FKDQJH RI VWDWH ,W LV QRV
GHVFULELQJPRPHQWDQHRXV HYHQWYV

2 D WO«LO @&@XQD\«LHHODWVp%[4[ARRU
WO«LO @&@XQD\«L L OD WVp¥%[& [& RRU
6-/ 16+-8/ +&, O31® PRYH WQL7BKW O\
AGRQPW PRYH LW HYHOQWRKHN M&LKIKWHVW ELWC
E &XQD\«LDW\DVD[[[&
@XQD\«L DW AD VD [ [ [&
16+-86,6 7;.+&, V§®@ PRYH
ALWLVEHILQQULWRWRIPRY HC

3 o € £+ /PEBEMWKHHUHC

3 ° 2 S5EWDWRFMW XUQLQJRYHUC

3o 3 S$GUWRWRWHMEUQLQIJRYHUHQGZLVHC

3 o €7 $TXKXGRRBRDVOLXBWHUC
>3UREDEO\ KRE WM R WKHBEHKIOQJ WKHAG@GR FDWLYH

3 K«HQL ZRRJIXW
K«HQLAAXXW
)9478.>; +%, p3@ IR
AKHZHQW LQWEBDLKH ZDW K U C

°° $OVR NQRZQ DV £ALQLWLDWLYHGC ZAZLQFKRDWLYHC RU £ALQJUHVVL)
HDV\WRDVVRFLDWH ZLWK LQFHSWLRQ L H EHIJLQQLQJRIDQDFWLF
REVFXUH ZALQJUHVVLYHCLVPLVOHDGLQJEHFDXVHLQJUHVV RUHQV
LPSOLHVD VHQVHRIYROLWLRQ ZKLFKLVY QRWDSSURSULDWH
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.3 9 S$EXPEUBWIRMHKLGLQJLQWR RSHQC
.3 °0 99T S$EWHOEDWRPFHRUHVW RQWR EHDFKC
.3 °9 9. S$SEDIXDMERXW RIZDWHU RQWR VKRUHC



6X6[HV

6X [ *ORVV 1DPH

[aDD 51;; DPLVVLYH

£Q -3 < UHVWRUDWLYH
DD ;15 VLPXODWLYH"
a +84 FRSOXUDO"

VKEQa FKpE£Q 16<6;LQWHQVLYH"
£uZa \EuZa FKBEXZLHSULYDWLYH

A ,-675 GHQRPLQDO
HH 41)* OLDELOLWLYH"
Na NZ " XQNQRZQ
£Opa FKp£Op " XQNQRZQ

FKp " XQNQRZQ

QDYV " XQNQRZQ
QEVp " XQNQRZQ

NEW p " XQNQRZQ

7TDEOH'HULLYDWLRQDO VXO6[HV §°

" BXO[HV

IHVXO[GRPDLQFRQVLVWVRIDYDULHW\RIGLOAHUHQW W\SH
LQYHUEWKHPHY 6RPHDUHWKHPDWLFDQG KHQFHGHULYD
DQGLQWHUDFWZLWK WKHWHQVH PRRG DVSHFW V\VWHP
YDULDWLRQGC VX6[HV ZKLFKDUHPRVWO\QRWLRQDO VXO[H\
RI WKH YHUE URRW LQ YRZHO OHQJWK WRQH DQG TXDOLYV
YDULDWLRZRDFE DSSHDUV DORQJ ZLWK RWKHU W\SHV RI U
FHUWDLQ WKHPHVY 'HSRVWYHUEV DUHDFWXDOO\HQFOLWI
JURXSHG WRIJHWKHU ZLWK WKH RWKHU VX6[HV IRU GHVFUL!

" ° 'HULYDWLRQDO 8-~

IIHGHULYDWLRQDO VX6[HV RI SRVLWLRQ $° DUHDOO DVVRF
FKDQJHV LQ WKH PHDQLQJ RI URRWYV WIRKEKQWK WXWH\ DUH C
DOLVWRIDOOWKHNQRZQ VX6[HV DV ZHOO DV WKHLU JOR\
6RPHRIWKHGHULYDWLRQDO VXO0[HVDUHIUHTXHQW EXWP
EH IXOO\ SURGXFWLY H[ aEDXWGVEKIK) RB BV KAHRIDHY WRUDWLY
EHDGGHG WR FHUWDLQ URRWV WR GHULYHQHZ YHUEV



6X6[HV

9HUE 3J SRRW OHDQLQJ

H%Q[&DD +Y HRRQ PLVVWKHWDUJHW ZKHQ VKRRWL
WpEFK[&DD +. g WpDDFK PLVVWKHWDUJHW ZKHQ VOD.
G]«L[&DD +.p G]JRR PLVVWKHWDUJHW ZKHQ VKRRW L (
VKEW[ADD 2, VKDDW PLVVWKHWDUJHW ZKHQ JUDEE
JZEO[ADD 2°, JZDDO PLVVWKHWDUJHW ZKHQ SXQFKLC
Up VK[&DD 229 GpHHVK PLVVWKHWDUJHW ZKHQ KL LQ.
[ FK[&DD 23° [&HHFK PLVVWKHWDUJHW ZKHQ KL LQJ

7TDEOH9HUE URRWYV ZLWDDPRWRUY M 3% Ya,

$ QXPEHU RI WKHVH VX6[HV DUH XQLTXH RFFXUULQJRQOC
WKHVH FDVHV WKH VWDWXV DV D WUXH VXO6[ LV SURYHQ E\
RFFXUV HOVHZKHUH ZLWKRXW WKH VX6[DO HOHPHQW SHU
YHUE WKHPHY !HVH XQLTXH RU UDUH VXO0[HV DUH GLOFXOW
WKHLU VHPDQWLF FRQWHQW DQG VR DUH OLVWHG KHUH D
DIHZ, KDYH SURSRVHG PHDQLQJV ZKLFK , DP XQFHUWDLQ |
DQGDVVRFLDWHG QDPH UHPDLQ TXHVWLRQDEOH IHFRSO:
QDPH EDVHG RQ WKHIDFW WKDW LW RQO\FRRBFXUV ZLWK
ZKLFK VYHH i

" ° ° $PLY#&DDH

'HDPLVV[YDN0 WKH PRVW VHPDQWLFDOO\ UHJXODU RI DOO
VX6[HV (YHU\YHUEURRWWKDWLWDSSHDUV ZLWKGHVFUL
VRUWRIDL[PODBQGDEO\FKDQJHVWKHPHDQLQIJWRWKDWRICL
WKH WDUJHW

VWRU\DIWHQRW WHUULEO\ KHOSIXO IRUDQDO\]LQJ WKLYV
QR GHVFULSWLRQ RI WKH YHUEV DVVRFLDWHG ZLWK LW DQ
SOHV 8QGHU WKH KHDGLQJ APLVVC WKH\JLYH WKH VHYH¢
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ZRPB@ B.>16,0+%, O1® FDSSWXUH
AWKH\ FDSW X UHGWRAH ARPHQC

"2 OL5RRWYDULDWLRQ §2

-2 ° B6\QFKURQLF V\VWHPV RIYDULDWLRQ
T2 7TRQJDVV YDULDWLRQ V\VWHP
- < 1RUWKHUQ YDULDWLRQ VA\VWHP
"2°2 B6RXWKHUQ YDULDWLRQ V\VWHP

2+ 3UH 7O0LQJLW DVSHFWXDO VXG6[HV
2+ ° $SSDUHQW IXQFWLRQV
2+ + &RPSDULVRQZLWK $WKDEDVNDQ DQG ('

N
I+
[\

SURWR 1D '"HQHDVSHFWXDO VXO0[HV



6X6[HV

"3 QQHUPRGH &3

© 3 e &R QW.LQDa KW
"3+ &RQGQWLRQDO

D £W LIJYWWQL

HE W LaJ¥%W QL
WKHBB+k A%, pS@ JRt76,
AEAZKHQ\RX IWWWRKHUHE»

E KDDWJ¥%WQL
KDRBWJY%W QL
01<0-;+48,pS@ JR+76,
ALIKHFRPHVY KHUHC LG

F D NDD[aADWJ[A£ED Q¥%JIZQL
HD ND [& DWA[AED Q¥%JIZQL
LW VX8JIRFH6 7+48,pS1® HBDW +76,
ALIKHHDWY IURPLW C LG

" 2XWHUPRGH §°
© " ° "HFHNNQYH

W D DNDK«L[AHHQ
D NAK«L[& HHQ
70;.+;+%8,pS@® SOBQW
AKHXVHG WR/ROD Q3

E DNDK«L[a QRRMHHQ
D NAK«L[& QRRMHHQ
70;.+;+&,pS@ SOB@QW.-9 ,-+
AKHDOZD\V XVHG WR SODQWC LG



6X6[HV

- 2SWBWIAYH

Rl D JZEO KDD[é XJRRGHHU
JZEO KDDHARKRW HHU

, =% 01<0%::;+&,psS1@® IRI8<
A, ZLVK KHpG RRVPRIK HIWHG

D JX DDO NZVK« [ZD[&A£DU
JXHDDO MXV[APAED
78< <-6< 1:7;/ +&,pS® HBW
£, KRSH, K @6BWU W3¢

D O O[&ZD[&£Du
O~ O a4X [ADA£ED 0
8016-/ 71:: ;] +&,pS1® HDBW
AOHW PH QB MWHHD WA C
E WO«LO £[ARRGHHU
WO«LO HEJdRRWLHHU
6-/ WKHBUK ;/+&, psS® JRI8<
AGRQpPW IMWRKHN YHG »

72 $ ULEAWLYH

"3 BXERWGLQDWH

“u 3RVWYHUEV &p

“n° JUHTXOBWDWIQHH<a QXN<
D VKNDQ[ADOQHHNFK

VK ND QD [aD O QHHN FK

. 4@07.4%6+62/ T+4, @ WHDO
A£,DOZD\VWHOMHWHH ¥%“WRU\C

01-[“



6X6[HV

E VKND[éDOQHHN QRRFK
VK ND [AD O QHHN QRRFK
. 4@07.+;/ +32, OS@ WH®O:-9
£, DOZD\VWHOO WKHVWRU\C LG

+ JUHTXHQDWLRRIMGHFHY VOANHMHHQ
SHSHOWRWhBY 8 «HNZ
&RQGQWLRMD:D Q JZQL
&ROWDQIHQ@Wa TDQ NzZa IDQ J¥%Q

N
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OHUE IXQFWLRO

/THQVH PRRG DVSHFW V\VWHP

'HFODUDWLYH
1RQ KDELWXDO

° 3HUIHFWLYH

'HFHVVLYH SHUIHFWLYH

2 PSHUIHFWLYH

3 'HFHVVLYHLPSHUIHEWLYH
) X W X UH

H 'HEHVVLYHIXWXUH

1 3RWHQWLDO
'HFHVVLYH SRWHQWLDO

I+



,° 7THQVH PRRG DVSHFW V\VW|

+= + + H+ I+

I+

+= + + H+
I+

I+

I+

+DELWXDO
° 3HUIHFWLYHKDELWXDO
'HFHVVLYH SHUIHFWLYH KDELWXDO
,PSHUIHFWLYH KDELWXDO
8 'HFHVVLYHLPSHUIHFWLYH KDELWXDO
)YXWXUH KDELWXDO
H 'HFHVVLYHIXWXUH KDELWXDO
"HRQWLF
1 ,PSHUDWLYH
+RUWDWLYH
$GPRQLWLYH
° 3URKLELWLYH
°© 2SWDWLYH

N



.+ 'HSHQGHQW FODXVHYV

°2 QLUFXPVWDQWLDO
°2 " °r QRQVHFXWLYH

°2 ~°2 PSHUIHFWLYHFRQVHFEXWLYH
°2 7 °3 J)XWXUHFRQVHFXWLYH

°2 " °° QRQGLWLRQDO

°2 “°y PSHUIHFWLYHFRQGLWLRQDO
° 2 ~°f )J)XWXUHFRQGLWLRQDO

°2 "°. QRQWLQJHQW

°2 " °  PSHUIHFWLYHFRQWLQJHQW

M - JXWXUH FRQWLQJHQW
+ '"HSHQGHQW FODXVHYV

$ ULEXWLYH
6XERUGLQDWLYH
° $GMXQFW
+ &RPSOHPHQW
*HUXQGLYH

o+ O+ W
H + + o

I+
N



, 2 7UDQVLWLYLW\

2 7UDQVLWLYLW\

2 ° $FWLYHV\VWHP

2°° 8QHUJDWLYLW\DQG ALQWUDQVLWLYHC
2° + 8QDFFXVDWLYLW\DQG £AVWDWLYH REMH
2+ 7UDQVLWLYL]DWLRQ

22 &DXVDWLYL]DWLRQ

23 'HWUDQVLWLYL]DWLRQ

3 ,QFRUSRUDWLRQ

" /H[LFDO FODVVHYV

“° 1RQ PRWLRQ
e ° GWDWLYH
© e o o 'HYFULSWLYHVWDWLYH

°°+ 'LPHQVLRQDO VWDWLYH

“°°2 GQRJQLWLYHVWDWLYH
°+ B3URFHVVLYH

“° % ° 7HOLF
°+ + 7HOLFZLWK DVSHFW

“°+2 $WHOLF

"°+3 $WHOLFZLWKLQYDULDQW URRW
° 4 $PELWHOLF



/IH[LFDO FODVVHYV

[e]

o

= + + + + + + &+ &+ + + + + + H+ H+

I+

2

2

2

N+
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(YHQWLYH
° QWHQWLRQDO
+ ,QYROXQWDU\
ORWLRQ
7THOLF
° WHPQMXJDWLRQ
+ ZHWIHRUDWLYH
2 PHMOMBDWLYH
3 TBOHRDWLYH
\RROtL B 2INWHUDWLYH
H ATH®QWDD 2 ISWHUDWLYH
T A @OFPEWHUDWLYH
$WHOLF
°  QWFHRMIMFX JD WVRIRR @ @QXGNWHUDWLYH
+ QIWRQMXJIJDWLRQ ZLWKRXW LWHUDWLY |
2 $DFRMMFXJIJDWLRQ
3 SOVHRAMIMFXJDWLRQ
, QFRUSRUDWHG QRPLQDOV
(I WHQVLRQDO LPSHUIHFWLYHV
'LPHQVLRQDODQG HIWHQVLRQDO LPSHU|
BRVLWLRQDO LPSHUIHFWLYHV



U &ODVVLAFDWRU\YHUEVDQG QRX

5

$EEUHY &ODVV ([DPSOHQRXQYV

652 O6ROLGS5RXQG 2EMHFW DSSOH VWRQH HJJ NQLIH VO
1&0 1RQ &RPSDFWOD HU ZDGRIZRRO IDNHEHDUG EXQFK |
00 OXVK\OD HU EX HU PXG LFHFUHDP VORXFKHG GUXQNI
))2 )ODW )OH[LEOH 2EMHFW VKHHW RI SDSHU FRDW EODC
6)2 6O0OHQGHU)OH[LEOH2EMHFW URSH EHOW FKDLQ VQDNI
662 O6OHQGHUG6WLO 2EMHFW ERQH SHQFLO FLJDUH H ER
$12 $QLPDWH 2EMSHFWRQ OL]DUG AVK ELUG GROO

/13% /RDG 3DFN RU%XUGHQ SDFN EHG DUPFKDLU PD UHV
2& 2SHQ SRQWDLERZAWLO ER OH ER[ PXGLQVKRYHO OLTXLG
3/2° 30XUDO 2EMHFMYV °SROHV VKLUWYVY NL HQV EHGV VHHC(
3/2+ 30XUDO 2EMHWHW®Y FRLQV EXQFKRIDUURZV EXQFK R

7TDEOH RXQ FODVVHMRRQADYD MR

&ODVYV ([DPSOHIRUP 1RXQ

5RXQG VROWGH KH #X KD/WRQH

$QLPDWH XHKH QH KDAVK

6WLFN OLNBHW# Q WH [£ KD VWLFN

)DEULF OLNM: KHH UKD FORWK

&RQWDLQHG LQ FXS O GNKH QD KDS

&RQWDLQHG LQ SDLO QD W# [HKH [HVKD IX0O |
JRRVHWH[WXUHG W pRUBMW@# U KD

OXVK\ KRW p VWH W HKD  ODUG
HDPG« KD  WKLQJV
3OXUDO{JR%IHD S URSH

7DEOH9HUEV RI KDQGOLQJ IRU QRXQ FODVVHV LQ '-QH 65
FRRN T¥%*»SOHV DUH £2UG SHREVRQ ZLOO WKURZ

. U &ODVVLAFDWRU\YHUEVDQG QRXQF

/ILNHDOO 1D '"HQH ODQJXDJHV 70LQJLW KDV D VA\VWHP RI F
GHSHQG RQ SK\VLFDO FKDUDFWHULVWLFV RIDQ REMHFW U



U &ODVVLAFDWRU\YHUEVDQG QRX

5

$EEUHY &ODVV ([DPSOH QRXQV

*(1 *HQHUDO REMHEWRN VWRQH EULFN FDQG\ XQFODVVLAHG
652 6PDOO5RXQG2EMHFW FRLQ DSSOH EDOO EX RQ SLQ
2:3 2EMHFW :LWK 3EWWW FKDLU UDGLR ZDONPDQ

5)2 5RXQG)UDPHOLNH2EMHFW EUDFHOHW NH\ULQJ H\HJOD\
8)2 8QFRLOHG)OH[LEOH 2EMHFW URSH WKUHDG EXOO NHOS
&)2 &RLOHG )OH[LEOH 2EMHFW FRLORIVSUXFHURRW FRLO |
)& )LOOHG &RQWDEMWHNHW RI EHUULHY VKRYHO RIPXG MDU R
(& (PSW\&RQWDLGKB GUXP ERZO SRW FDQRH EXFNHW WUI
662 6O0OHQGHU 6WLA 2EMHFW VWLFN ULOH EURRP SDGGOH
666 6PDOO6OHQGHU 6WLd REMHFW SHQFLO WRRWKSLFN VSC
))2 )ODW )OH[LEOH 2EMHFW WRZHO VKLUW 0DJ EODQNHW
$+2 $QLPDWH +ROGDEOH 2EMHFW EDE\ FDW GRJ FKLFNHQ IU]
':2 '"HDG :HLJKW 2EMHFW FRUSVH FDUFDVV VOHHSLQJFKLO
%)2 %XQGOHG )OH[LEOH2EMHFWY EXQGOHRIEODQNHWYV EXC
3/2 30XUDO2EMHFWRROV ERRNV AVWIXO RIFRLQV KDQGIXO |
p o) p

7DEOH OEQJLW QRXQ FODVVHV



4 &ODVVLAFDWRU\YHUEVDQG QRX

$EEUHY 9HUE([DPSOHIRUP 1RXQ

*(1  AD WHH[p%[p\DDDQDW«H@RRN

652 ND AD WHH NRRFKp«LWpDD\DD DNDQDW«HQ
2:3 VL WHH DWVKLGURN \DD D QIDVGAL®H Q

5)2 ND VL WHH N«HV \DD D NDJDIFHWD &1HQ

8)2 ML ND VL WHH W [p\DD MIRDHQDVW«HQ

&)2 ML ND AD WHH W [p\DD MERDQRW«M®SH

)& VL HHHQ NED[ZHL\DD DRXSVR® FRA&HH

(& AD WDDQ J%[pDD\DD DQHPEBEQ FXS

662 VL WDDQ UEDVpPp\DD DNIMQBW £Q

666 ND VL WDDQ NRR[ GDD SBmBNODQDVWEQ

)2 AD HDDJ[4& NPpRRGEVp \DRKLQDNVE[E

$+2 VL QRRNHLWO\DDDQDVQ®@RJ

':2 VL WDD FKEDWO\DDDQDVW&EHRG KDOLEXW
%)2 OL QDDVp VDD\DDDQDOQEXQGOHRE VDLOV
3/2 \HL VL QHL MLVKDJuRQ[p\DD\«LDQDVQHHQ WR

TDEOHOHYEV RI KDQGOLQJIRU QRXQ FODVVHYV

FDUUQRXIQ

(I[IDPSOHV D



4 &ODVVLAFDWRU\YHUEVDQG QRX

$EEUHY O9HUE([DPSOHIRUP 1RXQ

*(1  AD @&HH][p [p¥%[p DDZDERRN

652 ND AD &@HH[p NRRFKp«LWpDD DNDZRRa&«H[p |
2:3 VL a&HH][p DWVKLUPRNDBYRe«H[p

5)2

8)2

&)2

) &

(&

662

666 ND VL @eHH[p NRR[ GDDDNDZRRVa&«H[p SH(
))?2

$+2 AD [AHHFK NHLWO DD@RPa " FK

"2

%) 2

3/2 AD & HHFK

7TDEOHWHUEV RIWKURZLQJIRUQRXQFODVVHV



4 &ODVVLAFDWRU\YHUEVDQG QRX

$EEUHY 9HUHEDPSOHIRUP 1RXQ

*(1  AD WpHL WEUO DERPPWKHHL

652 ND AD WpHL NpZEWp DNDDZDWpHL HJJ
2:3

5)2

8)2 VL WpHL W [p DAVMRSWHHL

&)2

) &

(&

662

666 ND VL WpHL NRR[ GDDDNDZVLWpHL SHQFI
))2

$+2

"2

%) 2

3/2

7TDEOHWHUEV RINQGLQIJIRU QRXQ FODVVHV

0_1'[



4 &ODVVLAFDWRU\YHUEVDQG QRX
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*HQHUDO REMHFW *(1

6PDOO URXQG REMHFW 652
2EMHFW ZLWK SDUWV 2:3

5RXQG IUDPHOLNH REMHFW 5)2
6OHQGHU VWL3 REMHFW 662
6PDOO VOHQGHU VWL REMHFW 666
8QFRLOHG OH[LEOH REMHFW 8)2
&RLOHG OH[LEOH REMHFW &)2
)ODW OH[LEOH REMHFW ))2
%XQGOHG OH[LEOH REMHFWYV %)2
J)LOOHG FRQWDLQHU )&
(PSW\FRQWDLQHU (&

$QLPDWH KROGDEOH REMHFW $+2
'HDG ZHLJKW REMHFW ':2

30XUDO REMHFWYV 3/2

2WKHU FODVVHV ZLWK GHIHFWLYH SDUDG



IT 6\QWD]

70LQJLW V\QWD[ LV DO P RYIMN @& MEGH O\KXHMNWX\GDR HH® SW W R
DGGUHVV WKHV\QWDFWLF V\VWHP RI70LQJLW EXWGLG VR
KDV VLQFH IDOOH @R XW \ANHIWAKLHR®70LQJLW VIQWD[ LQ KL\
WDWAQRBU ¥ %FJ D FRPELQDWLRQ RI DG KRF WHEKQLTXHYV
WROH[LFDO V\QWI[FEHWK@WBDOWKH IRUHPRVW H[SHUW RQ
ZRUNLQJ ODUJHO\LQ WKH JHQHUDWLYH VIQWD[ WUDGLWLF
OLQLPDOLVW 3URJUDP HWBEOHURBXVNE RQFWURMPLQ V\Q
WDFWLF SURBBGWIKH/ZRI TXHVWLRQV ZLWK ZKLFK LW LV XV
OHPV KH KDV DGGUHVVHG LQFOXGH Y IFIDLEROV LuQIWE UUR JD W
WKH DSSDUHQW IUHHGREBGHZRQE WKEKWDGHUO\LQJ VWUXF
RITUHH UHODWDEB H O DXAEH V

°° 'RUG RUGHU

7O0LQJLW FDQ EH GHVFULEHG DU \KPMHQJILIQ MK BR B G RRIZLHYL
HIDPSOH¥DERM 1RWH W IODAVDWKMHHUQDWLRQ LV SUHGLFWDE
if IRUGHWDLOV

° +LV ZHEX4S\WMVLIYo }% 0 Xpu e¢X ple o |
+ V+tDXIHORMMWAWIWKH EH HU £SKUDVH RUGHUC EXW ,ZLOO XVH WKH F


http://people.umass.edu/scable/

° ° RUGRUGHU

°™> D 629
Z « VKDDZEWFK [URWAVLWHHQ
3Z « VKDDZEW[ER@®V@ oD AXVL WHHQ

%,-5 5,1, ZRPDQ@,EURZQ BEHMBUX® +¥%, V 1@ YJHH @
AWKHZRPDQVDZ WKHEHDUC

E 692
Z« VKDDZEWFK ZXVLWHHQ[uURWYV
37 « VKDDZEWarRKéE@/ > WHHQ@ > [HRWYV

%,-5 5,1;ZRPDQ@y>8.>;+48, V1@ VHEHBORZQJEHDU@

F 296 [WMRWVDZVLWHHQ Z« VKDDZEWFK

G 269 [MRWV Z« VKDDZEWFK ZXVLWHHQ

H 962 DZVLWHHQ Z« VKDDZEWFK [URWYV

|l 926 DZVLWHHQ [MRWV Z« VKDDZEWFK

1RWDOO SKUDVH RUGHUYV DUHBDBEOHQ-RYWAV LW KW UKIRZH"®
DUHRIFRXUVHGLVFRXUVH SUDJPDWLFHOHFWV DVVRFLDW
if DQG IXUWKHU VD\V £.HUL (GZDUGYV S F UHSRUWYV WKI
692 DQG 962 RUGHUVD WREHDZNZDUG FKDUDFWHUL]LQJ W

RQO\VDLGLQJUHDW PRPHQWV RIH[FLWHPHQWC
>6HH DOVRRUHOHFWV RI ZRUG R@@&@HU RQ GLVFRXUVH
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7TUDQVLWLYLW\

- 7TUDQVLWLYLW\

+ ° &DXVDWLYHYV
+ =+ SVHXGRSDVVLYHV

~2 BHQWHQFH W\SHV

2 ° &RPPDQGYV
2+ 3URSRVLWLRQV
22 BHTXHVWYV

23 'HFODUDWLRQYV

2° ([FODPDWLRQYV

2 4 'HVLGHUDWLYHV
2 ¢ )RUPXODH



°~ 3 YRFXV

~3 )RFXV

T3 ° )JRFEXVLQJ

3+ OXOWLSOHIRFL
32 ([WUDSRVLWLRQ

’ /RSLF

' ° 7RSLFDOLW\

"+ $GGUHVYV

"2 QWHUMHFWLRQV

L SURQRXQVDQGDQDSKRUD
° 3URQRXQV

°° 'LdHUHQFHV EHWZHHQ SURQRXQVDQG S
°+ 3HUVRQDO SURQRXQYV

°2 'LVFRXUVHSURQRXQV

3 QGHAQLWH SURQRXQV

°~ BHOH[LYHV

° 4 5HFLSURFDOV

+ $QWHFHGHQWYV

IRFDWLYHYV

, QWHUVHQWHQWLDO DQDSKRUD

N

w
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Y 5HODWLYL]DWLRQ

° 9 S5SHODWLYL]|DWLRQ

[e]

° 6XEMHFWUHODWLYL]DWLRQ
+ 2EMHFWUHODWLYL]DWLRQ

° . SKUDVH VWUXFWXUH

° - ° 1RXQ SKUDVHYV

° -+ O9HUE SKUDVHYV

° -2 3RVWSRVLWLRQDO SKUDVHYV
° ESROQOMXQFWLRQDQG FRRUGLQDWLR

°~°~ (OOLSVLV

o

)l
T



Il 'LVFRXUVH SKHQ

°©°* &RGH VZLWFKLQJ

IH70LQJLWVSHHFKFRPPXQLW\LVWRGD\HQWLUHO\ELOLQ
VSHDNHUV KDYH (QJOLVK DV DQ/+ KDYLQJOHDUQHG LW G»
XFDWLRQ DURXQG DJHWHQ RUVR DIDFWHYLGHQFHG E\ Q
HQFH GHVSLWH GHFDGHV RI VSHDNLQJ PRVWO\ (QJOLVK <
DFTXLUHG (QJOLVKDVDQ/° FRQWHPSRUDQHRXVO\ZLWK W
%HFDXVHRIWKLVZLGHVSUHDGELOLQJXDOLVP FRGH VZLYV
DPRQJDOO 70LQJLW VSHDNHUV WRGD\

,PXVW QRWH WKDW , DP QRW DQ H[SHUW RQ FRGH VZLWF]|
KHQFH,FDQRSHULQWKLVVHFWLRQRQO\DQHFGRWDOHYL
VZLWFKLQJ UDWKHU WKDQ DQ HI[WHQVLYH DQDO\VLV RI WK
, KRSH WKDW WKLV ZLOO VHUYH WR DW OHDVW LQVSLUH R
IXUWKHU ,DOVRLQWHQG IRUWKLY VHFWLRQ WR UHDVVXUI
FRGH VZLWFKLQJLV D QDWXUDO SKHQRPHQRQ DQG VKRXO
FRQFHUQ E\WHDFKHUV DQG OHDUQHUV

&RGH VZLWFKLQJIURP70LQJLWWR (QJOLVKDQGEDFN L\
QDUUDWLYH DOWKRXJKLWLV XVXDOO\QRW YHU\H[WHQVL
IURP (QJOLVKWR 70LQJLWDQGEDFNLVUHODWLYHO\FRPPF
DOWKRXJK D ORQJ QDUUDWLYH LQ 70LQJLW PLJKW KDYH R
(QJOLVK D ORQJQDUUDWLYHLQ (QJOLVK ZLOOR HQ KDYH
70LQJLW ZRUGV QDPHV DQG SKUDVHV !H OD HU GRHV G
KRZHYHU DQG ZKHQ VSHDNLQJ WR (QJOLVK PRQROLQJXDO
D70LQJLW VSHDNHU WR SURYLGH VHTXHQWLDO WUDQVOD\
LQ (QJOLVK QDUUDWLYH

GDXHQKDXR{HPYHNRBRPH H[DPSOHV RI FRGH VZLWFKLQJ VHO
QDUUDWLYHV FRO OHFDVHGCKING VKKHILSDERIFBW R U Y

>(QJOLVKFRGH VZLWFKLQJ@ LV XVXDOO\GRQHIRUVRP



°©° &RGH VZLWFKLQJ

VRPHWLPHV IRUKXPRURUWRHVWDEOLVK GHWDFKPHQ

WDQFHCIURP WKHVWRU\% EXWQRWEHFDXVHWKH\GRC
ZRUG

GDXHQKDXHUYHIREKYY GLOHUHQW H[DPSOHVY HDFKRIDVRP
WASHRIFRGH VZLWFKLQ 8§ KPOGDRIEHGW INHKE RORR WHOOLQJ |

7TED[OORV THIHWIRW WZR DUH LQ D VL QIKHDAHIDYVHQFH ZKH
GLVFXVVLQJ KLV ERDW A£*XLGHC

°°+ D 70H FKpX \«HV \DGE£NpZ[a [ADW VDWHH\"GDJ[&
WOH FKpX \«HV \g®%ODMpVB WHH A~ GD[&
MXVW HYHQ \RIGQ-I<FKLDES V3@ F4k)*4
VPHHQED \DDNZ D[&\«L MRIRIWHH
VPHHQED \DDNZ D[& &MXQAD W ML
ODPS ERDW;KDQGWKXAM8.>+&,p 1@ EH
A)URP MXVW ZKHQ , ZDV D\RXQJFKLOG,KDG D JDV EF
E ,KDGQLQHWHHQKXQGUHGDQGVL[PRGHO

F WOH VKpPRJIXQE[& FRPH RXW[&
WOH VKuRJIX Q£f[& FRPH RXW [&
MXVWSAEUVIRRPH BX¥
\DD QDVW«HQL
ADBQD V W«H Q A~

DORQ@8+62%, V3@ BH)<<:
AIURP ZKHQ WKH\AUVW FDPH RXW C

'HQH[W H[DPSOH LV IURP D IHZ FPoRKIDHDGWI\[W@ WKW ZKHUH
KHKDGJLYHQ RQHRI KLV ERDWYV WR KLV VRQZKR ZUHFNHG

°2 D 70H DNDZOLZE£Op
WOH D AOLAXEODP
MXVIW;.48.>:+&, 01@ EUHDN
A+HMXVWEURNHLW LQWRPDQ\SLHFHV C

E KHZUHFNHG WKH ERDW

o

'LV VWRU\LV DOVR NQRZQ LQ (QJOLVK DV A'H &DQQLEDO *LDQWGC L
ZKR NLOOV DJLDQW FDQQLEDO ZKRVHDVKHV EHFRPH PRVTXLWRYV



°©° &RGH VZLWFKLQJ

F Z« D \'"'NW £W

Z« D \"N W £ W

-5 5,1;< 6I18QVBGHNKHBUHK
QD[&DUY[AML DD GWwWQE£[&
QD BD4[& FK A~ DD U%QE£E[A&

6+62/ +&,pS®@ JR ERIDIW: 8):¥HU\
AWKHRQH , XVHGWR JRDURXQG D ORWLQ C

$QRWKHU ZRQGHUIXO. KW SDBQIYDURPDUNY WHOOLQJ

WKH VWRU\RI 1DQ WYL @ /RWRYD DRROICH VZLWFKHY EHWZHHQ
70LQJLWDQG (QJOLVK D QXPEHU RIWLPHV EXW DW RQH SF
WRQHVH ZKLFK KH OHDUQHG IURP FDQQHU\ZRUNHUV LQ KL
WRQHVH QXPEHUVDUHJLYHQLQ ,33ZLWK  FXVWRPDU\WRQ
°3s D <HW JHH VDDP V«H

MDW{ MLi VD,P{ VL,u

RQH WZR WKUHH IRXU

\UR £Z« NHL NDZGXZDa& [p

\UR £Z« BND AX GX AD & [p

WKXM 5,1%S70;.48.>7*>+%,p 1@ WKURZ 652

A2QH WZR WKUHH IRXU WKH\WRVVHG LW XS LQ WK

+ 1LV LVWKH VW RIUDRWWEKSRPEH D W H V NN OHDIHALL DRIV RHU\R B
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°+*+ S5HIHUHQFH WUDFNLQJ

5HIHUHQFH WUDFNLQJ
3RLOQW RIYLHZ

)XQFWLRQV RIUHODWLYHV

7HQVH DVSHFW PRRGLQ QDUUDWL
7RSLF VKL

'RUG RUGHU
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IDQJXDJH FRQWI

5XVVLDQ
&KLQRRN -DUJRQ
(QJOLVK

(OHFWV RQRWKHU ODQJXDJHYV
(QJOLVK

(QIOLVK KDV ERUURZHG WZR VXEVWD QW LIMRQEXQWIURP 7C
DQIGRRDV ZHOO DV D ZLGH YDULHW\RI SODFHQDPHV DQG SH

°t 3 %

.DVND

'H .DVND ODQJXDJH LV DQ $WKDEDVNDQ ODQJXDJH VSRNH
<XNRQ 7THUULWRU\DQG QRUWKHDVWHUQ %ULWLVK &ROXPE
ERUGHUV WKH ,QWHULRU 70 LRQRR WHFIAHXY B M WKLH TIDKID W [
LFDO 70LQJLWY.DVND LQWHUDFWLRQV DQG RAHUV D VKR
ZKLFK GHULYHIURP 70LQJLW



°t 3 (OHFWV RQRWKHU ODQJXD

7TOLQJLW (QJOLVIKVND (QJOLVK

K™W A~ BRXVH K«GL KRXVH

JY[pDD FXS GLMNXHWDD FXS

WED[p£EOp QHHGWBDNPEWOQHHGOH

LRQDD IXQ YaYaQHH IXQ

DW WXWHL\™ EXOGKMMWa«paHHGXWa«p EXOOHW
JDPGEDQ KRUVH J“QGEEQ KRUVH

[p%[p SDSHU PHPEUDQH Np%®SHU ERRN
VPpHLU VPRNH WVp N FLIJDUH H
VXNZQ«LQ ORXU V¥%JIXQa«paV¥%Q2a«p ORXU
Np%QWVp SRWDNpB5WYV a NpXXWV SRWDWR

7TDEOH7@LQJLWORDQZRUGV LQ WKH .DFRROHD QUXDJH DGD
1RWHWKDW WKH 70LQJLW IRUPVJLYHQ KHUHDUH VSHFLAF



IN *HQHDORJ\

6SHFXODWLRQDERXW WKHUHODWLRQVKLSRI7OLQJLW WR
WLQJIJXLVKHG KLVWRU\

EXV+PDQQPP%BH.DQ HDUO\ D HPSW WR FRQQHFW 70LQJLYV
2pRGKDP 3LPD ODQJXDJH RI$UL]JRQD DQG 6RQRUD +H VF
IURP 9HQLDPLQRYAV SXEOVYHDWDR QORI WKSO R Q LION
UHSUHVHQWHG WKH SKRQHPH V\VWHP RI 7OLQJLW DQG KH
IRUKLVWRULFDO FRPSDUDWE X W +ZFRIUNQRSHWUHINGXDWH W K D W
SUHGLFWDEO\ XQFRQYLQFLQJ DOWKRXJK LW LV LQWULJX
$NLPHO 2pRGKDP ZDV QRW YHU\ JHRJUDSKLFDOO\GLVWDQ)\
EDVNDQ ODQJXDJHV ZKLFK KDYH SURYHQ WRGD\WR EH GLV

°2 ° 3UH 70LQJLW

°2 + [/HHUAV HQGRK\EULG K\SRWKHVLV
°22 3URWR 1D '"HQH

$QRXWVWDQGLQJSUREOHPLQWKHUHFRQVWUXFWLRQRI1
RIFRJQDWH QRXQV EHWZHHQ WKH $WKDEDVNDQ ODQJXDJH

°23 '"HQH <HQLVHLF K\SRWKHVLV
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°2 3 '"HQH <HQLVHLF K\SRWKHYV|

Yeniseic Na-Dene
Ket Tlingit Athabaskan-Eyak
Pumpokol A
Yugh

Kott Eyak Athabaskan

T

Northern Pacific Coast Southern

Ahtna Tolowa Navajo
Koyukon  Tututni  Chiricahua
Carrier Hupa Jicarilla
Slave Mattole Plains Apache

JLIXUH?®2D "HQH JHQHDORJLFDO UHODWLRQVKLSV +DLGDL
NDQ RUIJDQL]DWLRQLVJHRJUDSKLFDQG QRW KLVWRULFDC



$SSHQGLFHV
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$ 6DPSOHWH[WYV

$ ° 2WKHU VRXUFHV IRU ZUL HQ 70LQJL

$ °° 3XEOLVKHG ZRUNYV
$°+ B8QSXEOLVKHG VRXUFHYV

$ £+ 2WKHUVRXUFHVIRUVSRNHQ 70LQJ
3XEOLF DUFKLYHV 3ULYDWHDUFKLYHV 8QSXEOLVKHG WU

$2 &RQYHUVDWLRQDO WH[W
$3 2UDOKLVWRU\WH[W
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% 'LFWLRQDU\

'LVGLFWLRQDU\SURYLGHV D OLVWRIDOO70LQJLW ZRUGV
DQG WH[WV LQ WKLVJUDPPDU (QWULHV DUH VHSDUDWHG I
YHUE WKHPHV RQHVHFWLRQIRUQRXQV DQG DQRWKHU VF
W\SHV SDUWLFOHVY DGMHFWLYHV DGYHUEYV

% ° 9HUE WKHPHYV

ILV VHFWLRQ LV RUJDQL]HG VLPLODVRY WRWMKKH/ \VWHP X
70LQJLW%(QJOLVK SDUW RI WKDW GLFWLRQDU\ !XV WKH
EHWLFDOO\ E\ URRW DQG WKHQ VXEVHTXHQWO\ E\ FODVYV
1RWH WKDW WKHPHV DSSHDULQJ LQ WKRVVM@®PDU PD\ QR
WKHPHY WKDW GR DSSHDU LQ ERWK PD\ KDYH D GLSHUHQW
EWWRU\ (%%,

% + 1RXQV

ILVVHFWLRQLVRUJDQL]HGDOSKDEHWLFDOO\E\LQLWLDO
SRVVHVVRUV IRULQDOLHQDEOH QRXQV OHRMQMIQPLVWHG K|

DUH QRARIBE@ QG WKRVH ZK LE B LD/SKDRIZHIQFB/R D@

% 2 2WKHUV
ILV VHFWLRQ LV VLPSO\RUJDQL]HG DOSKDEHWLFDOO\ E\ L

1+
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& 3KROQHPHLOOXVYV

& ° &RQVRQDQWYV
'HIROORZLQJ WDEOH JLYHV H[DPSOH QRXQV ZLWK HDFK S

7OLQJLW DSSHDULQJLQ ERWK ZRUG LQLWLDO DQG ZRUG
ZRUGV DUH D GEBAVEHEAMEARPVNEKIMDULRXV FRUUHFWLRQV FKD(
DGGLWLRQV 3DUWV RIWKHWDEOHAOOHG ZLWK HP GDVKH\
VRQDQWYV ZKLFK GR QRW RFFXU XV DVSLUDWHG REVWUX
FRGD QRUDUHJOR DO FRQVRQDQWY SHUPL HG AQDOO\ !I
EOHLVTHEQWKOLY LVDQDFFLGHQWDO JDS TpNHYWRWK WKDW
DQG WKDW 70LQJLW VSHRNHRNNHHOW EBXW MXVW GRHV QR
'HRUWKRJUDSKLF VIPEROV IRU XQDVSLUDWHG FRQVRQDQ
VIOODEOH LQLWLDO SRVLWLRQ VLQFH WKH V\PEROV IRU DV

FRGD FR(;V&QDQWV ZKLFK DUHDFWXDOO\ XQDVSLUDWHG

,QLWLDO )LQDO
‘RUG 7UDQVODWLRQ :RUG 7UDQVODWLRQ

W G WD ZHDVHO HD WDWKHUpV VLVWHU

WdW WIdDMHDOLRQ % Y

WpWagWpD ERDUG JPKIWGROO\ YDUGHQ

WVG] WVDWKRQJ NdDWOMLPH

WVWVWVAdIKDUERU VHDO Ya Ya

WVW VW VpHEOWK GLUW,WEBRYYDQW EOXH VN\

vV V VD,NHXODFKRMHD,VWUHH VSUXFH

Vp VgQVpD,6XQJHQHVRWDEVPEPLW

Q Q QD, FODQ WULHEMNMQWRZQ ODQG
FROWLQOXHG RQ QH[W SDJH

20w
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x
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& ° &RQVRQDQWV

/I DWHUDO3DODWDO

9HODU

8YXODU

>
|4
x ,QLWLDO )LQDO
'RUG 7UDQVODWLRQ :RUG 7UDQVODWLRQ

W7 M W7E£,WIRZVKRHTRPW 7U XJ
W7d W7dPRWKHU LQ ODZ % Y
W79qg WENEDOG HDJORBW7RHHGOHAVK

7 VK7D, PRXQWDLQVED EUXVK SODQWYV
M \ MD, VHD WURXWdD,’MRW VSULQJV

2UWK

o3

W GOW H,WQRZ W7 d DK,BMO L E X W
W dWOW [dDPRWKHU % Ya
W pNVOW pHADJIHU W \D\HO O R Z

O £[p KHURQ FUDBMHAVK WUDS
p Oq pp EUHDVW NpPpp FODP

N J ND,ZGUXP KRXWPD,NGUHVV

Nd N NdD, \DUGVWLF#% Y
Np Ng Np£,jiVK NLGQHJID,NRUHKHD G
Nk JZ NkH VDFN QD,NRHGLFLQH
NdkNZ Ndk® VPDOOSRI[% Y

NpkNGZNpKEVERUGpPV HIJAD,NpPDOO ODNH
[ [ [D,N HPSW\ VHDWKHWWDURVK

[p [a [P SRLQW [pilp DSSOH

[k [Z [KEWTDRUDSHU Nik GXFN

[pk[qZ [pkEQERRW TRIPKKHUULQJ URH
Z Z ZD,T H\H MD,ZKHUULQJ

M A $E IDFH KRUISIDYAZKDOH

T 1 TPW SLORWEUMOEBDDUURZKHDG
Td & TAdENKEDVNHW % Y4

Tp ag TR 7pPHG VHDZHHG " "

Tk 1Z Tkpbp IDUW QpTk RFWRSXV
TdkazZ Tdh@ SHRSOH WULEH Y Ys

TpkAqZTpkEWRRNLQJ SRMAPKNQLIH ZRXQG

j [ jD,NKAQJHUQDL®OpD JURXQGKRJ

ip [@gpiNk NRNDQHH W7 dHWKLPEOHEHUU\

jk [®@ZkDYWDQYDV GKWRQPROGHU EURWKHU

jpk [2q kDp GRZQ IHDWHKjPKVHG IDFH SDLQW
FRQWLQXHG RQ QH[W SDJH
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& ° &RQVRQDQWV

> X

z = ,QLWLDO )LQDO
o % N .RUG 7UDQVODWLRQ :RUG 7UDQVODWLRQ
(@)
~ H HP ODNH Y Y,
X Hk Z >*0@ "@@ Y Y,
O K K KPW ULSWLGH % Ya

Kk KZ ML,KKIRXY SO % Y,

7DEOH:RWGV LOOXVWUDWLQJ 70LQJLW FRQVRQDQWYV $GD
PDGGLHVRQ -ppf

I+
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& + 9RZHOV

& + 9RZHOV

OR 7 2SHQ &ORVHG
‘RUG OHDQLQJ :RUG OHDQLQJ

L, VGROO Nd ,WLOOHU ZKDOH

L NpEDVH UXPSVp QFDUURW

H, WWUDLO SDWK, WRPE LQGRRUV

H V«YRLFH QHVPRWLRQ OLQLPHQW

D, WVIDDPH KD,WEXUUHQW 0RZ

D 7EKHDG TE£j UDEELW

X, jXPPRQJ NpQ JROG

X 7Y%HQG NdY%@HVW

7TDEOHI&® 2HOV LQ FORVHG DQG RSHQ VIOODEOHYV

5QG 9RZ RUG OHDQLQJ

s { L, K ,QUHVK ZDWHU ULYHU
L K WKRXVH EXLOGLQJ
{ X, KX, §DOH FRPPHUFH
X K¥“ZQROGHU EURWKHU

7TDEOH)ERQW XQURXQGHG DQG EDFNURXQGHG YRZHOV L

I+



- 9HUE SDUDGLJPV

,Q WKLV FKDSWHU , ROHU D KDQGIXO RI LOOXVWUDWLYH Y|
WASHV RI YHUE WKHPHV

°~ _QWUDQVLWLYH FORVHGDURRWAVKHEBBDWLEVREMHF W
ORXGO\ C

D WKLUGVLQJXODUVXEMHFW LPSHUIHFWLYH
DeeZEDOp
DadaaeZEDOp
7B+62+4&, pS® IDUW
AKHIDUWYV KHLVIDUWLQJC

E WKLUGVLQJXODUVXEMHFW LPSHUIHFWLYHQHJDW
WO«LO RR&ZEDOp
WO«L®aADBZEDODP
6-/ 71::B+62+4&,pS®@ IDUW
AKHGRHV QRW IDUW KHLV QRWIDUWLQJC

F WKLUGVLQJXODUVXEMHFW SHUIHFWLYH
DDZD&Z£0p
D AXKAD & Z£0p
78.>;+%,p 1@ IDUW
AKHIDUWHG KHKDVIDUWHGC
G WKLUGVLQJXODUVXEMHFW SHUIHFWLYHQHJDWLY
DZXa&®Z£DOp
D X AX&eZ£E£DOp
71::8.>;+%,pS@ IDUW
AKHGLG QRW IDUW KHKDV QRW IDUWHGC

I+



'"° 6 FRRN6KEL V@ IHH

H WKLUGVLQJXODUVXEMHFW SHUIHFWLYHKDELWXD
RRe&eZEDOPpPFK
D a4 a®Z£DOp FK
71::B+62+4&, pS®@ IDUYW
AKHDOZzZD\VIDUWY KHIDUWV DOO WKH WLPHC

| WKLUGVLQJXODUVXEMHFW SHUIHFWLYHKDELWXD
Da&eZEDOp QRRFK
D %44®Z£E£DOp QRRFK
71::B+62+%, pS@® IDYAV0)*
AKHDOZD\V IDUWV KHIDUWV DOO WKH WLPHC

J WKLUGVLQJIJXODUVXEMHFW IXWXUH
DNeZD&eZEDOp
D JD Xa&ed®dZ£DOp
7/+62::/a+62+%&, pS®@ IDUW
AEAKHZLOOIDUWC

K WKLUGVLQJXODUVXEMHFW SRWHQWLDO QHJDWLY
WO«LO DDG« RR&DD&ezZDDOpL
WO«LO £ Géake X&xOh AL \ «
6-/ LWM4 1::/8+62+%&, ps@® IDXWVKXV
AQRZD\FDQKHIDUWC

L WKLUGVLQIJXODUVXEMHFW SRWHQWLDO GHFHVVL
RRa&eD&ZEDOpPLQ
D X &@DeZ£DOp LQ
71::/4+62+%, p$1©® IDWYW
AKHZRXOGKDYHIDUWHGC

'° B6FRRN6R®TLV@ IHH
'+ 6 HDWREZL V@ [&DD

+



"+ 6 HDWoR®RL V@ [&eDD

,PSHUIHFWLYH ,PSHUIHFWLYH 1HJDWLYH
[ADVD «H WO«LO X[&VD HH

44[4D VD H«H W O&XAJ 4D VD HHH

7B+62/ +#%,V3® FRRON/ 71::B+62/ +%&,V§® FRRN
A, FRRNLWC £, GRQAW FRRN LWC
WXVD «H WO«LO WXVD HH

4aWX VD H«H W O&XZ0N X VD HHH
7B+634 +&, VS1® FRRAN/ 71::B+6B4 +%, Vi® FRRN
AZHFRRNLWC AZHGRQAW FRRN LWC
LVD «H WO«LO LVD HH

a4l VD H«H W O&Xs0L VD HHH

7B+62/ ;+%,VS®® FRRON/ 71::B+62/ ;+%,VS® FRRN
A\RX VJ FRRNLWEE\RX VJ GRQAWFRRNLWC

\LVD «H WO«LO\LVD HH

aa\L VD H«H WGCaXaOL VD HHH

7B+6B34 +48,VS1® FRRAN/ 71::B+634+4&,VS@ FRRN
AE\RX SO FRRNLWE\RX SO GRQAWFRRNLWC

DV «H WO«LO RRV HH
D4a4VvD H«H W OkX&A VD HHH
7B+62+&,VS®® FRRN6-/ 71::B+62+&,VS®® FRRN
AKHFRRNV LWC AEKHGRHVQAW FRRN LWC

KDV DV «H WO«LO KDV RRV HH
KDVa®VD H«H WO« LEOXE®VYD HHH
847B+62+4&,VSI@® FRRON/ 8471::B+62+4%8, VS® FRRN
AWKH\FRRNLWGC ZEWKH\GRQAWFRRNLWC

GXV «H WO«LO GXV HH

44GX V H«H W OkX&EOG X V HHH

7B+6126,0+#4, VSI@ FRR-MN 71::B+6126,0+#%, VS®@ FRRN
ASHRSOHFRRNLW LWLV FRRNHGC AEASHRSOH GRQAW FRFR

7DEOH,PSHUIHFWLYHS\BKRGVYBPARAHFRRN 2UG 2C



"+ 6 HDWoR®RL V@ [&eDD

,PSHUIHFWLYH ' HFHVVRPSHUIHFWLYH 'HFHVVLYH 1HJDWLYH

[ADVD HH\'Q WO«LO X[aVD HH\'Q

4a4a[aD VD HHH "Q WOkX&AJAD VD HHH Q

7B+62/ +48,VS® FRRN 6-/ 1:B+62/ +&,VS®® FR-RN

/£, XVHG WR FRRNLWCA, GLGQAW XVHG WR FRRN LWC

WXVD HH\ Q WO«LO WXVD HH\ Q

4aWX VD HHH Q WOkX&aON X VD HHH Q
7B+634+4&,VS®@ FRRIN 6-/ 1::B+634 +&,VS®® FRRN
AEZHXVHG WR FRRN LWEZH GLGQAW XVHG WR FRRN LWC

LVD HH\ Q WO«LO LVD HH\ Q

aaL VD H«H WOkX&L VD HHH Q

7B+62/ ;+%,VS® FRRN 6-/ 1::B+62/ +&,VS® FRRN

A\RX VJ XVHG WR FRRNRXWYJ GLGQAW XVHG WR FRRN LWC

\LVD HH\™Q WO«LO\LVD HH\™Q

aa\L VD H«H W O&XE0L VD HHH

7B+6B4 +%& VE® FRRN 6-/ 1::B+6B4+&, V§@® FRRN

A\RX SO XVHG WR FRRRXWSD GLGQAW XVHG WRFRRNLWC

DV HH\™Q WO«LO DV HH\"Q

DaaVD HHH ~Q WO«LHABDXHHH ~Q

7B+62+%&,VS® FRRN 6-/ 1::B+62+%,Vi® FRRN
AKHXVHG WR FRRN LWEKH GLGQAW XVHG WR FRRN LWC

KDV DV HH\ Q WO«LO KDV DV HH\ Q

KDVa®VvbD H«H WO « LOXE®VYD HHH

847B+62+%&,VS®@ FRRN 6-/841::B+62+%&, VS® FRRN
AWKH\XVHG WR FRRNAEWEH\GLGQAW XVHG WR FRRN LWC

GXV HH\™Q WO«LO GXV HH\"Q

44GX V H«H W O&XA0G X V HHH

7B+6126,0+%4, V8@ FRRNG6-/ 1::B+66,0+4, V§® FRRN
ASHRSOH XVHG WR FRRSHRSOH GLGQAW XVHG WR FRRN LW
LW XVHG WR EH FRRNHIGN GLGQAW XVHG WR EH FRRNHGC

7DEOH,PSHUIHFWLYH GHFHN WKW Y BUBPKMIERRRPUG 2C

I+
(o]
I+



"+ 6 HDWoR®RL V@ [&eDD

3HUIHFWLYH 3HUIHFWLYH 1HJDWLYH
[8ZDVL «H WO«LO [ZDVD ~
4AX [&D VL H«H WOkX G X [&D VD HHH

78.>;/ +&,V1@ FRRN 6-/ 71::8.>;/ ;+&,VS® FRRN
£, FRRNHG LW ,KDYH ARFRNM®BWEFERRNLW ,KDYHQAW FRRNH

ZXWXVL «H WO«LO ZXWXVD

aAX WX VL H«H WOakX AX WX VD HHH

78.>84+%,VI@ FRRN 6-/ 71::8.>84+#4,VS® FRRN

AZHFRRNHG LW ZHKDYHFRRNHG LWC AEZHGLGQAW FRRN L

\LVL «H WO«LO\LVD

4A4AX L VL H«H WOa&X AX L VD HHH

78.>;/ +&,V1I@® FRRN 6-/ 71::8.>;/ +8,VS® FRRN

A\RX VJ FRRNHGLW KDYHFRRNHGLWC A&A\RX VJ GLGQAW

\HH\VL «H WO«LO \HH\VD

AAX \L VL H«H WOakX @A X \L VD HHH

78.>84+%,VI®@ FRRN 6-/ 71::8.>84+#4,VS® FRRN

A\RX SO FRRNHGLW KDYHFRRNHGLWC Z£\RX SO GLGQA\

DZVL «H WO«LO DZXV

D AXVL H«H W O&X. AKXV D HHH

78.>:+%,V 1@ FRRN 6-/ 71::8.>:+%,V$® FRRN

AKHFRRNHG LW KHKDEKHRBNEGAWERRN LW KHKDVQAW FRR

KDV DZVL «H WO«LO KDV DZXV

KDV DAXK H«H W O « LOXKAXNV D HHH

8478.>:+%&,V1I@ FRRN 6-/8471::8.>;:+%,V5® FRRN
AWKH\FRRNHG LW WKH\KDYHFRRNHGLWC AWKH\GLGQAW F

ZXGXG]L «H WO«LO ZXGXV

4AX GX VL H«H WOkX AX GX VD HHH

78.>516,0+%&,V 1@ FRRN 6-/ 71::8.>16,0+&,V5® FRRN
ASHRSOHFRRNHG LW LW ZDV FRRNHGC AESHRSOHGLGQAW

7DEOH3HUIHFWLYH SIMKEG M@ AEBHFRRN 2UG 2C

°2
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"+ 6 HDWoR®RL V@ [&eDD

SHUIHFWLYH +DELWXDOHUIHFWLYH +DELWXDO 1HIJDWLYH

[AZDVD «H\FK WO«LO[AZDVD «H\FK
aAX [AD VD H«H \ FK WO&X @A X [4D VD H«H \ FK
78.>;/ +&,V3® FRRN 6-/ 71::8.>;/ +#&,V58® FRRN

>):0)* >):0)*
A£,DOZD\VFRRNLWGC A&, QHYHUFRRNLWC
WXVD «H\FK WO«LO WXVD «H\FK

aAX WX VD H«H \ FK WOEkX AX WX VD H«H \ FK
78.>84+48,VS® FRRN 6-/ 71::8.>84+&,VS®® FRRN

>):0)* >):0)*
AZHDOZD\VFRRNLWCAZH QHYHU FRRN LWC
LVD «H\FK WO«LO LVD «H\FK
AAX L VD H«H \ FK WOKkX @AX L VD H«H \ FK
78.>:] +&,VS® FRRN 6-/ 71::8.>:/ +48,VS®® FRRN
>):0)* >):0)*
A\RX VJ DOZD\V FRRMEARX VJ QHYHUFRRNLWC
\LVD «H\FK WO«LO\LVD «H\FK

4AX \L VD H«H \ FK WOkX A X \L VD H«H \ FK

78.>84+%,V3® FRRN 6-/ 71::8.>84+4&,V51® FRRN
>):0)* >):0)*

A\RX SO DOZD\VFRRMELRX SO QHYHUFRRNLWC

RRV «H\FK WO«LO RRV «H\FK

D AXVD H«H \ FK W O&X AKVD H«H \ FK

78.>:+%,VE8® FRRN 6-/ 71::8.>: +#%,V$® FRRN
>):0)* >):0)*

AKHDOZD\V FRRNVLWZ&EKHQHYHU FRRNV LWC

KDV RRV «H\FK WO«LO KDV RRV «H\FK

KDV DAXR H«H \ FK WO « LEOXKA&NV D H«H \ FK

8478.>:+&,VE® FRRN 6-/8471::8.>:+%&,V3® FRRN
>):0)* >):0)*

AWKH\DOZD\V FRRN LWEWKH\QHYHU FRRN LWC

G XV «H\FK WO«LO GXV «H\FK

A4AX GX V H«H \ FK WOkX AX GX V H«H \ FK

78.>16,0+4, V§® FRRN 6-/ 71::8.516,0+4, V§® FRRN
>):0)* >):0)*

ASHRSOHDOZD\VFRRNLW LWLVQHYHUDC ASHRSOH QHYHL

7DEOH3HUIHFWLYH KDELWYB® ISV Q@QZEBHIRRN 2UG 2C

°3
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"+ 6 HDWoR®RL V@ [&eDD

)XW XUH )XWXUH 1HIJDWLYH

NXuDVD «H WO«LO X[aVD HH

AJD X%a&D [aD VD H«H WO&X&JaD VD HHH
7/+62::/a+62 +&,VS® FRRN 71::B+62/ ;+#&,VS® FRRN
£,ZLOO FRRNLWC £, GRQAWFRRN LWC

JD[AWXVD «H WO«LO WXVD HH
aJD X @D WX VD H«H W CaXaON X VD HHH
7/+62::/a+684 +#%,VS® FRBN 71::B+684 +#%,VS® FRRN
A£ZHZLOO FRRNLWC AE£ZHGRQAW FRRN LWC

JDaeLVD «H WO«LO LVD HH

aJD X &®D L VD H«H WOkX& VD HHH

7/+62::/4+62 +48,V3® FRRBRN 71::B+62/ +#&,V3® FRRN
A\RX VJ ZLOOFRRNLWEARX VJ GRQAWFRRNLWC

JD[A\LVD «H WO«LO\LVD HH

aJD X @D \L VD H«H WGCaXaOL VD HHH
7/+62::/4+624 +%8,VS® FRBN 71::B+6B84 +4&,VS® FRRN
E\RX SO ZLOOFRRNLWEGRX SO GRQAWFRRNLWC

DJX[AVD «H WO«LO RRV HH
D JD Xa&D H«H WOkX&A VD HHH
7/+62::/4+62+%8,VS®® FRRE-/ 71::B+62+#,VS® FRRN
A£AKHZLOO FRRNLWC AEKHGRHVQAW FRRN LWC

KDV DJX[aVD «H WO«LO KDV RRV HH

KDV D JA XDeelD« H WO« LEOXE®VYD HHH
847/+62::/a+62+4%8,VS1® FRKRN8471::B+62+4&,VS® FRRN
AWKH\ZLOO FRRNLWC AWKH\GRQAW FRRN LWC

JD[AGXV «H WO«LO GXV HH

4JD X &D GX V H«H W OkX&OG X V HHH

7/+62::/4+865,0+4, VS1@ FRR/N71::B+6126,0 4, V§@® FRRN
ASHRSOH ZLOO FRRNLW LWZLOOEHFRRNHGC ASHRSOHGR

7TDEOH)XWXUH SD NV B P \R® ABHRRN 2UG 2C
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,PSHUDWLYH SHUIHFWLYH SURKLELWLYH
VD O O\LVD HH\ U
adavb H Oald AX L VD HHH

7B+62/ ;+%&,VS®@ FRRO16-/ 71::8.>;/ ;+4%8, VS® FRBN
£ \RX VI FRRN LW CRX VI GRQAW FRRN LW C

\LVD O O\HH\VD HH\ U

daa\L vD H Oald AX \L VD HHH "
7B+6B34 +4, VSI@ FRRBOILG-/ 71::8.>84+4, VSI@ FRBN
£ \RX SO FRRN LA \RX SO GRQAW FRRN LW C

+RUWDWLYH +RUWDWLYH 1HJDWLYH

ubvD HH

daeD [AaD VD HHH
7/4+62 +%&,V3® FRRN
AOHWPHFRRNLWC

@DWXVD HH
deeD WX VD HHH
7/4+624 +%,VS® FRRN
AOHWAV FRRNLWC
D[AVD HH

D aaDVD HHH
7/4+62+%,V$8® FRRN
AOHW KLP FRRN LWC

KDV D[aVD HH
KDV DA#®D HHH
847/a+62+%,VS®® FRRN
AOHW WKHP FRRN LWC

7DEOHOLWFHOODQHRXWBK®D&I@DAMHERRN 2UG 2C

SRWHQWLDO 3RWHQWLDO 1HIJDWLYH

7TDEOH3RWHQWLDO SIDGKRG IM@VEBRH RRN 2UG 2C
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,PSHUIHFWLYH ,PSHUIHFWLYH 1HIJDWLYH

[AD[AE WO«LO [aZDI[&E£

Aad[ad[aE W O&X&J aD[ A £

7B+62/ +&,pS@® HBW 71::.B+62/ ;+&,VS® HDW

A, HDW LW ,AP HDA,LQQRQAVCHDW LW ,AP QRW HDWLQJLWC

7DEOH,PSHUIHFWLYHS\BKRGH@Q P&BB DW 2UG 2C
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2 SHUVRQ

DEVROXWLYHFDVH REMHFW RIWUDQVLWLYH YHUE
DOLHQDEOH QRXQ

DOODWLYH AWR WRZDUGC

DOWHUQDWLYH AZEDFNDQG IRUWKC

DUHDO AVSDFH HQYLURQPHQW ZHDWKHU H[WHQW
XQVSHFLAHG DVSHFW

D ULEXWLYH

DX[LOLDU\
PHDQLQJOHVV EDVH IRUSURQRPLQDOD DFKPHQW
FRPSDUH

FODVVLAHU YRLFH YDOHQF\ UHDOLV QRXQFODVV
'"FRPSRQHBWGGOH YRLFHR @ RE HPR.B\E DFH

6 FRPSRQWOWK YDOHQF\ QRXQ FODVV WKHPDWLF
, FRPSRQHGWIOILVUHDOLV

FRQGLWLRQDO A£LI ZKHQCGC

XQVSHFLAHG FRQMXJDWLRQ DVSHFW
FRQWLQJHQW ALIHYHU ZKHQHYHUC

GHFHVVLYH

GHPRQVWUDWLYH

GLPLQXLWLYH

GLVWDO IDUIURPVSHDNHUDQG OLVWHQHU
GLVWULEXWLYH

(QJOLVK

HUJDWLYH FDVH VXEMHFW RI WUDQVLWLYH YHUE
IRFXV

IUHTXHQWDWLYHDVSHFW

+°.
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IXWXUH WHQVH
JOFRQMXJDWLRQ DVSHFW

/&+62 IDFRQMXJDWLRQ DVSHFW
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KXPDQ
KDELWXDO DVSHFW

KRULJRQWDO VXUIDFH ZAWRS 0DW VXUIDFHC
LQDOLHQDEOH QRXQ

LQGHAQLWH KXPDQ AVRPHERG\C

LQGHAQLWH QRQKXPDQ AVRPHWKLQJC
LQVWUXPHQWDO FRPLWDWLYH FDVH Z£ZLWK XVLQ.
LUUHDOLV

AUVW ODQJXDJH

VHFRQG RURWKHU ODQJXDJH

ORFDWLYH ZA£DW LQ E\ RQC

PHVLRGLVWDO QHDUHU WR OLVWHQHU
PHVLRSUR[LPDO QHDUHU WR VSHDNHU

QRQKXPDQ

QFRQMXJDWLRQ DVSHFW

QHJDWLYH

REMHFW

REYLDWH GLVFRXUVHDUJXPHQW

RSWDWLYH PRRG

3URWR $WKDEDVNDQ

3URWR $WKDEDVNDQ (\DN

3URWR $WKDEDVNDQ (\DN 7O0LQJLW D N D 3URWR 11
SHUIHFWLYHDVSHFW

SHUODWLYHFDVH AWKURXJK DORQJ DFURVVC
SHUWLQJHQW FDVH Z£DW LQ FRQWDFW ZLWK KDYLQ
SOXUDO

SXQFWXDO FDVH £DW WRD SRLQWC
3URWR 1D '"HQH D N D 3URWR $WKDEDVNDQ (\DN 70
SURJUHVVLYHDVSHFW

SUR[LPDO FORVHVW WR VSHDNHU

SUR[LPDWH GLVFRXUVH DUJXPHQW
SRVVHVVLYH SURQRXQ RUSRVVHVVHG VX0]

ZK TXHVWLRQ

TXDOLAHU

:-+18 UHFLSURFDO



( SEEUHYLDWLRQV

-8 UHSHWLWLYHDVSHFW

D> UHYHUVLYH AEDFN EDEFENZDUGVC

4@ UHOHI[LYH

VXEMHFW

;*-6 VHOI EHQHIDFWLYH

- VHULDO DVSHFW

;15 VLPLODWLYH AOLNH DV VLPLODUWR HTXLYDOHQW

ol VLQJIJXODU
<-:5 WHUPLQDWLYH ZAZFHDVH HQG FRPLQJWRDSRLQWC(C
>): VWHP YDULDWLRQ

>;.+ YHUWLFDO VXUIDFH AVLGH IDFH O0DWC

A6 \HV QR TXHVWLRQ
B+62 pFRQMXJDWLRQ DVSHFW
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) 6\PEROV

'HV\PEROV f(DMBHDH WKURXJKRXW WKLY GRFXPHQW D DFK
IHUHQW NLQGV RI OLQJXLVWLF GDWD 3UHFHGLQJH[DPSO}I
JUDPPDWLFDOLW\RI WKH VHQWHQFH LQ UHODWLRQ WR QD
FHGLQJ SKRQHPHV DQG ZRUGYV WKH\LQGLFDWH WKH SKRQ|
WKHLWHP $VVXFK WKH\DUHR HQUHIHUUHG WR DV £AVWL
DWXUH DWHUP ZKLFK XQIRUW X Q B Wbl GEABRICDMLECHV L WK /+
FOHXV VWLJPDWDC ZKLFK DUH WKH IRXU YRZHO PRGLAFDW I
DQG LQ KLVWRULFDO UHFRQVWUXFWLRQV RI3UH 70LQJLW
UHIHULQJ WR WK DW NWRWL 1 BDWDIEE QMWK H\ ZLOO EH VLPSO\ WH
EROVC KHUHLQ 'HWZRVXEJURXSVLQWKHWDEOHDUH GHA#!
ZLWK WKH JUDPPDWLFDOLW\V\PEROV XVHG WRLQGLFDWH
VWDWXV RI DJLYHQ HIHPSODU DQG WKH SKRQHPLELW\ V\P
SKRQHPLF VWDWXV RI H[HPSODU\VRXQGV DQG ZRUGV

,Q JUDPPDWLFDO H[DPSOHV WKH V\PERO FDOOHG £VW
DPSOHLV XQJUDPPDWLFDO DQG WKHV\PERO" FDOOHG AT
H[DPSOHLV TXHVWLRQDEO\JUDPPDWLFDO RURWKHUZLVH
IROORZLQJ (QJOLVK H[DPSOHV GHPRQVWUDWH WKLV XVDJt

°u D IHUHLV D SDLURISDQWV RQ WKH ORRU
E "'HUHDUHDSDLURISDQWV RQ WKH ORRU
F 'THUH DUH WKH SDLURISDQWV RQ WKH ORRU

IHV\PERO FDOOHG A£SHUFHQWC LQGLFDWHVY WKDW D JL
IURP D QDWLYH VSHDNHU EXW LV LQVWHDG H[WUDSRODWH
SUREDEDRPDWLFDO VHQWHQFH !'HIROORZLQJ-DSDQHVH H
WKLV IXQFWLRQ

I+
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6\P OHDQLQJ

XQJUDPPDWLFDO
" TXHVWLRQDEOH SHFXOLDU XQNQRZQ
QRWHOLFLWHGIURP D QDWLYH VSHDNHU H[WU
LUUHJXODU UHPDUNDEOH EXW VWLOOJUDPPEL
¢ XQGHUO\LQJRUURRWIRUP QRW VSRNHQ

UHFRQVWUXFWHG QRW KLVWRULFDOO\D HVWI
M GHDG KLVWRULFDOO\D HVWHG EXW QR ORQJH!
" TXHVWLRQDEOH PDUJLQDO

GLDOHFWDO

SKRQHPRLURIDWPPDW|LFPOL W\

7TDEOH)VW RIJUDPPDWLFDOLW\DQG SKRQHPLFLW\ V\

°T D +DZDL JD GDLVXNL
+DZDE&DBIORYH

£, ORYH+DZDLoLC

E $UDVXND JD GDLVXNL
$ODVHEDSORYH

£, ORYH$ODVNDC

'HV\PERO FDOOHG £AEDQJC ZKLFKLVRQO\UDUHO\ XV|
GLFDWHVDIRUPWKDWLVH[SHFWHG WREH XQJUDPPDWLFD
DQG RUSURGXFHG E\QDWLYHVSHDNHUV VXFKWKDW LW VH
WKLV VIPERO PDUNV LUUHJXODU IRUPV ZKHUH WKH\ DUH Q
'LV VIPERO VKRXOG QRW EH FRQIXVHG ZLWK WKH RUGLQDU
DWWKHHQG RI X HUDQFHV WR LQGLFDWH HIFODPDWRU\ IR
LPSHUDWLYHYVY DQG VR IRUWK

°T. QDKELP@ JREBWVI JR EVIRRW C
D \DD QDJ¥%W
ADD DIV W
DOREGB2/ +%, ps@ IR
AKHLVJIRLQJDORQJC

I+
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E J¥ N
aaaJwuN
B+62/ +&, pS®©@ IR
AIJR C LPSHUDWLYH C

IH JUDPPDWLFDOLW\ VIPEROV " DQG FDQDOO EH X\
FRQWH[WV DV ZHOO 'HIROORZLQJ H[DPSOHB LOOXVWUDW
SKRQRORJ@RA O LVV XH

>EQVHUW LOOXPLQDWLQJ BKBRQRORJ\H[DPSOH KHUH

IH ¢ VIPERO FDOOHG ZAURRWC LV XVHG WRLQGLFDWH W
GHUO\LQJURRW UDWKHUWKDQDQRXQ DQLPSRUWDQW GL'
URRWV R HQ KDYH VLPLODU VKDSHV , WRHMN][® PREW WKH 70
ZKLFK LQGLFDWHV LFH KDUGQHVV DQG VROLGLW\ DQG LV
WKHPHV 2%KEDM WaERHEH GLOFXD W PKBUEEC WqHH[q
A2 KDUGHQ FDNH \pRKEW IOHIU QEEHHGHH]H 2 WXUQ 2 WR LFHC
% XW WKMWGHRRM) OVR DVVRFLDWW G HZ IV KKAVGKLH B BX QUR P
WKH URRW RQO\LQ WRQH VLQFH URRWVY DUH XVXDOO\ XQV S
GLVWLQFWLYH EXWIRUQRXQV ZLWK ORZWRQH WKH FRUU
EHHTXDO 7R PDNH WKH GLVWLQFWLRQ FOHDU WKH V\PEF
LQGLFDWH WKHLU VSHFLDO VWDW XV

'LVFXVVLRQ RI VRXQGV DQG SKRQHPLFLW\LQYROYHV D
WLRQV ZKLFK XVHV VRPH Rl WKH VDPH VIPEROV +LVWRULI
WUDGLWLRQ RIXVLQJ WRLQGLFDWH VRXQGV DQG HW\PD :
QRWKLVWRULFDOO\D HVWHGLQDQ\VSRNHQ ODQJXDJH !X
3,( UHFRQVSVBMOTFWWRE 3URWR *HUPDRQ MFIBYRBRJUHOH
*RWEOFETRWXYG ORGHUQREWOMMNWKKRZ WKH KLVWRULFDO FKI
RI3,8WR 3*PBDQG WK H QF H WIRQ® WKILTFL V K

IH VIPERO DOVR KDV DQRWKHU XVH LQGLFDWLQJ WKDYV
PLF RUDOORSKRQLF 'LV LV VLPLODU WR LWV XVHLQ JUDF
FRQWH[WYV !XV RQH PLJKWNEERMHK/DYRW KHIMRIX QG 70LQJILW
KHQFH D $E@LUWR PA QJ L@ KW - &P XNV@& EHARFILQW @
70LQJLW SKRMMALFDOO\

BRXQGV ZKLFK DUH GHPRQVWUDEO\ H[WLQFW DUH UDUH
DOO\RFFXUULQJRQO\LQ WKRVH ODQJXDJHV WKDW KDYH D
ZKLFK UHFRUGV SKRQHPHV H[SOLFLWO\ 70LQJLW LV D ELW
ZHKDYH UHFRUGLQJV RI VSHDN B UWEXIKE KIDGVIR X QRBQNPAHR V
WRGD\ 'HX¥BP®OHG £GDJJHUC RU AFURVVC WRLQGLFDW

I+
I+
N



) 6\PEROV

FRPPRQ EXW VKRXOG EH UHODWLYHO\ WUDQVSDUHQW IUR
WR LQGLFDWH H[WLQFW VSHFLHVDQGLQ JHQHDORJ\WR LQ
HVWLRQDEOH RU PDUJLQDO VRXRDIGMRUN VXSHEDWHG
VFULSWHG DQG WKXV GLSHUHQW IURP " XVHG WR LQGLFDV
RUSKRQRORJLFDO IRUPV 'HPHDQL@FDQ BER¥IKA WIRPLOD !
KDYH TXHVWLRQDEOH VWDWXV LQ 7O0LQJLW DV DQ LQGHSH
RQO\LQ DIHZ $SWKDEDVNDQ ERUURZLQJV LQ WKH ,QWHULR
UHJXODUO\UBSODFHG E\
IHV\PER@GLFDWHY VRXQGV WKDW DUH GLDOHFWDOO\ Ul
'H ODELDORMDWRQH VXFK VRXQG IRXQG RQO\LQ WKH ,QWH
FHUWDLQ PRUSKRSKRQRORJLFDO HQY LRMZXRIE®WY DV ZHO ¢
LV RWKHUZLQHOLQJLW 'HGLVWLQFWLRQ EHWZHHQ TXHV
DQG GLDOHFWDO LV RQHRIGHJUHH H[SODLQHG IRUHDFK ¢
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