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#

,QJXLQDO# SDWKRORJLHV# DUH# WKH# PRVW# FRPPRQ# VXUJLFDO# GLVHDVHV# SHUIRUPHG# E\#
SHGLDWULF#VXUJHRQV1#,Q#WKLV#VWXG\/#ZH#DLPHG#WR#GHWHFW#WKH#LQFLGHQFH#DQG#WKH#UDWLR#RI#
RSHUDWHG# FDVHV# DPRQJ# VFKRRO# FKLOGUHQ# LQ# 0DODW\D# E\# XVLQJ# D# VLPSOH/# EXW#
LQIRUPDWLYH#VFUHHQLQJ#PHWKRG1#3ULPDU\#VFKRROV#LQ#GLIIHUHQW#UHJLRQV#RI#WKH#FLW\#KDYH#
EHHQ#YLVLWHG/#DQG#TXHULHV#FRQWDLQLQJ#D#JXLGHOLQH#IRU#GLDJQRVLV#DQG#EULHI#LQIRUPDWLRQ#
DERXW#LQJXLQDO#SDWKRORJLHV#ZHUH#GLVWULEXWHG#WR#D#WRWDO#RI#<3:;#VWXGHQWV#LQ#RUGHU#WR#
UHDFK#WKH#SDUHQWV1#,Q#WKH#VHFRQG#YLVLW/#TXHULHV#ZHUH#FROOHFWHG#DQG#43;9#VWXGHQWV/#
ZKLFK#ZHUH# UHSRUWHG# E\# IDPLOLHV# WR#KDYH# SDWKRORJ\#ZHUH# H[DPLQHG1# 4<4# +514(,#
VWXGHQW#KDG#LQJXLQDO#KHUQLD/#DQG#48#+3164(,#RI#ER\V#KDG#XQGHVFHQGHG#WHVWLV/#DQG#
RQO\#94#+65(,/#DQG#:#+7:(,#RI#WKHP#KDG#RSHUDWLRQ/#UHVSHFWLYHO\1#
#
,Q# FRQFOXVLRQ/# DOWKRXJK# WKH# PRVW# FRPPRQ# UHDVRQV# RI# VXUJLFDO# LQWHUYHQWLRQV#
SHUIRUPHG#E\#SHGLDWULF#VXUJHRQV#DUH# LQJXLQDO#SDWKRORJLHV/#WKLV#VWXG\#KDV#UHYHDOHG#
WKDW#HYHQ# WKH#SULPDU\#VFKRRO#DJH#FKLOGUHQ#VWLOO#FDUU\# WKH# ULVNV#DQG#KD]DUGV#RI# WKH#
FRPSOLFDWLRQV# IRU# WKHVH# GLVHDVHV1# ,W# VHHPV# WKDW# VXFK# HDVLO\# SHUIRUPHG# DQG#
LQH[SHQVLYH#PDVV# VFUHHQLQJV# GRQH# HVSHFLDOO\# LQ# VFKRROV#PD\# KHOS# WR# UHDFK# WKH#
XQGHWHFWHG#FDVHV/#DQG# LQWHUDFW#ZLWK# WKH# IDPLOLHV# WR#VROYH# WKHLU#FKLOGUHQ¶V#SUREOHP#
DQG#SUHYHQW#WKH#GHYHORSPHQW#RI#FRPSOLFDWLRQV1##
#
.H\#ZRUGV=#,QJXLQDO#KHUQLD/#XQGHVFHQGHG#WHVWLV/#FKLOG#
#
#
0DODW\D#LONRNXO#oRFXNODUÕQGD#NRQMHQLWDO#LQJXLQDO#SDWRORMLOHU#
#
#
øQJXLQDO#E|OJH#SDWRORMLOHUL/#oRFXN#FHUUDKODUÕQÕQ#HQ#VÕN#X÷UDúWÕ÷Õ#KDVWDOÕN#JUXEXGXU1#%X#
oDOÕúPDGD/#0DODW\D# LOL# RNXO# oD÷Õ# oRFXNODUÕQGD# EX# SDWRORMLOHULQ# J|U�OPH# VÕNOÕ÷ÕQÕ# YH#
WHGDYLOHULQLQ#QH#RUDQGD# WDPDPODQGÕ÷ÕQÕ#EDVLW#DPD#ELOJLOHQGLULFL#ELU# WDUDPD#\|QWHPL#
NXOODQDUDN# EXOPD\Õ# DPDoODGÕN1# øOLQ# GH÷LúLN# E|OJHOHULQH# GD÷ÕOPÕú# 43# LONRNXO# ]L\DUHW#
HGLOHUHN/#WRSODP#<3:;#|÷UHQFL\H#DLOHOHULQH#YHULOPHN#�]HUH#LQJXLQDO#E|OJH#SDWRORMLOHUL#
YH# WDQÕVÕ# LOH# LOJLOL# DoÕNOD\ÕFÕ# ELOJL# LoHUHQ# IRUPODU# GD÷ÕWÕOGÕ1# # øNLQFL# ]L\DUHWWH# IRUPODU#
WRSODQDUDN/# DLOHOHUL# WDUDIÕQGDQ# LQJXLQDO# E|OJH# SDWRORMLVL# ROGX÷X# ELOGLULOHQ# 43;9#
|÷UHQFL# oDOÕúPD\D# GDKLO# HGLOHUHN# IL]LN#PXD\HQHOHUL# \DSÕOGÕ1# %XQODUGDQ# 4<4# +(514,#
|÷UHQFLGH# LQJXQDO# KHUQL/# 48# +(3164,# HUNHN# |÷UHQFLGH# LQPHPLú# WHVWLV#PHYFXWWX1#
øQJXLQDO#KHUQLOL#|÷UHQFLOHULQ#VDGHFH#94¶L#+(65,/# LQPHPLú#WHVWLVOLOHULQ# LVH#:¶VL#+(7:,#
RSHUH#ROPXúWX1#
#
øQJXLQDO# E|OJH# SDWRORMLOHULQLQ# RQDUÕPÕ# oRFXN# FHUUDKODUÕ# WDUDIÕQGDQ# HQ# VÕN# \DSÕODQ#
FHUUDKL# JLULúLPOHU# ROVD# GD/# oDOÕúPDPÕ]/# # LONRNXO# oD÷Õ# oRFXNODUÕQGD# # \LQH# GH# E�\�N#
RUDQGD# WHGDYLQLQ# # WDPDPODQPDGÕ÷ÕQÕ/# YH# NRPSOLNDV\RQ# ULVNOHUL# WDúÕGÕ÷ÕQÕ#
J|VWHUPHNWHGLU1#g]HOOLNOH#RNXOODUGD#\DSÕODFDN#EX#W�U#EDVLW#YH#PDVUDIVÕ]#WDUDPDODUÕQ/#
KHQ�]# WDQÕ# NRQXOPDPÕú# ROJXODUD# YH# DLOHOHULQH# XODúPD\Õ# VD÷OD\DUDN/# WHGDYLOHULQLQ#
\DSÕOÕS#NRPSOLNDV\RQODUÕQ#|QOHQPHVLQGH#\DUGÕPFÕ#RODFD÷ÕQD#LQDQÕ\RUX]1#
#
$QDKWDU#NHOLPHOHU=#øQJXLQDO#KHUQL/#LQPHPLú#WHVWLV/#oRFXN#



.ROWXNVX]#HW#DO#
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#

5HSDLU# RI# LQJXLQDO# KHUQLDV# DQG# K\GURFHOHV# DUH
WKH#PRVW# FRPPRQ# VXUJLFDO# LQWHUYHQWLRQV# LQ# WKH
SHGLDWULF# DJH# JURXS1# 7KH# LQFLGHQFH# RI# LQJXLQDO
KHUQLDV# GXH# WR# LQFRPSOHWH# RU# DEQRUPDO
REOLWHUDWLRQ# RI# SURFHVVXV# YDJLQDOLV# LV# 31;(# 0
717(#LQ#FKLOGUHQ/#DQG#PD\#LQFUHDVH#XS#WR#49(#0
58(# LQ# SUHWHUPV/# DQG# DSSUR[LPDWHO\# VL[# WLPHV
PRUH#FRPPRQ# LQ#PDOHV# WKDQ# IHPDOHV41#3DWLHQWV
PRVW# IUHTXHQWO\# SUHVHQW# ZLWK# DQ# LQJXLQDO# RU
VFURWDO# VZHOOLQJ# WKDW# LQFUHDVHV# E\# FU\LQJ# RU
VWUDLQLQJ1# 7KH#PDVV# FDQ# HDVLO\# EH# SDOSDWHG# E\
SK\VLFDO# H[DPLQDWLRQ/# DQG# XVXDOO\# FDQ# EH
UHGXFHG#PDQXDOO\1#,Q#VRPH#FDVHV/#KRZHYHU/#LW#LV
QRW#DOZD\V#SRVVLEOH#WR#GHPRQVWUDWH#WKH#SUHVHQFH
RI# KHUQLD1# ,Q# VXFK# FDVHV/# GLDJQRVLV# SULPDULO\
GHSHQGV# RQ# WKH# FKDUDFWHULVWLF# KLVWRU\# REWDLQHG
IURP# WKH# IDPLO\1# 7KH# WUHDWPHQW# RI# LQGLUHFW
LQJXLQDO# KHUQLD# LV# VXUJLFDO# UHSDLU/# DQG# LV
UHFRPPHQGHG# WR# EH# GRQH# HOHFWLYHO\# LQ# WKH
VKRUWHVW# WLPH# SHULRG# DYDLODEOH# DIWHU# GLDJQRVLV/
IRU# WKH# ULVN# RI# VWUDQJXODWLRQ# RU# LQFDUFHUDWLRQ
UHSRUWHG# WR#EH#4:(# LQ#SDWLHQWV#XQGHU# 43#\HDUV
RI#DJH41#
#
8QGHVFHQGHG# WHVWLV# LV#D#FRQGLWLRQ/#ZKLFK#RFFXUV
GXH# WR# IDLOXUH#RI# WHVWLV# WR#GHVFHQG# LQWR#VFURWXP
GXULQJ# IHWDO# OLIH# DQG# LV# QRW# UDUH# LQ# KXPDQV1
$OWKRXJK# D# KRUPRQDO# WKHRU\# LV# SURSRVHG/# WKH
HWLRORJ\#LV#VWLOO#XQNQRZQ1#,W#LV#UHFRPPHQGHG#WKDW
RUFKLRSH[\#PXVW#EH#SHUIRUPHG#EHWZHHQ# 9# 0# 57
PRQWKV#RI#DJH# LQ#RUGHU# WR# LQFUHDVH# WKH# IHUWLOLW\
SRWHQWLDO# DQG# WR# SUHYHQW# WKH# GHYHORSPHQW# RI
WHVWLFXODU# PDOLJQDQF\# DV# ZHOO# DV# SV\FKRORJLFDO
SUREOHPV41#
#
,Q# WKH#SUHVHQW#VWXG\/#ZH#DLPHG# WR# ILQG#RXW# WKH
SUHYDOHQFH# RI# LQJXLQDO# KHUQLDV# WKDW# PXVW# EH
UHSDLUHG#DV#VRRQ#DV#SRVVLEOH#DIWHU#GLDJQRVLV#DQG
XQGHVFHQGHG#WHVWLV#ZKLFK#KDV#WR#EH#FRUUHFWHG#E\
WKH#DJH#RI# WZR/#DQG# WR#DVVHVV# WKH# IUHTXHQF\#RI
FRPSOHWLRQ# RI# WKH# WUHDWPHQW# LQ# VFKRRO# DJH
FKLOGUHQ#LQ#0DODW\D1#:H#DOVR#DLPHG#WR#GRFXPHQW
DQG# GHPRQVWUDWH# WKH# HIIHFWLYHQHVV# RI# PDVV
VFUHHQLQJV#LQ#WKHVH#SDWKRORJLHV1##
#
0$7(5,$/#$1'#0(7+2'6#
#
:H# VFUHHQHG# <3:;# VWXGHQWV># 76:5# IHPDOH
+7;15(,#DQG# 7:39#PDOH# +841;(,/#EHWZHHQ# WKH
DJHV#RI#9#DQG#46#LQ#43#UDQGRPO\#FKRVHQ#SULPDU\
VFKRROV#ORFDWHG#LQ#YDU\LQJ#VRFLRHFRQRPLF#OHYHOHG
UHJLRQV# RI# 0DODW\D1# 4XHULHV# FRQWDLQLQJ
LQIRUPDWLRQ# DERXW# LQJXLQDO# SDWKRORJLHV# ZHUH

KDQGHG#RXW# WR# WKH# VWXGHQWV# LQ#RUGHU# WR#FRQWDFW
WKH#SDUHQWV1#7KH\#ZHUH#DVNHG# WR# IRFXV#RQ# WKHLU
FKLOG/#DQG# WR#GHWHFW#DQ\# VXEMHFWLYH#RU#REMHFWLYH
FRPSODLQWV# OLNH#SDLQ/#VZHOOLQJ/#PDVV1#7KH\#ZHUH
DOVR#DVNHG# WR# LQIRUP# WKHLU#VFKRROWHDFKHUV#DERXW
WKHVH#GHWHFWHG#DEQRUPDOLWLHV1#
#
7KHUH# ZHUH# 43;9# VWXGHQWV# GHWHFWHG# E\# WKLV
PHWKRG/# DQG# WKHLU# SK\VLFDO# H[DPLQDWLRQV# ZHUH
PDGH#E\#WKH#VDPH#SK\VLFLDQ#LQ#WKH#VHFRQG#YLVLW1
5HVXOWV# RI# WKH# SDUDPHWHUV# OLNH# DJH/# VH[/
FRPSODLQWV/# KLVWRU\/# GXUDWLRQ# RI# V\PSWRPV# DQG
VLJQV/# SK\VLFDO# ILQGLQJV/# VLGH# RI# WKH# SDWKRORJ\/
SUHYLRXV#VXUJHU\/#DQG#FRPSOLFDWLRQV# LQ#VWXGHQWV
ZLWK# DQ\# LQJXLQDO# SDWKRORJ\# ZHUH# FROOHFWHG# LQ
VWDQGDUG# GDWD# IRUPV1# 7KH# SDUHQWV# RI# WKH
FKLOGUHQ/#LQ#ZKRP#WKH#DQRPDOLHV#ZHUH#GHWHFWHG/
ZHUH#WKHQ#FRQWDFWHG#LQ#D#WKLUG#YLVLW/#RU#LQYLWHG#WR
WKH#KRVSLWDO#LQ#D#VFKHGXOHG#WLPH1##
#
'HVFULSWLYH#VWDWLVWLFV#ZHUH#XVHG#WR#HYDOXDWH#WKH#GDWD1#
#
5(68/76#
#
&RQJHQLWDO#LQJXLQDO#SDWKRORJLHV#ZHUH#GHWHFWHG#LQ
53<# +516(,#RI# <3:;# VWXGHQWV# +76:5#JLUOV/# 7:39
ER\V,#DJHG#EHWZHHQ#9046#\HDUV#+PHDQ=#<18/#6'=
419,1#,QJXLQDO#KHUQLD#ZDV#SUHVHQW#LQ#4<4#+514(,
VWXGHQWV/# DQG# PDOH# WR# IHPDOH# UDWLR# ZDV
DSSUR[LPDWHO\# 5=4/# 467# +:3(,# PDOHV# DQG# 8:
+63(,#JLUOV1#6H[#YV1#VLGH#RI#KHUQLD#DQG#SUHYLRXV
RSHUDWLRQ#KLVWRU\#IRU#KHUQLD#DUH#GHSLFWHG#LQ#WDEOH
41# 7KHUH# ZHUH# 6# FRQWUDODWHUDO# KHUQLDV# SUHVHQW
WKDW# GHYHORSHG# DIWHU# XQLODWHUDO# RSHUDWLRQ1# 2QH
FKLOG#ZDV# RSHUDWHG# WZLFH# IRU# UHFXUUHQFH1#7KHUH
ZHUH# 86# VWXGHQWV# ZLWK# LQJXLQDO# KHUQLD# WKDW
QHLWKHU#WKHPVHOYHV#QRU#WKH#IDPLOLHV#DZDUH#RI#WKH
SDWKRORJ\/#DQG#KDG#QHYHU#EHHQ#H[DPLQHG#E\#D
SK\VLFLDQ1#
#
8QGHVFHQGHG# WHVWLV# ZDV# SUHVHQW# LQ# 48# PDOH
VWXGHQWV# +3164(,1# (LJKW# RI# WKHP# ZHUH# ULJKW
VLGHG/# WKUHH# OHIW# VLGHG# DQG# IRXU# ELODWHUDO1# 2QO\
VHYHQ# SDWLHQWV# +79(,# KDG# DQ# RUFKLRSH[\
RSHUDWLRQ# +7DEOH# 5,1# #$OWKRXJK# WKHPVHOYHV# DQG
WKH# IDPLOLHV# ZHUH# DZDUH# RI# WKH# SDWKRORJ\/# QR
DWWHPSWV# IRU#FRUUHFWLRQ#ZHUH#PDGH# LQ# WKH#RWKHU
QRQRSHUDWHG# ;# VWXGHQWV1# ,QJXLQDO# KHUQLD# ZDV
FRQFRPLWDQWO\#SUHVHQW#LQ#6#FDVHV1###
#
',6&866,21#
#
:H#REVHUYHG# 514(#RI# FKLOGUHQ# WR#KDYH# LQGLUHFW



&RQJHQLWDO#LQJXLQDO#SDWKRORJLHV#LQ#PDODW\D#VFKRRO#DJH#FKLOGUHQ#
#
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#

LQJXLQDO# KHUQLD# DQG# 3164(# RI# ER\V# WR# KDYH
XQGHVFHQGHG#WHVWLV#HLWKHU##WUHDWHG##RU##QRW1##2QO\#
641<(#RI#FKLOGUHQ#ZLWK# LQJXLQDO#KHUQLD#DQG# OHVV
WKDQ# 83(# RI# FKLOGUHQ# ZLWK# XQGHVFHQGHG# WHVWLV
ZHUH# RSHUDWHG# RQ1# 7KH# DSSHDUDQFH# RI# KHUQLD
PD\#ZLGHO\# GLIIHU# IURP# SDWLHQW# WR# SDWLHQW/# DQG
WKLV# PD\# FDXVH# D# GHOD\# LQ# GLDJQRVLV# XQOHVV# LW
JHWV#FRPSOLFDWHG#RU# WKH# IDPLO\#EHFRPHV#DZDUH1
,QJXLQDO# KHUQLDV# DUH# UHFRPPHQGHG# WR# EH
UHSDLUHG#DV#VRRQ#DV#SRVVLEOH#DIWHU#WKH#GLDJQRVLV
LV# PDGH# LQ# RUGHU# WR# PLQLPL]H# WKH# ULVN# RI
LQFDUFHUDWLRQ# RU# VWUDQJXODWLRQ1# 6WUDQJXODWHG
KHUQLDV# QHHG# HPHUJHQF\# H[SORUDWLRQ# DQG
WUHDWPHQW#LQ#RUGHU#WR#SUHYHQW#WKH#QHFURVLV#RI#VDF
FRQWHQWV# VXFK# DV# ERZHO/# RPHQWXP/# DQG# RYDU\1
0RUWDOLW\#RI# VWUDQJXODWHG# FDVHV# LV# DOVR# UHSRUWHG
WR# LQFUHDVH# VLJQLILFDQWO\# DIWHU# HPHUJHQF\
RSHUDWLRQV51# ,Q# DGGLWLRQ# WR# HOHYDWHG# PRUWDOLW\/
LQFDUFHUDWHG# KHUQLDV#PD\# OHDG# WR# VWUDQJXODWLRQ
RI# WHVWLV# E\# LQFUHDVHG# SUHVVXUH# RQ# VSHUPDWLF
FRUG# OHDGLQJ#WR#WHVWLFXODU#DWURSK\6081#&U\SWRUFKLG
WHVWHV#DUH#DOVR# LQGLFDWHG#WR#EH#RSHUDWHG#LQ#HDUO\
FKLOGKRRG#LQ#RUGHU#WR#UHGXFH#WKH#REVHUYHG#ULVN#RI
GLPLQLVKHG# IHUWLOLW\/# WKH# SRVVLEOH# SUHYHQWLRQ# RI
WKH# REVHUYHG# LQFUHDVHG# ULVN# RI# PDOLJQDQF\/
FRUUHFWLRQ#RI#DVVRFLDWHG#KHUQLD/#UHGXFWLRQ#RI#WKH
ULVN# RI# WHVWLV# WRUVLRQ/# DQG# DOOHYLDWLRQ# RI# WKH
SV\FKRORJLFDO#VWUHVV#RI#DQ#HPSW\#VFURWXP91#
#
,Q#RXU#VWXG\#ZH#IRXQG#WKDW#WKH#UDWH#RI#RSHUDWLYH
PDQDJHPHQW# LQ# LQJXLQDO# SDWKRORJLHV# ZDV# OHVV
WKDQ# H[SHFWHG/# PRVWO\# SUREDEO\# GXH# WR# WKH
XQDZDUHQHVV#RU#QHJOHFW#RI#WKH#IDPLOLHV1#3HUVRQDO
FRPPXQLFDWLRQ#ZLWK#WKH#IDPLOLHV#RI#WKH##

QRQ0RSHUDWHG##FDVHV##VKRZHG##WKDW#PRVW#SDUHQWV#
ZHUH#QRW#ZHOO#LQIRUPHG#DERXW#WKH#FRQVHTXHQFHV
RI# WKH# SDWKRORJLF# VWDWH1# 7KH# VWXG\# VXSSOLHG
HGXFDWLRQ# WR# DOO# WKHVH# IDPLOLHV/# DQG# PRUH
LPSRUWDQW#WKDQ#WKDW/#WR#WKH#WHDFKHUV1#####
#
$QRWKHU#DVSHFW#RI#WKLV#VWXG\#ZDV#WKH#PHWKRG#ZH
XVHG# LQ# VFUHHQLQJ# WKH# VWXGHQWV1# 6R# IDU# DV# ZH
VHDUFKHG# WKH# OLWHUDWXUH/# WKLV# ZDV# D# XQLTXH
VFUHHQLQJ# PHWKRG# WR# GHWHFW# WKH# LQJXLQDO
SDWKRORJLHV1# 7KH# LQFLGHQFHV# IRXQG# ZLWK# WKLV
PHWKRG# DPRQJ# VFKRRO# FKLOGUHQ#ZHUH# VLPLODU# WR
WKH# OLWHUDWXUH/# VKRZLQJ# WKH# HIIHFWLYHQHVV#RI# WKH
PHWKRG1# 7KH# FKDUDFWHULVWLF# KLVWRU\# DQG# WKH
QDWXUH#RI#WKH#SDWKRORJLF#VWDWH#KHOSHG#XV#LQ#HDV\
GLDJQRVLV1# 7KH# TXHULHV# ZH# SUHSDUHG# QRW# RQO\
KHOSHG# XV# LQ# FROOHFWLQJ# GDWD/# EXW# DOVR# ERWK
LQIRUPHG# DQG# VXSSOLHG# LQWHUDFWLRQ# ZLWK# WKH
IDPLOLHV1# $IWHU# WKH# VWXG\/# WKH# FKLOGUHQ# ZHUH
VFKHGXOHG# WR# KDYH# DQ# RSHUDWLRQ/# DQG# PRVW# RI
WKHP# KDG# WKHLU# WUHDWPHQW# FRPSOHWHG# HLWKHU# LQ
RXU#LQVWLWXWLRQ/#RU#LQ#RWKHU#KRVSLWDOV1##
#
,Q# FRQFOXVLRQ/# DOWKRXJK# WKH# PRVW# FRPPRQ
FDXVHV# RI# VXUJLFDO# LQWHUYHQWLRQV# SHUIRUPHG# E\
SHGLDWULF#VXUJHRQV#DUH# LQJXLQDO#SDWKRORJLHV/# WKLV
VWXG\#UHYHDOHG#WKDW#HYHQ#WKH#SULPDU\#VFKRRO#DJH
FKLOGUHQ# VWLOO# FDUU\# WKH# ULVNV#DQG#KD]DUGV#RI# WKH
FRPSOLFDWLRQV# IRU# LQJXLQDO#SDWKRORJLHV1# LW# VHHPV
WKDW# VXFK# HDVLO\# SHUIRUPHG# DQG# LQH[SHQVLYH
PDVV#VFUHHQLQJV#GRQH#HVSHFLDOO\# LQ#VFKRROV#PD\
KHOS#WR#UHDFK#WKH#XQGHWHFWHG#FDVHV#DQG# LQWHUDFW
ZLWK# WKH# IDPLOLHV# WR# VROYH# WKHLU# FKLOGUHQ¶V
SUREOHPV# DQG# SUHYHQW# WKH# GHYHORSPHQW# RI
FRPSOLFDWLRQV1##
#
#
#
#

5()(5(1&(6#
#
41# /OR\G#'$/#5LQWDOD#5-1#,QJXLQDO#KHUQLD#DQG#K\GURFHOH1#,Q#2¶1HLOO#-$#-U/#5RZH

0,/#*URVIHOG# -//#HW#DO# +HGLWRUV,/#3HGLDWULF#6XUJHU\1#8WK#(G1#6W1#/RXLV/#02=
0RVE\#<HDU0%RRN#4<<;=#43:40;91##

51# 3ULPDWHVWD# 3/#*ROGDFUH#0-1# ,QJXLQDO# KHUQLD# UHSDLU=# LQFLGHQFH# RI# HOHFWLYH
DQG#HPHUJHQF\#VXUJHU\/#UHDGPLVVLRQ#DQG#PRUWDOLW\1#,QW#-#(SLGHPLRO#4<<9>
58=#;680<1#

7DEOH#41#6LGH#YV#VH[#RI#FKLOGUHQ#ZLWK#LQJXLQDO#KHUQLD/#DQG#WKH#UDWLR#RI#RSHUDWHG#FDVHV#RI#HDFK#JURXS#DUH#VKRZQ1#
#

6LGH#RI##
,QJXLQDO##
+HUQLD#

#######################0DOH#
7RWDO#+(,###################2SHUDWHG+(,#

#######################)HPDOH#
7RWDO#+(,########################2SHUDWHG+(,#

#######################7RWDO#
#####$OO#+(,##################2SHUDWHG#+(,#

######5LJKW# :;#+731;,# 5<#+4815,# 64#+4915,# 7#+514,# 43<#+8:14,# ########66#+4:16,#
/HIW# 68#+4;16,# 4:#+;1<,# 46#+91;,# 5#+413,# ####7;#+5814,# ########4<#+<1<,#
%LODWHUDO# 54#+4413,# <#+71:,# 46#+91;,# 3#+313,# ####67#+4:1;,# ##########<#+71:,#
7RWDO# 467#+:314,# 88#+5;1;,# 8:#+5<1;,# 9#+614,# 4<4#+43313,# 94#+641<,#

#

7DEOH#51#6LGH#RI#XQGHVFHQGHG#WHVWLV#DQG#QXPEHU#RI#
RSHUDWHG#FDVHV1#
#
6LGH#RI#

8QGHVFHQGHG#
7HVWLV#

8QGHVFHQGHG#7HVWLV#
#2SHUDWHG####1RQRSHUDWHG####7RWDO#

5LJKW# 7# 7# ;#
/HIW# 4# 5# 6#
%LODWHUDO# 5# 5# 7#
7RWDO# :# ;# 48#

#



.ROWXNVX]#HW#DO#

45########################7XUJXW#g]DO#7ÕS#0HUNH]L#'HUJLVL#9+4,=4<<<#####################

#

#

61# .RJDQ# 6/#+DG]LVHOLPRYLF# )/#+RZDUGV# 66/# HW# DO1# 3HGLDWULF# $QGURORJ\1# ,Q=
*LOOHQZDWHU#-</#+RZDUG#66/#'XFNHW#-:#HW#DO#+(GLWRUV,1#$GXOW#DQG#3HGLDWULF
8URORJ\1#6WK#(G1#6W1#/RXLV/#02=#0RVE\#<HDU0%RRN#4<<9=#59560:71#

71# /HXQJ#:</#3RRQ#0/#)DQ#7:/#HW#DO1#7HVWLFXODU#YROXPH#RI#ER\V#DIWHU#LQJXLQDO
KHUQLRWRP\=#FRPELQHG#FOLQLFDO#DQG#UDGLRORJLFDO#IROORZ0XS1#3HGLDWU#6XUJ#,QW
4<<<>#48=#73041#

#
#

81# :DOF# //# %DVV# -/# 5XELQ# 6/#:DOWRQ# 01# 7HVWLFXODU# IDWH# DIWHU# LQFDUFHUDWHG
KHUQLD#UHSDLU#DQG2RU#RUFKLRSH[\#SHUIRUPHG#LQ#SDWLHQWV#XQGHU#9#PRQWKV#RI
DJH1#-#3HGLDWU#6XUJ#4<<8>#63=#44<80:1#

91# .RJDQ#6-/#*LOO#%1#&U\SWRUFKLGLVP1#,Q=#.LQJ#/5#+(GLWRU,1#8URORJLF#6XUJHU\#LQ
LQIDQWV#DQG#FKLOGUHQ1#3KLODGHOSKLD=#:%#6DXQGHUV#&RPSDQ\#4<<;>#55706;1#

#


