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/ HSWRVSLURVLVLVD]RRQRVLVRI ZRUOG ZLGH

GLVWULEXWLRQ FDXVHG E\ LQIHFWLRQ ZLWK SDWKRJHQLF

VSLURFKHWHV RI JHQXV / HSWRVSLUD ,WKDV EHHQ

UHFRJQL]HGDVDUHHP HUJLQJ LQIHFWLRXVGLVHDVH

/ HSWRVSLUHV DUH P DLQWDLQHG LQ QDWXUH E\

QXP HURXVVXEFOLQLFDOO\ LQIHFWHGZLOGDQGGRP HVWLF

DQLP DOVWKDWVHUYHDVDSRWHQWLDOVRXUFHRI LQIHFWLRQ

DQGLOOQHVVIRUSHRSOHDQGRWKHULQFLGHQWDODQLP DO

KRVWV

7KLVUHSRUWGHWDLOVWKHLQYHVWLJDWLRQFDUULHG

RXWL QD Q RQG HVFULSWR QH\ HDUR OGI HP DOHG RJ

SUHVHQWHG WR WKH 8 QLYHUVLW\ 9 HWHULQDU\ + RVSLWDO

. RNNDODL 7KULVVXU ZLWK V\ P SWRP V VXJ JHVWLYH RI

OHSWRVSLURVLV

0 $ 7( 5 ,$ / 6 $ 1 ' 0 ( 7 + 2 ' 6

7KHDQLP DOZDVVFUHHQHG IRUOHSWRVSLURVLV

ZLWKGDUNILHOGP LFURVFRSLFH[ DP LQDWLRQ ' ) 0 DQG

P LFURVFRSLFD JJOXWLQDWLRQWHVW 0 $ 7 0 $ 7Z DV

SHUIRUP HGLQVHUXP VDP SOHZLWK UHIHUHQFHVWUDLQV

RI/ HSWRVSLUDRUJDQLVP

+ DHP DWRORJLFDODQG ELRFKHP LFDODQDO\ VLV

DEGRP LQDOXOWUDVRQRJUDSKLF HYDOXDWLRQ RI OLYHU

NLGQH\ DQGXULQDO\ VLVZHUHFDUULHGRXW

5 ( 68 / 7 6  ' , 6&8 66,2 1

7KHG RJZ DVS UHVHQWHGZ LWKV \ P SWRP VR I

DQRUH[ LD YRP LWLQJ 7 KH DQLP DO Z DV Z HDN

UHFXP EHQWDQG P XFRXV P HP EUDQHRI FRQMXQFWLYD

DQG YDJLQD UHYHDOHG MDXQGLFH 7HP SHUDWXUH ZDV
R

EHORZ ) DQG SXOVH ZDV P LQ &OLQLFDO

P DQLIHVWDWLRQV ZHUH LQGLFDWLYH RI P XOWLV\ VWHP LF

LQYROYHP HQW

1 REORRGSDUDVLWHVFRXOGEHGHWHFWHGRQZHW

ILOP DQGEORRGVP HDUH[ DP LQDWLRQ 1 RSDUDVLWLF RYD

ZHUHGHWHFWHG LQ WKHIDHFDOVDP SOHH[ DP LQHG 7KH

DQLP DOZDVYDFFLQDWHGDJDLQVWUDELHVRQO\

%ORRGDQGXULQHVDP SOHVZHUHSURFHVVHGDQG

H[ DP LQHG XQGHU' ) 0 DQG QR P RYLQJ OHSWRVSLUHV

FRXOG EH GHWHFWHG ' ) 0 FDQ GHWHFWOHSWRVSLUHVRQO\

ZKHQODUJHQXP EHUVRI YLDEOHOHSWRVSLUHVDUHSUHVHQWLQ

WKHFOLQLFDOVDP SOHV %LUQEDXP HWDO

0 $ 7 UHYHDOHG DJJOXWLQDWLQJ DQWLERGLHV WR

OHSWRVSLUHVLQWKHVHUXP VDP SOHDQGVKRZHGDWLWUHRI

WR/ DXWXP QDOLV/ KHEGRP DGLV/ S\ URJHQVDQG

/ MDYDQLFD LQGLFDWLQJ WKH DQLP DOZDV SRVLWLYH IRU

OHSWRVSLURVLV 7DEOH % XWWKLVI LQGLQJZ DVL QF RQWUDU\

WRUHVXOWRI RWKHUVWXGLHV ,QGX DQG6RP DQ

WKDWVKRZHG / HSWRVSLUD SRP RQD DV D SUHGRP LQDQW

VHURYDUDP RQJ GRJVLQDQGDURXQG7KULVVXU 7KHGDWD

LQGLFDWH WKDW WKHUH KDV EHHQ D FKDQJH IURP WKH

WUDGLWLRQDOV HURYDUVWKDWW\ SLFDOO\ F DXVHGG LVHDVHL Q

GRJV 6R GHYHORSP HQWRI D P XOWLYDOHQWYDFFLQHZLWK

VHURYDUV RI KLJ KHU RFFXUUHQFH LQ D SDUWLFXODU

JHRJUDSKLFDODUHDLVQHFHVVDU\

7 DEOH 0 $ 77 LWUH

+ DHP RJUDP UHYHDOHG P DUNHG OHXFRF\ WRVLV

[ —ODQGSODWHOHWFRXQWZDVLQQRUP DOUDQJH

7DEOH 2 QELRFKHP LFDODQDO\ VLV HOHYDWHGOHYHOVRI

VHUXP FUHDWLQLQHDQG WRWDOELOLUXELQ ZLWK YDOXHV

P J GODQG P J GOUHVSHFWLYHO\ ZHUH REVHUYHG

7DEOH 7KHLQFUHDVHGP HDQVHUXP FUHDWLQLQHVKRZHG

WKHDQLP DOZDVD]RWDHP LF

5 HQDO IDLOXUH ZDV WKH W\ SLFDO UHVSRQVH WR

OHSWRVSLUDOLQIHFWLRQLQDQXQDGDSWHGKRVWVXFKDVWKH

GRJ %LUQEDXP HWDO DQG* ROVWHLQHWDO
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6 , 5 HIHUHQFHVWUDLQV 7LWUH
1 R

/ LFWHURKDHP RUUKDJLDH

/ DXWXP QDOLV

/ DXVWUDOLV

/ KHEGRP DGLV

/ S\ URJHQV

/ MDYDQLFD
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) ROORZLQJ ORFDOLVDWLRQ LQ WKH UHQDOWXEXOHV LWZDV

SURSRVHG WKDWOHSWRVSLUDO WR[ LQV FDXVH QHFURVLV RI

DGMDFHQWWXEXODU FHOOV ZLWK UHVXOWDQWQHSKURVLV DQG

VXEVHTXHQWUHQDOIDLOXUH 0 LOOHUHWDO UHVXOWLQJ LQ

DQLQFUHDVHGOHYHORI VHUXP FUHDWLQLQH

2 QDEGRP LQDOXOWUDVRQRJUDSK\ DUFKLWHFWXUHRI

NLGQH\ ZDVQRWFOHDUDQGFRUWLFRP HGXOODU\ GLVWLQFWLRQ

FRXOG QRWEH DSSUHFLDWHG / LYHU VKRZ HG VOLJ KW

HQODUJHP HQWLQVL]HDQGK\ SRHFKRLF DUHDVZHUHQRWHG

,QD FXWHR UF KURQLFV WDJHWKHORFDOL]DWLRQR IR UJDQLVPL Q

WKHNLGQH\ WXEXOHVDQGOLYHUSDUHQFK\ P DZRXOGFUHDWH

P RUSKRORJLFDODEQRUP DOLWLHVLQ WKH VXUIDFHRI NLGQH\

DQGOLYHUZKLFKFRXOGEHHYDOXDWHGE\ XOWUDVRQRJUDSK\

8 ULQDO\ VLV ZDV SHUIRUP HG DQG SURWHLQXULD

JOXFRVXULD DQG ELOLUXELQXULD ZDV REVHUYHG 5 HQDO

WXEXODUGDP DJHP LJKWEHWKHFDXVHRI SURWHLQXULDDQG

JOXFRVXULD * ROGVWHLQHWDO

7 KH DQLP DO Z DV WUHDWHG Z LWK %HQ] \ O

SHQLFLOOLQDQGVXSSRUWLYHWKHUDS\ ZDVJLYHQ %XWWKH

DQLP DOVXFFXP EHGRQWKLUGGD\ RI WUHDWP HQW

&2 1 &/ 8 6, 2 1

&OLQLFDOP DQLIHVWDWLRQVZHUHLQGLFDWLYHRI D

P XOWLV\ VWHP LF LQYROYHP HQW+ DHP DWR ELRFKHP LFDO

DQDO\ VLVLQGLFDWHG P DUNHG OHXFRF\ WRVLV D]RWDHP LD

DQGK\ SHUELOLULELQHP LD $ EGRP LQDOXOWUDVRXQGKDG

WKHSRWHQWLDOUROHWR SOD\ LQWKHHDUOLHUGLDJQRVLVRI

FDQLQHOHSWRVSLURVLV 8 ULQDO\ VLVVKRZHGSURWHLQXULD

JOXFRVXULD DQG ELOLUXELQXULD $ YHU\ OHVVVXUYLYDO

UDWHZDVQRWHGLQWKHSUHVHQWVWXG\

$ &. 1 2 : / ( ' * ( 0 ( 1 7

: HDUHJUDWHIXOWR ' U 5 DYLNXP DUDQG' U

$ QDQGDFKLWUD / HSWRVSLUD 5 HVHDUFK / DERUDWRU\

0 DGKDYDUDP &KHQQDLIRUWKHLUKHOS LQFDUU\ LQJ RXW

P LFURVFRSLFDJJOXWLQDWLRQWHVW

5 ( ) ( 5 ( 1 &( 6

%LUQEDXP 1 %DUU6& &HQWHU6$ 6FKHUP HUKRUQ 7

5 DQGROSK - ) DQG6LP SVRQ . : 1 DWXUDOO\

DFTXLUHGOHSWRVSLURVLVLQ GRJV VHURORJLFDODQG

FOLQLFRSDWKRORJLFDOIHDWXUHV- 6P DOO$ QLP 3UDFW

* ROGVWHLQ 5( / LQ 5& / DQJVWRQ &( 6FULYDQL39

( UE +1 DQG %DUU 6&

- 9 HW,QWHUQ 0 HG

,QGX 6 3UHYDOHQFHRI OHSWRVSLURVLVDP RQJ GRJVLQ

WKULVVXU 0 9 6F WKHVLV . HUDOD $ J ULFXOWXUDO

8 QLYHUVLW\ 7KULVVXU S

0 LOOHU5 ,5 RVV6 36 XOOLYDQ1 ' D QG3 HUNLQV1 5

&OLQLFDODQG HSLGHP LRORJLFDOIHDWXUHV RI

FDQLQHOHSWRVSLURVLVLQ 1 RUWK 4 XHHQVODQG $ XVW

9 HW-

6RP DQ 0 3UHYDOHQFHRI OHSWRVSLURVLVLQDQLP DOVLQ

DQG DURXQG WKULVVXU 0 9 6F WKHVLV . HUDOD

$ JULFXOWXUDO8 QLYHUVLW\ 7KULVVXU S

,QIOXHQFH RI

LQIHFWLQJ VHURJ URXS RQ FOLQLFDO IHDWXUHV RI

OHSWRVSLURVLV LQ GRJV

6 , 3DUDP HWHU 9 DOXH

1 R

1 5 %&(; —O)

: %&(; —O)

1 HXWURSKLO( )

/ \ P SKRF\ WH( )

3ODWHOHW(; —O)

+ E(J GO)

3 &9 ( )

6 , 3DUDP HWHU 9 DOXH
1 R

&UHDWLQLQHP J GO

3URWHLQJ GO

$ OEXP LQJ GO

* OREXOLQJ GO

5 $ *

%LOLUXELQ P J GO

%LOLUXELQ ' LUHFW P J GO

%LOLUXELQ,QGLUHFW P J GO

DEOH+ DHP DWRORJLFDOY DOXHV

7 DEOH% LRFKHP LFDOY DOXHV
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