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,Q WKLV UHSRUW ZH SUHVHQW D 43 \HDU0ROG JLUO KDYLQJ EHKDYLRUDO GLVWXUEDQFHV
DQG D GHOHWLRQ RQ WKH ORQJ DUP RI FKURPRVRPH 44 LQYROYLQJ WKH T57 UHJLRQ1
:H FRPSDUH RXU SDWLHQW PDQLIHVWDWLRQV WR WKRVH DVVRFLDWHG ZLWK WKH GLVWDO
44T5 GHOHWLRQ SKHQRW\SH1

.H\ ZRUGV= 44T GHOHWLRQ/ -DFREVRQ V\QGURPH1

'DYUDQÕú %R]XNOX÷X 1HGHQL\OH %DúYXUDQ %LU 9DNDGD 441
.URPR]RPXQ 8]XQ .ROXQXQ .ÕVPL 'HOHV\RQX

%X oDOÕúPDGD GDYUDQÕú ER]XNOX÷X QHGHQL\OH EDúYXUDQ YH NURPR]RP DQDOL]LQGH
441 NURPR]RPXQ X]XQ NROXQXQ 571E|OJHVLQGH GHOHV\RQ VDSWDQDQ 43 \DúÕQGDNL
ELU NÕ] KDVWD VXQXOGX1 +DVWDPÕ]ÕQ EXOJXODUÕ OLWHUDW�UGHNL 441 NURPR]RP T5
GHOHV\RQX RODQ ROJXODUOD NDUúÕODúWÕUÕOGÕ1

$QDKWDU NHOLPHOHU= 44T GHOHV\RQX/ -DFREVRQ VHQGURPX

6LQFH WKH ILUVW SDWLHQW ZLWK SDUWLDO GLVWDO GHOHWLRQ RI WKH ORQJ DUP RI
FKURPRVRPH 44 ZDV GHVFULEHG E\ -DFREVRQ HW DO4/ PRUH WKDQ 68 FDVHV RI
GLVWDO GHOHWLRQ RI FKURPRVRPH 44 KDYH EHHQ UHSRUWHG LQ WKH OLWHUDWXUH50< 1
0RVW FDVHV ZHUH RI GH QRYR RULJLQ1 6RPH RI WKHP KDV D KHULWDEOH IRODWH
VHQVLWLYH IUDJLOH VLWH43 1 &RPPRQ FOLQLFDO IHDWXUHV RI WKHVH SDWLHQWV DUH JURZWK
DQG SV\FKRPRWRU UHWDUGDWLRQ/ WULJRQRFHSKDO\/ GLYHUJHQW LQWHUPLWWHQW
VWUDELVPXV/ HSLFDQWKXV/ WHOHFDQWKXV/ EURDG QDVDO EULGJH/ VKRUW QRVH ZLWK
DQWHYHUWHG QRVWULOV/ FDUS0VKDSHG XSSHU OLS/ UHWURJQDWKLD/ ORZ0VHW G\VPRUSKLF
HDUV/ ELODWHUDO FDPSWRGDFW\O\/ KDPPHUWRHV/ DQG LVRLPPXQH
WKURPERF\WRSHQLD1

7KH SDWLHQW SUHVHQWHG LQ WKLV VWXG\ KDV D FKURPRVRPH 44T57 GHOHWLRQ ZLWK
WKH VDPH FOLQLFDO IHDWXUHV RI -DFREVRQ 6\QGURPH1 7KH IHDWXUHV RI RXU SDWLHQW
DUH FRPSDUHG ZLWK WKRVH RI LQGLYLGXDOV UHSRUWHG LQ WKH PHGLFDO OLWHUDWXUH
KDYLQJ GLVWDO 44T GHOHWLRQ1

&$6( 5(3257

7KH SDWLHQW LV D 43 \HDU0ROG JLUO LQ WKH 7WK JUDGH RI (OHPHQWDU\ 6FKRRO ZKR
LV WKH 6UG FKLOG RI XQUHODWHG DQG KHDOWK\ SDUHQWV1 2QH RI KHU FRXVLQV KDG
PLOG PHQWDO UHWDUGDWLRQ1 +HU PRWKHU ZDV 64 \HDU0ROG DQG KHU IDWKHU ZDV
67 \HDUV 0ROG DW WKH ELUWK RI WKLV FKLOG1 3UHYLRXV DQG ODWHU SUHJQDQFLHV RI KHU
PRWKHU UHVXOWHG ZLWK WKH ELUWK RI KHDOWK\ FKLOGUHQ1 +HU VLVWHUV VKRZHG QRUPDO
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PRWKHU UHVXOWHG ZLWK WKH ELUWK RI KHDOWK\ FKLOGUHQ1
+HU VLVWHUV VKRZHG QRUPDO PHQWDO DQG PRWRU
GHYHORSPHQW1 +HU ELUWK ZHLJKW DQG KHLJKW ZDV
5633 J +8WK FHQWLOH,/ DQG 79 FP +8WK FHQWLOH,
UHVSHFWLYHO\/ VXJJHVWLQJ LQWUDXWHULQH JURZWK
UHWDUGDWLRQ1 6KH ZDV WKH SURGXFW RI DQ
XQUHPDUNDEOH SUHJQDQF\ DQG GHOLYHU\1 6KH ZDV
EUHDVWIHG IRU 9 PRQWKV/ ZDONHG LQ 45 PRQWKV EXW
EHJDQ WR WDON IOXHQWO\ ZKHQ VKH ZDV 8 \HDUV ROG1
+HU WRLOHW WUDLQLQJ ZDV FRPSOHWHG GLXUQDOO\ ZKHQ
VKH ZDV 5 \HDUV ROG/ EXW QRFWXUQDO EHGZHWWLQJ LV
VWLOO WKH SUREOHP1 +HU PRWKHU GHVFULEHV KHU
PDVWXUEDWLRQ IURP KHU WRGGOHU DJH/ DQG DOVR
KHDGEDQJLQJV LQ WKHVH DJHV1 )RU WKDW UHDVRQ/ &7
VFDQ ZDV WDNHQ ZKHQ VKH ZDV 8 \HDUV ROG DQG
HYDOXDWHG DV QRUPDO1 6KH XQGHUZHQW DQ H\H
RSHUDWLRQ EHFDXVH RI VWUDELVPXV DW 8 \HDUV0ROG1
6KH ZDV GHILQHG DV %VORZ0OHDUQLQJ DQG FKLOGLVK% E\
KHU WHDFKHUV1 %HKDYLRUDO DSSURDFKHV ZHUH
DWWHPSWHG EHFDXVH RI EHGZHWWLQJ/ EXW IDLOHG D IHZ
\HDUV DJR1 +HU OHDUQLQJ SHUIRUPDQFH ZHUH
GHFUHDVHG LQ \HDUV1 %HKDYLRUDO GLVWXUEDQFH
HPHUJHG DQG LQFOXGHG K\SHUDFWLYLW\/ DWWHQWLRQ
GHILFLW/ GLIILFXOW\ LQ FRQWUROOLQJ WDQWUXPV1 6KH
EHFDPH VRFLDOO\ ZLWKGUDZQ/ GLVSOD\HG OLPLWHG
LQWHUHVW ZLWK SHHUV1 6KH ZDV EURXJKW WR WKH FKLOG
SV\FKLDWU\ XQLW ZLWK %EHGZHWWLQJ/ DWWHQWLRQ GHILFLW/
OHDUQLQJ GLIILFXOWLHV DQG PDVWXUEDWLRQ% V\PSWRPV1
$W WKH WLPH RI DGPLVVLRQ/ KHU KHLJKW ZDV 474 FP
+<3WK SHUFHQWLOH,/ ZHLJKW ZDV 6; NJ +:8WK
SHUFHQWLOH,/ DQG KDG D KHDG FLUFXPIHUHQFH RI 8318
FP +83WK SHUFHQWLOH,1 6KH KDG QR JURZWK
UHWDUGDWLRQ1 6KH KDG WKH IROORZLQJ G\VPRUSKLF
IHDWXUHV RQ SK\VLFDO H[DPLQDWLRQ> EURDG QDVDO
EDVH/ VOLJKWO\ XS0VODQWHG SDOSHEUDO ILVVXUH/
VWUDELVPXV +RSHUDWHG,/ ORZ0VHW G\VPRUSKLF HDUV/
PRGHUDWH UHWURJQDWKLD DQG PLFURJQDWKLD/
FOLQRGDFW\O\ LQ ILIWK ILQJHU RI OHIW KDQG DQG DOVR
WUDQVYHUVH SDOPDU FUHDVH1 8QIRUWXQDWHO\/ ZH FRXOG
QRW REWDLQ WKLV SDWLHQW¶V SLFWXUH EHFDXVH ZH GLG QRW
KDYH KHU SDUHQWV SHUPLVVLRQ1 7KH LQLWLDO '600,9
GLDJQRVLV LV/ DFFRUGLQJ WR WKH $3$ +44,/ $[LV ,>
6WHUHRW\SH 0RYHPHQW 'LVRUGHU/ $[LV ,,> 0LOG
0HQWDO 5HWDUGDWLRQ1 +HU SHUIRUPDQFH ,4 RQ 7KH
:HFKVOHU ,QWHOOLJHQFH 6FDOH05HYLVHG ZDV :3/ YHUEDO
,4 ZDV 9</ WRWDO ZDV 991 %HQGHU 9LVXDO00RWRU0
*HVWDOW WHVW VKRZV GHOD\ LQ PDWXUDWLRQ1 3ULPLWLYH
UHVSRQVHV DUH LQFOXGLQJ SHUVHYHUDWLRQ/ GLIILFXOWLHV
ZLWK DQG MRLQLQJ WKH SDUWV RI ILJXUH1 +HU ((* DQG
PDJQHWLF UHVRQDQFH LPDJLQJ VFDQ ZHUH QRUPDO1
%HFDXVH RI WKH PLOG PHQWDO UHWDUGDWLRQ ZLWK
GHOD\HG VSHHFK GHYHORSPHQW/ F\WRJHQHWLF VWXGLHV
ZHUH UHTXHVWHG1

&<72*(1(7,&

5RXWLQH FKURPRVRPH SUHSDUDWLRQV IURP WKH
SDWLHQW DQG KHU SDUHQWV ZHUH REWDLQHG IURP
FXOWXUHV RI SHULSKHUDO EORRG O\PSKRF\WHV1

7ZHQW\ PHWDSKDVHV IURP WKH SDWLHQW DQG HDFK
SDUHQW ZHUH DQDO\]HG1 7KH FKURPRVRPH VSUHDGV
ZHUH VWDLQHG ZLWK *0EDQGLQJ DQG D VWDQGDUG
SURWRFRO1 7KH SUREDQG*V NDU\RW\SH UHYHDOHG D
WHUPLQDO GHOHWLRQ RI WKH ORQJ DUP RI FKURPRVRPH
44 LQ DOO FHOOV/ ZLWK EUHDN0SRLQWV DW 44T57
[79/;;/GHO+44,+T57, ] +)LJ 4/5,1 .DU\RW\SH RI KHU
SDUHQWV LV IRXQG WR EH QRUPDO1

',6&866,21

0RUH WKDQ 68 FDVHV RI GLVWDO PRQRVRP\ 44 KDYH
EHHQ SUHYLRXVO\ GHVFULEHG1 ,Q VSLWH RI WKH
YDULDELOLW\ LQ WKH EUHDNSRLQW RI WKH WHUPLQDO
GHOHWLRQ EHWZHHQ 44T55 DQG 44T57/ WKH PRVW
IUHTXHQW EUHDNSRLQW LV ORFDWHG DW 44 T56 4/8/45/46 1
7KH FOLQLFDO IHDWXUHV RI 44T PRQRVRP\ FRQVLVWLQJ

)LJXUH 41 7KH PHWDSKDVH RI WKH SDWLHQW¶V FKURPRVRPH1

)LJXUH 51 ,,OXVWUDWLRQ RI GHO 44T 571 7KH VFKHPDWLF DQG
QRUPDO DSSHDULQJ RI FKURPRVRPH 441 %UHDNSRLQW DUH PDUNHG1
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PRQRVRP\ FRQVLVWLQJ RI SUHQDWDO DQG SRVWQDWDO
RQVHW JURZWK UHWDUGDWLRQ/ VFDSKRFHSKDO\ RU
WULJRQRFHSKDO\/ SURPLQHQW PHWRSLF ULGJH/
K\SHUWHORULVP/ XS0VODQWHG RU GRZQ0VODQWHG
SDOSHEUDO ILVVXUHV/ VWUDELVPXV/ EURDG QDVDO EDVH/
VKRUW QRVH ZLWK DQWHYHUWHG QDUHV/ K\SRSODVWLF
SKLOWUXP/ QDUURZ YHUPLOOLRQ RI XSSHU OLS/ ORZ0VHW0
SRVWHULRUO\ URWDWHG HDUV ZLWK SURPLQHQW DQWLKHOLFHV/
PRGHUDWH PLFURJQDWKLD/ FOLQRGDFW\O\/ LUUHJXODU
EUDFK\GDFWO\/ WUDQVYHUVH SDOPDU FUHDVHV/ PLOG
PHQWDO UHWDUGDWLRQ ZLWK GHOD\HG VSHHFK
GHYHORSPHQW1 2XU SDWLHQW KDG VRPH RI WKHVH
ILQGLQJV1 7KHVH FOLQLFDO FRQVHTXHQFHV PD\ EH
GHSHQG RQ WKH VL]H RI WKH GHOHWHG VHJPHQW1
'LIIHUHQWO\/ RXU SDWLHQW KDG DOVR EHKDYLRUDO
GLVWXUEDQFHV1 7KHVH SKHQRW\SLF YDULDELOLWLHV PD\
EH UHODWHG WR LQKLELWLRQ RI H[SUHVVLRQ RI D QXPEHU
RI JHQH ORFL ORFDWHG QHDU 44T571

7KH PDMRULW\ RI IUDJLOH VLWHV RQ FKURPRVRPH 44 LV
IRODWH VHQVLWLYH1 9RXOODLUH HW DO9 VKRZHG WKDW WKH
RULJLQ RI 44T5616 GHOHWLRQ ZDV D IDPLOLDO IRODWH0
VHQVLWLYH 44T5616 IUDJLOLW\ FDUULHG E\ WKH PRWKHU1
7KH\ VXJJHVWHG WKDW WKH IUDJLOH FKURPRVRPH 44
ZDV WUDQVPLWWHG WR WKH HPEU\R DQG VXEVHTXHQWO\
EURNH DW WKH VLWH RI IUDJLOLW\1 +DXVPDQQ HW DO: ZHUH
XQDEOH WR LGHQWLI\ WKH IRODWH0VHQVLWLYH IUDJLOH VLWH DW
44T5615 LQ O\PSKRF\WHV IURP HLWKHU SDUHQWV1 7KH
UDUH IUDJLOH VLWHV ZHUH LQGXFHG LQ O\PSKRF\WHV E\
FXOWXULQJ LQ IROLF DFLG IUHH PHGLXP43 1 7KH
FKURPRVRPDO DEQRUPDOLW\ RI RXU SDWLHQW ZDV QRW
REWDLQHG E\ FXOWXULQJ LQ IROLF DFLG IUHH PHGLXP EXW
LW ZDV REWDLQHG GH QRYR GXULQJ URXWLQH
FKURPRVRPH SUHSDUDWLRQV/ LQGLFDWLQJ WKDW LW LV QRW
IURP IRODWH VHQVLWLYH JURXS1 6RPH FRPPRQ IUDJLOH
VLWHV UHTXLUH VSHFLILF LQGXFWLRQ E\ VHYHUDO
PHFKDQLVPV/ EXW VRPH PD\ RFFXU VSRQWDQHRXVO\
47 1 7KH RULJLQ RI WKH 44T57 GHOHWLRQ RI RXU SDWLHQW
LV QRW IDPLOLDO IRODWH0VHQVLWLYH/ EXW PD\ EH RULJLQDWH
VLPSO\ E\ FKURPRVRPH EUHDNDJH VSRQWDQHRXVO\/
DV NDU\RW\SHV RI KHU SDUHQWV ZHUH QRUPDO1

:DUGLQVN\ HW D48 DQG 2QR HW DO< IRXQG REYLRXV
PHQWDO UHWDUGDWLRQ DQG DEQRUPDO 05 DQG

&7 VFDQV LQ WKH SDWLHQWV ZLWK SDUWLDO 44T GHOHWLRQV1
2XU SDWLHQW KDG PLOG PHQWDO UHWDUGDWLRQ ZLWK
GHOD\HG VSHHFK GHYHORSPHQW1 +RZHYHU/ 05 RI KHU
ZDV QRUPDO1

$OWKRXJK WKH PHFKDQLVP UHVSRQVLEOH IRU WKLV
LOOQHVV KDV QRW EHHQ HOXFLGDWHG/ WKH LQFLGHQFH RI
PHQWDO DQG PRWRU GHYHORSPHQWDO GHOD\ LV KLJK LQ
44T WHUPLQDO GHOHWLRQV1 7KHVH SKHQRW\SLF
YDULDELOLWLHV DSSHDU TXLWH VXJJHVWLYH RI WKH
GLDJQRVLV ZLWK D VWURQJ LQGLFDWLRQ IRU FKURPRVRPH
DQDO\VLV1 )RU WKLV UHDVRQ/ SV\FKLDWULVWV DQG
SHGLDWULFLDQV VKRXOG EH DZDUH RI WKH
PDQLIHVWDWLRQV RI WKH FKURPRVRPH 44T GHOHWLRQ
V\QGURPH1 *HQHWLF HYDOXDWLRQ VKRXOG EH
UHFRPPHQGHG WR WKHVH SDWLHQWV ZLWK VLPLODU
PDQLIHVWDWLRQV1

5()(5(1&(6

41 -DFREVRQ 3/ +DXJH 0/ +HQQLQJVHQ ./ +DEROWK 1/ 0LNNHOVHQ 0/ 3KLOLS -1 $Q
+44>54, WUDQVORFDWLRQ LQ IRXU JHQHUDWLRQV ZLWK FKURPRVRPH 44 DEQRUPDOLWLHV LQ
WKH RIIVSULQJ= D FOLQLFDO/ F\WRJHQHWLFDO/DQG JHQH PDUNHU VWXG\1 +XPDQ +HUHG
4<:6>56=89;0;8

51 )UDQN -/ 5LFFDUGL 901 7KH 44T0 V\QGURPH1 +XP *HQHW 4<::> 68=57409
61 1LLNDZD 1/ -LQQR </ 7RPL\DVX 7/ )XNXVKLPD </.XGR .15LQJ FKURPRVRPH

44>79/;;/U+44,+S48T58,@ DVVRFLDWHG ZLWK FOLQLFDO IHDWXUHV RI WKH 44T0
V\QGURPH1 $QQ *HQHW 4<;4> 6=4:508

71 0F3KHUVRQ (/ 0HLVVQHU /1 44T0 V\QGURPH= UHYLHZ DQG UHSRUW RI WZR FDVHV1
%LUWK 'HIHFWV 4<;5>4;=5<806331

81 )U\QV -3/ .OHF]NRZVND $/ %XWWLHQV 0/0DULHQ 3/YDQGHQ %HUJKH +1 'LVWDO 44T
PRQRVRP\1 7KH W\SLFDO 44T PRQRVRP\ V\QGURPH LV GXH WR GHOHWLRQ RI
VXEEDQG 44T5714 &OLQ *HQHW 4<;9>63=588093

91 9RXOODLUH /(/ :HEE *&/ /HYHUV 0$1 &KURPRVRPH GHOHWLRQ DW 44T56 LQ DQ
DEQRUPDO FKLOG IURP D IDPLO\ ZLWK LQKHULWHG IUDJLOLW\ DW 44T561+XP *HQHW
4<;:>:9=53507

:1 +DXVPDQQ &/ %DFN (/ :ROII */ 9RLFXOHVFX ,1 'HOHWLRQ 44T5616 ZLWKRXW IDPLOLDO
SUHVGLVSRVLWLRQ +OHWWHU,1+XP *HQHW 4<;;>;3=538

;1 0H\HU '5/ 6HONLQ 531 2SKWKDOPLF PDQLIHVWDWLRQV RI WKH FKURPRVRPH 44T
GHOHWLRQ V\QGURPH1 $P - 2SKWKDOPRORJ\ 4<<6>448+8,=9:607

<1 2QR -/ +DUDGD ./ +DVHJDZD 7/ 6DNXUDL ./ .RGDND 5/ 7DQDEH </ 7DQDND -/
,JDUDVKL 7/ 1DJDL 7/ 2NDGD 61 &DVH UHSRUW= &HQWUDO QHUYRXV V\VWHP
DEQRUPDOLWLHV LQ FKURPRVRPH GHOHWLRQ DW 44T561 &OLQ *HQHW 4<<7> 78=6580<

431 6XWKHUODQG *5/ +HFKW )1 )UDJLOH VLWHV RQ KXPDQ FKURPRVRPHV1 1HZ <RUN=
2[IRUG 8QLY13UHVV/4<;81

441 $PHULFDQ 3V\FKLDWULH $VVRFLDWLRQ1 'LDJQRVWLF DQG VWDWLVWLFDO 69 PDQXHO RI
PHQWDO GLVRUGHUV='600,9/ 7WK HG/:DVKLQJWRQ '&/ $PHULFDQ 3V\FKLDWULH 3UHVV/
4<<71

451 /LSSH %0/ 6SDUNHV 56/ )DVV %/ 1HLGHQJDUG /1 &UDQLRV\QRVWRVLV DQG V\QGDFW\O\=
H[SDQGLQJ WKH 44T0 FKURPRVRPDO GHOHWLRQ SKHQRW\SH1 - 0HG *HQHW
4<;3>4:=7;306

461 .XVWHU :/ *HEDXHU +-/ 0DMHZVNL )/ /HQDUG +*1 5HSRUW RI D GHOHWLRQ 44+TWHU0
T5616, DQG VKRUW UHYLHZ RI WKH OLWHUDWXUH (XU - 3HGLDWU 4<;8> 477=5;90;

471 &KXGOH\ $(/ 5D\ 0/ (YDQV -$/ &KHDQJ 01 3RVVLEOH DVVRFLDWLRQ RI UDUH
DXWRVRPDO IRODWH VHQVLWLYH IUDJLOH VLWHV DQG LGLRSDWKLF PHQWDO UHWDUGDWLRQ= D
EOLQG FRQWUROOHG SRSXODWLRQ VWXG\1 &OLQLFDO *HQHWLFV 4<<3> 6;=5740891

481 :DUGLQVN\ 7'/ :HLQEHUJHU (/ 3DJRQ 5$/ &ODUUHQ 6./ 7KXOLQH +&1 3DUWLDO
GHOHWLRQ RI WKH ORQJ DUP RI FKURPRVRPH 44+ GHO+44,+T56160TWHU,, ZLWK
DEQRUPDO ZKLWH PDWWHU1 $P - 0HG *HQHW 4<<3> 68=93061


