
)RUPDO�DQG�(PSLULFDO�$UJXPHQWV�&RQFHUQLQJ�3KRQRORJLFDO�$FTXLVLWLRQ

0DUN�+DOH�DQG�&KDUOHV�5HLVV
&RQFRUGLD�8QLYHUVLW\��0RQWUpDO

���,QWURGXFWLRQ

7KLV�SDSHU�GUDZV�RQ�WKH�JHQHUDWLYH�OLWHUDWXUH�LQ�SKRQRORJLFDO�DFTXLVLWLRQ��DV�ZHOO�DV�RQ�WKH�ZRUN�RI
SKRQHWLFLDQV� DQG� SV\FKROLQJXLVWLFV�� LQ� DQ� DWWHPSW� WR� SURSRVH� D� XQLILHG� YLHZ� RI� WKH� DFTXLVLWLRQ� RI
SKRQRORJLFDO�FRPSHWHQFH��:H�VWDUW�ZLWK�DQ�H[DPLQDWLRQ�RI�WKH�2SWLPDOLW\�7KHRUHWLF��27��DFFRXQW
RI� WKH� ZHOO�NQRZQ� FRPSUHKHQVLRQ�SURGXFWLRQ� GLOHPPD� LQ� FKLOG� ODQJXDJH� JLYHQ� E\� 6PROHQVN\
�����DE����:H�ZLOO�DUJXH�WKDW�6·V�PRGHO�HQFRXQWHUV�WZR�UHODWHG�VHULRXV�GLIILFXOWLHV�³�WKH�ILUVW�FR Q�
FHUQLQJ�KLV� SURSRVHG�SDUVLQJ� DOJRULWKP�DQG� WKH� VHFRQG� FRQFHUQLQJ� WKH� LVVXH� RI� WKH� OHDUQDELOLW\� RI
XQGHUO\LQJ� IRUPV�� :H� RIIHU� DOWHUQDWLYH� SDUVLQJ� DOJRULWKPV� DQG� H[DPLQH� WKHLU� LPSOLFDWLRQV� IRU
OHDUQDELOLW\� DQG� WKH� LQLWLDO� UDQNLQJ� RI�27� FRQVWUDLQWV��:H� DOVR� SURSRVH� D� UHDQDO\VLV� RI� WKH� 6XEVHW
3ULQFLSOH�LQ�SKRQRORJ\��HVSHFLDOO\�DV�DSSOLHG�WR�WKH�DFTXLVLWLRQ�RI�SKRQRORJLFDO�¶LQYHQWRULHV·��)LQDOO\�
ZH� SURSRVH�� EDVHG� RQ� HYLGHQFH� IURP� D� YDULHW\� RI� VRXUFHV�� WKDW� WKH� UHVROXWLRQ� RI� WKH� FRPSUHKH Q�
VLRQ�SURGXFWLRQ�GLOHPPD�OLHV�QRW�LQ�SKRQRORJLFDO�GRPDLQ��OLQJXLVWLF�FRPSHWHQFH���EXW�UDWKHU�LQ�WKH
GRPDLQ�RI�LPSOHPHQWDWLRQ�RI�OLQJXLVWLF�NQRZOHGJH��SHUIRUPDQFH���:LWK�D�UHYLVLRQ�RI�FHUWDLQ�DVSHFWV
RI� WKH�27�PRGHO� IRU�FKLOGUHQ·V�SKRQRORJLHV�DQG�RI� OHDUQDELOLW\� WKHRU\� LQ�SKRQRORJ\�� WKH�SDSHU� D W�
WHPSWV�WR�FRQWULEXWH�ERWK�WR�UHVHDUFK�RQ�27�DQG�WR�WKH�VWXG\�RI�SKRQRORJLFDO�DFTXLVLWLRQ�JH QHUDOO\�

:H�EHOLHYH�WKDW�WKH�VWXG\�RI�SKRQRORJ\�LQYROYHV�D�FKDUDFWHUL]DWLRQ�RI�PHQWDO�UHSUHVHQWDWLRQV�DQG
FRPSXWDWLRQV� LQYROYLQJ� WKHVH� UHSUHVHQWDWLRQV�� ,Q� RWKHU� ZRUGV�� SKRQRORJ\� LV� JUDPPDU�� $OWHUQDWLYH
YLHZV� LQFOXGH� WKH� FKDUDFWHUL]DWLRQ� RI� ¶WHQGHQFLHV·� DQG� ¶WUHQGV·� VRPHWLPHV� VXEVXPHG� XQGHU� WKH� LOO�
GHILQHG�QRWLRQ�RI�¶PDUNHGQHVV�·�H�J���´7KH�JRDO�RI�SKRQRORJ\�LV�WKH�FRQVWUXFWLRQ�RI�D�WKHRU\�LQ�ZKLFK
FURVV�OLQJXLVWLFDOO\� FRPPRQ� >EXW� QRW� QHFHVVDULO\� XQLYHUVDO�PK� 	� FU@� DQG� ZHOO�HVWDEOLVKHG� SURFHVVHV
HPHUJH�IURP�YHU\�VLPSOH�FRPELQDWLRQV�RI�WKH�GHVFULSWLYH�SDUDPHWHUV�RI�WKH�PRGHOµ��0F&DUWK\������
>HPSKDVLV�DGGHG�PK�	�FU@��:H�WDNH�WKH�JRDO�WR�EH�WKH�GHYHORSPHQW�RI�D�WKHRU\�RI�SRVVLEOH�LPSRVVLEOH
KXPDQ�ODQJXDJH��QRW�´FRPPRQµ��VWDWLVWLFDOO\�SUHSRQGHUDQW��KXPDQ�ODQJXDJHV��%ULHIO\��WKH�TXHVWLRQ
RI�ZKDW�JHWV�FRXQWHG� LQ�GHWHUPLQLQJ�´FRPPRQQHVVµ�REYLRXVO\� OHDGV� WR� LQVXUPRXQWDEOH�GLIILFXOWLHV�
JLYHQ�WKH�VWDQGDUG�DVVXPSWLRQ�DPRQJ�JHQHUDWLYH�OLQJXLVWV�WKDW�WKH�REMHFW�RI�VWXG\�LV�FRPSXWDWLRQDO
V\VWHPV�� QRW� VSHHFK� FRPPXQLWLHV�� IRU� H[DPSOH�� ´&RPPRQµ� IHDWXUHV� DUH� DUWLIDFWV� RI� WKH� VDPSOLQJ
SURFHVV��SKRQHWLF�IDFWRUV�JUDPPDWLFDOL]HG�WKURXJK�KLVWRULFDO�FKDQJH�DFTXLVLWLRQ��FI��+DOH��������HWF��
VRPH�RI�ZKLFK�DUH� LQWHUHVWLQJ�DQG� LPSRUWDQW�GRPDLQV�RI� LQTXLU\��EXW��ZKLFK� DUH� VWULFWO\� VSHDNLQJ�
H[WUD�JUDPPDWLFDO�

7KH�VWXG\�RI�DFTXLVLWLRQ�LQFOXGHV�D�FKDUDFWHUL]DWLRQ�RI�WKH�LQLWLDO�VWDWH�RI�WKH�JUDPPDU��6
�
��DQG�D

WKHRU\�RI�D�OHDUQLQJ�SDWK�IURP�6
�
�WR�D�VXEVHTXHQW�VWDWH�6

Q
��2XU�SRLQW�RI�YLHZ�LV�D�VWURQJO\�LQQDWLVW�D S�

SURDFK�WR�FKLOG�JUDPPDU��EXW�D�SHUIRUPDQFH�EDVHG�DFFRXQW�RI�PDQ\�RI�WKH�SHFXOLDULWLHV�RI�FKLOGUHQ·V
VSHHFK�SURGXFWLRQ���7KHUH�H[LVW�RSSRVLQJ�K\SRWKHVHV�LQ�WKH�DFTXLVLWLRQ�OLWHUDWXUH�ZKLFK�DUH�GLUHFWO\
UHOHYDQW�WR�WKHVH�GLVWLQFWLRQV���7KHVH�DUH�RXWOLQHG�LQ�����DQG�����EHORZ�

�����7KH�1DWXUH�RI�&KLOG�3KRQRORJ\
D��7KH�6WURQJ�,GHQWLW\�K\SRWKHVLV��ZKLFK�KROGV�WKDW�FKLOG�SKRQRORJ\�LV�JRYHUQHG�E\
WKH�VDPH�SULQFLSOHV�DV�DGXOW�SKRQRORJ\
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E��7KH�YLHZ�WKDW�FKLOG�SKRQRORJ\�LV�IXQGDPHQWDOO\�GLVWLQFW�IURP�DGXOW�SKRQRORJ\³
OLFHQVLQJ�SURFHVVHV�XQDWWHVWHG� LQ� DGXOW� ODQJXDJH�� GHSHQGHQW� RQ� D� VHULHV� RI� GHYHOR S�
PHQWDO�VWDJHV��HWF�

����7KH�1DWXUH�RI�WKH�(YLGHQFH
D��'HYLDWLRQV�IURP�WDUJHW�IRUPV�³�LQ�FKLOGUHQ·V�DV�ZHOO�DV�DGXOWV·�JUDPPDUV�³�DUH�WR
EH� DWWULEXWHG� WR� SHUIRUPDQFH� HIIHFWV�� LQFOXGLQJ� QRQ�OLQJXLVWLF� FRJQLWLYH� DQG� PRWRU
SURFHVVLQJ

E��0DQ\� GHYLDWLRQV� IURP� WDUJHW� IRUPV� DUH� WKH� UHVXOW� RI� ¶FKLOG� SKRQRORJ\·� �L�H��� WKH
FKLOG·V� SKRQRORJLFDO� FRPSHWHQFH��³� JUDPPDWLFDO� HIIHFWV� IRU� ZKLFK� WKH� WDUJHW� OD Q�
JXDJH�SURYLGHV�QR�HYLGHQFH

:H�ZLOO� DUJXH� WKDW� ERWK� HPSLULFDO� HYLGHQFH� DQG� OHDUQDELOLW\� FRQVLGHUDWLRQV� IDYRU� WKH� �D�� K\SRWK H�
VHV³WKDW�LV��ZH�VXSSRUW�WKH�6WURQJ�,GHQWLW\�+\SRWKHVLV�DQG�WKH�K\SRWKHVLV�WKDW�GHYLDWLRQV�IURP�WD U�
JHWV�DUH�ODUJHO\�GXH�WR�SHUIRUPDQFH�HIIHFWV�

����6PROHQVN\������D�

6PROHQVN\������D������E��KHQFHIRUWK�6��DWWHPSWV�WR�DFFRXQW�IRU�WKH�SHFXOLDULWLHV�RI�FKLOGUHQ·V�VSHHFK
RXWSXW�DQG�WKH�ZHOO�NQRZQ�GLVFUHSDQF\�EHWZHHQ�WKHLU�LQDFFXUDWH�SURGXFWLRQ�RI�DGXOW�ZRUGV�DQG�WKHLU
H[WUHPHO\�DFFXUDWH�SDUVLQJ�RI�DGXOW�VSHHFK�E\�DSSHDOLQJ�WR�WKH�VWDWH�RI�WKHLU�JUDPPDU��,Q�SDUWLFXODU�6
UHMHFWV� WKH� QRWLRQ� WKDW� WKHUH� LV� D� ´GUDPDWLFDOO\� JUHDWHU� SHUIRUPDQFH�FRPSHWHQFH� JDS� IRU� FKLOGUHQµ
�S�����6�SURSRVHV�WKDW�D�VLQJOH�27�JUDPPDU�FDQ�JHQHUDWH�ERWK�DGXOW�OLNH�FRPSUHKHQVLRQ�DQG�FKLOG�
OLNH�SURGXFWLRQ�LI�RQH�DVVXPHV�WKDW�DW�WKH�LQLWLDO�VWDWH�RI�WKH�JUDPPDU��6 ���27�:HOO�IRUPHGQHVV��:�
FRQVWUDLQWV�DUH�UDQNHG�DERYH�)DLWKIXOQHVV��)��FRQVWUDLQWV�ZKLFK�YDOXH�FRUUHVSRQGHQFH�EHWZHHQ�LQSXW
IRUPV��XQGHUO\LQJ�UHSUHVHQWDWLRQV��DQG�RXWSXW�IRUPV��VXUIDFH�SKRQHWLF�UHSUHVHQWDWLRQV���6·V�SURSRVDO
LV�UHSUHVHQWHG�LQ�����

����6LQJOH�27�JUDPPDU�JHQHUDWHV�DGXOW�OLNH�FRPSUHKHQVLRQ�DQG�GHJHQHUDWH��XQPDUNHG�FKLOG�RXWSXW
LI�DW�6��

:HOOIRUPHGQHVV�FRQVWUDLQWV�!!�)DLWKIXOQHVV�FRQVWUDLQWV

����6PROHQVN\·V�3DUVLQJ�$OJRULWKP

6�LQJHQLRXVO\�H[SORLWV�D�GLVWLQFWLRQ�EHWZHHQ�WKH�QDWXUH�RI�SURGXFWLRQ�DQG�FRPSUHKHQVLRQ�LQ�DQ�27
PRGHO��7KLV�GLVWLQFWLRQ�LV�VNHWFKHG�LQ�����DQG�����

����352'8&7,21��27�JUDPPDU�VHOHFWV�WKH�PRVW�¶KDUPRQLF·� RXWSXW�VXUIDFH�IRUP��IURP�WKH�VHW�RI�FDQ�
GLGDWHV�ZKLFK�*(1�SURYLGHV��IRU�D�JLYHQ� LQSXW�85

����&2035(+(16,21�� �VDPH��27�JUDPPDU·V� VHOHFWV� WKH �PRVW� KDUPRQLF� LQSXW�85� IRU� D� JLYHQ�RE�
VHUYHG�RXWSXW�VXUIDFH�IRUP

6·V� PRGHO� LV� LQWXLWLYHO\� VDWLVI\LQJ�� WKH� SURGXFWLRQ� RI� SKRQRORJLFDO� IRUPV� UHSUHVHQWV� WKH� 27�
JUDPPDU·V�VHOHFWLRQ�RI�WKH�PRVW�¶KDUPRQLF·�RXWSXW�IRU�D�JLYHQ�LQSXW��WKH�VHW�RI�FDQGLGDWHV�EHLQJ�JH Q�
HUDWHG�E\�*(1���WKH�FRPSUHKHQVLRQ�RI�SKRQRORJLFDO�IRUPV��RQ�WKH�RWKHU�KDQG��UHSUHVHQWV�WKH��VDPH�
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27�JUDPPDU·V�VHOHFWLRQ�RI�WKH�PRVW�KDUPRQLF� LQSXW�IRU�D�JLYHQ�RXWSXW��DJDLQ�ZLWK�WKH�FDQGLGDWH�VHW
EHLQJ�JHQHUDWHG�E\�*(1���6�GHPRQVWUDWHV�WKDW�WKH�WZR�DOJRULWKPV�ZLOO�QRW�DOZD\V�FRQYHUJH�XSRQ�WKH
VDPH�LQSXW�RXWSXW�PDSSLQJ�DW�6 ���IRU�LQVWDQFH��OHDGLQJ�WR�D�GLIIHUHQFH�LQ�SURGXFWLRQ�DQG�FRPSUHKH Q�
VLRQ��$V� 6� VWDWHV�� ´:KDW� GLIIHUV� EHWZHHQ� ´SURGXFWLRQ� DQG� ¶FRPSUHKHQVLRQ·� LV� RQO\� ZKLFK� VWUXFWXUHV
FRPSHWH��VWUXFWXUHV�WKDW�VKDUH�WKH�VDPH�XQGHUO\LQJ�IRUP�LQ�WKH�IRUPHU�FDVH��VWUXFWXUHV�WKDW�VKDUH�WKH
VDPH�VXUIDFH�IRUP�LQ�WKH�ODWWHU�FDVHµ��S����

,Q�����ZH�KDYH�DGDSWHG�6·V�FRQVWUDLQW�WDEOHDX[�WR�VKRZ�KRZ�WKH�GLVWLQFWLRQ�ZRUNV��&RPSDUH�WKH
SURQXQFLDWLRQ�RI�D�VWRUHG�OH[HPH��kQt��WR�WKH�FRPSUHKHQVLRQ�RI�WKLV�VDPH�OH[HPH�DV�SURQRXQFHG�E\

DQ�DGXOW���6LQFH�WKH�:�FRQVWUDLQWV�DUH�DOO�UDQNHG�KLJK��HYHU\�SRVVLEOH�FDQGLGDWH�IRUP�H[FHSW�IRU�WKH
PRVW�XQPDUNHG�ZLOO� YLRODWH� VRPH�:�FRQVWUDLQWV��/LNH�6��ZH�KDYH�QRW� GLVWLQJXLVKHG� DPRQJ� FDQG L�
GDWHV�RQ�WKH�EDVLV�RI�ZKLFK�VSHFLILF�:�FRQVWUDLQWV�WKH\�YLRODWH��VLQFH�WKLV�GRHV�QRW�DIIHFW�WKH�VWUXFWXUH
RI�6·V�YDOLG�DUJXPHQW��$JDLQ�IROORZLQJ�6��ZH�DVVXPH�WKDW�WKH�XQLYHUVDOO\�OHDVW�PDUNHG�RXWSXW�UHSU H�
VHQWDWLRQ�LV�>WD@��6LQFH�WKLV�FDQGLGDWH�YLRODWHV�QR�:�FRQVWUDLQWV��LW�LV�VHOHFWHG�E\�WKH�JUDPPDU�DW�WKLV
VWDJH�DV� WKH�RSWLPDO�VXUIDFH� IRUP��1RWH� WKDW� WKH�VDPH�FDQGLGDWH�ZLOO� VXUIDFH�QR�PDWWHU�ZKDW� LQSXW
IRUP�LV�XVHG�DW�WKLV�VWDJH�RI�WKH�JUDPPDU�

,Q�WKH�ERWWRP�KDOI�RI�WKH�WDEOHDX�ZH�LOOXVWUDWH�KRZ��LQ�6·V�V\VWHP��WKH�FKLOG�LV�DEOH�WR�SDUVH�DGXOW
>kQt@�DFFXUDWHO\�DV��kQt��XVLQJ�WKH�VDPH�JUDPPDU��6LQFH�WKH�:�FRQVWUDLQWV�UHSUHVHQW�VXUIDFH�ZHOO�

IRUPHGQHVV�FRQGLWLRQV��DQG�WKH�RXWSXW��>kQt@��LV�D�JLYHQ��WKH�PDSSLQJ�IURP�DQ\�SRVVLEOH�XQGHUO\LQJ

UHSUHVHQWDWLRQ�WR�WKLV�VXUIDFH�IRUP�ZLOO�YLRODWH�WKH�VDPH�:�FRQVWUDLQWV��7KH�VXUIDFH�IRUP�LV�NQRZQ� D
SULRUL� WR� YLRODWH� FRQVWUDLQWV� DJDLQVW� WKH� SUHVHQFH� RI� D� FRGD�� RI� DQ� > Q@� DQG� RI� D� GRUVDO� FRQVRQDQW�

7KHUHIRUH��LW�LV�OHIW�WR�WKH�)�FRQVWUDLQWV�WR�VHOHFW�WKH�PRVW�KDUPRQLF��WKH�RSWLPDO��LQSXW�RXWSXW�PD S�
SLQJ�

������������������������������ �����������������������
� )ROORZLQJ 6 ZH LJQRUH LUUHOHYDQW GHWDLOV RI WKH SURQXQFLDWLRQ VXFK DV WKH DVSLUDWLRQ RQ WKH LQLWLDO YRLFHOHVV VWRS�
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����7KH�JUDPPDU�DW�WKH�LQLWLDO�VWDWH�IROORZLQJ�6PROHQVN\�����

• 352'8&7,21���kQt��SURQRXQFHG�>ta@ �¶HPHUJHQFH�RI�WKH�XQPDUNHG·�

• &2035(+(16,21��>kQt@�SDUVHG�DV��kQt���QRW�>skQti@��VLQFH�PDSSLQJ�RI��kQt��WR

>kQt@�LV�PRUH�KDUPRQLF�WKDQ��skQti��WR�>kQt@��RQO\�)�FRQVWUDLQWV�PDWWHU�� �

&DQGLGDWHV :�FRQVWUDLQWV��
Q�


'RUVDO��
&RGD����

)�FRQVWUDLQWV
�3DUVH��)LOO����

352'8&7,21

85��kQt�

) [ta] 


[kQt] 
�

[skQti] 
� 


[dajpÔrQS] 
� 


HWF� 
� 


&2035(+(16,21

6XUIDFH�>kQt@

�ta� 
 
�

Î �kQt� 


�skQti� 
 
�

�dajpÔrQS� 
 
�

HWF� 
 
�

7KH�ZLQQHU�LQ�FRPSUHKHQVLRQ�LV�PDUNHG�ZLWK�DQ�DUURZ��Î�
1RWH� WKDW� 6� GHSDUWV� IURP� PRVW� ZRUN� RQ� SKRQRORJLFDO� DFTXLVLWLRQ� LQ� LPSOLFLWO\� DVVXPLQJ

�FRUUHFWO\��ZH�EHOLHYH�� WKDW�FKLOGUHQ�KDYH�DFFHVV� WR� WKH� IXOO� VHW� RI�XQLYHUVDO� IHDWXUHV� LQ� FRQVWUXFWLQJ
85V�DQG�WKDW�WKH\�VWRUH�85V�IXOO\�DQG�DFFXUDWHO\�VSHFLILHG��DFFRUGLQJ�WR�ZKDW�WKH\�KHDU�LQ�WKH�WDUJHW
ODQJXDJH���7KHUHIRUH��XQGHU�6·V�RZQ�DQDO\VLV�WKH�QRWLRQ�RI� ULFKQHVV�RI�WKH�EDVH��H�J��3ULQFH�	�6PROHQ�
VN\������������EHFRPHV� LUUHOHYDQW� �DW� OHDVW� LQ� WKH� FDVH�RI�QRQ�DOWHUQDWLQJ� IRUPV�� WR� WKH� DFTXLVLWLRQ
SURFHVV��5LFKQHVV�RI�WKH�EDVH�LV�D�FODLP�DERXW�WKH�QDWXUH�RI�27�JUDPPDUV�ZKLFK�VWDWHV�WKDW�WKHUH�FDQ
EH�JUHDW�ODWLWXGH�LQ�WKH�IRUP�RI�85V��)RU�H[DPSOH��VRPHRQH�ZLWK�D�JUDPPDU�RI�(QJOLVK�FRXOG�KDYH
DOO�YRLFHOHVV�YHODU�VWRSV�VWRUHG�DV�FOLFNV��EXW�JLYHQ�WKH�DSSURSULDWH�FRQVWUDLQW�UDQNLQJ��H�J��ZLWK�FR Q�

������������������������������ �����������������������
� 6 S��� ´:KDW LV JLYHQ LV WKH VXUIDFH IRUP� VR WKH FRPSHWLQJ VWUXFWXUHV QRZ >L�H�� LQ FRPSUHKHQVLRQ³PUK	FU@ DUH

DOO WKRVH ZKLFK DUH SURQRXQFHG >kQt@�µ 7KLV LV XQLQWHUSUHWDEOH IRU FKLOG ODQJXDJH DV VWDWHG� VLQFH� E\ 6·V K\SRWKHVLV� WKH

JUDPPDU LV UHVSRQVLEOH LQLWLDOO\ IRU PD[LPDOO\ ¶XQPDUNHG· SURQXQFLDWLRQ� 7KHUH LV QR 85 DW WKLV VWDJH ZKLFK LV SUR�

QRXQFHG >kQt@� HYHQ WKRXJK DGXOW >kQt@ FDQ EH SDUVHG DV VXFK� ,W VHHPV FOHDU IURP WKH GLVFXVVLRQ WKDW 6 LV WU\LQJ WR VD\

WKDW WKH PDSSLQJV IURP HYHU\ SRVVLEOH 85 WR VXUIDFH FDQGLGDWH >kQt@ DUH FRPSDUHG� 7KH 85 FRUUHVSRQGLQJ WR WKH PRVW

KDUPRQLF PDSSLQJ LV WKH ZLQQHU�
�
:H ZRXOG TXDOLI\ WKLV E\ DOORZLQJ IRU HUURUV LQ SDUVLQJ� ZKLFK OHDG WR LQFRUUHFW UHSUHVHQWDWLRQV� 7KLV LV WR EH GLV�

WLQJXLVKHG IURP PHUHO\ LQFRPSOHWH UHSUHVHQWDWLRQV DVVXPHG E\ UHVHDUFKHUV ZKR SRVLW WKDW WKH FKLOG GRHV QRW KDYH DFFHVV

WR DOO WKH IHDWXUHV RI WKH XQLYHUVDO IHDWXUH LQYHQWRU\� 6HH +DOH DQG 5HLVV ����D�G IRU DUJXPHQWV DJDLQVW WKLV SRVLWLRQ� 6LQFH

6 GHQLHV WKH UHOHYDQFH RI SHUIRUPDQFH LQ WKH FKDUDFWHUL]DWLRQ RI ODQJXDJH DFTXLVLWLRQ� KH FDQQRW DSSHDO WR VXFK SDUVLQJ

HUURUV� 7KLV LGHDOL]DWLRQ GRHV QRW� KRZHYHU� DIIHFW WKH VWUXFWXUH RI KLV DUJXPHQW� ZKLFK XS WR WKLV SRLQW ZH DFFHSW�
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VWUDLQWV� DJDLQVW� FOLFNV� UDQNHG�KLJK�� WKH� VXUIDFH� IRUPV� FRXOG� VWLOO� EH� SURQRXQFHG�ZLWK� QRUPDO� YHODU
VWRSV��%XW�JLYHQ�6·V�RZQ�DVVXPSWLRQV�DERXW�KRZ�SDUVLQJ�DQG�WKH�DFTXLVLWLRQ�RI�85V�SURFHHGV��� kQt��

IRU�H[DPSOH��FRXOG�QHYHU�EH�VWRUHG�ZLWK�D�FOLFN��$V�D�UHVXOW��WKH�QRWLRQ�RI�ULFKQHVV�RI�WKH�EDVH�EHFRPHV
D�FRPSXWDWLRQDO�FXULRVLW\�RI�27�JUDPPDUV�ZKLFK�PD\�WR�EH�TXLWH�LUUHOHYDQW�WR�KXPDQ�ODQJXDJH�

�����)ODZV�LQ�WKH�3DUVLQJ�$OJRULWKP

8QIRUWXQDWHO\��WKH�SDUVLQJ��FRPSUHKHQVLRQ��DOJRULWKP�WKDW�6�SURSRVHV��IRU�ERWK�FKLOGUHQ�DQG�DGXOWV�
VXIIHUV�D�VHULRXV�IODZ�ZKLFK�ZH�EHOLHYH�SUHFOXGHV�WKH�SRVVLELOLW\�RI�XVLQJ�VXFK�D�PRGHO� IRU� WKH�SX U�
SRVHV�RI�HLWKHU�FKLOG�RU�DGXOW�ODQJXDJH���7KH�IODZ�OLHV�LQ�WKH�IDFW�WKDW�VLQFH�WKH�DOJRULWKP�JHQHUDWHV
WKH�PRVW�KDUPRQLF�PDSSLQJ�IURP�D�85�WR�D�VXUIDFH�IRUP��LW�ZLOO�QHYHU�EH�DEOH�WR�DFFRXQW�IRU�WKH�ZHOO
DWWHVWHG�DQG�ZLGHVSUHDG�SKHQRPHQRQ�RI�VXUIDFH�DPELJXLW\��RU�PHUJHU��LQ�QDWXUDO�ODQJXDJH���$�VL P�
SOH�DQG�ZHOO�NQRZQ�H[DPSOH�ZLOO�UHYHDO�WKLV�� WKRXJK�LW� LV�ZRUWK�SRLQW�RXW� WKDW�DQ\�H[DPSOH�ZKLFK
VKRZV�WKH�HIIHFWV�RI�D�SKRQRORJLFDO�PHUJHU�ZRXOG�GR�LW�DV�ZHOO�

*HUPDQ��IRU�H[DPSOH��KDV�WZR�VXUIDFH�IRUPV�>UDW@��RQH�GHULYHG�IURP�WKH�85��UDW��DQG�WKH�RWKHU
IURP��UDG���:H�FDQ�FDSWXUH�WKH�SKHQRPHQRQ�RI�FRGD�GHYRLFLQJ�LQ�*HUPDQ�E\�DVVXPLQJ�WKDW�D�FR Q�
VWUDLQW�DJDLQVW�YRLFHG�FRGDV�LV�UDQNHG�DERYH�FRQVWUDLQWV�GHPDQGLQJ�IDLWKIXOQHVV�WR�XQGHUO\LQJ�YRLFLQJ
YDOXHV��7KH�UHOHYDQW�DVSHFWV�RI�*HUPDQ�JUDPPDU�DUH�VNHWFKHG�LQ�����

����*HUPDQ��RU�DQ\�RWKHU��VXUIDFH�DPELJXLW\

• �UDW��!�UDW�����¶DGYLFH· �����UDG��!�UDW�����¶ZKHHO·

• 
9RLFHG&RGD�!!�)DLWK>9RLFH@

&RQVLGHU�ZKDW�KDSSHQV�ZKHQ�D�VXUIDFH�IRUP�>UDW@�LV�SDUVHG�E\�D�VSHDNHU�RI�*HUPDQ��XVLQJ�6·V
DOJRULWKP��6LQFH�WKH�VXUIDFH�IRUP�LV�D�JLYHQ�LQ�SDUVLQJ��DQG�VLQFH�WKH�FKRLFH�RI�85�LV�OHIW�WR�WKH�)�
FRQVWUDLQWV��WKH�PRVW�KDUPRQLF�PDSSLQJ�IURP�D�85�WR�>UDW@�ZLOO�EH�IURP�WKH�85��UDW���7KH�PDSSLQJ
IURP�85��UDG��WR�VXUIDFH�>UDW@�YLRODWHV�WKH�VDPH�:�FRQVWUDLQWV�DV�WKH�PDSSLQJ�IURP��UDW��WR�>UDW@��EXW
WKH�IRUPHU�YLRODWHV�PRUH�)�FRQVWUDLQWV�WKDQ�WKH�ODWWHU�

7KLV�LV��RI�FRXUVH��D�JHQHUDO�UHVXOW��LQ�DQ\�FDVH�RI�VXUIDFH�PHUJHU��RQO\�WKH�PRVW�¶XQPDUNHG·�X Q�
GHUO\LQJ�OH[HPH�ZLOO�EH�FKRVHQ�E\� WKH�SDUVH��VLQFH� WKLV� OH[HPH�SURYLGHV� WKH�PRVW� IDLWKIXO�PDSSLQJ�
1RWH�WKDW�WKLV�IODZ�LQ�6·V�FRPSUHKHQVLRQ�PRGHO�LV�LQGHSHQGHQW�RI�WKH�LVVXH�RI�WKH�LQLWLDO�UDQNLQJ�RI
)�FRQVWUDLQWV�³�L�H��WKH�PRGHO�SURGXFHV�WKH�ZURQJ�UHVXOW�ERWK�IRU�FKLOGUHQ��ZKR��DFFRUGLQJ�WR�6�³
WKRXJK�ZH�GR�QRW� VKDUH� WKLV�DVVXPSWLRQ�³�KDYH� ORZ�UDQNHG�)�FRQVWUDLQWV�� DQG�DGXOWV� �ZKR�KDYH
HOHYDWHG�VHOHFWHG�)DLWKIXOQHVV�FRQVWUDLQWV��

6·V�SURSRVHG� UHVROXWLRQ�RI� WKH�FRPSUHKHQVLRQ�SURGXFWLRQ�GLOHPPD� WKXV�JLYHV� ULVH� WR� DQ�XQU H�
VROYDEOH�HPSLULFDO�SUREOHP�³�LQ�DQ\�FDVH�RI�VXUIDFH�SKRQRORJLFDO�PHUJHU��RQO\�WKH�PRUH�¶XQPDUNHG·
XQGHUO\LQJ� OH[HPH�FDQ�EH�FRPSUHKHQGHG�E\� WKH�SDUVHU��7KLV� LV�FRQWUDLQGLFDWHG�E\�D�ZHDOWK�RI�HY L�
GHQFH�IURP�YLUWXDOO\�HYHU\�KXPDQ�ODQJXDJH��1RWH�WKDW�WKH�VDPH�GLIILFXOW\�DULVHV�LQ�WKH�FDVH�RI�V\ Q�
WDFWLF�FRPSUHKHQVLRQ��6·V�DOJRULWKP�JHQHUDWHV�RQO\�WKH� PRVW�KDUPRQLF�SDUVH�IRU�D�JLYHQ��SRWHQWLDOO\
DPELJXRXV��RYHUW�VWULQJ�

�����/HDUQDELOLW\

6�SURYLGHV�D�EULHI�GLVFXVVLRQ�RI� WKH�PHFKDQLVP�RI�FRQVWUDLQW�GHPRWLRQ� LQ�DQ�27�PRGHO�RI
WKH�DFTXLVLWLRQ�SURFHVV������D������7KH�OHDUQLQJ�DOJRULWKP�LV�JLYHQ�DV� IROORZV�� �$W� WKH� LQLWLDO�VWDJH�
WKH�FKLOG�XVHV�KLV�KHU��´LQFRUUHFWµ��EHFDXVH�DOO�:�FRQVWUDLQWV�RXWUDQN�DOO�)�FRQVWUDLQWV��JUDPPDU�WR
SDUVH��DQG�SURGXFH��RYHUW�SKRQHWLF�IRUPV��6XEVHTXHQWO\�
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7KH� IXOO� VWUXFWXUDO� GHVFULSWLRQV� DVVLJQHG� WR� WKH� RYHUW� GDWD� DUH� WKHQ� XVHG� LQ� WKH� (UURU�
'ULYHQ� YHUVLRQ���� RI� WKH�&RQVWUDLQW�'HPRWLRQ� UDQNLQJ� DOJRULWKP� �7HVDU� DQG�6PROHQVN\
�������ZKHQHYHU�WKH�VWUXFWXUDO�GHVFULSWLRQ�ZKLFK�KDV�MXVW�EHHQ�DVVLJQHG�WR�WKH�RYHUW�GDWD
�FRPSUHKHQVLRQ��LV�OHVV�KDUPRQLF�WKDQ�WKH�FXUUHQW�JUDPPDU·V�RXWSXW��SURGXFWLRQ���UHO H�
YDQW�FRQVWUDLQWV�DUH�GHPRWHG�WR�PDNH�WKH�FRPSUHKHQVLRQ�SDUVH�WKH�PRUH�KDUPRQLF��7KLV
\LHOGV�D�QHZ�JUDPPDU����>6�����D�����HPSKDVLV�DGGHG@

,Q�WKH�FDVH�GLVFXVVHG�E\�6�LQ�ZKLFK�D�FKLOG�SURGXFHV�>WD@�IRU�WKH�XQGHUO\LQJ�UHSUHVHQWDWLRQ��N W���EXW
FRUUHFWO\�SDUVHV�>N W@�DV��N W���WKH�VWUXFWXUDO�GHVFULSWLRQ�RI�WKH�SURGXFWLRQ�SURFHVV�LV�PRUH�KDUPRQLF
WKDQ�WKDW�RI�WKH�FRPSUHKHQVLRQ�SURFHVV���7KH�SURGXFWLRQ�SURFHVV�REH\V�KLJKO\�UDQNHG�:�FRQVWUDLQWV
VXFK�DV� 
&2'$�� 
'256$/�� HWF��ZKHUHDV� WKH� FRPSUHKHQVLRQ�SURFHVV� YLRODWHV� WKHVH� FRQVWUDLQWV� �DQG
WKXV�LV�OHVV�KDUPRQLF����:KHQ�WKH�FKLOG�FRPSDUHV�WKH�VWUXFWXUDO�GHVFULSWLRQ�DVVLJQHG�WR�WKH�RYHUW�GDWD
ZLWK� WKDW� RI� WKH� JUDPPDU·V� RXWSXW� DQG� ILQGV� WKDW� WKH� IRUPHU� LV� OHVV� KDUPRQLF�� WKH� QH FHVVDU\�:�
FRQVWUDLQWV�DUH�UHUDQNHG�VXFK�WKDW�WKH\�DUH�ORZHU�WKDQ�WKH�UHOHYDQW�)�FRQVWUDLQWV�

�����)ODZV�LQ�WKH�/HDUQDELOLW\�$UJXPHQW

,W� VHHPV� WKDW� WKH� VWDWH� RI� NQRZOHGJH� �´JUDPPDUµ�� UHTXLUHG� IRU� 6·V� UHVROXWLRQ� RI� WKH� FRPSUHKH Q�
VLRQ�SURGXFWLRQ�GLOHPPD� LQ� FKLOG� ODQJXDJH� FDQQRW� H[LVW� JLYHQ�KLV� OHDUQLQJ� DOJRULWKP��7KH� YLUWXDO
VLPXOWDQHLW\�RI�HYHQWV�ZKLFK�VKDUH�D�FDXVH�HIIHFW�UHODWLRQVKLS�UHVXOWLQJ�IURP�WKH�DSSOLFDWLRQ�RI� WKLV
DOJRULWKP�SUHFOXGHV�D�GLIIHUHQFH�LQ�FRPSUHKHQVLRQ�DQG�SURGXFWLRQ�YLD�WKH�PHFKDQLVP�DVVHUWHG�E\�6�
:H�FDQ�LOOXVWUDWH�WKLV�ZLWK�WKH�H[DPSOH�MXVW�FLWHG��7KH�FKLOG�PXVW�ILUVW�FRUUHFWO\�SDUVH�>N W@�DV�FRUU H�
VSRQGLQJ�WR�XQGHUO\LQJ��N W����7KLV�LV�D�QHFHVVDU\�SUHUHTXLVLWH�WR�WKH�DFTXLVLWLRQ�RI�WKDW�OH[HPH��DQG
WKH�DVVXPSWLRQ�LV�WKDW�FKLOG�PXVW�EH�DEOH�WR�GR�WKLV�LQ�VSLWH�RI�KDYLQJ��H�J���
 '256$/�UDQNHG�KLJK��
$V�VRRQ�DV�WKH�FKLOG�KDV�GRQH�WKLV��KH�VKH�ZLOO�PDNH�WKH�UHOHYDQW�FRPSDULVRQ�EHWZHHQ�WKH�KDUPRQ\
RI� WKH�FRPSUHKHQVLRQ� IRUP�DQG� WKDW�RI�KLV�KHU�SURGXFWLRQ� IRUP�� �7KH�FKLOG�ZLOO�DVFHUWDLQ� WKDW� WKH
FRPSUHKHQVLRQ�IRUP�LV�OHVV�KDUPRQLF�WKDQ�WKH�SURGXFWLRQ�IRUP�DQG�WKH�UHOHYDQW�:�FRQVWUDLQWV�ZLOO
EH�GHPRWHG�EHORZ�WKH�UHOHYDQW�)�FRQVWUDLQWV��$V�D�UHVXOW��WKHUH�FDQ�EH�QR�VWHDG\�VWDWH�SHULRG�GXULQJ
ZKLFK�WKH�FKLOG�SURGXFHV�>WD@�IRU��N W���L�H���QR�VWHDG\�VWDWH�LQ�ZKLFK�SURGXFWLRQ�LV�FRQVLVWHQWO\�GLIIH U�
HQW��IRU�D�JLYHQ�VWDJH�LQ�DFTXLVLWLRQ��WKDQ�FRPSUHKHQVLRQ�� �7KXV�WKH�JUDPPDU�SRVLWHG�E\�6��ZKLFK
SURGXFHV�>WD@�IRU��N W��EXW�FRUUHFWO\�SDUVHV�>N W@�DV��N W��FRXOG�QHYHU�H[LVW�DQG�WKHUHIRUH�FDQQRW�SU R�
YLGH�D�FRPSHWHQFH�EDVHG�DFFRXQW�RI�VWDEOH�IHDWXUHV�RI�FKLOG�VSHHFK�RX WSXW�RI�WKLV�W\SH�

����$Q�$OWHUQDWLYH�3DUVLQJ�0RGHO

,W�LV�FOHDU�WKDW�6·V�SDUVLQJ�DOJRULWKP�PXVW�EH�UHSODFHG�ZLWK�RQH�ZKLFK�JHQHUDWHV�D� VHW�RI�SDUVHV��QRW�D
VLQJOH�SDUVH��LI�ZH�DUH�WR�DFFRXQW�IRU�VXUIDFH�DPELJXLW\��:H�SURSRVH�WZR�VXFK�DOJRULWKPV�IRU�SDUVLQJ�D

VXUIDFH�IRUP�Φ��,Q�����ZH�VNHWFK�DQ�DOJRULWKP�ZKLFK�LV� LQ�WKH�QRQ�SURFHGXUDO�VSLULW�RI�27��8QGHU
WKH�DVVXPSWLRQ�WKDW�PDVVLYH�FRPSXWDWLRQDO�FRPSOH[LW\�ZLOO�XOWLPDWHO\�EH�DPHQDEOH�WR�HIIHFWLYH�PR G�
HOLQJ��WKH�DOJRULWKP�FXOOV�WKH�VHW�RI�DOO�SRVVLEOH�85V�WR�VHOHFW�WKRVH�ZKLFK�FDQ�VHUYH�DV�D�SDUVH�IRU�D
JLYHQ�VXUIDFH�IRUP�
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7R�VHOHFW�D�VHW�RI�SRVVLEOH�SDUVHV�IRU�D�VXUIDFH�IRUP� Φ:��D��*(1�JHQHUDWHV�DOO
SRVVLEOH�85V��ΨL��L ����������E��IRU�HDFK�85�ΨL�*(1�JHQHUDWHV�DOO�SRVVLEOH�VXUIDFH�FDQ�

GLGDWHV���F��IRU�HDFK�85�ΨL�ZKRVH�RSWLPDO�RXWSXW�LV�Φ��ΨL�LV�D�SDUVH�IRU�Φ.

,Q�����ZH�VNHWFK�D�PRUH�SURFHGXUDO�DOJRULWKP�ZKLFK�VWDUWV�ZLWK�D�VHW�RI�SDUVHV�FRQWDLQLQJ�RQO\� WKH
RQH�IRUP�ZKLFK�LV�LGHQWLFDO�WR�WKH�VXUIDFH�IRUP��7KH�DOJRULWKP�H[SDQGV�WKH�K\SRWKHVLV�VSDFH�RI�WKH
SDUVH�E\�¶XQGRLQJ·�WKH�HIIHFWV�RI�:�FRQVWUDLQWV�

����¶([SDQGLQJ·�DOJRULWKP

• /HW�WKH�VHW�RI�SRVVLEOH�SDUVHV�IRU�Φ,�,� ^ΨL��L ��������`�EH�HTXDO�WR�Φ;�,� �^Φ`
• 6WDUW�DW�WKH�KLJKHVW�UDQNHG�FRQVWUDLQW�
• :KHQ�D�)�FRQVWUDLQW�ZKLFK�UHIHUV�WR�D�IHDWXUH�*�LV�HQFRXQWHUHG�¶IL[·�WKH�FDQGLGDWH
VHW�ZLWK�UHVSHFW�WR�*��7KDW�LV��DOO�VXEVHTXHQW�FDQGLGDWHV�PXVW�EH�LGHQWLFDO�WR�VRPH

ΨL�ZLWK�UHVSHFW�WR�WKH�IHDWXUH�*�

• :KHQ� D�:�FRQVWUDLQW� LV� HQFRXQWHUHG�� H[SDQG� FDQGLGDWH� VHW� DORQJ� SUHFLVHO\� WKH
GLPHQVLRQ�VSHFLILHG�E\�WKH�:�FRQVWUDLQW��,�H��DGG�FDQGLGDWHV� ΨL�WR�WKH�K\SRWKHVLV
VSDFH�ZKLFK�GLIIHU�IURP�VRPH�SUHH[LVWLQJ�FDQGLGDWH�RQO\�LQ�YLRODWLQJ�WKH�FXUUHQW
:�FRQVWUDLQW�

• 7KH�DOJRULWKP�HQGV�ZKHQ�WKHUH�LV�QR�UHPDLQLQJ�:�FRQVWUDLQW�ZKLFK�GRPLQDWHV�D
)�FRQVWUDLQW��7KH�SDUVH�FDQGLGDWH�VHW�WKXV�SURGXFHG� ,� �^ΨL��L ���������N`�UHSUH�

VHQWV�WKH�VHW�RI�85V�ZKLFK�ZLOO�EH�QHXWUDOL]HG�WR�Φ�E\�WKH�JUDPPDU�

:H�FDQ�LOOXVWUDWH�WKH�RSHUDWLRQ�RI�WKH�DOJRULWKP�LQ�����E\�FRQWUDVWLQJ�WKH�SDUVLQJ�RI�(QJOLVK�>UDW@
YV��>UDG@�ZLWK�WKDW�RI�WKH�DPELJXRXV�*HUPDQ�>UDW@��DVVXPLQJ�WKH�85V�LQ��������:H�KDYH�FKRVHQ�WKH
DOJRULWKP�LQ�����IRU�SXUHO\�H[SRVLWLRQDO�SXUSRVHV���7KH�VDPH�UHVXOW�ZLOO�EH�REWDLQHG�XVLQJ�WKH�DOJ R�
ULWKP�LQ������

����&RQWUDVWLYH�SDUVLQJ

• (QJOLVK� �UDW��¶URW·� �UDG��¶URG·

• +LJK�*HUPDQ� �UDW��¶DGYLFH·� �UDG��¶ZKHHO·�

6LQFH� (QJOLVK� GRHV� QRW� KDYH� D� UXOH� RI� FRGD� GHYRLFLQJ�� ZH� FDQ� DVVXPH� WKDW� WKH� UDQNLQJ� RI

9RLFHG&RGD� LQ�(QJOLVK� LV� WKH�RSSRVLWH�RI� WKDW�DVVXPHG� IRU�*HUPDQ�� DERYH��7KH�RSHUDWLRQ�RI� WKH
SDUVLQJ�DOJRULWKP�LV�VNHWFKHG�LQ�����ZKHUH�D�VLQJOH�85�LV�DVVRFLDWHG�ZLWK�VXUIDFH�>UDW@�

����(QJOLVK�SDUVH�RI�>UDW@��)DLWK>YRLFH@�!!�
9RLFHG&RGD
7KH�FDQGLGDWH�VHW�FRQVLVWV�RI��UDW�
7KH�YRLFLQJ�VSHFLILFDWLRQ�RI�DOO�VHJPHQWV�LQ��UDW��LV�IL[HG�E\�)DLWK>YRLFH@
7KH�FDQGLGDWH�VHW� LV�QRW� LQFUHDVHG�E\�
9RLFHG&RGD� �� VLQFH� >YRLFH@�KDV�EHHQ� ¶IL[HG·� LQ
SUHYLRXV�VWHS

7KH�RYHUW�IRUP�LV�DVVRFLDWHG�WR�D� VLQJOH�85���UDW��

,Q�*HUPDQ��RQ�WKH�RWKHU�KDQG��WKH�DOJRULWKP�OHDGV�WR�DQ�DPELJXRXV�SDUVH��DV�GHVLUHG��VKRZQ�LQ������
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�����*HUPDQ�SDUVH�RI�>UDW@��
9RLFHG&RGD�!!�)DLWK>YRLFH@
7KH�FDQGLGDWH�VHW�FRQVLVWV�RI��UDW�
7KH�FDQGLGDWH�VHW�LV�H[SDQGHG�WR��UDW�� DQG��UDG��E\�WKH�:�FRQVWUDLQW�
9RLFHG&RGD
9RLFLQJ�VSHFLILFDWLRQ�RI�DOO�VHJPHQWV�LQ���UDW�� DQG��UDG��IL[HG�E\�)DLWK>YRLFH@
7KH�RYHUW�IRUP�LV�DPELJXRXV³GHULYDEOH�IURP�ERWK��UDW��DQG��UDG�

:KLFKHYHU�DOJRULWKP�WXUQV�RXW�WR�EH�PRUH�XVHIXO��LW�LV�REYLRXV�WKDW�HLWKHU�RI�RXU�SURSRVDOV�LV�V X�
SHULRU�WR�6·V��VLQFH�WKH\�JHQHUDWH�D� VHW�RI�FDQGLGDWH�85V�IRU�D�JLYHQ�VXUIDFH�IRUP��1RWH�WKDW�WKH�DUJ X�
PHQW�GHYHORSHG�KHUH�IRU�SKRQRORJ\�DSSOLHV�WR�WKH�SDUVLQJ�RI��V\QWD[��DV�ZHOO��ZKHUHDV�6·V�PRGHO�ZLOO
QRW� JHQHUDWH� GLIIHULQJ� XQGHUO\LQJ� VWUXFWXUHV� IRU� VHQWHQFHV� ZKLFK� DUH� DPELJXRXV� RQ� WKH� VXUIDFH�
7KHRULHV�RI�SKRQRORJLFDO�DQG�V\QWDFWLF�FRPSUHKHQVLRQ�PXVW�DFFRXQW�IRU�VXFK�DPELJXLW\��$Q\�PRGHO
ZKLFK�WDUJHWV� WKH�PRVW�KDUPRQLF�SDUVH��L�H��D� VLQJOH�FDQGLGDWH�� LQVWHDG�RI�D�VHW�RI�DFFHSWDEOH�SDUVHV
IDLOV�WR�FDSWXUH�D�FULWLFDO�DVSHFW�RI�QDWXUDO�ODQJXDJH�

���$Q�$OWHUQDWLYH�/HDUQLQJ�3DWK

�����7KH�,QLWLDO�5DQNLQJ�RI�)DLWKIXOQHVV�&RQVWUDLQWV

:H�QRZ� WXUQ� WR�D� FRQVLGHUDWLRQ�RI� WKH� LPSOLFDWLRQV�RI�KDYLQJ�D�SDUVLQJ�DOJRULWKP� WKDW�ZRUNV� �L�H�
JHQHUDWHV�D� VHW�RI�XQGHUO\LQJ�IRUPV��IRU�WKH�VWXG\�RI�WKH�OHDUQDELOLW\�RI�27�JUDPPDUV��7KHUH�LV��ILUVW
RI� DOO�� DQ� LQWXLWLYH� DUJXPHQW� WR� EH�PDGH� DJDLQVW� WKH� SRVLWLRQ� KHOG� E\� 6� DQG� YLUWXDOO\� HYHU\� RWKHU
VFKRODU�ZULWLQJ�DERXW�WKH�OHDUQLQJ�RI�27�JUDPPDUV��6LQFH�VXUIDFH�IRUPV�DQG�XQGHUO\LQJ�IRUPV�WHQG
WR�EH� ¶IDLUO\�FORVH·� LQ�DGXOW�JUDPPDUV�� LW� LV� FOHDU� WKDW�PRVW�)�FRQVWUDLQWV�PXVW�XOWLPDWHO\�EH� UDQNHG
KLJKHU� WKDQ�:�FRQVWUDLQWV�� $� WKHRU\� ZKLFK� DVVXPHV� WKDW� WKH� )�FRQVWUDLQWV� VWDUW� RXW� UDQNHG� KLJK
VHHPV�SUHIHUDEOH�D�SULRUL�WR�RQH�ZKLFK�SRVLWV�PDVVLYH�UHUDQNLQJ�

7KLV�LQWXLWLYH�DUJXPHQW�FDQ��KRZHYHU��EH�VXSSRUWHG�E\�D�GHPRQVWUDWLRQ�WKDW�D�SDUVLQJ�DOJRULWKP
WKDW�DFWXDOO\�ZRUNV� UHTXLUHV� WKDW�)�FRQVWUDLQWV�EH� LQLWLDOO\� UDQNHG�KLJK� LQ�8*�VR� WKDW� OHDUQHUV� FDQ
FRQYHUJH�RQ�D�OH[LFRQ��,Q�FRQWUDVW�WR�6��WKHQ��ZH�SURSRVH�WKDW�WKH�LQLWLDO�VWDWH�RI�WKH�JUDPPDU�PXVW�EH
WKDW�VKRZQ�LQ������

�����$W�6������)DLWKIXOQHVV�FRQVWUDLQWV�!!�:HOOIRUPHGQHVV�FRQVWUDLQWV

:LWK�WKH�LQLWLDO�UDQNLQJ�SURSRVHG�LQ������WKHUH�LV�D�VLQJOH�RXWFRPH�WR�HDFK�SDUVH�DW�6 ���:LWK�WKH
LQLWLDO�UDQNLQJ�SURSRVHG�E\�6�LQ�����D�SDUVLQJ�DOJRULWKP�OLNH������ZKLFK�HOLPLQDWHV�FDQGLGDWHV�IURP�DQ
LQLWLDOO\�LQILQLWH�VHW��ZLOO�JHQHUDWH�WKH�HPSW\�VHW��DQG�RQH� OLNH������ZKLFK�DGGV�FDQGLGDWHV� WR�DQ� LQ L�
WLDOO\�XQDU\�VHW��ZLOO�H[SORGH�WKH�FDQGLGDWH�VHW�WR�LQFOXGH�DOO�SRVVLEOH�85V��$�OH[LFRQ�LV�XQDFTXLUDEOH
XQGHU�HLWKHU�VFHQDULR�

7KH�WDEOH�LQ������LOOXVWUDWHV�WKH�DFTXLVLWLRQ�RI�(QJOLVK��UDW��DQG��UDG���IRUPV�$%��DV�RSSRVHG�WR
*HUPDQ��UDW��DQG��UDG���IRUPV�&�)���EDVHG�RQ�H[SRVXUH�WR�UHOHYDQW�VXUIDFH�IRUPV��7KH�*HUPDQ�IRUPV
HQGLQJ�LQ�>�«V@�DUH�JHQLWLYH�VLQJXODU�IRUPV�RI�WKH�UHOHYDQW�QRXQV��EHFDXVH�WKH�VWHP�ILQDO�VWRSV�RFFXU

EHWZHHQ�YRZHOV��L�H��LQ�RQVHW�SRVLWLRQ��LQ�WKHVH�IRUPV��FRGD�GHYRLFLQJ�LV�QRW�UHOHYDQW��,Q�WKH�WRS�KDOI�RI
WKH� WDEOH�ZH�VNHWFK�WKH� OHDUQLQJ�SDWK�XQGHU� WKH�DVVXPSWLRQ�WKDW�DOO�)�FRQVWUDLQWV�DUH�UDQNHG�KLJK�
8VLQJ�HLWKHU�SDUVLQJ�DOJRULWKP������RU������WKH�OHDUQHU�ZLOO�EH�DEOH�WR�FRQYHUJH�RQ�D�VLQJOH�85�IRU�HDFK
VXUIDFH�IRUP��8VLQJ������WKH�KLJK�UDQNLQJ�RI�DOO�)�FRQVWUDLQWV�HQVXUHV� WKDW� WKH�RSWLPDO�FDQGLGDWH� LV
LGHQWLFDO� WR� WKH� LQSXW� IRUP��8VLQJ� ����� WKH�KLJK� UDQNLQJ�RI� DOO�)�FRQVWUDLQWV� ¶IL[HV·� WKH� YDOXH� RI� DOO
IHDWXUHV�RI� WKH�VXUIDFH� IRUP�EHIRUH� WKH�:�FRQVWUDLQWV�FDQ�H[SDQG�WKH�VHW�RI� FDQGLGDWH�SDUVHV��DJDLQ
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SURGXFLQJ�D�VLQJOH��IXOO\�IDLWKIXO�SDUVH�DW�WKH�LQLWLDO�VWDWH�
7KH�SDUVH�FKRVHQ�LV� WKH�FRUUHFW�RQH�ZLWK�UHVSHFW� WR� WKH�DGXOW�JUDPPDU� LQ�HDFK�FDVH�H[FHSW� IRU

IRUP�(��8OWLPDWHO\��ZKHQ� WKH�JUDPPDU�JHQHUDWHV� WKH� DOWHUQDWLRQV�GXH� WR� FRGD�GHYRLFLQJ�� IRUPV�(
DQG�)�ZLOO�KDYH� WR�EH�FROODSVHG��7KLV�SURFHVV� LV�REYLRXVO\� LQWLPDWHO\� UHODWHG� WR� WKH�SURFHVV�RI� FR Q�
VWUDLQW�UHUDQNLQJ��ZKHUHE\�
9RLFHG&RGD�LV�UDLVHG�DERYH�)DLWK>9RLFH@�WR�REWDLQ�WKH�JUDPPDU�RI�*H U�
PDQ�

�����&RPSDULQJ�+L)DLWK�DQG�/R)DLWK�DW�6 ��XVLQJ�D�SDUVHU�WKDW�ZRUNV
6XUIDFH�IRUP ,QLWLDO�+\SRWKHVLV�IRU�85 3DWK�WR�DGXOW�85

:LWK�)�FRQVWUDLQWV�UDQNHG�+,*+
$�� rat rat 8QLTXH��FRUUHFW�85�LV�VHOHFWHG�LQLWLDOO\

%�� rad rad �

&�� rat rat �

'�� rat«s rat �

(�� rat rat (�	�)�VWRUHG�GLIIHUHQWO\��ODWHU�FROODSVHG

)�� rad«s rad E\� VWRULQJ� �UDG�� DQG� UDLVLQJ� 
9RLFHG �
&RGD

:LWK�)�FRQVWUDLQWV�UDQNHG�/2:
$�� rat ∅ or rat, rat�§, b«b«« 7KHUH�FDQ�EH�QR�OHDUQLQJ�SDWK��HDFK

%�� rad ∅ or rat, rat�§, b«b«« SURGXFWLRQ�\LHOGV�WKH�PD[LPDOO\

&�� rat ∅ or rat, rat�§, b«b«« XQPDUNHG�XWWHUDQFH��VD\� WD��DV�6

'�� rat«s ∅ or rat, rat�§, b«b«« GHVLUHV��EXW�HDFK�SDUVH�\LHOGV�∅�E\����
(�� rat ∅ or rat, rat�§, b«b«« RU�HOVH�HYHU\WKLQJ�JHQHUDWHG�E\�WKH

)�� rad«s ∅ or rat, rat�§, b«b«« 8*�JLYHQ�:�FRQVWUDLQWV�E\�����

7KH�ERWWRP�KDOI�RI� WKH� WDEOH� LOOXVWUDWHV� WKH�SUREOHP�ZLWK�DVVXPLQJ� WKDW�)�FRQVWUDLQWV� DUH� LQ L�
WLDOO\�UDQNHG�ORZ��$V�GHVLUHG�E\�6�� WKH�SURGXFWLRQ�PDSSLQJ�ZLOO�JHQHUDWH� WKH�PD[LPDOO\�XQPDUNHG
>WD@�DW�WKH�LQLWLDO�VWDWH��EXW�����ZLOO�JHQHUDWH�QR�SDUVHV³WKHUH�LV�QR�85�ZKLFK�ZLOO�VXUIDFH�DV�>UDW@�DW
WKLV� VWDJH�� VLQFH� HYHU\� 85�ZLOO� VXUIDFH� DV� >WD@³DQG� ���� ZLOO� JHQHUDWH� DQ� LQILQLWH� VHW� RI� FDQGLGDWH

SDUVHV�� VLQFH�QR� IHDWXUHV�RI� WKH� VXUIDFH� IRUP� Φ�ZLOO� EH� ¶IL[HG·�EHIRUH� WKH�:�FRQVWUDLQWV� H[SDQG� WKH
SDUVH�VHW�WR�LQFOXGH�IRUPV�ZLWK�HYHU\�SRVVLEOH�:�FRQVWUDLQW�YLRODWLRQ�

,W�LV�ZRUWK�UHLWHUDWLQJ�DW�WKLV�SRLQW�WKDW�WKH�UHUDQNLQJ�RI�FRQVWUDLQWV�DQG�WKH�FROODSVLQJ�RI�SUHGLF W�
DEOH�DOORPRUSKV�WR�D�VLQJOH�IRUP�DUH�WZR�DVSHFWV�RI�D�VLQJOH�SURFHVV��GHVSLWH�WKH�IROORZLQJ�VXJJHVWLRQV
WR�WKH�FRQWUDU\�

�����7HVDU�DQG�6PROHQVN\�������
8QGHU� WKH� DVVXPSWLRQ� RI� LQQDWH� NQRZOHGJH� RI� WKH� XQLYHUVDO� FRQVWUDLQWV�� WKH� SULPDU\
WDVN�RI�WKH�OHDUQHU�LV�WKH�GHWHUPLQDWLRQ�RI�WKH�GRPLQDQFH�UDQNLQJ� RI�WKHVH�FRQVWUDLQWV
ZKLFK�LV�SDUWLFXODU�WR�WKH�WDUJHW�ODQJXDJH��:H�ZLOO�SUHVHQW�D�VLPSOH�DQG�HIILFLHQW�DOJ R�
ULWKP� IRU� VROYLQJ� WKLV� SUREOHP�� DVVXPLQJ� D� JLYHQ� VHW� RI� K\SRWKHVL]HG� XQGHUO\LQJ

IRUPV�� �&RQFHUQLQJ�WKH�SUREOHP�RI�DFTXLULQJ�XQGHUO\LQJ� IRUPV�� VHH� WKH�GLVFXVVLRQ�RI
¶RSWLPDOLW\�LQ�WKH�OH[LFRQ·�LQ�3�	�6����������>HPSKDVLV�DGGHG³PUK	FU@�

7XUQLQJ�WR�3�	�6���������ZH�ILQG
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�����3ULQFH�DQG�6PROHQVN\����������
/H[LFRQ�2SWLPL]DWLRQ��6XSSRVH�WKDW�VHYHUDO�GLIIHUHQW�LQSXWV�, ���,���«��,Q�ZKHQ�SDUVHG�E\
D�JUDPPDU�*�>L�H��UDQNHG�FRQVWUDLQW�KLHUDUFK\³PUK	FU@�OHDG�WR�FRUUHVSRQGLQJ�RXWSXWV

2���2��«��2���DOO�RI�ZKLFK�DUH�UHDOL]HG�DV�WKH�VDPH�SKRQHWLF�IRUP�Φ�³�WKHVH�LQSXWV�DUH
DOO�SKRQHWLFDOO\�LGHQWLFDO�ZLWK�UHVSHFW�WR�*��1RZ�RQH�RI�WKHVH�RXWSXWV�PXVW�EH�WKH�PRVW
KDUPRQLF��E\�YLUWXH�RI�LQFXUULQJ�WKH�OHDVW�VLJQLILFDQW�YLRODWLRQ�PDUNV��VXSSRVH�WKLV�R S�
WLPDO�RQH�LV�ODEHOOHG�2N��7KHQ�WKH�OHDUQHU�VKRXOG� FKRRVH�IRU�WKH�XQGHUO\LQJ�IRUP � IRU

Φ,�WKH�LQSXW�,N�

:H�PLJKW�UHIHU�WR�WKLV�DSSURDFK�DV�WKH�¶YLFLRXV�FLUFOH·�WKHRU\�RI�ODQJXDJH�DFTXLVLWLRQ��WKH�FKLOG
QHHGV� D� UDQNLQJ� WR� JHW�85V� DQG�QHHGV�85V� WR� JHW� D� UDQNLQJ��7R� EH� IDLU�� ODWHU�ZRUN� LQFOXGLQJ� 6·V
PRGHO�GLVFXVVHG�DERYH�DSSHDUV� WR� DGGUHVV� WKLV� SUREOHP�� EXW� IDLOV� IRU� UHDVRQV�ZH�KDYH�SRLQWHG�RXW�
&RQVWUDLQW�UHUDQNLQJ�DQG�FKRLFH�RI�85�DUH�SDUW�RI�WKH�VDPH�WDVN��8VLQJ�WKH�DOJRULWKP�ZH�KDYH�SU R�
SRVHG� �ZKLFK� FRUUHFWO\� SURGXFHV� VHWV� RI� FDQGLGDWHV� LQ� FDVHV� RI� VXUIDFH� DPELJXLW\��� WKH� OHDUQHU� FDQ
FRQYHUJH�RQ�D�OH[LFRQ�RQO\�LI�)�FRQVWUDLQWV�DUH�LQLWLDOO\�UDQNHG� DERYH�:�FRQVWUDLQWV�

:H�QRZ�VXPPDUL]H�WKH�PDMRU�SRLQWV�LQ�RXU�DUJXPHQW�FRQFHUQLQJ�SDUVLQJ��)LUVW��6·V�SDUVLQJ�D O�
JRULWKP�VHOHFWV�RQO\� WKH�PRVW�¶KDUPRQLF· �85��VR�LW�IDLOV�WR�DFFRXQW�IRU�VXUIDFH�DPELJXLW\�LQ�DQ\�K X�
PDQ�ODQJXDJH��6HFRQG��DQ�DOJRULWKP�ZKLFK�DVVRFLDWHV�D�SHUFHLYHG�IRUP�ZLWK�D�VHW�RI�SRVVLEOH�85V�LV
QHHGHG�� VLQFH� VXUIDFH� DPELJXLW\� GRHV� H[LVW�� )LQDOO\�� XVLQJ� VXFK� DQ� DOJRULWKP� LQ� DFTXLVLWLRQ�� WKH
OHDUQHU�FDQ�FRQYHUJH�RQ�D�OH[LFRQ� RQO\�LI�)�FRQVWUDLQWV�DUH�LQLWLDOO\�UDQNHG� DERYH�:�FRQVWUDLQWV�

2QH�FRQFOXVLRQ�ZH�FDQ�GUDZ�IURP�WKLV�LV�WKDW�WKH�¶HPHUJHQFH�RI�WKH�XQPDUNHG·�LV�LUUHOHYDQW�WR
WKH�GHVFULSWLRQ�RI�FKLOGUHQ·V�VSHHFK��7KHLU�JUDPPDUV�DUH�IDLWKIXO�WR�WKH�REVHUYHG�WDUJHW�IRUPV�

�����7KH�6XEVHW�3ULQFLSOH

2QH�RI�WKH�JHQHUDO�SULQFLSOHV�NQRZQ�WR�JRYHUQ�WKH�DFTXLVLWLRQ�SURFHVV�LV�WKH�VR�FDOOHG�¶6XEVHW�3ULQF L�
SOH��63��·�:H�SUHVHQW�KHUH�D�UDGLFDOO\�GLIIHUHQW�YLHZ�RI�WKLV�SULQFLSOH��DV�DSSOLHG�WR�SKRQRORJLFDO�D F�
TXLVLWLRQ�� IURP�WKDW� IRXQG� LQ� WKH� OLWHUDWXUH� �H�J���&DODEUHVH�������������5LFH��������7KH� WUDGLWLRQDO
YLHZ��ZKLFK�ZH�ZLOO�UHMHFW��FRQWLQXHV�WKH�VDPH�EDVLF�DWWLWXGH�WRZDUGV�FKLOGUHQ·V�VSHHFK�RXWSXW�DV�H [�
SUHVVHG�E\�-DNREVRQ���������$�VWDQGDUG�YHUVLRQ�RI�WKLV�YLHZ�LV�VNHWFKHG�LQ�������WKH�LQLWLDO�VWDWH�RI�WKH
JUDPPDU�FRQWDLQV�D�OLPLWHG�QXPEHU�RI�YRZHOV��WKDW�LV��D�VLQJOH�YRZHO�RU�WKH�WKUHH�¶EDVLF·�YRZHOV�UH S�
UHVHQWHG�KHUH��DFTXLVLWLRQ�RI�D�ODUJHU�LQYHQWRU\�OHDGV�WR�D�VXSHUVHW�RI�WKLV�LQ LWLDO�LQYHQWRU\�

�����7KH�6XEVHW�3ULQFLSOH�LQ�WKH�WUDGLWLRQDO�PRGHO��WR�EH�UHMHFWHG�

:H�FRQVLGHU�WKH�UHOHYDQFH�RI�WKH�63�WR�DFTXLVLWLRQ�WR�EH�EH\RQG�TXHVWLRQ��RQFH�WKH�DVVXPSWLRQ
LV�PDGH�WKDW�FKLOGUHQ�DUH�QRW�VHQVLWLYH�WR�QHJDWLYH�HYLGHQFH�LQ�WKH�FRXUVH�RI�DFTXLVLWLRQ��7KLV�VHHPV
PRVW� SODXVLEOH� LQ� SKRQRORJ\� ZKHUH� H[SOLFLW� FRUUHFWLRQ� RI� SURQXQFLDWLRQ� HUURUV� YLV�j�YLV� WKH� WDUJHW
IRUP�KDYH�ORQJ�EHHQ�NQRZQ�WR�EH�LQ�YDLQ�
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´���WKHVH�VWXGLHV�VKRZ�WKDW�E\�WKH�WLPH�LQIDQWV�DUH�VWDUWLQJ�SURGXFWLYH�XVH�RI�ODQJXDJH
WKH\�FDQ�DOUHDG\�GLVFULPLQDWH�DOPRVW�DOO�RI�WKH�SKRQRORJLFDO�FRQWUDVWV�RI�WKHLU�QDWLYH
ODQJXDJH��:KLOH�WKH\�FDQQRW�\HW�SURGXFH�DGXOW�OLNH�IRUPV��WKH\�DSSHDU�� LQ�PDQ\�U H�
VSHFWV��WR�KDYH�DGXOW�OLNH�UHSUHVHQWDWLRQV��ZKLFK�DUH�UHIOHFWHG��DPRQJ�RWKHU�WKLQJV��LQ
WKHLU� YRFLIHURXV� UHMHFWLRQV� RI� DGXOW� LPLWDWLRQV� RI� WKHLU� SKRQRORJLFDOO\� LPSRYHULVKHG
SURGXFWLRQV�´���)DEHU�DQG�%HVW��������������

,Q�RWKHU�ZRUGV��WKH�63�FDQ�EH�YLHZHG�DV�D�FRUROODU\�WR�WKH�DFTXLVLWLRQ�SULQFLSOH�RI� ¶QR�QHJDWLYH�HY L�
GHQFH·��7KH�HIIHFW�RI�WKH�63�LV�WR�SUHYHQW�WKH�OHDUQHU�IURP�PDNLQJ�RYHUO\�EURDG�JHQHUDOL]DWLRQV�ZKLFK
FDQQRW� EH� FRUUHFWHG� RQ� WKH� EDVLV� RI�QHJDWLYH� HYLGHQFH� DORQH��:H� WDNH� WKH� HVVHQFH� RI� WKH� 63� WR� EH�
WKHUHIRUH��D�NLQG�RI�UHVWULFWLYHQHVV��,Q�RWKHU�ZRUGV��WKH�LQLWLDO�VWDWH�RI�WKH�JUDPPDU��6 ���LV�PD[LPDOO\
UHVWULFWLYH��DQG�OHDUQLQJ�FRQVLVWV�RI�UHOD[LQJ�UHVWULFWLRQV� 2XU�WDVN��WKHQ��LV�WR�ILJXUH�RXW�KRZ�WKHVH�U H�
VWULFWLRQV�DUH�IRUPXODWHG��LQ�WHUPV�RI�IHDWXUHV��SDUDPHWHUV��HWF���

'HVSLWH� WKH� IDFW� WKDW� WKH�63�ZDV� ILUVW� IRUPXODWHG� IRU� SKRQRORJ\� �'HOO� ������ LW� KDV� EHHQ�PRUH
ZLGHO\�GLVFXVVHG� LQ� WKH� V\QWDFWLF� DFTXLVLWLRQ� OLWHUDWXUH�� IRU� H[DPSOH�E\�%HUZLFN� �������DQG�:H[OHU
DQG�0DQ]LQL� ������� 7KHUHIRUH�� LW�PD\�EH�XVHIXO� WR� ILUVW� UHYLHZ�KRZ� WKH�63�KDV�EHHQ�DSSOLHG� WR�D
V\QWDFWLF�SUREOHP��DV�D�OHDGXS�WR�RXU�UHLQWHUSUHWDWLRQ��*LYHQ�RXU�FRQFHUQV��WKH�GLVFXVVLRQ�RI�V\QWDFWLF
SKHQRPHQD�ZLOO�EH�LQIRUPDO�

,Q�D�FRPSDUDWLYH�VWXG\�RI�DFTXLVLWLRQ�RI�DQDSKRUD��+\DPV�DQG�6LJXUMyQVGyWWLU��������FRPSDUH
WKH�ELQGLQJ�FRQGLWLRQV�RQ�,FHODQGLF� VLJ�DQG�(QJOLVK�KLP�KHUVHOI��,Q�VLPSOH�WHUPV��ZH�FDQ�FKDUDFWHUL]H
WKH�DQDSKRUV� LQ� WKH� WZR� ODQJXDJHV�DV� IROORZV�� ,FHODQGLF� DQDSKRUV�QHHG� WR�EH�ERXQG��(QJOLVK�DQ D�
SKRUV�QHHG�WR�EH�ERXQG�LQ�WKH�PLQLPDO�6��6R��(QJOLVK�LV�PRUH�UHVWULFWLYH��LW�LPSRVHV�PRUH�FRQGLWLRQV
RQ�DQDSKRUV�WKDQ�,FHODQGLF�GRHV��7KH�GLIIHUHQFH�LV�UHSUHVHQWHG�E\�WKH�VFKHPDWLF�VHQWHQFHV�LQ�������,Q
(QJOLVK��WKH�DQDSKRU�FDQ�RQO\�EH�FRUHIHUHQWLDO�ZLWK�WKH�13�LQ�WKH�VDPH�FODXVH��ZKHUHDV�LQ�,FHODQGLF�
WKH�DQDSKRU�FDQ�EH�FRUHIHUHQWLDO�ZLWK�DQ�DQWHFHGHQW�LQ�D�KLJKHU�FODXVH�

�����$QDSKRUV�LQ�(QJOLVK�DQG�,FHODQGLF

• (QJOLVK��-RKQL�DVNHG�%LOOM�WR�VKDYH�VHOI
L�M
• ,FHODQGLF��-RKQL�DVNHG�%LOOM�WR�VKDYH�VHOIL�M

:H�FDQ�UHSUHVHQW� WKH�JUHDWHU� UHVWULFWLYHQHVV�RI�(QJOLVK�DV� LQ� �����DQG�FRQFOXGH� WKDW�(QJOLVK�FRUU H�
VSRQGV�WR�WKH�LQLWLDO�VWDWH��LQ�WKLV�UHVSHFW��

����

:H�FDQ�DOVR� UHSUHVHQW� WKH� UHODWLRQVKLS�RI� WKH� WZR� ODQJXDJHV�DV�DQ� LPSOLFDWLRQDO� UHODWLRQVKLS�� DV� LQ
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�����

�����7KH�63�DV�DQ�LPSOLFDWLRQDO�KLHUDUFK\

D�$QDSKRU�PXVW�EH�ERXQG�LQ�WKH�PLQLPDO�6�⇒�$QDSKRU�PXVW�EH�ERXQG�
E�$QDSKRU�PXVW�EH�ERXQG�⇒� ��$QDSKRU�PXVW�EH�ERXQG�LQ�PLQLPDO�6�

,I�ZH�WU\�WR�UHSUHVHQW�WKH�GLVWLQFWLRQ�EHWZHHQ�WKH�ODQJXDJHV�LQ�WHUPV�RI�OH[LFDO�IHDWXUHV��LQVWHDG�RI
LQ�WHUPV�RI�SDUDPHWHU�VHWWLQJV��DV�KDV�EHHQ�GRQH�WUDGLWLRQDOO\��ZH�PLJKW�SURSRVH�WKH�PRGHO�LQ������
ZKHUH�(QJOLVK�DQDSKRUV�DUH�PDUNHG�DV� >�ERXQG���ORFDO@�ZKHUHDV� ,FHODQGLF�DQDSKRUV� DUH�PDUNHG
RQO\�DV�>�ERXQG@�

�����)HDWXUHV�IRU�DQDSKRUV

7KLV�EULQJV�XV� WR�D�SRLQW��ZKLFK�WKRXJK�REYLRXV�� LV�FUXFLDO� WR�RXU�DUJXPHQW��'HVSLWH� WKH�VL P�
SOLFLW\�RI�WKH�DUJXPHQW��LW�LW�SUHFLVHO\�WKH�IDLOXUH�WR�JUDVS�WKLV�SRLQW�ZKLFK�KDV�OHG�WR�WKH�PLVLQWHUSU H�
WDWLRQV�RI�WKH�63�ZKLFK�ZH�ZLOO�SUHVHQW�EHORZ��7KH�SRLQW�FDQ�EH�IRUPXODLFDOO\�VWDWHG�DV��IHZHU�IH D�
WXUHV� HTXDOV�PRUH� HQWLWLHV��7KDW� LV�� WKH� VL]H�RI� D� FODVV� YDULHV� LQYHUVHO\�ZLWK� WKH�QXPEHU� RI� IHDWXUHV
XVHG�WR�GHILQH�WKH�FODVV��7KLV�LV�VWDWHG�PRUH�IR UPDOO\�LQ������

�����)HZHU�IHDWXUHV� �PRUH�HQWLWLHV
/HW�)�DQG�*�EH�VHWV�RI�IHDWXUHV�VXFK�WKDW�5�)��LV�WKH�VHW�RI�HQWLWLHV�GHILQHG�E\�)�DQG
5�*��LV�WKH�VHW�RI�HQWLWLHV�GHILQHG�E\�*��,I�*�LV�D�VXEVHW�RI�)��WKHQ�5�)��LV�D�VXEVHW�RI

5�*���7KDW�LV�)�⊃�*�⇔�5�*��⊃�5�)��

$W� WKH� ULVN� RI� DSSHDULQJ� SHGDQWLF��ZH� QRZ�SUHVHQW� D� QRQ�OLQJXLVWLF� H[DPSOH� RI� WKLV� SULQFLSOH�
7KH�SURSHUWLHV�RI�EHLQJ�¶RGG·�DQG�EHLQJ�¶OHVV�WKDQ���·�FDQ�EH�XVHG�WR�FKDUDFWHUL]H��SRVLWLYHO\�RU�QHJ D�
WLYHO\��VXEVHWV�RI�WKH�VHW�RI�ZKROH�SRVLWLYH�QXPEHUV��$V�VKRZQ�RQ�WKH�OHIW�KDQG�VLGH�RI�������WKH�VHW�RI
SURSHUWLHV��RU�IHDWXUHV��FRQWDLQLQJ�ERWK�¶RGG·�DQG�¶����·�FRQWDLQV�WKH�WZR�VHWV�ZKLFK�FRQWDLQ�RQO\�RQH
RI�WKHVH�IHDWXUHV��2Q�WKH�ULJKW�KDQG�VLGH��KRZHYHU��ZH�VHH�WKDW�WKH�FRQWDLQPHQW�UHODWLRQ�JRHV�LQ�WKH
RWKHU�GLUHFWLRQ��WKH�VHW�RI�QXPEHUV�ZKLFK�DUH�ERWK�RGG�DQG�OHVV�WKDQ����LV�FRQWDLQHG�ZLWKLQ�WKH�VHW�RI
RGG�QXPEHUV�DQG�ZLWKLQ�WKH�VHW�RI�QXPEHUV�OHVV�WKDQ����
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�����$�QRQ�OLQJXLVWLF�H[DPSOH

[odd]
[<10]

[odd] [<10]

Sets of features

Superset of
features

Subsets of
features

Odd
numbers

Numbers less
than 10

Odd numbers less
than 10

Sets of entities defined by features

Subset of entities

Supersets of
entities

F

R(G)

R(F)

G

:H�FDQ�QRZ�UHWXUQ�WR�RXU� OLQJXLVWLF�H[DPSOH�DQG�VHH� WKDW� WKH� VDPH� LQYHUVH� UHODWLRQ�KROGV��2Q� WKH
OHIW�KDQG�VLGH�RI������ZH�VHH�D�VXSHUVHW�RI� IHDWXUHV�FRQWDLQLQJ�D�VXEVHW�RI� IHDWXUHV��EXW�RQ�WKH�ULJKW
KDQG�VLGH�ZH�VHH�WKDW�WKH�LQWHUSUHWDWLRQV�DVVRFLDWHG�ZLWK�DQDSKRUV�DUH�LQ�WKH�LQYHUVH�UHODWLRQVKLS�

�����/LQJXLVWLF�H[DPSOH��WKH�FODVV�RI�DQDSKRUV�FRQWDLQV�WKH�FODVV�RI�ORFDOO\�ERXQG�DQDSKRUV�

[+anaph]
[+local]

[+anaph]

Sets of  features

Superset:
Features
specified on E.
himself

Subset:Features
specified on I.
sig

Sets of entities defined by features

Subset of
anaphors

Superset of
anaphors

Locally bound
anaphors

All anaphors

:H�QRZ�WXUQ�WR�GLVFXVVLRQ�RI�VRPH�SKRQRORJLFDO�FDVHV�IURP�WKH�OLWHUDWXUH��ERWK�FRQFHUQLQJ�WKH
DFTXLVLWLRQ�RI�PHWULFDO�SKRQRORJ\��$UFKLEDOG������SURSRVHV�WKDW�WKH�63�LV�QRW�UHOHYDQW�WR�WKH�DFTXLV L�
WLRQ�RI�(QJOLVK�H[WUDPHWU LFDOLW\�

�����$UFKLEDOG������RQ�WKH�6XEVHW�3ULQFLSOH�
WKH�WZR�SRVVLEOH�VHWWLQJV�RI�WKH�H[WUDPHWULFDOLW\�SDUDPHWHU�>����WKDW�LV³PUK�	�FU@�GR
QRW�\LHOG�ODQJXDJHV�WKDW�DUH�LQ�D�VXEVHW�UHODWLRQ�WR�HDFK�RWKHU��,I�(QJOLVK�KDV�QR�H [�
WUDPHWULFDOLW\� �>�H[WUDPHWULFDO@��ZH�ZRXOG�DOZD\V� ILQG�SHQXOWLPDWH� VWUHVV� �DVVXPLQJ
OHIW�KHDGHG� IHHW��� ,I� LW� KDG� REOLJDWRU\� H[WUDPHWULFDOLW\� �>�H[WUDPHWULFDO@�� ZH� ZRXOG
DOZD\V�ILQG�DQWHSHQXOWLPDWH�VWUHVV��7KH�VLWXDWLRQ�LV�D�OLWWOH�PRUH�FRPSOH[��DV�ZH�KDYH
H[WUDPHWULFDOLW\�LQ�(QJOLVK�WKDW�LV�VHQVLWLYH�WR�WKH�JUDPPDWLFDO�FDWHJRU\��L�H��LW�ZRUNV
GLIIHUHQWO\�RQ�QRXQV�DQG�YHUEV�� IRU� LQVWDQFH���7KXV�� WKH�6XEVHW�3ULQFLSOH�PDNHV�QR
FOHDU�SUHGLFWLRQV�����

:H�SURSRVH�DQ�DOWHUQDWH�YLHZ��QDPHO\�WKDW�WKH�LQLWLDO�K\SRWKHVLV�PDGH�E\�WKH�FKLOG��WKH�LQLWLDO
VHWWLQJ�RI�DQ�¶H[WUDPHWULFDOLW\�SDUDPHWHU·��LV�WKDW� HYHU\�V\OODEOH�PXVW�EH�FRQVLGHUHG�IRU�WKH�FRPSXW D�

WLRQ�RI�VWUHVV ��7KH� LQLWLDO�JUDPPDU�� WKHQ�� LV�PRUH�UHVWULFWLYH � WKDQ�DQ\�VXEVHTXHQW�JUDPPDU�ZKLFK
PD\��DV�LQ�WKH�FDVH�RI�(QJOLVK��DOORZ�FHUWDLQ�V\OODEOHV�WR�EH�OHIW�RXW�RI�VWUHVV�FRPSXWDWLRQ��HLWKHU�EDVHG
RQ�LQGHSHQGHQW�FRPSXWDWLRQV�VXFK�DV�IRRW�FRQVWUXFWLRQ�RU�WKURXJK�OH[LFDO�PDUNLQJ���7KLV�LQLWLDO�OD Q�
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JXDJH��RU�8*��LV�WKXV�WUXH�WR�WKH�HVVHQFH�RI�WKH�63��,Q������WKHQ��/ E�FRUUHVSRQGV�WR�WKH�LQLWLDO�VWDWH�
$JDLQ��ZH�FDQ�VWDWH�WKH�UHODWLRQVKLS�EHWZHHQ�6 ��DQG�ODWHU�VWDWHV�DV�DQ�LPSOLFDWLRQDO�RQH�

�����7KH�63�DQG�H[WUDPHWULFDOLW\

D��(YHU\�V\OODEOH�FRXQWV�⇒�6RPH�V\OODEOHV�FRXQW�
E��6RPH�V\OODEOHV�FRXQW�⇒� �(YHU\�V\OODEOH�FRXQWV�

2XU� QH[W� H[DPSOH� FRPHV� IURP�'UHVKHU� ����� ZKR� DVVXPHV� WKDW� VHQVLWLYLW\� WR� V\OODEOH� ZHLJKW

PXVW�EH�DFTXLUHG��'UHVKHU·V�FODLP�LV�VNHWFKHG�LQ�������ZKHUH� σ+�LV�D�KHDY\�V\OODEOH�DQG�σ/�LV�D�OLJKW
V\OODEOH�

�����6HQVLWLYLW\�WR�V\OODEOH�ZHLJKW�PXVW�EH�DFTXLUHG��VR�D�ODQJXDJH�ZKLFK�GRHV�QRW�¶FDUH�DERXW�ZHLJKW·
LV�WKH�LQLWLDO�VWDWH�

,Q� RXU� YLHZ� WKLV� LV� EDFNZDUGV�� VLQFH� DWWHQGLQJ� WR� ZHLJKW� UHVWULFWV� IRRW� FRQVWUXFWLRQ�� &KLOGUHQ
PXVW�EH� LQQDWHO\� VHQVLWLYH� WR� V\OODEOH�ZHLJKW�� ,I� FKLOGUHQ�GLG�QRW�KDYH� WKLV� VHQVLWLYLW\�� WKHQ�SRVLWLYH
HYLGHQFH�ZRXOG� QHYHU� SURYLGH� LW� WR� WKHP�� DQG� ZHLJKW� VHQVLWLYH� V\VWHPV� ZRXOG� EH� XQOHDUQDEOH�� ,Q
OHDUQLQJ�D�ODQJXDJH�LQ�ZKLFK�V\OODEOH�ZHLJKW�GRHV�QRW�PDWWHU��WKH�FKLOG� OHDUQV�WR�LJQRUH �D�GLVWLQFWLRQ
ZKLFK�PXVW� EH�SRVVLEOH� LQ�8*��:H�DVVXPH� WKDW� WKH� VXEVHW� UHODWLRQ�PXVW� EH� WKH� FRQWUDU\� RI�ZKDW

'UHVKHU� SURSRVHV�� 7KLV� PHDQV� WKDW� / E� DFWXDOO\� UHSUHVHQWV� WKH� LQLWLDO� VWDWH� RI� 8*�� / D�^σ`� ⊃
/E�^σ/�σ+`��VR�/E LV�WKH�LQLWLDO�VWDWH��DV�VKRZQ�LQ�������DORQJ�ZLWK�DQRWKHU�LPSOLFDWLRQDO�VWDWHPHQW�

����2XU�SURSRVDO��/D�^σ`�⊃�/E�^σ/�σ+`��&RQWUDVW�ZLWK�'UHVKHU���������/ D�^σ`�⊂�/E�^σ/�σ+`

D��3D\LQJ�DWWHQWLRQ�WR�V\OODEOHV�DQG�WKHLU�ZHLJKW�⇒�SD\LQJ�DWWHQWLRQ�WR�V\OODEOHV�
E��3D\LQJ�DWWHQWLRQ�WR�V\OODEOHV�⇒� ��SD\LQJ�DWWHQWLRQ�WR�V\OODEOHV�DQG�WKHLU�ZHLJKW�
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����63�DQG�VHJPHQW�¶LQYHQWRULHV·

:H�QRZ�UHWXUQ�WR�WKH�DFTXLVLWLRQ�RI�SKRQRORJLFDO�LQYHQWRULHV��2QH�RI�WKH�PRVW�H[SOLFLW�YHUVLRQV�RI�WKH
WUDGLWLRQDO�PRGHO�LV�SUHVHQWHG�E\�5LFH�������VNHWFKHG�LQ������

�����7KH�6XEVHW�3ULQFLSOH�LQ�WKH�WUDGLWLRQDO�PRGHO��UHMHFWHG�
&HQWUDO�K\SRWKHVHV��5LFH�������
0LQLPDOLW\��,QLWLDOO\�WKH�FKLOG�KDV�PLQLPDO�VWUXFWXUH��QRW�DOO�IHDWXUHV�DUH�DYDLODEOH��
0RQRWRQLFLW\��,QYHQWRULHV�DUH�EXLOW�XS� LQ�D�PRQRWRQLF� >VWHSZLVH³PUK	FU@� IDVKLRQ�DV�FR Q�

WUDVWV�DUH�DGGHG�

:H�REMHFW�WR�WKLV�K\SRWKHVLV�RQ�WZR�JURXQGV��)LUVW��WKHUH�LV�QR�UHDVRQ�WR�H[SHFW�¶VHJPHQWV·�WR�SOD\�D
UROH�LQ�WKH�OHDUQLQJ�SDWK��VLQFH�IHDWXUHV�DUH�WKH�SULPLWLYHV�RI�SKRQRORJLFDO�WKHRU\��6HFRQG��WKH�LQYHUVH
UHODWLRQVKLS�RI�IHDWXUHV�DQG�QDWXUDO�FODVVHV�GLVFXVVHG�DERYH�OHDGV�WR�DQ�DOWHUQDWLYH�LQWHUSUHW DWLRQ�

�����2EMHFWLRQV

• /DQJXDJHV��JUDPPDUV��GR�QRW�KDYH��L��� �D��� �N���HWF��7KH�´DWRPVµ�RI�SKRQRORJ\
DUH�IHDWXUHV��FI��WKH�ZXJ�WHVW��HWF��

• )HZHU� IHDWXUHV� �PRUH� WKLQJV��7KH� FODVV� RI� EDFN� YRZHOV� FRQWDLQV� WKH� FODVV� RI
EDFN��URXQGHG�YRZHOV�

[+back]
[+round]

[+back] [+round]

Sets of features

Superset of
features

Subsets of
features

Back
vowels

Round
vowels

Back, round
vowels

Sets of entities defined by features

Subset of entities

Supersets of
entities

F

R(G)

R(F)

G

:LWK�WKHVH�REMHFWLRQV�LQ�PLQG��FRQVLGHU�WKH�¶SKRQRORJLFDO�VSDFH·�DVVRFLDWHG�ZLWK�YRZHOV�LQ�WZR
ODQJXDJHV��RQH�ZLWK�D�ULFK�LQYHQWRU\�DQG�RQH�ZLWK�D�UHVWULFWHG�LQYHQWRU\��VKRZQ�LQ�������7KH�GLUH F�
WLRQ�RI� WKH� VXEVHW�VXSHUVHW� UHODWLRQVKLS� LV�QRW� VR� FOHDU�ZKHQ� IDFHG�ZLWK� WZR�ZD\V�RI� ORRNLQJ�DW� WKH
SUREOHP��L��QXPEHUV�RI�¶VHJPHQWV·�DQG�LL��SKRQRORJLFDO�VSDFH�
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�����3KRQRORJLFDO�VSDFH�DVVLJQHG�WR�KLJK�IURQW�YRZHOV�LQ�WZR�YRZHO�V\VWHPV��ZKLFK�LV�WKH�VXEVHW"

7KH�DUJXPHQWV�ZH�KDYH�RIIHUHG�WR�WKLV�SRLQW�IDYRU�FKRRVLQJ�WKH�ODQJXDJH�ZLWK�PRUH�UHVWULFWLYH�� L�H�
ULFKHU��UHSUHVHQWDWLRQV�DQG�QDUURZHU�SKRQRORJLFDO�VSDFH�DVVRFLDWHG�ZLWK�LQGLYLGXDO�YRZHOV�DV�WKH�LQ L�
WLDO�VWDWH��,Q�RUGHU�WR�SURYLGH�OHDUQDELOLW\�DUJXPHQWV�WR�VXSSRUW�WKLV�SURSRVDO�DQG�MXVWLI\�UHMHFWLQJ�WKH
WUDGLWLRQDO�WKHRU\��ZH�PXVW�DQVZHU�WKH�WZR�TXHVWLRQV�LQ�������%HORZ�ZH�SURYLGH�DUJXPHQWV�XVLQJ�K \�
SRWKHWLFDO�ODQJXDJHV�WR�MXVWLI\�WKH�DQVZHUV�ZH�SURYLGH�

�����7KH�WHVWV�
D��&DQ�WKH�WUDGLWLRQDO�YLHZ�OHDG�WR�D�JURZLQJ�LQYHQWRU\"�12�
E��&DQ�WKH�SURSRVHG�YLHZ�OHDG�WR�D�VKULQNLQJ�LQYHQWRU\"�<(6�

,Q�RUGHU� WR� DQVZHU� ���D�� FRQVLGHU� WKH�DFTXLVLWLRQ�RI� �GLS�� YV�  �GIS�� LQ�D�K\SRWKHWLFDO� ODQJXDJH
ZKLFK�PDLQWDLQV� WKH� >L@� �� >I@� FRQWUDVW� RQ� WKH� VXUIDFH�� ,Q� WKH� WUDGLWLRQDO� V\VWHP�� WKH� FRQWUDVW� LV� X Q�

OHDUQDEOH�� WKH� WZR�ZRUGV�ZLOO�EH�DFTXLUHG�DV�KRPRSKRQHV��:LWKRXW�DFFHVV� WR�D�GLIIHUHQFH� LQ� UHSU H�
VHQWDWLRQ�� WKH� GLIIHUHQFH� EHWZHHQ� WKH� WZR� YRZHOV� FDQQRW� EH� HYDOXDWHG��7KH� VR�FDOOHG� ¶SRVLWLYH� HY L�
GHQFH·�RIWHQ�LQYRNHG�WR�DOORZ�LQYHQWRU\�H[SDQVLRQ�LV�QRW�VXIILFLHQW�LI�WKDW�HYLGHQFH�FDQQRW�EH�DVVLJQHG
D�UHSUHVHQWDWLRQ��7KDW�LV��WKH�FRQWUDVW�FDQQRW�EH�SHUFHLYHG�OLQJXLVWLFDOO\�LI�WKH�FKLOG�GRHV�QRW�KDYH�LW�
7KLV�LV�D�IXQGDPHQWDO�DVVXPSWLRQ�RI�OLQJXLVWLF�WKHRU\��,W�LV�HTXLYDOHQW�WR�VD\LQJ�WKDW�D�ODQJXDJH�WKDW
XVHV�D�QRQ�KXPDQ�IHDWXUH�LV�XQOHDUQDEOH��ZKLFK�LV�WDXWRORJLFDOO\�WUXH�JLYHQ�WKH�VWDQGDUG�GHILQLWLRQ�RI
8*��,I�D FKLOG�GLG�QRW�KDYH�DFFHVV�WR�D�IHDWXUH�SURYLGHG�E\�8*��WKHQ�WKH�FKLOG�FRXOG�QRW�VWRUH� WKLV
GLVWLQFWLRQ�IRU�IXWXUH�XVH��HDFK�OH[LFDO�HQWU\�ZRXOG�KDYH�WR�EH�UHOHDUQHG�DW�HDFK�VWDJH�VLQFH�HDFK�OH[ L�
FDO�HQWU\�FRXOG�SRWHQWLDOO\�FRQWDLQ�WKH�QHZO\�¶DFTXLUHG·�IHDWXUH� ��7KLV�LV�FRQWUDLQGLFDWHG�E\�WKH�DFTX L�
VLWLRQ�HYLGHQFH��2Q�WKH�RWKHU�KDQG��LI�WKH�GLVWLQFWLRQ�LV�DYDLODEOH�DW�6 ��WKHQ�DFTXLVLWLRQ�RI�FRQWUDVWLYH
OH[LFDO�LWHPV�LV�WULYLDO��2XU�FODLP�LV�FRQVLVWHQW�ZLWK�WKH�HYLGHQFH�IURP�FRPSUHKHQVLRQ�DQG�SHUFHSWLRQ
VWXGLHV��6WUHHWHU�������*RRGPDQ�DQG�1XVEDXP�������DQG�WKXV�VKRXOG�UHSUHVHQW�WKH�QXOO�K \SRWKHVLV�

:H�QRZ�WXUQ�WR� ���E��� ORVV�RI�D� ¶ZURQJ·�FRQWUDVW�� L�H�� �GLS��DQG� �G IS��FROODSVH� WR� �GLS�� LQ� VRPH

ODQJXDJH�ZLWK�D�WKUHH�YRZHO�V\VWHP��7KH�WUDGLWLRQDO�YLHZ�ZLOO�QHYHU� IDFH�D�SUREOHP�KHUH��VLQFH� WKH
JUDPPDU�QHYHU�FRQWDLQV�PRUH�FRQWUDVWV� WKDQ�WKH�WDUJHW� ODQJXDJH��7KH�FKDOOHQJH�WR� WKH� WKHRU\�SU R�
SRVHG� FDQ� EH� VWDWHG� WKXV��+RZ�GRHV� D� JUDPPDU�ZKLFK� KDV�PRUH� SRWHQWLDO� YRZHOV� WKDQ� WKH� WDUJHW
JUDPPDU�HQG�XS�ORVLQJ�LUUHOHYDQW�FRQWUDVWV"�7ZR�FDVHV�PXVW�EH�GL VWLQJXLVKHG�

������������������������������ �����������������������
� ,W LV VRPHWLPHV VXJJHVWHG LQ WKH OLWHUDWXUH �H�J� ,QJUDP �������� WKDW WKH FKLOG·V JUDPPDU PDNHV XVH RI WZR NLQGV RI

UHSUHVHQWDWLRQ� D SKRQRORJLFDO UHSUHVHQWDWLRQ� ZKLFK VWDUWV RXW ZLWK DFFHVV WR D PLQLPDO VHW RI IHDWXUHV� DQG D SKRQHWLF RU

DFRXVWLF UHSUHVHQWDWLRQ ZKLFK PDNHV XVH RI IXOO\ VSHFLILHG SKRQHWLF IHDWXUH PDWULFHV� 2QH PLJKW LPDJLQH WKDW WKH FKLOG

VWRUHV FRQWUDVWV LQ WKH SKRQHWLF UHSUHVHQWDWLRQV XQWLO WKH SKRQRORJ\ LV ¶UHDG\· IRU WKHP� DW ZKLFK WLPH SUHYLRXVO\ LGHQWLFDO

SKRQRORJLFDO UHSUHVHQWDWLRQV FDQ EH GLVWLQJXLVKHG� 7KLV YLHZ VXIIHUV DW OHDVW WZR GLIILFXOWLHV� �� WKH GHVLUHG ¶VLPSOLFLW\· RU

¶SRYHUW\· RI WKH FKLOG·V JUDPPDU LV QRW DWWDLQHG� EXW UDWKHU MXVW KROGV DW RQH OHYHO RI WKH JUDPPDU� �� WKH VWDQGDUG YLHZ RI

WKH UHODWLRQVKLS RI SKRQRORJLFDO DQG SKRQHWLF UHSUHVHQWDWLRQV LV WKDW WKH ODWWHU DUH QRW VWRUHG LQ PHPRU\� EXW DUH GHULYHG

IURP WKH IRUPHU E\ WKH SKRQRORJ\�
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�����7ZR�GLVWLQFW�FDVHV�IRU�WKH�¶FROODSVH·�RI�FRQWUDVW
D��8QREVHUYHG� FRQWUDVWV�� ,I� WKH� WDUJHW� ODQJXDJH� GRHV� QRW� SUHVHQW� IRUPV� VXFK� DV� >G IS@�

WKHQ�WKHUH�ZLOO�QHYHU�EH�DQ\�UHDVRQ�WR�UHPRYH�>�$75@�IURP�WKH�UHSUHVHQWDWLRQ�RI
�GLS���$FFHVV�WR�WKH�XQLYHUVDO�IHDWXUH�VHW�DOORZV�WKH� SRWHQWLDO�IRU�DQ\�FRQWUDVW��QRW�LWV
UHDOL]DWLRQ��7KLV�LV�FOHDUO\�UHOHYDQW�WR�XQGHUVSHFLILFDWLRQ�WKHRU\�LQ�WKDW�ZH�DVVXPH�
IRU�LQVWDQFH��WKDW��L��ZLOO�QHYHU�ORVH�LWV�>�$75@�VSHFLILFDWLRQ�ZLWKRXW�JUDPPDU�L Q�
WHUQDO�PRWLYDWLRQ��VHH�EHORZ��

E��3KRQHWLF�XQGHUVSHFLILFDWLRQ��,PDJLQH�WKH�FKLOG�KHDUV�>GLS@�DQG�VWRUHV�LW�DV�VXFK��6LQFH
WKLV�FKLOG�KDV�DFFHVV�WR�DOO�WKH�IHDWXUHV�DQG�VLQFH�LWV�OHDUQLQJ�FRQIRUPV�WR�WKH�63��LW
DVVXPHV� WKDW� UHSUHVHQWDWLRQV�PXVW� EH�PD[LPDOO\� UHVWULFWLYH� �VSHFLILHG���7KLV�ZRUG
FDQQRW�EH�VWRUHG�ZLWK�MXVW�D�>�EDFN���KL@�YRZHO��LW�PXVW�EH�VWRUHG�DV�D�>�EDFN���KL�
�$75���URXQG@�YRZHO��*LYHQ�WKH�YDULDELOLW\�RI�DUWLFXODWLRQ�LQ�D�WKUHH�YRZHO�V\VWHP�
WKLV�FKLOG�ZLOO�KHDU�SKRQHWLF�>G IS@�DQG�PLVWDNHQO\�SRVLW�D�QHZ�OH[LFDO�LWHP��HQGLQJ

XS�ZLWK�D�SDLU�RI�V\QRQ\PV���GLS��DQG��G IS���$�SURFHVV�RI�OH[LFRQ�RSWLPL]DWLRQ��U H�

VSRQVLEOH�IRU�FROODSVLQJ�V\QRQ\PV��ZLOO�GHWHUPLQH�WKDW�WKH�IHDWXUH�LV�QRW�UHOHYDQW�WR
WKH�SKRQRORJ\�RI�WKH�ODQJXDJH�DQG�WKXV�FDQ�EH�H[FOXGHG�IURP�UHSUHVHQWDWLRQ��7KLV
SURSRVDO� LV� YHU\� VLPLODU� WR� WKH� XQLTXHQHVV� SULQFLSOH� RI� PRUSKRORJ\� �:H[OHU� DQG
&XOLFRYHU� ������� �7KLV� DOJRULWKP� GRHV� QRW� DIIHFW� DOO� UHGXQGDQW� IHDWXUHV�� PHUHO\
WKRVH�ZKLFK�EHKDYH�DV�WKRXJK�WKH\�DUH�SKRQHWLFDOO\�XQGHUVSHFLILHG��

1RWH��DW� WKLV�SRLQW� WKDW� WKH�FRQIXVLRQ� LV� ODUJHO\�QRWDWLRQDO�� ,Q� ORVLQJ� WKH� �L��� I�� FRQWUDVW� WKH

JUDPPDU�PRYHV�IURP�FRQWDLQLQJ�WZR�YRZHOV�>�EDFN���KL���$75���URXQG@�DQG�>�EDFN���KL���$75�
�URXQG@��ZKLFK�ZH�KDSSHQ�WR�GHQRWH�DV��L��DQG�� I���WR�RQH�>�EDFN���KL���URXQG@�ZKLFK�ZH�VRPHZKDW

DUELWUDULO\�GHQRWH�DV��L��

����

&OHDUO\��WKLV�DFFRXQW�QHHGV�WR�EH�IXUWKHU�GHYHORSHG�E\�DQ�H[SOLFLW�PRGHO�RI�OH[LFRQ�RSWLPL]DWLRQ�
&UXFLDO�TXHVWLRQV�LQFOXGH�WKH�QDWXUH�RI�RSWLPL]DWLRQ��LV� LW�D�JOREDO�SURFHVV�ZKLFK�DIIHFWV� WKH�ZKROH
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OH[LFRQ�DW�RQFH"

����6XPPDU\

:H�FDQ�VXPPDUL]H�WKH�DUJXPHQW�WR�WKLV�SRLQW�LQ�WKH�IROORZLQJ�ZD\�

�����6XPPDU\�RI�DUJXPHQWV
$��6XEVHW�3ULQFLSOH�$UJXPHQW
D��7KH�6XEVHW�3ULQFLSOH�UHIOHFWV�UHVWULFWLYHQHVV�LQ�WKH�LQLWLDO�VWDWH
E��*UHDWHU�UHVWULFWLYHQHVV�LV�HQFRGHG�WKURXJK�IXOOHU�VSHFLILFDWLRQ

∴�$OO�IHDWXUHV�PXVW�EH�DYDLODEOH�IRU�UHSUHVHQWDWLRQV�DW�6 ��
%��/HDUQDELOLW\�$UJXPHQW
D��/LQJXLVWLF�UHSUHVHQWDWLRQV�FRQWDLQ�IHDWXUHV
E��,I�D�IHDWXUH�)�LV�XQDYDLODEOH�DW�VWDJH�/ M��WKHQ�SRVLWLYH�HYLGHQFH�RI�)�FDQQRW�EH�HYDO X�
DWHG�E\�WKH�OHDUQHU�VLQFH�WKH�OHDUQHU�FDQQRW�HYDOXDWH�UHSUHVHQWDWLRQV�ZLWK�U HVSHFW�WR�)

∴�$OO�IHDWXUHV�PXVW�EH�DYDLODEOH�IRU�UHSUHVHQWDWLRQV�DW�6 ��

6LQFH�DFTXLVLWLRQ� LQYROYHV� UHDO�ZRUOG�SHUIRUPDQFH� LQ�ERWK�SURGXFWLRQ�DQG�FRPSUHKHQVLRQ��RXU� D U�
JXPHQWV�UHSUHVHQW�D�XVHIXO�LGHDOL]DWLRQ��&KLOGUHQ�ZLOO� IDLO� WR�DFTXLUH�DGXOW� UHSUHVHQWDWLRQV� LQ�VRPH
FDVHV�� WKH�H[SODQDWLRQ� IRU� WKLV� LV�QRW� WR�EH� VRXJKW� LQ�DQ� LPSRYHULVKHG�JUDPPDU��EXW� UDWKHU� LQ�SH U�
IRUPDQFH�IDFWRUV��IRU�IXUWKHU�GLVFXVVLRQ��VHH�EHORZ��

����'LJUHVVLRQ�RQ�8QGHUVSHFLILFDWLRQ�DQG�WKH�63

7KH�DSSURDFK�WR�XQGHUVSHFLILFDWLRQ�DGYRFDWHG�LQ�WKLV�SDSHU�LV�FRQVLVWHQW�ZLWK�UHFHQW�ZRUN�E\�6KDURQ
,QNHODV�DQG�KHU�FROODERUDWRUV� �,QNHODV������� ,QNHODV��2UKXQ�DQG�=ROO� ������ LQ� WKH�DGRSWLRQ�RI� WKH
YLHZ�WKDW�XQGHUVSHFLILFDWLRQ�LV�GHULYHG�IURP�WKH�GDWD��QRW�LPSRVHG�E\�SULQFLSOH��7KLV�SRVLWLRQ��H[H P�
SOLILHG�E\������OHDGV�,QNHODV�WR�UHMHFW�SKLORVRSKLFDOO\�EDVHG�DSSURDFKHV�WR�XQGHUVSHFLILFDWLRQ�VXFK�DV
WKRVH�UHSUHVHQWHG�E\�WKH��SDUWLDOO\�RYHUOD SSLQJ��FDWHJRULHV�LQ������

�����,QNHODV����������RQ�8QGHUVSHFLILFDWLRQ
XQGHUO\LQJ� UHSUHVHQWDWLRQ� LV� GHWHUPLQHG� VROHO\� E\� RSWLPL]DWLRQ�ZLWK� UHVSHFW� WR� WKH
JUDPPDU��QRW�E\�LPSRVLQJ�DQ\�W\SH�RI�FRQVWUDLQWV�GLUHFWO\�RQ�XQGHUO\LQJ�UHSUHVHQW D�
WLRQ���>WKLV@� UHVXOWV� LQ� WKH� XVH� RI� XQGHUVSHFLILFDWLRQ� RQO\� ZKHQ� WKHUH� DUH� DOWHUQDQW
VXUIDFH�IRUPV�����,QNHODV���������

������¶*UDPPDU�EOLQG·�DSSURDFKHV�WR�XQGHUVSHFLILFDWLRQ�UHMHFWHG�E\�,QNHODV�������T�Y��IRU�UHIHUHQFHV
�0DUNHGQHVV ��XQLYHUVDO��ODQJXDJH�VSHFLILF��RU�FRQWH[WXDO���XQPDUNHG�PDWHULDO�LV�X Q�
GHUVSHFLILHG

�5HGXQGDQF\��UHGXQGDQW�IHDWXUH�YDOXHV��GHWHUPLQHG�RQ�WKH�EDVLV�RI�WKH�VHJPHQW�L Q�
YHQWRU\��DUH�XQGHUVSHFLILHG

�3UHGLFWDELOLW\��SUHGLFWDEOH�PDWHULDO�LV�XQGHUVSHFLILHG

$FFRUGLQJ�WR�,QNHODV��´>W@KH�RQO\�PRWLYDWLRQ�IRU�XQGHUVSHFLILFDWLRQ�LV�WR�FDSWXUH�DOWHUQDWLRQV�LQ
WKH�RSWLPDO�ZD\µ������������$�YHU\�FRQYLQFLQJ�FDVH�ZKHUH�XQGHUVSHFLILFDWLRQ�FDQ�EH�XVHG�LQ�DQ�LOO X�
PLQDWLQJ�IDVKLRQ�FRPHV�IURP�,QNHODV·�GLVFXVVLRQ�RI�WKH�GLVWULEXWLRQ�RI�7XUNLVK�YRLFHG�DQG�YRLFHOHVV
VWRSV��$V�WKH�GDWD�LQ������VKRZ��WKH�WZR�7XUNLVK�VXUIDFH�VWRSV�>W@�DQG�>G@�VKRZ�XS�LQ�WKUHH�GLIIHUHQW
SDWWHUQV�
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�����7XUNLVK�YRLFLQJ�DOWHUQDWLRQV
D��$OWHUQDWLQJ��>�YRLFH@��XQPDUNHG�IRU�>YRLFH@�

NDQDW�¶ZLQJ·��� NDQDWODU�¶ZLQJ�SOXUDO·��� NDQDG,P�¶ZLQJ��VJ�SRVV·
E��1RQ�DOWHUQDWLQJ�YRLFHOHVV� �>�YRLFH@

VDQDW�¶DUW·��� VDQDWODU�¶DUW�SOXUDO·��� VDQDW,P�¶DUW��VJ�SRVV·
F��1RQ�DOWHUQDWLQJ�YRLFHG��>�YRLFH@

HW�G�¶HWXGH·��� HW�GOHU�¶HWXGH�SOXUDO·��� HW�G�P�¶HWXGH��VJ�SRVV·

,Q��D���WKH�VWRS�LV�YRLFHOHVV�LQ�FRGD�SRVLWLRQ�DQG�YRLFHG�LQ�RQVHW�SRVLWLRQ��,QNHODV�SURSRVHV�WKDW
WKLV�VWRS�LV�XQGHUO\LQJO\�XQVSHFLILHG�IRU�>YRLFH@�DQG�LW�UHFHLYHV�LWV�VSHFLILFDWLRQ�E\�WKH�27�HTXLYDOHQW
RI�VWUXFWXUH�ILOOLQJ�UXOHV� ��7KH��E��IRUPV�DUH�VWDEOH�LQ�DOZD\V�VKRZLQJ�YRLFHOHVV�VWRSV�DQG�WKXV�DUH�X Q�
GHUO\LQJO\� VSHFLILHG� DV� YRLFHOHVV�� 7KH� �F�� IRUPV� DUH� FRQVLVWHQWO\� YRLFHG�� DQG� WKXV� DUH� XQGHUO\LQJO\
PDUNHG�DV�YRLFHG��,QNHODV��2UJXQ�DQG�=ROO������DUJXH�FRQYLQFLQJO\�WKDW�WKLV�LV�WKH�EHVW�DFFRXQW�RI
WKLV�W\SH�RI�GDWD��UHMHFWLQJ��IRU�H[DPSOH��WKH�XVH�RI�OH[LFDO�H[FHSWLRQ�IHDWXUHV�

:KLOH�ZH�DFFHSW�IXOO\�WKH�VSLULW�RI�WKLV�DUJXPHQW��ZH�ILQG�LW�QHFHVVDU\�WR�H[SDQG�WKH�UDQJH�RI�X Q�
GHUVSHFLILFDWLRQ� LQ�DQ�DGGLWLRQDO�ZD\��7KLV� LV� WKH� FDVH�RI�SKRQHWLF�XQGHUVSHFLILFDWLRQ��ZKHUHE\� WKH
JUDPPDU�MXVW�¶GRHVQ·W�FDUH·�DERXW�WKH�VHWWLQJ�RI�D�FHUWDLQ�IHDWXUH��7KLV�ZDV�GLVFXVVHG�IRU�D�K\SRWKHW L�
FDO�FDVH�DERYH��ZKHUH�WKH�WDUJHW�VSDFH�IRU�WKH�KLJK��IURQW�YRZHO�LQ�D� WKUHH�YRZHO� ODQJXDJH� LQFOXGHG
ERWK�>���$75@�UHJLRQV��7KH�H[LVWHQFH�RI�VXFK�DUWLFXODWRU\�IUHHGRP�LQ�YRZHO�DUWLFXODWLRQ� LV�DQ�H P�
SLULFDO�LVVXH�VXSSRUWHG�E\�VRPH�SKRQHWLF�VWXGLHV�RI�UHOHYDQW�ODQJXDJHV��0DQXHO�������EXW�VHH�0DGG L�
HVRQ� DQG�:ULJKW� ����� IRU� D� SRWHQWLDO� FDVH� RI� D� WKUHH� YRZHO� V\VWHP� ZLWK� KLJKO\� UHVWULFWLYH� WDUJHW
VSDFHV��� ,I� LW� WXUQV� RXW�� KRZHYHU�� WKDW� VXFK� YDULDWLRQ� LV� LQ� IDFW� FRQWH[WXDOO\� GHWHUPLQHG�� WKHQ� WKHVH
FDVHV�RI�DSSDUHQW�¶SKRQHWLF�XQGHUVSHFLILFDWLRQ·�ZLOO�UHGXFH�WR�FR QGLWLRQHG�DOORSKRQ\�

$V�D�FRQFUHWH�H[DPSOH�RI�KRZ�WKLV�DSSURDFK�GLIIHUV� IURP�VWDQGDUG�YLHZV�RQ�XQGHU VSHFLILFDWLRQ
FRQVLGHU�WKH�DFTXLVLWLRQ�RI�WKH�OH[LFDO�UHSUHVHQWDWLRQ�RI�WKH��Q��LQ�(QJOLVK��W EQ��¶WHQ·��6LQFH�WKH�FKLOG

VWDUWV� RXW�ZLWK� IXOO� VSHFLILFDWLRQ� DQG� UHPRYHV� VSHFLILFDWLRQ� RQO\�ZKHQ� ¶IRUFHG·� WR� E\� WKH� JUDPPDU�
UHSUHVHQWDWLRQV�PD\�EH� JURVVO\� ¶RYHUVSHFLILHG·� �HYHQ� LQ� DGXOW� JUDPPDU���7KHUH� LV� QR�PRWLYDWLRQ� WR
OHDYH�WKLV�VHJPHQW�XQVSHFLILHG�IRU�>YRLFH@��VLQFH�QR�DOWHUQDWLRQV�H[LVW�ZKLFK�EHDU�RQ�WKH�LVVXH��DQG�WKH
DPELHQW� ODQJXDJH� KDV� YRLFHG� QDVDOV� H[FOXVLYHO\�� 7KH� WKHRU\� H[SOLFLWO\� UHMHFWV� WKH� JUDPPDU�EOLQG
SULQFLSOHV�LQ�������QRW�OHDVW�RQ�DFFRXQW�RI�WKH�VHYHUH�HPSLULFDO�GLIILFXOWLHV�WKH\�IDFH��DV�GLVFXVVHG�E\
,QNHODV� DQG� KHU� UHIHUHQFHV� �H�J��� 6WHULDGH� ������� 7KH� GHQWDO�QRQGHQWDO� VSHFLILFDWLRQ�� RQ� WKH� RWKHU
KDQG��PXVW�EH�GHDOW�ZLWK�LQ�RUGHU�WR�DOORZ�WKH�DOORPRUSKV�LQ�> tEn@�¶WHQ·�DQG�>tEn5T@�¶WHQWK·�WR�EH�GH�

ULYHG� IURP�D� VLQJOH�85��$V� DERYH� �VHFWLRQ� �����ZH�PXVW� OHDYH� VHYHUDO� FUXFLDO� LVVXHV� IRU� IXUWKHU� U H�
VHDUFK��2QH�FRQFHUQV�WKH�SURFHVV�RI�OH[LFRQ�RSWLPL]DWLRQ�ZKLFK�DFFRPSOLVKHV�WKH�FROODSVH�RI�WKH�D O�
ORPRUSKV�LQ�¶WHQ·�DQG�¶WHQWK·��'RHV�WKLV�SURFHHG�RQ�D�OH[HPH�E\�OH[HPH�EDVLV��RU�LV�WKH�ZKROH�OH[LFRQ
VFDQQHG� HQ�PDVVH"� 6HFRQG��ZKDW� LV� WKH� UHVXOW� RI� WKLV� FROODSVLQJ� LQ� D� JLYHQ� FDVH"�'RHV� LW� UHVXOW� LQ
VSHFLILFDWLRQ�RI�RQH�YDOXH��VD\�QRQ�GHQWDO��DQG�D� IHDWXUH�FKDQJLQJ�UXOH� �RU�27�HTXLYDOHQW��RU�GRHV
WKH�GHQWDO�QRQGHQWDO� IHDWXUH� VSHFLILFDWLRQ� JHW� HUDVHG� IURP�HYHU\� �Q�� DQG� JHW� UHDVVLJQHG� E\� IHDWXUH�
ILOOLQJ�UXOHV��:LWKRXW�JRLQJ�LQWR�D� IXOO�GLVFXVVLRQ��ZH�SUHIHU� WR�UHVHUYH�IHDWXUH�ILOOLQJ�RSHUDWLRQV� IRU
FDVHV�VXFK�DV�WKH�7XUNLVK�YRLFLQJ�DOWHUQDWLRQV�GLVFXVVHG�E\�,QNHODV��WKDW�LV��FDVHV�ZKHUH�WKH�JUDPPDU

������������������������������ �����������������������
� ,QNHODV GRHV QRW DFWXDOO\ VKRZ KRZ WKLV ZRXOG ZRUN LQ 27� )RU GLVFXVVLRQ� VHH 5HLVV �WR DSSHDU� ZKLFK PDNHV WKH

IROORZLQJ SRLQW� ´6LQFH UHSUHVHQWDWLRQV FRQWDLQLQJ OHVV VWUXFWXUH DUH XVXDOO\ DVVXPHG WR EH ¶OHVV PDUNHG· WKDQ PRUH FRP�

SOH[ VWUXFWXUHV� LW LV GLIILFXOW WR VHH KRZ DQ XQGHUVSHFLILHG UHSUHVHQWDWLRQ FRXOG YLRODWH PRUH ZHOO�IRUPHGQHVV FRQVWUDLQWV

�:�FRQVWUDLQWV� WKDQ D FDQGLGDWH UHSUHVHQWDWLRQ ZKLFK KDV ¶ILOOHG LQ· XQGHUO\LQJ JDSV �DQG LV WKXV DOVR OHVV IDLWKIXO WR WKH

LQSXW��µ
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UHTXLUHV� WKHP��$�WKLUG�TXHVWLRQ��UHODWHG� WR� WKH�RWKHUV�� FRQFHUQV� WKH� VFRSH�RI� ¶RSWLPL]DWLRQ·��GRHV� LW
DIIHFW�RQO\�WKRVH�UHSUHVHQWDWLRQV�ZKLFK�SDUWLFL SDWH�LQ�DOWHUQDWLRQV��RU�GRHV�WKH�OH[LFRQ�JHW�¶RSWLPL]HG·
DFFRUGLQJ�WR�WKH�DOWHUQDWLRQV�WKDW�H[LVW�DQ\ZKHUH�LQ�WKH�ODQJXDJH"�)RU�H[DPSOH��ZKDW�KDSSHQV�WR�WKH
GHQWDO�QDVDO�RI�¶SOLQWK·��D�QRQ�DOWHUQDWLQJ�PR USKHPH"

<LS������ UHDFKHV�EDVLFDOO\� WKH� VDPH�FRQFOXVLRQ�DV� ,QNHODV�������ERWK�RI�ZKLFK�DUH� FRPSDWLEOH
ZLWK�WKH�WKHRU\�RI�ULFK�LQLWLDO�UHSUHVHQWDWLRQV�HVSRXVHG�KHUH�

����7KLV� SDSHU� ILQGV� LQFRQFOXVLYH� HYLGHQFH� IRU� DEVWUDFW� XQGHUO\LQJ� UHSUHVHQWDWLRQV�
DQG�FRQFOXGHV�WKDW�WKH�EDODQFH�RI� WKH�HYLGHQFH�VXJJHVWV� WKDW� OHDUQHUV�DFTXLUH�VRP H�
WKLQJ� UDWKHU� FORVH� WR�ZKDW� WKH\�KHDU�� XQOHVV� LQIRUPDWLRQ� IURP�DOWHUQDWLRQV� RU� SDU D�
GLJPV�IRUFHV�WKHP�WR�GR�RWKHUZLVH��<LS�������

%RWK�<LS�DQG�,QNHODV�DUJXH�WKDW�WKHLU�FRQFOXVLRQV�IROORZ�IURP�WKH�QDWXUH�RI�2SWLPDOLW\�7KHRU\��,Q
RXU�YLHZ��D�SULQFLSOHG�DFFRXQW�RI�DFTXLVLWLRQ�DQG�XQGHUVSHFLILFDWLRQ�FDQ�EH�DFFRPSOLVKHG�LQ�D�YDULHW\
RI�IUDPHZRUNV�

����$FFRXQWLQJ�IRU�WKH�'LYHUJHQFH�LQ�&RPSUHKHQVLRQ�DQG�3URGXFWLRQ

,W� LV�DSSDUHQW�WKDW�QRWKLQJ�LQ�RXU�SURSRVHG�PRGHO�LQGLFDWHV�WKDW�WKH�JUDPPDU�RU� WKH�SURFHVV�RI�D F�
TXLULQJ�LW�FDQ�DFFRXQW�IRU�WKH�GLVSDULW\�EHWZHHQ�FKLOGUHQ·V�SURGXFWLRQ�DQG�WKHLU�FRPSUHKHQVLRQ���7KH
SKRQRORJLFDO� DFTXLVLWLRQ� OLWHUDWXUH� VHHPV� YLUWXDOO\� XQDQLPRXV� LQ� DWWULEXWLQJ� WKLV� GLVSDULW\� WR� WKH
JUDPPDU��KRZHYHU���:K\�VKRXOG�WKLV�EH�VR"��7KH�DQVZHU�WR�WKLV�TXHVWLRQ�VHHPV�WR�OLH�LQ�WKH� QDWXUH�RI
FKLOGUHQ·V�HUURUV���,W�LV�QRW�VLPSO\�WKH�IDFW�WKDW�FKLOGUHQ�¶PLVDUWLFXODWH�·�VLQFH�DGXOWV�IUHTXHQWO\�GR�WKH
VDPH��EXW�UDWKHU�WKDW�WKH\�SURGXFH� V\VWHPDWLF�PLVDUWLFXODWLRQV��6LQFH�RQH�RI�WKH�PRVW�VDOLHQW�DWWULEXWHV
RI�JUDPPDUV��DQG�VRPHWKLQJ�WKDW�XQGHUOLHV�JHQHUDWLYH�WKHRULHV��LV�H[DFWO\�WKHLU�V\VWHPDWLFLW\��WKLV�LV
QRW�VXUSULVLQJ���+RZHYHU��ZH�EHOLHYH�LW�LV�PLVOHDGLQJ���:H�KRSH�WR�VKRZ�LQ�ZKDW�IROORZV�WKDW�WKH�H P�
SLULFDO�HYLGHQFH�JDWKHUHG�WKXV�IDU�RQ�HUURUV�PDGH�E\�FKLOGUHQ�GRHV�QRW�VXSSRUW�DSSHDOLQJ�WR�QDWXUDO
ODQJXDJH�JUDPPDWLFDO�V\VWHPV�EXW�LV�LQVWHDG�WKH�UHVXOW�RI�H[WUD�JUDPPDWLFDO�IDFWRUV��EURDGO\�FDWHJ R�
UL]HG�DV�¶SHUIRUPDQFH�·

�����$UJXPHQWV�$JDLQVW�¶&KLOG�3KRQRORJ\·

,W� VHHPV� SUHIHUDEOH�� D� SULRUL�� WR� DVVXPH� WKDW� FKLOG� DQG� DGXOW� JUDPPDUV� DUH� RUJDQL]HG� E\� WKH� VDPH
FRPSXWDWLRQDO�SULQFLSOHV�DQG�FRQWDLQ�WKH�VDPH�VRUWV�RI�SURFHVVHV���,I�WKLV�LV�DQ�DFFXUDWH�DVVXPSWLRQ�
WKHQ� LW� LV� SUREOHPDWLF� WKDW� FHUWDLQ� IUHTXHQW� DVSHFWV� RI� ¶FKLOG� SKRQRORJ\·� KDYH� ORQJ� EHHQ� NQRZQ� WR
KDYH�QR�SDUDOOHOV� LQ�DGXOW� SKRQRORJLFDO� V\VWHPV� ��2QH�RI� WKH�PRVW�ZLGHO\�GLVFXVVHG�SKHQRPHQD� LV
¶FRQVRQDQW�KDUPRQ\·��UHVSRQVLEOH��IRU�H[DPSOH�� IRU� WKH�UHDOL]DWLRQ�RI� ¶GXFN·�DV� ¶JXFN·�� $QRWKHU�� OHVV
ZLGHO\� GLVFXVVHG�� LV� FKLOGUHQ·V� WHQGHQF\� WR� YRLFH� RQVHW� FRQVRQDQWV��+RZHYHU�� WKH� WRWDO� DEVHQFH� RI
DFURVV�WKH�ERDUG�LQLWLDO�VWRS�YRLFLQJ�DQG�SODFH�KDUPRQ\�LQ�DGXOW�SKRQRORJLFDO�V\VWHPV�LQGLFDWHV�WKDW
VXFK�SURFHVVHV�PD\�QRW�EH�SRVVLEOH�LQ�KXPDQ�SKRQRORJLFDO�V\VWHPV��2EYLRXVO\��DWWULEXWLQJ�WKHP�WR
FKLOGUHQ·V� JUDPPDUV� ZRXOG� EH� VHULRXVO\�PLVJXLGHG�� LI� WKLV� LV� VR�� 2Q� WKH� RWKHU� KDQG�� LW� KDV� EHHQ
SRLQWHG�RXW�WKDW�FKLOGUHQ�RIWHQ�GHYRLFH�FRGDV�DQG�WKDW�VLPLODU�SURFHVVHV�RFFXU�LQ�ODQJXDJHV�VXFK�DV
*HUPDQ�DQG�5XVVLDQ��([DPSOHV�VXFK�DV�WKLV�VHHP�WR�VXSSRUW�D�VXSSRVHG�SDUDOOHOLVP�EHWZHHQ�DFTX L�
VLWLRQ�DQG�FURVV�OLQJXLVWLF�WHQGHQFLHV�DQG�FRQVWLWXWH�WKH�EDVLV�RI�PXFK�RI�WKH�OLWHUDWXUH�RQ�PDUNHGQHVV
WKHRU\�� IURP�-DNREVRQ� WR�6WDPSH�� DV�ZHOO� DV� WR� WKH�SRVLWLQJ�RI�QHZ�ZHOO�IRUPHGQHVV� FRQVWUDLQWV� LQ

������������������������������ �����������������������
� 7KLV H[DPSOH� DV ZHOO DV VHYHUDO DGGLWLRQDO RQHV� KDYH EHHQ GLVFXVVHG LQ WKLV UHVSHFW E\ 'UDFKPDQ �������
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FXUUHQW�2SWLPDOLW\�7KHRU\��+RZHYHU�� WKLV� DSSHDUV� WR�EH�D� UDWKHU�RSSRUWXQLVWLF� DSSHDO� WR� ¶PDUNHG �
QHVV·��,I�¶PDUNHGQHVV·�LV�LQWHUSUHWHG�DV�SDUDOOHOV�EHWZHHQ�FKLOG�DQG�DGXOW�SKRQRORJLFDO�RXWSXW��DQG�LV
GXH�WR�DQ�XQGHUO\LQJ�PHFKDQLVP�RI�WKH�JUDPPDU���WKHQ�ZH�GR�QRW�H[SHFW�WR�ILQG�¶PRUH�PDUNHG·�RX W�
SXW�LQ�FKLOGUHQ���OHW�DORQH�RXWSXW�WKDW�LV�XQDWWHVWHG�LQ�DGXOW�ODQJXDJH�

�,I�WKH�SHFXOLDULWLHV�RI�FKLOGUHQ·V�VSHHFK�DUH�WR�EH�DWWULEXWHG�WR�SHUIRUPDQFH�HIIHFWV��ZK\�DUH�WKHVH
HIIHFWV�VRPHWLPHV�SDUDOOHOHG�E\�FOHDUO\�JUDPPDWLFDO�SKHQRPHQD� LQ�DGXOWV"� 3VHXGRSKRQRORJLFDO� �L�H��
SHUIRUPDQFH�UHODWHG�� HIIHFWV� �OLNH� FRGD� GHYRLFLQJ�� KDYH� EHHQ� GRFXPHQWHG� DPRQJ� SRSXODWLRQV� RWKHU
WKDQ�FKLOGUHQ��-RKQVRQ��3LVRQL��DQG�%HUQDFNL��������UHSRUW�RQ�WKH�LQWR[LFDWHG�VSHHFK�RI�WKH�FDSWDLQ
RI�WKH�([[RQ�9DOGH]�DURXQG�WKH�WLPH�RI�WKH�DFFLGHQW�DW�3ULQFH�:LOOLDP�6RXQG��$ODVND��7KH\�QRWH��DV
GR�RWKHU�VWXGLHV�RI�LQWR[LFDWHG�VSHHFK��WKDW�WKH�UHDOL]DWLRQ�RI�VHJPHQWV�PD\�EH�DIIHFWHG�E\�LQWR[LF D�
WLRQ��7KH\�LQFOXGH�DPRQJ�WKHLU�OLVW�RI�REVHUYHG�HIIHFWV

�����6RPH�IHDWXUHV�RI�LQWR[LFDWHG�VSHHFK
��PLVDUWLFXODWLRQ�RI��U��DQG��O�
��ILQDO�GHYRLFLQJ
��GHDIIULFDWLRQ

7KH�DFFXUDWH�DUWLFXODWLRQ�RI��U����O���DQG�DIIULFDWHV��DV�ZHOO�DV�WKH�H[LVWHQFH�RI�D�YRLFLQJ�FRQWUDVW�LQ
ILQDO�SRVLWLRQ��DOO�UHSUHVHQW�¶PDUNHG·�IHDWXUHV�RI�(QJOLVK�ZKRVH�SUHVHQFH�LQ�WKH�JUDPPDWLFDO�RXWSXW�LV
DWWULEXWHG��ZLWKLQ�27�WKHRU\��WR�UHODWLYHO\�KLJK�UDQNHG�IDLWKIXOQHVV�FRQVWUDLQWV�UHJDUGLQJ�WKH�IHDWXUHV
RI� WKH� VHJPHQWV� LQ�TXHVWLRQ�DQG�E\� WKH�QRQ�DSSOLFDWLRQ�RI�QHXWUDOL]LQJ� UXOHV� LQ�RWKHU� WKHRULHV��7R
DFFRXQW�IRU�&DSWDLQ�+D]HOZRRG·V�RXWSXW�ZH�KDYH�WZR�RSWLRQV�����WKHVH�LQVWDQFHV�RI�WKH�¶HPHUJHQFH
RI�WKH�XQPDUNHG·�DUH�WR�EH�DWWULEXWHG�WR�WKH�LPSDLUPHQW�RI�KLV� SHUIRUPDQFH�V\VWHP�E\�DOFRKRO���RU���
WKH�FRQVXPSWLRQ�RI�DOFRKRO�LQ�VXIILFLHQW�TXDQWLWLHV�OHDGV�WR�FRQVWUDLQW�UH�UDQNLQJ�RU�UXOH�DGGLWLRQ�LQ
DGXOW� JUDPPDUV��:H�PXVW� UHFRJQL]H� WKDW� WKH�SUHVHQFH� RI� ¶XQPDUNHG·� SDWWHUQV� LQ� FKLOGUHQ·V� ERGLO\
RXWSXW�GRHV�QRW�SHUPLW�XV�WR�DWWULEXWH�WKHVH�SDWWHUQV�WR�WKH�HIIHFWV�RI�WKH�JUDPPDU��UDWKHU�WKDQ�WR�WKH
¶LPSDLUPHQW·�RI�WKHLU�SHUIRUPDQFH�V\VWHP�E\�LPPDWXULW\�

2I�FRXUVH�� WKLV�GRHV�QRW�SURYH� WKDW�QRQH�RI� WKH�FLWHG�FDVHV�RI� ¶FKLOG�SKRQRORJ\·�DUH�GXH� WR� WKH
JUDPPDU��EXW�LW�GRHV�GHPRQVWUDWH�WKDW�RWKHU�H[SODQDWLRQV�DUH�SRWHQWLDOO\�DYDLODEOH��,W�LV�DQ�HPSLULFDO
TXHVWLRQ��ZKHWKHU�RU�QRW�LQ�HDFK�FDVH�WKH�RXWSXW�ZKLFK�IRUPV�WKH�EDVLV�IRU�WKH�JUDPPDUV�SURSRVHG�LQ
VXFK�ZRUN�UHSUHVHQWV�RXWSXW�RI�WKH�JUDPPDU�RU�RXWSXW�RI�WKH�¶ERG\·�

$�VHULRXV�ORRN�DW�WKH�GDWD�RQ�FKLOG�SKRQRORJ\�UHYHDOV�DQ�DGGLWLRQDO�SUREOHP�³�WKDW�LV��NQRZLQJ
ZKDW�H[DFWO\�FRQVWLWXWHV�HYLGHQFH��&RQVLGHU��IRU�H[DPSOH��WKH�IROORZLQJ�DWWHPSWV�DW�SURGXFLQJ�DGXOW
>phE)n@� ¶SHQ·� FROOHFWHG� IURP� D� ���PRQWK� ROG� FKLOG� LQ� D� WKLUW\� PLQXWH� SHULRG�� [ma)«], [v)], [dEdǹ],

[hIn], [mbo)], [phIn], [thnt̀hnt̀hn]̀, [bah], [dhau²], [bua)] �)HUJXVRQ�������FLWHG�LQ�)DEHU�DQG�%HVW

������� 7KH� VLWXDWLRQ� LV� DFWXDOO\� ZRUVH� WKDQ� WKLV� FDVH� VXJJHVWV� VLQFH� WKH� WUDQVFULSWLRQV� DUH� DOVR
¶SDWFKHG·�E\�EHLQJ�ILOWHUHG�WKURXJK�WKH�JUDPPDU�RI�WKH�DGXOW�OLVWHQHU�ZKR�LV�DOVR�D�VSHDNHU�RI�(QJOLVK�
(DUOLHU� VWXGLHV� VXFK� DV�.RUQIHOG� DQG�*RHKO� ����� DQG� FXUUHQW� UHVHDUFK� DW�8&/$� �'RQFD� 6WHULDGH
S�F���LQGLFDWH�WKDW�WUDQVFULSWLRQV�RI�FKLOG�VSHHFK�DUH�ULIH�ZLWK�LQDFFXUDF\��LQ�WKDW�DFRXVWLF�DQDO\VLV�U H�
YHDOV�VXEWOH�GLVWLQFWLRQV��IRU�H[DPSOH��EHWZHHQ�VXSSRVHGO\�PHUJHG�DGXOW��U��DQG��Z���ZKLFK�WUDQVFUL E�
HUV�WHQG�QRW�WR�REVHUYH ���$Q\�XVH�RI�SURGXFWLRQ�HYLGHQFH�ZLOO�KDYH�WR�VHOHFWLYHO\�FXOO�WKH�GDWD��L�H���UH F�
RJQL]H�WKH�LPSRUWDQW�UROH�RI�¶SHUIRUPDQFH·�IDFWRUV�LQ�FKLOGUHQ·V�RXWSXW��

������������������������������ �����������������������
� 6HH IQ� �� EHORZ IRU H[DPSOHV RI FKLOGUHQ·V ¶KLJKO\ PDUNHG· RXWSXW�
� $V )DEHU DQG %HVW ���������� VWDWH� ´>7KH@ FKLOG PD\� GHVSLWH WKH DSSDUHQW ODFN RI FRQWUDVW� KDYH DFRXVWLF GLIIHU�

HQFHV EHWZHHQ UHG DQG ZHG VXFK WKDW WKH LQLWLDO FRQVRQDQWV DUH SHUFHLYHG E\ DGXOWV DV UHSUHVHQWLQJ WKH VDPH SKRQHPLF

FDWHJRU\��
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7KH�FRQFOXVLRQ�ZH�ZRXOG�KRSH�WR�GHULYH�IURP�WKH�DUJXPHQWV�JLYHQ�DERYH�LV�WKDW�LW�LV�QRW�DW�DOO
REYLRXV�WKDW�D�FRPSHWHQFH�RQO\�EDVHG�DFFRXQW�IRU�FKLOGUHQ·V�VSHHFK�RXWSXW�LV�D�GHVLUDEOH�JRDO��&KL O�
GUHQ·V�RXWSXW� LV�DFWXDOO\�QRW�YHU\�SDUDOOHO� WR� VR�FDOOHG� ¶XQPDUNHG·�DVSHFWV�RI� DGXOW� ODQJXDJHV�ZKHQ
FRQVLGHUHG� LQ� WRWR�� )XUWKHUPRUH�� FKLOGUHQ·V� RXWSXW� FDQ� EH� GHPRQVWUDWHG� WR� SDUDOOHO� V\VWHPDWLF�� \HW
XQDPELJXRXVO\�QRQ�JUDPPDWLFDO��SHUIRUPDQFH�HIIHFWV��DV�VHHQ�LQ�LQWR[LFDWHG�VSHHFK�

,W�LV�DOVR�ZHOO�NQRZQ�WKDW�FKLOGUHQ·V�QRQ�JUDPPDWLFDO�DELOLWLHV��VXFK�DV�SK\VLRORJLFDO�DSWLWXGH�DW
SHUIRUPDQFH�DQG� VKRUW�WHUP�PHPRU\� FDSDFLW\� LV� OLPLWHG��(YHQ�ZKHQ� WKHLU� SHUIRUPDQFH� DSSHDUV� WR
SDUDOOHO� WKDW� RI� DGXOWV� ZH� NQRZ�� IRU� LQVWDQFH�� WKDW� WKHLU� FRQWURO� RI� UHVSLUDWLRQ� DQG� YRLFLQJ� GLIIHUV
TXDOLWDWLYHO\�IURP�WKDW�RI�DGXOWV��6WDWKRSRXORV�DQG�6DSLHQ]D�������FLWHG�E\�)DEHU�DQG�%HVW�����������
2FFDP·V� UD]RU� GHPDQGV� DWWULEXWLQJ� DVSHFWV� RI� WKHLU� VSHHFK� RXWSXW� WR� WKHVH� IDFWRUV� DV� WKH� QXOO� K \�
SRWKHVLV�

5.2�&KDLQVKLIWV�	�,PLWDWLRQ

7KH� ZHOO�NQRZQ� SKHQRPHQRQ� RI� FKDLQVKLIWV� LQ� WKH� PDSSLQJ� RI� DGXOW� VSHHFK� WR� FKLOG� VSHHFK� LV
VRPHWKLQJ�WKDW�6�FODLPV�DUJXHV�IRU�D�FRPSHWHQFH�RQO\�DFFRXQW�RI�FKLOG�SKRQRORJ\��$Q�H[DPSOH�FLWHG
E\�6�LV�WKH�IROORZLQJ��FKLOGUHQ�ZKR�SURGXFH�¶WKLFN·�DV�>I IN@�FDQQRW�EH�VDLG�WR�EH�XQDEOH�WR�SURGXFH�>T@

VLQFH�WKH\�SURGXFH�WKLV�VRXQG�ZKHQ�VD\LQJ�¶VLFN·�DV�> TIN@��7KLV�DUJXPHQW�KDV�VHYHUDO�SUREOHPV��)LUVW�

ZH�PXVW�DVVXPH�WKDW�WKH�FODLPV�RI�VXFK�FKDLQVKLIWV�DUH�VXSSRUWHG�E\�EHWWHU�GDWD�WKDQ��IRU�H[DPSOH�
WKDW�JLYHQ�IRU�D�FKLOG·V�DWWHPSWV�DW�¶SHQ·�FLWHG�DERYH��L�H��ZH�PXVW�EH�VXUH�WKDW�DQ\�UHDO�JHQHUDOL]DWLRQ
H[LVWV��6HFRQG��ZH�PXVW�EH�VXUH�WKDW�LQ�WUDQVFULELQJ�¶VLFN·�DV�> TIN@��WKHUH�LV�VRPH�PHDQLQJIXO�UHDVRQ

ZK\�WKH�DGXOW� WUDQVFULEHU�KDV�FKRVHQ�>T@��RWKHU� WKDQ�DQ� LPSUHVVLRQ� WKDW� WKH� VRXQG� WKH�FKLOG�PDGH

VRXQGV�D�ORW� OLNH�WKH�DGXOWV�RZQ�>T@��)LQDOO\��6�DSSHDUV�WR�EH�DUJXLQJ�DJDLQVW�D�QRQ�H[LVWHQW�VWUDZ�

PDQ�IRU�ZKLFK�QR�UHIHUHQFHV�DUH�JLYHQ��$V�6�VWDWHV��D�K\SRWKHVLV�´LQYRNLQJ�VHYHUH�SHUIRUPDQFH�GLII L�
FXOWLHV�WR�DFFRXQW�IRU�WKH�LPSRYHULVKPHQW�RI�SURGXFWLRQ�UHODWLYH�WR�FRPSUHKHQVLRQ��KDV�VHYHUDO�SUR E�
OHPV��*URVV�IRUPXODWLRQV�RI�WKLV�K\SRWKHVLV��HVVHQWLDOO\�FODLPLQJ�WKDW�FKLOGUHQ�GRQ·W�SURGXFH��VD\��D
SDUWLFXODU�VHJPHQW�EHFDXVH�WKHLU�PRWRU�FRQWURO�KDVQ·W�\HW�PDVWHUHG�LWµ�UXQ�LQWR�SUREOHPV�GXH�WR�WKH
FKDLQVKLIW�GDWD�DQG� WKH� IDFW� WKDW� FKLOGUHQ�PD\� LPLWDWH� WKH� UHOHYDQW� VRXQGV��6�GRHV�QRW� UHIHU� WR� DQ\
QRQ�JURVV�IRUPXODWLRQV�RI�WKLV�K\SRWKHVLV��QRU�WR�DQ\�DOWHUQDWH�K\SRWKHVHV�VXFK�DV�WKDW�JLYHQ�E\�+DOH
DQG�5HLVV���������ZKR�DUJXH�DJDLQVW�QHDUO\�HYHU\�FODLP�6�PDNHV��:H�FKDUDFWHUL]HG�WKH�PHUJHU�RI�>å@
DQG�>V@�LQ�VRPH�FKLOGUHQ·V�RXWSXW�DV�IROORZV�

�����3URGXFWLRQ�DFFRXQW�RI�PHUJHU�LQ�FKLOG�VSHHFK��+DOH�DQG�5HLVV������
7KH� IDLOXUH� RQ� WKH� SDUW� RI� WKH� FKLOG� WR� GLVWLQJXLVK� EHWZHHQ� WKH� WZR� VHJPHQWV� LQ
KLV�KHU� RXWSXW� LV� DWWULEXWHG� WR� D� VKRUWFRPLQJ� RI� WKH� SURGXFWLRQ� >L�H�� SHUIRUPDQFH@
V\VWHP��ZKLFK�UHVSRQGV�WR�WKH�LQVWUXFWLRQ�WR�SURGXFH�D�>å@�E\�HPLWWLQJ�D�>V@� LQVWHDG�
6XFK�PLVPDWFKHV�DUH��DV�SRLQWHG�RXW�DERYH��WR�EH�H[SHFWHG�LI�RQH�DVVXPHV��DV�HYHU \�
RQH�GRHV��WKDW�WKH�FKLOG�LV�QRW�D�IXOO\�FRPSHWHQW�DUWLFXODWRU�RU�SURFHVVRU�

&OHDUO\�WKHUH�LV�PRUH�LQWHUYHQLQJ�EHWZHHQ�WKH�JUDPPDU�DQG�WKH�XWWHUDQFH�WKDQ�MXVW�FRPPDQGV�WR�WKH
YRFDO�WUDFW��7KH�PHUJHU�RI�WKH�WZR�VLELODQWV�FRXOG�EH�DWWULEXWHG�WR�DQ\�LQWHUYHQLQJ�FRJQLWLYH�RU�PRWRU
SURFHVV��1RWH�WKDW�WKH�FODLP�LV�QRW�WKDW�FKLOGUHQ�DUH�SK\VLFDOO\�LQFDSDEOH�RI�PRYLQJ�WKHLU�PRXWKV�WR
PDNH�D�>å@�OLNH�VRXQG��EXW�UDWKHU�WKDW��ZKHQ�WKH�SHUIRUPDQFH�V\VWHP�LV�JLYHQ��E\�WKH�JUDPPDU��WKH
FRPPDQG�WR�PDNH�D�>å@��WKH�YRFDO�WUDFW�JHQHUDWHV�D�VRXQG�OLNH�>V@��*LYHQ�WKH�FRPPDQGV�WR�PDNH�D
>Wå@��WKH�YRFDO�WUDFW�PD\�SURGXFH�VRPHWKLQJ�OLNH�D�>å@��UHVXOWLQJ�LQ�DQ�DSSDUHQW�FKDLQVKLIW��H�J�� FKHZ



�� � 0$5.+$/( 	 &+$5/(6 5(,66

SURQRXQFHG�ZLWK�D�>å@�OLNH�VRXQG�DQG� VKRH�ZLWK�D�>V@�OLNH�VRXQG���

0RUHRYHU��6�QHYHU�DFWXDOO\�GHPRQVWUDWHV�KRZ�DQ�27�JUDPPDU�FDQ�DOORZ�D�FKLOG� WR�SURGXFH�D
>T@�IRU�DQ�XQGHUO\LQJ��V���EXW�>I@�IRU�XQGHUO\LQJ��T���7KH�WUHDWPHQW�RI�FKDLQVKLIWV�DQG�RWKHU�RSDFLW\

HIIHFWV�KDV�EHHQ�RQH�RI�WKH�PRVW�GLIILFXOW�LVVXHV�IRU�27��5HLVV��������������DQG�RWKHUV�KDYH�GHPR Q�
VWUDWHG�ZK\�D�ZHOO�FRQVWUDLQHG�27�JUDPPDU�KDV�GLIILFXOW\�ZLWK�FKDLQVKLIWV��6LPSO\�SXW�WKH�SUREOHP
LV�WKLV��LI�WKH�RSWLPDO�RXWSXW�IRU�XQGHUO\LQJ�� T��LV�>I@��ZK\�LVQ·W�>I@�DOVR�D�EHWWHU�RXWSXW�IRU�XQGHUO\LQJ

�V��WKDQ�>T@�LV"�2U�VLPLODUO\��>T@�LV�DV�ZHOO�IRUPHG��ZLWK�UHVSHFW�WR�:�FRQVWUDLQWV��ZKHWKHU�LW�FRUU H�

VSRQGV�WR�XQGHUO\LQJ��T��RU��V���DQG�LW�LV�PRUH�IDLWKIXO�WR��T���WKHUHIRUH��LW�VKRXOG�EH�WKH�RSWLPDO�FD Q�

GLGDWH�IRU�WKH�UHDOL]DWLRQ�RI��T��

*LYHQ�D�WKHRU\�RI�SKRQRORJ\�ZKLFK�FRQWDLQV�UXOHV�ZKLFK�DSSO\�LQ�DQ�RUGHUHG�GHULYDWLRQ��FKDL Q�
VKLIWV�DUH�SUHGLFWHG�WR�RFFXU��,Q�WKDW�VHQVH�RSDFLW\�KDV�QR�VWDWXV�LQ�D�UXOH�EDVHG�JUDPPDU��2SDFLW\�LV
MXVW�D�SRLQW�RI�ORJLF��D�SRVVLEOH�UHVXOW�RI�DSSO\LQJ�UXOHV�LQ�VRPH�RUGHU��7KLV�ZDV�UHFRJQL]HG�E\�.LSD U�
VN\�DQG�0HQQ�����������ZKR�VD\�WKDW�´>R@SDFLW\�LV�D�SURSHUW\�RI�WKH�UHODWLRQ�EHWZHHQ�WKH�JUDPPDU
DQG�WKH�GDWD��$Q�RSDTXH�UXOH�LV�QRW�PRUH�FRPSOH[��PHUHO\�KDUGHU�WR�GLVFRYHU�µ

7ZR�RI�WKH�EHVW�NQRZQ�DWWHPSWV�WR�GHDO�ZLWK�RSDFLW\�LQ�27�DUH�0F&DUWK\·V�´5HPDUNV�RQ�3K R�
QRORJLFDO� 2SDFLW\� RQ� 2SWLPDOLW\� 7KHRU\µ� ������� DQG� .LUFKQHU·V� ZRUN� RQ� FKDLQVKLIWV� �������
0F&DUWK\�DGRSWV�WKH�XVH�RI�SDUDPHWHUL]HG�FRQVWUDLQWV�WR�DFFRXQW�IRU�RSDFLW\�HIIHFWV�DQG�VXJJHVWV�WKDW
WKH�GHIDXOW�VWDWH��L�H��LQLWLDO�VWDWH�JLYHQ�E\�8*��IRU�HDFK�FRQVWUDLQW�LV�RQH�LQ�ZKLFK�WKH�SDUDPHWHUV�DUH
VHW�VR�DV�WR�PLQLPL]H�RSDFLW\��.LUFKQHU·V�SURSRVDO�DOVR�LQFOXGHV�D�UDGLFDO�PRGLILFDWLRQ�WR�WKH�RULJLQDO
27�LGHD�RI�D�XQLYHUVDO��LQQDWH�VHW�RI�FRQVWUDLQWV³FRQVWUDLQWV�FDQ�EH�FRQMRLQHG�WR�JHQHUDWH�FRPSOH[
FRQVWUDLQWV��%RWK�RI�WKHVH�VXJJHVWLRQV�UHO\�RQ�SRVLWLYH�HYLGHQFH�DQG�DUH�WUHDWHG�DV�OHDUQHG�DVSHFWV�RI
27�JUDPPDUV�� )RU� H[DPSOH��0F&DUWK\� ������� ��� VD\V�� ´,�ZLOO� VWLSXODWH� WKDW� WKH� GHIDXOW� IRUP� RI� D
SKRQRORJLFDO� FRQVWUDLQW³WKH� IRUP� LQ�ZKLFK� LW� LV� UHSUHVHQWHG� LQ�8*³KDV�DOO� RI� LWV� OHYHO� VSHFLILF D�
WLRQV�VHW�WR�¶VXUIDFH·µ���7KHUHIRUH��WKHVH�VROXWLRQV�WR�WKH�GHVFULSWLRQ�RI�RSDTXH�V\VWHPV�FDQQRW�EH�D S�
SOLHG�WR�WKH�FKDLQVKLIWV�GLVFXVVHG�E\�6�VLQFH�WKH�WDUJHW�ODQJXDJH�SURYLGHV�QR�HYLGHQFH�IRU�VXFK�VKLIWV�
,Q�WKH�DEVHQFH�RI�DQ�DOWHUQDWLYH��FKDLQVKLIWV�VXFK�DV�WKRVH�FLWHG�E\�6�FRQVWLWXWH�D�PDMRU�FKDOOHQJH�WR
KLV� RZQ� SURSRVDOV��&KDLQVKLIWV� DUH� QRW� D� SUREOHP� IRU� RXU� WKHRU\� EHFDXVH� WKH\� GR� QRW� UHTXLUH� WKH
JUDPPDU�WR�SURGXFH�WKH�FKDLQVKLIWV�³�WKH�FKLOG�VSHHFK�FKDLQVKLIWV�DUH�WKH�UHVXOW�RI�SHUIRUPDQFH�H I�
IHFWV�

,W�LV�DOVR�ZRUWK�QRWLQJ�LQ�SDVVLQJ�WKDW�ERWK�0F&DUWK\·V�DQG�.LUFKQHU·V�SURSRVDOV�LQYROYH�PDMRU
DGMXVWPHQWV� WR�27��ZKHUHDV� RSDFLW\� HIIHFWV� LQ� UXOH�EDVHG� JUDPPDU� DUH� DFFRXQWHG� IRU� WULYLDOO\��)RU
H[DPSOH��0F&DUWK\·V�GHFLVLRQ�WR�DOORZ�SDUDPHWUL]HG�FRQVWUDLQWV�LQ�2SWLPDOLW\�7KHRU\�FRPSURPLVHV
RQH�RI�WKH�VLJQDWXUH�GLVWLQFWLRQV�RI�27�IURP�3ULQFLSOHV�DQG�3DUDPHWHU�PRGHOV��7KH�UDGLFDO�QDWXUH�RI
WKLV�GHSDUWXUH�IURP�WKH�RULJLQDO�27�QRWLRQ�RI�D�IL[HG�XQLYHUVDO�FRQVWUDLQW�VHW�LV�QRW�IXOO\�UHFRJQL]HG
LQ� WKH� OLWHUDWXUH�� HYHQ� E\�0F&DUWK\� KLPVHOI�� DV� LOOXVWUDWHG� E\� WKH� IROORZLQJ� VWDWHPHQW�� ´7KH� FR Q�
VWUDLQWV� WKHPVHOYHV� DUH�XQLYHUVDO�� H[FHSW� IRU� WKH� IL[LQJ�RI� SDUWLFXODU� DUJXPHQWV�ZLWKLQ� JHQHUDO� FR Q�
VWUDLQW�VFKHPDWD��RQO\�WKH�UDQNLQJ�LV�ODQJXDJH�SDUWLFXODUµ��0F&DUWK\�����������&OHDUO\��IL[LQJ�RI�D U�
JXPHQWV�DQG�FRQVWUDLQW�UDQNLQJ�DUH�ERWK�ODQJXDJH�SDUWLFXODU�LQ�0F&DUWK\·V�PRGHO�

1RWH�WKDW�SRVLWLQJ�WKH�¶PDUNHG·��LQ�0F&DUWK\·V�VHQVH��VHWWLQJ�RI�FRQVWUDLQWV�WR�JHQHUDWH�D�FKDL Q�
VKLIW� LQ�FKLOG�VSHHFK�UHTXLUHV�FKDQJLQJ�WKH�GHIDXOW�VHWWLQJ�RI� WKH�SDUDPHWHUV� WR�SURGXFH�D�JUDPPDU
WKDW�WKH�WDUJHW�ODQJXDJH�SURYLGHV�QR�HYLGHQFH�IRU��LQ�WKH�FDVH�RI�WKH�(QJOLVK�H[DPSOH�6�FLWHV��%HFR P�

������������������������������ �����������������������
� 1RWH WKDW� ZKHQ ZH ZULWH >V@� ZH DUH ZULWLQJ D SKRQHWLF V\PERO³WKDW LV D OLQJXLVWLF HQWLW\ ZKLFK LV RXWSXW E\ WKH

JUDPPDU� 7KLV LV QRW WR EH FRQIXVHG ZLWK D SK\VLRORJLFDO DFW ZKLFK KDSSHQV WR ORRN OLNH DQG VRXQG OLNH DQ >V@� EXW LV QRW

DQ >V@� TXD OLQJXLVWLF UHSUHVHQWDWLRQ� 6DSLU·V IDPRXV FRPSDULVRQ EHWZHHQ D YRLFHOHVV >ã@ DQG WKH VRXQG RI D SHUVRQ EORZ�

LQJ RXW D FDQGOH FRPHV WR PLQG�
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LQJ� D� FRPSHWHQW� DGXOW� VSHDNHU� WKHQ� UHTXLUHV� UHDGMXVWLQJ� WKH� JUDPPDU� �E\� UHVHWWLQJ� FRQVWUDLQW� S D�
UDPHWHUV�RU�E\�UHUDQNLQJ�FRPSOH[�FRQVWUDLQWV�VR�ORZ�DV�WR�EH�LQDFWLYH��VR�DV�WR�DWWDLQ�WKH�DGXOW�JUD P�
PDU�ZKLFK�KDV�QR�FKDLQVKLIWV��MXVW�DV�WKH�LQLWLDO�VWDWH�RI�WKH�JUDPPDU�KDG�QRQH��6XFK�¶'XNH�RI�<RUN·
PRGHOV�RI�WKH�OHDUQLQJ�SDWK�DUH�LQWXLWLYHO\�XQDSSHDOLQJ�

7KH� KLJKHU� OHYHO� RI� SHUIRUPDQFH� GXULQJ� GLUHFW� LPLWDWLRQ� WKDW� 6� FLWHV� IURP�0HQQ� DQG�0DWKHL
�������DV�IXUWKHU�HYLGHQFH�IRU�KLV�PRGHO�LV�DFWXDOO\�FRQWUDGLFWRU\�WR�KLV�RZQ�DSSURDFK�WR�WKH�VWXG\�RI
FKLOG� VSHHFK�RXWSXW��7KHUH�DUH� WZR�GLVWLQFW� DFFRXQWV� IRU�ZKDW�KDV�EHHQ� ODEHOHG� ¶LPLWDWLRQ·�� ���� L Q�
FUHDVHG�SHUIRUPDQFH�VNLOO�XQGHU�FRQFHQWUDWLRQ�DQG� ����SDUURWLQJ��8QGHU�RXU�DFFRXQW� LW� LV�SUHFLVHO\
GXULQJ�LQWHQVH�FRQFHQWUDWLRQ�RQ�WKH�DFW�RI�SHUIRUPDQFH�WKDW�WKH�FKLOG�ZLOO�SHUIRUP�EHWWHU�LQ�FDUU\LQJ
RXW�WKH�LQVWUXFWLRQV�SURYLGHG�E\�WKH�JUDPPDU��3DUURWLQJ�FOHDUO\�KDV�QR�JUDPPDWLFDO�EDVLV��D�VSHDNHU
RI�(QJOLVK�FDQ�SDUURW�D�&UHH�VHQWHQFH�IDLUO\�ZHOO�ZLWKRXW�DFTXLULQJ�D�&UHH�JUDPPDU�

8QGHU�6·V�FRPSHWHQFH�RQO\�DSSURDFK��QHLWKHU�RI�WKHVH�W\SHV�RI�´LPLWDWLRQµ�FDQ�EH�DFFRXQWHG�IRU�
,Q� WKH� ILUVW� W\SH�� VLQFH� 6� DVVXPHV� WKH� JUDPPDU� LV� UHVSRQVLEOH� IRU�� H�J��� UHDOL]DWLRQ� RI� >å@� DV� >V@�� L Q�
FUHDVHG�DWWHQWLRQ�WR�SHUIRUPDQFH�VKRXOG�OHDG�RQO\�WR�D�FOHDUHU�KLW�RI�WKH�WDUJHW�>V@��,Q�WKH�VHFRQG�FDVH�
WR�DFFRXQW� IRU�DQ�(QJOLVK� VSHDNHUV·� DELOLW\� WR� LPLWDWH�&UHH��6�ZRXOG�KDYH� WR�DVVXPH� LQVWDQWDQHRXV
DFTXLVLWLRQ�RI�&UHH�FRQVWUDLQW�UDQNLQJV�

����7KH�QDWXUH�RI�SKRQRORJLFDO�DFTXLVLWLRQ

,Q�DGGLWLRQ�WR�WKH�HPSLULFDO�DQG�¶OHDUQLQJ�WKHRUHWLF·�GLIILFXOWLHV�ZLWK�6·V�DSSURDFK�WR�DFTXLVLWLRQ��ZH
EHOLHYH�WKDW�WKH�PRWLYDWLRQ�IRU�6·V�SRVLWLRQ�LV�IODZHG��&KLOG�VSHHFK�RXWSXW�GRHV�QRW�SDUDOOHO�XQPDUNHG
DGXOW�VSHHFK��LQ�JHQHUDO��,Q�DGGLWLRQ��WKHUH�LV�FOHDU�HYLGHQFH�WKDW�´WKHUH�LV�D�GUDPDWLFDOO\�JUHDWHU�FR P�
SHWHQFH�SHUIRUPDQFH� JDS� IRU� FKLOGUHQ�µ� �6PROHQVN\� ����D���� D� K\SRWKHVLV� 6� UHMHFWV� GHVSLWH� D� ULFK
ERG\�RI�HPSLULFDO�HYLGHQFH�WR�WKH�FRQWUDU\���1RWH�WKDW�WKLV�KROGV�LQ�VSHHFK�DV�LQ�YLUWXDOO\�HYHU\�RWKHU
GRPDLQ�RI�SK\VLFDO�DFWLYLW\���:H�ZLOO�QRZ�VNHWFK�DQ�DOWHUQDWLYH�WKHRU\�ZKLFK��ZH�EHOLHYH��DYRLGV�6·V
VKRUWFRPLQJV��,Q�SDUWLFXODU��ZH�EXLOG�XSRQ�RXU�HDUOLHU�GHPRQVWUDWLRQV�WKDW�����LI�RQH�DGRSWV�DQ�27
IUDPHZRUN�DW�DOO��WKH�LQLWLDO�VWDWH�RI�WKH�PXVW�KDYH�DOO�)�FRQVWUDLQWV�UDQNHG�DERYH�DOO�:�FRQVWUDLQWV�LQ
RUGHU�WR�DOORZ�IRU�WKH�DFTXLVLWLRQ�RI�D�OH[LFRQ�DQG�����FKLOGUHQ�KDYH�DFFHVV�WR��DQG�PDNH�XVH�RI��WKH
IXOO�XQLYHUVDO�SKRQRORJLFDO�IHDWXUH�VHW�

$Q�HYDOXDWLRQ�RI�RXU�K\SRWKHVLV�LQYROYHV�FRQIURQWLQJ�WKH�GLIILFXOW�SUREOHP�RI�GLVWLQJXLVKLQJ��LQ
FKLOGUHQ�DV�ZH�GR�LQ�DGXOWV��LQ�NHHSLQJ�ZLWK�WKH�6WURQJ�,GHQWLW\�+\SRWKHVLV���EHWZHHQ�DQ�RXWSXW�RI
WKH�SKRQRORJ\��D�PHQWDO�UHSUHVHQWDWLRQ��DQG�D�UHDO�WLPH�RXWSXW�RI� WKH�ERG\�XQGHU�VRPH�SDUWLFXODU
FLUFXPVWDQFHV��WKRVH� LQ�HIIHFW�DW� WKH� WLPH�RI�XWWHUDQFH���7KH�VWDQGDUG�DSSURDFK� WR� WKH� VWXG\�RI� WKH
VSHHFK�RI�DGXOWV�FDQ�EH�VNHWFKHG�DV�LQ������EHORZ�

�����7KH�6WURQJ�,GHQWLW\�+\SRWKHVLV�DVVXPHV�D�VLQJOH�PRGHO�IRU�FKLOGUHQ�DQG�DGXOWV�
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7KH�27�SKRQRORJ\��IRU�HDVH�RI�H[SRVLWLRQ�ZH�ZLOO�DVVXPH�D�VLQJOH�OHYHO�RI�SKRQRORJ\�³�L�H���D
VLQJOH�27�� UHSUHVHQWV� D�PDSSLQJ� UHODWLRQVKLS� EHWZHHQ� WKH� XQGHUO\LQJ� UHSUHVHQWDWLRQ��;�� DQG� WKH
RXWSXW�RI�WKH�SKRQRORJ\�IRU�WKH�VWULQJ�LQ�TXHVWLRQ��<��ZKHUH�<�PD\�EH�HTXDO�WR�;�LI�WKH�UHOHYDQW�)�
FRQVWUDLQWV� RXWUDQN� WKH� SRWHQWLDOO\� UHOHYDQW�:�FRQVWUDLQWV���7KH� SHUIRUPDQFH� V\VWHP� RI� WKH� DGXOW�
UHVSRQVLEOH�IRU�GLUHFWLQJ�WKH�ERG\�WR�´KLWµ�WKH�RXWSXW�WDUJHW�LQ�TXHVWLRQ��FRQYHUWV�WKH�PHQWDO�UHSU H�
VHQWDWLRQ�<� WR� D� VHW� RI� DUWLFXODWRU\� FRPPDQGV�ZKLFK�� ILOWHUHG� E\� FRQWLQJHQW� HQYLURQPHQWDO� IDFWRUV
�LQFOXGLQJ�DFFLGHQWDO�IHDWXUHV�RI�WKH�ERG\�LQ�TXHVWLRQ�³�LWV�VL]H��VKDSH�RI�LWV�UHVRQDWLQJ�FDYLW\��HWF�
³�DV�ZHOO�DV�FRQWLQJHQW�IHDWXUHV�RI�WKH�FRQWH[W�LQ�ZKLFK�WKH�ERG\�ILQGV�LWVHOI�DW�WKH�PRPHQW�RI�XWWH U�
DQFH�³�DLU�SUHVVXUH��KXPLGLW\��ZLQG�VSHHG�DQG�GLUHFWLRQ��HWF����JHQHUDWH�DQ�DFRXVWLF�RXWSXW��=���$V�LV
ZHOO�NQRZQ�IURP�WKH�VWXG\�RI�DGXOW�SKRQHWLFV��=�LV�KLJKO\�YDULDEOH��H�J���PXOWLSOH�DUWLFXODWLRQV�RI�� �
IURP� WKH� VDPH� VSHDNHU� LQ� WKH� VDPH� VHVVLRQ� LQ� WKH� VDPH� SKRQRORJLFDO� HQYLURQPHQW�ZLOO� VWLOO� GLIIHU
IURP�RQH�DQRWKHU�DFRXVWLFDOO\���*LYHQ�WKH�FRPSOH[�VHW�RI� IDFWRUV�GHWHUPLQLQJ� LWV� IRUP��SK\VLFDO�D W�
WULEXWHV�³�VWDEOH�DQG�DFFLGHQWDO�³�RI�WKH�VSHDNHU�DV�ZHOO�DV�QXPHURXV�HQYLURQPHQWDO�HIIHFWV��WKLV�LV
WR�EH�H[SHFWHG��1RWH�WKDW�=�FDQQRW��XQGHU�DQ\�FLUFXPVWDQFHV��EH�WKH�VDPH�DV�<��<�LV�D�PHQWDO�UHSU H�
VHQWDWLRQ�DQG�=�LV�DQ�DFRXVWLF��RU�DUWLFXODWRU\��HYHQW�

(DFK�RI�WKH�DUURZV�LQ������UHSUHVHQWV�D�PDSSLQJ�UHODWLRQVKLS��WKH�JUDPPDU�LV�UHVSRQVLEOH�IRU�WKH
PDSSLQJ�RI� OH[LFDO� HQWULHV� RQWR� RXWSXW� UHSUHVHQWDWLRQV�� WKH�SURGXFWLRQ� V\VWHP� �DQG� HQYLURQ PHQWDO
IDFWRUV��IRU�PDSSLQJ�WKH�RXWSXW�UHSUHVHQWDWLRQ�RQWR�DQ�DFRXVWLF�UHDOL]DWLRQ��,W�LV�WR�EH�H[SHFWHG�WKDW
WKHVH�UHODWLRQVKLSV��WKHUHIRUH��ZLOO�EH�UHODWLYHO\�V\VWHPDWLF�DQG�UHJXODU�� LQGHHG��VXFK�V\VWHPDWLFLW\� LV
LPSOLFLW�LQ�WKH�QRWLRQ�RI�¶PDSSLQJ�UHODWLRQVKLS�· ��

,W�LV�ZLGHO\�DFNQRZOHGJHG�WKDW�ZKLOH�WKH�VSHHFK�SHUFHSWLRQ�VNLOOV�RI�HYHQ�YHU\�\RXQJ�LQIDQWV�DUH
KLJKO\�GHYHORSHG� �*RRGPDQ�DQG�1XVEDXP�������� WKH� DUWLFXODWRU\� VNLOOV� RI� WKHVH� VDPH� LQIDQWV� DUH
PXFK�OHVV�VRSKLVWLFDWHG��,QGHHG��WKH�JHQHUDO�FRQFHSWLRQ�LV� WKDW� WKH�VHQVLWLYLW\�RI� WKH�VSHHFK�SHUFH S�
WLRQ�V\VWHP�LV�JHQHUDOO\�UHGXFHG�WR�DWWHQG�RQO\��RU�SULPDULO\��WR�WKRVH�GLVWLQFWLRQV�FULWLFDO�IRU�SDUVLQJ
WKH�WDUJHW�ODQJXDJH��ZKLOH�WKH�SURGXFWLRQ�V\VWHP�PRYHV�IURP�D�VWDWH�RI�YLUWXDOO\�FRPSOHWH� LQDUWLF X�
ODWHQHVV�WR�IXOO�FRPSHWHQFH�LQ�DUWLFXODWLQJ�WKH�WDUJHW� ODQJXDJH��:H�ZRXOG�QRW�EH�VXUSULVHG�� WKHQ�� LI
WKH�HIIHFWV�RI�DQ�LPPDWXUH�DQG�JHQHUDOO\�LQFRPSHWHQW�SURGXFWLRQ�V\VWHP�RQ�WKH�<�RI������ZHUH�PRUH
GUDPDWLF�WKDQ�WKH�HIIHFWV�RI�WKH�DGXOW�SURGXFWLRQ�V\VWHP�DUH��7KDW�LV��ZH�ZRXOG�SUHGLFW�IURP�JHQHUDO
FRQVLGHUDWLRQV�VXFK�DV�WKHVH�WKDW�=�VKRXOG�EH�PRUH�GLVWDQW�IURP�<��DQG�PRUH�YDULDEOH�LQ�LWV�UHDOL] D�
WLRQ�RI�D�JLYHQ�<��LQ�FKLOGUHQ�WKDQ�LW�LV�LQ�DGXOWV�³�WKLV��LQGHHG��LV�WKH�GHILQLWLRQ�RI�LPPDWXUH�FRQWURO
RI�WKH�SURGXFWLRQ�V\VWHP�

7KH�LPSRUWDQFH�RI�GLVWLQJXLVKLQJ�EHWZHHQ�WKH�RXWSXW�RI�WKH�ERG\�DQG�WKH�RXWSXW�RI�WKH�JUD P�
PDU�LV�QRW�OHVVHQHG�E\�WKH�GLIILFXOW\�RI�WKH�WDVN��7KH�VLJQLILFDQFH�RI�WKH�XQGHUWDNLQJ�LV�RIWHQ�QRWHG�
H�J���LQ�KHU�VXUYH\�RI�SKRQRORJLFDO�DFTXLVLWLRQ��0DFNHQ������������QRWHV�WKDW�´ZH�PXVW�DWWHPSW�WKH
GLIILFXOW��SHUKDSV�LPSRVVLEOH��WDVN�RI�VHSDUDWLQJ�WKH�JUDPPDU�IURP�WKH�SURFHVVRU�µ�,I�ZH�IDLO�WR�ULVH�WR
WKLV�FKDOOHQJH��ZH�KDYH�DEDQGRQHG�WKH�FRUH�FRQFHUQ�RI� OLQJXLVWLFV�� WR�XQGHUVWDQG�WKH�QDWXUH�RI�K X�
PDQ�OLQJXLVWLF�FRPSHWHQFH�

7KH�JRDO�RI�GLVWLQJXLVKLQJ�EHWZHHQ�WKHVH�YDULRXV�HIIHFWV�FDQ�EH�VWDWHG�DV�D�VLPSOH�TXHVWLRQ��KRZ
FDQ�ZH�GHWHUPLQH�<�JLYHQ�WKH�YDULDELOLW\�RI�="�(YHQ�LQ�WKH�FDVH�RI�DGXOWV��ZKHUH�WKH�UHODWLRQVKLS�E H�
WZHHQ�<�DQG�=�LV�DVVXPHG�WR�EH�UHODWLYHO\�FORVH�DQG�VWDEOH�RYHU�WLPH��WKLV�TXHVWLRQ�KDV�SURYHQ�WR�EH�D
FRQVLGHUDEOH�FKDOOHQJH��:H�KDYH�VKRZQ�WKDW�WKH�SDUVLQJ�V\VWHP�LQYROYHV�HVVHQWLDOO\�WKH�VDPH�PHFK D�
QLVPV�DV� WKH�JHQHUDWLQJ� V\VWHP��DSSOLHG� LQ� ¶UHYHUVH�·� DV� LW�ZHUH��7KDW� LV�� JLYHQ� VRPH�RWKHU� SHUVRQ·V
RXWSXW�=��WKH�OLVWHQHU�VWULSV�=�RI�FRQWLQJHQW�HIIHFWV�RI�WKH�ERG\�DQG�HQYLURQPHQW��VXFK�DV�WKH�FXHV�DV
WR�VSHDNHU�LGHQWLW\���WKHUHE\�JHQHUDWLQJ�D�K\SRWKHVL]HG�<��7KH�OLVWHQHU�WKHQ�¶XQGRHV·�WKH�HIIHFWV�RI�WKH

������������������������������ �����������������������
�� :H DUH XQOLNHO\ WR EH LQ D SRVLWLRQ WR DVFHUWDLQ WKH V\VWHPDWLFLW\ RI WKH HIIHFWV RI FRQWLQJHQW HQYLURQPHQWDO IDFWRUV

LQ PRVW FDVHV� 7KH UHOHYDQW LQIRUPDWLRQ LV QRW W\SLFDOO\ SURYLGHG LQ VWXGLHV RI SKRQHWLF RXWSXW�
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SKRQRORJLFDO�FRPSXWDWLRQDO� V\VWHP�WKHUHE\� UHFRYHULQJ�DQ�XQGHUO\LQJ� UHSUHVHQWDWLRQ��;�� �RU�� LQ� WKH
FDVH�RI�DPELJXRXV�VWULQJV��D�VHW�RI�XQGHUO\LQJ�UHSUHVHQWDWLRQV��ZKLFK�ZRXOG�EH�H[SHFWHG��JLYHQ�WKH
OLVWHQHU·V�JUDPPDU��WR�JHQHUDWH�<��7KH�OH[LFDO�LWHP�V��FRUUHVSRQGLQJ�WR�WKLV�;�LV��DUH��WKHQ�DFFHVVHG
DQG�SDVVHG�WR�WKH�RWKHU�FRPSXWDWLRQDO�FRPSRQHQWV�RI�WKH�JUDPPDU�

)DFWRULQJ�RXW� WKH� HIIHFWV� RI� WKH� ERG\� DQG� HQYLURQPHQW�� L�H��� FRQYHUWLQJ� D� JLYHQ�=� WR� LWV� FRUU H�
VSRQGLQJ�<��FOHDUO\�LQYROYHV�IDLUO\�VRSKLVWLFDWHG�NQRZOHGJH�RQ�WKH�SDUW�RI�WKH�OLVWHQHU�UHJDUGLQJ�WKH
HIIHFWV�RI�GLIIHUHQW�SK\VLRORJLFDO�SURSHUWLHV��PDOH�YV��IHPDOH�� ODUJH�UHVRQDWLQJ�FDYLWLHV�YV��VPDOO��HWF��
DQG�FRQGLWLRQV��SDVVLQJ�WUDLQ��KLJK�ZLQG��HWF���RQ�WKH�DFRXVWLF�LQIRUPDWLRQ�FRQWDLQHG�LQ�DQ\�JLYHQ�=�
7KH�DELOLW\�RI�OLVWHQHUV�WR�VXFFHVVIXOO\�SHUIRUP�WKLV�FRQYHUVLRQ�LV�NH\�WR�WKHLU�DELOLW\�WR�SDUVH�D�JLYHQ
UHDO�WLPH�DFRXVWLF�UHDOL]DWLRQ�RI�>N K W@�DV�EHLQJ�D�UHIOH[�RI�¶FDW·�UHJDUGOHVV�RI�ZKDW�VSHDNHU�SURGXFHG�LW
XQGHU�ZKDW�FRQGLWLRQV��,W�LV�LPSRUWDQW�WR�QRWH�WKDW��LQ�WKLV�PRGHO�RI�SDUVLQJ��WKH�OLVWHQHU·V�RZQ�ERGLO\
RXWSXW��WKH�OLVWHQHU·V�=�IRU�D�JLYHQ�<��LV�FRPSOHWHO\�LUUHOHYDQW��7KH�OLVWHQHU��ZKR�PD\�EH�D����\HDU�ROG
PDOH��GRHV�QRW�FRPSDUH�WKH�RXWSXW�RI�D����\HDU�ROG�IHPDOH�WR�KLV�RZQ�ERGLO\�RXWSXW�³�WKH�JUDPPDU
RXWSXW�¶DXJPHQWHG·�E\�WKH�HIIHFWV�RI�KLV�RZQ�ERG\�DQG�LWV�FRQWH[W�RI�XWWHUDQFH�³�EXW�UDWKHU� WR� WKH
RXWSXW�RI�KLV�JUDPPDU��KLV�<��ZKLFK�GRHV�QRW�KDYH�VSHDNHU�VSHFLILF�FKDUDFWHULVWLFV��H[FHSW��RI�FRXUVH�
IRU�SRVVLEOH�LGLROHFWDO�IHDWXUHV��

7KH�6WURQJ�,GHQWLW\�+\SRWKHVLV�ZRXOG�OHDG�XV�WR�EHOLHYH��LQ�DJUHHPHQW�ZLWK�6��WKDW�LW�ZRXOG�EH
PRVW�VRXQG��PHWKRGRORJLFDOO\��WR�DVVXPH�WKDW�SUHFLVHO\�WKH�VDPH�FRPSRQHQWV�DQG�SURFHVVHV�DUH�WR�EH
SRVLWHG� IRU� FKLOG� VSHDNHU�OLVWHQHUV� DV�ZH�KDYH� VNHWFKHG� DERYH� IRU� DGXOWV�� ,I� WKLV� LV� FRUUHFW�� LW� VHHPV
FOHDU�WKDW�WKH�VWXG\�RI�FKLOGUHQ·V�SKRQRORJLFDO�SDUVLQJ�SURYLGHV�XV�ZLWK�D�FULWLFDO�WRRO�WR�DFFHVV�LQIR U�
PDWLRQ�UHJDUGLQJ�<�ZLWKRXW�FRQIURQWLQJ�GLUHFWO\�WKH�SUREOHPV�UDLVHG�E\�WKH�FKLOG·V�LPPDWXUH�FRQWURO
RI�KLV�RU�KHU�SHUIRUPDQFH�V\VWHP��6LQFH�SDUVLQJ�E\�SDVVHV�WKH�OLVWHQHU·V�ERGLO\�RXWSXW��=���DFFHVVLQJ
LQVWHDG�WKH�OLVWHQHU·V�JUDPPDU�RXWSXW��<��DQG�SKRQRORJLFDO�V\VWHP�WR�DUULYH�DW�DQ�;��RU�VHYHUDO�;V��
WKH� VWXG\� RI� FKLOGUHQ·V� SDUVLQJ� VNLOOV�PDNHV�PDQLIHVW� DVSHFWV� RI� WKH� UHODWLRQVKLS� EHWZHHQ�<� DQG�=
ZKLFK�D�VWXG\�RI�FKLOGUHQ·V�ERGLO\�RXWSXW�PD\�EH�XQDEOH��ZLWKRXW�WKLV�DGGLWLRQDO�HYLGHQFH��WR�UHYHDO� ��

$Q�H[DPSOH�PD\�KHOS�PDNH�WKLV�FOHDU��,W�LV�ZHOO�NQRZQ�WKDW�DW�D�FHUWDLQ�VWDJH�LQ�WKHLU�GHYHOR S�
PHQW��FKLOGUHQ�OHDUQLQJ�(QJOLVK�PD\�IDLO�WR�GLVWLQJXLVK��LQ�WKHLU�ERGLO\�RXWSXW��EHWZHHQ��V��DQG��å��
SURGXFLQJ�ERWK�¶VKRH·�DQG�¶6XH·�DV�>VX@��7KHUH�DUH�WKUHH�OLNHO\�VFHQDULRV�ZKLFK�FRXOG�DFFRXQW�IRU�WKLV
SKHQRPHQRQ��VNHWFKHG�LQ����$�&��

�����7KUHH�YLHZV�RI�WKH�V�å�PHUJHU�LQ�FKLOG�VSHHFK

8QGHU�WKH�VFHQDULR�LQ����$���WKH�FKLOG�KDV�FRQVWUXFWHG�LGHQWLFDO�XQGHUO\LQJ�UHSUHVHQWDWLRQV�IRU
ERWK�¶6XH·�DQG�¶VKRH·�HDFK��V��LQLWLDO��1RWKLQJ�DIIHFWV�WKHVH�85·V�LQ�WKH�FRPSXWDWLRQDO�FRPSRQHQW�RI

������������������������������ �����������������������
�� :H DVVXPH WKDW SHUIRUPDQFH IDFWRUV SOD\ D UROH LQ FRPSUHKHQVLRQ DV ZHOO� EXW WKDW WKH\ DUH PXFK OHVV GUDPDWLF

WKDQ WKRVH DIIHFWLQJ SURGXFWLRQ� DQG WKXV ZH LJQRUH WKHP KHUH�
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WKH�SKRQRORJ\���DQG�WKH�SHUIRUPDQFH�V\VWHP�LPSOHPHQWV�WKH�VHJPHQWV��PRUH�RU�OHVV��DFFXUDWHO\��WKXV
WKH�ERG\�SURGXFHV�>V@��DEVWUDFWLQJ�DZD\�IURP�WKH�VSHDNHU�VSHFLILF�DQG�HQYLURQPHQWDOO\�LQGXFHG�H I�
IHFWV���7KLV�K\SRWKHVLV� FDQ�EH�H[FOXGHG�RQ� VHYHUDO� JURXQGV��)LUVW�� LW� LPSOLHV� WKDW� WKH� FKLOG·V� LQQDWH
SHUFHSWXDO�VHQVLWLYLW\�WR�SKRQRORJLFDOO\�UHOHYDQW�FRQWUDVWV�LQ�DFRXVWLF�VLJQDOV�GRHV�WKH�FKLOG�QR�JRRG
LQ�WKH�DFTXLVLWLRQ�RI�WKH�JUDPPDU��IRU�LW�LV�QRW�H[SORLWHG�LQ�WKH�FRQVWUXFWLRQ�RI�XQGHUO\LQJ�UHSUHVH Q�
WDWLRQV�RU�FRQVWUDLQW�UDQNLQJ��6HFRQG��LW�LV�GLIILFXOW�WR�LPDJLQH�KRZ�D�FKLOG�ZKR�KDG�SRVLWHG�WKH�V\ V�
WHP�LQ��$��FRXOG�HYHU�DFTXLUH�(QJOLVK��WKH�FKLOG�DFFHSWV�ERWK�DGXOW�>å@�DQG�DGXOW�>V@�DV�UHDOL]DWLRQV�RI
KLV�KHU��V���L�H���V�KH�KDV�FRQVWUXFWHG�WKH�DFRXVWLF�WDUJHW�VSDFH�IRU��V��DV�FRYHULQJ�ERWK�WKH�>V@�DQG�WKH
>å@�VSDFH�RI�XQLYHUVDO�SKRQHWLFV��7KH�FKLOG�ZLOO�WKXV�SRVLW�IRU�WKH�OH[HPHV�¶VKLS·��¶VLS·��¶VKDPH·��¶VDPH·
WKH�XQGHUO\LQJ� UHSUHVHQWDWLRQV� �V IS��� �VIS��� �VHP��� DQG� �VHP���6LQFH� WKH� FKLOG� DFFHSWV� ERWK� DGXOW� >V@

DQG�>å@�DV�¶KLWV·�IRU�KLV�KHU�RZQ�WDUJHW�>V@��QR�SRVLWLYH�HYLGHQFH�ZLOO�HYHU�UHYHDO�WKDW�WKH�SKRQRORJLFDO
V\VWHP�SRVLWHG�E\� WKH� FKLOG� IDLOV� WR�PDWFK� WKDW� RI� WKH� DGXOW� ���:KLOH� WKH� OH[LFRQ�ZLOO� FRQWDLQ�PRUH
KRPRSKRQ\�WKDQ�WKH�DGXOW�OH[LFRQ��KRPRSKRQ\�PXVW�EH�SHUPLWWHG��JLYHQ� QLJKW�DQG�NQLJKW���VR�WKLV
ZLOO�QRW�UXOH�RXW� WKH�FKLOG·V�FRQVWUXFWHG�JUDPPDU��,QGHHG�� WKH�IDFW� WKDW�KRPRSKRQ\�FDQ�FRPH�LQWR
EHLQJ�WKURXJK�GLDFKURQLF�FKDQJH�LQGLFDWHV�WKDW�WKLV�W\SH�RI�HYHQW�GRHV�LQGHHG�WDNH�SODFH�RQ�RFFDVLRQ
�+DOH��������+RZHYHU��LW�FDQQRW�KROG�LQ�RXU�FDVH��ZKLFK�DVVXPHV�WKDW�WKH�FKLOG�HYHQWXDOO\�FRQYHUJHV
XSRQ�WKH�DGXOW�RXWSXW��6LQFH�K\SRWKHVLV�$�HVVHQWLDOO\�SUHFOXGHV�DFTXLVLWLRQ�RI�WKH�V�å�FRQWUDVW��LW�PXVW
EH�UHMHFWHG�

+\SRWKHVLV�%�KROGV�WKDW�WKH�FKLOG��E\�YLUWXH�RI�KLV�KHU�LQERUQ�VHQVLWLYLW\�WR�SKRQHWLF�FRQWUDVWV�RI
SRWHQWLDO�SKRQRORJLFDO�UHOHYDQFH��KDV�FRQVWUXFWHG�DFFXUDWH�XQGHUO\LQJ� UHSUHVHQWDWLRQV� IRU� ¶6XH·�DQG
¶VKRH·��HQFRGLQJ�WKH�V�å�FRQWUDVW�FRUUHFWO\��+RZHYHU��WKH�FKLOG�KDV�UDQNHG�WKH�FRQVWUDLQWV�LQ�WKH�SK R�
QRORJ\�LQ�VXFK�D�PDQQHU�WKDW�)DLWKIXOQHVV�WR��å�� LV�UDQNHG� ORZHU� WKDQ�D�ZHOO�IRUPHGQHVV�FRQVWUDLQW
VXFK�DV�
å��L�H���¶GR�QRW�KDYH�D�>å@�LQ�WKH�RXWSXW�UHSUHVHQWDWLRQ·���$V�FDQ�EH�VHHQ�IURP�WKH�WDEOHDX�LQ
������WKH�FRUUHFW�RXWSXW��IRU�WKH�FKLOG�VSHDNHU��ZLOO�EH�JHQHUDWHG�E\�VXFK�D�VFHQDULR� ��

�����+\SRWKHVLV��%���WKH�V�å�PHUJHU
������ 
å )$,7+

)�åX�!�VX ���������������������������������������������

�����åX�!�åX 
�
)�VX�!�VX
�����VX�!�åX 
�������������������������������������������


,W�VKRXOG�EH�QRWHG�WKDW�WKH�VFHQDULR�K\SRWKHVL]HG�XQGHU��%��LV�D�VWDQGDUG�H[DPSOH��LQGHHG��LW�LV
WKH�GHILQLWLRQ��RI� VWUXFWXUDO�DPELJXLW\��GLVWLQFW�XQGHUO\LQJ�VWUXFWXUHV�KDYH�WKH�VDPH�UHSUHVHQWDWLRQ�LQ
WKH�RXWSXW�RI�WKH�JUDPPDU� ��

8QGHU�K\SRWKHVLV��&��LQ������WKH�FKLOG·V�XQGHUO\LQJ�UHSUHVHQWDWLRQV�DUH��DV�LQ�WKH��%��VFHQDULR�
VHW�XS�FRUUHFWO\��+RZHYHU��XQGHU�WKLV�VFHQDULR��WKH�RXWSXW�RI�WKH�JUDPPDU�PDLQWDLQV�WKH�V�å�FRQWUDVW�
7KH�IDLOXUH�RQ�WKH�SDUW�RI�WKH�FKLOG�WR�GLVWLQJXLVK�EHWZHHQ�WKH�WZR�VHJPHQWV�LQ�KLV�KHU�VSHHFK�RXWSXW

������������������������������ �����������������������
�� 1RWH WKDW WKLV ZRXOG UHTXLUH WKDW )DLWKIXOQHVV WR �V� EH UDQNHG KLJKHU LQ WKH SKRQRORJ\ WKDQ DQ\ :�FRQVWUDLQW

WKDW ZRXOG IDYRU FKDQJLQJ �V�� VD\� WR >W@�
�� $V ZH KDYH VKRZQ DERYH� WKLV LV GXH WR WKH 6XEVHW 3ULQFLSOH� SURSHUO\ FRQVWUXHG�
�� :H KDYH VLPSOLILHG WKH VHW RI )�FRQVWUDLQWV ³ ZKLFK VKRXOG EH VHSDUDWHG LQWR RQH FRQVWUDLQW IRU HDFK IHDWXUH ³

LQWR D VLQJOH VXSHU�FRQVWUDLQW )$,7+� IROORZLQJ WKH SUDFWLFH RI *QDQDGHVLNDQ ������� 7KLV LV RI FRXUVH MXVW DQ DEEUHYLD�

WLRQ RI WKH UHDO WDEOHDX� KRZHYHU� WKLV ¶DEEUHYLDWRU\· FRQYHQWLRQ PD\ KDYH VHULRXV HPSLULFDO FRQVHTXHQFHV�
�� 6WUXFWXUDO DPELJXLW\ ���%� LV GLVWLQFW IURP OH[LFDO DPELJXLW\ ���$�� ZKHUH LGHQWLW\ LQ LQSXW VWUXFWXUHV LV UHVSRQVL�

EOH IRU WKH DPELJXLW\ RI WKH RXWSXW� DV ZHOO DV IURP SURGXFWLRQ DPELJXLW\ ���&�� ZKHUH IRUPV ZKLFK DUH GLVWLQFW DW WKH

OHYHO RI WKH RXWSXW RI WKH JUDPPDU DUH� GXH WR VRPH GLIILFXOW\ ZLWK WKH SHUIRUPDQFH V\VWHP� SURGXFHG WKH VDPH�
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LV�DWWULEXWHG�WR�D�VKRUWFRPLQJ�RI�WKH�SHUIRUPDQFH�V\VWHP��ZKLFK�UHVSRQGV�WR�WKH�LQVWUXFWLRQ�WR�SU R�
GXFH�D�>å@�E\�HPLWWLQJ�VRPHWKLQJ�OLNH�D�>V@�LQVWHDG ����6XFK�PLVPDWFKHV�DUH��DV�SRLQWHG�RXW�DERYH��WR
EH�H[SHFWHG� LI�RQH�DVVXPHV��DV�HYHU\RQH�GRHV�� WKDW� WKH� FKLOG� LV�QRW� D� IXOO\� FRPSHWHQW� DUWLFXODWRU�RU
SURFHVVRU�

7KH�TXHVWLRQ�RI�ZKHWKHU�RU�QRW�ZH�FDQ�GLVWLQJXLVK�EHWZHHQ�WKH�RXWSXW�RI�WKH�JUDPPDU�DQG�WKH
RXWSXW� RI� WKH� ERG\� DPRXQWV� WR� WKLV�� LV� WKHUH� DQ\� HPSLULFDO� HYLGHQFH� WKDW� EHDUV� RQ� WKH� TXHVWLRQ� RI
ZKHWKHU�WKH�FKLOG�KDV�>V@�RU�>å@�DV�WKH�RXWSXW�RI�WKH� JUDPPDU�LQ�WKH�ZRUG�IRU�¶VKRH·�DW�WKH�VWDJH�RI�D F�
TXLVLWLRQ�XQGHU�GLVFXVVLRQ��*LYHQ�WKH�SDUVLQJ�PRGHO�GLVFXVVHG�DERYH��WKHUH�LV��RI�FRXUVH��D�VLPSOH�WHVW
ZKLFK�ZLOO�UHVROYH�WKH�TXHVWLRQ��6LQFH�WKH�FKLOG��OLNH�DQ\�DGXOW��LV�DVVXPHG�WR�XVH�WKH�RXWSXW�RI�KLV�RU
KHU�RZQ�JUDPPDU�WR�SDUVH�LQSXW�IURP�RWKHU�VSHDNHUV��UDWKHU�WKDQ�WKH�RXWSXW�RI�KLV�RU�KHU�RZQ�ERG\�
LW�FDQ�EH�VHHQ�WKDW�LI� WKH�FKLOG� WUHDWV�RWKHU�VSHDNHUV·�>åX@�DV� ¶VKRH·�DQG�RWKHU�VSHDNHUV·�>VX@�DV� ¶6XH·
WKHQ�WKH�FRQWUDVW�EHWZHHQ�>V@�DQG�>å@�SHUVLVWV� WR� WKH� OHYHO�RI� WKH�RXWSXW�RI� WKH�JUDPPDU�� ,W� LV�ZHOO�
NQRZQ�WKDW�FKLOGUHQ�DUH�LQGHHG�FDSDEOH�RI�LGHQWLI\LQJ�DFFXUDWHO\�ZKHWKHU�DQ�DGXOW�KDV�VDLG�¶6XH·�RU
¶VKRH·� LQ�VSLWH�RI� WKHLU�RZQ�SURGXFWLRQ�PHUJHU�DW� WKLV� VWDJH�� ,QGHHG�� WKH\� UHMHFW�DGXOW� UHQGHULQJV�RI
¶VKRH·�DV�>VX@�³�LQ�VSLWH�RI�WKH�IDFW�WKDW� WKH�DGXOW�RXWSXW� WKHQ�PDWFKHV� WKHLU�RZQ�³�VWURQJO\�VX S�
SRUWLQJ�WKH�K\SRWKHVLV�WKDW�WKHLU�SDUVHU�LV�QRW�PDNLQJ�UHIHUHQFH�WR�WKHLU�RZQ�ERGLO\�RX WSXW�IRUP� ��

$GGLWLRQDO�VXSSRUW�IRU�WKLV�FRQFHSWLRQ�RI�WKH�FKLOG·V�SDUVLQJ�PHFKDQLVP�FDQ�EH�VHHQ�LQ�WKH�U H�
VXOWV�RI�'RGG��������� �'RGG�VKRZHG�WKDW�FKLOGUHQ�IDLOHG� WR�SDUVH� WKHLU�RZQ�RXWSXW�ZKHQ�LW�GLIIHUHG
VLJQLILFDQWO\�IURP�WKH�RXWSXW�RI�DQ�DGXOW��2QO\�E\�UHFRJQL]LQJ�WKH�LUUHOHYDQFH�RI�WKH�FKLOG·V�=�IRUP�
WKH�RXWSXW�RI�WKHLU�ERG\��WR�WKH�SDUVLQJ�SURFHGXUH�FDQ�WKLV�UHVXOW�EH�DFFRXQWHG�IRU�

1RWH�WKDW�XQGHU�K\SRWKHVLV����%��WKH�FRQVLVWHQW�DQG�DFFXUDWH�SDUVLQJ�RI�WKH�DGXOW�>V@�>å@�FRQWUDVW
E\�FKLOGUHQ�LV�FRPSOHWHO\�XQH[SHFWHG��H[FHSW�XQGHU�6·V�DFFRXQW��ZKLFK�ZH�KDYH�VKRZQ�WR�EH�IODZHG��
6RPH�HDUOLHU�DSSURDFKHV�WR�WKH�VWXG\�RI�FKLOGUHQ·V�SKRQRORJ\��ZKLFK�DGRSWHG�+\SRWKHVLV�%��QHHGHG
WR� LQYRNH� VSHFLDO� ¶SHUFHSWLRQ·� JUDPPDUV�� GLVWLQFW� IURP� ¶SURGXFWLRQ·� JUDPPDUV� �,QJUDP� �����
����D�E��� 7KHVH� SHUFHSWLRQ� JUDPPDUV� DOORZHG� WKH� FKLOG� GLUHFW� DFFHVV� WR� XQGHUO\LQJ� IRUPV� �UDWKHU
WKDQ�KDYLQJ�WKH�SDUVHU�RSHUDWH�RQ�WKH�RXWSXW�RI�WKH�FKLOG�¶SURGXFWLRQ·�JUDPPDU���$V�+DOH�DQG�5HLVV
�������DQG�6�KLPVHOI�QRWH�� VXFK�D� WKHRU\� LV� IDU� WRR�SRZHUIXO�� VHYHULQJ� WKH� FRQQHFWLRQ�EHWZHHQ� WKH
FKLOG·V�OLQJXLVWLF�FRPSHWHQFH�DQG�WKDW�RI�DGXOWV�

����7KH�KLJK�UDQNLQJ�RI�)DLWKIXOQHVV�&RQVWUDLQWV�LQ�8*

:H�ZLOO� DUJXH� LQ� WKLV� VHFWLRQ�� WKDW� D� FRPSHOOLQJ� FDVH� FDQ� EH�PDGH� IRU� WKH� DVVXPSWLRQ� WKDW� DOO� )�
FRQVWUDLQWV�DUH�UDQNHG��LQ�8*��DERYH�DOO�:�FRQVWUDLQWV� ��

7KH�NH\�WR�XQGHUVWDQGLQJ�DFTXLVLWLRQ�XQGHU�27�DVVXPSWLRQV��RU��LQGHHG��XQGHU�UXOH�EDVHG�D V�
VXPSWLRQV�� LV� FHQWHUHG� DURXQG� WKH� DQVZHU� WR� WKH� TXHVWLRQ� RI�ZK\� WKHUH� DUH�ZHOO�IRUPHGQHVV� FR Q�

������������������������������ �����������������������
�� $ UHYLHZHU VXJJHVWV WKDW ¶PDUNHGQHVV· FRQVLGHUDWLRQV PXVW EH UHOHYDQW LQ DFFRXQWLQJ IRU ZK\ WKH WZR XQGHUO\LQJ

IULFDWLYHV PHUJH DV >V@� RU DQ >V@�OLNH VRXQG� UDWKHU WKDQ D >å@�OLNH VRXQG� ,I WKHUH DUH UHDO WHQGHQFLHV LQ WKH GLUHFWLRQ RI

SHUIRUPDQFH PHUJHUV� WKHQ VXFK GDWD PXVW SOD\ D UROH LQ GHYHORSLQJ D WKHRU\ RI FKLOGUHQ·V SHUIRUPDQFH� ,GD 7RLYRQHQ

�S�F�� KDV SURYLGHG XV ZLWK WDSHV RI D 6ZHGLVK�VSHDNLQJ FKLOG ZKR FRQVLVWHQWO\ SURQRXQFHV 6ZHGLVK �V� DV VRPHWKLQJ WKDW

VRXQGV OLNH D YRLFHOHVV ODWHUDO IULFDWLYH� 1RW RQO\ LV WKLV VRXQG DEVHQW IURP WKH DPELHQW ODQJXDJH� EXW LW LV VXUHO\ PRUH

¶PDUNHG· WKDQ >V@ DFFRUGLQJ WR DQ\ RI WKH XVXDO �RIWHQ QRQ�IRUPDO� PHWULFV RI PDUNHGQHVV� 7KH DSSDUHQWO\ ZLGHVSUHDG

SKHQRPHQRQ RI JHVWXUDO RYHUODS LQ FKLOGUHQ·V VSHHFK SURGXFWLRQ �VHH 0DVLORQ DQG 5RVV ����� JLYHV ULVH WR DUWLFXODWRU\

HYHQWV ZKLFK� LI DQDO\]HG DV JUDPPDWLFDO RXWSXW� ZRXOG QHFHVVDULO\ OHDG WR WKH FRQFOXVLRQ WKDW FKLOGUHQ·V JUDPPDUV FRQ�

WDLQ PRUH KLJKO\ PDUNHG UHSUHVHQWDWLRQV WKDQ WKRVH RI WKH WDUJHW ODQJXDJH LQ D JUHDW PDQ\ LQVWDQFHV�
�� 6HH WKH TXRWDWLRQ IURP )DEHU DQG %HVW ������ LQ 6HFWLRQ ��� DERYH�
�� 7KLV VWLOO GHVFULEHV D UDWKHU ODUJH FODVV RI SRVVLEOH 8*·V� WKHUH LV D )�FRQVWUDLQW IRU HYHU\ IHDWXUH XVHG LQ DQ\ KXPDQ

ODQJXDJH DQG WKHUH LV SUHVXPDEO\ D UDWKHU ODUJH VHW RI :�FRQVWUDLQWV� :LWKLQ LWV FRQVWUDLQW FODVV �IDLWKIXOQHVV YV� ZHOO�

IRUPHGQHVV�� ZH DUH QRW LQ SRVVHVVLRQ RI DQ\ HYLGHQFH ZKLFK ZRXOG DOORZ XV WR GHWHUPLQH D XQLTXH UDQNLQJ IRU WKHVH FRQ�

VWUDLQWV�
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VWUDLQWV� �RU�� LQ� UXOH�EDVHG� V\VWHPV�� UXOHV�� DW� DOO�� 6LQFH�ZH� DVVXPH��ZLWK�PRVW� RWKHU� UHVHDUFKHUV� RQ
FKLOG�ODQJXDJH��WKDW�FKLOGUHQ·V�SHUFHSWLRQ�RI�DGXOW�RXWSXW�IRUPV�LV�TXLWH�DFFXUDWH��ZKDW�SUHYHQWV�WKH
VLPSOH� VWRUDJH� RI� VWULQJV� WR� ZKLFK� WKH� FKLOG� LV� H[SRVHG� �UHGXFHG� WR� OLQJXLVWLFDOO\�UHOHYDQW� IHDWXUDO
UHSUHVHQWDWLRQV��ERWK�DV�LQSXW�IRUP�DQG�RXWSXW�IRUP"�7KLV�LV��RI�FRXUVH��WKH�TXHVWLRQ�RI�ZK\�ZH�D V�
VXPH�WKDW�SKRQRORJ\�H[LVWV��:H�ZLOO�QRW�JR�WKURXJK�WKH�ZHOO�HVWDEOLVKHG�H[SHULPHQWDO�UHVXOWV�ZKLFK
VKRZ�WKDW�DOORSKRQLF�UHODWLRQV�H[LVW��QRU�WKH� ZXJ�WHVW�DQG�UHODWHG�HPSLULFDO�HYLGHQFH�IRU�WKH�H[LVWHQFH
RI�SKRQRORJLFDO�SURFHVVHV��,W�LV�FOHDU��KRZHYHU��WKDW�WZR�SKHQRPHQD��ERWK�LQYROYLQJ�¶RSWLPL]LQJ·�OH[ L�
FDO�VWRUDJH��DUH�FHQWUDO�WR�WKLV�LVVXH������WKH�UHGXFWLRQ�RI�WKH�DPRXQW�RI�LQIRUPDWLRQ�VWRUHG�IRU�D�JLYHQ
VHJPHQW�EHFDXVH�RI�GLVWULEXWLRQDO� UHVWULFWLRQV�RQ� WKH� VHJPHQW� LQ�TXHVWLRQ�ZKLFK�UHQGHU� VRPH�SK R�
QHWLF�IHDWXUHV�RI�WKH�JUDPPDU�RXWSXW�UHSUHVHQWDWLRQ�RI�WKDW�VHJPHQW�SUHGLFWDEOH��H�J���LQ�WKH�FDVH�RI
DOORSKRQHV��� DQG� ���� WKH� UHGXFWLRQ�RI� WKH� VL]H�RI� WKH� OH[LFRQ�E\� OLQNLQJ� YLD� SKRQRORJLFDO� SURFHVVHV
PRUSKRORJLFDOO\�UHODWHG� �EXW� SRVVLEO\� UHSUHVHQWDWLRQDOO\�GLVWLQFW�� EHIRUH� WKH� OLQNLQJ�� IRUPV� ��� 7KH
RQO\�¶ZRUN·�WKH�FRPSXWDWLRQDO�FRPSRQHQW�RI�WKH�SKRQRORJLFDO�V\VWHP�GRHV�LV�WR�OLFHQVH�WKH�HOLPLQ D�
WLRQ�RI�SUHGLFWDEOH�LQIRUPDWLRQ�IURP�WKH�OH[LFRQ��,I�ZH�GR�QRW�EHOLHYH�LQ�VXFK�UHGXFWLRQ��ZH�GR�QRW
QHHG�:�FRQVWUDLQWV��RU��LQGHHG��DQ\�FRQVWUDLQWV��DW�DOO��:LWK�HDFK�HOLPLQDWLRQ�RI�UHGXQGDQW�LQIRUP D�
WLRQ�IURP�OH[LFDO�HQWULHV��D�:�FRQVWUDLQW�PXVW�FRPH�LQWR�SOD\�WR�UHVXSSO\�WKDW�LQIRUPDWLRQ��7KH�:�
FRQVWUDLQWV�GR�QRWKLQJ�HOVH�LQ�VWDQGDUG�PRGHOV�RI�27�SKRQRORJ\�

7KH� 6XEVHW� 3ULQFLSOH� UHTXLUHV� WKDW� FKLOGUHQ� EH� LQQDWHO\� VHQVLWLYH� WR� DOO� SRVVLEOH� SKRQRORJLFDO
FRQWUDVWV��DV�GLFWDWHG�E\�HYHU\�FKLOG·V�DELOLW\�WR�OHDUQ�DQ\�KXPDQ�ODQJXDJH��UHJDUGOHVV�RI�ZKLFK�VXEVHW
RI�WKH�XQLYHUVDO�IHDWXUH�LQYHQWRU\�LV�XVHG�LQ�WKDW�ODQJXDJH��RU�ZKDW�WKH�GLVWULEXWLRQ�RI�WKRVH�IHDWXUHV
LQ�WKDW�ODQJXDJH�LV��/H[HPHV�PXVW�EH�LQLWLDOO\�VWRUHG�LQ�D�IXOO\�VSHFLILHG�SKRQHWLF�IRUP��L�H���VSHFLILHG
WR�WKH�GHJUHH�DOORZHG�E\�WKH�XQLYHUVDO�IHDWXUH�V\VWHP�XVHG�IRU�KXPDQ�ODQJXDJHV���IRU�RQO\�ODQJXDJH�
VSHFLILF�LQIRUPDWLRQ��GHGXFLEOH�RQFH�D�UHDVRQDEO\�VL]HG�VHW�RI�VXFK�IRUPV�KDV�EHHQ�VWRUHG��ZLOO�WHOO�WKH
FKLOG�ZKLFK�IHDWXUHV�DUH�UHOHYDQW�ZLWKLQ�WKH�WDUJHW� ODQJXDJH�DQG�ZKLFK�DUH�QRW��$�FKLOG�ZKR�KHDUV
>NK W@��SRVLWV�WKLV�IRUP�DV�WKH�WDUJHW�RXWSXW�IRU�KLV�RU�KHU�JUDPPDU��DQG�VWRUHV�WKLV�DV�KLV�RU�KHU�X Q�
GHUO\LQJ�IRUP�KDV�³�WKURXJK�WKDW�DFW�³�SRVLWHG�KLJK�UDQNLQJ�IRU�IDLWKIXOQHVV�WR�DOO�WKH�IHDWXUHV�LQ
>NK W@����3XW�DQRWKHU�ZD\��RQO\�LI�8*�KDG�KLJK�UDQNLQJ�IRU�)�FRQVWUDLQWV�FRXOG�WKH�FKLOG��XVLQJ�WKH
FRPSXWDWLRQDO�V\VWHP�RI�8*�DV�LWV�VROH�JXLGH�WR�WKH�UHODWLRQVKLS�EHWZHHQ�WDUJHW�DQG�LQSXW�IRUP��LQ L�
WLDOO\�SRVLW��NK W��DV�WKH�XQGHUO\LQJ�IRUP�IRU�D�SHUFHLYHG�WDUJHW�RI�WKH�VKDSH�>N K W@�

*LYHQ�D�VXIILFLHQW�QXPEHU�RI� IRUPV�VWRUHG� LQ� WKLV�PDQQHU�� WKH�SURFHVV�RI� OH[LFRQ�RSWLPL]DWLRQ
�ZKLFK�LV�DVVXPHG�WR�EH�D�FRQVWDQW�FRQVWUDLQW�RQ�WKH�SURFHGXUH�RI�HVWDEOLVKLQJ�XQGHUO\LQJ�IRUPV��ZLOO
OHDG�WKH�DFTXLUHU�WR�GHGXFH�WKDW��IRU�H[DPSOH��WKH�DVSLUDWLRQ�RQ�>N K W@�UHSUHVHQWV�OH[LFDOO\�UHGXQGDQW
LQIRUPDWLRQ�LQ�WKDW�LW�LV�SUHGLFWDEOH��,W�ZLOO�WKHUHIRUH�QR�ORQJHU�EH�QHFHVVDU\�WR�VWRUH�VXFK�DVSLUDWLRQ
LQIRUPDWLRQ�LQ�WKH�OH[LFRQ��7KH�RXWSXW�WDUJHW�ZLOO�QRW�FKDQJH�EHFDXVH�RI�WKLV��RI�FRXUVH�³�LW�ZDV�H V�
WDEOLVKHG�RQ�WKH�EDVLV�RI�WKH�FKLOG·V�LQWHUSUHWDWLRQ�RI�WKH�DGXOW�WDUJHW��6LQFH�WKH�27�SKRQRORJ\�UHSU H�
VHQWV�WKH�PDSSLQJ�EHWZHHQ�XQGHUO\LQJ�UHSUHVHQWDWLRQ�DQG�RXWSXW�WDUJHW��D�FKDQJH�LQ�WKH�XQGHUO\LQJ
UHSUHVHQWDWLRQ�ZLWKRXW�D�FRUUHVSRQGLQJ�FKDQJH� LQ� WKH�WDUJHW�ZLOO� UHTXLUH�D�VLPXOWDQHRXV�FKDQJH� LQ
WKH�FRPSXWDWLRQDO�FRPSRQHQW� OLQNLQJ�WKH� WZR��6XFK�FKDQJHV�ZLOO��QHFHVVDULO\�� UHGXFH� WKH� UROH�RI�D
SDUWLFXODU� )�FRQVWUDLQW�³� WKH� DGGLWLRQ� RI� DVSLUDWLRQ� UHSUHVHQWV� ¶XQIDLWKIXOQHVV·� WR� WKH� XQGHUO\LQJ
UHSUHVHQWDWLRQ�³�E\�WKH�SURPRWLRQ�RI�D�:�FRQVWUDLQW�SUHYLRXVO\�GRPLQDWHG�E\� WKH�)�FRQVWUDLQW� LQ
TXHVWLRQ��6LPLODU�HOHYDWLRQV�RI�:�FRQVWUDLQWV�RYHU�KLJKHU�UDQNHG�)�FRQVWUDLQWV�ZLOO�EH�WULJJHUHG�RQFH
WKH�OH[LFRQ�RSWLPL]DWLRQ�SURFHGXUH�KDV�VXIILFLHQWO\�FOHDU�HYLGHQFH�WKDW�LW�FDQ�SRVLW�PRUSKRSKRQHPLF

������������������������������ �����������������������
�� :H UHPDLQ DJQRVWLF RQ WKH TXHVWLRQ RI ZKHWKHU WKH IXQFWLRQDO FRQVLGHUDWLRQV RI ¶VDYLQJ VWRUDJH VSDFH· DFWXDOO\

GULYH OH[LFRQ RSWLPL]DWLRQ� RU ZKHWKHU VXFK FRQVROLGDWLRQ LV PHUHO\ D UHVXOW RI WKH DXWRPDWLF EHKDYLRU RI SDWWHUQ UHFRJQL�

WLRQ LQ OLQJXLVWLF VWLPXOXV E\ KXPDQV�
�� $GGLWLRQDO SKRQHWLF GHWDLO WR ZKLFK WKH FKLOG FHUWDLQO\ PD\ DWWHQG LV OHIW RXW KHUH IRU HDVH RI H[SRVLWLRQ�
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DOWHUQDWLRQV�RI�WKH�QRUPDO�W\SH�
8QGHU�WKLV�FRQFHSWLRQ�RI�DFTXLVLWLRQ��)�FRQVWUDLQWV�PXVW�EH�UDQNHG�KLJK�ZLWKLQ�8*��7KH�HOHY D�

WLRQ� RI�:�FRQVWUDLQWV� WDNHV� SODFH� DV� D� UHVXOW� RI� OH[LFRQ� RSWLPL]DWLRQ�� 7KH� ¶HPHUJHQFH� RI� WKH� X Q�
PDUNHG·�LV�WKHUHIRUH�WR�EH�VHHQ�DV�WKH�UHVXOW�RI�OHDUQLQJ��UDWKHU�WKDQ�WKH�DFFLGHQWDO�E\�SURGXFW�RI�WKH
VWUXFWXUH�RI�8*�RU�WKH�QDWXUH�RI�27�JUDPPDUV�DV�RSSRVHG�WR�RWKHU�W\SHV�

���&RQFOXVLRQV

7KH�FRPSHWHQFH�SHUIRUPDQFH�FRQWUDVW�LV��RI�FRXUVH��DFFHSWHG�LQ�SKRQRORJLFDO�FLUFOHV�LQ�WKH�VWXG\
RI�DGXOW�SKRQRORJ\��ZKHUH�LW�LV�XVHG�WR�GHWHUPLQH�ZKLFK�DVSHFWV�RI�DGXOW�RXWSXW�SKRQRORJLFDO�WKHRU\
QHHGV�WR�FRQFHUQ�LWVHOI�ZLWK�DQG�ZKLFK�DVSHFWV�LW�GRHV�QRW� �:H�KDYH�DUJXHG�WKDW�6·V�FULWLFLVP�RI�WKH R�
ULHV�ZKLFK�DSSHDO�WR�ERWK�FRPSHWHQFH�DQG�SHUIRUPDQFH�DV�UHOHYDQW�WR�WKH�VWXG\�RI�FKLOG�VSHHFK�SU R�
GXFWLRQ�LV�QRW�RQO\�LGLRV\QFUDWLF�LQ�LWV�UHMHFWLRQ�RI�D�IXQGDPHQWDO�WHQHW�RI�JHQHUDWLYH�OLQJXLVWLFV��EXW
DOVR�VHOI�GHIHDWLQJ��VLQFH�KLV�RZQ�WKHRU\�IDLOV�WR�DFFRXQW�IRU�WKH�YHU\�FDVHV�KH�LQYRNHV��)XUWKHUPRUH�
ZH�FODLPHG�WKDW�6·V�PRGHO�RI�WKH�GLIIHUHQW�QDWXUH�RI�SURGXFWLRQ�DQG�FRPSUHKHQVLRQ�LQ�27�GRHV�QRW
DOORZ�IRU�FRPSUHKHQVLRQ�RI�ERWK�PRUH�DQG�OHVV�¶PDUNHG·�XQGHUO\LQJ�IRUPV�ZKLFK�DUH�QHXWUDOL]HG�E\
WKH�SKRQRORJ\�LQ�SURGXFWLRQ��:H�VNHWFKHG�DQ�DOWHUQDWLYH�WR�WKH�27�PRGHO�RI�DFTXLVLWLRQ�SURSRVHG
E\�6��ZKR�SRVLWV� WKDW�)�FRQVWUDLQWV�DUH� LQLWLDOO\�UDQNHG�ORZ� LQ�8*��,Q�RXU�PRGHO�)�FRQVWUDLQWV�DUH
LQLWLDOO\�UDQNHG�KLJK��%HFDXVH�6·V�PRGHO�GRHV�QRW�DFFRXQW�IRU�¶FKLOG�SKRQRORJ\·�DQG�LPSOLHV�D�PRUH
GLIILFXOW�OHDUQLQJ�WDVN�WKDQ�RXUV�ZLWKRXW�SURYLGLQJ�DQ\�EHQHILWV�ZH�DVVXPH�WKDW�RXU�WKHRU\�VKRXOG�EH
DGRSWHG�DV�WKH�QXOO�K\SRWKHVLV��)LQDOO\��JLYHQ�6·V�PRGHO�RI�WKH�LQLWLDO�VWDWH�RI� WKH�JUDPPDU�DQG�KLV
GHQLDO�LQ�SUDFWLFH�RI�WKH�GLVWLQFWLRQ�EHWZHHQ�SHUIRUPDQFH�DQG�FRPSHWHQFH��ZH�DUH�OHIW�ZLWK�QR�H[SO D�
QDWLRQ�IRU�WKH�LQWHUPHGLDWH�¶VWDJHV·�LQ�FKLOGUHQ·V�VSHHFK�RXWSXW��ZKLFK�ZH�DWWULEXWH�WR�H[WUDOLQJXLVWLF
FRJQLWLYH�DQG�SK\VLRORJLFDO�PDWXUDWLRQDO�GHYHORSPHQW��RQ�ZKLFK�6·�DSSURDFK�LV�SUHGLFDWHG��:KHQ�DOO
WKHVH�REMHFWLRQV�DUH�FRQVLGHUHG��LW�LV�FOHDU�WKDW�6·V�PRGHO�LV�QRW�UHOHYDQW�WR�WKH�HYDOXDWLRQ�RI�WKH�UHO D�
WLYH�PHULWV�RI�27�YHUVXV�UXOH�EDVHG�SKRQRORJ\��2XU�WKHRU\�RI�LQLWLDOO\�KLJK�UDQNLQJ�)�FRQVWUDLQWV�LV
WULYLDOO\�WUDQVODWDEOH�WR�D�UXOH�EDVHG�WKHRU\�ZKHUH�WKH�LQLWLDO�VWDWH�FRQWDLQV�QR�UXOHV��7KH�FUXFLDO�DVSHFW
RI�RXU�WKHRU\�LV�LWV�RUWKRGR[\��SHUIRUPDQFH�DQG�FRPSHWHQFH�DUH�ERWK�QHHGHG�WR�DFFRXQW�IRU�KXPDQ
VSHHFK�EHKDYLRU�

,W�LV�KDUGHU�WR�PDLQWDLQ�WKLV�GLVWLQFWLRQ�LQ�/��DFTXLVLWLRQ�VWXGLHV�WKDQ�LQ�WKH�VWXG\�RI�DGXOW�Q D�
WLYH�VSHDNHU� SKRQRORJ\� EHFDXVH� RI� WKH� LQFUHDVHG� LQIOXHQFH� RI� H[WUDJUDPPPDWLFDO� IDFWRUV�� EXW� LW� LV
QHFHVVDU\� �FI��(SVWHLQ��)O\QQ�DQG�0DUWRKDUGMRQR� �WR�DSSHDU�� IRU� VLPLODU� DUJXPHQWV� LQ�/�� DFTXLV L�
WLRQ��� )LJXULQJ� RXW� ZKDW� LQWHUYHQHV� EHWZHHQ� WKH� JUDPPDU� DQG� WKH� ¶PRXWK·� LV� GLIILFXOW�� EXW�� RQH
KRSHV��QRW�LPSRVVLEOH��$V�DQ�H[DPSOH�RI�KRZ�WKLV�SUREOHP�KDV�EHHQ�DSSURDFKHG�LQ�DQRWKHU�GRPDLQ
RI� LQQDWHO\� SURJUDPPHG� KXPDQ� EHKDYLRU�� FRQVLGHU� WKH� IROORZLQJ� UHVXOW� IURP� D� VWXG\� RI� LQIDQWV
¶NQRZOHGJH·�RI�KRZ�WR�ZDON��GLVFXVVHG�E\�)DEHU�DQG�%HVW�������IROORZLQJ�7KHOHQ�DQG�8OULFK�������´LI
WKH�QHHGV� IRU�EDODQFH� DQG� DQG� IRU� DQNOH� H[WHQVLRQ� DUH� UHPRYHG�� E\�KROGLQJ� LQIDQWV�ZLWK� WKHLU� IHHW
WRXFKLQJ�D�EDFNZDUG�PRYLQJ�WUHDGPLOO��VRPH�LQIDQWV�DV�\RXQJ�DV�RQH�PRQWK�ROG�ZLOO�VWD\�LQ�SODFH�E\
VWHSSLQJ�IRUZDUG�LQ� WKH�DOWHUQDWLQJ�SDWWHUQ�FKDUDFWHULVWLF�RI�DGXOW�ZDONLQJ�µ�$SSDUHQWO\��PDQLSXO D�
WLRQ�RI� WKHLU�SURGXFWLRQ�V\VWHP�DOORZHG� IRU�FORVHU�REVHUYDWLRQ�RI� WKHLU�FRPSHWHQFH�DV�ZDONHUV�� ,Q�D
VHQVH� WKHVH�EDELHV�NQHZ�KRZ�WR�ZDON� OLNH�DGXOWV��EXW� WKHLU�SHUIRUPDQFH�ZDV�KLQGHUHG�E\�SHUIRU P�
DQFH�UHODWHG� IDFWV� LQFOXGLQJ� SK\VLRORJLFDO� FRQVLGHUDWLRQV� OLNH� WKH� UHODWLYH� ZHLJKW� RI� WKHLU� KHDGV� WR
WKHLU� ERGLHV� DQG� WKH� VWDWH� RI� WKHLU�PXVFXODWXUH�� DV� ZHOO� DV� WKHLU� FRJQLWLYH� LQDELOLW\� WR� V\QFKURQL]H
´LQSXW�IURP�WKH�YLVXDO�DQG�YHVWLEXODU�V\VWHPV�µ�$V�WKH�UHODWLYH�ZHLJKW�RI�KHDG�DQG�ERG\�DSSURDFKHV
WKDW�RI�DGXOWV�DQG�DV�RWKHU�FRJQLWLYH�DQG�SK\VLRORJLFDO�V\VWHPV�PDWXUH��WKH�FKLOG·V�SHUIRUPDQFH�V\ V�
WHP�FDWFKHV�XS�ZLWK�WKH�LQQDWH�NQRZOHGJH�RI�KRZ�WR�ZDON��:H�SURSRVH�WKDW�OHDUQLQJ�WR�WDON�IROORZV�D
SDUDOOHO�SDWK�
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6�PDNHV�VHYHUDO�FODLPV��LQFOXGLQJ�WKRVH�OLVWHG�LQ������

�����0DMRU�FODLPV�RI�6PROHQVN\������D�
�D��WKH�¶PDUNHGQHVV·�SKHQRPHQD�GHVFULEHG�LQ�WKH�FKLOG�SKRQRORJ\�OLWHUDWXUH�DUH�SD U�
DOOHOHG�E\�SKHQRPHQD�RI�DGXOW�SKRQRORJ\�

�E��VSHHFK�RXWSXW�GXULQJ�GLUHFW�LPLWDWLRQ�DQG�WKH�H[LVWHQFH�RI�FKDLQVKLIWV�LQ�WKH�PD S�
SLQJ�RI�DGXOW�ODQJXDJH�WR�FKLOG�ODQJXDJH�DUJXH�IRU�D�FRPSHWHQFH���RU�JUDPPDU��
EDVHG�DSSURDFK�WR�FKLOG�VSHHFK�SURGXFWLRQ�

�F�� DQ�27� DQDO\VLV� FDQ�PDLQWDLQ� WKDW� FKLOGUHQ� SRVVHVV� D� VLQJOH� JUDPPDU� DQG� VWLOO
FDSWXUH� WKH� FRPSUHKHQVLRQ�SURGXFWLRQ�GLVFUHSDQF\� LQ� FKLOG� ODQJXDJH� �ZKLFK� LV
NQRZQ�WR�EH�GLIILFXOW�LQ�D�UXOH�EDVHG�DSSURDFK���DQG�

�G�� )DLWKIXOQHVV� &RQVWUDLQWV� �)�FRQVWUDLQWV�� PXVW� LQLWLDOO\� EH� UDQNHG� EHORZ� :HOO�
IRUPHGQHVV�FRQVWUDLQWV��:�FRQVWUDLQWV��

:H�KDYH�DUJXHG�DJDLQVW�SRLQWV�D�G��SURYLGLQJ�QHZ�DUJXPHQWV�EDVHG�RQ�HYLGHQFH�ZKLFK�LV�ZHOO�
NQRZQ� LQ� WKH� OLQJXLVWLF�� SV\FKROLQJXLVWLF� DQG� SKRQHWLF� OLWHUDWXUH�� $IWHU� VNHWFKLQJ� VRPH� EDVLF� D V�
VXPSWLRQV�DERXW�WKH�QDWXUH�RI�SKRQRORJLFDO�DFTXLVLWLRQ�DQG�LWV�VWXG\��ZH�VKRZHG�WKDW�WKH�HYLGHQFH
DFWXDOO\�VXSSRUWV�WKH�IROORZLQJ�FODLPV�

�����2XU�FODLPV
�D��WKH�VXSSRVHG�SDUDOOHOV�EHWZHHQ�FKLOG�DQG�DGXOW�SDWWHUQV�RI�¶PDUNHGQHVV·�DUH�LOO X�
VRU\�

�E�� LPSURYHG�SHUIRUPDQFH�XQGHU� LPLWDWLRQ� LV�SUHGLFWHG�RQO\�E\�D� WKHRU\�ZKLFK� D S�
SHDOV�WR�D�SHUIRUPDQFH�EDVLV��FKDLQVKLIWV�DUH�QRW�D�SUREOHP�IRU�WKHRULHV�ZKLFK�WDNH
D�¶FRPSHWHQFH�DQG�SHUIRUPDQFH·�DSSURDFK��DQG��LQ�IDFW��WKH\�UHPDLQ�XQH[SODLQHG
LQ�FRPSHWHQFH�RQO\�DFFRXQWV��VXFK�DV�6PROHQVN\·V��

�F��WKH�27�PRGHO�RI�FRPSUHKHQVLRQ�SRVLWHG�E\�6�LV�HPSLULFDOO\�LQDGHTXDWH��DQG�
�G��ZLWKLQ�DQ�27� IUDPHZRUN� OHDUQDELOLW\� FRQVLGHUDWLRQV� IDYRU� DQ� LQLWLDO� UDQNLQJ� LQ
ZKLFK�)�FRQVWUDLQWV�RXWUDQN�:�FRQVWUDLQWV�

7KH�IDLOXUH�RI�6·V�DFFRXQW�DOVR�UHTXLUHV�XV�WR�UHMHFW�WKH�FODLP�WKDW�WKH�SURSRVHG�VROXWLRQ�WR�WKH�SH U�
IRUPDQFH�FRPSHWHQFH�GHEDWH�LQ�FKLOG�SKRQRORJ\�FDQ�EH�WDNHQ�DV�HYLGHQFH�IRU�WKH�VXSHULRULW\�RI�2 S�
WLPDOLW\�7KHRU\�RYHU�UXOH�EDVHG�SKRQRORJ\��2XU�RZQ�DQDO\VLV�LV�VHW�LQ�DQ�27�IUDPHZRUN��EXW�WKLV�LV
PDLQO\�WR�IDFLOLWDWH�FRPSDULVRQ�ZLWK�6·V�SDSHU�

7KH�SHUIRUPDQFH�FRPSHWHQFH�GLVWLQFWLRQ�PXVW�EH�PDLQWDLQHG��DQ�H[SOLFLW�FKDUDFWHUL]DWLRQ�RI�WKH
ERXQGDULHV�EHWZHHQ�WKH�WZR�VKRXOG�EH�RQH�RI�WKH�SULPDU\�JRDOV�RI�SKRQRORJLFDO�WKHRU\��VLQFH�LW�G H�
ILQHV�WKH�VSKHUH�RI�LQTXLU\�ZLWK�ZKLFK�ZH�PXVW�FRQFHUQ�RXUVHOYHV��,W�LV�FOHDU�WKDW�D�PRUH�H[SOLFLW�WK H�
RU\�RI�SHUIRUPDQFH��RU�UDWKHU�VHYHUDO�WKHRULHV��LV�D�QHFHVVLW\��KRZHYHU��LW�PXVW�EH�DFFRPSDQLHG�E\�D
FRKHUHQW�WKHRU\�RI�JUDPPDU�ZKLFK�LV�FRQVLVWHQW�ZLWK�IXQGDPHQWDO�DVVXPSWLRQV�RI�WKH�ILHOG�
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5HIHUHQFHV

$UFKLEDOG�� -RKQ�� ������ 3KRQRORJLFDO� $FTXLVLWLRQ� DQG� 3KRQRORJLFDO� 7KHRU\��+LOOVGDOH�� 1-�� /DZUHQFH
(UOEDXP�

%DUWRQ��'DYLG��������7KH�UROH�RI�SHUFHSWLRQ�LQ�WKH�DFTXLVLWLRQ�RI�SKRQRORJ\��%ORRPLQJWRQ��,1��,8/&�
%HUZLFN��5REHUW��������7KH�DFTXLVLWLRQ�RI�V\QWDFWLF�NQRZOHGJH��0,7�3UHVV��&DPEULGJH��0$�
&DODEUHVH��$QGUHD��������7RZDUGV�D�WKHRU\�RI�SKRQRORJLFDO�DOSKDEHWV�3K�'��GLVVHUWDWLRQ��0,7�
'HOO��)UDQoRLV���������2Q�WKH�OHDUQDELOLW\�RI�RSWLRQDO�SKRQRORJLFDO�UXOHV��� /LQJXLVWLF�,QTXLU\��������

���
'RGG��%DUEDUD��������&KLOGUHQ·V�XQGHUVWDQGLQJ�RI�WKHLU�RZQ�SKRQRORJLFDO�IRUPV�� 4XDUWHUO\�MRXUQDO�RI

H[SHULPHQWDO�SV\FKRORJ\������������
'UDFKPDQ��*DEDUHOO��������&KLOG�ODQJXDJH�DQG�ODQJXDJH�FKDQJH��D�FRQMHFWXUH�DQG�VRPH�UHIXWDWLRQV�

,Q�-DFHN�)LVLDN��HG����5HFHQW�GHYHORSPHQWV�LQ�KLVWRULFDO�SKRQRORJ\��7KH�+DJXH��0RXWRQ�
'UHVKHU��(ODQ��������&KDUWLQJ�WKH�OHDUQLQJ�SDWK��&XHV�WR�3DUDPHWHU�6HWWLQJ��7DON�SUHVHQWHG�DW� 027�

0F*LOO�8QLYHUVLW\��0V��8QLYHUVLW\�RI�7RURQWR�
(SVWHLQ��6DPXHO�'DYLG��6X]DQQH�)O\QQ�DQG�*LWD�0DUWRKDUGMRQR��7R�DSSHDU��6HFRQG�/DQJXDJH�$ F�

TXLVLWLRQ��7KHRUHWLFDO�DQG�([SHULPHQWDO�,VVXHV�LQ�&RQWHPSRUDU\�5HVHDUFK�� %HKDYLRUDO�DQG�%UDLQ
6FLHQFHV�

)DEHU��$OLFH�DQG�&DWKHULQH�7��%HVW��������7KH�SHUFHSWXDO�LQIUDVWUXFWXUH�RI�HDUO\�SKRQRORJLFDO�GHYH O�
RSPHQW��,Q�5HDOLW\�RI�/LQJXLVWLF�5XOHV�

)HUJXVRQ��&KDUOHV��������'LVFRYHULQJ�VRXQG�XQLWV�DQG�FRQVWUXFWLQJ�VRXQG�V\VWHPV��,W·V�FKLOG·V�SOD\�
,Q�3HUNHOO��-RVHSK�6��DQG�.ODWW��'HQQLV�+��HGV��� ,QYDULDQFH�DQG�YDULDELOLW\�LQ�VSHHFK�SURFHVVHV�����
����+LOOVGDOH��1-��(UOEDXP�

*QDQDGHVLNDQ��$PDOLD�(�� ������0DUNHGQHVV� DQG� IDLWKIXOQHVV� FRQVWUDLQWV� LQ� FKLOG� SKRQRORJ\��PV��
5XWJHUV�2SWLPDOLW\�$UFKLYH�

*RRGPDQ�� -XGLWK�DQG�+RZDUG�1XVEDXP�� ������ 7KH� GHYHORSPHQW� RI� VSHHFK� SHUFHSWLRQ��&DPEULGJH�
0,7�3UHVV�

+DOH��0DUN��������7KHRU\�DQG�0HWKRG�LQ�+LVWRULFDO�/LQJXLVWLFV��PV���&RQFRUGLD�8QLYHUVLW\�
+DOH��0DUN�DQG�&KDUOHV�5HLVV��������2Q�WKH�,QLWLDO�5DQNLQJ�RI�27�)DLWKIXOQHVV�&RQVWUDLQWV�LQ�8Q L�

YHUVDO�*UDPPDU��3RVWHU�SUHVHQWDWLRQ�DW�6WDQIRUG�&KLOG�/DQJXDJH�5HVHDUFK�)RUXP��$OVR�DYDL O�
DEOH�LQ�&RQFRUGLD�8QLYHUVLW\�:RUNLQJ�3DSHUV�LQ�/DQJXDJH�DQG�/LQJXLVWLFV�DQG�5XWJHUV�2SWLPDOLW\
$UFKLYH��

+DOH��0��DQG�&��5HLVV������D��+RZ�WR�3DUVH��DQG�+RZ�1RW�WR��LQ�27�3KRQRORJ\��3DSHU�SUHVHQWHG�DW
1(/6�����0F*LOO�8QLYHUVLW\��0V��&RQFRUGLD�8QLYH UVLW\�

+DOH��0��DQG�&��5HLVV������E��7KH�&RPSUHKHQVLRQ�3URGXFWLRQ�'LOHPPD�LQ�&KLOG�/DQJXDJH��$�5 H�
VSRQVH�WR�6PROHQVN\��52$�

+DOH��0�� DQG� &�� 5HLVV�� ����F�� (YLGHQFH� LQ� 3KRQRORJLFDO� $FTXLVLWLRQ�� ,PSOLFDWLRQV� IRU� WKH� ,QLWLDO
5DQNLQJ�RI�)DLWKIXOQHVV�&RQVWUDLQWV��3URFHHGLQJV�RI�&/5)�����&6/,�3XEOLFDWLRQV��6WDQIRUG�&$�

+DOH��0DUN�DQG�&KDUOHV�5HLVV������G��7KH�6XEVHW�3ULQFLSOH�DQG�DFTXLVLWLRQ�RI�WKH�SKRQRORJLFDO�L Q�
YHQWRU\��PV��&RQFRUGLD�8QLYHUVLW\��>3UHVHQWHG�DW�)/60��2KLR�6WDWH�8QLYHUVLW\�@

+DOH��0DUN�DQG�&KDUOHV�5HLVV��0DUNHGQHVV��FKDQJH��DQG�DFTXLVLWLRQ��:KDW�LV�SKRQRORJ\�D�WKHRU\�RI"�,Q
SUHSDUDWLRQ�

+\DPV��1�� DQG�6�� 6LJXUMyQVGyWWLU� ������� �7KH� GHYHORSPHQW� RI� 
ORQJ� GLVWDQFH� DQDSKRUD�
�� D� FURVV�
OLQJXLVWLF�VWXG\�ZLWK�VSHFLDO�UHIHUHQFH�WR�,FHODQGLF��� /DQJXDJH�$FTXLVLWLRQ����������

,QJUDP��'DYLG��������3KRQRORJLFDO�DQDO\VLV�RI�D�FKLOG��*ORVVD�����������
,QJUDP��'DYLG������D��)LUVW�ODQJXDJH�DFTXLVLWLRQ��PHWKRG��GHVFULSWLRQ��H[SODQDWLRQ��&DPEULGJH��&DP�
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EULGJH�8QLYHUVLW\�3UHVV�
,QJUDP��'DYLG������E��3KRQRORJLFDO�GLVDELOLW\�LQ�FKLOGUHQ��/RQGRQ��&ROH�	�:KXUU���QG�HGLWLRQ��
,QJUDP��'DYLG��������7KH�$FTXLVLWLRQ�RI�1HJDWLYH�&RQVWUDLQWV��WKH�2&3��DQG�8QGHUVSHFLILHG�5HSU H�

VHQWDWLRQV��,Q�$UFKLEDOG�
,QNHODV��6KDURQ��������7KH�&RQVHTXHQFHV�RI�2SWLPL]DWLRQ�IRU�8QGHUVSHFLILFDWLRQ��0V��8&�%HUNHOH\�

52$�
-DNREVRQ��5RPDQ��������.LQGHUVSUDFKH��$SKDVLH�XQG�DOOJHPHLQH�/DXWJHVHW]H��6HOHFWHG�:ULWLQJV��YRO�

������������7KH�+DJXH��0RXWRQ�������
-RKQVRQ��.HLWK��'DYLG�3LVRQL�DQG�5REHUW�%HUQDFNL��������'R�YRLFH�UHFRUGLQJV�UHYHDO�ZKHWKHU�D�SH U�

VRQ�LV�LQWR[LFDWHG"�$�FDVH�VWXG\��3KRQHWLFD������������
.LSDUVN\��3DXO�DQG�/LVH�0HQQ��������2Q�WKH�$FTXLVLWLRQ�RI�3KRQRORJ\��,Q�/DQJXDJH��/HDUQLQJ�DQG

7KRXJKW��(G��-�0DFQDPDUD��1HZ�<RUN��$FDGHPLF�
.LUFKQHU��5REHUW��������6\QFKURQLF�&KDLQ�6KLIWV�LQ�2SWLPDOLW\�7KHRU\�� /,�����������
.RUQIHOG��-��5��DQG�+��*RHKO��������$�QHZ�WZLVW�WR�DQ�ROG�REVHUYDWLRQ��NLGV�NQRZ�PRUH�WKDQ�WKH\�VD\�

,Q�3DSHUV� IURP� WKH�3DUDVHVVLRQ� RQ�1DWXUDO� 3KRQRORJ\�� $��%UXFN��5�� )R[� DQG�0��/D*DO\� �HGV���
&KLFDJR�&/6�

0DFNHQ��0DUO\V�$��������3KRQRORJLFDO�DFTXLVLWLRQ��,Q�-RKQ�*ROGVPLWK��HG���� +DQGERRN�RI�SKRQRORJL�
FDO�WKHRU\��2[IRUG��%ODFNZHOO�

0DQXHO�� 6KDURQ�� ������ $FRXVWLF� DQG� 3HUFHSWXDO� &RQVHTXHQFHV� RI� 9RZHO�WR�9RZHO� &RDUWLFXODWLRQ� LQ
WKUHH�%DQWX�/DQJXDJHV��3K'��GLVVHUWDWLRQ��<DOH�8QLYHUVLW\��1HZ�+DYHQ�

0DGGLHVRQ�� ,DQ� DQG� 5LFKDUG�:ULJKW�� �����7KH� YRZHOV� DQG� FRQVRQDQWV� RI� $PLV�³� D� SUHOLPLQDU\
SKRQHWLF�UHSRUW��,Q�)LHOGZRUN�6WXGLHV�RI�7DUJHWHG�/DQJXDJHV�,,,��8&/$�:RUNLQJ�3DSHUV� LQ�3KR�
QHWLFV��9RO�����'HSDUWPHQW�RI�/LQJXLVWLFV��8&/$�

0DVLORQ��7RGG�DQG�.LH�5RVV�� ������:HDN� V\OODEOH�GHOHWLRQ�� DQ�$UWLFXODWRU\�3KRQRORJLFDO�$FFRXQW�
PV��8&/$�/LQJXLVWLFV�'HSDUWPHQW�

0F&DUWK\�� -�� ������5HPDUNV�RQ�3KRQRORJLFDO�2SDFLW\� LQ�27��0V��80DVV��$PKHUVW��7R� DSSHDU� LQ
3URFHHGLQJV�RI�WKH�6HFRQG�&ROORTXLXP�RQ�$IUR�$VLDWLF�/LQJXLVWLFV��-��/HFDUPH��-��/RZHQVWDPP�DQG
8��6FKORQVN\��HGV�

0F&DUWK\�� -RKQ�DQG�$ODQ�3ULQFH�������� � 3URVRGLF�0RUSKRORJ\� ,�� FRQVWUDLQW� LQWHUDFWLRQ� DQG� VDWLVIDFWLRQ�
0V�� 8QLYHUVLW\� RI� 0DVVDFKXVHWWV�� $PKHUVW�� DQG� 5XWJHUV� 8QLYHUVLW\�� 1HZ� %UXQVZLFN�� 1-�� � 7R
DSSHDU�DV�/LQJXLVWLF�,QTXLU\�0RQRJUDSK��0,7�3UHVV��&DPEULGJH��0$�

0F&DUWK\�� -RKQ� DQG�$ODQ� 3ULQFH�� ������7KH� HPHUJHQFH� RI� WKH� XQPDUNHG�� RSWLPDOLW\� LQ� 3URVRGLF
0RUSKRORJ\��1(/6������������

0HQQ��/LVH� DQG�(GZDUG�0DWKHL�� �����7KH� WZR�OH[LFRQ� DSSURDFK� WR� FKLOG�SKRQORJ\�� ORRNLQJ�EDFN�
ORRNLQJ�DKHDG��,Q�3KRQRORJLFDO�'HYHORSPHQW��0RGHOV��5HVHDUFK��,PSOLFDWLRQV��HG��&KDUOHV��$��)HU�
JXVRQ���/LVH�0HQQ��DQG�&DURO�6WRHO�*DPPRQ��7LPRQLXP��0G���<RUN�3UHVV�

3ULQFH��$��DQG�3��6PROHQVN\��������2SWLPDOLW\�7KHRU\��&RQVWUDLQW�,QWHUDFWLRQ�LQ�*HQHUDWLYH�*UD P�
PDU��7HFKQLFDO�5HSRUW�5XWJHUV�&HQWHU� IRU�&RJQLWLYH�6FLHQFH��5XWJHUV�8QLYHUVLW\��1HZ�%UXQ V�
ZLFN��1�-�

5HLVV��&KDUOHV�� �WR� DSSHDU���8QLI\LQJ� WKH� ,QWHUSUHWDWLRQ� RI� 6WUXFWXUDO�'HVFULSWLRQV�� 3URFHHGLQJV� RI
:&&)/�;,9��&6/,�3XEOLFDWLRQV�&DPEULGJH�8QLYHUVLW\�3UHVV�

5HLVV��&KDUOHV������D��'HULYLQJ�DQ�LPSOLFDWLRQDO�XQLYHUVDO�LQ�WZR�WKHRULHV�RI�SKRQRORJ\��PV���52$�
����

5HLVV�� &KDUOHV�� ����E�� 'HULYLQJ� DQ� LPSOLFDWLRQDO� XQLYHUVDO� LQ� 2SWLPDOLW\� 7KHRU\�� 3URFHHGLQJV� RI
1(/6����

5LFH��.HUHQ��������3KRQRORJLFDO�9DULDELOLW\� LQ�/DQJXDJH�$FTXLVLWLRQ��$�5HSUHVHQWDWLRQDO�$FFRXQW�
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0V��8QLYHUVLW\�RI�7RURQWR�
5LFH��.HUHQ�DQG�3HWHU�$YHU\��������$�7KHRU\�RI�6HJPHQWDO�(ODERUDWLRQ��,Q�$UFKLEDOG�
6PROHQVN\��3DXO������D��2Q�WKH�FRPSUHKHQVLRQ�SURGXFWLRQ�GLOHPPD�LQ�FKLOG�ODQJXDJH�� /,����
6PROHQVN\��3DXO������E��7KH�5LFKQHVV�RI�WKH�%DVH��52$�
6WDWKRSRXORV�DQG�6DSLHQ]D�����
6WHULDGH��'RQFD� ������ �8QGHUVSHFLILFDWLRQ� DQG�0DUNHGQHVV�� ,Q� -��*ROGVPLWK� �HG��� $�+DQGERRN� RI

3KRQRORJLFDO�7KHRU\��&DPEULGJH��%ODFNZHOO�
6WUHHWHU��/��$��������.LNX\X�ODELDO�DQG�DSLFDO�VWRS�GLVFULPLQDWLRQ�� -RXUQDO�RI�SKRQHWLFV��������
7KHOHQ��(VWKHU�DQG�%HYHUO\�'��8OULFK��������+LGGHQ�6NLOOV��$�'\QDPLF�6\VWHPV�$QDO\VLV�RI�7UHDGPLOO

6WHSSLQJ�'XULQJ�WKH�)LUVW�<HDU��0RQRJUDSKV�RI�WKH�6RFLHW\�IRU�5HVHDUFK�LQ�&KLOG�'HYHORSPHQW�
1R�������YRO������1R����>ZLWK�FRPPHQWDU\�E\�3HWHU�:ROII@�

:H[OHU��.HQQHWK�DQG�3HWHU�&XOLFRYHU�������� )RUPDO�3ULQFLSOHV�RI�/DQJXDJH�$FTXLVLWLRQ��&DPEULGJH�
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