(VWLPDWLRQ RI *URXS 6L]H $JH DQG
WKH 6HJXU 3ODWHDX 1LOJLUL %LRYV

ODQRM %RRQ $OORIGQ6WDOLQ 9HGDPDQLFNDP

JRUMMW OHJHHFN@GUFK ,QVWLWXWH 71$8 OHWWXSDOD\DP 7DPLO 1DGX ,QGLD

0DGUDV 9HWHULQDU\ &ROOHJH 7$189%6 &KHQQDL 7DPLO 1DGX ,QGLD

&RUUHVSRQGLQUWRRWEBOZLQ 0DGUDV 9HWHULQDU\ &ROOHJH 7$189%6 &KHQQDL 7HRR® DMEXZ L QE&UD DAHD FF
5HFHLYHG GDWH -XRFHSWHG GDWH 6HS 3XEOLVKHG GDWH 6HS

&RS\ULXKW ODQRM . HW DO 7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WHUPV RI WKH
XVH GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP SURYLGHG WKH RULJLQDO DXWKRU DQG VRXUFH |
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$EVWUDFW

6HIXBWDWHDX LV SDUW RI 0XGXPDODL 7LJHU 5HVHUYH WKH QBVIRUPHN B[WBQWV RYH!I
RI WKH 1LOJLUL %LRVSKHUH 5HVHUYH 7KH VDQFWXDU\ LV ORFDWHG LQ WKH :HVWHUC(
KRWVSRWV RI WKH ZRUOG 7KLV VWXG\ ZDV FRQGXFWHG WR GHWHUPLQH WKH SRSXO
GHQVLW\ RI GLITHUHQW SRWHQWLDO SUH\ VSHFLHV LQ WKH VHJXU SODWHDX ,Q RUGH
WKH OLQH WUDQVHFW VDPSOLQJ PHWKRG ZHUH XVHG 7XHURYHKDODOLQGLYDEEDO GH
JDXU EODFN QDSSHG KDUH HOHSKDQW DQG ZLOG sUJ 7KH FKL!
WR RWKHU KHUELYRUHV 7KH PHDQ JURXS VL]H RI EODFN QDSSHG KDUH HOHSKDC
ZLOG SLJ ZHUH FDOFXODWHG UHVSHFWLYHO\ $JH FRPSRVLWLRQ ZDV DOVR FD
UDQJH EHWZHHQ WR ZHUH UHFRUGHG DQG HOHSKDQW WR JDXU WR VDPED
SLJ WR 7KH VH[ UDWLR IRU HOHSKDQW JDXU VDPEDU FKLWDO
LQGHWHUPLQDWH IRU ZLOG SLJV DQG EODFN QDSSHG KDUHV GXH WR IDVW PRYHPF
EHKDYLRXU

L J

.H\ZRUGVH3 VSHFLHV *URXS VL]H &RPSRYDWHRQLEOHOWDN)IAE OHWKRGV

T OQWURGXFWLRQ 6WXG\ DUHD

$QLPDOV LQ JURXSV DUH WKRXJKW WR KBMHXORZHGIWWHIDM VR 5 S U W GRORRLYFRERN FIE@DN G |
VROLWDU\ LQGLYLGXDOV > @VHRWH RDP DIOYWPNG VOHWIKHVILOJLUL 'LVWULFW RI 7DPL
WH VLIH RI ZKLFK FRQVWLWXWH WKH VLPSGHVW DQ@GY®RVW EHDPW HR) GI\D HRFYHHQWINY QRID U +
WKHLU VRFLDO RUJDQL]DWLRQ *URXS VURUFDUDHYDALVE HRI\ WKHK 1Q 0Q G LE oW BRiM B RH L
VSHFLHWYD@LDWLRQ QHHGV WR EH H[SOWDRQFG XD UNWL VVORK EWHRR Q QL @/HKBIHGH VWH U Q
DW SDUW RI WKH VSHFLHV DGDSWDWLR@ R\ YLROW IHVQ\Y K RRQ/BHRQW R IQWRB MRVYWGD {
VXUYLYDO VWUDWHJI\ 8QJXODWHYV JURXSIVRPHV DWR GHWHDPRQH ®6/\ 2ZRW& DXDHOQAMUD
DEXQGDQFH DQG GLVSHUVLRQ RI FRYHU WIRQVLW\ D@EGXW&HBDQ UD DQ@J YADUSIDHAL Wi FRA
WKH SDUWLFXODU HFWRQWANHPH V, @& WKL G MWRSGY LD ®HFHLYHY UDLQ IURP ERWK 6|
WH JURXS YLIJLODQFH OHYHO WKXV LQFUHDOMAKHDLIWK BQBWHH[P‘EHHULQNRUH%%&HR/ELH-IHJ PHRIC
UDWLR LV JHQHUDOO\ DQ LQGLFDWRU RI _
VSHFLHV $ KLJK SHUFHQWDJH RI \RXQJ
LQGLFDWHV D IDVW JURZLQJ RU WKUL
UHODWLYHO\ VPDOO SHUFHQWDJH RI \RX
SRSXODWLRQ LQFUHDVH > @ $ SRSXOD
JHQHUDOO\ KDV D KLJKHU UHSURGXFW
SUHGRPLQDQWO\ FRFLS/FLVQI-IIBUFR’IDWD_BQVUH
VLIHQG VH[ UDWLR DUH UHTXLUHG WR IRUPXODWH SURSHU PDQDJHPHQW DQG
DSSO\ FRQVHUYDWLR HWHAFWWDIAX M BHNG WAKIBHA WA 1 iRFe i v

H SUHVHQW SDSHU SURYLGHV GDWD RQ JYRXS VL]H VH[ UDWLR DQG JURXS
FRSRVLWLRQ RI KHUELYRUHV WKDW DUH IRXQG LQ WKH VHJXU SODWHDX RI WKH
1LOJLUL %LRVSKHUH 5HVHUYH (VWLPDWLQJ WKH JURXS VL]H DJH DQG VH]
FRPSRVLWLRQ RI HYLGHQW SUH\ VSHFLHV ZLOO KHOS LQ NQRZLQJ WKH FDUU\LQJ
FDSDFLW\ Rl WKH V\VWHP DQG LWV VWDEOH EDODQFHG UHODWLRQVKLS
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,Q WKLV VWXG\ WKH DJH RI IHPDOH VSRWWHG GHHU ZDV FDWHJRUL]HG DV

IROORZV [IXOO JURZQ ! NJ DV DGXOWYV ZKLOH NJ DV VXE DGXOWYV
PDOH VSRWWHGDVNHMWEBHWDHG XOW | IHHW DQWOHUV DQG VXE
DGXOW VSLNH DQG IHHW DQWOHUV )DZQV ZHUH FRQVLGHUHG LI WKH VL]H ZDV

HTXDO WR WKH KHLJKW RI WKH PRYBWULYHEBEHOO\ %DUNLQJ GHHU ZHUH
LOWR PDOHV DGXOWV ZLWK DQWOHUV KDYLQJ D VKRUW EURZ OLQH SURWUXGHG

XSSHU FDQLQHVY ZKHQHYHU SRVVLEOH ! NJ DQG VXE DGXOWYV RI
DSSUR[LPDWHO\ NJ IHPDOHVY DGXOWYVY ZKLFK ZHUH DQWOHUOHVV ! NJ
DQG VXE DGXOW ZKLFK ZHUH DQWOHUOHVV RI DSSUR[LPDWHO\ NJ DQG

IDZQV VRPHWLPHV ZLWK VSRWWHG FRDW DQG DSSUR[LPDWHO\ NJ *DXUV
ZHHODVVMIQW® DGXOW PDOHV VKLQ\ EODFN FRDW ZLWK KHDY\ KRUQV

VZHHSLQJ VLGHZD\V DQG XSZDUGV VXE DGXOW PDOHV GDUN EURZQ FRDW
ZLWK D FRQVSLFXRXV GRUVDO ULGJH DQG VPDOO GHZODS KDQJLQJ EHORZ WKH
FKLQ ODUJH GUDSHV EHWZHHQ WKH IRUH OHJV \HDUOLQJV PRQWKYVY ROG
DGXOW IHPDOHV VPDOOHU WKDQ DGXOW PDOHVY SHODJH LV GDUN EURZQ ZLWK
PRUH XSULJKW KRUQV FRUUXJDWHG LQZDUGV WKDQ LQ DGXOW PDOHV VXE DGXOW
IHPDOHYV VLIH RI DGXOW IHPDOH ODFNLQJ D FRQVSLFXRXV ZKLWH
VWRFNLQJ IHPDOH \HDUOLQJYV OLJKW EURZQ FRDW ZKLFK ZHUH WR
SHUFHQW VL]H RI VXE DGXOW IHPDOHV VPDOO FDOYHV OLJKW EURZQ FRORXUHG
FRDW DSSUR[LPDWHO\ PRQWKYV ROG RI NJ PHGLXP FDOYHV OLJKW



DGXOW a DQG MXYHQLOHXQFODWDOMBYV DQG
WKH ODUJH JURXS VL]H ZzDV REVHUYHG LQ FRQJUHVYVY PDWWDP DUHD 7DEOH
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RYHUDOO IHPDOH FDOYH UDWLR IRU HOHSKDQW LQ VHJIJXU SODWHX ZDV
LV VLPLODU WR LQ 5DMDML ORZHU WKDQ 8WWDU 3UDGHVK a
*DLR\D > @ /DKXJDOD <DOD > @

JLIXUHIJH 6H[ &RPSRVLWLRQ :KHUH [$0 $GXOW ODOH $)
$GXOW )HPDOH 6%$0 6XEDGXOW ODOH 68%) 6XEDGXOW )HPDOH -0
-XYHQLOH ODOH -) -XYHQLOH )HPDOH

ZKLFK

H W\SLFDO JURXS LQ JDXU FRQVLVWYV RI FRZV DQG IHZ FDOYHV RQH WR WZR

DGXOW EXOOV DI UROCES DAXBOWMQJIHG IURP WR LQ
OXGXPDODL WR LQ 3HQFK H WRVXOM) DODYRD > @
OLNHO\ WR EH KLIHKWUPDWHG PHDQ JURXS VL]H RI JDXU LQ

VHIXU SODWHDX ZDV ZKLFK LV VLPLODU WR .DQKD S > @
1DJDUDKROH HWE&DUJHVW JURXS RI JDXU FRPSULVLQJ
LOQGLYLGXDOV ZDV UHFRUGHG LQ VHJXU SODWHDX ORUH WKDQ JDXU

LQGLYLGXODYV ZHUH REVHUHYHIX U XK WKRGLIXRXSV@



OF.D\ *0 %HKDYLRU DQG HFRORJ\ RI WKH $VLDWLF HOHSKDQW LQ
VRXWKHDVWHUQ &H\ORQ 6PLWKVRQ &RQWULE =RRO
'DQLHOHDEMI$S6LYDJIJDQBDPEVKNEPDUH 6WXG\

Rl 6RPH (QGDQJHUHG 6SHHALKMM RLWIEOGWLDEY DQG

(OHSKDQW 1DW +LVW 6RF

9DQ 2UVGRO .* JLRQ SUHGDWLRQ LQ 5ZHQ]JRUL 1DWLRQDO 3DUN
8JDQGD

6XNXPDU
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