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8.

(PDLO� S D X O# Z LOP R WW�FR P

� ,Q WU R G X F WLR Q

-XPS GLpXVLRQ PRGHOV �0HUWRQ� ����� KDYH WZR ZHDNQHVVHV� WKH\ GRQ
W DOORZ \RX WR KHGJH

DQG WKH SDUDPHWHUV DUH YHU\ KDUG WR PHDVXUH� 1RERG\ OLNHV D PRGHO WKDW WHOOV \RX WKDW

KHGJLQJ LV LPSRVVLEOH �HYHQ WKRXJK WKDW PD\ FRUUHVSRQG WR FRPPRQ VHQVH� DQG LQ WKH

FODVVLFDO MXPS�GLpXVLRQ PRGHO RI 0HUWRQ WKH EHVW WKDW \RX FDQ GR LV D NLQG RI DYHUDJH

KHGJLQJ� ,W PD\ EH TXLWH HDV\ WR HVWLPDWH WKH LPSDFW RI D UDUH HYHQW VXFK DV D FUDVK� EXW

HVWLPDWLQJ WKH SUREDELOLW\ RI WKDW UDUH HYHQW LV DQRWKHU PDWWHU� ,Q WKLV SDSHU ZH GLVFXVV D

PRGHO IRU SULFLQJ DQG KHGJLQJ D SRUWIROLR RI GHULYDWLYHV WKDW WDNHV LQWR DFFRXQW WKH HpHFW

RI DQ H[WUHPH PRYHPHQW LQ WKH XQGHUO\LQJ EXW ZH ZLOO PDNH Q R D VVX P S WLR Q V D ER X W WK H

WLP LQ J R I WK LV CFUD VK 
 R U WK H S UR ED ELOLW\ G LVWULEX WLR Q R I LWV VL]H � H[FHSW WKDW ZH SXW DQ XSSHU

ERXQG RQ WKH ODWWHU� 7KLV HpHFWLYHO\ JHWV DURXQG WKH GLsFXOW\ RI HVWLPDWLQJ WKH OLNHOLKRRG

RI WKH UDUH HYHQW� 7KH SULFLQJ IROORZV IURP WKH DVVXPSWLRQ WKDW WKH ZRUVW VFHQDULR DFWXDOO\

KDSSHQV L�H� WKH VL]H DQG WLPH RI WKH FUDVK DUH VXFK DV WR JLYH WKH RSWLRQ LWV ZRUVW YDOXH�

$QG KHGJLQJ� GHOWD DQG VWDWLF KHGJLQJ� ZLOO FRQWLQXH WR SOD\ D NH\ UROH� 7KH RSWLPDO VWDWLF

KHGJH IROORZV IURP WKH GHVLUH WR PDNH WKH EHVW RI WKLV ZRUVW YDOXH� 7KLV� ODWWHU� VWDWLF

KHGJLQJ IROORZV IURP WKH GHVLUH WR RSWLPL]H D SRUWIROLR
V YDOXH� :H DOVR VKRZ KRZ WR XVH

WKH PRGHO WR HYDOXDWH WKH YDOXH DW ULVN IRU D SRUWIROLR RI RSWLRQV�

0RUH GHWDLOV RI WKH PRGHO DUH FRQWDLQHG LQ +XD ������ � +XD 	 :LOPRWW ������ DQG WKH

WH[W :LOPRWW ������ �

� 9 D OX H D W U LVN

7KH WUXH EXVLQHVV RI D qQDQFLDO LQVWLWXWLRQ LV WR PDQDJH ULVN� 7KH WUDGHU PDQDJHV CQRUPDO

HYHQW
 ULVN� ZKHUH WKH ZRUOG RSHUDWHV FORVH WR D %ODFN^6FKROHV RQH RI UDQGRP ZDONV DQG

G\QDPLF KHGJLQJ� 7KH LQVWLWXWLRQ� KRZHYHU� YLHZV LWV SRUWIROLR RQ D CELJ SLFWXUH
 VFDOH DQG

IRFXVHV RQ C WDLO HYHQWV
 ZKHUH OLTXLGLW\ DQG ODUJH MXPSV DUH LPSRUWDQW�

�



9DOXH DW 5LVN �9D5� LV D PHDVXUH RI WKH SRWHQWLDO ORVVHV GXH WR D PRYHPHQW LQ XQGHUO\LQJ

PDUNHWV� ,W XVXDOO\ KDV DVVRFLDWHG ZLWK LW D WLPHIUDPH DQG DQ HVWLPDWH RI WKH PD[LPXP

VXGGHQ FKDQJH WKRXJKW OLNHO\ LQ WKH PDUNHWV� 7KHUH LV DOVR D CFRQqGHQFH LQWHUYDO
 � IRU

H[DPSOH� WKH GDLO\ 9D5 LV ��� PLOOLRQ ZLWK D GHJUHH RI FRQqGHQFH RI ����

$ PRUH JHQHUDO DQG PRUH HQFRPSDVVLQJ GHqQLWLRQ RI 9D5 ZLOO JLYH D XVHIXO WRRO WR ERWK

ERRN UXQQHUV DQG VHQLRU PDQDJHPHQW� $ WUXH PHDVXUH RI WKH ULVN LQ D SRUWIROLR ZLOO DQVZHU

WKH TXHVWLRQ C:KDW LV WKH YDOXH RI DQ\ UHDOLVWLF PDUNHW PRYHPHQW WR P\ SRUWIROLR"


7KH DSSURDFK WDNHQ KHUH LQ qQGLQJ WKH YDOXH DW ULVN IRU D SRUWIROLR LV WR PRGHO WKH FRVW

WR D SRUWIROLR RI D FUDVK LQ WKH XQGHUO\LQJ� :H VKRZ KRZ WR YDOXH WKH FRVW RI D FUDVK LQ D

ZRUVW�FDVH VFHQDULR� DQG DOVR KRZ WR qQG DQ RSWLPDO VWDWLF KHGJH WR PLQLPL]H WKLV FRVW DQG

VR UHGXFH WKH YDOXH DW ULVN�

� $ VLP S OH H [ D P S OH � WK H K H G J H G F D OO

7R PRWLYDWH WKH SUREOHP DQG PRGHO� FRQVLGHU WKLV VLPSOH H[DPSOH� <RX KROG D ORQJ FDOO

SRVLWLRQ� GHOWD KHGJHG LQ WKH %ODFN^6FKROHV IDVKLRQ� :KDW LV WKH ZRUVW WKDW FDQ KDSSHQ� LQ

WHUPV RI FUDVKHV� IRU WKH YDOXH RI \RXU SRUWIROLR" 2QH PLJKW QDLYHO\ VD\ WKDW D FUDVK LV EDG

IRU WKH SRUWIROLR� DIWHU DOO� ORRN DW WKH %ODFN^6FKROHV YDOXH IRU D FDOO DV D IXQFWLRQ RI WKH

XQGHUO\LQJ� WKH ORZHU WKH XQGHUO\LQJ WKH ORZHU WKH FDOO YDOXH� :URQJ� 5HPHPEHU \RX KROG D

K HG JHG SRVLWLRQ� WKH SRVLWLRQ LV FXUUHQWO\ GHOWD QHXWUDO DQG WKH SRUWIROLR
V YDOXH LV FXUUHQWO\

DW LWV PLQLPXP� D VXGGHQ IDOO �RU� LQGHHG� D ULVH� ZLOO UHVXOW LQ D KLJKHU SRUWIROLR YDOXH�

D FUDVK LV EHQHqFLDO� ,I ZH DUH DVVXPLQJ D ZRUVW�FDVH VFHQDULR� WKHQ WKH ZRUVW WKDW FRXOG

KDSSHQ LV WKDW WKHUH LV QR FUDVK� &KDQJLQJ DOO WKH VLJQV WR FRQVLGHU D VKRUW FDOO SRVLWLRQ

ZH qQG WKDW D FUDVK LV EDG� EXW KRZ GR ZH qQG WKH ZRUVW FDVH" ,I WKHUH LV JRLQJ WR EH RQH

FUDVK RI ��� ZKHQ LV WKH ZRUVW WLPH IRU WKLV WR KDSSHQ" 7KLV LV WKH PRWLYDWLRQ IRU WKH

PRGHO EHORZ� 1RWH qUVW WKDW� JHQHUDOO\ VSHDNLQJ� D SRVLWLYH JDPPD SRVLWLRQ EHQHqWV IURP

D FUDVK� ZKLOH D QHJDWLYH JDPPD SRVLWLRQ ORVHV�

� $ P D WK H P D WLF D O P R G H O IR U D F U D VK

7KH PDLQ LGHD LQ WKH IROORZLQJ PRGHO LV VLPSOH� :H DVVXPH WKDW WKH ZRUVW ZLOO KDSSHQ� :H

YDOXH DOO FRQWUDFWV DVVXPLQJ WKLV� DQG WKHQ� XQOHVV ZH DUH YHU\ XQOXFN\ DQG WKH ZRUVW GRHV

KDSSHQ� ZH ZLOO EH SOHDVDQWO\ VXUSULVHG� ,Q WKLV FRQWH[W� CSOHDVDQWO\ VXUSULVHG
 PHDQV WKDW

ZH PDNH PRUH PRQH\ WKDQ ZH H[SHFWHG� :H FDQ GUDZ DQ LPSRUWDQW GLVWLQFWLRQ EHWZHHQ

WKLV PRGHO DQG WKH MXPS GLpXVLRQ PRGHOV� ,Q WKH ODWWHU ZH PDNH EROG VWDWHPHQWV DERXW

WKH IUHTXHQF\ DQG GLVWULEXWLRQ RI MXPSV DQG qQDOO\ WDNH H[SHFWDWLRQV WR DUULYH DW D YDOXH

IRU D GHULYDWLYH� +HUH Z H P D NH Q R VWD WHP HQ WV D ER X W WK H G LVWULEX WLR Q R I HLWK HU WK H MX P S VL]H

R U Z K HQ LW Z LOO K D S SHQ � $W PRVW WKH QXPEHU RI MXPSV LV OLPLWHG� )LQDOO\� ZH H[DPLQH WKH

ZRUVW�FDVH VFHQDULR VR WKDW QR H[SHFWDWLRQV DUH WDNHQ�

:H ZLOO PRGHO WKH XQGHUO\LQJ DVVHW SULFH EHKDYLRXU DV WKH FODVVLFDO ELQRPLDO WUHH� EXW

ZLWK WKH DGGLWLRQ RI D WKLUG VWDWH� FRUUHVSRQGLQJ WR D ODUJH PRYHPHQW LQ WKH DVVHW� 6R�

UHDOO\� ZH KDYH D WULQRPLDO ZDON EXW ZLWK WKH ORZHVW EUDQFK EHLQJ WR D VLJQLqFDQWO\ PRUH

GLVWDQW DVVHW YDOXH� 7KH XS DQG GRZQ GLpXVLYH EUDQFKHV DUH PRGHOHG LQ WKH XVXDO ELQRPLDO

IDVKLRQ� )RU VLPSOLFLW\� DVVXPH WKDW WKH FUDVK� ZKHQ LW KDSSHQV� LV IURP 6 WR �� b N �6 ZLWK

N JLYHQ� WKLV DVVXPSWLRQ FDQ HDVLO\ EH GURSSHG WR DOORZ N WR FRYHU D UDQJH RI YDOXHV� RU HYHQ

WR DOORZ D GUDPDWLF ULVH LQ WKH YDOXH RI WKH XQGHUO\LQJ� ,QWURGXFH WKH VXEVFULSW � WR GHQRWH

YDOXHV RI WKH RSWLRQ EHIRUH WKH FUDVK L�H� ZLWK RQH FUDVK DOORZHG� DQG � WR GHQRWH YDOXHV

�



DIWHU� 7KXV 9 LV WKH YDOXH RI WKH RSWLRQ SRVLWLRQ DIWHU WKH FUDVK� 7KLV LV D IXQFWLRQ RI 6�

DQG W DQG� VLQFH ZH DUH RQO\ SHUPLWWLQJ RQH FUDVK� 9 PXVW EH H[DFWO\ WKH %ODFN^6FKROHV�

RSWLRQ YDOXH�

,I WKH XQGHUO\LQJ DVVHW VWDUWV DW YDOXH 6 LW FDQ JR WR RQH RI WKUHH YDOXHV� X 6 � LI WKH DVVHW

ULVHV� FDOO WKLV VWDWH $� Y 6 � LI WKH DVVHW IDOOV� VWDWH %� �� b N �6 � LI WKHUH LV D FUDVK� VWDWH

&� 7KH YDOXHV IRU X 6 DQG Y 6 DUH FKRVHQ LQ WKH XVXDO PDQQHU IRU WKH WUDGLWLRQDO ELQRPLDO

PRGHO�

%HIRUH WKH DVVHW SULFH PRYHV� ZH VHW XS D CKHGJHG
 SRUWIROLR� FRQVLVWLQJ RI RXU RSWLRQ

SRVLWLRQ DQG b d RI WKH XQGHUO\LQJ DVVHW� $W WKLV WLPH RXU RSWLRQ KDV YDOXH 9 � :H PXVW�

qQG ERWK DQ RSWLPDO d DQG WKHQ 9 ��
$ WLPH s W ODWHU WKH DVVHW YDOXH KDV PRYHG WR RQH RI WKH WKUHH VWDWHV� $� % RU & DQG DW

� bWKH VDPH WLPH WKH RSWLRQ YDOXH EHFRPHV HLWKHU 9 �IRU VWDWH $� � 9 �IRU VWDWH %� RU WKH� �

%ODFN^6FKROHV YDOXH 9 �IRU VWDWH &� ��

7KH FKDQJH LQ WKH YDOXH RI WKH SRUWIROLR� EHWZHHQ WLPHV W DQG W� s W �GHQRWHG E\ sh� LV

JLYHQ E\ WKH IROORZLQJ H[SUHVVLRQV IRU WKH WKUHH SRVVLEOH VWDWHV�

�sh  9 b dX 6 � d6 b 9 �GLpXVLYH ULVH�$ ��

bsh  9 b dY 6 � d6 b 9 �GLpXVLYH IDOO�% ��

sh  9 � dN 6 b 9 �FUDVK� �� �&

2XU DLP LQ ZKDW IROORZV LV WR FKRRVH WKH KHGJH UDWLR d VR DV WR PLQLPL]H WKH SHVVLPLVWLF�

ZRUVW RXWFRPH DPRQJ WKH WKUHH SRVVLEOH�

7KHUH DUH WZR FDVHV WR FRQVLGHU� 7KH qUVW� &DVH ,� LV ZKHQ WKH ZRUVW�FDVH VFHQDULR LV QRW

WKH FUDVK EXW WKH VLPSOH GLpXVLYH PRYHPHQW RI 6 � ,Q WKLV FDVH 9 LV VXsFLHQWO\ ODUJH IRU D�

FUDVK WR EH EHQHqFLDO�
� b9 b 9� � �9 w 9 � �6 b X 6 b N 6 � � �� �� � X 6 b Y 6

,I 9 LV VPDOOHU WKDQ WKLV� WKHQ WKH ZRUVW VFHQDULR LV D FUDVK� WKLV LV &DVH ,,��

� �� & D VH ,� % OD F N ^ 6 F K R OH V K H G J LQ J

7KH PD[LPDO�ORZHVW YDOXH IRU sh RFFXUV DW WKH SRLQW ZKHUH

sh  sh �$ %

WKDW LV
� b9 b 9� �d  � ���

X 6 b Y 6

7KLV ZLOO EH UHFRJQLVHG DV WKH H[SUHVVLRQ IRU WKH KHGJH UDWLR LQ D %ODFN^6FKROHV ZRUOG�

+DYLQJ FKRVHQ d� ZH QRZ GHWHUPLQH 9 E\ VHWWLQJ WKH UHWXUQ RQ WKH SRUWIROLR HTXDO WR�

WKH ULVN�IUHH LQWHUHVW UDWH� 7KXV ZH VHW

sh  Uh s W$

WR JHW � �
� b� 9 b 9� � �9  9 � �6 b X 6 � U 6 s W� � ���� �� � U s W X 6 b Y 6

7KLV LV WKH HTXDWLRQ WR VROYH LI ZH DUH LQ &DVH ,� 1RWH WKDW LW FRUUHVSRQGV H[DFWO\ WR WKH

XVXDO ELQRPLDO YHUVLRQ RI WKH %ODFN^6FKROHV HTXDWLRQ� WKHUH LV QR PHQWLRQ RI WKH YDOXH RI

WKH SRUWIROLR DW WKH SRLQW &� $V s W JRHV WR ]HUR� ��� EHFRPHV WKH # 9  # 6 DQG (TXDWLRQ ���

EHFRPHV WKH %ODFN^6FKROHV SDUWLDO GLpHUHQWLDO HTXDWLRQ�

�



� �� & D VH ,,� & UD VK K H G J LQ J

,Q WKLV FDVH WKH YDOXH IRU 9 LV ORZ HQRXJK IRU D FUDVK WR JLYH WKH ORZHVW YDOXH IRU WKH MXPS�

LQ WKH SRUWIROLR� :H WKHUHIRUH FKRRVH d WR PD[LPLVH WKLV ZRUVW FDVH� 7KXV ZH FKRRVH

sh  sh �$ &

WKDW LV�
�9 b 9� �d  � ���

6 b X 6 b N 6

1RZ VHW

sh  Uh s W$

WR JHW � �
�� 9 b 9� �9  9 � 6 �N � U s W� � ���� �

� � U s W 6 b X 6 b N 6

7KLV LV WKH HTXDWLRQ WR VROYH ZKHQ ZH DUH LQ &DVH ,,� 1RWH WKDW WKLV LV GLpHUHQW IURP WKH

XVXDO ELQRPLDO HTXDWLRQ� DQG GRHV QRW JLYH WKH %ODFN^6FKROHV SDUWLDO GLpHUHQWLDO HTXDWLRQ

DV s W JRHV WR ]HUR� $OVR ��� LV QRW WKH %ODFN^6FKROHV GHOWD�

� $ Q H [ D P S OH

$OO WKDW UHPDLQV WR EH GRQH LV WR VROYH HTXDWLRQV ��� DQG ��� �ZKLFK RQH LV YDOLG DW DQ\ DVVHW

YDOXH DQG DW DQ\ SRLQW LQ WLPH GHSHQGV RQ ZKHWKHU RU QRW ��� LV VDWLVqHG� � 7KLV LV HDVLO\

GRQH E\ ZRUNLQJ EDFNZDUGV GRZQ WKH WUHH IURP H[SLU\ LQ WKH XVXDO ELQRPLDO IDVKLRQ�

$V DQ H[DPSOH� H[DPLQH WKH FRVW RI D ��� FUDVK RQ D SRUWIROLR FRQVLVWLQJ RI WKH FDOO

RSWLRQV LQ 7DEOH � �

6 WU LN H ( [ S LU \ % LG $ VN 4 X D Q WLW\

��� �� GD\V ��

�� �� GD\V �

�� �� GD\V �� �� �� �

7DEOH � � $YDLODEOH FRQWUDFWV�

$W WKH PRPHQW WKH SRUWIROLR RQO\ FRQWDLQV WKH qUVW WZR RSWLRQV� /DWHU ZH ZLOO DGG VRPH

RI WKH WKLUG RSWLRQ IRU VWDWLF KHGJLQJ� WKDW LV ZKHQ WKH ELG�DVN SULFHV ZLOO FRQFHUQ XV� 7KH

YRODWLOLW\ RI WKH XQGHUO\LQJ LV ����� DQG WKH ULVN�IUHH LQWHUHVW UDWH LV ���

7KH YDOXH RI WKH SRUWIROLR DVVXPLQJ WKH ZRUVW LV �� �� ZKHQ WKH VSRW LV ���� 7KLV LV

VLJQLqFDQWO\ ORZHU WKDQ WKH %ODFN^6FKROHV YDOXH RI ����� 7KLV ODUJH GLpHUHQFH LV GXH WR WKH

SRUWIROLR
V JDPPD EHLQJ KLJKO\ QHJDWLYH� :KHQ WKH JDPPD LV SRVLWLYH� D FUDVK LV EHQHqFLDO

WR WKH SRUWIROLR
V YDOXH� :KHQ WKH JDPPD LV FORVH WR ]HUR� WKH GHOWD KHGJH LV YHU\ DFFXUDWH

DQG WKH RSWLRQ LV LQVHQVLWLYH WR D FUDVK� ,I WKH DVVHW SULFH LV FXUUHQWO\ ���� WKH GLpHUHQFH

EHWZHHQ WKH EHIRUH DQG DIWHU SRUWIROLR YDOXHV LV ���� b ����  ���� 7KLV LV WKH C9DOXH DW

5LVN
 XQGHU WKH ZRUVW�FDVH VFHQDULR�

�



� 2 S WLP D O VWD WLF K H G J LQ J � 9 D 5 U H G X F WLR Q

7KH ��� YDOXH DW ULVN LV GXH WR WKH QHJDWLYH JDPPD DURXQG WKH DVVHW SULFH RI ���� $Q REYLRXV

KHGJLQJ VWUDWHJ\ WKDW ZLOO RpVHW VRPH RI WKLV ULVN LV WR EX\ VRPH SRVLWLYH JDPPD DV D CVWDWLF


KHGJH� ,Q RWKHU ZRUGV� ZH VKRXOG EX\ DQ RSWLRQ RU RSWLRQV KDYLQJ D FRXQWHUEDODQFLQJ HpHFW

RQ WKH YDOXH DW ULVN� :H DUH ZLOOLQJ WR SD\ D SUHPLXP IRU VXFK DQ RSWLRQ� :H PD\ HYHQ

SD\ PRUH WKDQ WKH %ODFN^6FKROHV IDLU YDOXH IRU VXFK D VWDWLF KHGJH EHFDXVH RI WKH H[WUD

EHQHqW WKDW LW JLYHV XV LQ UHGXFLQJ RXU H[SRVXUH WR D FUDVK� 0RUHRYHU� LI ZH KDYH D FKRLFH

RI FRQWUDFWV ZLWK ZKLFK WR VWDWLFDOO\ KHGJH ZH VKRXOG EX\ WKH PRVW CHsFLHQW
 RQH� 7R VHH

ZKDW WKLV PHDQV FRQVLGHU WKH DERYH H[DPSOH LQ PRUH GHWDLO�

5HFDOO WKDW WKH YDOXH RI WKH LQLWLDO SRUWIROLR XQGHU WKH ZRUVW�FDVH VFHQDULR LV �� ��� +RZ

PDQ\ RI WKH �� FDOOV VKRXOG ZH EX\ �IRU ��� RU VHOO �IRU �� ��� WR PDNH WKH EHVW RI WKLV

VFHQDULR" 6XSSRVH WKDW ZH EX\ z RI WKHVH FDOOV� :H ZLOO QRZ qQG WKH RSWLPDO YDOXH IRU z �

7KH FRVW RI WKLV KHGJH LV

z & �z �

ZKHUH & �z � LV �� LI z LV SRVLWLYH DQG ���� RWKHUZLVH� 1RZ VROYH (TXDWLRQV ��� DQG ��� ZLWK

WKH qQDO WRWDO SD\RpV

9 �6 �7 �  9 �6 �7 �  � PD[�6 b ����� b � PD[�6 b ������ � z PD[�6 b ����� �� �

7KLV LV WKH SD\Rp DW WLPH 7 IRU WKH VWDWLFDOO\ KHGJHG SRUWIROLR� 7KH P D UJLQ D O YDOXH RI WKH

RULJLQDO SRUWIROLR �WKDW LV� WKH SRUWIROLR RI WKH �� DQG ��� FDOOV� LV WKHUHIRUH

9 ������� b z & �z �� ����

L� H� WKH ZRUVW�FDVH YDOXH IRU WKH QHZ SRUWIROLR OHVV WKH FRVW RI WKH VWDWLF KHGJH� 7KH DUJXPHQWV

RI WKH EHIRUH�FUDVK RSWLRQ YDOXH DUH ��� DQG � EHFDXVH WKH\ DUH WRGD\
V DVVHW YDOXH DQG GDWH�

7KH RSWLPDOLW\ LQ WKLV KHGJH DULVHV ZKHQ ZH FKRRVH WKH TXDQWLW\ z WR PD[LPL]H WKH YDOXH�

H[SUHVVLRQ ��� � :LWK WKH ELG�DVN VSUHDG LQ WKH �� FDOOV EHLQJ �� ��^��� ZH qQG WKDW EX\LQJ

��� RI WKH FDOOV PD[LPL]HV H[SUHVVLRQ ��� � 7KH YDOXH RI WKH QHZ SRUWIROLR LV ���� LQ D %ODFN^

6FKROHV ZRUOG DQG ���� XQGHU RXU ZRUVW�FDVH VFHQDULR� 7KH YDOXH DW ULVN KDV EHHQ UHGXFHG

IURP ��� WR ���� b ��  ���� 7KH RSWLPDO VWDWLF KHGJH LV NQRZQ DV WKH C3ODWLQXP +HGJH� 


� & R Q WLQ X R X V�WLP H OLP LW

,I ZH OHW s W � � LQ (TXDWLRQV ��� � ��� � �� � ��� DQG ��� ZH qQG WKDW WKH %ODFN^6FKROHV HTXDWLRQ

LV VWLOO VDWLVqHG E\ 9 �6 �W� EXW ZH DOVR KDYH WKH FRQVWUDLQW�

# 9 �
9 �6 �W� b N 6 �6 �W� � 9 �6 �� b N ��W� � ���� �

# 6

6XFK D SUREOHP LV VLPLODU LQ SULQFLSDO WR WKH $PHULFDQ RSWLRQ YDOXDWLRQ SUREOHP� ZKHUH

ZH DOVR KDYH D FRQVWUDLQW RQ WKH GHULYDWLYH
V YDOXH� +HUH WKH FRQVWUDLQW LV PRUH FRPSOLFDWHG�

7R WKLV ZH PXVW DGG WKH FRQGLWLRQ WKDW WKH qUVW GHULYDWLYH RI 9 PXVW EH FRQWLQXRXV IRU�

W � 7 �

� & R Q F OX VLR Q

:H KDYH SUHVHQWHG D PRGHO IRU WKH HpHFW RI DQ H[WUHPH PDUNHW PRYHPHQW RQ WKH YDOXH RI

SRUWIROLRV RI GHULYDWLYH SURGXFWV� 7KLV LV DQ DOWHUQDWLYH ZD\ RI ORRNLQJ DW YDOXH DW ULVN� :H

�



KDYH VKRZQ KRZ WR HPSOR\ VWDWLF KHGJLQJ WR PLQLPLVH WKLV 9D5� ,Q FRQFOXVLRQ� QRWH WKDW WKH

DERYH LV QRW D MXPS�GLpXVLRQ PRGHO VLQFH ZH KDYH GHOLEHUDWHO\ QRW VSHFLqHG DQ\ SUREDELOLW\

GLVWULEXWLRQ IRU WKH VL]H RU WKH WLPLQJ RI WKH MXPS� ZH PRGHO WKH ZRUVW�FDVH VFHQDULR�

2QH IXUWKHU WKRXJKW LV WKDW ZH KDYH QRW DOORZHG IRU WKH ULVH LQ YRODWLOLW\ WKDW DFFRPSDQLHV
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