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BUHSDUDWLRQ DQG &KDUDFWHUL]DWLRQ RI $]LGR +
JJVIN 7 0 .O®DSQWNIBDO (XURS - (QHUJ O0DW

7TKHUPDO 6WDELOL]DWLRQ RI (QHUJHWLF ODWHULDOV E\ W
GLDPLQR WULD]JROLXP &DWLRQ 7 0 .ODS|WNH 3 &
6WLHUVWRIWHW &KHP +









+

1HZ /LQHDU 1HXWUDO 3KRVSKRUXV 6XOILGHY DQG 6XOILGI
6 6FK|QEHUJHU & (YDQJHOLVWL & 5RWWHU & -DJGKXE
.DUDJKLRVERQIRUJ $00J &KHP %

(QHUJHWLF &RPSOH[HV RI $PLQR WULD]JRO RQ \C
DQG ,RQLF 'HULYDWLYHV RI LWV 1 2[LGH 0 -RDV 6 .LH 5%
6FKPLG - 6WLHWQAWRUBOWLDI &KHP

7KH (QHUJHWLF 1LWIURRR2UEBPIPWS 'HULYHG IURP 3KRVJHGC
4 - $[WKDPPHU 7 0 .ODS|WNH % .UXPBQBUJDROOOXS )
&KHP

7KH 6\QWKHVLV DQG (QHUJHWLF 3URSHUWLHV RI ELV
%71('$) ' &KDYH] 7 0 .ODS|WNH ' 3DUULVK ' * 3LHU

3URS ([SO 3\URWHFK

SKRWRVHQVLWLYH OHWDO ,, 3HUFKORUDWHYV ZLWK %LV
\O HWKDQH DV /LIJDQG 6\QWKHVLV &KDUDFWHUL]DWLRQ C
.ODS|WNH 1 qMPKDUQWUJ &KHP

JOXRURGLQLWURHWK\O 6XEVWLWXWHG 2UWKRFDUERQDWH
"HQVH 2[LGL]JHUV 7 0 .ODS|WNH % .UXPP 5 OROO 6 )
= 1IDWXUIRUVAK %

6\QWKHVLV7RIWUD]RO\O  K\GUR[\ WHWUD]JROH DQG (QHUJ
1LWURJHQ ULFK ,RQLF '"HULYDWLYHV ' )LVFKHU 7 .ODS|V
6WLHUVWRUIHIURS 6 KBV NDURW H F Kt

3RO\QLWUR FRQWDLQLQJ HQHUJHWLF PDWHULDOV EDVHG
GLQLWURSURSDQH GLRO 7 0 .ODS|WNH % .UXPP 6 )
= $QRUJ $00J &KHP

%LV WULQLWURPHWK\O ELV R[DGLD]ROH DQ HQHUJL
EUHDNLQJ GHQVLW\ 0O $ .HKWMOEHEBRPPXQ.ODS|WNH



+

*UHHQ &RORUDQWYV %DVHG RQ (QHUJHWLF $]JROH %RUDWFE
VDQ - 6WLHIKHPRUYXHIRS -

3RO\QXFOHDU PHWDO ,, FKORULGR FRPSOH[HV ZLWK G
IRUPLQJ RQH DQG WZR GLPHQVLRQDO VAW BXRWIUBUOO0 -R
&KHP








































































5HIJXODWRU\ 1HWZRU
LQ *HQRPH ([SUHVVLRQ DQG ODLQWHQDQFH"’






2WKHU $FWLYLWLHV

(0%2 )HOORZVKLS &RPPLWWHH 5HYLHZ FRPPLWWHH (0%/
+DUYDUG )RXQGDWLRQ B6FKRODUVKLS $GYLVRU\ &RPPLWW
,QVWLWXWH RI %LRFKHPLVWU\ OXQLFK

OHHWLQJ FR RUYWDGRHKWLQJHU ,QJHOKHLP 7LWLVHH FRQ
WUDQVSRUWY *HUPDQ\ OXUQDX &RQIHUHQFH pu6WUXFW
7UDQVSRUWY *HUPDQ\ (0%2 PHHWLQJ 1LFH )UDQFH
.H\QRWH VSHDNHU VHVVLRQ FKDLU 51$%$ PHHWLQJ 'DYRV
H1IXFOHLF $FLGVY 1HZ (QJODQG 86% (0%2 6\PSRVLXP |
YHUY 6WUDVERXUJ )UDQFH (0%2 6\PSRVLXP p7KH FRPS(
PHHWLQJ p51$ SURWHLQ LQWHUDFWLRQVY 6DQWD )H 86%
5HYLHZHU IRU 6FLHQFH 1DWXUH 1DWXUH 6WUXFWXUDO I
ODU &HOO (0%2 - 51% - 1XFOHLF $FLGV 5HVHDUFK 6WU)




































5HIXODWRU\ 1HWZRU
LQ *HQRPH ([SUHVVLRQ DQG ODLQWHQDQFH"















$GPLQLVWUDWHG IURP /08
(0%2 ,QGLYLGXDO )HOORZVKLSV IRU 'U 6HDQ +XPSKUH\
6DFFR
(8 WK )UDPHZRUN 3URMHFW *UDQW (852 ORWRU * $

(8 WWUDPHZRUN 3URMHFW *UDQW 3ULPH ;6 * $ &ROO
(8 WK )UDPHZRUN 3URMHFW *UDQW 35263(&76 3URWHRPL
TLPH +($/7+ ) &ROODERUDWLYH SURMHFW

(8 (5& JUDQW 7R3$* 7R[LF 3URWHLQ $JJUHJDWLRQ LQ 1H
6\*

(8 5($ ,() ODULH &XULH ,QWUD (XURSHDQ )HOORZVKLS
BWLSHQG 'U ODULD 6 S5REOHV &ORFNSURWHRPLFV

)(%6 3RVW'RF )HOORZVKLS ,QGLYLGXDO VWLSHQG IRU 'U
OLFKDHO - )R[ )RXQGDWLRQ IRU 3DUNLQVRQV 5HVHDUFK
&RPELQLQJ PDVV VSHFWURPHWU\ ZLWK JHQHWLF DQG SKD
DQG YDOLGDWH /55. VXEVWUDWHYV

OLFKDHO - )R[ )RXQGDWLRQ IRU 3DUNLQVRQV 5HVHDUFK
E\ /55.

6DQRIL $YHQWLYV &ROODERUDWLRQ 3URMHFW ,QYHVWLJD
WLYH SKRVSKRSURWHRPLFV

6ZLVV 1DWLRQDO 5HVHDUFK )XQGV 3RVW'RF JHOORZVKLS
6WHJIHU

6\1HUJ\ ([JHOOHQ] &OXVWHU ')* OXQLFK &OXVWHU IRU 6\\V
HG IURP WKH /08

3XEOLFDWLRQV

$]LPLIDU 6% 1DJDUDM 1 &R[ - 0DQQ 0 &HOO W\SH UHVRC
PXULQH OLYHU &HOO OHWDE 'HF

%HQGD & (EHUW - 6FKHOWHPD 5% 6FKLOOHU +% %DXPJ
&RQWL ( 6WUXFWXUDO ORGHO RI D &5,635 51$ 6LOHQFLQ

7DUJHW &OHDYDJH $FWLYLW\ LQ &PU ORO &HOO 2FW
%RUQHU *+ )LHOGLQJ $% ,VRODWLRQ RI FODWKULQ FRDW
&ROG 6SULQJ +DUE 3URWRF 1RY

%RUQHU *+ +HLQ 0< +LUVW - (GJDU -5 0DQQ 0 S5RELQVF
LQJ D IDVW DQG YHUVDWLOH DSSURDFK IRU PDSSLQJ Yt
LQWHUDFWLRQV ORO %LRO &HOO 2FW

&KRXGKDU\ & HLQHUW %7 1LVKLGD < 9HUGLQ ( 0DQQ ¢
O\WLQH DFHW\ODWLRQ OLQNY PHWDEROLVP DQG FHOO VL
-X0

































S5HYLHZHU IRU 7UHQGV LQ
6FLHQFH 7KH 30DQW &HOO 30DQW 3K\VWLRORJ\ 7KH 30D
%RWDQ\ 1HZ 3K\WRORJLVW )(%6 /HWWHUV 30DQWD %LF
OROHFXODU %LRORJ\ J)URQWLHUV LQ 30DQW 6FLHQFH 3¢
&HOO 5HSRUWYV 30DQW *URZWK 5HIJXODWRUV 30DQW &H
%LRORJ\ &HOO 5HSRUWYV






























5HIXODWRU\ 1HWZRU
LQ *HQRPH ([SUHVVLRQ DQG ODLQWHQDQFH"’

"\QDPLFV DQG ,QWHU
PHGLDWHYV RI OROHFXODU 7UDQVIRUPDWLRQV’

1DQRDJHQWYV IRU Wi
VSDWLRWHPSRUDO FRQWURO RI PROHFXODU DQG FHOOXO









%HQMGLD $ +HLO . :LQNOHU $ &DUJllO 7 6FKOLFKWLQJ
UHZLULQJ WKH + DWRP WUDQVIHU SDWKZD\ LQ WKH UDGL
O\DVH &KHP &RPPXQ

=LY 2 =HLVHO $ OLUODV 1HLVEHUJ 1 6ZDLQ 8 1HYR 5 9
0 5RVVL 5 6FKLHVVHU 6 &DQPDQ &( &DUHOO 7 *HDFLQ
/ILYQHK = ,GHQWLILFDWLRQ RI QRYHO '1$ GDPDJH WROHL
WUDQVOHVLRQ '"1$ VIQWKHVLV E\ QXFOHRSKRVPLQ 1DW &

7RPiV *DPDVD 0 6HUGMXNRZ 6 6X 0 0OOHU 0O &DUHOO
'l$ FUHDWHG ZLWK D UHYHUVLEOH FRYDOHQW FURVV OL(

%UXQQHU . +DUGHU - +DOEDFK 7 :LOOLEDOG - 6SDGD )
O|]FNO / %UIXFKOH & &RQ]JHOPDQQ .. &DUHOO 7 &HOO S
GHQGULWLF VL51%$ QDQRVWUXFWXUHV $QJHZ &KHP ,QW

2WKHU $FWLYLWLHV

6SHDNHU RI WKH ([ E&HQWHQFHREBORWHHIUDWHG GBRWHLQ 6F

")* DQG WKH )HGHUDO OLQLVWU\ RI (GXFDWLRQ DQG 5H
6SHDNHU RI'6Q®WPLFY DQG ,QWHUPHGLDWHVY Rl OROHFXODU
+HDG RI '"HSDUWPHQW











































































&DOLMXWDYV ) /L < 6DORQHQ / %DGHU . *LOO |,
QD ' 'RJUX 0 /[TEHUPDQQ [/ O 7TUDXQHU- +PRIWV FK XK
&KHP 6RF

6\QWKHWLF 5HWLQDO $QDORJV ORGLI\ WKH 6SHFWUDO DQ
DO 5KRGRSVLQ 2SWRJHEMMWKIHPL7ZRROV(UEJXWK 5LH 9RJW

PHQVSHUJHU 7 5DXFK ( :RRGPDQVHH ' 1DJSDO - %
OD $ .DWWQHU / 7UDXQHU ' +HJIJHPDQQLD3WXURMWWVF
&RPPXQ

SKRWRFKHPLFDO )RUPDOWREX @RWEKW UL F.PQGIQ H3 .LPEUR
5LHGOH ( GH 9LYLH 5LHBDWNUB &RPPXQHU '

%LRPLPHWLF 6\QWKHVLV Rl WKH &DOFLQH®OWHUBKRFEKD
3 $UPDQLQR 1 $QUBXQ&KHP ,QW (G

2SWLFDO &RQWURO Rl ,QVXOLQ 5HOHDVH BVYRQFKKBKRWI
JHQ - 6FK|QEHUJHU 0 )UDQN - ODUFKHWWL 3 %X.
7UDSS 6 B5XWWHU * +RGVRI@OWXUH &RMPOQHU

2, QFRPPV

$ =LQF 3KWKDORF\DQLQH %DVHG 3HULRGLF OHVRSRURXYV
7UDQVIHU WR )XOOHUHQHV $XUDV ) /L < [/|EHUPDQQ
BHWHU / 0 7UDXQHAKHP @XKWLQ 7

7KHQ YERXRPLVWU\ RI 3KRWRVZLW BKHRG FKKDKHQH G/ 173.D0X
" &XUU 2SLQ &KHP %LRO

7RWDO 6\QWKHVLV RI WKH 3URSRVH®\EHWY X EW %K URH UTRJ L
*yPH] ( %DLWLQJHU , /DFKV - OD\HU 3 +DQQL O
- 2UJ &KHP



&DUWD 9
3DQJHUO 0 %DXU 5 BX@KWMQONDODPXQHIURG 216LIHO (
2, MRXUQDO SRQH

5HODWLYH 3RVLWLRQLQJ Rl &ODV¥XERQLWHRIRSEHH|$ SHQ |
FHSWIRBWGHQGRUS 6 6WHDQW Q@L 3DQJHUO 0 B&BXQHU
&KHP %LRO

&RQWUROOLQJ (SLWKHOLDO 6RGLXP &KDQQHOV :LWK /LJ
ORUIBEK|QEHUJHU 0 $OWKDXV 0 )JURQLXMDWXWRHDXVYV
&KHPLVWU\

7KH 7TRWDO 6\QWKHVLV RI * 1LWLGDVLQ +RBQ +XEHU
JHZ &KHP ,QW (G

'"HU 6FKDWWHQVDPPOHU 'LH DOOHUOHW]WH $XWRELRJUD
$QJHZ &KHP ,QW (G (QJO

'"HYHORSPHQW RI D 1HZ 3KRWRFKURPLF ,RQ &KDQQHO %<
PRFDLQH 6FK|QEHUJHU 0 'DPLMRQDLWLV $$&6KDQJ =
&KHP 1HXURVFL

'"HYHORSPHQW RI DQ ,URQ ,, &DWDO\]HG $HURELF &DWH
6\QWKHVLV Rl %HWDQLGLQ *XLPRQ@XHP @ODUHY 3 7UDXC

2SWLFDO &RQWURO RI $FHW\OFKROLQH (VWHUDVH ZLWK

- -XUDVWRZ , ,ZDQ . .XPBBUHZ &KIDXQIQW '(G
% RPLPHWLF 6\QWKHVLV Rl * OHURFKORULQ 20JJOHLHU 5
IHW W

/ILIJIDQG 3KRWR ,VRPHUL]DWLRQ 7ULJJHUV &RQIRUPDWLRQ
LQJ 'RPDLQ :ROWHU 7 6WHLQEUHFKHDP6 ZQHUDXQHU
H

JLQGLQJ )XQFWLRQ DQG )RUP 10GWRIR® O5H3BUDXQHU

$ SREXVW 5RXWH WRZDUGV )XQFWLRQDO'IJSIGQI\SKIROL]LC
OXBONDORLGV 3DQJHUO 0 B\ROHWW)LUVWDXQHU

5HVWRULQJ 9LVXDO )XQFWLRQ LQ %OLQG OLFH :LWK D 3

SK\WVLRORJLFDO 5HPRGHOLQJ RI 5HWLQDO *DQJOLRQ &HO

'"HJW\DU 9 ( *DOOHUDQL 1 6PLWK & O )ULHGPDQ $
.DXIHU ' .UDPHXU R Q+





































































0 0 %WHQWORKQHU 0 :DLEHO 3 =HOOHU

' )DWWDNKRYD 5RKOILQJ 7 ) )IVVOHU =LQWO

JHUPDQLXP QDQRPRUSKRORJLHY ZLWK WXQDEO
,QVLGH EDFN FRYHU

, .RQGRIHUVN\ $ 0.00HU + . 'XQQ $ ,YDQR

6FKHX % $ 3DUNLQVRQ ' )DWWDNKRYD 5RK(

JH&U$O R[LGH SKRWRFDWKRGHV IRU ZDWHU SKR
MDFV E

JRPLQ\NK 3 &KHUQHY , =DKDULHYD - 6LF
0:OOHU $ 3RNKDUHO 6 %|FNOHLQ & B6FKHX
GRSHG QLFNHO R[LGH QDQRFU\VWDOV DV KLJKQ(
VSOLWWLQJ $&6 QDQR +

. 3HWHUV 3 =HOOHU * 6WHIDQLF 9 6NRURP
5RKOILQJ :DWHU GLVSHUVLEOH VPDOO PRQRG
GRSHG WLQ R[LGH QDQRSDUWLFOHV &KHP O0ODW

$ ,YDOQRYD 0 & )UDYYHQWXUD ' )DWWDNKRYI
3 *DQWHU 7 - 6DYHQLMH 7 %HLQ 1DQRFHOO
FRUSRUDWLQJ SUH VIQWKHVL]HG WLWDQLD QDQ




6DUDXOL & HWWVWHLQ . 3HWHUV %
DFWLRQ RI IUXFWRVH GHK\GURJHQDVH ZLWK D
KDQFHG ELRHOHFWURFDWDO\VLV $&6 &DWDO\VL

., .RQGRIHUVN\ + 'XQQ $ OXOOHU %
5RKOILQJ & B6FKHX / 3HWHU 7 %HLQ
KHPDWLWH SKRWRDQRGHV IRU ZDWHU VSOLWWL
$SSO ODWHU ,QWHUIDFHV +

1 . 0OLQDU 3 'RFDPSR ' )DWWDNKRYD 5RKOIL(
]JDWLRQ RI O(+ 339 LQ OHVRSRURXV 7LWDQLD 3KH
+

$ ,YDQRYD . )RPLQ\NK ' )DWWDNKRYD 5RKOI

I1IDQRFHOOXORVH DVVLVWHG IRUPDWLRQ RI SR
+

J)DWWDNKRYD 5RKOILQJ $ =DOHVND 7 %HLQ
QRPDWHULDOV &KHP 5HY

JRPLQ\NK - 0 )HFNO - G6LFNOLQJHU 0 ‘|

J)DWWDNKRYD 5RKOILQJ 8O0OWUDVPDOO GLVSHU

KLIJK SHUIRUPDQFH FDWDO\WWYV IRU HOHFWURFK
JURQW FRYHU

$ ,YDQRYD ' )DWWDNKRYD 5RKOILQJ % ( .D\I
WKH PRUSKRORJ\ RI PHVRSRURXV WLWDQLD WK
WDOOLQH FHOOXORVH - $P &KHP 6RF

6DUDXOL . 3HWHUV & :X % 6FKXO] ' )
(OHFWURGH $UFKLWHFWXUHV IRU (QKDQFHG 'L
4XLQRQH 'HSHQGHQW *OXFRVH 'HK\GURJHQDVH

+ . 'XQQ - 0 )HFNO $ 0+ OOHU ' )DWWDNKRY
/0 3HWHU & 6FKHX 7 %HLQ 7LQ GRSLQJ VS
ZDWHU R[LGDWLRQ DW KHPDWLWH SKRWRDQRG

0 9DVLORSRXORX ' * *HRUJLDGRX $ 6RXOWD
0 )DNLV * 6NRXODWDNLYVY 6 .HQQRX 0 %RW]D
UbvV ' )DWWDNKRYD 5RKOILQJ 7 %HLQ 7 $ 3
$WRPLF OD\HU GHSRVLWHG DOXPLQXP DQG JLUFH
LQ KLJK HIILFLHQF\ RUJDQLF SKRWRYROWDLF




DHQP

- 0 )HFNO $ +D\QHV 7 %HLQ ' )DWWDNKRYD
DUFKLFDO SRURVLW\ DVVHPEOHG IURP XOWUDYV
G\H VHQVLWL]HG VRODU FHOOV 1HZ - &KHP

< /LX . 3HWHUV % ODQGOPHLHU $ 0<OOHU
' )DWWDNKRYD 5RKO¢(QJ ODFURSRURXV LQGLXP
VXEVWUDWHY IRU LPPRELOL]DWLRQ RI EXON\ H

9 0.O0O0OHU - 5DWKRXVN\ ' )DWWDNKRYD 5RKO
SURWHLQ ZLWKLQ WKH PHVRSRUHV RI WUDQVSD

% ODQGOPHLHU 1 . 0OLQDU - 0 )HFNO ' )DW
FU\VWDOOLQLW\ SDUDPHWHUV LQ PDFURSRURXYV










5HIJXODWRU\ 1HWZRU
LQ *HQRPH ([SUHVVLRQ DQG ODLQWHQDQFH"’























































































=KDQJ 6 6FKQHLGHU /6 9LFN % *UXQHUW 0 -HU
$0 /LHEO - $QWL OHXNHPLF HIIHFWV RI WKH 9 $
JHW "HFE

=KDQJ 6 OHQFKH ' =DKOHU 6 9ROOPDU $0 /LHE
IHFWV RI WKH DFWLQ ELQGLQJ QDWXUDO FRPSR
6HS

:XWWNH 6 %UDLJ 6 3UHL% 7 =LPSHO $ 6LFNOL
$0 %HLQ 7 02) QDQRSDUWLFOHY FRDWHG E\ OL{
FHOOV &KHP &RPPXQ &DPE 1RY

%RURZLDN 0 1DKDERR : 5H\QGHUV 0 1HNROOD

'"HODWWUH 0 =DKOHU 6 9ROOPDU $ 7UDXQHU "'

WRUV RI OLFURWXEXOH '\QDPLFV 2SWLFDOO\ &R(
GRL M FHOO (SXE

/ILHEO - =KDQJ 6 ORVHU 0 $JDODURY < 'HPLU &
.LHIHU ) OLXUD 1 3HWURYD 79 9ROOPDU $0 =D
GHYHORSPHQW DQG IXQFWLRQ E\ SKRVSKRU\OD

6FKQHLGHU /6 YRQ 6FKZDUJHQEHUJ . /HKU 7 80

7UDXQHU ' OHQFKH ' 9ROOPDU $0 9DFXRODU $7

OLVP WR OHGLDWH 7KHUDSHXWLF (IIHFWV LQ %U
GRL &$1 (SXE

(KUOLFK 60 /LHEO - $UGHOW 0$ /HKU 7 'H 7RQ

=DKOHU 6 *HUEHV $/ 9ROOPDU $0 7DUJHWLQJ

ODU FDUFLQRPD $ QRYHO WKHUDSHXWLF DSSUR
M MKHS (SXE YHE




OHQKRIHU 0+ .XELVFK 5 6FKUHLQHU / =RUQ 0 )
':DJQHU ( 9ROOPDU $0 =DKOHU 6 7KH DFWLQ W
EUHDVW FDQFHU PHWDVWDVLV YLD UHGXFWLRQ

H GRL MRXUQDO SRQH H &

(LULFK - %UDLJ 6 6FK\WFKND / 6HUYDWLXV 3 +
$QWHV , .D]JPDLHU 8 6LHEHU 6% 9ROOPDU $0 $
ILGH LVRPHUDVH DQG WULJJHUV WKH FKHPRVHQ
(QJO 1RY GRL DQLH

OHQKRIHU 0+ %DUWHO ' /LHEO - .XELVFK 5 %X
$0 =DKOHU 6 ,Q YLWUR DQG LQ YLYR FKDUDFW
FKRQGUDPLGH DV DQ DQJLRJHQLF LQKLELWRU &
GRL FYU FYX (SXE 6HS

JRHUVWHU ) %UDLJ 6 ORVHU & .XELVFK 5 %XV

6FKPLWW 6 +XHWWHO 6 =LVFKND + OXHOOHU 5

VNHOHWRQ VHOHFWLYH DQWLWXPRU DFWLRQ Y
H GRL FGGLV

%UDLJ 6 %LVFKRIl ) $EKDUL %$ OHLMHU / )XOG
SOHLRWURSLF SURILOH RI WKH LQGLUXELQ GHU
FDQFHU %LRFKHP 3KDUPDFRO 6HS

M EFS 4= -X 0

JRHUVWHU ) %UDLJ 6 &KHQ 7 $OWPDQQ .+ 9RO
WLRQ RI DFWLQ ELQGLQJ GROLFXOLGH %LRR
GRL M EPF (SXE 0DU

6FKHPSS &0 YRQ 6FKZDU]JHQEHUJ . 6FKUHLQHU

9ROOPDU $0 9 $73DVH LQKLELWLRQ UHJXODWHYV

FHOOV ORO &DQFHU 7KHU $SU GRL
(SXE -DQ

XELVFK 5 YRQ *DPP 0 %UDLJ 6 80OULFK $ %X

6FKHUHU 2 0.0O0HU 5 :HU] 2 .D]JPDLHU 8 9ROOP

ULYDWLYHV DQG WKHLU ELRORJLFDO HIIHFWV R(
GRL Qs (SXE -DQ

%UDLJ 6 :LHGPDQQ 50 /LHEO - 6LQJHU 0 .XELV

QHU ( .D]PDLHU 8 )XOGD 6 9ROOPDU $0 3UHWX

RI PHWDVWDWLF FDQFHU &HOO 'HDWK 'LV
FGGLV




+RUQEXUJHU 0& OD\HU %$ /HRQKDUGW 6 :LOOH

9ROOPDU $0 )*UVW 5 $ QRYHO UROH IRU LQK
ODWRUV RI HQGRWKHOLDO EDUULHU IXQFWLRQ
$SU GRL I M (SXE 'HF

.UHW]VFKPDQQ 9. *HOOULFK ' S8OOULFK $ =DKO

1RYHO WXEXOLQ DQWDJRQLVW SUHWXEXO\VLQ G

YLYR $UWHULRVFOHU 7KURPE 9DVF %LRO )H
$79%$+$ (SXE 1RY

5DWK 6 /LHEO - )sUVW 5 9ROOPDU $0 =DKOHU
PLJUDWLRQ E\ Y $73DVH $QJLRJHQHVLV -X0
] (SXE 1RY

XELVFK 5 )U|KOLFK 7 $UQROG *- 6FKUHLQHU /

9ROOPDU $0 :DJQHU ( 9 $73DVH LQKLELWLRQ E\

IXQFWLRQ UHVXOWLQJ LQ LPSDLUHG FDWKHSVLQ
GRL LMF 4= 1RY

YRQ 6FKZDUJHQEHUJ . /DMWRV 7 6LPRQ / 000
LQKLELWLRQ RYHUFRPHV WUDVWX]XPDE UHVLVW
YHE GRL M PRORQF (SXE



























































































%HQGHU - (QJHKROP 0 (GHUHU 06 %UHX - 0;O(
(( %LHO 0 ODUWLQH] ./ :XUVW : 'HXVVLQJ -0
PRQH 5HFHSWRU 7\SH &5+5 &OXVWHULQJ ZU
7HUPLQDO 3'= %LQGLQJ ORWLI

6RWKLOLQJDP 9 *DUFLD *DUULGR 0 -LDR . %X

%DOHQGUDQ 6 .RHSIOL 7 O0<KOIULHGHO 5 6F
OLFKDODNLY 6 :LVVLQJHU % 6HHOLJHU 0: 3DT
VD LPSDFW Rl GLIIHUHQW 3GH D SRLQW PXWD

JHGRURYD < .RFK 0 %XOWPDQQ 6 OLFKDOD
DEOH PHWKRG IRU UHWLQD GLVVRFLDWLRQ DQG
DGXOW PLFH OH




‘DJQHU 0 6WHLQEDFKHU - .UDXV 7) OLFKDODNL
0eOOHU 0 *LHVH $ .UHW]VFKPDU +$ &DUHOO
PHWK\O K\GUR[\PHWK\O DQG IRUP\OF\WRYV
$QJIHZ &KHP ,QW (G (QJ{

0D + %XWOHU 05 7KDSD $ %HOFKHU - <DQJ )
04 F*03 3URWHLQ .LQDVH * 6LJQDOLQJ 6XS§
SHFHSWRU 3KRVSKRU\ODWLRQ DQG 3URPRWHYV (
WRUV RI &\FOLF 1XFOHRWLGH JDWHG &KDQQHO

'X : 7DR '"HQJ :7 =KX 3 J/L - 'DL ;
RGR 9 $ 4 =KDR & OLFKDODNLV 6
©: 3DQJ 9LWUHDO GHOLYHU\ RI $$9 YH
LQ &1*$ 1U0 PLFH DQ DOO FRQH PRGHO RI
QHW

3HUHUD $ (LVHQ ' :DJQHU 0 /DXEH 6 . .+Q
6FKXO]H ( 6SOLWK 9 6SOLWK 9 OLWWHUPH
FKDODNLV 6 7(7 LV UHFUXLWHG E\ 5(67 IR
DQG LQGXFWLRQ RI JHQH H[SUH

)DULQHOOL 3 3HUHUD $ $UDQJR *RQJDOHYV
( OLFKDODNLV 6 3DTXHW 'XUDQG ) (NV
UHWLQDO GHJHQHUDWLR

$UDQJR *RQ]JDOH] % 7ULIXQRYLF ' 6DKDERJ(
QHOOL 3 .RFK 6 .RFK ) &RWWHW 6 -DQ
=UHQQHU ( (XOHU 7 (NVWU|P 3 B8HIILQJ 0
RI D FRPPRQ QRQ DSRSWRWLF FHOO GHDWK PH
3/R6 2QH

JUHLWDJ $ 6KRPDOL O OLFKDODNLV 6 9%LH/{
SHQWHU -) 5DQGROSK 7 : :LQWHU * .Q
GLIITHUHQW W\SHV RI DJJUHJDWHV RI D PXULQH

%WHFLURYLF ( 1JX\HQ 213 3DSDUL]JRV & %X
8 +DXFN 6 0 8HIILQJ O :DKO 6FKRWW & $
BHULSKHULQ FRXSOHV UKRGRSVLQ WR WKH &1
FHSWRUV +XP ORO *HQ

1HXQHU - 2YVHSLDQ 69 'RURVWNDU 0 )LO
DQG +HUPV - 3DWKRORJLFDO DOSKD V\
GHYHORSPHQW DQG IXQFWLRQDO LQWHJUDWL



3IDIIHQHGHU 7 6SDGD ) :DJQHU 0 %UDQGP
0 G6WHLQEDFKHU - +DFNQHU % .RWOMDUR
.RVPDWFKHY 2 6FKLHVVHU 6 6WHLJHQEHUJH
OHU 8 6SUXLMW & * 9HUPHXOHQ 0 /HRQKD
7 7HW R[LGL]JHV WK\PLQH WR K\GUR[\PHWHK
'1$ 1DW &KHP %LRO

IHXQHU - JLOVHU 6 OLFKDODNLV 6 %LHO

6\QXFOHLQ LQWHUIHUHV ZLWK WKH VWDEOH LQ
QHWZRUN G6FL

OLFKDODNLY 6 6KDOWLHO / G6RWKLOLQJDP 9
$XGR , /DQFHORW 0 ( +DPHO & OHXQLHU ,
% =DERXUL 1 +DYHUNDPS 6 *DUULGR 0 *
:DKO 6FKRWW & $ ORVDLF VIQDSWRSDWK\ O
\JRXV PLFH DQG KXPDQ FDUULHUV RI &61]













