
,QYHVWLJDWLQJ WKH SDVW RI WKH IXWXUDWH SUHVHQW

(OL]DEHWK &RZSHUD 'DQLHO &XUULH +DOOE� D %URQZ\Q %MRUNPDQD 5HEHFFD 7ROODQD 1HLO %DQHUMHHD
D8QLYHUVLW\ RI 7RURQWR� E6DLQW 0DU\فV 8QLYHUVLW\

'L*6 ��� 8QLYHUVLW\ RI ,FHODQG� 5H\NMDYLN
0D\ �����ػ ����

� ,QWURGXFWLRQ
7KH TXHVWLRQ� 'LG WKH GHYHORSPHQW RI PRGDOV DV D PRUSKRV\QWDFWLFDOO\ GLVWLQFW FODVV RI DX[LOLDULHV LQ (QJOLVK

KDYH DQ H୯HFW RQ WKH PHDQLQJV H[SUHVVHG E\ RWKHU YHUE IRUPV"

ي 3UHVHQW�GD\ (QJOLVK XVHV PRGDOVؼVKDOO DQG ZLOOؼWR H[SUHVV IXWXULW\� WKHVH PRGDOV WKXV LQWHUDFW
ZLWK WKH (QJOLVK WHQVH�PRRG V\VWHP�

ي +RZ GLG (QJOLVK H[SUHVV WKH IXWXUH EHIRUH WKHUH ZDV D PRGDO ZLOO"

7KHRUHWLFDO EDFNJURXQG DQG DVVXPSWLRQV�

ܘ 9DULDELOLW\ DQG FRQWUDVW RI PRUSKRV\QWDFWLF IHDWXUHV

ي 'L୯HUHQW ODQJXDJHV� DQG GL୯HUHQW VWDJHV RI WKH VDPH ODQJXDJH� FDQ KDYH GL୯HUHQW LQYHQWRULHV RI
IHDWXUHV DQG V\QWDFWLF SURMHFWLRQV �%REDƋLN 	 7KU£LQVVRQ ����� &RZSHU 	 +DOO ����D�� FRQWUD WKH
VWULFWHVW YHUVLRQ RI WKH FDUWRJUDSKLF DSSURDFK �&LQTXH 	 5L]]L ������

ي )HDWXUHV WKDW DUH JUDPPDWLFDOO\ DFWLYH �REOLJDWRU\ LQ FHUWDLQ FRQWH[WV� LQYROYHG LQ DJUHHPHQW� HWF��
DUH FRQWUDVWLYH �:LOWVFKNR ����� &RZSHU 	 +DOO ����D�E��{

̃ 7KH DEVHQFH RI D FRQWUDVWLYH IHDWXUH >@ LV LQWHUSUHWHG VHPDQWLFDOO\ DV QRWـ ف

̃ 7KH DEVHQFH RI D QRQ�FRQWUDVWLYH SURSHUW\ * LV QRW QHFHVVDULO\ LQWHUSUHWHG DV QRWـ ف* �DOWKRXJK
SUDJPDWLF SULQFLSOHV PD\ IDYRXU D QRWـ ف* LQIHUHQFH LQ VRPH FRQWH[WV��

)RU H[DPSOH� (QJOLVK KDV D JUDPPDWLFDO FRQWUDVW EHWZHHQ VLQJXODU DQG SOXUDO� EXW GRHV QRW JUDP�
PDWLFDOO\ GLVWLQJXLVK SOXUDOV JUHDWHU WKDQ WZR RP GXDOV�

̃ 7KH DEVHQFH RI JUDPPDWLFDO SOXUDOLW\ LQ ��D� FRQWUDVWV ZLWK LWV SUHVHQFH LQ ��E�� ��D� FDQQRW EH
LQWHUSUHWHG DV SOXUDO�

̃ 7KH DEVHQFH RI WKH PRGL୰HU WZR LQ ��E� GRHV QRW FRQWUDVW JUDPPDWLFDOO\ ZLWK LWV SUHVHQFH LQ
��F�� ��E� GRHV QRW H[FOXGH D GXDO UHDGLQJ�

܄ D� WKLV ERRN � H[DFWO\ RQH ERRN�
E� WKHVH ERRNV � WZR RU PRUH ERRNV�
F� WKHVH WZR ERRNV � H[DFWO\ WZR ERRNV�

ܘ 6HH DOVR +DOO ������ DQG 'UHVKHU ������ IRU D VLPLODU YLHZ RI SKRQRORJLFDO IHDWXUHV�

�



ܙ 7KH IHDWXUH ЩЫРНШХае DQG LWV GLDFKURQLF HPHUJHQFH LQ (QJOLVK

ي ,Q 3UHVHQW�'D\ (QJOLVK� WKH FRQWUDVWLYH IHDWXUH ௧௩௦௮௳ GLVWLQJXLVKHV PRGDOO\ PDUNHG FODXVHV�
H[SUHVVLQJ IXWXULW\� SRVVLELOLW\� RU QHFHVVLW\� RP RWKHU ୰QLWH FODXVHV �&RZSHU 	 +DOO ����D��

ي ,Q 3'(� ௧௩௦௮௳ LV VSHOOHG RXW E\ WKHPRGDO DX[LOLDULHV �ZLOO�ZRXOG� VKDOO�VKRXOG� FDQ�FRXOG� PD\�PLJKW�
PXVW��t :H XVH WKH WHUP PRGDOV WR PHDQ RQO\ WKHVH REOLJDWRULO\ ୰QLWH PRGDO DX[LOLDULHV� DQG QRW
SHULSKUDVWLF H[SUHVVLRQV OLNH KDYH WR RU EH JRLQJ WR� ZKLFK ZH DVVXPH GR QRW VSHOO RXW ௧௩௦௮௳�

ي &RZSHU 	 +DOO �����D� DUJXH WKDW WKH GHYHORSPHQW RI WKH (QJOLVK PRGDOV RP YHUEV WR 7 KHDGV LQ
0LGGOH DQG (DUO\ 0RGHUQ (QJOLVK �&ORVV ����� /LJKWIRRW ����� 5REHUWV ����� YDQ .HPHQDGH �����
:DUQHU ����� YDQ *HOGHUHQ ����� LQYROYHG WKH DGGLWLRQ RI ௧௩௦௮௳ WR WKH (QJOLVK ,Qୱ V\VWHP�

̃ %HIRUH WKH FKDQJH� �3UH��PRGDOV ZHUH YHUEV ZKRVH PRGDO PHDQLQJ ZDV OH[LFDO� QRW JUDPPDWLFDO
� MXVW DV WKH OH[LFDOO\ GXDO PHDQLQJ RI WKH ZRUG WZR LV QRW JUDPPDWLFDO��

̃ $েHU WKH FKDQJH� 0RGDOV VSHOO RXW ௧௩௦௮௳� DQG WKHLU DEVHQFH VLJQDOV WKH FRQWUDVWLYH DEVHQFH
RI WKLV IHDWXUH�

7KH FXUUHQW LQϑHFWLRQDO SDWWHUQ�

ي ,Q 3UHVHQW�'D\ (QJOLVK� WKH PRGDOV ZLOO� DQG WR D OHVVHU H[WHQW VKDOO� DV ZHOO DV RWKHU SHULSKUDVWLF FRQ�
VWUXFWLRQV OLNH EH JRLQJ WR� DUH XVHG WR H[SUHVV IXWXULW\�

ي 7KH VLPSOH SUHVHQW DQG WKH SUHVHQW SURJUHVVLYH FDQ EH XVHG ZLWK IXWXUDWH PHDQLQJ LQ PDWUL[ FODXVHV RQO\
ZKHQ WKH FODXVH GHVFULEHV D SODQ� RU D VFKHGXOH� WKDW KROGV DW VSHHFK WLPH �/DNR୯ ����� 9HWWHU ������u

܅ 3ODQQHG RU VFKHGXOHG HYHQWV DUH IHOLFLWRXV�
D� 7KH WUDLQ DUULYHV WKLV HYHQLQJ�
E� 7KH FKLOGUHQ DUH JRLQJ WR WKH EHDFK WRPRUURZ�

܆ (YHQWV WKDW DUH VLPSO\ SUHGLFWHG DUH QRW�
D� �7KH KXUULFDQH DUULYHV RQ WKH HDVW FRDVW WKH GD\ DुHU WRPRUURZ�
E� �7KH FDQGLGDWHעV UHSXWDWLRQ LV WDNLQJ D QRVHGLYH WKUHH GD\V ीRP QRZ�
F� �7KDW GLUHFWRU ZLQV DQ 2VFDU QH[W \HDU�

ي 6LPSOH SUHGLFWLYH FODXVHV UHTXLUH DQ RYHUW H[SUHVVLRQ RI IXWXULW\� �3ODQV DQG VFKHGXOHV FDQ DOVR EH PDUNHG
WKLV ZD\��

܇ D� 7KH KXUULFDQH ZLOO DUULYH RQ WKH HDVW FRDVW EHIRUH WRPRUURZ PRUQLQJ�
E� 7KDW GLUHFWRU ZLOO FHUWDLQO\ ZLQ DQ 2VFDU QH[W \HDU�

܈ D� 7KH WUDLQ ZLOO DUULYH ODWHU WKLV HYHQLQJ�
E� 7KH FKLOGUHQ ZLOO JR WR WKH EHDFK WRPRUURZ�

3UHGLFWLRQ� %HIRUH (QJOLVK PRGDOV ZHUH HVWDEOLVKHG DV D FODVV RI DX[LOLDULHV VSHOOLQJ RXW WKH FRQWUDVWLYH IHDWXUH
௧௩௦௮௳� WKH VLPSOH SUHVHQW ZDV QRW FRQWUDVWLYHO\ QRQ�PRGDO� DQG WKXV FRXOG EH XVHG WR H[SUHVV WKH IXOO
UDQJH RI IXWXUDWH PHDQLQJV�

*RDO WRGD\� WR GHPRQVWUDWH WKDW WKH SUHGLFWLRQ LV FRUUHFW� EDVHG RQ KLVWRULFDO FRUSXV GDWD�

ܙ ,Q 6SDQLVK DQG PDQ\ RWKHU ODQJXDJHV� LW LV VSHOOHG RXW E\ WKH IXWXUH DQG FRQGLWLRQDO WHQVH IRUPV �VHH &RZSHU ����� ZKR FDOOV WKLV
IHDWXUH ௬௬௦௭��
ܚ )XWXUH�UHIHUULQJ SUHVHQW�WHQVH IRUPV DUH DOVR SRVVLEOH LQ YDULRXV DGMXQFW FODXVHV� LQFOXGLQJ FRQGLWLRQDO DQWHFHGHQWV DQG ZKHQ FODXVHV�
VHH +XGGOHVWRQ 	 3XOOXP ������ ���� IRU D GHWDLOHG OLVW�

�



� 0HWKRGRORJ\
��� 7KH HPSLULFDO FKDOOHQJH

ي 3UREOHP ��� 'LVWLQJXLVKLQJ IXWXUDWH SUHVHQWV RP RUGLQDU\ SUHVHQWV�

̃ 6RPHWLPHV FOHDU RP FRQWH[W� HTXHQWO\ QRW�

̃ 6HDUFKLQJ H[LVWLQJ FRUSRUD �H�J� 33&+(� IRU SUHVHQW�WHQVH FODXVHV WXUQV XS DQ RYHUZKHOPLQJ QXP�
EHU RI LUUHOHYDQW H[DPSOHV�

̃ 7U\LQJ WR QDUURZ WKH VHDUFK E\ UHTXLULQJ RWKHU HOHPHQWV �H�J�� IXWXUH�UHIHUULQJ DGYHUELDOV� SUHMXGJHV
WKH GLVWULEXWLRQ RI IXWXUDWH SUHVHQWV� DQG WKXV FRXOG VNHZ WKH GDWD LQ XQNQRZQ ZD\V�

ي 3UREOHP ��� )LQGLQJ JHQXLQHO\ FRPSDUDEOH FURVV�WHPSRUDO GDWD�

̃ :H QHHG WR EH DEOH WR VD\ WKDW GL୯HUHQFHV LQ WKH HTXHQF\ RI IXWXUDWH SUHVHQWV UHୱHFW GL୯HUHQFHV LQ
WKH ODQJXDJH� UDWKHU WKDQ GL୯HUHQFHV LQ VXEMHFW PDWWHU� UHJLVWHU� HWF�

ي 6ROXWLRQ� $ VLQJOH WH[W WUDQVODWHG LQWR (QJOLVK LQ GL୯HUHQW SHULRGV → WKH &KULVWLDQ JRVSHOV�

��� 7KH WH[WV

ي )LYH YHUVLRQV RI WKH &KULVWLDQ JRVSHOV� GLJLWL]HG�

̃ *UHHN 1HZ 7HVWDPHQW *RVSHOV �:HVWFRWW 	 +RUW >����@ Q�G��

̃ 9XOJDWH /DWLQ *RVSHOV �+HW]HQDXHU �����

̃ $QJOR�6D[RQ *RVSHOV �$6*� �2OG (QJOLVK� FD� ��� ��� %RVZRUWK 	 :DULQJ �����

 WUDQVODWHG RP /DWLQ �HLWKHU WKH 9XOJDWH RU WKH HDUOLHU 9HWXV /DWLQD�

̃ 3XUYH\ V̉ UHYLVLRQ RI WKH :\FOLϏH %LEOH �3XUYH\� �0LGGOH (QJOLVK� FD� ����� 3XUYH\ Q�G��

 WUDQVODWHG RP WKH 9XOJDWH

 QRWل VR OLWHUDO DV :\FOLI �Vف EXW PRUH UK\WKPLFDO DQG LGLRPDWLFم �+HDWRQ ����� �����
WKXV SRWHQWLDOO\ PRUH UHSUHVHQWDWLYH RI WKH (QJOLVK RI LWV GD\

̃ .LQJ -DPHV 9HUVLRQ �.-9� �(DUO\ 0RGHUQ (QJOLVK� ���������� &RJOLDQR �����

 WUDQVODWHG RP WKH RULJLQDO *UHHN �EXW ZLWK VRPH UHFRXUVH WR SUHYLRXV WUDQVODWLRQV�

ي 'UDZEDFNV�

̃ 7UDQVODWLRQV� QRW RULJLQDO YHUQDFXODU WH[WV�

̃ 6FULSWXUDO �IRUPDO�� QRW FROORTXLDO�

̃ 7KH RXWSXW RI D VPDOO JURXS RI WUDQVODWRUV� QRW RI D EURDGHU FURVV�VHFWLRQ RI WKH SRSXODWLRQ�

̃ 6RPH SDWWHUQV PD\ EH GXH WR FRQVFLRXV SROLF\ FKRLFHV LQ WUDQVODWLRQ� UDWKHU WKDQ UHୱHFWLQJ WKH PRVW
QDWXUDO ZD\ RI H[SUHVVLQJ D PHDQLQJ�

ي +RZHYHU�

̃ 7KLV VHOHFWLRQ RI WH[WV LV WKH RQO\ ZD\ ZH NQRZ RI WR FRPSDUH VHPDQWLFDOO\ HTXLYDOHQW �RU QHDUO\
HTXLYDOHQW� FODXVHV RP PXOWLSOH VWDJHV RI (QJOLVK�

�



��� 7KH GDWDEDVH

ي 'DWDEDVH FUHDWHG LQ )LOH0DNHU 3UR� FRQWDLQLQJ DOO YHUVHV WKDW�

̃ FRQWDLQHG HLWKHU ZLOO RU VKDOO LQ WKH .-9� RU

̃ FRQWDLQHG D YHUE LQ WKH IXWXUH LQGLFDWLYH RU DRULVW VXEMXQFWLYH LQ WKH RULJLQDO *UHHNٹ�

ي 7KH .-9 RI HDFK YHUVH ZDV GXSOLFDWHG DV QHFHVVDU\ WR JLYH D VHSDUDWH UHFRUG IRU HDFK UHOHYDQW YHUE IRUP�

ي (DFK .-9 UHFRUG ZDV OLQNHG WR WKH FRUUHVSRQGLQJ YHUVH LQ WKH RWKHU YHUVLRQV�

ي 5HFRUGV ZHUH FRGHG �RQFH IRU DOO YHUVLRQV� IRU PRGDO ୱDYRXU �IXWXUDWH� YROLWLRQDO� FRQGLWLRQDO� HWF���

→ &RGLQJ ZDV GRQH SULPDULO\ RP WKH .-9� EXW GRXEWIXO FDVHV ZHUH FKHFNHG DJDLQVW DOO YHUVLRQV�

ي 5HVXOW�

̃ ���� WRWDO UHFRUGV�

̃ RI ZKLFK ���� ZHUH FRGHG DV IXWXUDWH�

ي 7KHVH ���� DUH WKH IRFXV RI RXU DWWHQWLRQ KHUH�

)LJXUH �� $ VDPSOH YLHZ RI WKH GDWDEDVH� VKRZLQJ 0DUN ���� LQ DOO ୰YH YHUVLRQV

ܛ 7KHVH ZHUH WKH PRVW FRPPRQ FRUUHVSRQGHQWV RI FODXVHV ZLWK ZLOO RU VKDOO LQ WKH .-9�

�



� 5HVXOWV DQG GLVFXVVLRQ
��� 2YHUYLHZ RI UHVXOWV

Q = ���� *UHHN 9XOJDWH $6* 3XUYH\ .-9
)XWXUH LQGLF� ��� ��ܞ� ��� ����� ؼ ؼ ؼ ؼ ؼ ؼ
$RULVW VEMY� ��� ��ܢ ؼ ؼ ؼ ؼ ؼ ؼ ؼ ؼ
)XW� SHUI� LQGLF� ؼ ؼ �� ��ܛ ؼ ؼ ؼ ؼ ؼ ؼ
)XW� SHULSKU� ؼ ؼ �� ��ܚ ؼ ؼ ؼ ؼ ؼ ؼ
7RWDO IXWXUH ��� ����� ��� ����� ؼ ؼ ؼ ؼ ؼ ؼ
,PSHUI� VEMY� ؼ ؼ �� ��ܘ ؼ ؼ ؼ ؼ ؼ ؼ
3OXSHUI� VEMY� ؼ ؼ � ���� ؼ ؼ ؼ ؼ ؼ ؼ
3HUI� LQGLF� ؼ ؼ � ���� ؼ ؼ ؼ ؼ ؼ ؼ
7RWDO SDVW ؼ ؼ �� �ܙ� ؼ ؼ ؼ ؼ ؼ ؼ
3UHV� LQGLF� �� ��ܚ �� ��ܙ ��� ����� �� ��ܛ � ����
3UHV� V\QFUٺ� ؼ ؼ ؼ ؼ ��� ��ܠ �� ��ܘ ؼ ؼ
3UHV� VEMY� � ���� �� ��ܚ �� ��ܜ �� ��ܙ ؼ ؼ
7RWDO SUHVHQW �� ��ܚ �� ��ܝ ��� ����� �� ��ܞ � ����
PD\�PDJDQ ؼ ؼ ؼ ؼ � ���� ؼ ؼ ؼ ؼ
VKDOO�VFHDORQ ؼ ؼ ؼ ؼ � ���� ��� ��ܘ� ��� ��ܚ�
VKRXOG ؼ ؼ ؼ ؼ ؼ ؼ �� ��ܙ �� ��ܚ
ZLOO�Q\OO ؼ ؼ ؼ ؼ �� ��ܘ � ���� ��� ��ܪ
ZRXOG ؼ ؼ ؼ ؼ ؼ ؼ � ���� �� ��ܙ
ZXU²DQ ؼ ؼ ؼ ؼ � ���� ؼ ؼ ؼ ؼ
7RWDO PRGDO ؼ ؼ ؼ ؼ �� ��ܙ ��� ����� ���� �����
2WKHU �� ��ܞ �� ��ܚ ��� ��ܤ �� �ܞ� ؼ ؼ

7DEOH �� ([SUHVVLRQ RI IXWXUH PHDQLQJ LQ DOO ୰YH YHUVLRQV RI WKH &KULVWLDQ JRVSHOV

.H\ REVHUYDWLRQV�

ي *UHHN DQG 9XOJDWH → PDMRULW\ IXWXUH WHQVH�
ي $QJOR�6D[RQ *RVSHOV → PDMRULW\ SUHVHQW WHQVH�
ي 3XUYH\فV YHUVLRQ RI WKH 0LGGOH (QJOLVK :\FOL୯H %LEOH → PDMRULW\ VKDOO�
ي .LQJ -DPHV 9HUVLRQ → PDMRULW\ VKDOO� EXW ZLOO JDLQLQJ JURXQG�

$Q H[DPSOH� 7KH WKUHH (QJOLVK WUDQVODWLRQV RI /XNH ������ VKRZQ LQ ���� LOOXVWUDWH WKH SURJUHVVLRQ QLFHO\�

܉ D� $6*� >َ@ IRU ²ÃP LF VHFJH ÕRZ� PDQHJD VÕFDÀ ²¨W KLJ LQ JÃQ� DQG Kí QH PDJRQ�
E� 3XUYH\� >َ@ IRU < VHLH WR \RX� PDQ\ VHNHQ WR HQWUH� DQG WKHL VFKXOHQ QRW PRZH�
F� .-9� >َ@ IRU PDQ\� , VD\ XQWR \RX� ZLOO VHHN WR HQWHU LQ� DQG VKDOO QRW EH DEOH�

ي ,Q ��D�� SUHVHQW LQGLFDWLYH VÕFDÀ DQG PDJRQ DUH ERWK XVHG ZLWK IXWXUH WLPH�UHIHUHQFH�

ي ,Q ��E�� VHNHQ LV DPELJXRXV EHWZHHQ SUHVHQW LQGLFDWLYH DQG VXEMXQFWLYH� VFKXOHQ QRW PRZH XVHV VKDOO WR
H[SUHVV IXWXULW\� ZLWK PRZH �> 0Q( PD\� LQ WKH LQ୰QLWLYH� ZKLFK E\ (0Q( ZDV QR ORQJHU SRVVLEOH�

ي ,Q ��F�� ERWK FODXVHV FRQWDLQ D PRGDO H[SUHVVLQJ IXWXULW\�

ܜ 0DQ\ SUHVHQW WHQVH IRUPV DW WKH UHOHYDQW VWDJH RI 2OG (QJOLVK ZHUH V\QFUHWLF IRU LQGLFDWLYH DQG VXEMXQFWLYH� 5DWKHU WKDQ JURXS WKHP
ZLWK HLWKHU FODVV� ZH FRXQW WKHVH IRUPV VHSDUDWHO\ KHUH�

�



$ JHQHUDO FRQϐUPDWLRQ RI WKH LQLWLDO K\SRWKHVLV�

→ ODFN RI FRQWUDVWLYH �L�H� JUDPPDWLFDO� ௧௩௦௮௳ FRUUHODWHV ZLWK D ZLGHU UDQJH RI PHDQLQJV IRU VLPSOH
مSUHVHQWل WHQVH�

→ UDQJH QDUURZV ZLWK WKH ULVH RI PRGDOV DV D V\QWDFWLFDOO\ GLVWLQFW FODVV�

�5HPDLQLQJ TXHVWLRQ� :K\ GRHV VKDOO SUHGRPLQDWH LQ 3XUYH\"�

��� 7KH LQLWLDO VWDWH� 2OG (QJOLVK

Q ���� $6*
3UHV� LQGLF� ��� �����
3UHV�V\QFU� ��� ��ܠ
3UHV�VEMY� �� ��ܜ
7RWDO SUHVHQW ��� �����
PD\�PDJDQ � ����
VKDOO�VFHDORQ � ����
ZLOO�Q\OO �� ��ܘ
ZXU²DQ � ����
7RWDO PRGDO �� ��ܙ
2WKHU ��� �ܤ �

7DEOH �� )XWXUH�UHIHUULQJ FODXVHV
LQ WKH $QJOR�6D[RQ *RVSHOV

,Q VHQWHQFHV H[SUHVVLQJ IXWXUDWH PHDQLQJV� WKHUH LV QR HYLGHQFH IRU D FRQ�
WUDVWLYH IHDWXUH ௧௩௦௮௳ LQ WKH $QJOR�6D[RQ *RVSHOV�

ي )LQLWH FODXVHV LQ 2OG (QJOLVK FRXOG EH HLWKHU LQGLFDWLYH RU VXEMXQFWLYH�
DQG ERWK FRXOG EH XVHG WR H[SUHVV IXWXUH PHDQLQJ�

ي 7KH LQGLFDWLYH�VXEMXQFWLYH GLVWLQFWLRQ ZDV DOUHDG\ LQ GHFOLQH DW WKLV
SRLQW� ZLWK PDQ\ V\QFUHWLF IRUPV� 8QDPELJXRXVO\ VXEMXQFWLYH IRUPV
DSSHDU RQO\ �� RI WKH WLPH�

ي 3HUKDSV PRVW WHOOLQJO\� ZH IRXQG QR HYLGHQFH WKDW WKH VXEMXQFWLYH
�RেHQ WKRXJKW RI DV H[SUHVVLQJ LUUHDOLV RU PRGDO PHDQLQJ� ZDV SUHI�
HUHQWLDOO\ XVHG WR H[SUHVV IXWXULW\�

ي 7KLV FRQ୰UPV ZKDW ZH KDG K\SRWKHVL]HG EDVHG RQ WKH VHFRQGDU\ OLW�
HUDWXUH� 7KH فSUHVHQWـ WHQVH LQ 2( ZDV PHUHO\ QRQ�SDVW� QRW FRQ�
WUDVWLYHO\ QRQ�PRGDO RU QRQ�IXWXUH� ,W WKXV HHO\ RFFXUUHG ZLWK IX�
WXUH LQWHUSUHWDWLRQV�

→ :H FRQFOXGH WKDW ௧௩௦௮௳ ZDV QRW SDUW RI WKH 2OG (QJOLVK WHQVH�PRRG V\VWHP� $GDSWLQJ WKH SULYDWLYH
IHDWXUHV RI ,Qୱ RP &RZSHU ������� 2OG (QJOLVK ୰QLWH FODXVHV ZHUH WKXV FKDUDFWHUL]HG E\ WKH IHDWXUH
GHSHQGHQFLHV LQ ���� 7KH GLVWLQFWLRQ EHWZHHQ LQGLFDWLYH DQG VXEMXQFWLYH FODXVHV ZDV EHLQJ ORVW� XOWLPDWHO\
௨௮ DQG ௲௭ FDPH WR EH EXQGOHG� VR WKDW QHLWKHU RFFXUUHG ZLWKRXW WKH RWKHU�

܊ 1RQSDVW 3DVW
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��� 7KH HQG VWDWH� (DUO\ 0RGHUQ (QJOLVK

Q ���� .-9
3UHV� LQGLF� � ����
VKDOO ��� ��ܚ�
VKRXOG �� ��ܚ
ZLOO ��� ��ܪ
ZRXOG �� ��ܙ
7RWDO 0RGDO ���� �����

7DEOH �� )XWXUH�UHIHUULQJ FODXVHV
LQ WKH .LQJ -DPHV 9HUVLRQ

,Q WKH .LQJ -DPHV 9HUVLRQ� WKH PRGDOV VKDOO DQG ZLOO DUH FDWHJRULFDOO\ XVHG
WR H[SUHVV IXWXULW\�

ي 7R VRPH H[WHQW� WKLV LV D FRQVHTXHQFH RI KRZ WKH GDWDEDVH ZDV EXLOW�
DেHU DOO� ZH VWDUWHG E\ ୰QGLQJ .-9 YHUVHV ZLWK WKHVH PRGDOV�

ي +RZHYHU� WKH LQFOXVLRQ RI RWKHU YHUVHV ZLWK IXWXUH LQGLFDWLYH RU DRULVW
VXEMXQFWLYH LQ WKH RULJLQDO *UHHN GRHV QRW VXEVWDQWLDOO\ DOWHU WKH SLF�
WXUH�

ي 6KDOO�VKRXOG SUHGRPLQDWHV� EXW ZLOO�ZRXOG LV DOVR IDLUO\ UREXVW�

ي %\ WKLV VWDJH ௧௩௦௮௳ ZDV IXOO\ HVWDEOLVKHG DV D FRQWUDVWLYH JUDPPDWLFDO IHDWXUH RI WKH (QJOLVK WHQVH�
PRRG�DVSHFW V\VWHP�

ي 7KH VLPSOH SUHVHQW WHQVH LV WKHUHIRUH FRQWUDVWLYHO\ QRQ�PRGDO� DQG LV QRW XVHG LQ FODXVHV FRQWDLQLQJ
௧௩௦௮௳� (DUO\ 0RGHUQ (QJOLVK ୰QLWH FODXVHV ZHUH FKDUDFWHUL]HG E\ WKH IHDWXUH GHSHQGHQFLHV LQ ����
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��� ,QWHULP VXPPDU\� 7KH EHJLQQLQJ DQG HQG RI WKH FKDQJH

ي 7KH PDLQ SUHGLFWLRQ LV ERUQH RXW�

̃ ,Q WKH .LQJ -DPHV YHUVLRQ� IXWXUH FODXVHV DUH FDWHJRULFDOO\ H[SUHVVHG ZLWK PRGDOV�

̃ ,Q WKH $QJOR�6D[RQ *RVSHOV� WKH\ DUH FDWHJRULFDOO\ H[SUHVVHG ZLWK SUHVHQW�WHQVH IRUPV�

ي 7KLV VXSSRUWV WKH DFFRXQW SURSRVHG E\ &RZSHU 	 +DOO �����D��

̃ 0௩௦௮௳ ZDV QRW SDUW RI WKH LQୱHFWLRQDO V\VWHP RI 2OG (QJOLVK� 3UHVHQW�WHQVH IRUPV ZHUH WKXV
QRW FRQWUDVWLYHO\ QRQ�PRGDO�

̃ %\ WKH HDUO\ ��WK &HQWXU\� ௧௩௦௮௳ ZDV SDUW RI WKH V\VWHP RI FRQWUDVWV LQ (QJOLVK� 3UHVHQW�WHQVH
IRUPV ZHUH FRQWUDVWLYHO\ QRQ�PRGDO� DQG ZHUH QRW XVHG LQ IXWXUH FODXVHV�

ي 1H[W� WKH WUDQVLWLRQ WKURXJK 0LGGOH (QJOLVK

�



� 7KH WUDQVLWLRQDO VWDJH� 0LGGOH (QJOLVK

Q ���� 3XUYH\
3UHV� LQGLF� �� ��ܛ
3UHV�V\QFU� �� ��ܘ
3UHV�VEMY� �� ��ܙ
7RWDO SUHVHQW �� ����
VKDOO�VFHDORQ ��� ��ܘ�
VKRXOG �� ��ܙ
ZLOO�Q\OO � ����
ZRXOG � ����
7RWDO PRGDO ��� ��ܛ�
2WKHU �� �ܞ�

7DEOH �� )XWXUH�UHIHUULQJ
FODXVHV LQ 3XUYH\

,I 0( LV DQ LQWHUPHGLDWH VWDJH EHWZHHQ WKH FRPSOHWH ODFN RI ௧௩௦௮௳ LQ 2( DQG
LWV IXOO\ FRQWUDVWLYH UROH LQ (0Q(� WKHQ ZH H[SHFW WR ୰QG D VPDOOHU SURSRUWLRQ RI
IXWXUH�UHIHUULQJ FODXVHV ZLWK PRGDOV LQ 0( WKDQ LQ (0Q(� :KLOH WKLV WUXH IRU
ZLOO� LW LV QRW IRU VKDOO� ZKLFK LV XVHG PRUH RেHQ LQ 3XUYH\ WKDQ LQ WKH .-9� :K\
LV VKDOO XVHG VR H[FOXVLYHO\ LQ WKH 0LGGOH (QJOLVK YHUVLRQ"

��� 6KDOO DV D PDWWHU RI HGLWRULDO SROLF\

$ SRVVLEOH DQVZHU�

ي 6LQFH WKH WH[WV ZHUH WUDQVODWLRQV� WKLV FRXOG UHୱHFW D GHOLEHUDWH VW\OLVWLF
FKRLFH RU HGLWRULDO SROLF\ RQ WKH SDUW RI WKH WUDQVODWRUV� UDWKHU WKDQ WKH
W\SLFDO UDQJH RI IXWXUH�UHIHUULQJ IRUPV LQ 0(�

ي ,I VR� ZH PLJKW H[SHFW GL୯HUHQW SURSRUWLRQV RI VKDOO YV� RWKHU IRUPV GHSHQG�
LQJ RQ ZKLFK YHUE IRUP ZDV XVHG LQ WKH 9XOJDWH VRXUFH�

$QG LQGHHG�

ي ,Q WKH :\FOL୯H�3XUYH\ WUDQVODWLRQ� WKH /DWLQ IXWXUH LQGLFDWLYH ZDV UHQGHUHG RYHUZKHOPLQJO\ ZLWK IRUPV
RI VKDOO ������ܛ

ي :KHUH WKH 9XOJDWH KDV IRUPV ZLWKRXW IXWXUH WHQVH PRUSKRORJ\� RU WKDW DUH DPELJXRXV EHWZHHQ WKH IXWXUH
SHUIHFW LQGLFDWLYH DQG WKH SHUIHFW VXEMXQFWLYH� IRUPV RI VKDOO DUH VWLOO YHU\ FRPPRQ LQ 3XUYH\� EXW PXFK
OHVV FDWHJRULFDOO\ XVHG�

9XOJDWH 9XOJDWH 9XOJDWH 9XOJDWH 9XOJDWH 9XOJDWH
IXW� LQGLF� IXW� SHULSKU� V\QFUHWLF SUHVHQW SDVW RWKHU
Q = ��� Q = �� Q = �� Q = �� Q = �� Q = ��

VKDOO�VKRXOG ��� ����� �� ����� �� �ܝ�� �� ��ܠ� �� ��ܝ� � ��ܣ
ZLOO�ZRXOG � ���� � �ܙ� ؼ ؼ ؼ ؼ � ��ܠ � ��ܝ
SUHVHQW �� ��ܘ ؼ ؼ �� ����� �� ����� ؼ ؼ � �����
RWKHU �� ��ܚ �� ��ܞ� � ��ܞ � ��ܙ �� ��ܛ� �� ��ܝ�
7RWDO QRQ�VKDOO �� ��ܜ �� ����� �� ��ܚ� �� ����� �� ��ܚ� �� �ܞ��

7DEOH �� 5HQGLWLRQV RI /DWLQ IXWXUH�UHIHUULQJ IRUPV LQ 3XUYH\

ي :KLOH IXWXUH LQGLFDWLYHV DUH DOPRVW DOZD\V WUDQVODWHG ZLWK VKDOO� RWKHU /DWLQ IRUPV VKRZ PRUH YDULDWLRQ�

ي :H WKXV K\SRWKHVL]H WKDW IRU 3XUYH\� WKHUH ZDV LQGHHG DQ HGLWRULDO SROLF\ WKDW WKH /DWLQ IXWXUH LQGLFDWLYH
VKRXOG EH WUDQVODWHG ZLWK VKDOO� REVFXULQJ ZKDW ZDV LQ IDFW DQ RSWLRQDO XVH RI PRGDOV WR H[SUHVV WKH IXWXUH�

→ &DVHV ZKHUH WKH /DWLQ XVHG VRPHWKLQJ RWKHU WKDQ WKH IXWXUH LQGLFDWLYH PD\ PRUH DFFXUDWHO\ UHYHDO
ZKDW ZDV JRLQJ RQ LQ (QJOLVK DW WKH WLPH RI 3XUYH\� PRGDOV ZHUH JDLQLQJ JURXQG DV D ZD\ RI
H[SUHVVLQJ WKH IXWXUH� EXW ZHUH QRW \HW REOLJDWRU\� WKH SUHVHQW WHQVH ZDV� DW WKDW VWDJH� VWLOO IDLUO\
UREXVWO\ XVHG WR H[SUHVV WKH IXWXUH�

7KH UDQJH RI PHDQLQJV RI IXWXUDWH SUHVHQWV LQ 0LGGOH (QJOLVK

ي ,I WKH XVH RI PRGDOV LV RSWLRQDO� ZH ZRXOG H[SHFW WKH SUHVHQW WHQVH WR EH XVHG WR H[SUHVV WKH IXOO UDQJH RI
IXWXUH PHDQLQJV� ,Q SDUWLFXODU� ZH H[SHFW WR ୰QG SUHVHQW�WHQVH PDWUL[ FODXVHV H[SUHVVLQJ VLPSOH SUHGLF�
WLRQV�

�



ي 7KHUH DUH �� SUHVHQW�WHQVH FODXVHV ZLWK IXWXUH WLPH�UHIHUHQFH LQ 3XUYH\�

̃ 2I WKH �� H[DPSOHV� �� ZHUH FOHDUO\ SUHGLFWLYH IXWXUDWH FODXVHV� OLNH WKH ୰UVW FRƎXQFW LQ /XNH �����
����� UHSHDWHG RP ����� 7KHVH ZRXOG UHTXLUH DQ RYHUW H[SUHVVLRQ RI ௧௩௦௮௳ LQ 3'(�

܌ D� $6*� >َ@ IRU ²ÃP LF VHFJH ÕRZ� PDQHJD VÕFDÀ ²¨W KLJ LQ JÃQ� DQG Kí QH PDJRQ�
E� 3XUYH\� >َ@ IRU < VHLH WR \RX� PDQ\ VHNHQ WR HQWUH� DQG WKHL VFKXOHQ QRW PRZH�
F� .-9� >َ@ IRU PDQ\� , VD\ XQWR \RX� ZLOO VHHN WR HQWHU LQ� DQG VKDOO QRW EH DEOH�

ي 7KHUH ZHUH DOVR �� H[DPSOHV ZKHUH WKH FODXVH LQ TXHVWLRQ ZDV LQ D UHODWLYH FODXVH� D SXUSRVH FODXVH� D
WHPSRUDO DGMXQFW FODXVH� RU VRPH RWKHU GHSHQGHQW FRQVWUXFWLRQ� 7KHVH ZHUH LQYDULDEO\ UHQGHUHG LQ .-9
ZLWK D PRGDO� EXW LQ 3'( ZRXOG JHQHUDOO\ EH LQ WKH SUHVHQW� ���� VKRZV DQ H[DPSOH RP /XNH �����

܍ D� $6*� >َ@ ²RQH PDQQHV VXQX IRUV\KÀ� ²RQQH KH F\PÀ RQ KLV P¨JHQ�ÀU\PPH�
DQG K\V I¨GHU� DQG KÃOHJUD HQJOD�

E� 3XUYH\� >َ@ PDQQXV VRQH VFKDO VFKDPH K\P� ZKDQQH KH FRPHWK LQ KLV PDLHVWH�
DQG RI WKH IDGULV� DQG RI WKH KRROL DXQJHOV�

F� .-9� >َ@ RI KLP VKDOO WKH 6RQ RI PDQ EH DVKDPHG� ZKHQ KH VKDOO FRPH LQ KLV RZQ JORU\�
DQG >LQ KLV@ )DWKHUעV� DQG RI WKH KRO\ DQJHOV�

ي 7KH RWKHU H[DPSOHV ZHUH IDLUO\ KHWHURJHQHRXV� VRPH KDG D FRQGLWLRQDO ୱDYRXU� RWKHUV FRXOG EH LQWHUSUHWHG
DV IXWXUHV RU DV JHQHULF� WLPHOHVV VWDWHPHQWV�

ي %XW LW LV IDLU WR VD\ WKDW LQ WKH 3XUYH\�:\FOL୯H JRVSHOV� WKH SUHVHQW WHQVH IRUPV ZHUH VWLOO ZHOO DWWHVWHG LQ
SUHGLFWLYH IXWXUH FODXVHV�

̃ ,W LV DOVR UHDVRQDEOH WR VXSSRVH WKDW LQ YHUQDFXODU WH[WV� ZKHUH QR WUDQVODWLRQ FRQYHQWLRQV DSSOLHG�
ZH PLJKW ୰QG D KLJKHU SURSRUWLRQ RI IXWXUDWH FODXVHV LQ WKH VLPSOH SUHVHQW� KRZHYHU� LWفV QRW DW DOO
FOHDU KRZ WR WHVW WKLV FRƎHFWXUH�

��� 7KH JUDPPDU LQ WUDQVLWLRQ

ي +RZ FDQ WKLV LQWHUPHGLDWH VWDJH EH UHSUHVHQWHG LQ VSHDNHUVف JUDPPDUV"

ي 6HYHUDO RSWLRQV IRU WKH VWDWXV RI D IHDWXUH ௧௩௦௮௳ LQ WKH ODWH ��WK FHQWXU\�

ܘ 0௩௦௮௳ LV DQ RSWLRQDO IHDWXUH RI 7 �FI� WKH DGMXQFW IHDWXUHV RI :LOWVFKNR� ������ ,WV DEVHQFH LV
QRW FRQWUDVWLYH�

ܙ &RPSHWLQJ JUDPPDUV� VSHDNHUV FRQWURO PXOWLSOH YHUVLRQV RI ,Qୱ� 2QH �FRQVHUYDWLYH� ODFNV ௧௩௦௮௳
DV D JUDPPDWLFDO IHDWXUH� DQRWKHU �LQQRYDWLYH� GRHV KDYH VXFK D IHDWXUH� 7KH UHOHYDQW SDUWV RI WKH
2( DQG (0Q( V\VWHPV FRH[LVWHG IRU VRPH SDUW RI WKH 0( SHULRG�
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ܚ &RPSHWLQJ UHDOL]DWLRQV� WKH IHDWXUH ௧௩௦௮௳ LV IXOO\ FRQWUDVWLYH LQ ,Qୱ E\ 0LGGOH (QJOLVK� EXW
LWV PRUSKRORJLFDO UHDOL]DWLRQ GHSHQGV RQ D FKRLFH EHWZHHQ FRQVHUYDWLYH DQG LQQRYDWLYH YRFDEXODU\
LWHPV�

̃ 0( KDV WKH ,Qୱ V\VWHP VKRZQ LQ ����� EXW ௧௩௦௮௳ LV RYHUWO\ VSHOOHG RXW RQO\ ZKHQ ௨௨௩�
௰௮௰ LV SUHVHQW� �6HH &RZSHU 	 +DOO ���� RQ D UROH IRU UHJLVWHU LQ D ODWH�LQVHUWLRQ PRGHO RI
PRUSKRORJ\��

̃ 7KH YRFDEXODU\ LWHPV VKDOO�VKRXOG DQG ZLOO�ZRXOG� UDWKHU WKDQ ௧௩௦௮௳ LWVHOI� DUH UHVWULFWHG WR
௨௨௩௰௮௰ FRQWH[WV�

ي 7KH VHFRQG DQG WKLUG SRVVLELOLWLHV VKRXOG KDYH GL୯HUHQW FRQVHTXHQFHV IRU WKH V\QWD[ RI ,Qୱ LQ 0LGGOH
(QJOLVK PRUH EURDGO\� 7KHVH UHPDLQ WR EH H[SORUHG�

� $ QHZ WUDQVLWLRQDO VWDJH" 3UHVHQW�'D\ (QJOLVK

ي 0RGDOV ZHUH XVHG LQ (0Q( LQ D ZLGHU VHW RI FRQWH[WV WKDQ WKH\ DUH LQ 3'(�

ي ,Q SDUWLFXODU� WKH\ ZHUH UHTXLUHG LQ IXWXUH�UHIHUULQJ DGMXQFW FODXVHV �H�J� ZKHQ� LI �� ZKHUH WKH\ DUH QR
ORQJHU SRVVLEOH� 7KXV� DV 9LVVHU ������ػ�� i����� QRWHV�ٻ

Q,ل WKH FRXUVH RI WKH HLJKWHHQWK FHQWXU\ WKH QXPEHU RI LQVWDQFHV ZLWK VKDOO SHUFHSWLEO\ GH�
FUHDVHV� VXEVHTXHQWO\ WKH XVH RI VKDOO + LQ୰QLWLYH LQ FRQGLWLRQDO FODXVHV SUDFWLFDOO\ SDVVHV LQWR
GHVXHWXGHم�

ܐ D� )RU ZKHQ WKH\ VKDOO ULVH ीRP WKH GHDG� WKH\ QHLWKHU PDUU\� QRU DUH JLYHQ LQ PDUULDJH� EXW DUH DV WKH DQJHOV
ZKLFK DUH LQ KHDYHQ� �.-9� 0DUN ������

E� ,I \H VKDOO DVN DQ\ WKLQJ LQ P\ QDPH� , ZLOO GR >LW@� �.-9� -RKQ ������

ي ,V ௧௩௦௮௳ ORVLQJ JURXQG LQ 3'( DV D FRQWUDVWLYH IHDWXUH RI ,Qୱ"

ي 7DJOLDPRQWH 	 \UF$ف' ������ VKRZ WKDW PRGDOV DUH LQ GHFOLQH LQ SUHVHQW�GD\ &DQDGLDQ (QJOLVK� EHLQJ
UHSODFHG LQ PDQ\ LQVWDQFHV E\� H�J�� KDYH WR� EH JRLQJ WR� EH DEOH WR� HWF�

ي ,I ௧௩௦௮௳ LV LQGHHG LQ WKH SURFHVV RI EHLQJ ORVW DV D FRQWUDVWLYH IHDWXUH RI ,Qୱ� WKHQ ZH VKRXOG ୰QG
SUHVHQW WHQVH IRUPV DJDLQ H[SDQGLQJ WKHLU UDQJH RI XVH�

ي $QG LQGHHG� ZH QRWH D QRYHO H[SDQVLRQ LQ WKH UDQJH RI WKH IXWXUH�UHIHUULQJ VLPSOH SUHVHQW� H[HPSOL୰HG
LQ �����

̃ $V ZLWK IXWXUDWH SUHVHQWV LQ WKH KLVWRULFDO FRUSRUD� WKHVH DUH YLUWXDOO\ LPSRVVLEOH WR VHDUFK IRU LQ
FRUSRUD RI SUHVHQW�GD\ (QJOLVK� :H KDYH FROOHFWHG D IHZ GR]HQ H[DPSOHV RP EURDGFDVW PHGLD DQG
D KDQGIXO RP SULQW PHGLD�

̃ 7KHVH H[DPSOHV DUH XQJUDPPDWLFDO IRU VRPH �SODXVLEO\ PRUH FRQVHUYDWLYH� VSHDNHUV� EXW IXOO\ JUDP�
PDWLFDO IRU RWKHUVټ�

ܝ 6HH DOVR %LEHUDXHU 	 5REHUWV �������
ܞ :H KDYH QRW FRQGXFWHG DQ\ IRUPDO VWXG\ RU VXUYH\� EXW WZR RI WKH FRDXWKRUV RQ WKLV SDSHU UHMHFW WKH H[DPSOHV LQ ����� ZKLOH WKH
RWKHU WKUHH FRDXWKRUV ୰QG WKHP IXOO\ JUDPPDWLFDO� 7KH H[DPSOHV ZHUH FROOHFWHG E\ RQH RI WKH DXWKRUV IRU ZKRP WKH\ VWDQG RXW DV
XQJUDPPDWLFDO�

��



ܑ � QHZ FRQWH[WV IRU IXWXUDWH SUHVHQW LQ 3'(�
D� ,Q WKH FRQVHTXHQW RI D IXWXUH�RULHQWHG FRQGLWLRQDO�ٽ
,I , GRQעW WHOO 3DWW\ DERXW .DWLH� WKH FOLHQWV ORVH WKH FDVH� �'DPDJHV� 6HDVRQ �� HS� ��

E� ,Q D PDWUL[ RU HPEHGGHG TXHVWLRQ UHIHUULQJ WR D IXWXUH VLWXDWLRQ�
L� %XW KH JHWV FRQࣝUPHG� ULJKW" �UHIHUULQJ WR D SRVVLEOH IXWXUH QRPLQDWLRQ� 7KH :HVW :LQJ� 6HDVRQ ��
HS� ���

LL� ,I WKH SUHVV ࣝQGV RXW QH[W PRQWK RU QH[W \HDU� WKHQ , GRQעW NQRZ ZKDW KDSSHQV WR \RX RU \RXU SUHVLGHQF\�
�7KH :HVW :LQJ� 6HDVRQ �� HS� ���

F� ,Q D FODXVH PRGL୰HG E\ DQ DGYHUE OLNH PD\EH RU KRSHIXOO\�
0D\EH KHˬV XS GRLQע WKH SROND ࣝYH PLQXWHV ीRP QRZ� �7KH :HVW :LQJ� 6HDVRQ �� HS� ��

G� (PEHGGHG XQGHU D FODXVH ZLWK D PRGDO� D YHUE ZLWK PRGDO PHDQLQJ� RU D QHJDWHG YHUE�
:HעUH GHDGORFNHG DW ���� 0LOOLRQ� Vע&%& SXVKLQJ IRU PRUH DुHU�VFKRRO FDUH� , GRQעW WKLQN ZH JHW WKDW RXW
RI FRPPLWWHH� �7KH :HVW :LQJ� 6HDVRQ �� HS� ��

H� &OHেV�
7KDWעV ZK\ WKH RWKHU JX\ ZLQV� �VDLG PRQWKV EHIRUH WKH HOHFWLRQ� �7KH :HVW :LQJ� 6HDVRQ �� HS� ��

ي ,W VHHPV WKDW WKH SUHVHQFH RI DQ DSSURSULDWH RSHUDWRU �TXHVWLRQ RU PRGDO�� HLWKHU DGMRLQHG WR WKH FODXVH
RU LQ D KLJKHU FODXVH� PDNHV RYHUW UHDOL]DWLRQ RI ௧௩௦௮௳ RSWLRQDO LQ D IXWXUH�UHIHUULQJ FODXVH�

7KH FRXUVH RI WKLV FKDQJH�

ي ,Q (0Q( �UHSUHVHQWHG E\ WKH .-9�� PRGDOV VXFK DV ZLOO DQG VKDOO DSSHDU WR KDYH EHHQ REOLJDWRU\ LQ DOO
IXWXUH�UHIHUULQJ FODXVHV� LQFOXGLQJ WHPSRUDO DQG FRQGLWLRQDO DGMXQFWV�

ي $W VRPH SRLQW LQ WKH LQWHUYHQLQJ FHQWXULHV� WKH PRGDOV EHFDPH PRUH UHVWULFWHG� QR ORQJHU EHLQJ SRVVLEOH
LQ WHPSRUDO DQG FRQGLWLRQDO DGMXQFW FODXVHV �DV 9LVVHU DQG RWKHUV QRWHG��

ي 1RZ� IRU VRPH FRQWHPSRUDU\ VSHDNHUV RI 3'( �UHSUHVHQWHG E\ WKH DWWHVWHG H[DPSOHV DERYH�� PRGDOV DUH
\HW IXUWKHU UHVWULFWHG� EHFRPLQJ RSWLRQDO LQ WKH VFRSH RI D EURDGHU UDQJH RI RSHUDWRUV�

ي 7KLV PLJKW LQGLFDWH WKDW WKH VWDWXV RI ௧௩௦௮௳ LV QRZ FKDQJLQJ� RP D FRQWUDVWLYH IHDWXUH RI WKH ,Qୱ
SDUDGLJP WR DQ RSWLRQDO PRGL୰HU IHDWXUH�

→ $OWHUQDWLYHO\� LW FRXOG EH WKDW ௧௩௦௮௳ LV EHFRPLQJ D FRQWUDVWLYH IHDWXUH RI &RPS� DVVRFLDWHG ZLWK
YDULRXV RSHUDWRUV DQG DGMXQFWV� RU OLFHQVHG E\ KLJKHU YHUEV� 7KLV ZRXOG EH FRQVLVWHQW ZLWK WKH
HTXHQW REVHUYDWLRQ WKDW JUDPPDWLFDOO\ VLJQL୰FDQW HOHPHQWV FRPH WR RFFXS\ KLJKHU DQG KLJKHU
SRVLWLRQV LQ WKH VWUXFWXUH RYHU WLPH�

� &RQFOXVLRQ
ي ,Q 2OG (QJOLVK� QR FRQWUDVWLYH PRGDOLW\ LQ WKH ,Qୱ V\VWHP

ي ,Q0LGGOH (QJOLVK� ௧௩௦௮௳ ULVLQJ DV SDUW RI WKH ,Qୱ V\VWHP� SRVVLEO\ VSHFL୰HG LQ VRPH ZD\ DV LQQRYDWLYH�

ي ,Q (DUO\ 0RGHUQ (QJOLVK� ௧௩௦௮௳ IXOO\ FRQWUDVWLYH ZLWKLQ WKH ,Qୱ V\VWHP→ DOO IXWXUH�UHIHUULQJ FODXVHV
UHTXLUH D PRGDO�

ي َDQG LQ 3UHVHQW�'D\ (QJOLVK� GHFOLQH RI ௧௩௦௮௳ DV FRQWUDVWLYH IHDWXUH RI ,Qୱ �SRVVLEO\ EHFRPLQJ D
FRQWUDVWLYH IHDWXUH RI &RPS��

ܟ :H KDYH KDSSHQHG XSRQ RQH VWDUWOLQJO\ HDUO\ H[DPSOH RI WKLV W\SH� LQ D OHWWHU RP -� 6� 0F&XDLJ WR 6LU -RKQ $� 0DFGRQDOG� GDWHG ��
2FWREHU ����� TXRWHG LQ :DUG ������ ���� 8QOHVVل \RX DJDLQ FRQWHVW WKH FRQVWLWXHQF\� ZH ORVH LWم�
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$SSHQGL[� $EVHQFH RI WUDQVODWLRQ HϏHFWV LQ $6* DQG .-9
ي 1HLWKHU WKH $QJOR�6D[RQ *RVSHOV QRU WKH .LQJ -DPHV 9HUVLRQ VKRZV HYLGHQFH RI D FDWHJRULFDO WUDQVODWLRQ
SROLF\ DQDORJRXV WR 3XUYH\فV XVH RI VKDOO WR WUDQVODWH WKH /DWLQ IXWXUH LQGLFDWLYH�

,Q WKH $QJOR�6D[RQ *RVSHOV�

ي /DUJHU QXPEHUV RI مRWKHUل IRUPV �VXFK DV EHـ WR ௰௬ف� DUH IRXQG ZKHQ WKH 9XOJDWH KDV VRPHWKLQJ RWKHU
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WKDQ IXWXUH LQGLFDWLYH RU V\QFUHWLF IRUPV� (�J�� LQ /XNH ����� $6* IROORZV WKH VWUXFWXUH RI WKH /DWLQ PRUH
FORVHO\ WKDQ WKH ODWHU WUDQVODWLRQV GR�

ܒ D� 9XOJDWH� َTXHP FRPSOHWXUXV HUDW LQ ,HUXVDOHP ZKLFKـ� KH ZDV WR FRPSOHWH LQ -HUXVDOHPف�
E� $6*� َ²H KH WR JHI\OOHQQH Z¨V RQ +LHUXVDOHP WKDWـ� KH ZDV WR IXOϐOO LQ -HUXVDOHPف�
F� 3XUYH\� َZKLFK KH VFKXOGH IXO̓OOH LQ -HUXVDOHP
G� .-9� َZKLFK KH VKRXOG DFFRPSOLVK DW -HUXVDOHP

ي +RZHYHU� IRU DOO /DWLQ IXWXUH�UHIHUULQJ IRUPV� WKH SUHVHQW WHQVH LV D UREXVWO\ DWWHVWHG RSWLRQ LQ $6*�

9XOJDWH 9XOJDWH 9XOJDWH 9XOJDWH 9XOJDWH 9XOJDWH
IXW� LQGLF� IXW� SHULSKU� V\QFUHWLF SUHVHQW SDVW RWKHU
Q = ��� Q = �� Q = �� Q = �� Q = �� Q = ��

PRGDO � ���� �� ��ܠ� ؼ ؼ � ��ܘ � ��ܠ � ��ܝ
SUHVHQW ��� ����� � ��ܚ� �� ����� �� ����� � ��ܜ� �� ��ܠ�
RWKHU �� ��ܟ �� ����� � ��ܞ �� ��ܧ �� ����� �� �����

7DEOH �� )XWXUH�UHIHUULQJ IRUPV LQ WKH 9XOJDWH DQG WKHLU FRUUHVSRQGHQWV LQ WKH $QJOR�6D[RQ *RVSHOV

,Q WKH .LQJ -DPHV 9HUVLRQ�

ي 7KH .-9 RYHUZKHOPLQJO\ XVHV PRGDOV WR WUDQVODWH DOO *UHHN IXWXUH�UHIHUULQJ IRUPV�

ي :KLOH WKH SURSRUWLRQV RI GL୯HUHQW PRGDOV YDU\ VRPHZKDW DFURVV WKH GL୯HUHQW *UHHN VRXUFHV� DQG VKDOO
LV FRQVLVWHQWO\ WKH PRVW FRPPRQ RYHUDOO� QR *UHHN IRUP LV VR FRQVLVWHQWO\ PDSSHG RQWR D VLQJOH .-9
WUDQVODWLRQ DV WKH /DWLQ IXWXUH LQGLFDWLYH LV WR VKDOO LQ 3XUYH\

*UHHN *UHHN *UHHN
IXW� LQGLF� DRU� VEMY� SUHVHQW
Q = ��� Q = ��� Q = ��

PD\�PDJDQ ؼ ؼ ؼ ؼ ؼ ؼ
VKDOO�VFHDORQ ��� ��ܝ� ��� ����� �� ��ܞ�
VKRXOG � ���� �� ��ܠ �� ��ܩ
ZLOODQ�Q\OODQ ��� ��ܙ� �� ��ܠ �� ��ܙ�
ZRXOG � ���� � ���� � ��ܘ
ZXU²DQ ؼ ؼ ؼ ؼ ؼ ؼ
7RWDO PRGDO ��� ����� ��� ������ �� ������
3UHV� LQG� � ���� ؼ ؼ ؼ ؼ
3UHV� V\QFU� ؼ ؼ ؼ ؼ ؼ ؼ
3UHV� VEM� ؼ ؼ ؼ ؼ ؼ ؼ
7RWDO SUHVHQW � ���� � ���� � ����
2WKHU ؼ ؼ ؼ ؼ ؼ ؼ

7DEOH �� 7UDQVODWLRQV RI *UHHN IXWXUH�UHIHUULQJ IRUPV LQ WKH .LQJ -DPHV 9HUVLRQ

→ ,Q QHLWKHU WKH $6* QRU WKH .-9 GR ZH VHH WKH NLQG RI V\VWHPDWLF FRUUHODWLRQ WR WKH VSHFL୰F IRUP RI WKH
VRXUFH �*UHHN RU 9XOJDWH /DWLQ� WKDW ZH ୰QG LQ WKH 0LGGOH (QJOLVK 3XUYH\ WUDQVODWLRQ�
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