











1HDUO\ 1RUPDO 7RSRORJLFDO 6SDFHV RI WKH )L

&RQYHUVHO\ VXSSRVH WKDW WKH UM XRK DN®&
HYHU\ QRQWULYLDO FORVHG VHWDQ® D @ KRLFHKQ

VXFK WKDWZ )F +HUB+*DQ@* /HW + 7KHQ + LV
)2+DQG+ / +HQFH : LV QHDUO\ QRUPDO VSDFF

7KHRUHP/H’\NL\LEH D QRQ HPSW\ IDPLO\ RI WRSR
— EH WKH SURGXREW YE8DPIO\ QRUPDO RI WKH |

N
. LV QHDUO\ QRUPDO RI WKH ILUVW NLQG
3URBLQFH;HIVFRHDUO\ QRUPDO RI WKH ILUYW D\
QRQWULYLDOREFOWRVHGWHKDW) IRU HDFK QRQIN WK
) )"+ / WKHUH DUH BSEY XHWWSSDW.9 DOG 9 /

YYYYYYYYYYX~ie

/HW, ) 7KHQ ) LV D QRQWULYLDO FORVHG L
le,

VXEVHW RI ) VXFK/ MW DWLJ, ¥DFK Z ZKHUHo ; LV W
SURMHFWLRQ. PD R ROWQLY LD\ FORWKGE WK D UH
. LOQ VXFK)WKDW Z:, /HW —:, : —:, 7KHD

le, le,

. Z: DQG: / TKHUHIRUH ; LV QHDUO\ QRUPDO















60LJKWO\ 1RUPDO 7TRSRORJLFDO 6SDFHV RI WKH )LUVW .L

BURBLQFH ; LV VOLJKWO\ QRUPDO VSDFH RI WK
QRQWULYLD® FORYGE GGV MW R E QW LRS H § XVFHAMADKEX
) 7* [/HMW <") DQG <) 7KHQ DUH FORVHG EQ )<
$OVR OHW9 < * 7KHQ@ ) DQGE9 + 79 +HQFH <
VOLJKWO\ QRUPDO VSDFH RI WKH ILUVW NLQG

5HPDUN 7KH FRUUHVSRQGLQJ WKHRUHP GRHV
YDOLGLW\ RI WKH SURRI LQ 7KHRUHP DERY
SDUWLFXODU SDLU RI GLVMRLQW FORVHG VSDF
OXQNUHV > @

&RPPHQW $ FRQWLQXRXV LPDJH RI D VOLJKWO\
QHHG QRW EH VOLJKWO\ QRUPDO VSDFH RI WK
JRU7ZLILY D VOLJKWO\ QRUPDO VSDFHWD RISWKIH

WKH LQGLVFUHWH WRSRORJ\o WKHRRW KMWH Q KRIXQV
%XW7 LV QRW VOLJKWO\ QRUPDO VSDFH RI WKI

7KHRUHP (DFK FRPSDFW +DXVGRUIl VSDFH LV V
NLQG

3URRHW ; EH D FRPSDFW +DXVGRUII VSDFH DQC
VXEVHWYV RIS DOW 7KHQO® 6LQFH ; LV +DXVGRUI

GLVMRLQW , RIBGI® X FRVWK DWG +, 2EYLRXVOW%LV

DQ RSHQ FRYHU RI %
6LQFH % LV D FORVHG VXEVHW RI ; % LV F
Nt o+ +. RI % +HW %+, % %+ DQG * ~* ~ ~*

\p

TKH@ +, [+* DQG * / 6R IR $BAKKHUH H[LVW W
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3VHXGR &RPSDFW 6SDFHV & &RP
3VHXGR &RQWLQXD

, QWURGXFWLRQ

,Q WKLV FKDSWHU WZR JHQHUDOL]DWLRQ\
6XFK VSDFHV KDYH EHHQ FDOOHG SVHXGR
JHQHUDOL]DWLRQ RI FRPSDFW VSDFHV YL] +
VWXGLHG > @ > @ D QXPEHU RI \HDUV DJR

'H KDYH VKRZQ WKDW ERWK SVHXGR FRPS
GLVWLQFW IURP HDFK Rl FRPSDFW VSDFHV DQ
FRPSDFW VSDFHV DQG F FRPSDFW VSDFHV KDY

'HILQLWLRQV RI D QXPEHU RI JHQHUD
FRQQHFWHGQHVV FRQQHFWHGQHVV LPNOHLC
FRQQHFWHGQHVV &DQWRUTV FRQQHFWHGQHV)
LH D FRQQHFWHG FRPSDFW VSDFH ZH KDY
SURSHUWLHV Rl SVHXGR FRQWLQXD KDYH EHHC









3VHXGR &RPSDFW 6SDFHV & &RPSDFW 6SDFHV

7KHRUHP/HW ; EH D WRSRORJLFDO VSDFH /HW
VXEVSDFHV R&$ LMKHQHXGR FRPSDFW

SURRHWL ©9=EH D SVHXGR R{SEHQ THRMNMMHW RSVHXG
FRYHU RI ERWK $ DQG % 6LQFH $ DRBR® WDIHQS
VXE SVHXGR B&®RUY DQG % UHVSWYEWLMWHD\ILTXK
SVHXGR PRYGWGER] FRYH&UY +HGHEK LV SVHXGR FI

&RUROODUMN; LV D WRSRORJL RDDWSD &§ ¥ HXGR F
VXEVSDFHV Rlé;® gKHQY SVHXGR FRPSDFW
SURRW IROORZV IURP WKH DERYH 7KHRUHP



3VHXGR &RPSDFW 6SDFHV & &RPSDFW 6SDFHV

7TKHRUHP/HW ; DQG < EH F FRPSDFW WRSRORJL
VSDkH LV F FRPSDFW

SURBLQFH HYHU\ F FRPSDFW VSDFH TKHRMHIGR
WKH SURRI FDQ EH FRQVWUXKMWRHBGHR[DFWO\ DV

&RUROODUMN ; ® ;o DUH F FRPSDFW WRSRORJLFDC
VSDFH v;, LV F FRPSDFW

SURRW IROORZV IURP WKH DERYH 7KHRUHP




























































































































































































































































































































































































































































