


RWKHU FRPPHQVDO:RHMMKRIORUREDB WG\ ,QGLYLGXDOV ZKR KDG PRUH WKI
VPRNLQJ VKRXOG EH FRQVLGHUHGB [V RRWMHRSI WKHOMHGLQJ WKLUG PRODUV
IDFWRUV LV VWLOO D PDWWHU RI$GPIIEQWWWR KDYH ERWK WKH VPRNHU DQC
JURXSV PDWFKHG IRU DJH DV PXFK DV ¢
6HYHUDO SUHYLRXV VWXGLHV KDY KEWHFRUMVHGR WKW EHORZ \HDUV RO
WREDFFR VPRNLQJ HLWKHU DOR®@HKHHR WD I FIRPEHQ@DW IARHUH QRW LQFOXGF
ZLWK RWKHU V\VWHPLF RU ORFDO/WXFBNRUV LV DVVRFLDWHG
ZLWK LQFUHDVHG RUDO FDQGLGDO FRORQL]DWLRQ RU ZLWK
WKH GHYHORSPHQW RI| RKDOHFD Q®FKRWVXEMHFW XQGHUZHQW D URXWLQH
RWKHU VWXGLHV KDYH QRW VKR ZHJ DWPKIQW WY RRF l7IXW LNRQEMHFW <V PHGLFDC
O0DQ\ RI WKH SUHYLRXV VWXGLHVKLYWKH\ IZBO®HYLHZHG 7KH DYHUDJH C
LQYHVWLIDWHG WKH HIIHFW Rl WRBEDRHRVWHRN V@ R RHGREDIAO\ DQG WKH G
&DQGLGD DPRORDQWWLRQ EXW LYQRNHGIRWDEHW LQ \HDUV ZHUH QRWHG
VSHFLHWKH DLP RI WKLV VWXG\ 2] ¥ OXF LIRQY/ HYRP WKH VWXG\ ZHUH WKH |
DQG FRPSDUH WKH TXDQWLWDWLYH DQG TXDOLWDWLYH RUDO
FRORQL]DWDIQRQAVBMH FLHY EHWZHHQ BXERMEWY ZKR KDG IORULG JLQJLYLW
RI KHDOWK\ WREDFFR VPRNHUV DQ® WD FRRPSIDUHDEWHSHQWDO SODTXH GHSI
JURXS Rl QRQVPRNHUV DQG WR LQFRX®GIJDMWEHWHFWHG YLVXDOO\ DQG |
SRVVLEOH FRUUHODWLRQ EHWZHHQ.QWB O GH@WDGD\S D FH
FRORQL]DWLRQ DQG WKH TXDQWLWBXREME FWINWLKRRQ XRNHE KIHQ\ PHGLFDWLRC
VPRNLQJ KDELW WR SUHGLVSRVH WR RUDO FDQGLGRVL
FRUWLFRVWHURLGY DQWLELRWLFV R
LQGXFLQJ [HURVWRPLD RYHU WKH SDV
OHWKRGYVY DQG ODWHULDOV 6XEMHFWV ZKR UHSRUWHG DQ\ V\VWHI
SUHGLVSRVLQJ IDFWRU IRU RUDO FDQ
7KH VXEMHFWV LQ WKLV VWXG\ ZHUMH UDLQERMHWPABBI6WWMESY RU DQHPLD
IURP D SDQHO RI LQGLYLGXDOV DFBREMMHEWQYIZEDWLAQOWMPRYDEOH GHQV
DWWHQGLQJ WKH 'HQWDO 7HDFKLQR BHQUWKR GRQGDLF DSSOLDQFH
8QLYHUVLW\ RI 6FLHQFH 7HFKQRORBRXEWVMRHFWWYWQ@WRXVHG DQWLIXQJDO DJF
WUHDWPHQW %HFDXVH VRPH VWXGRE W LKOCHYHNVY R RZRXWKDIW K RYHU WKH S
VXEMHFWV< JHQGHU PD\ DIIHFW WKARIQUHIKWOHQFH RI RUDO
&DQGIGXH WR WKH KRUPRQDO GLIIHUXKHEMHAWEHILIWHHRQ\ RUDO PXFRVDO D
PDOHV DQG IHPRQBVDSSDUHQWO\ KMKIJOMAKWLYH IRU RUDO SDWKRORJ\ VX
PDOH GHQWDWH VXEMHFWV ZKR ZHHXNRE@WDRHDUOQFIOHQ SODQXV RU DQ
UHPRYDEOH GHQWDO SURVWKHVLV OZHMLIR ¢! RURIDWD\MG H BDWIRIKY OHVLRQ

$ VXEMHFW ZDV FODVVLILHG DV "VPRNHL
DW OHDVW  FLJDUHWWHV SHU GD\ IRU
7KH "QRQVPRNHUp ZDV GHILQHG DV VRPI
HLWKHU QHYHU KDG VPRNHG RU ZKR KD¢
IRU DW OHDVW RQH \HDU SULRU WR WKH
ZKR ZHUH XVLQJ WREDFFR LQ DQ\ RWKHI
DOVR ZHUH QRW LQFOXGHG LQ WKH VWX
VLIJQHG DQ LQIRUPHG FRQVHQW IRUP DS
UHVHDUFK HWKLFDO FRPPLWWHH DW -RL
6FLHQFH DQG 7HFKQRORJ\

JRU RUDO FDQGLGDO LVRODWLRQ WKH F
RUDO ULQVH &25 WHFKQLTXHVY DV GHVF
6DPDUDQD\DNHEZMHWXV®IG (DFK VXEMHFW
ZDV VXSSOLHG ZLWK PO RI VWHULOH &
EXITHUHG VDOLQH 3%6 0 S+ LQ C
XQLYHUVDO FRQWDLQHU DQG DVNHG WR
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WKRURXJKO\ IRU D IX0OO0O VHFROQWGRR ZDQWRQU7BZKEOHK WiKH PHDQ QXPEHU RI
WKH ULQVH ZDV H[SHFWRUDWHG VERRHWBKIH FRROMW NMPRNBIUV JURXS ZDV |
7KH FROOHFWHG VDPSOHYVY ZHUH HEWKHBHIWRBRPBNVXIHWVEK WKH UDQJH EHWZH
LPPHGLDWHO\ RU OHIW RQ FUXVKHG LWMRH N QYWHY POREFBVR/HHEGLD Q R FLJLC
7KH ULQVH FRQWDLQHU ZDV WKHEHIHRWKXUDWHRBQDRM WKH VPRNLQJ KDELYV
J IRU PLQXWHY WKH VXSHUQDWD QW ZDHDIVWELY FDNGHGEHWZHHQ DQG
DQG WKH GHSRVLW ZDV GLOXWHZEZWWKD PHLBRE@ RQG \HDUYV

YRUWH[ PL[HG IRU VHFRQGV IRU RSWLPDO PLFURELDO
GHVHJUHIJDWLRQ $IWHUZDUGV D&DQBQ/GIPISHD\MH ARAH UWMKIHVRODWHG IURP WK
PLIWXUH ZDV LQRFXODWHG RQ D BDERWUBKG<«V GFHWHHRYW RI WKH VPRNH
DJDU SODWH *LEFR 3DLVOH\ 6FRWOPDOQEHQWKHROMYWKHEHQRQVPRNHUV ZLWK
RI \HDVW FRORQLHV RQ HDFK SOBWHHDHQFRIXBMMAHBQ8VKH WORRURXSYV
PXOWLSOLHG E\ WZR WR GHWHUPW®H WHKB QQRMELNFRM RQLHY LVRODWHG
FRORQ\ IRUPLQJ XQLWV SHU POIRRWRKNMHKHLPRNHEYE DQG QRQVPRNHUV Z|
PO& DOELPOQQWAKHUNVMEMHFLHY ZERY8B PO 6 DQG &)8 PO 6
LGHQWLILHG XVLQJ WKH JHUP WXEHVISRHUPDMWIHRD) WHWW QR VWDWLVWLFDO
LQ KXPDQ VBIQ&PWKH \HDVW LGHQGUIHRUMHWQERIQEHWZHHQSWKH WZR JURXSV
VI\VWHP $3, & $8; ELROpULHX[ ODUF\ O«<(WLROH

JUDQFHOO WKH FOLQLFDO H[DPL@DWDEQFDIYEKH PRVW IUHTXHQWO\ LVR(
PLFURELRORJLFDO VDPSOLQJ ZHUWISIHIHRUBREB8 WKROQHXEMHFWY LQ ERWK
RI WKH DXWKRUV $$$ EHWZHHQ & DQGNVEBFRHYRIMRODWHG IURP WKH WZI
RI WKH VXEMHFWYV KDG FRQVXPH® @® WRRIGU RU FHGTWKKIHNW DUH SUHVHQWHG
SUDFWLFHG DQ\ RUDO KV\JLHQH S &R BKEOUWKIDRQWERGWE®LYHO\ LGHQWLILH
DW OHDVW RQH KRXU EHIRUH WKNPRNHW D@QIG RQH QRQVPRNHU VXEMHFW

'DWD ZHUH DQDO\]HG XVLQJ 6WDWKWWLPFRONH BDFNDXH 2RV GLYLGHG LQWR
WKH 6RFLDO 6FLHQFHV 6366 YHDVERQGLQJI WHR WKH QXPEHU RI FLIDUHW
SURSRUWDRGIRDWULHUV DQG QRQ@ADUNQEUVKH GXUDWLRQ RI VPRNLQJ KD
ZHUH FRPSDUHG E\ PHDQV RI WKH WRKXSVEKGUHON KDYH DQ HTXDO QXPEHL
WHVW %HFDXVH WKH QXPEHUV RRI&PD G KIHQUIHDQRVVELWK WKH VDPH IUHTX
UDQGRPO\ GLVWULEXWHG D ODQGXKDWQRQS8RWMVWRNIQVY KDELW ELRVWDYV
XVHG WR FRPSDUH TXDQWLWDWLYB W WRGERDOHIOWRDHD WIKRIQ&)8 PO ZLWK W
EHWZHHQ JURXSV $ S YDOXH FZDD UFRMOWHE FMPHROVHG SHU GD\ DQG WKH
VWDWLVWLFDOO\ VLJQLILFDQW VPRNLQJ KDELW

&RUUHODWLRQ WHVWV ZHUH SHUIRUPHG
5 HVXOWYV FRUUHODWLRQ EHWZHHQ VXEMHFWV<« DJ
RI FLJDUHWWHY VPRNHG SHU GD\ DV UH!
7KH VXEMHFWV Rl WKH VWXG\ LQNREBHEWVVPRIEHWKH GXUDWLRQ RI WKH
DQG QRQVPRNHU PDOH VXEMHFH S WPHDWHGCHGQIRMDUYV ZLWK WKH QXPEHL
DJH 1RQH RI WKH VXEMHFWYV KD G KHOULK) IZAD/OQ\RL YQ VY QR.II LREUIBROW FHRHIQ HO D W |
FDQGLGRVLYV DV HYLGHQFHG RQ PA\KH) DRBIODIY[® RL)Q PWLR® WKH VPRNHUYV
7KH DJH GLVWULEXWLRQ Rl WKH V¥RZXGYHMXEMBRWVMMIWH FRUUHODWLRQ ZI

7DEOH 7KH DJH GLVWULEXWLRQ RI WKH VWXG\ VXEMHFW

Mean Age (SD) Median Age Age Range

S (VEELD) (years) (years)
Smokers (n=50) 24.48 (7.92)* 25 19-48
Nonsmokers (n=50) 33.58 (11.30)* 315 18-58

SD: Standard deviation from the mean
* p>0.05 (Student's t test)
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7TDEOH 7\SH DQG |\ Canditasl Y¥yS\HRLHY LVRODWHG
XVLQJ WKH FRQFHQWUDWHG RUDO ULQVH WHFKQLTXH
Candida species Smolﬁifs(‘;:;=42) Nonsrr:\;lfe(zz)(n=37)
C. albicans 23 (54.8) 24 (64.9)
C. famata 8(19) 4 (10.8)
C. spherical 4 (9.5) 2 (5.4)
C. kefyr 5(12) 1(2.7)
C. guilliermondi 1(2.3) 3(8.1)
C. dubliniensis* 1(2.3) 1(2.7)
C. parapsilosis 0(0.0) 1(2.7)
C. tropicalis 0(0.0) 1(2.7)
Total 42 (100) 37 (100)
*Tentatively identified.
7TDEOH 2UDO FDQGLGDO IUHTXHQF\ UDWH LQ GLIITHUHQW DJI
Age Group Smokers Nonsmokers
(years) No. (%) No. (%)
<20 1/1 (100) 1/1 (100)
20-29 27/33 (81.8) 17/21 (80.9)
30-39 7/9 (77.8) 9/13 (69.2)
40-49 7/7 (100) 10/15 (66.7)
Total 42/50 (84) 37/50 (74)

EHWZHHQ WKH QXPEHU RI &)8 PO 'ILMRIEBXWNE RQG WKH
DJH LQ WKH QRQVPBNHUV 7KH
VWXG\ VXEMHFWY DOVR ZHUH GLYRGHEGXIGQ WR N XSERIVANRDESOH HIIHFW RI WRE
DFFRUGLQJ WR DJH 7DEOH $ R RDD B IROHGLGDO FRORQL]IDWLRQ LW
WHVW VKRZHG WKDW WKH SUHYDSWQ RIS RU RIU BIONVKHQBGXBEMIFWY XQGHU L(
FRORQL]DWLRQ ZDV QRW VLJQLILWRQMOA\PGQIDMWWHH @W PRRIQDV SRVVLEOH
WKH YDULRXV DJH JURXSV HLWKHUQRZD WPWRSHWGLYVSRVH VRPHRQH WR RL
S RU QRQVPRNHUV FRORQL]DWLRQ H[FHSW WKH RQH XQGHU
VPRNLQJ 6LQFH RUDO FDQGLGDO SUHY
7KHUH ZDV D PDUJLQDOO\ VLIJQLIEABQW KRXQWIR HH LQIOXHQFHG E\ WKH
FRUUHODWLRQ EHWZHHQ &)8 PO DGIG RADH @K BEHHUN BRI G WRINDWE KKV H V
FLIJDUHWWHYV VPRNHGSSHU GEDXW RQO\ IXOO\ GHQWDWH PDOH VXEMHFWYV
QRW ZLWK WKH GXUDWLRQ RI VP RNULQI \KDEGW
:KHQ WKH DXWKRUV DWWHPSWHG WR GLYLGH WKH
VPRNHUV LQWR VXEJURXSV DFFRUKHQ@ERQYRHY WH MWREHRUDO ULQVH WHFK(
Rl FLJDUHWWHY VPRNHG SHU GD\WKULWYWXEHUDWNRRZRI IRU LWV VXSHULR
WKHLU VPRNLQJ KDELW WR FRPSERM KV K M DSILNWIVOIHYQFH DQG TXDQWLWDW
Rl FDQGLGDO FRORQL]DWLRQ EHWRRBIGQGMDIOHVDXBILRXISRT KHKR YRIWDO® G DY L
VWDWLVWLFDO DQDO\VLV ZDV QRRW IHD ¥ DEGH GIXMH SR YWDKIHQFH UDWH LQ
VPDOO VDPSOH VL]H LQ HDFK VXBUHIRXWLYHO\ KLJKHU WKDQ WKDW JHQHU
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WKH OLWHAKIDWKR¥OG EH UHODWHGHUR WEFHOKEKGLF
YDULDWLRQV DPRQJ GLIIHUHQW VWXGLHV< VXEMHFWYV
+RZHYHU WKLV DOVR HPSKDVL]H\& WXGBIEQABNGWRB PRVW FRPPRQO\ LVRODYV
VWXGLHV WR DVVHVV RUDO FDQGNVGH®OLHVHLYD WKQFHVWDX\WEMH DPRQJ ERWK VF
DPRQJ D ODUJHU -RUGDQLDQ SRSREBRWRRRHUV 7KLV LV FRQVLVWHQW ZLW
UHSRUW& GDWEDIAM @Q\KH PRVW FRPPRQO\
$OWKRXJK WKH UHODWLRQVKLS EHWZMHQHFL VMBHHFWMAM IURP WKH RUDO FDY
WREDFFR VPRNLQJ DQG RUDO FD @F®LADOFR RRQIO (ABOHEQCRYILYLHQVLYV
KDV EHHQ LQYHVWLJDWHG E\ D QXPFHW HRQ)WHVHDPHWEKHGMQWLILHG LQ RQH
D FRQVHQVXV RQ WKLV LVVXH KDR@RWRABWPRMHQJ KHDOWK\ VXEMHFW 7K
UHDFKHG 7KH GLIIHUHQFHV LQ WREK VORSOL@HERWWHG LQ WKH OLWHUDW
WHFKQLTXHYV DQG WKH SRSXODW LRHHQUBNBRYWWXGLHAR PDNKH RUDO FDYLW
SDUWO\ H[SODLQ WKH GLVFUHSD QFKIL\Q WBKIHF WHHW ROWEH 6GROAIHVLFXODU O\ DG
VWXGLHV KDYH VKRZQ WKDW WKHFRDWRIRDWURQ BPU@GERQOWLWXHQW RI G
SUHYDOHQFH ZDV KLJKHU LQ WREIDFFRDY ZR WHUY S\RAVDK)QWLDO WR FDXVH Fi
LQ QRQVPRNHKWOH RWKHUV FRQFOPMIGR WKKH W K H& P BM R O L @ HHBQHV L V
ODFN RI D VLIJQLILFDQW GLIIHUHQFHREBWHIBHIQY RWKH, WZRIHFWHG SDWLHQW
JURXSV +RZHYHU WKHUH LV LQFILWMRDODRWHG IURP +,9 QHIJDWLYH VXEMHFW
HYLGHQFH WKDW WREDFFR VPRN LKH DRIRIQRAWI HBURWISQW. ¥ L Q OD\E WKVRIX J K
D VLIJQLILFDQW ULVN IDFWRU IRURBBOPRIQBUGRVARPIPIQVDO ZDV QRW U
GLDEHWLF SIOYPIDHQMPP XQRGHILFLHQFR DQ\ RI WKLV VWXG\<V VXEMHFWV +]
YLUXV?2 LQIHFW HIBQ&DMOLGFHWVS D W SHBAWNOHQFH D GG LVEGBIFQMN KDV EHHQ
XQGHUJRLQJ UDGLDW®W LREGWWHRQ SWKREQFWR YDU\ EHWZHHQ HWKQLF JURXS
VPRNLQJ DSSHDUHG WR LQFUHDVH WKH SUHYDOHQFH RI
HU\WWKHPDWRXV FDQGLGRVLV DPRQ@I YAHHZWXN UMKHHDQHUY IV RI WKH FXUUH(
DQG SDWLHQWYV ZLWK FDQGLGDO DEGNWERQNODVWXGLHY DUH QHHGHG WR
RI WREDFFR VPRNLQJ RQ RUDO FDQGLGD
7KH GDWD IURP WKLV LQYHVWLJDWQ R/QVDQB OQGD JHGE WRHXQEGN SRSXODWLRQV
ZLWK RWKHU VWXGLHV WKDW UHSRWHAVHEFRRRDWQRSHIEO WP GELWDRHQ VLPXO
FRORQL]DWLRQ ZDV FRPSDUDEOH FRQWVZIGHQ DWRIEFDF ER WKHVH VWXGLHV VX
VPRNHUV DQG QRQVHFRMHWWXGLHMWORZ VDOLYD FRPSRYGEIWNEKEGVDRG WR
WKDW UHSRUWHG D UHPDUNDEO\ RUDKH H SSLWWHKYHDADLHDEF AHRO OV
RURDQGID®PIRQJ WREDFFR VPRNHUV PD\ KDYH
LQFOXGHG VXEMHFWV ZKR ZHUH VXVFHSWLEOH WR RUDO
FDQGLGRVLV VXFK DV SRRUO\ FRQWRIQEODHGCVALR OHWLF
SDWLH@WWLHQWY XQGHUJRLQJ UDGLDWLRQ WKHUDS\
+,9 LQIHFWHG SEWMHOWY ZKR ZHUHWHKIDQMWIH FRQILQHV RI WKLV VWXG\ D
D UHPRYDEOH GHQ WU GHRW MWKHH W RKH HYDOXDWLYH FULWHULD WKH IROO
ZHDULQJ SDWLHQWYV ZKR ZHUH DORDHD EH FRPBO®LQLQJ
RI RUDO FDQGLGDO LQIHFWLRQV VXFK DV HU\WKHPDWRXV
FDQGLGRVWLNDQGLGDO OHKNRSODNLDKH SUHYDOHQFH DQG GHQVLW\ RI RU
FRQVLGHULQJ WKHVH UHSRUWYV DO WRIHRMKHDWILRVK AMKHH ERWK KLIJKHU LQ
ILQGLQJV RI WKLV VWXG\ LW LV WHPRBWIMUHGRWRS MO RQRWEVPRNHUV KRZ
WKDW VPRNLQJ LQ FRPELQDWLRQ Z&EWKHRWRAH FIDAWRRW VWDWLVWLFDOO
FRXOG HQKDQFH RUDO FDQGLGDO JURHEWK DG D PDUJLQDOO\ VLIQLILFDQ
FRQVWLWXWHYV D VLIQLILFDQW ULVNRRUHNDKCHNG RQHEHREBPHIQH WKH QXPEHU
RI RUDO FDQGLGRVLV 7KLV K\SRWKWRRWNH®\SEW GD\ DQG WKH GHQVLW\ R
VXSSRUWHG E\ RXU REVHUYDWLRQ RUWXKWKODENRBDAUD@VH FXOWXUHV
FDQGLGRVLV DPRQJ WKH VWXG\ VXEMHEWVH¥RRRHQG W@ GVKDW D ODUJHU
QRQVPRNHUV GHVSLWH WKH UHO DWIXYE-MH FRAV KV K R WOIGRE R W HVWLJIDW H (
FDQGLGDO SUHYDOHQFH 7KH ODWWHWMXIGL BRWRESUHFXNHWOR FODULI\ WKH
WKH VWULFW VWXG\ LQFOXVLRQ FUIEWMZIHH QKW B BDFFR\ \GPHRMWM/ QW B QG RUD
KHDOWK\ VXEMHFWYV IUHH RI NQRZGFRBORGLMBRVRQJ
IDFWRUV IRU RUDO FDQGLGRVLV RU PXFRVDO DEQRUPDOLW\
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&OLQLFDO 6LJQLILFDQFH %DVWLDDQ 5- 5HDGH 3& 7KH SUHYDO

&DQGLGD DDELWRWRXWKY RI WREDF|

7KH SRVVLEOH LPSDFW RI VPRNLQJ\WRRRRHDO® MWK XOHMz ZLWKRXW RUDO P
LPPXQH PHFKDQLVPV DQG WKH PHFRH@REVWPWQ BE\NHUDWRVHY 2UDO 6XUJ 2L
ZKLRBRMOQGISWROLIHUDWH LQWUD RUDXOJ®DODY¥DIW KR®XOW

RI FLJDUHWWH VPRNLQJ UHTXLUH PROHYHWW XG\6WROEOHWWHU(- (IIHFWV RI
XQGHUVWDQG WKH UHODWLRQVKLS EQWAKHHQUWMRBDHERXVOHQG LOQOWUDRUD
DQG RUDO FDQGLGDO FRORQL]DWLRR&DQGLGD DOEAFD@QWBDWKRO

ODVLSD -1 +DXPDQ &+ S5DXEHQKHLPH!I

S5HIHUHQFHYV 2UDO FDUBDMIHMSBMHFLHY LQ SDWLHQW

YLVLWLQJ WKH OHGXQVD 'HQWDO &OL
2GGV )& (FR@DXQ CRIGDG $VVRF 6 $1U
HSLGHPLRORJ\ Rl FRRGG®ENLY ,DPDUDQD\DNH /3 ODF)DUODQH 7: /DF
FDQGLGRVLYV D UHYLHZ DQG ELEGLRMIDNXKRQQE $ FRPSDULVRQ RI RU
HG /RQGRQ %DLOLHU 7LQGDO ULQGVH DQG LPSULQW VDPSOLQJ WHFK
5DPDJH * 7RPVHWW . :LFNHV %/ IRASAMKH GHWHFWLRQ RI \HDVW FROL!
S5LERW -/ 5HGGLQJ 6: 'HQWXUH VOMROPIKWQ R/AERFFRP UWMWHKVLQ WKH RUD
D URO&DIRGIEGRILOPV 2UDO 6XUJFDOWDLO\ - 2UDO 3DWKRO
OHG 2UDO 3DWKRO 2UDO 5DGLRO QRB.R®]LH ': 6HUXP WXEH LGHQWLILF
REDQGLGD DOE&EGDQ@BDWKRO
3DUYLQHQ 7 /DUPDV 0 7KH UHODWLRQ RI
VWLPXODWHG VDOLYDU\ IORZ UDW) BIYG 6+ WROHQF 6 %LQJRO 5 &RPS
IDFWREDBRGO\DVW FRQFHQWUDWHRQRUPDQFH RI )XQJLFKURP , &DQGI
VDOLYD - 'HQW 5HV $3, & $8:; VIVWHPV LQ WKH LGHQWLIL
3HUHLUD &HQFL 7 'HQJ '0 .UDQHFEDGLFHOO\ VLIQLILFDQW \HDVWV - (
ODQGHUV (0 'HO %HO &XU\ $$ 7HQ &DWH
-0 &ULHODDUG : 76WUHHISMAR¥ RAFXD/GLU 7 3LVLULFLOHU 6 $N\e] 6 <DUTL

PXWDOQ&DQGLGD JBRBWIBW DB D 1 ,SE*NHU $ O\FRORJLFDO DQG F\WRC
DOELAFDLRYLOPYV IRUPHG RQ GLIITHHHQMLQDWLRQ RI RUDO FDQGLGDO FDL
VXUIDFHV $UFK 2UDO %LRO GLDEHWLF SDWLHQWY DQG QRQ GLDEI

$EX (OWHHQ .+ $EX $OWHHQ 50 W¥WKHEMHFWY WKRURXJK DQDO\VLV RI O
SUHYDOHXDFRHGRGD DORERDQOWLRQDQG VI\VWHPLF IDFWRUV - 2UDO 5HKD
LQ WKH PRXWKV RI FRPSOHWH GHQWXUH ZHDUHUYV
1HZ OLFURELRO ODQIUHGL 0 OF&XOORXJK 0- $0O .DUDL
:LOOLV $0 &RXOWHU :$ )XOWRQ &6 +OUHW -& 3RUWHU 65 7KH LVROD\
%HOO 30 /DPH\ 3- 2UDO FDQGLGDOGHEDVUWLBDMLRQ DQG PROHFXODU DC
DQG LQIHFWLRQ LQ LQVXOLQ WURDWIBA:E DEWRVOFWHG IURP WKH RUDO
SDWLHQWYV 'LDEHW OHG SDWLHQWY ZLWK GLDEHWHY PHOOLW X
.DPPD -- 1DNRX 0 %DHKQL 3& &ORRAEGRO
DQG PLFURELRORJLFDO FKDUDFWHXUUWWKRAYPRHU - ORRUH 3% 5RVVLH .
VPRNHUV ZLWK HDUO\ RQVHW SHULKRBRIHDIOXIMVR 0% %ORFN +0 :H\DQW
SHULRGRQWDO 5HV 5 2UFKDUG 7 ,QVXOLQ GHSHQGHQW C
6KLQ (6 &KXQJ 6& .LP <. /HH 6: PKROLWXYVY DQG RUDO VRIW WLVVXH S
+6 7KH UHODWLRQVK&BEHWDOPHH B RHDVDMOHQFH DQG FKODPEMGIJLVWLFV
FDUULDJH DQG WKH VHFUHWRU VWWOQ®XDRGEGRE®HVLRQV 2UDO 6XUJ
JURXS DQWLJHQV LQ VDOLYD 2UDRODBXWBDNWKRO CH®O 5DGLRO (QGRG
2UDO 3DWKRO 2UDO 5GLRO (QGRG

&RQOH\ /- %XVK 7- %XFKELQGHU 63
&ROPDQ * %HLJKWRQ ' &KDON $-3HQOH\6.$ -XGVRQ )1 +ROPEHUJ 6' 7
&LIJDUHWWH VPRNLQJ DQG WKH PDNVRELDWURQUEHWIZHHQ FLIDUHWWH
WKH PRXWK $XVW "HQW - VHOHFWHG +,9 UHODWHG PHGLFDO FR

$,'6
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5DPLUH] $PDGRU 9 6LOYHUPDQ=BD-G 1DZ\MUS$S® 'ZDLUL %'6 3K'

7\OHU 0 4XLYH\ - &DQGLGDO FRORQL]DWLRQ DQG

RUDO FDQGLGLDVLY LQ SDWLHQWYV XQGHU$RL@DIRUDIOV DQ DVVLVWDQW

DQG SKDU\QJHDO UDGLDWLRQ WKHUDS\S PRIV BRKUIDQG FKDLUPDQ RI W
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ZKR UHFHLYH UDGLDWLRQ WKHUDS\ IRU PDOLJQDQW
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< 6HHU 3XEOLVKLQJ //&
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