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,QVWLWXWH RI 0DWKHPDWLFV DQG &RPSXWHU 6FLHQFH RI WKH 8QLYHUVLW\ RI /DWYLD

5DLQD EXOYDULV ��� /9 ± ����� 5LJD� /DWYLD

NULVWLQH#DLODE�PLLL�OX�OY� DVSHNW#DLODE�PLL�OX�OY

�����	�

7KHUH DUH DSSUR[LPDWHO\ � PLOOLRQ UXQQLQJ ZRUGV LQ /DWYLDQ &RUSXV DQG LW LV LQLWLDO VL]H IRU LQYHVWLJDWLRQV XVLQJ QDWLRQDO FRUSXV� 7KH

FRUSXV FRQWDLQV GLIIHUHQW WH[WV� PRGHUQ ZULWWHQ /DWYLDQ� GLIIHUHQW QHZVSDSHUV� /DWYLDQ FODVVLFDO OLWHUDWXUH� %LEOH� /DWYLDQ )RON

%HOLHYHV� /DWYLDQ )RON 6RQJV� /DWYLDQ )DLU\�WDOHV DQG RWKHU� 0HWKRGRORJ\ DQG WKH VRIWZDUH IRU 6*0/ WDJJLQJ DUH GHYHORSHG E\

$UWLILFLDO ,QWHOOLJHQFH /DERUDWRU\� DSSUR[LPDWHO\ � PLOOLRQ UXQQLQJ ZRUGV LV PDUNHG XS E\ 6*0/ ODQJXDJH� 7KH ILUVW VWHS ZDV WR

GHYHORS PRUSKHPLF DQDO\VLV LQ FR�RSHUDWLRQ ZLWK 'U� %� .DQJHUH IURP 6WRFNKROP 8QLYHUVLW\� 7KH ILUVW PRUSKRORJLFDO DQDO\]HU ZDV

GHYHORSHG LQ ���� DW $UWLILFLDO ,QWHOOLJHQFH /DERUDWRU\� 7KH DQDO\]HU KDV LWV RZQ WDJ V\VWHP� /DWHU WKH WDJV IRU WKH PRUSKRORJLFDO

DQDO\]HU ZHUH HODERUDWHG DFFRUGLQJ WR 08/7(;7�($67 UHFRPPHQGDWLRQV� /DWYLDQ PRUSKRORJLFDO V\VWHP LV UDWKHU FRPSOLFDWH DQG

WKHUH DUH PDQ\ GLIILFXOWLHV ZLWK WKH UHFRJQLWLRQ RI ZRUGV� ZRUG IRUPV DV IDU DV /DWYLDQ KDV PDQ\ KRPRQ\PRXV IRUPV�

7KH ILUVW FRUSXV RI WH[WV RI PRUSKRORJLFDO DQDO\VLV LV PDUNHG XS PDQXDOO\� 7RWDOO\ LW FRYHUV DSSUR[LPDWHO\ �� ��� ZRUGV RI PRGHUQ

ZULWWHQ /DWYLDQ� 7KH UHVXOWV RI WKLV ZRUN ZLOO EH XVHG LQ WKH IXUWKHU LQYHVWLJDWLRQV�

 ������	����

7KH /DWYLDQ ODQJXDJH EHORQJV WR WKH %DOWLF EUDQFK RI

,QGR�(XURSHDQ ODQJXDJH IDPLO\� 7KH %DOWLF ODQJXDJHV DUH

GLYLGHG LQWR (DVWHUQ %DOWLF DQG :HVWHUQ %DOWLF ODQJXDJHV�

7KHUH DUH RQO\ WZR DOLYH %DOWLF ODQJXDJHV LQ QRZDGD\V �

WKH /DWYLDQ DQG WKH /LWKXDQLDQ ODQJXDJH� ERWK RI WKHP

EHORQJ WR (DVWHUQ %DOWLF ODQJXDJHV� 7KHUH DUH � GLDOHFWV LQ

WKH /DWYLDQ ODQJXDJH � WKH &HQWUDO GLDOHFW� 7DPLDQ DQG WKH

+LJK /DWYLDQ GLDOHFW� 7KH OLWHUDU\ VWDQGDUG ODQJXDJH KDV

EHHQ GHYHORSHG RQ WKH EDVLV RI WKH &HQWUDO GLDOHFW�

=HPJDOLDQ ODQJXDJH �GLDOHFW��

7KH /DWYLDQ ODQJXDJH KDV LWV ZULWWHQ IRUP IRU DERXW ���

\HDUV� 7KHUH KDYH EHHQ WZR RUWKRJUDSK\ WUDGLWLRQV VLQFH

WKH :RUOG :DU ,,� � RUWKRJUDSK\ XVHG E\ /DWYLDQV LQ

/DWYLD DQG � RUWKRJUDSK\ XVHG E\ /DWYLDQV DEURDG�

%HVLGHV� /DWJDOLDQ �+LJK /DWYLDQ GLDOHFW� RUWKRJUDSK\

WUDGLWLRQ H[LVWV LQ WKH (DVWHUQ SDUW RI /DWYLD�

,Q VSLWH RI YDULRXV FRQWDFWV ZLWK RWKHU ODQJXDJHV� WKH LQQHU

V\VWHP RI /DWYLDQ VXUYLYHV LWV VWDELOLW\� &RPSOH[

JUDPPDWLFDO V\VWHP DQG FRQVHUYDWLVP WR D FHUWDLQ H[WHQW

GHVFULEH /DWYLDQ�

$V WR VWUXFWXUH� /DWYLDQ LV V\QWKHWLFDOO\ LQIOHFWHG

ODQJXDJH� ZKLFK LV WKH PRVW FRPSOH[ IURP PRUSKRORJLFDO

YLHZSRLQW� ,W KDV WKH IROORZLQJ SDUWV RI VSHHFK� QRXQV�

DGMHFWLYHV� QXPHUDOV� SURQRXQV� YHUEV� SDUWLFLSOHV�

DGYHUEV� SUHSRVLWLRQV� FRQMXQFWLRQV� SDUWLFOHV DQG

LQWHUMHFWLRQV�

1RXQV RI /DWYLDQ DUH GLYLGHG LQWR � GHFOLQDWLRQV� /DWYLDQ

QRXQV DQG SURQRXQV KDYH � FDVHV LQ ERWK VLQJXODU DQG

SOXUDO LQ WUDGLWLRQDO JUDPPDU V\VWHP� $GMHFWLYHV�

QXPHUDOV DQG SDUWLFLSOHV KDYH � FDVHV LQ VLQJXODU DQG

SOXUDO� � JHQGHUV �PDVFXOLQH DQG IHPLQLQH� DQG GHILQLWH

DQG LQGHILQLWH IRUP� 7KH UXOHV RI FDVH JHQHUDWLRQ DUH

GLIIHUHQW IRU HDFK JURXS�

7KHUH DUH WZR QXPEHUV� WKUHH SHUVRQV DQG WKUHH WHQVHV

�SUHVHQW� IXWXUH DQG SDVW WHQVHV�� ERWK VLPSOH DQG

FRPSRXQG DQG � PRRGV LQ WKH /DWYLDQ FRQMXJDWLRQ

V\VWHP�
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$FFRUGLQJ WR 3URI� .DQJHUH 	 8� 6DUNDQV >����@� PRGHUQ

ZULWWHQ /DWYLDQ LV D FRPSDUDEO\ QHZ ODQJXDJH� WKDW LV QRW

RQO\ KLJKO\ LQIOHFWHG DV D ODQJXDJH� EXW LW DOVR KDV D ULFK

VWUXFWXUH RI ZRUG�IRUPDWLRQ WKDW LV ERWK UHJXODU DQG

SURGXFWLYH� 7KH IHDWXUH RI WKH GHULYDWLRQDO V\VWHP RI

SDUWLFXODU LQWHUHVW IRU FRPSXWHU DQDO\VLV LV WKH V\VWHP RI

VXIIL[DWLRQ WKURXJK ZKLFK FKDQJH RI ZRUG FDWHJRU\ LV

HIIHFWHG DQG ZKLFK IXQFWLRQV LQ FORVH UHODWLRQ WR WKH

SDUDGLJPV RI ZRUG FODVVHV� )RU WKH PRVW SDUW RI /DWYLDQ

ZRUGV DOO LQIOHFWHG IRUPV FDQ EH REWDLQHG IURP WKH EDVH

IRUP DQG OLWWOH VXSSOHPHQWDU\ LQIRUPDWLRQ� $OPRVW WKH

RQO\ H[FHSWLRQ KHUH LV FHUWDLQ YHUEV WKDW UHTXLUHV

LQILQLWLYH� SDVW DQG SUHVHQW VWHPV LQ RUGHU WR JHQHUDWH DOO

LQIOHFWHG IRUPV FRUUHFWO\� 7KURXJK WKH FODVVLILFDWLRQ RI

URRW PRUSKHPHV DQG WKH H[DPLQDWLRQ RI PRUSKHPHV WR WKH

ULJKW RI WKH URRW DQG WKH OHIW RI WKH LQIOHFWLRQDO PRUSKHPH

DQG PDWFKLQJ WKHVH ZLWK VHWV RI SDUDGLJPV� SDUVLQJ RI

WH[WV E\ FRPSXWHU PD\ EH DFKLHYHG� 0RUSKHPLF DQDO\VLV

LV EDVHG RQ PRUSKRWDFWLF UXOHV DQG VLPSOH OH[LFRQV RI

PRUSKHPHV LQVWHDG RI H[WHQGHG WUDGLWLRQDO OH[LFRQV�

7KH JHQHUDO VFKHPD RI XVHG DSSURDFK WR PRUSKHPLF

DQDO\VLV RI /DWYLDQ ZRUGV LV PDGH LQ VHYHUDO SKDVHV� 7KH

ILUVW SKDVH LV EDVHG RQ FRPSDULVRQ RI ZRUGV ZLWK OH[LFRQ

GDWDEDVH DQG JHQHUDO ZRUG IRUPDW� 7KH OH[LFRQ GDWDEDVH

FRQWDLQV SRVVLEOH URRWV� VXIIL[HV� SUHIL[HV DQG HQGLQJV�

7KH JHQHUDO ZRUG IRUPDW RI /DWYLDQ ZRUGV LV ^�SUHIL[!

�URRW! �VXIIL[! >�HQGLQJ!@` IRU VLQJOH�URRWHG ZRUGV

DQG ^�SUHIL[! �URRW! �VXIIL[! >�HQGLQJ!@ >�SUHIL[!@

�URRW! �VXIIL[! >�HQGLQJ!@` IRU FRPSRXQG ZRUGV �WKH

SRVVLELOLW\ RI ]HUR RU PRUH RFFXUUHQFHV RI HOHPHQW $ LV

GHQRWHG E\  DQG RSWLRQDO HOHPHQWV DUH LQFOXGHG LQ VTXDUH

EUDFNHWV�� 'XULQJ WKH ILUVW SKDVH RI DQDO\VLV WKH DOJRULWKP



SURGXFHV DOO SRVVLEOH PRUSKHPLF VHJPHQWDWLRQV RI WKH

ZRUG ZLWK WKH VWUXFWXUH DFFRUGLQJ WR RQH RI WKH UXOHV DQG

PRUSKHPHV EHORQJLQJ WR WKH DSSURSULDWH OH[LFRQ�

'XULQJ WKH VHFRQG� PRUH LQWHUHVWLQJ DQDO\VLV SKDVH� QHZ

VHJPHQWDWLRQV DUH QRW JHQHUDWHG� LQVWHDG� DOO

VHJPHQWDWLRQV REWDLQHG GXULQJ WKH ILUVW SKDVH DUH

YDOLGDWHG DFFRUGLQJ WR D VHW RI PRUSKRWDFWLF UXOHV WKDW

ILOWHU RXW VRPH RI WKH VROXWLRQV� 7KHUH DUH UXOHV RI JHQHUDO

QDWXUH� DV ZHOO DV UXOHV GHDOLQJ ZLWK VRPH VSHFLILF

SUHIL[HV� URRWV� VXIIL[HV� HQGLQJV LQFOXGHG LQ WKH UXOH VHW

WKDW LV XVHG GXULQJ WKH VHFRQG SKDVH� $ VLJQLILFDQW SDUW RI

UXOHV DUH LQFOXGHG LQ RUGHU WR UHVWULFW VHJPHQWDWLRQ RI

FRPSRXQG ZRUGV �ZLWK � URRWV� FRPSRXQG ZRUGV ZLWK

PRUH WKDQ � URRWV DUH QRW DQDO\]HG E\ RXU DOJRULWKP \HW��

7KHUH DUH PRUH WKDQ ��� UXOHV DW WKH PRPHQW� 7KH UXOH

ODQJXDJH ZDV GHVLJQHG WR EH ERWK HDV\ WR OHDUQ DQG

FRQFLVH� 5XOHV DUH RUGHUHG� DQG WKH RUGHULQJ LV LPSRUWDQW�

VHJPHQWDWLRQV DUH PDWFKHG DFFRUGLQJ WR UXOHV DOZD\V LQ

WKDW IL[HG RUGHU DQG SURFHVVLQJ RI RQH VHJPHQWDWLRQ LV

LQWHUUXSWHG DIWHU WKH ILUVW VXFFHVVIXO PDWFK� 7KHUH DUH WZR

NLQGV RI UXOHV SRVVLEOH� SRVLWLYH DQG QHJDWLYH RQHV� ,I D

K\SRWKHWLFDO VHJPHQWDWLRQ PDWFKHV D SRVLWLYH UROH� LW LV

DFFHSWHG DV D FRUUHFW RQH� ,I VHJPHQWDWLRQ PDWFKHV D

QHJDWLYH UXOH� LW LV UHMHFWHG� $W SUHVHQW ZH KDYH DFKLHYHG

DERXW ��� DFFXUDF\ RQ �UHDO� WH[WV �QHZVSDSHU DQG

PDJD]LQH DUWLFOHV�� 7KH PDLQ SUDFWLFDO SRVLWLYH VLGH RI WKH

DSSURDFK LV WKH DELOLW\ WR UHFRJQL]H QHZ ZRUGV DV WKH\

DSSHDU LQ PRGHUQ HYHU\GD\ ODQJXDJH� 1HZ SUHIL[HV�

VXIIL[HV DQG HQGLQJV DSSHDU LQ WKH ODQJXDJH YHU\ UDUHO\� LI

WKH\ GR DW DOO� 7KH RQO\ WKLQJ WKDW DSSHDUV RIWHQ LV URRWV�

DQG WKH V\VWHP FDQ DXWRPDWLFDOO\ UDLVH K\SRWKHVLV DERXW

QHZ� XQNQRZQ URRWV DQG ZLWK DSSURYDO RI WKH KXPDQ

OLQJXLVW DGG WKHP WR WKH OLVW RI NQRZQ URRWV� 7KH RWKHU

VHULRXV DGYDQWDJH RYHU RWKHU PHWKRGV LV WKDW WKH VHW RI

UXOHV GHYHORSHG LQ WKH FRXUVH RI ZRUN FDQ JLYH YDOXDEOH

LQVLJKWV LQWR PRUSKRWDFWLFV RI WKH /DWYLDQ ODQJXDJH

EHFDXVH RI WKH HDVLO\ UHDGDEOH IRUP RI UXOHV�

,Q WKH WKLUG SKDVH WKH UHVXOWV RI SUHYLRXV DQDO\VLV DUH

FRPSDUHG ZLWK WKH PDUNV RI SRVVLEOH SDUW RI VSHHFK IRU

URRWV DQG RWKHU PRUSKHPHV� 7KHUH DUH DERXW ��� UXOHV IRU

WKH LQIRUPDWLRQ DQDO\VLV DERXW SRVVLEOH FRPELQDWLRQV RI

URRWV� SUHIL[HV� VXIIL[HV DQG HQGLQJV RI ZRUGV� $V D UHVXOW�

SDUW RI VSHHFK LQIRUPDWLRQ LV REWDLQHG ZLWK DERXW ���

DFFXUDF\�

7KH ODVW �IRXUWK� SKDVH RI DQDO\VLV LV D VHDUFK IRU

DGGLWLRQDO PRUSKRORJLFDO LQIRUPDWLRQ DERXW ZRUG� VXFK DV

JHQGHU� FDVH� QXPEHU HWF� 7KHUH DUH DERXW ��� UXOHV DW WKH

PRPHQW IRU WKLV DQDO\VLV�
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$V PHQWLRQHG EHIRUH� WKH LGHD WR FUHDWH WKH PRUSKRORJLFDO

DQDO\]HU KDV EHHQ DFWLYH VLQFH ����� ,Q ���� ,� *UHLW�QH

GHYHORSHG WKH ILUVW PRUSKRORJLFDO DQDO\]HU� 'XULQJ WKH

SURMHFW ³/DWYLDQ 7H[WV RQ WKH :HE´ VXSSRUWHG E\ WKH

&XOWXUH &DSLWDO )RXQGDWLRQ RI /DWYLD WKH PRUSKRORJLFDO

DQDO\]HU ZDV HODERUDWHG� 7KH PRUSKRORJLFDO DQDO\]HU XVHV

WDJV� ZKLFK DUH VWDQGDUGL]HG E\ 08/7(;7�($67

SURMHFW� WKHVH WDJV ZHUH DGDSWHG IRU /DWYLDQ� 7KH

IROORZLQJ WDJV DUH XVHG IRU SDUWV RI VSHHFK�

6XEVWDQWLYH ± 1�

9HUE ± 9�

$GMHFWLYH ± $�

3URQRXQ ± 3�

$GMHFWLYH ± 5�

3UHSRVLWLRQ ± 6�

&RQMXQFWLRQ ± &�

1XPHUDO ± 0�

,QWHUMHFWLRQ ± ,�

3DUWLFOH ± 4�

$EEUHYLDWLRQ ± <�

(DFK SDUW RI VSHHFK �H[FHSWLRQ LV DEEUHYLDWLRQV� ZKLFK DUH

QRW WKH SDUW RI VSHHFK� KDV RZQ� LQGLYLGXDO PRUSKRORJLFDO

WDJV �E\ WKH FDWHJRULHV�� /HW XV DGPLW WKDW PRUSKRORJLFDO

DQDO\]HU RI /DWYLDQ LV DW WKH EHJLQQLQJ VWDJH DQG ZH DUH

ZRUNLQJ RQ LWV LPSURYHPHQW GD\ E\ GD\� ,W LV QHFHVVDU\ WR

WDNH LQWR DFFRXQW WKH OLPLWDWLRQ RI SURJUDPPLQJ V\VWHP

�WKH IRUPDO GHVFULSWLRQ� DQG WRRO� 7KH SURJUDP FDQQRW

GHWHUPLQH WKH FRQQHFWLRQ RU ZRUGV \HW� 6XEVWDQWLYHV DUH

WKH RQO\ H[FHSWLRQV LQ VRPH FDVHV�

7KH PRUSKRORJLFDO DQDO\]HU LV VXLWDEOH IRU HYHU\ IDLO LQ

WH[W IRUPDW LQ /DWYLDQ� EXW LW LV EHWWHU WR XVH WKH WH[W LQ

PRGHUQ ZULWWHQ /DWYLDQ� EHFDXVH VRPH ZRUG IRUPV GLIIHU

IURP PRGHUQ OLWHUDU\ ODQJXDJH�

7KH H[DPSOH RI WKH GDWD�RXWSXW�

EL]DQWLMDV �1FISQ�!�1FIVJ�!�1FISD�! EL]DQWLMD

VDJU�YHV �1FISQ�!�1FIVJ�!�1FISD�! VDJU�YH

JDGX �1FPVD�! JDGV

�

FLWRV �3B�BSO! FLWV

Y�VWXUHV �1FIVJ�! Y�VWXUH

DYRWRV �1FPSO�! DYRWV

SLHG�Y�

�9PQLSBLB�VDQ!�9PQLSBLB�VDQ!�9PQLSBLB�SDQ!

SLHG�Y�W

FLWXV �3B�BSD! FLWV

JDGXV �1FPSD�! JDGV

7KH PRUSKRORJLFDO DQDO\]HU JLYHV DOO SRVVLEOH YHUVLRQV RI

DQDO\VLV DQG WKH EDVLF IRUP RI WKH ZRUG �LW LV VLQJXODU

1RPLQDWLYH IRU QRXQV DQG ,QILQLWLYH IRU YHUEV��

(YHU\ SDUW RI VSHHFK KDV VSHFLDO DQDO\VLV� 'HVFULSWLRQ IRU

HYHU\ SDUW RI VSHHFK ZLOO EH SUHVHQWHG EHORZ�

�� 6XEVWDQWLYH

)RU VXEVWDQWLYHV PRUSKRORJLFDO DQDO\]HU UHFRJQL]HV W\SH�

JHQGHU� QXPEHU� DQG FDVH� GHFOLQDWLRQ RU UHIOH[LYLW\ RI

QRXQ� 7KHUH DUH VRPH GLIILFXOWLHV ZLWK WKH W\SH RI

VXEVWDQWLYHV� ZKLFK LV PRUH VHPDQWLF IHDWXUH WKDQ

JUDPPDWLFDO� ,W LV QHFHVVDU\ WR GHWHUPLQH W\SH RI

VXEVWDQWLYH� EHFDXVH WKHUH DUH VRPH SURSHU QDPHV LQ

/DWYLDQ ZLWK GLIIHUHQW HQGLQJ DV LQ XVXDO FDVH�

/DWYLDQ KDV � FDVHV LQ WUDGLWLRQDO JUDPPDU V\VWHP� EXW WKH

,QVWUXPHQWDO FDVH LV UDWKHU SUREOHPDWLFDO LQ /DWYLDQ DQG

WKHUH DUH PDQ\ GLVFXVVLRQV DERXW WKLV FDVH� :H GR QRW XVH

,QVWUXPHQWDO FDVH LQ RXU PRUSKRORJLFDO DQDO\]HU� ,W LV



HDVLHU IRU DQDO\VLV� EHFDXVH WKH DQDO\]HU FDQQRW GHILQH WKH

FRQQHFWLRQ EHWZHHQ ZRUGV� )RU LQVWDQFH� LW FDQ UHFRJQL]H

FRQQHFWLRQ DU NRNX �ZLWK WUHH�� EXW LW FDQQRW ILQG

FRQQHFWLRQ LI WKHUH ZLOO EH VRPH DWWULEXWHV� IRU LQVWDQFH�

DU ]DºX� VNDLVWX NRNX �ZLWK JUHHQ� EHDXWLIXO WUHH�� LQ WKLV

FDVH WKH SURJUDP FDQQRW DQDO\]H LW FRUUHFWO\�

7KHUH LV RQH LQWHUHVWLQJ IHDWXUH DV VR FDOOHG
FRPPRQ JHQGHU LQ /DWYLDQ� 7KHUH DUH RQO\ WZR JHQGHUV LQ

/DWYLDQ� IHPLQLQH DQG PDVFXOLQH� EXW WKHUH DUH VRPH

ZRUGV� ZKLFK DUH UHODWHG WR ERWK JHQGHUV� Sº�SD

�FKDWWHUHU�� DXãD �IHDWKHU�EUDLQ�� WÌºD �JDSHU� DQG RWKHU�

)RU QHHGV OLNH WKLV VSHFLDO WDJ LV LQWURGXFHG �E�� 7KH

'DWLYH FDVH LQ VLQJXODU LV WKH RQO\ IHDWXUH IRU ZRUGV OLNH
WKLV� EHFDXVH LW GLIIHUV LQ WKLV FDVH� IRU LQVWDQFH� Sº�SDP

�PDVFXOLQH�� Sº�SDL �IHPLQLQH�� 6R�FDOOHG FRPPRQ JHQGHU

FDQ DSSHDU LQ WKH FROORFDWLRQV ZLWK DWWULEXWH �ODEV�ODED

SD]L¼D�� �JRRG IULHQG��

7KHUH DUH PDQ\ ZRUGV� ZKLFK DUH KRPRJUDSKV�

7KH ZRUG IRUPV FDQ EH VLPLODU LQ GLIIHUHQW FDVHV� IRU
LQVWDQFH� WKH ZRUG PHLWHQHV �JLUOV�� FDQ EH VLQJXODU

*HQLWLYH� SOXUDO 1RPLQDWLYH� DV ZHOO DV SOXUDO $FFXVDWLYH�

$W SUHVHQW PRUSKRORJLFDO DQDO\]HU DQDO\]HV FRUUHFWO\

VXEVWDQWLYHV LQ ��� FDVHV�

PHLWHQH �1FIVQ�! PHLWHQH

JLUO

�� 9HUE

)RU YHUEV PRUSKRORJLFDO DQDO\]HU LV JRLQJ WR GHWHUPLQH
IRUP� UHIOH[LYLW\� WHQVH� SHUVRQ� QXPEHU� JHQGHU�

WUDQVLWLYLW\� YRLFH� QHJDWLRQ� SHUIHFWQHVV� FRQMXJDWLRQ�

$W SUHVHQW WKH YHUE LV DQDO\]HG SDUWO\� EHFDXVH LW

LV UDWKHU GLIILFXOW WR EULQJ DOO FDWHJRULHV DQG IHDWXUHV LQ WKH

DQDO\]LQJ V\VWHP� 7KH IROORZLQJ IHDWXUHV DUH QRW
GHWHUPLQHG \HW� FRQMXJDWLRQV� WUDQVLWLYLW\� DQG SHUVRQ� 7KH

DQDO\]HU GHWHUPLQHV DOO IRUPV DQG YDULDWLRQV RI WKH YHUE�

)RU LQVWDQFH� LQ WKH IROORZLQJ VHQWHQFH�

YLGXVODLNX �1FP3J�! YLGXVODLNV YLGXVODLNL

V�NXPX �1FPVD�! V�NXPV

GDW� �9PQLSWL��VDQ!�9PQLSBLB�VDQ!�9PQLSBLB�SDQ!

GDW�W

GDW�

�9PQLSBLB�VDQ!�9PQLSBLB�VDQ!�9PQLSBLB�SDQ!

GDW�W�

7KH EHJLQQLQJ RI WKH 0LGGOH DJHV GDWH���

ZKHUH WKH YHUE µGDW�W¶ ZDV UHFRJQL]HG DV WKH

VHFRQG DQG WKH WKLUG SHUVRQ YHUE� VLQJXODU WKLUG SHUVRQ RU

SOXUDO WKLUG SHUVRQ YHUE� 7KH ULJKW WDJV ZLOO EH NQRZQ

RQO\ LQ FRQQHFWLRQ ZLWK WKH GHFOLQDEOH SDUW RI VSHHFK� ,W

ZLOO EH WDVN IRU IXWXUH� $QDO\VLV RI YHUE LV VLPSOLILHG� ,W

ZLOO EH QRW UHFRJQL]H FRPSRXQG WHQVHV DQG DQDO\WLFDO

IRUPV� )RU LQVWDQFH�

(V HVPX �9DQLSLLQ�VDQ! L]GDU¯MLV�

�9PQSGPVQDVQ!

, KDYH GRQH LW�

7KH QHJDWLRQ� ZKLFK VKRZV LI WKH YHUE LV LQ QHJDWLYH IRUP�

LV QRW XVXDO PRUSKRORJLFDO IHDWXUH IRU /DWYLDQ� ,W PHDQV

WKDW LW LV QRW DQDO\]HG LQ WKH XVXDO PRUSKRORJLFDO DQDO\VLV

LQ /DWYLDQ�

3DUWLFLSOH LV DQDO\]HG VLPLODU WR YHUE DW WKH EHJLQQLQJ�

DQDO\VLV LV FRQWLQXHG E\ WKH UXOHV RI SDUWLFLSOH DQDO\VLV�

]LHG�MLV �9PQSGPVQDVQ! ]LHG�MLV

�� $GMHFWLYH

$OO PRUSKRORJLFDO IHDWXUHV DUH SUHVHUYHG IRU WKH

PRUSKRORJLFDO DQDO\VLV RI DGMHFWLYHV�

7KH DQDO\]HU FDQQRW UHFRJQL]H FRQQHFWLRQ EHWZHHQ ZRUGV

ZKDW LW LV YHU\ LPSRUWDQW� EHFDXVH WKH QXPEHU� JHQGHU RI

WKH DGMHFWLYH LV LQ DJUHHPHQW ZLWK WKH QRXQ�

YLG�MR �$IIVD\S!�$IPVD\S! YLG�MDLV YLG�M�

�$IPSJ\Q!

ODLNX �1FPSJ�! ODLNL

WKH PLGGOH DJH

6LQFH WKH DQDO\]HU FDQQRW UHFRJQL]H FRQQHFWLRQ EHWZHHQ

VXEVWDQWLYH DQG DGMHFWLYH� WKH DQDO\]HU GHWHUPLQDWHV

LQFRUUHFWO\ WKDW LW LV VLQJXODU� IHPLQLQH� DQG $FFXVDWLYH�

�� 3URQRXQ

7KH DQDO\]HU UHFRJQL]HV WKH W\SH RI SURQRXQ� SHUVRQ�

JHQGHU� FDVH DQG QXPEHU� 1RZ� DW WKLV VWDJH RI ZRUN� ZH

KDYH GLIILFXOWLHV ZLWK WKH DXWRPDWLF UHFRJQLWLRQ RI

SURQRXQ W\SH� EHFDXVH LW GHSHQGV RQ SODFH LQ VHQWHQFH�

7KH SURQRXQ NDV �ZKDW� FRXOG HLWKHU EH LQGHILQLWH RU
UHODWLYH RU LQWHUURJDWLYH� 7KH JUDPPDWLFDO FDWHJRULHV OLNH

JHQGHU� QXPEHU DQG FDVH KDYH VWULFWO\ FRQQHFWLRQ ZLWK WKH

VXEVWDQWLYH DQG GHSHQG RQ WKH FDVH� QXPEHU DQG JHQGHU RI

VXEVWDQWLYH� WKHUHIRUH WKHUH DUH VRPH GLIILFXOWLHV ZLWK WKH

UHFRJQLWLRQ RI GHFOLQDEOH SURQRXQV� 7KH SURQRXQV� ZKLFK

KDYH QR FDWHJRU\ RI JHQGHU RU KDYH QR FDWHJRU\ RI
QXPEHU KDYH VSHFLDO WDJV� ZKLFK VKRZ WKDW WKLV SURQRXQ

KDYH QR FDWHJRU\ RI JHQGHU RU QXPEHU�

WR �3G�IVD!�3G�PVD! WDV W�

WKLV

�� $GYHUE

)RU DGYHUEV PRUSKRORJLFDO DQDO\]HU GHWHUPLQHV JUDGDWLRQ

DQG GLYLVLRQ JURXSV� 7KHUH DUH VRPH DGYHUEV� ZKLFK KDYH

QR JUDGDWLRQ DQG WKH PRUSKRORJLFDO DQDO\]HU SURYLGHV WKH
VSHFLDO IHDWXUH IRU WKH FDVH OLNH WKLV�

NDG �5QW! NDG

ZKHQ

�� 3UHSRVLWLRQ

7KH DQDO\]HU GHWHUPLQHV WKH YDOHQF\ RI SUHSRVLWLRQV ZLWK

WKH GHFOLQDEOH SDUW RI VSHHFK� /DWYLDQ KDV SHFXOLDULW\ WKDW

HDFK JURXS RI SUHSRVLWLRQV UHTXLUHV YDULRXV FDVH LQ

VLQJXODU� EXW WKH SUHSRVLWLRQV LQ SOXUDO UHTXLUH 'DWLYH FDVH
DQG *HQLWLYH LQ VRPH FDVHV�

,W LV FRUUHFW LQ WKLV FDVH�

1R �6SJ! QR QDWXU�O�V VDLPQLHF¯EDV

)URP QDWXUDO HFRQRP\



,W LV QRW FRUUHFW LQ WKLV FDVH� ZKHUH WKH QRXQ LV VLWXDWHG
DIWHU DWWULEXWH�

X] �6SJ! �6SD! X] QDXGDV VDLPQLHF¯EX

WR FDSLWDOLVWLF HFRQRP\

�� &RQMXQFWLRQ

)RU FRQMXQFWLRQV WKH DQDO\]HU GHWHUPLQHV WKH W\SH RI

FRQMXQFWLRQV DQG IRUPDWLRQ� 7KH DQDO\VLV RI WKLV ZRUG

JURXS LV EDVHG RQ WKH OLVW� JLYHQ WR DQDO\]HU E\

SURJUDPPHU�
&RQMXQFWLRQV FDQ EH VLPSOH RU FRPSRXQG� ,Q WKH ODVW FDVH

WKH WDJV ZLOO EH VLWXDWHG DIWHU HDFK SDUW RI WKH FRQMXQFWLRQ�

,I WKH DQDO\]HU ZLOO QRW WDNH LW LQWR FRQVLGHUDWLRQ� WKHQ WKH

DQDO\VLV ZLOO EH LQ FRUUHFW� EHFDXVH RI KRPRQ\PRXV SDUW

RI VSHHFK�

XQ �&FV! XQ

DQG

W�S�F �&VF! ND �&VF!

EHFDXVH

�� 1XPHUDO

)RU QXPHUDOV WKH DQDO\]HU GHWHUPLQHV WKH W\SH� IRUPDWLRQ�

JHQGHU� QXPEHU� FDVH DQG GHILQLWHQHVV�

SLHFL �0FVPSQQ! SLHFL

ILYH

�� ,QWHUMHFWLRQ

DN �,V! DN
RK

��� $EEUHYLDWLRQ

/8 �<! /8
/DWYLD 8QLYHUVLW\

��� 3DUWLFOH

)RU LQWHUMHFWLRQV DQG SDUWLFOHV WKH DQDO\]HU GHWHUPLQHV
RQO\ WKH IRUPDWLRQ�

WLN �4V! WLN

VR

$V LW ZDV PHQWLRQHG EHIRUH� /DWYLDQ KDV D ORW RI

KRPRQ\PRXV IRUPV� $OO SRVVLEOH WDJJLQJ YHUVLRQV IRU WKH

KRPRQ\PRXV IRUPV KDYH EHHQ NHSW� )RU LQVWDQFH�

URNX �1FIVD�! �9PQLSWL��VDQ! URND UDNW

(V UHG]X URNX� URNX �1FIVD�! URND

, VHH WKH KDQG�

7KH ZRUG µURNX¶ LV WKH VXEVWDQWLYH LV WKLV FDVH�

(V URNX DU O�SVWX� URNX �9PQLSWL��VDQ! UDNW

, DP GLJJLQJ E\ VSDGH�

7KH ZRUG µURNX¶ LV WKH YHUE LQ WKLV FDVH�

2QH RI WKH LVVXHV DUH WKH ZRUGV ZKHUH FRQYHUVLRQ LV

UHFRJQL]HG� IRU LQVWDQFH� S�ULV µSDLU¶ OLNH D QRXQ DQG OLNH D

QXPHUDO� :H VWLOO FDQQRW PDQDJH KRZ WR GHDO ZLWK WKHP�

EXW ZH FROOHFW DQG DFTXLUH VXFK FDVHV� 7KHUH DUH VRPH

H[FHSWLRQDO ZRUGV� ZKLFK GLIIHU IURP XVXDO ODQJXDJH

V\VWHP� )RU LQVWDQFH� WKH DGMHFWLYH µUR]�¶ �SLQN�� ZKLFK

KDV XQXVXDO HQGLQJ DQG LW LV QRW GHFOLQDEOH DGMHFWLYH�

7KH DPELJXLWLHV� ZKLFK DULVH LQ WKH DQDO\]LQJ SURFHVV� DUH

WDNHQ LQWR DFFRXQW�

$V LW ZDV PHQWLRQHG EHIRUH WKH PDUNHG XS FRUSXV ZLOO EH

XVHG IRU WKH IXUWKHU LQYHVWLJDWLRQV VXFK DV FRPSXWHU�DLGHG

OH[LFRQ FUHDWLQJ� GLIIHUHQW YRFDEXODULHV DQG RWKHU�

���	������

7KH FROOHFWLRQ RI GLIIHUHQW 6*0/ PDUNHG WH[WV ZLWK

DSSUR[LPDWHO\ � PLOOLRQ UXQQLQJ ZRUGV KDV EHHQ FUHDWHG

IRU LQYHVWLJDWLRQV DQG IRU GHYHORSPHQW RI /DWYLDQ QDWLRQDO

FRUSXV� 7KH FRPSXWHU�DLGHG LQYHVWLJDWLRQV RI /DWYLDQ

PRUSKRORJ\ KDYH EHHQ VWDUWHG LQ ����� 7KHUH DUH WZR

NLQGV RI DQDO\VLV� PRUSKHPLFDO DQG PRUSKRORJLFDO� ZKLFK

LV PRUH HIIHFWLYH IRU /DWYLDQ &RUSXV GHYHORSPHQW DQG

LQYHVWLJDWLRQV�

�	���!����������

7KH ZRUN GHVFULEHG LQ WKLV DUWLFOH FRXOG QRW EH SRVVLEOH

ZLWKRXW VXSSRUW RI GLIIHUHQW RUJDQL]DWLRQV DQG

IRXQGDWLRQV� :H DUH YHU\ WKDQNIXO WR &XOWXUH &DSLWDO

)RXQGDWLRQ RI /DWYLD� /DWYLDQ 6FLHQFH &RXQFLO�

6WRFNKROP 8QLYHUVLW\ DQG HVSHFLDOO\ WR 3URI� %� .DQJHUH�

"������	��

*UHLW�QH ,�� ����� 0DFKLQH 7UDQVODWLRQ DQG 0XOWLOLQJXDO

5HVRXUFHV IRU /DWYLDQ� 3DSHU JLYHQ DW WKH �
UG

7(/5,

VHPLQDU� 0RQWHFDWLQL 7HUPH� ,WDO\� 2FWREHU ������

+DMLF -�+DMLFRYD (�� ����� 6\QWDFWLF 7DJJLQJ LQ WKH

3UDJXH 7UHH %DQN� 3DSHU JLYHQ DW WKH �
QG

7(/5, VHPLQDU�

.DXQDV� /LWKXDQLD� $SULO ������

0HWX]�OH�.DQJHUH %�� /LQJXLVWLF )RXQGDWLRQV IRU D

&RPSXWHULVHG $QDO\VLV RI /DWYLDQ� 3DSHUV LQ

&RPSXWDWLRQDO /H[LFRJUDSK\ &RPSOH[¶ �����

1DX 1�� ����� /DWYLDQ� /LQFRP (XURSD�

6DUNDQV 8�� 0RUSKHPLF DQG 0RUSKRORJLFDO $QDO\VLV RI

WKH /DWYLDQ /DQJXDJ� 3DSHUV LQ &RPSXWDWLRQDO

/H[LFRJUDSK\ &RPSOH[¶ �����


