
6HPL�$XWRPDWLF $QQRWDWLRQ RI 6HPDQWLF 5HODWLRQV
LQ D 6ZLVV *HUPDQ 6LJQ /DQJXDJH /H[LFRQ

6DUDK (EOLQJ� .DWMD 7LVVL� 0DUWLQ 9RON

 ,QVWLWXWH RI &RPSXWDWLRQDO /LQJXLVWLFV� 8QLYHUVLW\ RI =XULFK� %LQ]P�KOHVWUDVVH ��� ���� =XULFK� 6ZLW]HUODQG
^HEOLQJ�YRON`#FO�X]K�FK

 8QLYHUVLW\ RI $SSOLHG 6FLHQFHV RI 6SHFLDO 1HHGV (GXFDWLRQ� 6FKDIIKDXVHUVWUDVVH ���� ���� =XULFK� 6ZLW]HUODQG
NDWMD�WLVVL#KIK�FK

$EVWUDFW
:H SURSRVH DQ DSSURDFK WR VHPL�DXWRPDWLFDOO\ REWDLQLQJ VHPDQWLF UHODWLRQV LQ 6ZLVV *HUPDQ 6LJQ /DQJXDJH �'HXWVFKVFKZHL]HULVFKH
*HElUGHQVSUDFKH� '6*6�� :H XVH D VHW RI NH\ZRUGV LQFOXGLQJ WKH JORVV WR UHSUHVHQW HDFK VLJQ� :H DSSO\ *HUPD1HW� D OH[LFRJUDSKLF
UHIHUHQFH GDWDEDVH IRU *HUPDQ DQQRWDWHG ZLWK VHPDQWLF UHODWLRQV� 7KH UHVXOWV VKRZ WKDW DSSUR[LPDWHO\ ��� RI WKH VHPDQWLF UHODWLRQV
IRXQG IRU WKH *HUPDQ NH\ZRUGV DVVRFLDWHG ZLWK ���� HQWULHV RI D '6*6 OH[LFRQ DOVR DSSO\ IRU '6*6� :H XVH WKH VHPDQWLF UHOD�
WLRQV WR H[WUDFW VXE�W\SHV RI WKH VDPH W\SH ZLWKLQ WKH FRQFHSW RI GRXEOH JORVVLQJ �.RQUDG ������ :H ZHUH DEOH WR H[WUDFW �� VXE�W\SH SDLUV�

.H\ZRUGV� 6LJQ ODQJXDJH� 6ZLVV *HUPDQ 6LJQ /DQJXDJH� VHPDQWLF UHODWLRQV� GRXEOH JORVVLQJ

�� ,QWURGXFWLRQ
6LJQ ODQJXDJH OH[LFD KDYH EHHQ DQQRWDWHG ZLWK YDULRXV
W\SHV RI OLQJXLVWLF LQIRUPDWLRQ LQ WKH SDVW� LQFOXGLQJ VH�
PDQWLF UHODWLRQV� )RU H[DPSOH� .RQUDG ������ UHSRUWV ZRUN
RQ WKH *HUPDQ 6LJQ /DQJXDJH &RUSXV 3URMHFW� LQ ZKLFK
WKH VHPDQWLF UHODWLRQV V\QRQ\P\ DQG DQWRQ\P\ ZHUH DQ�
QRWDWHG PDQXDOO\�� :H SUHVHQW DQ DSSURDFK WR WKH VHPL�
DXWRPDWLF DQQRWDWLRQ RI VHPDQWLF UHODWLRQV� :H DUH FRPSLO�
LQJ D *HUPDQ±6ZLVV *HUPDQ 6LJQ /DQJXDJH FRUSXV RI WUDLQ
DQQRXQFHPHQWV DV SDUW RI RXU HIIRUWV LQ EXLOGLQJ D PDFKLQH
WUDQVODWLRQ V\VWHP IRU WKLV ODQJXDJH SDLU� 'HSDUWLQJ IURP
WKH VHPDQWLF UHODWLRQV REWDLQHG� ZH DOVR H[SHULPHQW ZLWK
DXWRPDWLFDOO\ REWDLQLQJ VXE�W\SHV WKDW EHORQJ WR WKH VDPH
W\SH ZLWKLQ WKH FRQFHSW RI GRXEOH JORVVLQJ �.RQUDG �����
���±�����
,Q 6HFWLRQ � ZH EULHIO\ GHVFULEH WZR FRPPRQ VLJQ ODQJXDJH
QRWDWLRQ V\VWHPV� RI ZKLFK RQH �6HFWLRQ ���� LV D FRGLQJ V\V�
WHP� DQG WKH RWKHU �6HFWLRQ ���� LV D WUDQVFULSWLRQ V\VWHP
DFFRUGLQJ WR WKH W\SRORJ\ RI YDQ GHU +XOVW DQG &KDQQRQ
������� :H WKHQ LQWURGXFH 6ZLVV *HUPDQ 6LJQ /DQJXDJH
DQG GHVFULEH DQ H[LVWLQJ OH[LFRQ IRU WKLV ODQJXDJH �6HFWLRQ
��� 7KLV LV WKH OH[LFRQ WKDW ZH ZLOO H[WHQG ZLWK WKH VHPDQWLF
UHODWLRQV H[WUDFWHG DV D UHVXOW RI RXU DSSURDFK� :H GHVFULEH
RXU DSSURDFK LQ 6HFWLRQ �� ,Q 6HFWLRQ � ZH LQWURGXFH WKH W\�
SRORJ\ RI VLJQV E\ -RKQVWRQ DQG 6FKHPEUL ������� ZKLFK LV
WKH EDVLV RI WKH FRQFHSW RI GRXEOH JORVVLQJ� 'RXEOH JORVV�
LQJ LV GHVFULEHG LQ 6HFWLRQ �� ZKHUH ZH DOVR SUHVHQW RXU
DSSURDFK WR DXWRPDWLFDOO\ H[WUDFWLQJ VXE�W\SHV RI WKH VDPH
W\SH�

�� 6LJQ /DQJXDJH 1RWDWLRQ 6\VWHPV
���� *ORVV 1RWDWLRQ
6LJQ ODQJXDJH JORVVHV DUH VHPDQWLF UHSUHVHQWDWLRQV RI VLJQV
WKDW XVXDOO\ WDNH WKH GHIDXOW IRUP RI WKH FRUUHVSRQGLQJ VSR�

�

�7KLV ZDV GRQH EDVHG RQ UHODWLRQV EHWZHHQ WKH XQGHUO\LQJ LP�
DJHV RI VLJQV� L�H�� EDVHG RQ LFRQLFLW\�

NHQ ODQJXDJH ZRUG�� )RU H[DPSOH� LQ 6ZLVV *HUPDQ 6LJQ
/DQJXDJH �FI� 6HFWLRQ ��� WKH JORVV *(6&+:,67(5� D
*HUPDQ ZRUG� LV XVHG WR UHSUHVHQW WKH VLJQ IRU µVLEOLQJV¶�
*ORVVHV FDQ DOVR FRQVLVW RI PXOWLSOH ZRUGV� H�J�� 6,&+�
6(7=(1 �µWR KDYH D VHDW¶���
*ORVVHV DOORZ IRU DOSKDEHWLF VRUWLQJ LQ D OH[LFRQ� +RZHYHU�
IURP D FRQFHSWXDO SRLQW RI YLHZ LW LV SUREOHPDWLF WR H[�
SUHVV WKH YRFDEXODU\ RI RQH ODQJXDJH �L�H�� D VLJQ ODQJXDJH�
E\ PHDQV RI DQRWKHU �L�H�� D VSRNHQ ODQJXDJH�� $ IXUWKHU
SUREOHP ZLWK JORVVHV LV WKDW WKH\ DUH QRW VWDQGDUGL]HG� WKH
VDPH VLJQ PD\ EH GHQRWHG ZLWK PXOWLSOH JORVVHV� 0RUH�
RYHU� JORVVHV W\SLFDOO\ FRQYH\ RQO\ OLPLWHG IDFLDO H[SUHV�
VLRQ DQG LQIRUPDWLRQ DERXW ERG\ PRYHPHQW� 7KLV PHDQV
WKDW WKH\ FDQQRW� H�J�� GLIIHUHQWLDWH EHWZHHQ GLIIHUHQW PRYH�
PHQW SDWKV RI WKH KDQGV WKURXJK ZKLFK D VLJQHU DVVRFLDWHV
GLIIHUHQW REMHFWV ZLWK LQGLYLGXDO ORFDWLRQV LQ WKH VLJQLQJ
VSDFH �+XHQHUIDXWK� ������
7KHVH VKRUWFRPLQJV LPSO\ WKDW JORVVHV DUH PHUHO\ VXIIL�
FLHQW WR UHIHU WR HQWULHV LQ D OH[LFRQ� )RU DOO RWKHU SXUSRVHV�
H�J�� IRU LQYHVWLJDWLQJ WKH VXEOH[LFDO FRPSRQHQWV RI D VLJQ�
D PRUH SRZHUIXO QRWDWLRQ V\VWHP LV QHHGHG� 7KH +DPEXUJ
1RWDWLRQ 6\VWHP IRU 6LJQ /DQJXDJHV �+DP1R6\V� �3ULOO�
ZLW] HW DO�� ����� KDV EHHQ GHYHORSHG IRU WKLV�

���� +DP1R6\V
+DP1R6\V FRQVLVWV RI DSSUR[LPDWHO\ ��� V\PEROV� ,W WDNHV
H[SOLFLW DFFRXQW RI VXEOH[LFDO FRPSRQHQWV� HDFK RI WKH FRP�
SRQHQWV KDQGIRUP� KDQG SRVLWLRQ �ZLWK H[WHQGHG ILQJHU GL�
UHFWLRQ DQG SDOP RULHQWDWLRQ DV VXEFRPSRQHQWV�� ORFDWLRQ�
DQG PRYHPHQW LV WUDQVFULEHG� )LJXUH � VKRZV WKH H[DPSOH
RI WKH VLJQ 1$7,21� 92/. �µQDWLRQ¶� µSHRSOH¶� LQ 6ZLVV
*HUPDQ 6LJQ /DQJXDJH WKDW FRQWDLQV RQH LQVWDQFH RI HDFK
FRPSRQHQW��

�%\ µVSRNHQ ODQJXDJH¶ ZH PHDQ D ODQJXDJH WKDW LV QRW D VLJQ
ODQJXDJH�

�:H IROORZ WKH FRQYHQWLRQ RI ZULWLQJ JORVVHV LQ DOO FDSV�
�$ VLJQ JHQHUDOO\ FRQVLVWV RI DW PRVW WZR V\OODEOHV� ZLWK WKH

PD[LPXP V\OODEOH UHSUHVHQWHG DV +ROG±0RYHPHQW±+ROG� DV LQ
WKH VLJQ %$6(/ �µ%kOH¶� LQ 6ZLVV *HUPDQ 6LJQ /DQJXDJH�
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)LJXUH �� +DP1R6\V VXEOH[LFDO FRPSRQHQWV IRU WKH VLJQ
1$7,21�92/. �µQDWLRQ¶� µSHRSOH¶� LQ 6ZLVV *HUPDQ 6LJQ
/DQJXDJH

!"#$%&"#'()*+!,-.)!/-01)2&3456789!:;-$<)=8 

)LJXUH �� +DP1R6\V WUDQVFULSWLRQ RI *(%b5'(1�
635$&+.856 �µVLJQ ODQJXDJH FRXUVH¶� LQ 6ZLVV *HUPDQ
6LJQ /DQJXDJH

+DP1R6\V LV PDFKLQH�UHDGDEOH� LW RIIHUV DQ ;0/ UHSUH�
VHQWDWLRQ� WKH 6LJQLQJ *HVWXUH 0DUNXS /DQJXDJH �6L*0/�
�(OOLRWW HW DO�� ������ ZKLFK FDQ EH XVHG WR GULYH DQ DYDWDU�
7KH PRVW VLJQLILFDQW GLVDGYDQWDJH RI +DP1R6\V LV WKDW LWV
LQYHQWRU\ GRHV QRW LQFOXGH V\PEROV WR HQFRGH QRQ�PDQXDO
IHDWXUHV� $ VHW RI WZR�OHWWHU WDJV ZDV LQWURGXFHG LQ WKH
9L6L&$67 SURMHFW WR FDSWXUH DVSHFWV OLNH VKRXOGHU� ERG\�
DQG KHDG PRYHPHQW DV ZHOO DV H\H JD]H DQG IDFLDO H[�
SUHVVLRQ �+DQNH� ������ +RZHYHU� WKHVH WDJV DUH QRW RIIL�
FLDOO\ SDUW RI WKH +DP1R6\V V\PERO VHW� 0RUHRYHU� +DP�
1R6\V WUDQVFULSWLRQV DUH UDWKHU FRPSOH[� DV FDQ EH VHHQ
IURP ([DPSOH �� WKH WUDQVFULSWLRQ RI WKH VLJQ *(%b5'(1�
635$&+.856 �µVLJQ ODQJXDJH FRXUVH¶� LQ 6ZLVV *HUPDQ
6LJQ /DQJXDJH� 1HYHUWKHOHVV� +DP1R6\V LV FRQVLGHUHG E\
PDQ\ WR EH WKH VWDWH�RI�WKH�DUW VLJQ ODQJXDJH QRWDWLRQ V\V�
WHP� ,W LV DOVR XVHG LQ D OH[LFRQ RI 6ZLVV *HUPDQ 6LJQ /DQ�
JXDJH� ,Q WKH IROORZLQJ VHFWLRQ� ZH GHVFULEH 6ZLVV *HUPDQ
6LJQ /DQJXDJH LQ PRUH GHWDLO DQG LQWURGXFH WKH OH[LFRQ�

�� 6ZLVV *HUPDQ 6LJQ /DQJXDJH
6ZLVV *HUPDQ 6LJQ /DQJXDJH �'HXWVFKVFKZHL]HULVFKH
*HElUGHQVSUDFKH� '6*6� LV WKH VLJQ ODQJXDJH RI WKH
*HUPDQ�VSHDNLQJ DUHD LQ 6ZLW]HUODQG� ,W KDV DSSUR[LPDWHO\
���� XVHUV �/HZLV� ����� GLVWULEXWHG DFURVV ILYH GLIIHUHQW
GLDOHFWV� :H IRFXV RQ WKH =XULFK GLDOHFW� 7KH PRXWKLQJV
XVHG LQ '6*6 DUH GHULYHG IURP 6WDQGDUG *HUPDQ UDWKHU
WKDQ IURP RQH RI WKH 6ZLVV *HUPDQ GLDOHFWV� ,Q ����� ZRUN
VWDUWHG RQ D '6*6 OH[LFRQ �%R\HV %UDHP� ������ &XUUHQWO\
WKH OH[LFRQ FRQWDLQV DERXW ���� VLJQV� (DFK VLJQ LV UHSUH�
VHQWHG ZLWK D *HUPDQ JORVV DV ZHOO DV ZLWK D VHW RI *HUPDQ
NH\ZRUGV� .H\ZRUGV DUH LQFOXGHG VLQFH JORVVHV RIWHQ UH�
IOHFW RQO\ RQH PHDQLQJ RI WKH VLJQ RU GR QRW VXIILFLHQWO\
GLVWLQJXLVK WKH VLJQ¶V PHDQLQJ IURP WKH PHDQLQJV RI RWKHU
VLJQV� )RU H[DPSOH� WKHUH DUH WZR JORVVHV */$8%(1� RQH
���8;O·� FDUULHV WKH NH\ZRUGV JODXEHQ� DQQHKPHQ �µEH�
OLHYH¶� µDVVXPH¶�� WKH RWKHU ����7O?¸Æo±�8Ç� WKH NH\ZRUGV
JODXEHQ� *ODXEH� JOlXELJ� UHOLJL|V �µEHOLHYH¶� µIDLWK¶� µUH�

OLJLRXV¶��
,Q WKH OH[LFRQ� D YLGHR FOLS LV DYDLODEOH IRU WKH FLWDWLRQ IRUP
RI WKH VLJQ� 7KH SRVVLEOH PRGLILFDWLRQV �H�J�� SOXUDOLVDWLRQ�
YHUEDO DVSHFW� DV ZHOO DV DGGLWLRQDO OLQJXLVWLF LQIRUPDWLRQ
DUH JLYHQ LQ WH[WXDO IRUP� (IIRUWV DUH PDGH WR WUDQVFULEH DOO
RI WKH VLJQV LQ +DP1R6\V�
2XU DLP LV WR HQULFK WKH '6*6 OH[LFRQ ZLWK LQIRUPDWLRQ
RQ VHPDQWLF UHODWLRQV� :H LGHQWLI\ VHPDQWLF UHODWLRQV LQ D
WZR�VWHS SURFHVV� ILUVW� D VHW RI SDLUV RI VHPDQWLFDOO\ UHODWHG
HQWULHV LV JHQHUDWHG DXWRPDWLFDOO\� VHFRQG� WKH VHW LV ILOWHUHG
WKURXJK PDQXDO VFUHHQLQJ E\ D QDWLYH VLJQHU� ,Q ZKDW IRO�
ORZV� ZH GHVFULEH WKH ILUVW VWHS RI WKLV SURFHVV LQPRUH GHWDLO�

�� ,GHQWLI\LQJ 6HPDQWLF 5HODWLRQV
���� 6WHS �� $XWRPDWLF ,GHQWLILFDWLRQ

5HODWLRQ :RUG &ODVV 5HYHUVH 5HO� 7\SH
1 $ 9

K\SHURQ\P\ ! ! ! K\SRQ\P\ FRQFHSWXDO
K\SRQ\P\ ! ! ! K\SHURQ\P\ FRQFHSWXDO
PHURQ\P\ ! " " KRORQ\P\ FRQFHSWXDO
KRORQ\P\ ! " " PHURQ\P\ FRQFHSWXDO
HQWDLOPHQW " " ! FRQFHSWXDO
FDXVDWLRQ " " ! FRQFHSWXDO
DVVRFLDWLRQ ! ! ! FRQFHSWXDO
V\QRQ\P\ ! ! ! V\QRQ\P\ OH[LFDO
DQWRQ\P\ ! ! ! DQWRQ\P\ OH[LFDO
SHUWRQ\P\ ! ! ! OH[LFDO
SDUWLFLSOH " ! " OH[LFDO

7DEOH �� 6XE�W\SHV RI VHPDQWLF UHODWLRQV LQ *HUPD1HW

:H XVH WKH VLJQ ODQJXDJH JORVVHV DQG NH\ZRUGV DYDLODEOH
IRU HDFK VLJQ LQ WKH '6*6 OH[LFRQ �FI� 6HFWLRQ �� DV LQ�
GLFDWRUV RI WKH XQGHUO\LQJ VHPDQWLF FRQFHSWV� :H VHDUFK
IRU WKHVH ZRUGV LQ *HUPD1HW� *HUPD1HW LV D OH[LFRJUDSKLF
UHIHUHQFH GDWDEDVH IRU *HUPDQ ZRUG VHQVHV FRQWDLQLQJ DQ�
QRWDWLRQV RI VHPDQWLF UHODWLRQV �+DPS DQG )HOGZHJ� ������
,W LV EDVHG RQ WKH 3ULQFHWRQ :RUG1HW IRU (QJOLVK �0LOOHU�
������� )RU WKH VHPDQWLF UHODWLRQV LQ *HUPD1HW WR EH IXOO\
DSSOLFDEOH WR WKH HQWULHV LQ WKH '6*6 OH[LFRQ� WKH VHPDQWLF
QHWZRUNV RI WKH WZR ODQJXDJHV '6*6 DQG *HUPDQ ZRXOG
KDYH WR EH H[DFWO\ WKH VDPH� 7KLV LV QRW WKH FDVH� \HW ZH
H[SHFW WKH QHWZRUNV WR EH VLPLODU HQRXJK IRU XV WR XVH WKH
DVVXPSWLRQ RI FRQFHSW HTXDOLW\ DV D KHXULVWLF� :H EHOLHYH LW
LV SURPLVLQJ WR IXUWKHU LQYHVWLJDWH WKH DSSOLFDELOLW\ RI VSR�
NHQ ODQJXDJH FRQFHSWV WR VLJQ ODQJXDJHV�
7KH EDVLF XQLWV LQ *HUPD1HW DUH VHPDQWLF FRQFHSWV� ZKLFK
DUH FDOOHG V\QVHWV� (DFK V\QVHW FRPELQHV D VHW RI OH[L�
FDO XQLWV E\ ZKLFK WKH FRUUHVSRQGLQJ FRQFHSW LV GHQRWHG�
/H[LFDO XQLWV PD\ WDNH PXOWLSOH RUWKRJUDSKLF IRUPV� H�J��
IDQWDVWLVFK �µIDQWDVWLF¶� PD\ DSSHDU DV IDQWDVWLVFK RU SKDQ�
WDVWLVFK �QHZ DQG ROG VSHOOLQJ� UHVSHFWLYHO\�� /HPPDV FDQ
EHORQJ WR RQH RI WKH WKUHH ZRUG FODVVHV QRXQ� YHUE� DQG DG�
MHFWLYH�

���

�:RUGQHWV DOVR H[LVW IRU RWKHU ODQJXDJHV� LQFOXGLQJ 'XWFK� ,WDO�
LDQ� 6SDQLVK� *HUPDQ� DQG )UHQFK �9RVVHQ� ������
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7KHUH DUH WZR PDLQ W\SHV RI VHPDQWLF UHODWLRQV LQ *HU�
PD1HW� FRQFHSWXDO UHODWLRQV KROG EHWZHHQ V\QVHWV� DQG
OH[LFDO UHODWLRQV KROG EHWZHHQ OH[LFDO XQLWV� 7DEOH � OLVWV
WKH VXE�W\SHV RI VHPDQWLF UHODWLRQV DYDLODEOH LQ *HUPD1HW�
IRU HDFK UHODWLRQ� WKH ZRUG FODVV�HV� ZLWK ZKLFK LW RFFXUV
�1±QRXQ� $±DGMHFWLYH� 9±YHUE�� WKH UHYHUVH UHODWLRQ �ZKHUH
DYDLODEOH�� DQG LWV W\SH �FRQFHSWXDO RU OH[LFDO� DUH VSHFLILHG�
([DPSOH � VKRZV WKH V\QVHW FRQWDLQLQJ WKH WZR OH[�
LFDO XQLWV DQG WKDW DUH HDFK UHSUHVHQWHG E\
D VLQJOH RUWKRJUDSKLF IRUP� HUIRUVFKW �µLQYHVWLJDWHG¶�� DQG
HUNXQGHW �µH[SORUHG¶�� 6\QRQ\P UHODWLRQV H[LVW EHWZHHQ WKH
OH[LFDO XQLWV�
:H XVH YHUVLRQ ��� RI *HUPD1HW� ZKLFK FRQWDLQV ������
OH[LFDO XQLWV GLVWULEXWHG DFURVV ������ V\QVHWV� ������ FRQ�
FHSWXDO UHODWLRQV KROG EHWZHHQ WKH V\QVHWV� DQG ���� OH[LFDO
UHODWLRQV H[LVW EHWZHHQ WKH OH[LFDO XQLWV� )RU HDFK HQWU\ SDLU
LQ WKH '6*6 OH[LFRQ ZH FKHFN ZKHWKHU WKH JORVVHV WKHP�
VHOYHV RU RQH RI WKH NH\ZRUGV RQ HDFK VLGH DUH SUHVHQW LQ
WKH *HUPD1HW GDWDEDVH� ,I WKLV LV WKH FDVH� ZH H[WUDFW WKH VHW
RI UHODWLRQV WKDW H[LVW EHWZHHQ WKH OH[LFDO XQLWV XQGHU FRQ�
VLGHUDWLRQ RU EHWZHHQ WKH V\QVHWV WR ZKLFK WKH OH[LFDO XQLWV
EHORQJ� )RU H[DPSOH� D V\QRQ\P UHODWLRQ H[LVWV EHWZHHQ WKH
WZR HQWULHV $1*(%27 Æ��'1Ë��)1ÇZ·q±¸¾ DQG $175$*
Í��7JÆv¥�(Ç �ERWK µRIIHU¶�� $ K\SRQ\P�K\SHURQ\P UH�
ODWLRQ H[LVWV EHWZHHQ WKH WZR V\QVHWV WR ZKLFK WKH HQWULHV
$/*(5,(1� $/*(5,6&+ Í�b%7J�'5¾ �µ$OJHULD� $O�
JHULDQ¶� DQG /$1' ��(5JO� �µFRXQWU\¶� EHORQJ�

6XE�W\SH $EVROXWH FRXQW 3HUFHQWDJH

+\SRQ\P�K\SHURQ\P ���� �����
6\QRQ\P ��� �����
0HURQ\P ��� ����
$QWRQ\P ��� ����
3HUWDLQ\P �� ����
3DUWLFLSOH �� ����
5HODWHG�WR �� ����
&DXVDWLRQ �� ����

7DEOH �� 5HODWLRQ VXE�W\SHV H[WUDFWHG DORQJ ZLWK WKHLU IUH�
TXHQFLHV

:H LGHQWLILHG ���� UHODWLRQV� 7KH GLVWULEXWLRQ DFFRUGLQJ WR
UHODWLRQ VXE�W\SHV LV DV VKRZQ LQ 7DEOH �� %HORZ LV D VDPSOH
RXWSXW RI RXU DSSURDFK �([DPSOHV � WR ��� VL[ DQWRQ\PV RI
WKH VLJQ $/7 ��&6F·{°¸¾ �µROG¶��

��� -81*7,(5� -81*(6� -81* Í�/7LO·Æv§�0ÇËÍ��07·K
�µ\RXQJ DQLPDO¶� µ\RXQJ¶�

��� )5,6&+� 1(8 ��'1KÆm���0'Ç �µIUHVK¶� µQHZ¶�

��� -81*� -8*(1'/,&+(5� -8*(1' ���Ê��%7JOÄ¸eZÅ�¾
�µ\RXQJ¶� µ\RXWK¶�

��� ./(,1� -81*� ./(,1(6� -81*(6 Í�� 1Js°¾ �µVPDOO¶�
µ\RXQJ¶�

��� 1(8� %5$1'1(8 ��'1KÆm���0'Ç �µQHZ¶� µEUDQG QHZ¶�

��� 1(8 Æ��Ê���'1Ë��Ê���)2ÇÆL·ËKÇÆm±¤°Ä½Z¸Å��1Ç �µQHZ¶�

���� 6WHS �� 0DQXDO 6FUHHQLQJ
6WHS � RI RXU SURFHVV FRQVLVWV RI PDQXDOO\ ILOWHULQJ WKH VH�
PDQWLF UHODWLRQV WKDW ZHUH UHWULHYHG DXWRPDWLFDOO\ GXULQJ
6WHS �� 7KLV WDVN ZDV FDUULHG RXW E\ D QDWLYH VLJQHU ZKR
LV DOVR D PHPEHU RI RXU SURMHFW� :H SUHVHQWHG KHU ZLWK ���
UDQGRPO\ VHOHFWHG VWDWHPHQWV RI WKH NLQG GLVSOD\HG LQ ([�
DPSOHV � DQG � DQG DVNHG KHU WR UDWH WKHPZLWK 7UXH RU )DOVH�
6KH UDWHG ��� RXW RI ��� VWDWHPHQWV ZLWK 7UXH ������� DQG
��� VWDWHPHQWV ZLWK )DOVH ��������

��� /$1' ��(5JO� �µFRXQWU\¶� LV K\SHUQ\P RI $/*(5,(1�
$/*(5,6&+ Í�b%7J�'5¾ �µ$OJHULD� $OJHULDQ¶� !

��� *581'� 8067$1'� 027,9 Æ�'5Ë�)1ÇZ¸�°¾ �µFDXVH�
UHDVRQ¶� XQG /$1'6&+$)7� 80*(%81*� *(*(1'
Í��(4Ñ·Jo±¨¬ �µODQGVFDSH� QHLJKERXUKRRG¶� KDYH WKH VDPH
PHDQLQJ "

���� *277� $//0b&+7,*(5� +(55� 9$7(5 ��69On°²
�µ*RG¶� µ$OPLJKW\¶� µ/RUG¶� µ+RO\¶ µ)DWKHU¶� LV K\SRQ\P RI
*52669$7(5� 23$� *52663$3$ ���5KOq°©ª
�µJUDQGIDWKHU¶� µJUDQGGDG¶��

7KH VWDWHPHQWV UDWHG DV )DOVH DUH UHODWLRQV WKDW GR QRW DSSO\
IRU '6*6� 7KHUH DUH WZR SRVVLEOH UHDVRQV IRU WKLV�

�� 2XU V\VWHP IRXQG WKH UHODWLRQ DW KDQG EDVHG RQ D VHQVH
RI D *HUPDQ NH\ZRUG WKDW ZDV LQFRUUHFW LQ WKH JLYHQ
FRQWH[W� +HQFH� WKH UHODWLRQ LV DOVR QRW YDOLG IRU *HU�
PDQ� )RU H[DPSOH� WKH �IDOVH� VWDWHPHQW VKRZQ LQ ([�
DPSOH �� LV GXH WR DQ DPELJXLW\ RI WKH ZRUG 9DWHU�
ZKLFK FDQ PHDQ ERWK µ+RO\ )DWKHU¶ DV ZHOO DV µIDWKHU¶�
,Q WKLV FDVH� WKH IRUPHU �µ+RO\ )DWKHU¶� LV WKH LQWHQGHG
PHDQLQJ� ZKHUHDV WKH K\SRQ\P*52669$7(5�23$�
*52663$3$ ���5KOq°©ª �µJUDQGIDWKHU¶� µJUDQGGDG¶�
SURSRVHG E\ RXU V\VWHP LV EDVHG RQ WKH ODWWHU PHDQLQJ
�µIDWKHU¶�� ZKLFK LQ WKLV FRQWH[W LV LQFRUUHFW�

�� 7KH UHODWLRQ LV YDOLG IRU *HUPDQ EXW QRW IRU '6*6�
+HQFH� LW DFFRXQWV IRU D GLIIHUHQFH LQ WKH VHPDQWLF FRQ�
FHSWV RI *HUPDQ DQG '6*6� )RU H[DPSOH� LQ *HUPDQ�
.�QVWOHU� .�QVWOHULQ� .XQVWVFKDIIHQGHU� .XQVWVFKDI�
IHQGH �µDUWLVW¶� LV D K\SHUQ\P RI 0XVLNHU� 0XVLNHULQ�
0XVLNDQW� 0XVLNDQWLQ �µPXVLFLDQ¶�� ,Q '6*6� KRZ�
HYHU� .h167/(5� .h167/(5,1� .81676&+$)�
)(1'(5� .81676&+$))(1'( LV UHVWULFWHG WR WKH
PHDQLQJ RI D YLVXDO DUWLVW� L�H�� D SDLQWHU� +HQFH� WKH
UHODWLRQ GRHV QRW KROG IRU '6*6� 6LPLODUO\� 75$,1�
,1*� 75$,1,(5(1 �µSUDFWLFH¶� LV FRQILQHG WR WKH GR�
PDLQ RI SK\VLFDO DFWLYLW\ LQ '6*6� ZKHUHDV LW PD\ LQ�
YROYH DQ\ VRUW RI WUDLQLQJ LQ *HUPDQ� +HQFH� 7UDLQLQJ�
WUDLQLHUHQ LV D YDOLG K\SRQ\P RI /HKUHQ� XQWHUULFKWHQ�
VFKXOHQ� EHOHKUHQ� HUNOlUHQ �µLQVWUXFW¶� µWHDFK¶� LQ *HU�
PDQ EXW QRW LQ '6*6� $V D WKLUG H[DPSOH� +DXVKDOW�
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KDXVKDOWHQ �µKRXVHKROG¶� LV D K\SHUQ\P RI %XFKKDO�
WXQJ� EXFKKDOWHQ �µERRN�NHHSLQJ¶� LQ *HUPDQ EXW QRW
LQ '6*6� ZKHUH %8&++$/781*� %8&++$/7(1
FDQQRW KDYH D ILQDQFLDO DVSHFW WR LWV PHDQLQJ �DV LQ µIL�
QDQFLDO KRXVHKROG¶��

:H ZLOO LQFRUSRUDWH WKH VHPDQWLF UHODWLRQV LGHQWLILHG DV
YDOLG IRU '6*6 LQWR WKH '6*6 OH[LFRQ �FI� 6HFWLRQ ���
6HPDQWLF UHODWLRQV EHWZHHQ VLJQV FDQ EH XVHG WR REWDLQ VXE�
W\SHV WKDW EHORQJ WR WKH VDPH W\SHZLWKLQ WKH FRQFHSW RI GRX�
EOH JORVVLQJ �.RQUDG� ����� ���±������ 'RXEOH JORVVLQJ
EXLOGV RQ WKH W\SRORJ\ RI VLJQV E\ -RKQVWRQ DQG 6FKHPEUL
������� ,Q ZKDW IROORZV� ZH LQWURGXFH WKLV W\SRORJ\� ,Q 6HF�
WLRQ ��� ZH WKHQ H[SODLQ WKH FRQFHSW RI GRXEOH JORVVLQJ� ,Q
6HFWLRQ ��� ZH SUHVHQW RXU DSSURDFK WR DXWRPDWLFDOO\ JHQ�
HUDWLQJ VXE�W\SHV RI WKH VDPH W\SH�

�� 7\SRORJ\ RI 6LJQV
-RKQVWRQ DQG 6FKHPEUL ������ DVVXPH WZR PDLQ W\SHV RI
VLJQV LQ VLJQ ODQJXDJHV� SURGXFWLYH VLJQV DQG FRQYHQWLRQDO
VLJQV�� )RU SURGXFWLYH VLJQV� WKH VXP RI PHDQLQJV RI WKH
VXEOH[LFDO FRPSRQHQWV �FI� 6HFWLRQ ���� \LHOGV WKH RYHU�
DOO PHDQLQJ RI WKH VLJQ� 3URGXFWLYH VLJQV DUH LFRQLF� WKHLU
IRUP FDQ EH WUDFHG EDFN WR DQ XQGHUO\LQJ LPDJH� 0RUH�
RYHU� WKH\ DUH FRQWH[W�GHSHQGHQW� 7KH\ DUH GHULYHG VSRQWD�
QHRXVO\� ZKLFK LV ZK\ WKH\ DUH DOVR UHIHUUHG WR DV ³RQ�WKH�
VSRW´ VLJQV� ,W LV IRU WKLV UHDVRQ DOVR WKDW SURGXFWLYH VLJQV
GR QRW KDYH D VWDEOH FLWDWLRQ IRUP� KHQFH� WKH\ GR QRW DSSHDU
LQ WKH OH[LFRQ�
&RQYHQWLRQDO VLJQV DUH LGLRPDWLF LQ WKDW WKHLU RYHUDOO PHDQ�
LQJ LV QRW FRPSRVHG PHUHO\ RI WKH PHDQLQJV RI WKH VXE�
OH[LFDO FRPSRQHQWV� 7KH\ DUH ³RII�WKH�VKHOI´ VLJQV� ZKLFK
PDNHV WKHP VLPLODU WR VSRNHQ�ODQJXDJH ZRUGV� 0RVW FRQ�
YHQWLRQDO VLJQV DUH RULJLQDOO\ LFRQLF� \HW KDYH GHYHORSHG
LQWR VHOI�FRQWDLQHG IRUP�PHDQLQJ XQLWV WKDW FDQ EH XVHG
ZLWKRXW GUDZLQJ RQ LFRQLF YDOXH� 1HYHUWKHOHVV� WKH LFRQLF
YDOXH RI PDQ\ FRQYHQWLRQDO VLJQV FDQ EH UHDFWLYDWHG E\
PRGLI\LQJ WKH VLJQ� H�J�� E\ SOXUDOLVLQJ LW� 7KLV SURFHVV LV
FDOOHG GHOH[LFDOLVDWLRQ� RU UHLFRQLVDWLRQ� %\ FRQWUDVW� WKH
SURFHVV GXULQJ ZKLFK SURGXFWLYH VLJQV DUH WXUQHG LQWR FRQ�
YHQWLRQDO VLJQV LV UHIHUUHG WR DV OH[LFDOLVDWLRQ�
.RQUDG ������ H[WHQGV WKH VFKHPH RI -RKQVWRQ DQG 6FKHP�
EUL ������ E\ IXUWKHU GLIIHUHQWLDWLQJ FRQYHQWLRQDO VLJQV DF�
FRUGLQJ WR WZR XVDJHV� D FRQYHQWLRQDO XVDJH� DQG D SUR�
GXFWLYH XVDJH� 7KH XVDJHV DUH FKDUDFWHUL]HG E\ WKH ZD\ LQ
ZKLFK VLJQV DUH FRPELQHG ZLWK PRXWKLQJV� D FRQYHQWLRQDO
XVDJH RI D FRQYHQWLRQDO VLJQ LPSOLHV D KDELWXDO FRPELQDWLRQ
RI VLJQ DQG PRXWKLQJ� ZKLOH D SURGXFWLYH XVDJH LV FRQVWL�
WXWHG E\ DQ XQXVXDO RU RFFDVLRQDO VLJQ�PRXWKLQJ FRPELQD�
WLRQ�
)LJXUH � VXPPDUL]HV WKH W\SRORJ\ RI VLJQV SURSRVHG E\
-RKQVWRQ DQG 6FKHPEUL ������ DQG H[WHQGHG E\ .RQUDG
������� ,W LV LPSRUWDQW WR QRWH WKDW WKH GLVWLQFWLRQ EHWZHHQ
SURGXFWLYH DQG FRQYHQWLRQDO VLJQV LV RQH RI GHJUHH UDWKHU

�(IIRUWV DUH XQGHUZD\ WR LQFOXGH GRXEOH JORVVLQJ LQ WKH '6*6
OH[LFRQ� 'RXEOH JORVVLQJ LV LPSOHPHQWHG LQ L/H[ �+DQNH DQG
6WRU]� ������

�$ WKLUG W\SH H[LVWV WKDW VXEVXPHV YDULRXV VPDOOHU FDWHJRULHV�
H�J�� ILQJHU DOSKDEHW� LQLWLDOLVHG VLJQV� LQGH[ VLJQV� QXPEHU VLJQV�
JHVWXUHV� HWF�

WKDQ NLQG� 7KH FRQFHSW RI GRXEOH JORVVLQJ DSSOLHV WR FRQ�
YHQWLRQDO VLJQV RQO\� 7KLV LV WKH SDUW HQFORVHG LQ WKH GRWWHG
IUDPH LQ )LJXUH ��

�� 'RXEOH *ORVVLQJ
���� &RQFHSW 2YHUYLHZ
7KH FRQFHSW RI GRXEOH JORVVLQJ LQFOXGHV D WZR�OHYHO KLHU�
DUFK\� WKH XSSHU OHYHO FRQVLVWV RI �OH[LFDO� W\SHV� WKH ORZHU
OHYHO FRQVLVWV RI VXE�W\SHV WKDW DUH LGHQWLFDO LQ IRUP� XQ�
GHUO\LQJ LPDJH� DQG LPDJH SURGXFLQJ WHFKQLTXH�� ,GHQWL�
FDO LPDJHV DQG LPDJH SURGXFLQJ WHFKQLTXHV LPSO\ WKDW VLJQV
KDYH WKH VDPH LFRQLF YDOXH� +HQFH� WKH JRYHUQLQJ SULQFLSOH
EHKLQG GRXEOH JORVVLQJ LV LFRQLFLW\� $V DQ H[DPSOH� FRQ�
VLGHU WKH W\SH )/$&+ �µIODW¶�� ZKLFK XQLWHV� DPRQJ RWKHUV�
WKH VXE�W\SHV %$6,6 �µEDVH¶�� %2'(1 �µJURXQG¶�� )(/'
�µILHOG¶�� DQG 7,6&+ �µWDEOH¶� �.RQUDG� ������ 7KH FRP�
PRQ XQGHUO\LQJ LPDJH KHUH LV WKDW RI D IODW VXUIDFH� 2WKHU
H[DPSOHV RI W\SH QDPHV DUH 9,(5(&. �µVTXDUH¶�� %(5(�
,&+ �µDUHD¶�� %(+b/7(5 �µFRQWDLQHU¶�� 581' �µURXQG
VKDSH¶�� DQG 0$7(5,$/ �µPDWHULDO¶� �.RQUDG� ������

���� ,GHQWLI\LQJ 6XE�7\SHV IURP 6HPDQWLF 5HODWLRQV
'HSDUWLQJ IURP WKH VHPDQWLF UHODWLRQV REWDLQHG IURP RXU
WZR�VWHS SURFHVV �FI� 6HFWLRQ ��� RXU JRDO ZDV WR DXWRPDWL�
FDOO\ H[WUDFW VXE�W\SHV RI WKH VDPH W\SH ZLWKLQ WKH FRQFHSW
RI GRXEOH JORVVLQJ� +HQFH� ZH ZHUH FRQFHUQHG ZLWK VHPDQ�
WLFDOO\ UHODWHG VXE�W\SHV� 7KLV LV WKH DUHD RXWOLQHG LQ JUH\
LQ )LJXUH �� 2XWOLQHG LQ EODFN LV WKH DUHD LQ ZKLFK GRXEOH
JORVVLQJ DV D ZKROH WDNHV SODFH�
:H ORRNHG DW SDLUV RI K\SRQ\PV RI WKH VDPH K\SHUQ\P WKDW
DUH IRUP�HTXLYDOHQW� L�H�� KDYH WKH VDPH +DP1R6\V QRWD�
WLRQ� )RU H[DPSOH� %$&+ �µEURRN¶� DQG )/866 �µULYHU¶�
KDYH WKH VDPH IRUP �Ì��(7v¨� DQG WKH VDPH *HUPD1HW K\�
SHUQ\P� *HZlVVHU �µVWUHWFK RI ZDWHU¶�� 7KH KHXULVWLF KHUH
LV WKDW WZR IRUP�HTXLYDOHQW VLJQV WKDW DUH VHPDQWLFDOO\ UH�
ODWHG KDYH WKH VDPH XQGHUO\LQJ LPDJH �LQ WKLV FDVH� D WUDFLQJ
PRYHPHQW VNHWFKLQJ WKH IORZ RI D ULYHU RU D EURRN� FI� )LJ�
XUH �� DQG WKH VDPH LPDJH SURGXFLQJ WHFKQLTXH� 1RWH WKDW
WKLV LV QRW DOZD\V WUXH� .RQUDG ������ ���� QDPHV WKH H[�
DPSOH RI WZR GLIIHUHQW VLJQV .5,33( WKDW DUH HTXLYDOHQW LQ
WKHLU XQGHUO\LQJ LPDJH EXW QRW HTXLYDOHQW LQ IRUP DQG LPDJH
SURGXFLQJ WHFKQLTXH�
:H LGHQWLILHG �� VXE�W\SH SDLUV RI WKLV NLQG� 1RWH WKDW
LW ZRXOG EH FRQFHSWXDOO\ ZURQJ WR QDPH WKH FRUUHVSRQG�
LQJ W\SHV DIWHU WKH PXWXDO K\SHUQ\PV� H�J�� WR FKRRVH
*(:b66(5 DV WKH QDPH RI WKH W\SH FRPSULVLQJ WKH VXE�
W\SHV %$&+ DQG )/866� WKLV LV EHFDXVH QRW DOO VXE�W\SHV
RI D W\SH DUH QHFHVVDULO\ VHPDQWLFDOO\ UHODWHG�

�� &RQFOXVLRQ
,Q WKLV SDSHU ZH VKRZHG WKDW XVLQJ D VSRNHQ�ODQJXDJH UH�
VRXUFH WR REWDLQ LQIRUPDWLRQ DERXW D VLJQ ODQJXDJH OHDGV WR
��� FRUUHFW VHPDQWLF UHODWLRQV� :H XVHG *HUPD1HW WR DXWR�
PDWLFDOO\ REWDLQ FDQGLGDWHV IRU VHPDQWLF UHODWLRQV LQ 6ZLVV

�7KH WHUPV W\SH DQG VXE�W\SH DUH IURP .|QLJ HW DO� �������
1RWH WKDW WKH\ DUH GLIIHUHQW IURP WKH WHUPV RI WKH VDPH QDPH LQ�
WURGXFHG LQ WKH FRQWH[W RI VHPDQWLF UHODWLRQV LQ 6HFWLRQ �� ,PDJH
SURGXFLQJ WHFKQLTXHV DUH GHVFULEHG LQ /DQJHU �������

34



productive signs conventional signs fingerspelling signs. 
initialised signs, indexical 
signs, number signs, 
gestures, etc.  

signs 

conventional usage productive usage 

lexicalisation 

reiconisation, delexicalisation 

)LJXUH �� 7\SRORJ\ RI VLJQV EDVHG RQ -RKQVWRQ DQG 6FKHPEUL ������ DQG .RQUDG ������

��
FRPSDULVRQ RI WZR VLJQV

�

VDPH IRUP

�

VDPH LPDJH
DQG VDPH LPDJH

SURGXFLQJ
WHFKQLTXH

�

VXE�W\SHV RI
WKH VDPH W\SH

�

GLIIHUHQW LPDJHV
DQG�RU GLIIHUHQW
LPDJH SURGXFWLRQ

WHFKQLTXHV

�

VXE�W\SHV RI
GLIIHUHQW W\SHV

�

VHPDQWLFDOO\
UHODWHG

�

QRW VHPDQWL�
FDOO\ UHODWHG

�

GLIIHUHQW IRUPV

�

VXE�W\SHV RI
GLIIHUHQW W\SHV

�

)LJXUH �� 'RXEOH JORVVLQJ� ,GHQWLI\LQJ VXE�W\SHV RI WKH VDPH W\SH �EDVHG RQ .RQUDG �������

)LJXUH �� )RUP RI WKH VLJQV %$&+ �µEURRN¶�� )/866
�µULYHU¶�� DQG :(* �µSDWK¶� �VRXUFH� '6*6 OH[LFRQ�

*HUPDQ 6LJQ /DQJXDJH� :H DOVR ORRNHG DW VHPDQWLFDOO\ UH�
ODWHG VXE�W\SHV ZLWKLQ WKH FRQFHSW RI GRXEOH JORVVLQJ� :H
H[WUDFWHG �� VXE�W\SH SDLUV� 2XU DSSURDFK FRQWULEXWHV WR D
FRPSDULVRQ RI VHPDQWLF DQG LFRQLF QHWZRUNV� LW \LHOGV IXU�
WKHU LQVLJKW LQWR WKH TXHVWLRQ UDLVHG E\ .RQUDG ������ �����
³RE XQG LQZLHZHLW LNRQLVFKH XQG VHPDQWLVFKH 1HW]ZHUNH
]XU 'HFNXQJ JHEUDFKW ZHUGHQ N|QQHQ´ �µZKHWKHU DQG� LI VR�
KRZ LFRQLF DQG VHPDQWLF QHWZRUNV FDQ EH EURXJKW WR RYHU�
ODS¶��
,Q WKH IXWXUH� ZHZRXOG OLNH WR ORRN LQWRZD\V RI RSHUDWLRQDO�
L]LQJ WKH FULWHULD RI µLGHQWLFDO LPDJH¶ DQG µLGHQWLFDO LPDJH
SURGXFLQJ WHFKQLTXH¶ VR DV WR EH DEOH WR H[WUDFW PRUH VXE�
W\SHV DXWRPDWLFDOO\� *LYHQ WKH KLJK FRVW RI GRXEOH JORVV�
LQJ �.RQUDG� ����� ���� LW VHHPV UHDVRQDEOH WR DXWRPDWH DV
PXFK RI WKLV WDVN DV SRVVLEOH�
:H ZLOO DOVR LQYHVWLJDWH WKH SRVVLELOLW\ RI H[WUDFWLQJ DGGL�
WLRQDO VHPDQWLF UHODWLRQV IRU *HUPDQ IURP 6ZLVV *HUPDQ
6LJQ /DQJXDJH IRUP HTXLYDOHQFHV� ,Q GRLQJ VR� ZH ZLOO SXU�
VXH WKH RSSRVLWH GLUHFWLRQ WR WKDW FRPPRQO\ LQYHVWLJDWHG�
L�H�� ZH ZLOO DWWHPSW WR DUULYH DW DGGLWLRQDO NQRZOHGJH RI
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VSRNHQ ODQJXDJHV XVLQJ LQIRUPDWLRQ IURP VLJQ ODQJXDJHV�

�� $FNQRZOHGJHPHQWV
:H WKDQN 3HQQ\ %R\HV %UDHP IRU SURYLGLQJ KHU '6*6 OH[�
LFRQ DV ZHOO DV JLYLQJ DGYLFH DW YDULRXV VWDJHV RI WKLV ZRUN�
DQG 5HLQHU .RQUDG IRU KLV KHOSIXO FRPPHQWV�

�� 5HIHUHQFHV
3HQQ\ %R\HV %UDHP� ����� $ PXOWLPHGLD ELOLQJXDO
GDWDEDVH IRU WKH OH[LFRQ RI 6ZLVV *HUPDQ 6LJQ /DQJXDJH�
6LJQ /DQJXDJH 	 /LQJXLVWLFV� �����±����

5� (OOLRWW� -� 5�:� *ODXHUW� -� 5� .HQQDZD\� DQG ,� 0DUVKDOO�
����� 7KH GHYHORSPHQW RI ODQJXDJH SURFHVVLQJ VXSSRUW
IRU WKH 9L6L&$67 SURMHFW� ,Q 3URFHHGLQJV RI WKH IRXUWK
LQWHUQDWLRQDO $&0 FRQIHUHQFH RQ $VVLVWLYH WHFKQRORJLHV�
$VVHWV 
��� SDJHV ���±���� $UOLQJWRQ� 9LUJLQLD� 8QLWHG
6WDWHV� $&0�

%LUJLW +DPS DQG +HOPXW )HOGZHJ� ����� *HUPD1HW ± D
/H[LFDO�6HPDQWLF 1HW IRU *HUPDQ� ,Q 3URFHHGLQJV RI
$&/ ZRUNVKRS $XWRPDWLF ,QIRUPDWLRQ ([WUDFWLRQ DQG
%XLOGLQJ RI /H[LFDO 6HPDQWLF 5HVRXUFHV IRU 1/3 $SSOL�
FDWLRQV� 0DGULG�

7KRPDV +DQNH DQG -DNRE 6WRU]� ����� L/H[ ± $ 'DWDEDVH
7RRO IRU ,QWHJUDWLQJ 6LJQ /DQJXDJH &RUSXV /LQJXLVWLFV
DQG 6LJQ /DQJXDJH /H[LFRJUDSK\� ,Q /5(& ���� :RUN�
VKRS 3URFHHGLQJV� SDJHV ��±���

7KRPDV +DQNH� ����� 9L6L&$67 'HOLYHUDEOH '���� ,QWHU�
IDFH 'HILQLWLRQV� 7HFKQLFDO UHSRUW� 9L6L&$67 SURMHFW�

0DWW +XHQHUIDXWK� ����� *HQHUDWLQJ $PHULFDQ 6LJQ /DQ�
JXDJH &ODVVLILHU 3UHGLFDWHV IRU (QJOLVK�WR�$6/ 0DFKLQH
7UDQVODWLRQ� 3K�'� WKHVLV� 8QLYHUVLW\ RI 3HQQV\OYDQLD�

7UHYRU -RKQVWRQ DQG $GDP 6FKHPEUL� ����� 2Q 'HILQLQJ
/H[HPH LQ D 6LJQHG /DQJXDJH� 6LJQ /DQJXDJH 	 /LQ�
JXLVWLFV� �����±����

6XVDQQH .|QLJ� 5HLQHU .RQUDG� *DEULHOH /DQJHU� DQG
5LH 1LVKLR� +RZ PXFK WRS�GRZQ DQG ERWWRP�XS
GR ZH QHHG WR EXLOG D OHPPDWL]HG FRUSXV" 3RVWHU
SUHVHQWHG DW WKH 7KHRUHWLFDO ,VVXHV LQ 6LJQ /DQJXDJH
5HVHDUFK &RQIHUHQFH �7,6/5 ���� 6HSW ��±2FW ��
����� 3XUGXH 8QLYHUVLW\� ,QGLDQD� 86$� 2QOLQH�

�
5HLQHU .RQUDG� ����� 'LH OH[LNDOLVFKH 6WUXNWXU GHU
'HXWVFKHQ *HElUGHQVSUDFKH LP 6SLHJHO HPSLULVFKHU
)DFKJHElUGHQOH[LNRJUDSKLH� =XU ,QWHJUDWLRQ GHU ,NRQL]�
LWlW LQ HLQ NRUSXVEDVLHUWHV /H[LNRQPRGHOO� *XQWHU 1DUU
9HUODJ�

*DEULHOH /DQJHU� ����� %LOGHU]HXJXQJVWHFKQLNHQ LQ GHU
'HXWVFKHQ *HElUGHQVSUDFKH� 'DV =HLFKHQ� ������±����

0� 3DXO /HZLV� HGLWRU� ����� (WKQRORJXH� /DQJXDJHV RI
WKH :RUOG� 6,/ ,QWHUQDWLRQDO� 'DOODV� 7H[�� ��WK HGLWLRQ�
2QOLQH YHUVLRQ� �

*HRUJH $� 0LOOHU� ����� :RUG1HW� D /H[LFDO 'DWDEDVH IRU
(QJOLVK� ,Q +XPDQ /DQJXDJH 7HFKQRORJ\� 3URFHHGLQJV
RI D ZRUNVKRS KHOG DW 3ODLQVERUR� 1HZ -HUVH\� SDJHV
���±���� 3ODLQVERUR� 1HZ -HUVH\�

6LHJPXQG 3ULOOZLW]� 5HJLQD /HYHQ� +HLNR =LHQHUW� 7KRPDV
+DQNH� DQG -DQ +HQQLQJ� ����� +DP1R6\V� 9HUVLRQ
���� +DPEXUJ 1RWDWLRQ 6\VWHP IRU 6LJQ /DQJXDJHV� $Q
LQWURGXFWRU\ JXLGH� 6LJQXP� +DPEXUJ�

+DUU\ YDQ GHU +XOVW DQG 5DFKHO &KDQQRQ� ����� 1RWDWLRQ
V\VWHPV� ,Q 'LDQH %UHQWDUL� HGLWRU� 6LJQ ODQJXDJHV� &DP�
EULGJH ODQJXDJH VXUYH\V� SDJHV ���±���� &DPEULGJH
8QLYHUVLW\ 3UHVV� &DPEULGJH�

3LHN 9RVVHQ� ����� (XUR:RUG1HW� $ 0XOWLOLQJXDO
'DWDEDVH RI $XWRQRPRXV DQG /DQJXDJH�6SHFLILF :RUG�
QHWV &RQQHFWHG YLD DQ ,QWHU�/LQJXDO ,QGH[� ,QWHUQDWLRQDO
-RXUQDO RI /H[LFRJUDSK\� ������±����
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