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7KH HPSODFHPHQW RI1 /&7 W\SH /LWKLXP +&H WKHPLT GG D &/X R QVHK LISV WZLLWY
FRPPRQO\ VWXGLHG ZLWK SHWURJUDSKLF JHR FH I? Pl MFKOROG Y QDGU HVHRIW RISH. @ V
VWDQG WKH SURFHVV RI GLIIHUHQWLDWLRQ DQGWILBQLLWKRE RW $@JBD
QRW DSSURSULDWH WR GHFLSKHU RQ ¢HIDVW WHLGIHZ WKSIS/@Y 5 N $SPDMWL D\® HV
Seopgitoc  WR WKH /&7 SHIPDWLWHYV ¢HOG RI ORQW VQAVSIPE B FOFFS DG [W B B VO/LLL GBI @ WOUY
RUGHU WR FRQVWUDLQ DQG GLVFXVV VS DWLHO DUHI0 DOXICRADW KATSWL R M W ZHK
GLVWDQFH WR WKH QHDUHVW QHLJKERU 5 IDS00 @ HIQWV/IW X G EWW R Q E X XVALARLGS |
KDYH EHHQ FRPSXWHG WR TXDQWLI\ ERWK L FXKH WS BMAL DIOQ 60X W UQ E XWKL
VEDWWHULQJ DQG DOLJQLQJ IHDWXUHV ZLQWK LLLQ GN.K H CXD/IR FIRANLW QS RV
VKRZ WKDW D VSDWLDO UHODWLRQVKLS FIV® \E B & xQ WLR H G ( EVi WHZBIGIIQQ &
ZLWK RI WKH SHIPDWLWH RFFXUUHQFHV ORKBWH GG REWY WKLY UHR X0
E\ WKH VSDWLDO UHODWLRQVKLSV EHW ZHHQY W K/ SW 1 PDWAERMGHWM @ L \RW WLKE
ORUHRYHU ZH GHPRQVWUDWH WKH KLJK FOBKVADKY MUV DD RSIUWM KHHU B 19 WF
WKH VDPH 1 f GLUHFWLRQ DV WKH WU Q@G R WRKBH @ IFOJIHV V K B X OMS FRKIU
FHQWUDO SDUW RI WKH VWXG\ DUHD ,Q FRQWXOWW D®GDRMDIPD WY VRV U R
RXW D ODFN Rl VSDWLDO OLQN EHWZHH QUHIDF & RRV HADKML B B J PUDIMQAWMH. K/ X/ER\
JHVW WKDW SHJPDWLWHY ZHUH HPSODFHG VDIOHR\QH KD KOOXVOW F RX O IEQIGD Y7ZHK HE
DQG IRFXVHG LQ WKH FHQWUDO SDUW RI WKH JUDQLWLF FRPSOH[ EHIRU
WKH HI¢FLHQF\ DQG WKH XWLOLW\ Rl RV W DDV Y DVMKLH/ WRL7TF IVOS Bi S Sh)RFCOPM LV
PRGHO :H WKLQN WKDW VXFK D PHWKRGRORJ\WKHR KPS0 RH PRIURIQVRY W& £
¢iHOGV SDUWLFXODUO\ LQ SRRUO\ H[SRVHG GRPDLQV

.H\ZRUGV VSDWLDO VWDWLVWLFV /&7 SHIPDWDWHW LLFH @BP FOKX[VWHHQIFr&DID\VY VI &
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GHGLFDWHG WR WKH JHQHVLV RI /&7
WR WKHLU UHODWLRQVKLSV ZLWK WK
5DUH HOHPHQWY DV 7DQWDOXP FEDVBGGROLREQHUDIERIDUBSHWURORJ\
DOPRVW H[FOXVLYHO\ SURGXFHG HURP/LJLD QDW GL WK LR RVLIHRFKURQ
XP+7DQWDOXP /&7 W\SH SHIJPDWSWHSW PHWKBBMQEXRKHRYHU WKHVH
'RGJLQD 7DQFR 9ROWD *UDQGH FRDCGBBEZOLDU SHKRPDWHWHY H-J 7DQF
DOV OLNH %HU\OOLXP %H &HVLXPRERN PWGOMQQQIGWOPZHOOWIHY /LW
DV LQGXVWULDO PLQHUDOVHG HQVKO QVRQ U DR AXOHIPIDXWLWH ¢ HOG
WKH SURGXFWLRQ RI FHUDPLFWRD\ EHDYQIBO X\DKEID® ERSGBRQGX SURSR\
Rl UDUH HOHPHQW SHJPDWLWH JHQHIRWLIFWAR G HOOKRLLIW O MIIKRVDY. QB WKH G
yHUQ®@ 2QH VSHFL¢{F FRPPRQ(HDGAK WY RDSADMILW LMW UXVLEQ HQY
¢HOGV LV WKH FOXVWHUHG GLVIWSIOEXW LW KNWR U BWKHH HSOHIFPPHDQUAL V6 H V P
ERGLHV >H J DPRQJ RWKHUV %®DEHNQW.D®D VU BQXWIKF'PRRWIWYRZQ WK

IRUWRQ DQG 5HGGHQ WKH DYRRNKR £8ON AR PBRQVEXNRO-GIVVHY L W
/LPD ODUWLQV DQG WKH WIHJH QDO TPHSQWMQEUID /L %RI WKMHQG

6DODPDQFD 6SDLQ8RMWRUPRZ V@XFANIHRQDWLRQ GHJUHH DQG WKH HQ




HJ /L %H 5E &V 1E+7D 6Q - ZBHVRDIWNMEHFERBRHWHKN GHUIRUPHG LQ

WDQFH IURP WKH JUDQLWLF VRXUFB O\ RRMNVVEDWHIVD OV B M HDDUDHIEMWIBVRH Q \

PDJPD FRUUHVSRQGYV WR D WZR P ERDP OBHXH RMKIBIQUL W IR FHPVE ORE D@ G W U H G

GXULQJ FRQWLQHQWDO FROOLYVL&ighmeaKd 58 pegrantizg) & this oédlof the faults

yHUQé& HW DO VHWV B5HVXOWV RI WKH VWDWLVWLFD(
7KLV PRGHO LV DFWXDOO\ WKH PRY® @LBHO\VHEQRVWHRILPQLQI SRWHQW

H[SORUDWLRQ RI UDUH PHWDOV ESHIWPLOQN LSV DWW IGWHIYU IHRZWHYHHBORJLF

LW LV QRWHZRUWK\ WKDW VHYHWDO UDUH PHWDO SHJPDWLWH ¢

GHPRQVWUDWH QHLWKHU HYREIHQW JHQHWLF QRU VSDWLDO DVV

WLRQ ZLWK JUDQLWLF ERG\ H-J *|G .RQWON DQG .

VHU '"HPDUWLV HW DO ,Q WKHDW HW DO

FDVH D PDMRU FRQWUROOLQ.J\NII—D\FWRU R /&7 ,W\SH SHIPDW

DSSHDUV WR EH WKH RFFXUUHQFH RIUHJLRQDO VKHDU JRQHYV

HJ .RQWDN HW DO LPH AW, P 6pLQwW(BSHHWUH *UDQLWLF &RP!
PRGHOV DUH WKHQ VWLOO PDWWHQ WIRHGQ"FELD\WWHUQ SDUW RI WKH JUHQF
,Q RUGHU WR EHWWHU FRQVWUDIP%OSBJFHFG*\@\MJ\LQQ KE Y@ ILRF Wl RUR
GHYHORSPHQW RI /&7 WASH SHIPDNLWH ¢ b OHW 6Poy WU’I—WI"DGKIHJVQ:BRO(
WR FKDUDFWHUL]H WKH VSDVPIDDODLU-LQJQWQB@VlKL§(\/|_E[W é tI@QSI-j@XUH C
WLWH ERGLHV DQG VXUURXQGW®IW W{RGHMXHHY WRE KW ¥XGUDLQ HW
SDSHU ZH GHYHORS D VSDWODBGYMWIWOWKFRP PSSP @ WIRLFNQHVV Z
WR WKH /&7 SHIPDWLWH ¢HOG RI 8B @ WYx@QIREER RRF D@ WWH®DOWRFKW |

LQ WKH 6DLQW 6\OYHVWUH *UDQLWIF &RPSRHI 666 & KXBIGHG E\ WK
&HQWUDO )UDQFH 5DLPEDXOMD |px 4 HHER PHKH XV Qb E\ WK $UUQq
WLDO DQDO\WLY WHFKQLTXHV ZLWKHW K H FFEREP S MO LRR R Y PAERIEYD v\

QXPHULF YDULDEOHV H J GKEWORFHE WihvWiKHH @ HPAIHMW QHY SHFWL Y H
5LSOH\TV /T IXQFWLRQ (XFOQBHWEREFEYWP RV H URYRW X ROEG I P ZLGH
GLVWULEXWLRQ FOXVWHU DQDO\WbM0ocR@IRZAVH B ¥R @WHR URIs RBW K 3
L WKH VSDWLDO GLVWULEXWALRQ kRl WK SO G DANE W B GE R Vo DVAY H
FOXGLQJ WKHLU JURXSLQJ VIFJ[HWWHUL,_@\QNWQ@ PRLEELAJ IHRWNmIGVRQ P
DQG LL WKH RYHUODS RU SURWKRLY QRS VW Kk S ¥ AP B WWWERYVZ UHFRIQL]
JLYHQ URFN W\SHV RU VWUXFDVXK)W—k\UUCﬁ{)@FWlDQ\Hd/H([H\P\M $PYMMmIoDN + G X
IDPLOLHV JUDQLWH XQLWYV SRWYHIEHE MR BLIKGBIEWYRHORSHG QHWZR
WLDO VSDWLDO OLQN EHWZRKQ Gty P\ WBW Hb PG VWKBIVVBEHVRXEHHQ Gt
VWU X&EW XRIQH PXVW EULQJ RXW-DEQBHBD @ S BLPOHBL\OMBIX HW DO
EXWLRQV RI WKH SHJPDWLWHYSKULF¢H Udid B WGHWRDWKH FDUWRJ
RXWOLQHV 7KDQNV WR D JRREKHXPOLWES R O CRMD HRBEOH[ ZKLF
9DULVFDQ ORQWV GY$SPED]DF SHIPBYMy W RIOER BRMQA\OW IQWDOH ¥ U X v W D «
DQ H[FHOOHQW FDVH VWXGW MR/ WHNWoVXFK VISPWRPQRWWRWRV WKUHH
KDV . WKH SRWHQWLDO WR FRQVWURLQ W $RPYRE KX@RH v WKH ¥HOBE D
UHODWLRQVKLSV EHWZHHQ UHFRABYIMW Gl DO WS JSWRYWEMHRUDO VF
DQG WKH KRVWLQJ JUDQLWHYV D@ LI®WOsNoNRHWU HPW G VREBEBW *R X\
KDYH LQFOXGHG SXEOLVKHG SDgRYM\ HWRERILFDQERR BV HBR AW DO
XQSXEOLVKHG 3K' WKHVHV WDNLQJpH QHe WRIE RPY XD I RNRKR KW E\ Y
PLQLQJ ZRUNV WKURXJKROWzIWKH  MVAGkAH HPDQLWH LV FURVNWXW E\
GLVWULFW )LJ E HJ JULHGULFKoHW\D OgG\NHVEDYKHQISFONWP X7RY 6DLQ
DO &XQH\ HW DO 9D UL RXW ﬁ@lﬂ%@e\)’/#dﬂém@/‘z'ﬂ FRXBQADFIGHYVY D
KRPRJHQL]JHG DQG FRPSLOHG LQ Byupi@dW R SHKIFL RURYP DWERRO D VOLIK\
6\VWHP *,6 6SDWLDO VWDWLMWd ¥ sRRMvERY Q7¥<Q HYWHH MR DLV FUR
RUGHU WR WHVW L WKH VSDWLEE, g@l&[LP/q_W/\G@IjWﬁVII—jQDSDH_ P soxJv
WLWHV DQG IDXOWV WUDFH LL WKERMHUPWSSEQJ EHWZHHQDKIIK
IDXOW GHQVLW\ DUHDV D Q GS®MILPERMY GRBGbRBYWEFLVWEENY ZHUH HP
A QWY L QW HUMHAFRW VR®Y% o Ju
MOBBRPEBOERXWRI WKHWHRQDWH:C
DWLEOVYWHIAHPRB AW LY RIgWiKH

b
SUR[LPLW\ EHWZHHQ SHJIJPDWLWHY

DQG LY WKH VSDWLDO SUR[LPLWYRQG
PDWLWHYV ZLWK KRVW JUDQLWHYV L)QQQ
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Fig.1a-*HRORJLFDO PDS RI 6DLQW 6\O66H ¥ W D & G UDRFLIVOLA DAREPRSAORIHG SHIPDWLWHY KLWH
WKH ODUJH VKHDUHG FRUULGRU 18RO 0RO LIHQYG D (HE SQRTAKWHD O + R WMZb@n 6hW D O
ORQWYV GI$PED]DF SHIPDWLWH (HBEG ®IMIE MKHUD QL QD F DLQGMA FRW WMRIQH/ BDRFDAN 6\ Y. B VWHILHY

JUDQLWH &XQH\ HW DO DOKR X B UG]I IHUHY FIRVP SRMHG RI PYWFRYLW
REVHUYHG LQ PLQHUDORJ\ WWH7KHYV FRPSFRRING RUWEH R W LF RIQ\KIOG H U H

DQG PXVFRYLWH IHOGVSDUV D QG LUIHWLHXW ODW.HD® IPROD @ DWVHL FFIK@IWEH F W L
PDGH RI UHVLGXDO ELRWLWH PXVERYSLWH ) DHDG ¥ 9D & XMOGIE LHWWH D@ G




P op e M_E, e _ W\SH DUH PDLQO\ FRPSRVHG WHTXDUYV
N PXVFRYLWH *“ ELRWLWH DQG BRU\O $
FHVVRULHV GRPLQDWHG E\ SKRVSKD
7KH ORQWYV GY$PED]DF UDUH HOHREQMUSH&EP DWYEBHGLIDAGC XSDWDWH WL
OHDVW SDUWO\ £ EHORQJV W-R WKWHWUR WH UDRDK PIEOHPH QWD ® W8 coLavaH
PDWLVP HYHQW DV WKH WZR /LHOBzbociWvp QHHIQWHBRHGU 3DW X
OHXFRJUDQLWHV RI %HDXYRLU $00OLHIR GXEEHWWY H EXQHMHBWKRXJIK P
DO DQG ORQWHEUDV &UHXVEDWXWHYWEHOR@PIVWIH QRH %HU\O+&R O}
DV WKH 5LFKHPRQW UK\ROLWIRFO@® YH RIDWREDYX AW\ ®LER GXEA WH+3KRV.
$00 WKHVH PDJPDWLF ERBGOEBVRWKABRI6WR ISHWIDWBY LQWHUPH
HOHPHQW PDJPDWLF EHOW H[WH@RO @b IVOK )R XIKD WKH SKRWWKDHWRY 3H
ERUGHU RI WKH )UHQFK 0DV VDRIG&W QIHU R OF XU Jehé®Wld §QK)HDI E DQG
&XQH\ ,QGHHG WKH ORQWYV GEHYREPHR B V\DURIPERVWAREBQRY TXDUW] DOE
SHIJPDWLWH (HOG HPSODFHPHMWDRYHVPDSSH G IHO BV DUKAFIMNVVRU\ P
HOHPHQW PDJPDOWLYP RXQHW HW DUH PDLQO\ UHSUHVHQWHG ELDSDWL\
VLQFH WKH PRUH GLIIHU KCaadeuileW GD & MIPOMWLMW HW RS D] DPEO\VJRQLWH
district )LJ E KDYH EHHQ GDWHG& D@LRELXP OXWEHLOQG UXEHOOLWH 5I
OHW] HW DO )XUWKHUPRRI JHKRF KOHEPRFIP OG HRWPESIRVE @S/ LFODVVLILFEC
RI WKH ORQWYV GT$PED]DF SHIPDVWHWDL OV ¥FRBIFADY VOR WKH RQWHUQDO
RI WKH DERYH PHQWLRQHG JUDQIDWHWRQ5BHREPXORM SHIPDWLWHWWKDQ
:LWK WKH H[FHSWLRQ RI D IHZ UDUHDH@GHRIKQWRKXHIPD WV WHNRZLQO EH

of theChedeville district, KRVWHG LQ WKH SDWRPW REK WKKRQRENYWLDO VWDWLVWLFD
PHWDPRUSKLF XQLW 5DLPEDXOW yLJ E WKH UDUH

PHWDO SHIJPDWLWHYV RI ORQWV GY$PED]DF DUH DOO FRQ¢QHG

LQWR WKH FRDUVH JUDLQHGJ «JUDQLWH )LJ D "'XULQ
¢HOGZRUN SODQH PHDVXUHPHQWY RI WKH SHJPDWLWH=*

JUDQLWH FRQWDFW IURP GLVWao Q¥R \R VRVOUGAH QFHRREFXWIUH OWA@Y RIS
ZHUH REWDLQHG 7KH\ VKRZ D fPHRPYVOWHNHIRP DOO" SXEOLFDWLRQV D
DQG D + f 6( GLS RQ DYHUDHE ROIWKHBHORIWHWHEPED]|DF SHIJPDWLW
W\SRORJ\ LQWHUQDO VWUXFGLSUH P kXHGYR@RI\ VM NBHDXG D LI
RI WKH ORQWYV GY$PED]DF SHIPDWDODWH VRDWERPKSOHEHB @G B\ KXU RZQ
IRUPHG IURP D FODVVL;{FDWLRQ SSXHEIPLDAMHVG HE R BoPOURQARHR FH IRXQG SURN
FRPSOHPHQWHG E\ RXU RZQ REVHEMDWIBRWXP 7KLYPEMHRWW RRFPIRUPDO &
WLRQ LV EDVHG RQ SHIPDWLWH DO HMHWVRRMWIGR L @ LDV K, & LW D OER HFDIOW |
DQG JHRFKHPLFDO IHDWXUHV RI $HOIFPOWD Y HR OWEQUW SHKUIPE®D/VW RIR O (
GLVWLQJXLVK IRXU GLVWLQHWFRWWIKRORIRQVIWVYIFRPBH@RE BRS RI SHIPD
WR RQH P . ULFK SHIJPDWLWHV WYsH . GHHRL® HRDIVXIUMHWLEQG D UHI
XQLWV LL RQ D VFDOH RI WHQVN Ry RX2).F$H JOARDIVAL WHIVFWY S\ WKHE SHJIPC
VFDWWHUHG ¢QH DSOLWHV D®. WHQLV REH DPPYWRDLANH R IEVHROYRGI L QJ IWR WK F
RI' P 1D+. ZLWK ODWH 1D+*/L SKDVHh @S OLg/Hw S3H) BRHIWRBMMMMWWNE H LI  D=*E
ZLWK RQH RU PRUH P OD\HUHG PIBIFKWILFFEREWW WKH/ 66D RXWOLQH
¢QDOO\ LY RQ D VFDOH RI WKRVH P 1R/l (DS0I Wi+t SHRIRDPWDHD UHFWDQJX
W\SH 6/ ZLWK VLPLODU SURSRUWIPRQW KivB 8&OLW WK LDQBWXHEAPHY D UHIF
WLWHV IRUPLQJ G\NHV L H VKDR$ RS VSSDOBRMWHO RRRDMDIRMWY IZEBVAK S D U D
WKH KRVW JUDQLWH %DVHG RQ DsHWRW®EDQDMH\RRRRIV DRVIYIP DEEFHHD SUR
JHRFKHPLFDO DQG SHWURORJLFWRHGRWDHDWHDD 8§BWWHWQ RI SRLQW
3DWXUHDX S5DLPEDXOW V' Z LBVKWEH Z FREVHFUMD WO RQXGLQJ )U\ DQI
DQG XVLQJ WKH yHUQé DQG (WM¥HWII DY WDBREFIO\VLY SMXuuDQ]D D D
FDQ EH FODVVL¢{¢HG DV IROORXIANR & RV\GHU. WR ARBUDP WHQW]EDMA® T X C
%HU\O+&ROXPELWH VXEW\SH LDW I\ W8\ UAL EXMWD R Q- R W WW RIHSH J PD WWLKWAH R
HTXLYDOHQW EHWZHHQ %HU\O<+ & RQWPELWHHDQ ® o B OVOE 8 8 O YaRHYDHJ P H W K
ELWH3KRVSKDWHY VXEW\SHV LLYVW\BHLOKERY HTIXLXDYHWH BEDVHG K
%HU\O+&ROXPELWHKEBKEBM SKOWHYWWEKH) 6T XY GHYHORSHG E\ &0DUN DQ
HTXLYDOHQW WR GHSEORQUWMN RICEAMKWEXWHYIOVSDWLDO UHODWLRSVKLS)




SOLHG WR YDULRXV UHVHDUFK WRBKHW IVXFK\ DV . DRFFQILR Y KHILUS O H\

PLOQLQJ H[SORUDWLRQ H J &DOUWQYHV L¥ DOPRPWKHWLWYDLODGEDG\WLW\D V
JHRPRUSKRORJ\ H J :LONIDEMNG X@Q&HBYWDQG WKH SDWEMHIQ RI |

YROFDQRORJ\ HJ %OHDFKHU HWYDWLRQV SPRQHWRMHRFLY HON LW KLJK

%DORJD HW DO XU E D QFW\Q@MAHFD/WDRQ DOVDVIOVMG RP IGUVWULEXWLRQ RI
DQG &XUWLQ RU HFRORJ\ ® S WRHWIKRIO'RJI\ D ) DJOADLUWN LW KL VI IWB HW L R
HwW DO +DDVH (XFOLGHD QHIWWWHDRIF A OLW WRHRISOQN HRAU \LIRDXW W H U |

+ LQ ' PDS YLHZ + EHWZHHQ HDPKFBRHYW QG G WWW ¥ OFRMHY W H® H[W
QHLJKERULQJ GLVWLQFW RQH JLFLRORNMKHH U1 YID/ODREZVNL HW DO :
$QDO\VLV Rl WKH IUHTXHQF\ GL VLS OEXWL R QI RQ FWKIHR DR PIEXWHI\GY HV W K
'11 IRU WKH SHIPDWLWH RFFXWHQRERULIQJ SRLYWRZO\LQJ PW D PD|
D PLQLPXP RI P DQG D PD[LPXP GRLWWDSRLHQRNV GLPLGHG E\ WKRDRYHU
%RWK WKH UHODWLYH DQG WKH GREXODWLYH IUHTXHQF\ FXUYHV
KLJKOLJKW VWURQJ DV\PPHWU-LFDO GLVWULEXWLRQV ZLWK D SRVL
WLYH VNHZQHVV RI WKH GEMHUYHG D‘UH-EJD'iJ@;ﬂér)VloYD
LV P DQG PHGLDQ HTXDOV P JROORZLQJ &ODUN DQG
(YDQV WKH 5 UDWLR Y DXOXH ZIMWHK \Q D/QK HQW R WMHD QW R B HYUXR E I3 B LR,
Rl WKH VSDWLDO GLVWULEXRQBRZIR LRBEW\HRZW W KQQD POSHLKERULQJ GL
5 IURP WKH GDWD VHW DQG ! LV WKH
5 5 YDOXH
6LWXDWLRQV RQ YDULRXV VFDOHV
ZKHWHLY WKH REVHUYHG DYHUDJHKDIQJY@DXYHLQ WKH IXQFWLRQ )LJ
KHUH 9DEGHUDJH '11 YDOXH DV H[ SMKNY MK HRW HWSXADHOYDOXH RRRVKLV 1)
UDQGRP VSDWLDO GLVWULEXWLR@QSDIWKD O G LV WUOLE XWKLHR @ UMW EIH UL Y L
IXQFWLRQ LV

I U ¥K(r)/ N

| EHLQJ WKH SRLQW GHQVLW\ DFURVV WKH vwxe\( )DUHD H[SUHVVHG
DV D QXPEHU RI REMHFWV SBQ G)QIQND RO \D UMHDH WHIHF R@® UNHULYDWL Y H
(YDQV IRU GHWDLOV 7KHWH®@BWHYPORHXDY RUWAHU WR HQPHJHUR
UDQJH )LJ E IURP ZKLFK FRUUBYSR@GILWRUDLE XMWROPHLI F
FOXVWHULQJ ZKHUH DOO GDWPHSRLQWY DUH ORFDWHG DW WKH V
SODFH WR D PD[LPXP RI IRU SRLQWV GUYWUEEKWHG LQ DQ
HYHQ DQG KH[DJRQDO SDWWHUQ $ SXUHO\ UDQGRP GLVWULEXWLRQ
Rl WKH SRLQWV VHW FRUUHVSRQGV WR 5 RI XQLW\ )LJ E +HUH
WKH REVHUYHG DYHUDJH '11

P LV FOHDUO\ OHVV WKDQ WKH 15.4°
H[SHFWHG YDOXH P )LJw N 1
D 7KH FDOFXODWHG 5 T

)L E SURYHV W
FOXVWHULQJ GHJUH
PDWLWH RFFXUUHQ K
WKH ORQWYV GY$P a
LH GDWD SRLQW IRV AR Rose diagram
WLPHVY FORVHU W Strike frequency
H[SHFWHG IRU B Wb YO BLY N2l 0.05%
WULEXWHG VHW ZL Mean dir. 15.4°
EHU RI SRLQWYV 95 % conf.: £16.3°
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Fig.2a-6WHUHRJUDSKLF S
SHIPDWLWHY VWULNHV

LQJ ¢HOG FDPSDLJQ IURP

RFFXUUHQAHWWULEXWLRQ RI

VWULNHYV 7KH PDLQ GLUHFWLRg FRUUHVSRQGV
WR 1 “ f 1 tereonet pegmatites n = 21

Equal-area, lower hemisphere 20 %




SBLSOH\TV /T IXQFWLRQ WKXV IDFEOXWW WWHLQW IGH. \L Y W IHEXSW HRMDAR LORVQK\VH
RI WKH YDULRXV GLVWULEXW¥FIDROGEE B WADHVML@QV YW X)GHYI IHFB H Q EXS\WR.R® W R
VHH DUURZV LQ )LJ F F R QWRV DRJ WW X Bl OXRHIVQ WR/U U M VY 3VRKPI® P RQ HL VW K H
FRQVWDQW UDQGRP GLVWULEXMMIRIR RR UWKLHR @R Q QWVWRV WVRKH W MO JRODY FQ X V
FRQVLGHUHG ,QFUHDVLQJ 5HYOBMEY OH | XQH WD RIQ YGHHV PDLEP XPLOHLJKE

F +HUH WKH FRPSXWHG /Y IKQFWLR

@) o WDQFH L H ZLWK GHFUHDW O QJ VFDOF
P DIWHU U P WKLV VKRZV D SHU'
WKH SHIPDWLWH RFFXUUHQFH-V XS WEF
LIDWLRQ RI WKH GLVSHUVLRQ RI WKHYV
P 1RWH WKDW ERWK FXUYHV FRUL
IXQFWLRQ IRU DOO SHIJPDWLWHWH DQG
VXSHULPSRVHG )LJ F ,Q WRBHFOXYV

+ P WZR FOXVWHULQJ UDWH& DUF
RQ VORSH EUHDNV RI WKH FXBYWAR D K|
o P DQG D PRGHUDWH RQH IURP
S 888 8 8 8 ORZLQJ $OODQLF DQG *XPLDX] W
coees v 0T WKXV EH XVHG WR VHSDUDWwW&8 WRH SR
earest neighbor distance (m)

PDS FOXVWHUV VHH OD[LPXP 5HIHUHQ
(b) R ratio= observed average DNN / expected* average DNN $OO0ODQLF DQG *XPLDX] %QRWK UH\
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Fig.3a—- 5HODWLYH DQG FXPXODWLYWVKWHM/D W@*MWNQE%LFRQ/\YKM RFFXUUHQFHV

WDQFH 1HDUHVW 1HLJKERU 1IFRRQVLWHKH
WKH ZKROH 66*& WKH P ELQJD’QDHH\RIL\A%&%@V LWHUDWXUH RQO\ FDQ

IROORZLQJ WKH 6W XU JHH-8Do0IR 6MRARSXWREE VWUXFWXUDO PHDVXUHPHQWYV )LJ
IURP obsEried average' 11 YD O XH Rpéttedakerhge GLVFXVV WKH SRWHQWLDO VWUXFWXU

'11 YD@KHKH FDOFXODWHG 5 YDOXH RI JH®HWWOVIKVY BIKRERYH WR IRWXW RQ L

L'-Ripley value

-5000

functon(5) FRPSXWHG WR GHWHEW VSDWERD & ﬁWLKB QUIHODWE K%V#LSV ERWZHHQ
3RLVVRQ GLVWULEXWLRQ L H 5LSOH\‘|1V /111::5 LKDEPY%%'%{@QJ&? (5: P\Q/M'@AHXUHV
5LSOH\YV /1 IXQFWLRQ YDOXHD KL JKP FFORUOMNBAS v WAV WUHQG RU QNH\ EX

UDWH RI WKH SHJPDWLWHVLQUV@\LWLVE[X@/H_H:R@VKIH/\U( D@lCR(NWBl\NLRQ VXFK DWLN:L\/QHW
P DQG 5LSOH\TV /1 IXQFWLRQ PXOXWHIHUHBFMAKR PBILEHORZ YDULRXV VISDWLDO

GLVWDQFH VHH 05' $OODQLF W@G *XPLBMH o EHIXPRPSXWHG IURP WKH OD\HUV
WH[W IRU IXUWKHU H[SODQDWLRQ




LQFOXGLQJ SRLQWYV VHW SHJPDWDWHDQQR FODQMGLRQO HO L QH V) R IDOKFOAN. D J

DQG VKHDU JRQHV DQG SRO\JRQV P FHDHFEK JHIRVOWR J WD DIHLTVING @ PAHGL V W

SDUDPHWHUV LV DQDO\]HG LQ RUGHU \

. FRQWURO RI WKH REMHFW FRQVLGHUHC

« 7 : RI WKH SHIPDWLWHY WKLV NV PLSOOOHK V!
VIQWKHWLF H[DPSOH

6HYHUDO PHWKRGRORJLHV KDYH DOUHDGYEHHQ GHYHORSHG
DQG SURSRVHG IRU SURVSHFWLYLW\ PDSSLQJ XVLQJ *,6

.QR[ 5RELQVRQ DQG *URYHV /HWI¥FRRYPGCHY MWKHUVFKHPDWLF JHR

&DUUDQ]D E DQG UHIHWHQFRVLMWKHUHLERLOMWMVEFYH SUHVHQWLQJ
VLFDO PHWKR G BooedH B HMQ®&GNG HRY HU GLVWLQFW W\SHV RI SRO\JRQYV
of evidence VFRUHV HV WuzByDogld B OSD@ YRV RI OLQHV IDXOW VHIPHQWYV $V |
%RQKDP &DUWHU RU DS¥isHE WIKIHAWWRFEWKIREV QWY DUH RQOW GIHEWQ HG
9DLOODQW HW DO $00 WKHWXKDBK PIMRDNERHW KD VRV vk 1$ \BiPrp PHWH
REMHFWLYH WR LQWHJUDW H FDUWMRRI®HS VR YV &Y PRA\PW WH g PR LWV 1D XO
RXV VRXUFHV LQ RUGHU WR ORFDWH PREHP @ LeWK WIDIXFH[ $ & RRFMDREXROH G |
SRWHQWLDO RU SUHVHQWLQJ D VLLWY ;:FORWH YW Q Ly N0 I RHRWPEIN-X U D
KD]JDUGVY B5HFHQW DSSOLFDWLRQVY IR RXFWKIRVFURD FIKIKOQWLEHHYDOXHYV
PDGH IRU DPRQJ RWKHUV PLQLQYKRIYRYUKWWRE HR!I WKVivEBHERVYMWVV D
HW DO YHOWULQ &DWUDC@BYWDRFHERAZDOVYHY TURP D UDROW VI
ZDWHU VSULQJ PDSSLQJ H JLBRRBEVPQG MK LYOZRXOG DUJXH IRU D

RU ELRORJ\ HJ .QXGE\ HW Do RQ WKH GHSRVLWV ORFDWLRQ DQG KH
+HUH ZH IRFXV RQ WKH DQBQW LVRR| 4t W DR W\RESFH{ FHvR VHW RIS
DPRQJ WKH JHRORJLFDO HOQWWWHEHWHEQRY¥BUY W KK DS EFMVS P BLERAV O\
SHIPDWLWHY DQG WKH KRVW OLWKRBORIWHG Bl Z¢ K QURDFFWERLQ W
VWUXFWXUHV ,QGHHG LI FRQYVLGHUROH WK HDRRWOY 8 HRHRAIWG L$ W ISR & Q/W
JHRORJLFDO REMHFWY RQ D PDS MWKGIRRWOWMD G WK H W \QHWELXRRKMKIRY W R .
IDXOWYVY RU VKHDU JRQHV SRFADRIYVRIHEYHVEHFRUYHYERORY WR WKH |
XQLWYV RQH FRXOG URXJKO\ HVWIHO® X WK 8 URr WPH-OMV 1Y WRSH Rt D B U
OLQNV EHWZHHQ REMHFWYV E\ YLWXBoBP S BPWF(UPY gLHILH oR B WVE GPEVX W
FRUUHVSRQGHQFHV +RZHYHU -VRW¥hkRF® uWR YOOLEXY RERQ JIHERUIDWQIFX H[D
WLRQV DUH WULFN\ WR EH REBNHHPREALVWHOL EXOVE-R\QHIGR B 9 SWIHR IRDWWHKH G
DOVR DULVH ZKHQ RQH ZDQWRQWW R P& WK INUWR HRV@ H -BRReHHHIQAHK H T X H C
WURO RI HDFK W\SH RI JHRORYV POOY RE R B PMWH RAOZ Ry 16K VORUEIDERRIWRYL R Q V- \
ZKHUH GHSRVLWY DUH HPSODRNGWKRR XVH RRIVEbWHBHQI&ID QLW KHE  LC
WHFKQLTXHV SHUPLWV WR ™MKDHHAO P HG vEIDMWW DL YWERQ ERHG WK H GH
GHSRVLWY DQG JHRORJLFDIO WDUWRRMIPPA FLYWYXEWWLRQ 1 L H VK
&DUUDQ]D6RPH RI WKH FODVVLF NR3DWKHORY WS WO WIOHDWY HQ WKRH W LE
WHVWV WKDW FDQ EH XVHG LQFOXHRPESOIMHGREB KL WY DROU M LYWW RV L F
VKRUWHVW GLVWDQFH PHDVXUH G VER WAHH P KiXMOWY V RW Y KR Ru D@ i PylyY H C
OLQHV DQG GHSRVLWV SRLQWVKXVLLWURXWW &\ IROTAO\XNEMCGRWKDW |
WKH VKRUWHVW GLVWDQFH PHDRQUWHKH ©OHRw 2 Wik 8 QLVQ NKHIWWHH & 3 RYOLW V
RI WKH IDXOWYV SRLQWV DQG GHSRYIRWG HIR WRWMW XIG\LWKUH Y R RWN\D O L
DQDO\VLV RI WKH IDXOWV RU VKHNKROFRHLVZO WRD® 6 HRRH WRDHW-EOF
ORFDWLRQ RI WKH LQGLYLGXDO GHSHWRXRW LG YWHKHT RO RWYQRYHVYOW SSI
RI WKH VKRUWHVW GLVWDQFH PWbBSHKUKE EMHWZAHHKE YWHFOSRIWEHW S GLV
XQLW ERXQGDULHV OLQHV DIQAEH EHBERYLWY SRY QWKW HDRRSQPHRARQVLG
TXHQF\ DQDO\VLV RI FURVVFXWWHYS$RQUDEW LR WKKLH VR E H W2k WQW \ S H)Y
WKH GLIIHUHQW W\SHV Rl JHRORMXHRORXWYWLWRP SRKHIRQVO\YBREORIT WK
GHSRVLWY SRLQWV 7HFKQLT>lang thattbe litplagicad ey 6 RAAWD RQ WW KH PDM
GLVWDQFH IUHTXHQF\ GLVWULEXWKRQ@ LRAHYOWLEH DBVWEDAWRDBLARXO G
VRFLDWLRQV EHWZHHQ REMHFWYV RQH ¥ DD oRUWH BVAAHERWE HR u WKL & H Y H
DQG DSSOLHG %HUPDQ WRGKDPFRDIDWHYRQ RI WKH WER KLVW
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Fig. 4a— ,Q RUGHU WR LOOXVWUD WK WKHWKIFY MRUK LR BQ B U HQWHBD BRRNH ZERVEGWR H WRXD 0
XQLWYV $ % & DQG ' DVVRFLDWHG ZLWK WKH GHSRWHRWHSRIFOWVIRH®WD @ KLWAULW BWYR Q

DQ\ VSDWLDO DQRPDO\ LV KLIJIKOLIJKWHG EHWZHHQ GHNSRNXK®WIHJ & HDQR\ IHRORH IRADOHB RM E
WR WKH VXUIDFH DUHD RI| HWDFXOO'LW WRQR XMFIRD X Q'L W VSRIERHH XHUIQG \ ZKHQXSENIPDW IMLANVO D
WKDQ WKH UHIHUHQFH GLVWULEXWLRQ VHH JUH\ EDUV DQG D +LJK $EQRUPDO 'LVWULE
DV WKH VXUIDFH DUHD RI OLWKRORJLFDO XQLWYVY GHFUHDVHYV

WKUHH ¢UVW $ % DQG & OLRMUIKCRORIWKLY WWXHOX ZHVEHPQH/ D FODVVLF
RU HYHQ OHVV VDPSOHG IUHFEXHRIFD VIO X MY QFK D3L WWKWL EXWHIRQ D 1R
HQFH RQH KHUH FRPSXWHG DV tiepepmatieeNDWR ¥ HD WXDWPFD ®HGE UWW B HE X
RI WKH SRO\JRQV )LJ D F H-6HWHRIYNDWLRKH FRPEDBEQRUPDO 'LVW
IUHTXHQF\ DQDO\VLV KLJK@RULKW YV BV KDW WMRK A LWKULIDH VOK MY KIFPD@ JH > >
% & KDYH QR DSSDUHQW FRQW UR DVRQ MERHW ORRE DWARWVRZKPIQKHGH  $V
SRVLWY GHYHORSHG ,Q FR QW B DWWKHWXHHI PROVMIIMNKH YV IFIODVWH QF\ GLYLG
D VLIQL;FDQWO\ KLJKHU VDPEEBHG®HIKARAQEQY)RO X HF WRXQ GV KK H D U
UHIHURM@HFH)LY F L H RI WKIR®9 R BD@D VIHFMHLRDQD WKLV VWG RRD F K
GHSRVLWVY DUH ORFDWHG LQJWKGIOSRB\FRFHVRS HVKHSURQYWYWAT$SPED]DF S
RI WKH ZKROH VXUIDFH RI JHRORJLFDO PDS )LJ D

F 7KHUHE\ LW DSSHDUV WRDWDWKMN OLWKRORJLFDO XQLW '
FRQWUROV WKH HPSODFHPHQW R4 GHSRVLWYV

7KLV VLPSOH VI\QWKHWLF H{DPSOH VKRZV WKDW WKH IUH
TXHQF\ GLVWULEXWLRQ DQDO\WLVZAR U XSY6DPWY W UYVGDARD 8SBWNPD U F
HWHU VDPSOHG VROHO\ DW DVKHHG G I S\RDVE. B/V BIR FPRVML\RIR\Q VK IGW I O D\L Q J
VDPSOHG GLVWULEXWLRQ LV QRW LWXKRFOLRIQ W DIDV XMXIPW VWIRF G EMWVO@XH D
VSDWLDO FRUUHODWLRQV EHW-ZHIRQ S/BKIE SRXQWYV RSl WE W HFRIPSWO W ISRY
LWV DQG RWKHU JHRORJLFDO -REBHRW VKRR R HDFIK] IV GapinitIDOrReviraP \R QV W L
FDO WRRO XVHG RQH PXVW FRPSDdhid SUKRM HRERRISEOG\E XL VWR) LLEDMX IURHQ W K
WR WKH RQH FRUUHVSRQGLQWXGRUB QX LIUMB Q SR VW WRU DWWKWWD W LV W L F V
DUHD WKHGUNMWHEXWLRQ 7HFKQLHRERJIKBEDPO ERKQGDULHY RI WKH
SURSRVHG WR FRPSDUH REV HLY HGWAILD/FAWHE X WR R QVKELWMKRORULFDO P
HQFH RQHV H J %RQKDP &DUWHUSUqQH&BIWUDQ]D PODJHR CHONH W OH W |
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1 +1 f UDQJH

$V GHVFULEHG DERYH WXH SIHIPXOMDWNHVS AXDYIG B[PD[LPX® DW 1
VLYHO\ RFFXS\ WKH DQG FRRDQRWLF IPRURVL RIfFWKB[ 1 f IDOQG LLL
SOH[ 7KH JUDQLWLF IDF HS\D B DR $WK R XPAR DWW WVHYWHWHADHOQWHG RQH I[URF
ORFDWLRQV LQ WKH 66*& ZKLOHLWHKH 7KHWVBQGMWILHFWLRMVDIPLOLHV D
UHSUHVHQWHG E\ D VLQJOH SROWRQHHLGLV® L QAWM \SHR SOQADWER®YV R |1
FRUUHVSRQG WR DQ DUHD RI Q N3 DWXIURRQNH 7LKQHWIHD KUODW W\ ULNHV FR U

WKDW FDVH DQG NP6 UHVSHRMRLY HON QWIHIGLWSE&D\ FODVVHV ZLWK W
7KH IDXOWV VHW LV DdedldgicRlRBS LOBIGXIWARRR WKH FRPSXWHG EDMWHODLQH
RI J)UDQFH WKH VDPHHXHH®VIDXODNERDHH WRKIXV UHJID WEKCGDRW

IDXOW DWWULEXWH LQIRUP DMWULLRG® R VOJ LR/UH QV REWIRWD Y. FQ B YVHXQMK BXG\D W B
DQG UHIHUHQFH RI WKH GDWD-VRXHWWH )DXOW VYDRIOWRKDWH WWLUH BERBUDQ JH
SRVHG RI VHIPHQWYV ZKLFK UH®DUSNH®WWFRODRWDOD 7 X PIOCPDWHGQ WKH
OHQJWK RI NP $QDO\VLV RI WKH, @DWEWY WNUKHQGC WKRZW\SMHADEH FRP S X
SUHIHUUHG GLUHFWLRQV LQ BRWHHWEHKVHAG DG HHWTUOFGUVWDWLVWLFD
ZLWK PXOWLPRGDO GLVWULEXWLRQX¥FOYBHDURGH \VGLDQEBP LQGPBHQV LW
%HVW ¢W GHFRPSRVLWLRQ RI tWhKVWHHBEIEMRBPBQVWULEXWHRMPLOHG
KDV EHHQ FRPSXWHG ZLWK /RUB QW DIQ WY & HDIX QFRWLVRD WD D) GHUIRUP H C
UDWKHU ORZ EDVH OHYHO YDOXHDRBISOLHGZWRFK ZRKA O/ KRISSHYMDGLVW
UHVHQW WKH QRLVH LQ WKHKH WHWWHWW\RIDQ®&HDXXWW VLV HWKHKVW RSHN HV
RI WKH GLVWULEXWLRQ FDQ DQ®RMWS HIPVDIWIHDN \E i GG MRKCHS R\RFG/H.\D J
WKUHH IDXOWYV VWULNH IDPAOURFRLLDLIWKHLGEQWDQ FBPERDW Z HM BUS/HHIP D
1 fWR1 f LQFOXGLQJ 1 fHORIGWLIURHFW DR@DIOYGWWR DXOWVY VSDWLD
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7KH SHIPDWLWHY GLVWULEXWLRQ H[W
« DQG IURP WR P IRU WKH UHIHL
’ YL E 7KH > # P >GLVWDQFH FOD
$QDO\VLV RI WKH VKRUWHVW B QW®&W b HFPIVWELHNHH H B HSTHOP® b L Y IHXYS O D\V D
IDXOWV )LJ D VKRZV WKDWGW¥ W KPQ PWKH W HiH BHRMHH QUEH T XHQFA
WULEXWLRQ H[WHQGV IURP WR FODWOBRQHIEHUEGBHRQGWHIDNVR/S G H\GW U L
ZKHUHDV WKH UHIHUHQFH GLVWULYXWURI®Q HHWHYBA FEEW LRRQRUDWLRYV HT
P JUH\ EDUV LQ )LJ D 7KH ¢UvW > £ >D0R6 B LwDBPISLVWDQFH FOD\
FODVV VKRZV WKDW WKH SHJIPDWNHYHVRWHTWK G FSHI PR ¥d $\WV GLVWU

KLJKHU YDOXH WKDQ WKHHUWPM PHO¥F HWRQEHH UHSOAKFHG BHRRG
VDPSOHG SHJPDWLWHYV GLVWUWRGE X EKQ HPRY ¥ H HH IS IHIGKOH J3W W WIKEDMWy § 1D
UDWLR LV WKXV 7K HuwWBEN QWK EROYW PR Y IRPHYHSPDWLWHRWIEB LV WL

EXWLRQ LV D +%$' XS WR P ,Q WKOWUDVWW LEHREYHUYHG LQ GLVWDQI
P WKH SHIJPDWLWHYV IUHTXHQFM LR/ 2ORZHU*WKDI® W KH UHIHUKQ> ZLWK S
YDOXH DQG WKH SHJPDWLW HIW ELW WIUELEM WRE G R - IFRIGVQFEH GLV WU
DV D 1' 7KLV UHVXOW KLJKOL®KWYV WKDYWwWHSNPOHO\WHRZHIY H W WIBKN TUHT
WLFDOO\ JURXSHG DORQJ IDROWVWRHG Wk D ZRROGHWKNK HPMQARY DUH R
KDYH DQ DSSDUHQW FRQWURO RQ SHJPDWLWHY HPSODFHPHQW DW

D > + P >GLVWDQFH &RQVHI'IX)UH.QW(%%\LVR TXDQWLI\ DQG

WKHU FRQVWUDLQ WKH UHO DWILYWHNRUWURO RI IDXOWV RQ SHJP
HPSODFHPHQW WKH VDPH IUHTXHRKEN B O b VWRH W & HVOWKIRIEK WMV Q H [V
GLVWDQFH EHWZHHQ SHIJPDWLWHVpR®GG | RFOWWRY XQ GH RPN /& 1 LW H L
HDFK IDXOW WUHQG IDPLO\ $ % &L = 7KH > + P >GLVWDWKH FOD




SHIPDWLWHY IUHTXHQF\ YDOXH HG LQLVQKRLUKBUVRWDQOWKHYRLG RI ID
UHIHUHQFH RQH 7KH SHJRDQUWSHN REBW WUHE XWHROHYRY YDOXHYV
WKH UHIHUHQFH GLVWULEXW LIRQGCUDAMIUR WR/D QHW K KKLUKIHUHQFH TUHTXHC
WKXV WKH SHIPDWLWHV GLVDWUDEKMW PR Q:t PO GH.WROUDEWMUWEH SHJPD
+$' $IDLQ WKLV KLIKOLIJKWV- WKDIJKHA \UKD® W KH YUHH | Bl Q HIRSHO F YO X H |
SDUHQW FRQWURO RQ WKH SHJIJPDWHWBW IOR RD WIKRQWLZR & KMWWHUEHXWLR
P >GLVWDQFH FODVV 7KHQ LQ WRMWIPWHY GLYWAUEAIEXKWLRRHFDOPEH UHJL
UDQJH SHIJPDWLWHY IROORZ D 1SDWKWHVWVIK) UHREUMUIY HE QQURPKUHH RWK
WKDW % IDXOWYV KDYH DQ DSBEWHMQW FROYE RO R Q INLKMK SGHIMBDW EXWLR
ORFDWLRQ RQO\ LQ WKH > + WIRDBQRGVWDQHRWSHEWVYVHARWKLY UHVXOW K
WZR GLVWDQFH FODVVHV > Pt RIADXOGY>KDVEDQ DSSDUHQW FRQWURC
> VKRZ WKDW SHIJPDWLWHY IROORZIDHQ@' ZDWKUGBIWLWR RXDQWIYIHH DQG
DQG UHVSHFWLYHO\ VXFK IHDWRQW ZR O OR E HHDXIOWFWX Y \GHHE CRIMB HIKRW G |
VHH DERYH RQ SHIJPDWLWHV-HPSODEF

y TXHQF\ DQDO\VLV RI WKH IDEBWDGHQV

IR WLWHY ORFDWLRQ LV FDUULMHRBLEBXW Z

)LQDOO\ WKH SHIJPDWLWHV GLVWULEXWLRQ H[WHQGV IURP WR
P ZKHUHDV WKH UHIHUHQFH ,GLYWULEXWLRQ LV EURDGHU

IURP WR P J)LJ G 7KH>2% P >SGLVWDQFH FODVYV
VKRZV WKDW WKH SHIJPDWLWHW ITKHT CHYPAUYERWHRQ RI WKH YRBSOHG
KLJKHU WKDQ WKH UHIHUHQFRI RUBIOBHWKMN UHIHWHKGIFUDRWQH ERWK H[WHQ
WKHVH WZR GLVWULEXWLRQV LV RIQ WHBEG>VR WIGH QM 1D WIDAQHW BYANKH S
WULEXWLRQ FDQ EH UHJDUGHG D VDD H $D OTK M\ KILO RO LWKRW R D W@ R\ZKH) W K D
VKRUWHVW GLVWDQFH WKDW W UBAOHN VDIRBYOH ® G HIPDWILHOHN BR VW U L E X
RQ WKH SHIJPDWLWHVY ORFDWHR®VWH\RQGRZHR HEHERMMDRQ @ GHQVLYV
IROORZ D /$' LQ WKH > = P >SDUHST ¥HQELHVPDUH KLJKHU WKDQ WKF
>GLVWDQFH FODVVHV ZLWK UDWLRBMJIPIDWLWHV G LVWWIHEKWLYRHDWR UH
$W ODUJHU GLVWDQFH IURP &PIDNOWYHW QURKH >LQ WKH > + >GHQVLV
>GLVWDQFH UDQJH SHJPDWLWH GLtVS©ODQVWHUY¥®'O ZLKXY GEMSPDWLWH
WULEXWLRQVY UDWLRV RI QD @&HK L VUKILISKHOALW K WH/OW KW LWKH $ IDXO W
FRUUHVSRQGLQJ IUHTXHQF\ YDOXHRWQWUROQRQ WRH H MICDWLWHY ORFD)
DQG WKH UDWLRY DUH WKXV Rl OLWWOH VLIJQL,FDQFH

$V D ZKROH WKH SHIJPDWLWHV GLVWULEXWLRQ LV VSDWLDOO\
FRQWUROOHG E\ WKH $ IDPLO\ IDXOWHORULHQWHG LQ WKH 1 f(+
1 f(WUHQG FODVV ,QGHHG UHTth@ﬁP’S\BW\NW\V‘\éV\?'\/WUPEXWLRQ LV QD
VSDFHG OHVV WKDQ P IURP DQ 1Y—|%WH MHYW QRS 7 WK D F
VRPH SHJPDWLWH RFFXUUHQFH L5> |j M\M/LKQ'OCSD'Q U5 ®QD

MHRH v
% DQG & IDXOWV ZKHQ WKH GL LY‘HDrQ( 'Eblﬂﬂ_QlF\/UHQM*WLFEL*bV\b%HWQ RU O

> 2 P >GLVWDQFH UDQJH DQGpdkk vyv P +RZHYHU LQ WKH >
GHQVLW\ FODVVHV WKH GLGBGWULEXWL]

S UHVSHFWLYHO\ 7KHUHE\ WKH SHJPDW
~ e~ UHJDUGHG DV D +$' DQG WKLV FRQ¢U
GHQVLW\ KDV DQ DSSDUHQW FRQWURO |

,Q WKLV VHFRQG SDUW ZH IRAW RRG RVKHYIRH T XHOWHD@BEOW RQO\ R

WKH PHDVXUHG VSDWLDO GHQVLW\ RE DDAXIODAOVO X LUWHKOWHN B G GWARR WWKKHH & HIK H

VLWLHY DW SHIPDWLWHY ORFDWLR® IDHOWDR 6 IGQV E WL SIVWL QHR I SB RFRDIFF R U

LV IROORZHG WR KLIJKOLJKWIDQRPBARXO WYV VRWQH EXWILRQV R)IL STHW PIGWA R/ H
WKH KLIKHVW $ IDXOWV GHQVLWLHYV
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The SHIPDWLWHGVLVIVRSEN® LR Q GHQVLW\ LV =
QXPEHU RI IDXOWYV SHU NP3 UBIQI&HUKA JPWDRV L WMRY WEHTXHQF\ GLVWU
HQFH GLVWULEXWLRQ )LJ H 41RWH WKDWKDRR S\HIP DWHIWHHYFORRDW ZL




VLW\ RI )LJ K ,Q WKH > ¢ &#GHQVLWS“®J DI WKH

pegmatite |l UHTXHQFLHY DUH VLPLODU “WR~ RYPp BRZHU WKDQ

WKH UH¥YDWHKMHAH 7KXV WKH SHIPDWLWHY IROORZ D 1°

FKDUDFWHUL]JHG E\ GLVWULEXWLRQRWIWIURWmRIJHW LQIRRREDWLRQ RQ

HYHU LQ WKH > + >GHQVLW\ FEBW\ZHSIK)JI BB WAMHMVIWH DXXH MRKHT S D L

YDOXHV DUH KLJKHU WKDQ WKRUWHIHGHQWB QF®IHR/I SRLQW-V SHJP
7KH SHIPDWLWHY GLVWULEXWURQ W R/ 6 HHF WHHEEF B LOALK/ RVOURVELRIY L @& V!

UDWLRY DUH DOO KLJKHU WKD@ IRFXRURD PADKHPDUMH RAHQF\ DQDFAA\VLV R

WKH > t >GHQVLW\ FODVV 7KRNWDEXBRGQVEHUWDAKMHY WKDWEWKBUDQLV

SHIPDWLWHY IROORZ D +$' DOVG WKOMWHKHDRKIBX@WWHY SHDPOWLWH W\S

KDV DQ DSSDUHQW FRQWURO RQ WKH SHIJPDWLWHY ORFDWLRQV

6RPH RI SHIPDWLWHYV DUH ORFDWHG LQ GRPDLQV RI

KLIJK & IDXOWYVY GHQVLW\ ZKLHK UHSUHV‘HQW D ORZHT VXUIDF

W KD GRPDLQV RI ORZ & IDXOWV GHQVLW\ FROWDL
R WQKH SHJPI?WLWHV K-type pegmatitesc L V ULEQW(E‘E%Q HIWHQGV IL

,Q FRQFOXVLRQ WKH ORFD—WLPRgKIJ-i'IUW\ﬁV\éWJIyS' I—QFE*hngVWU'-E

LHV VHHPV PDLQO\ FRQWUROOHéU R ORI KLd]_\N% é@z’ yURP WKFE

GHQVLW\ +RZHYHU DQG &/ b W R&H '%TG‘(H FURFDWXKWY

DVVRFLDWHG ZLWK WKH KLJKHV /o*ﬁ- 5 M %QNWKGLHBWL*W’ W RC

UHVSHFWLYHO\ )LJ J=K 7KHVq-|DW|=|% \H [E> %;FRQ RAVASE
Q o

ZLWK WKH SUHYLRXV VSDWLDO VAR, PE P vh SVFHHV%
WKH SHIJPDWLWHY DQG $ % |VES'§< oL K\ 'W LD\/

DOVR UHDVRQDEOH WR DVVXPH ’%EEQA g\ﬁH"pK/H FYR B
RI VHYHUDO IDXOWV RI WKHVR \)0’ \f’ﬁh ‘]%PEI\?N{EFVE/F'E' &% (oo WE\;/EEV%
KRVW SHIJPDWLWHV WKDQ WKH UQVLGH N PVEYE
SKtypepegmat|te§LVWULEXWLRQ HIWHQGYV
) ZKHUHDV WKH UHIHUHQFH GLVWULEXW
L A P )LJ E 6. W\SH SHIPDWIWHV FOHL
‘e O e " 7KLV GLVWULEXWLRQ LV FSKW\UBHWHUL

+HUH WKH DVVRFLDWLRQ RI WKHS v 5BWH¥ £ &%&y E

EHWZHHQ IDXOWVY LOQWHUVHFWL DQ’)& QL
LV WHVWHG )LJ L 6XFK IRRAWDR J:E{J z\ HJPDWLYV
RQ WKH UROH RI WKH KLJKO\ QW Y POWLW

H GLII
IDXOW VHWV * ZKLFK SRVVLEO\ Ga/LWHV S\MJ H\/\n_%ﬁo\/w éﬁi\/;&h P

+ LQWHUVHFW
SK; HIWHQG
7KH VDPSOHG SHJPDWLWHY DQ YRFPER Eg%‘\’é}-
HIWHQG IURP WR P DQG OW %E »&7’{%% Uy F F‘H\%‘?U'—EXWL

VWUXFWXUHYV

7TKH > % P >GLVWDQFH UDQJH v v%'% IUFILTI)D(SV?/I'_:\I/_V';\\//
PDWLWHY IUHTXHQF\ YDOXHYV DB . RJKH \(V/? ke RYiAd
UHIHUHQFH RQHYV 7KH B LVWIEEX V\/l Q v
DQG IRU WKH > P >DQG H_ > o PIUi?:
FODVVHV UHVSHFWLYHO\ 7KXV W ?%E Q$
6LPLODU GLVWULEXWLRQV DUH fEy

> 4 P >DQG > & P >GL b LR W ok v
EHWZHHQ SHJPDWLWHV DQG DX éJ 'fﬂ/vplu WbWHEX\W/Q\NRFh LQ
WR EH LQWHUSUHWHG DV D FDX |_

REVHUYHG FORVHU FDQ EH UHJDU éy atite FIZSEJ oZ WKL
P 9|§|
|—5 &

IDXOWV LQWHUVHFWLRQV RQ WK ) \ JE’(?
ORZLQJ WKH ¢UVW RUGHU UHVXO L W
W R o':o\ URO

WKDW WKH SHIJPDWLWHYV HPSODQI V L

DQ\ SHIPDWLWH RFFXUUHQFHV U

Q Q g/H@/\g W{;jl Gg. ULEXWLR
S Q/ H HG WR
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>GLVWDQFH FODVYV FRQWUFUO/CHI-H:&/\
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Fig.7 5HVXOWY RI WKH VSDWLDO GURRPPHWFK KO Q/DONVR V SSHDIPHXDIBNMNHY D QG JUDQLWLF |

EH ORFDWHG IXUWKHU WKDQ H NS®K-LXype\WegmatitedPL VIWBPEWWLRQ LV WKH
JUDQLWH 7KHUHE\ DOO SHWKIE.LWWHH VE\IBIRIDVWWY MWUEYOSLRQ )LJ J O
VDPH GLVWDQFH UDQJH IURPHHQUQQUWRP GLWW®R DOQNMV7RHWIZHIPDWLWH?
JUDQLWH DQG WKH OHDVW GLMXHWOWWLDWH® SWR BWVYWBQHAHQEODYV
WKRVH PRUH IUDFWLRQDWHGDHFD\>EHtWPI>O0DU 7KH PRUH IU
WLRQDWHG SHIJPDWLWH W\SHWKH I$L-tgpe heg@atte6d UB UMRGRWHG HFIFOXVLY
PRVW UHPRWH RQHV IURP WKH WDRQGHWH+ NP IURP WKH /HV 6DJQH\
7KHUHE\ WKH 6/ W\SH SHIJPDWLWHYV DI
. . R WR WKH JUDQLWH ZKHUHDVKWKH . W
. IXUWKHVW
JROORZLQJ WKH PRGHO RI /RQGRQ
K-type pegmatitesGLVWULEXWLRQ LV YHU\LRYRDG/LRQ APRQQRW EH SDUHQWDO
DQG + NPURIWHWHKGFH GLVWULERWARWLWHIW\EHV &/RWOSH ESH $RIWHIQN
,Q FRQWUDVW WR )LJ D DQWHGHRSULYHGPIYWPWHLRWBREIDRQ EXW QRW
OHVV WKDQ NP IURP WKH /IHR W BYB HEGLPWIHEWH DWW HHWRSHV D (
KLIJKHVW SHIJPDWLWH IUHTXH@RWH6/ W\SHIPRWELMWMHWHBW. Q + NP IURP JU
> + P >GLVWDQFH FODVV
SK-type pegmatitesS LVWULEXWLRQ UDQJHV IURP W R
NP DQG IURP WR NP IRU WKH UHIHUHQFH GLVWULEXWLR
YLJ I $V ZH FDQ REVegmaditdi® )LJ H QR
ORFDWHG DW D GLVWDQFH OHMWMRKER Z INPJ | WKH SHIP BWLWHV VSDWL
JUDQLWH ORUHRYHU WKH KLJ&HAHR BEBRFBHWEMNH WHY VY XROPS\LQJ KD
LV REVHUYHG LQ WKH > v WKp SEId?RWOWH SEBOQWY VHW LQ RUG




Rl SDUWLFXODU JURXSLQJ RI WKH RFFXUUHQFHY DQG LL TXDQWLI\
DQ\ SUHIHUHQWLDO DOLJQPHQWKSLUHFWLRQ Rl WKH SRLQWYV
WKH FRUUHVSRQGLQJ *DQLVRW-URSRX Y DIQRK SM-R1 SHPPDWRWHY GHLQHG
SLQJ FRXOG WKXV KHOS SRLQWLQAXRMWSWKH VEHWLOOFRYXRELWMLRR E |
DQG SRWHQWLDO FRPPRQ WUHQGWK XWWi WXEWMBWWWFWXUHE HIKDOM FRO
PHWKRG KDV EHHQ DSSOLHG IRU DXXERRBW HEQEQEH O VHYLRIROE WM LPYE WS
GLVWULEXWLRQ RI VHLVPLF HYHQWVWKAG GAHIVD 5§ R @ MOK Hy R B #iRE) i WEKPW
ZHUH DOVR JLYHQ LQ $OODQLF DQIREPRLPE[LQ FRXQWULHIRFNV RI WKH
FRPSXWDWLRQ RI D KLHUDUFKIF}N@ 7P DYWb (DI ¥ RRZR IS WKHD WROWH V W k
ZDV PDGH IURP WKH SHIJPDWLWHYV,; R WsEHW U 7B FYXKBPWHDWER QKLFK
RI WKH VHW LQWR JURXSV )MHUR XxyMV RE DVENGWR QHWEKBIWEWH (HOGV ZF
PLQDWLRQ RI WKH PD[LPXP UHIHUHREHH BRBVWW O BW HIG 'Ww KUR X IWRBW WK F
FOXVWHULQJ GLVWDQFH LD DWARy WG PV MWRH 1SFRHRQIWMY VHBLIKERU DG
E\ WKLV 05' EHORQJ WR WKH VDPH JURKSD ¢VW Q\DW IMVDQGDWHNG 5LSOH
GHYLDWLRQDO HOOLSVH FHQWH WG s WKIHR &P B\IFHQOWNY BISBREKQH:
FOXVWHU LV FRPSXWHG 7KHD]DRV®HSRIJVPMMLIWHWRIRWE ORQOXNS WR F
JLYHV WKH GLUHFWLRQ RI WKH SRLIWVFH OWOWKAQPBRWDWH LV FEBQWL !
,Q WKH FDVH RI WKH ORQWYV $SHISHFOEPIWAE SHNPWMWIWBHYH GHLQHG |
ILHOG WZR 05" YDOXHV DQGp 7DEKDYH BEHHWR WMMWMWMU WKHVH UHV
HG IROORZLQJ WKH SUHOLPLQDUSHPIPDON\MEMVVRD WKKLSKOPRPWXxWHMNUHG
GLVWULEXWLRQ LQ 6HFWLRQ RQ%00OMKth YMD WY WIRLFV FRPLQJ
IURP WKLV FOXVWHU DQDO\VLV DUH PBRRLOGESOL QM EDEKH YKBDYEW DQG
D 05" YDOXH RI P ZDV XVHGEDRW WYY SHIPKOWHWSHFW WR WKH IL
WASHV 7KUHH FOXVWHUV ZHUWH ERPBMMWUING UIZHINK RHRGFWE O X VIBAHD RI DO
JURXS ,' UHSUHVHQWLQJ U BHIPEADNLWUHHIRE-OW Y ROYHOWRRBBLO\
7KLV FOXVWHU LV FKDUDEW k¢ IXINHGHEW D @ HPSHHADHGIWLQJ RQ O\
R P ,WV WUHQG LV f ZK$BKVEHHOR O I LR DNUKW BBH Q & ®WRH% D C
IDXOW WUHQG FODVV 7KH 05" YDOXHRRISHIJPPWDWHAVBGH LVR®DWHG
IRU HDFK SHIJPDWLWH W\SH 7KfHoX\W\NEUHVSHIWR WowHYVBUHKDSH UDYV
JURXSHG LQWR FOXVWHUV )RXWHFOXVWHUMPDHQU®RXS ,'DUH JURX
DQG SUHVHQW WKH VDPHyRYH $BJHDMWILRHCFBYX VW IR GRU D 05"
& IDXOW WUHQG FODVVHV &OXMUWWKHIWY KD P DWWW M LHB eV A\ HUWRDUH FR
. DQG DUH WKH PRVW UHSUHVYRRDWLYFERI WKH-K WOBBXGHV PR
SHIPDWLWH GLVWULEXWLRQ ZLWK RQ ® 0 OS &H P ML WHH § R LIWME B U D O ¢
UHVSHFWLYHO\ 7KHVH WZR FOX®WdWVDPYUY\ RAKULNQWKIRG vaw KDW RQ D
DQG al f 7KH 6. W\SH SHIPDWHW I L&MW EBEKkWXWORY FOXVWHUHG
GHILQHG E\ DQ DYHUDJH '11 Rl ¢ |BxRWG B U@ RQH
FOXVWHU RULHQWHG 1 f 7%LV FRXVWSDIWEBORLRWE WLR WIKHFHDO DQDC
IDXOW WUHQG FODVV 7KH 6. / WWXH S3HH PEDME WNHH & L K RN XOML RO v v\
LV GHILQHG E\ DQ DYHUDJH "11 \RISH IBX®DWZHOO >BQG(+1 f( >UDQJ
E\ RQO\ RQH FOXVWHU RULHDRDW @ VX0 W KH ERROH LG PYIEGF AL RIRHHQV S D W
$ IDXOW WUHQG FODVV 1 f (@WRQAVSAXPRWIONHYHRFEXKHUUHQFHYV

WKDW WKH FOXVWHUV WUHQG R pXW FH J VERPHPW HWH VIHWO\R UMR Y H |
SDUDOOHO WR WKH $ IDXOWOWRHQG FODVV 7KLV UHVXOW |_v D

REVHUYHG RQ ODUJH VFDOH FOXVWHULQJ GLVWD

ZLWK DOO FRQVLGHUHG SHJPDVV'%WH&\M *\}JV’}LV gx/w? RQG WUH
6 |5< HU 6.

SHIPDWLWHV DUH JDWKHUHGGLQ, \/@g %5“@ ohip

1 f 7KLV WUHQG GRHV QRW FR V\l,JDug KEI#JU$9HQW@L

UHFRJQL]JHG IDXOW IDPLOLHYV ﬁwxwmmsvmuoavnNvamas\Mwamem@me
JHQHVLY DQG HPSODFHPHQW- PRSQADRIF WQACH DB LDNIPY WLEH JRLQW VT FOXVWH
PDWLWHY DUH GLIITHUHQW IDWHA stl%WlﬂiGF%EgYSMWQF%?’VMMWﬁQWBF;meég

$ IDXOW WUHQG FODVV BQG/@XI%)é]Ci( \QJIH(ﬁJ%QXgB%WgRUWD@\FWRRNKH |

6./ $ IDXOW WUHQG FODVV W\BH/MH VL]H RI HDFK DUURZ L VH 8 URIS & i WPLOR/QLD/DF
SRLQWYV 6HH WH[W IRU GHWDLOV
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Schematic model showing High Anomalous Distribution
(a) (b) of pegmatites in the vicinty of A-type faults and the high
density of B- or C-type faults

2 and 3 granitic plugs Noe A family Clgss
A-faults’ density (> 0.8) . B family class

O clusters ® pegmatites

o —-C family class

0 25 5km

Fig.9a— +LJK GHQVLW\ RI WKH $ WKS{HO DX DM V KIH/D 8 Bl G DEDDOHG) OMRAV W HG *I&QZWW K B H @ RMDUVDION $iD
WHUV WUHQGY DXWRPDWLFDQO\bP BFSHE DLWLW KRG B O HLOO OV LD W E QW WRKQH/ +RLIJ B HREPORAULPVL
YLFLQLW\ RI $ W\SH IDXOWVVDRIG%W RH KL WK SGIH DWLOMY V] R Q H

IRUPVY D EDQG VXSHULPSRVH® LWKWKSURKHDWH GV RRUWLESHR UDXOWYV  +
WKH FHQWUDO SDUW RI WKH 66PK&DQLWKDIN SHKRDIMWLHWUD/I B QEBEXWKHVH
1 f $ IDXOW GLUHFWLRQ LV D®HIP\DW LSADHWVD IOMYHHOS U RW BE WXKX\WH G E U
FRUULGRU )LJ D+E 7R FRQFOOHG®ID FWHRIXOWWX FWRKR DVOKE RURD P H W H |
VWXG\ LPSO\ L D SUHIHUUHG VEBRWH BOHRLWRIFLDWLRQ EHWZHHQ
SHIPDWLWHY DQG $ IDPLO\ IDXOMM IULHTXMHER DWRHODWMY RQ VRHH VKR L
SHIPDWLWHYVY ZLWK WKH KLIJKHWWF& RDPALKOH S BXRDWLWEHHWVSHWADQG
DQG LLL D SDUDOOHOLVP EHHVZKHHEROS JIOW D WK DDA G S\HWHR IV @& WK IF®XOD €
FOXVWHUV WUHQGV 7KXV DHFOWBHVVSD®W.LBO /UWHGED VL RQWKIODE DQ
WZHHQ SHIJPDWLWHY DQG $ IDPIUGITABREPWN\D QXHFRQMWDQB8HRBWR DWKHL
2ULHQWDWLRQV RI WKH SHIPDWLAMK{HY HDBH H RQWL ¥ WRIQRWZEREFO XKE M HW
UHVXOWYVY )LJ HILVWV EHWZHHQ JLYHQ SHJPRDHWWLWH W

‘HDN OLQNV EHWZHHQ & DQG % IRVOGCHVXUWWHDOQG BEBBHPHQWY XQGH
PDWLWHY DUH REVHUYHG LQ WKGLUBDQJIHRP WKH RWKBQG ,QGHHG WK

+ P UHVSHFWLYHO\ +RZHHWHUWRW FRROPNWRBA RWKHUYFDQHV ) F
% DQG & IDXOWV RQ WKH ORFDWLRQVRIDW® HS 1$HIPP\D BtV & dree RN H Q F H
EHHQ SUHYLRXVO\ GH¢{¢QHG DV PUQRUE GLVBQDB\ D VKDUS FRQWDFW Z
DVVRFLDWHG UHVSHFWLYHO\ FRRYDQHEHNRQE IPHW DR UWKKMS URFNV
ZH VXJIJHVW WKDW WKH HPSODFMWKHDQWWKIHSHJHFDWUMWRGELDO F@KXKYWHU
% DQG & IDXOWYV WUHQG LV BERU/MBEED HF EXWDWWHL ? RWWR O D WRHIG RBRJQ G L W
FRQ¢(¢JIJXUDWLRQ WR ORFDOLIHRBMHUPYWR YE WIRVDWK HR IFRKEL YBWHRJIID XO
RI WKH WZR SDUDPHWHUV KLJK GHLJWGWNhE&:MIlk diskridt &L HD>GO/WIVQD R GH R

v



Tab.15HYLHZ Rl GLIIHUHQW FDOFXODWLRQV BBUIBEPHG VDRQUWHROLIHILWKD PQLXYMWHBDW FKHP
DXWRPDWLF PDSSLQJ RI DOO SHJIJPDWLWHYVHD®G WO RK H HYR Y MWV @ \B Ik BIDNEKH Z L W K

FOXVWHULQJ GLVWDQFHV RI1 \ DQG PJUJﬁéiWW\_/YB(bG (',QDOO\ LLL D SUHFLV
QR RIS llipse VWXG\ RI )DQD\ DQG /HV 6DJQHYV JUD
worxs Ty ToTOMRE « worGE BB )P@DY DO QHV IUDe
DOO SHIPDWLWHYV > P FOXVWHULQJ GLVW @
$ - €
d
c &OXVWHULQJ SDWWHUQ RI WEHHSHJPD

GHVFULEHG EXW WKH XQGHUO\LQJ PF

SRRUO\ FRQVWUDLQHG XS WR GDWH 77

- - HUHG RU D SRVVLEOH FRPELQDWLRQ F

WASH . SHIPDWLWHYV > P FOXVWHULQJ PRGWH® ZKHUHE\ SHIPDWLWH FOXVWHU\
$ RU LQ WKH YLFLQLW\ RI LOQWUXVLYH JU

OLPLWHG VSDWLDO H[WHQW DRIG ZKLF

WKH SHIPDWLWH FOXVWHUV LL D 3W

VLRQ RI WKH SHIPDWLWHY EHLQJ FRQ'

- 1.0

$ VWUXFWXUHY LQ WKH XSSHU WUKVW
c VRXUFH DW GHSWK ,QGHHGWVRXGLH
% DQG URFN EHKDYLRU VKRZ WKIDQW IDXC
c FOXVWHUY DQG FDQ IROORZ D IUDFWDC
B 3 LH ZLWK FOXVWHULQJ RFFXUULQJ RQ
QHWWH HW DO 6WHDF\ DQG 6DPP
B B &RZLH HW DO $V VKRZOA Q W

- - VWDWLVWLFDO DQDO\WLY SURYLGHYV SI
- - WKH UHVSHFWLYH UROH RI VXFK WZR
W\SH 6. SHIPDWLWHV > P FOXVWHULQJ ikt @+ JUDQLWHY DUH RIWBQ FRQ
_ % PDIJPDWLF VRXUFH VHH DERYRDO)ROO
QDWLRQ PRGHO RI SHQPDWLW
W\SH 6.£/ SHIPDWLWHV > P FO><VWHU|.(5LJJ%Ey\%)‘}ﬁ_| GLIIHUHQWLDW LR @ UG H H
$ LQJ GLVWDQFH DZD\ IURP WXW LSDWH Q
- - DQDO\WLYV RI WKH FRPSXWHG BYVWDQ
W\SH 6/ SHIPDWLWHYV > P FOXVWHULQIDAQRGWFR XQWU\ URFNV VKRXOG-WKXV C
_ d TXHQF\ GLVWULEXWLRQV ZKHQ FRQVLC
SHIPDWLWHYVY L H LQFUHDVWEHWKH D
(DFK FOXVWHU LV GH¢{QHG E\ BRIWRXS ,DOWKBIGXKPEHWRITXHQFH ,Q FRQWUDVW R
GLVWDQFH QHDUHVW QHLJKER@JW‘EDDWUWQ_CFDLI‘@DVUU*HLQE'ITD(HQF\ GLVWULEXWLRQV

R&) UHODWHG LW DQG LWV HGO,L SWHLOIOXSEHUD WHE (BF Ky V¥ U D O + JUDQLWLF ¢
LQ )LJ E + ¢
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