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3HULRGLF�7DVN�6FKHGXOLQJ

7HUPLQRORJ\�
² τL��L�WK�WDVN
² 7L��SHULRG�RI�L�WK�WDVN
² 'L��UHODWLYH�GHDGOLQH�RI�L�WK�WDVN�
² ΦL ��SKDVH��UHODWLYH�VWDUW�WLPH��RI�L�WK�WDVN
² &L��FRPSXWDWLRQ�WLPH�RI�L�WK�WDVN
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3HULRGLF�7DVN�6FKHGXOLQJ

7HUPLQRORJ\�
² τL�M��LQVWDQFH�M�RI�WDVN�L
² UL�M��UHOHDVH�WLPH�RI�LQVWDQFH�M�RI�WDVN�L
² VL�M��VWDUW�WLPH�RI�LQVWDQFH�M�RI�WDVN�L
² IL�M��ILQLVK�WLPH�RI�LQVWDQFH�M�RI�WDVN�L

)RU�H[DPSOH��UL�M  ��M���7L ��ΦL

M7
τL�M

�M���7 VL�M IL�MUL�M

4XDOLW\�RI�VFKHGXOH
� 5HVSRQVH�WLPH��5L�M  �IL�M ² UL�M
� &ULWLFDO�LQVWDQW��WKH�WLPH�DW�ZKLFK��LI�
D�WDVN�LV�UHOHDVHG��LW�ZLOO�KDYH�WKH�
ODUJHVW�UHVSRQVH�WLPH��

� $EVROXWH�MLWWHU�
² 6WDUW� PD[M �VL�M ² UL�M��² PLQM �VL�M ² UL�M�
² )LQLVK� PD[M�IL�M ² UL�M��² PLQM �IL�M ² UL�M���
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$VVXPSWLRQV
� $���7KH�WDVNV�DUH�SHULRGLF��SHULRG� �7L� $���$OO�LQVWDQFHV�KDYH�WKH�VDPH�ZRUVW�FDVH�H[HFXWLRQ�WLPH�&L� $���$OO�LQVWDQFHV�KDYH�WKH�VDPH�UHODWLYH�GHDGOLQH�'L  �7L� $���$OO�WDVNV�LQ�WKH�VHW�Γ RI�WDVNV�DUH�LQGHSHQGHQW
�:H�ZLOO�UHOD[�WKHVH�FRQGLWLRQV�ODWHU�

0RUH�DVVXPSWLRQV
� 7KH�WDVNV�GR�QRW�VXVSHQG�WKHPVHOYHV�
RQ�,�2

� $OO�RYHUKHDGV�LQ�WKH�NHUQHO�DUH�
DVVXPHG�WR�EH����
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3URFHVVRU�8WLOL]DWLRQ
� 3URFHVVRU�XWLOL]DWLRQ

� )RU�D�VHW�RI�SHULRGV�Θ DQG�DQ�DOJRULWKP�$��
OHW�8XE�Θ�$� EH�WKH�XSSHU�ERXQG�RI�WKH�
SURFHVVRU�XWLOL]DWLRQ�IDFWRU�IRU�WDVNV�ZLWK�
Θ WR�EH�VFKHGXODEOH�E\�$�

� /HW�8OXE  �PLQΘ 8XE�Θ�$�
� ,I�8���8OXE� ZH�NQRZ�WKDW�WKH�WDVNV�DUH�VFKHGXODEOH�

7DVN�GHDGOLQHV�HTXDO�WR�WKH�
SHULRG
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5DWH�0RQRWRQLF�6FKHGXOLQJ
� $VVLJQ�SULRULW\�WR�SURFHVV�L�SURSRUWLRQDO�WR�
WKH�UDWH���7L

� 6XPPDU\��
² 2SWLPDO�ZLWK�UHVSHFW�WR�DOO�IL[HG�SULRULW\�
DOJRULWKPV

² Q�WDVNV�DUH�JXDUDQWHHG�VFKHGXODEOH�LI�
8�y Q�� ����� ² ����

² )RU�Q�� ���Q�� ����� ² ���� OQ���~ ����

&ULWLFDO�,QVWDQW�IRU�50

7KH�FULWLFDO�LQVWDQW�RFFXUV�ZKHQ�DOO�WKH�
WDVNV�DUH�UHOHDVHG�VLPXOWDQHRXVO\��

Y Y

Y Y
&ULWLFDO
LQVWDQW
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:RUVW�&DVH�5HVSRQVH�7LPH�
IRU�50

7KH�ZRUVW�FDVH�UHVSRQVH�WLPH�IRU�D�MRE�RFFXUV�ZKHQ�
LW�LV�UHOHDVHG�VLPXOWDQHRXVO\�ZLWK�DOO�KLJKHU�
SULRULW\��VKRUWHU�SHULRG��MREV��

7KH�ZRUVW�FDVH�UHVSRQVH�WLPH�FDQ�EH�FRPSXWHG�
HLWKHU�IURP�D�VFKHGXOH��DV�DERYH���RU�ZLWK�DQ�
HTXDWLRQ�ZH�ZLOO�SUHVHQW�ODWHU��

YY

6FKHGXODELOLW\�WHVW�IRU�50
� $SSUR[LPDWH� Q�WDVNV�DUH�JXDUDQWHHG�
VFKHGXODEOH�LI 8�y Q����Q ² ���

� 3UHFLVH� Q�WDVNV�DUH�JXDUDQWHHG�
VFKHGXODEOH�LII��IRU�DOO���y L�y Q��ZH�
KDYH�5L y 7L��ZKHUH�5L LV�WKH�ZRUVW�
FDVH�UHVSRQVH�WLPH��
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50�LV�RSWLPDO�DPRQJ�IL[HG�SULRULW\�
VFKHGXOHUV

� :H�VWXG\�WKH�FDVH�RI�WZR�SURFHVVHV��ZLWK�7� ��7���� 50�DVVLJQV�3� !�3���� :H�ZLOO�VKRZ�WKLV�LV�EHWWHU�WKDQ�3� !�3���� &OHDUO\��LI�D�JHQHULF�DOJRULWKP�XVHV�D�GLIIHUHQW�RUGHU�WKDQ�50��WKHUH�PXVW�EH�DW�OHDVW�WZR�SURFHVVHV�WKDW�DUH�DVVLJQHG�SULRULWLHV�LQ�UHYHUVH�RUGHU�ZUW��50�

3ULRULW\�3� !�3����≠ 50�

� 0D[LPXP�XWLOL]DWLRQ��&� ��&� y 7�

�
�
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3ULRULW\�3� ��3����= 50�

� &DVH����)� �E 7� ��7� F���&� ��7� ² )�7�
� 6FKHGXODEOH�LI��)���&� ��&� y 7�

Y Y 7�)7�

$QDO\VLV
� %\�QRQ�50��&� ��&� y 7�������������
� %\�50���)���&� ��&� y 7�����������
� :H�VKRZ�����LPSOLHV������UHZULWLQJ�����

)&� ��)&� y )�7�
)&� ��&� y )�&� ��)&� y )�7�

�)���&� ��&� y )�7� ��&�
�)���&� ��&� y )�7� ��&� y 7�
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3ULRULW\�3� ��3����= 50�

� &DVH����)� �E 7� ��7� F���&� z 7� ² )�7�
� 6FKHGXODEOH�LI�)&� ��&� y )�7�

Y 7�)7�

$QDO\VLV
� %\�QRQ�50��&� ��&� y 7�������������
� %\�50��)&� ��&� y )�7���������������
� :H�VKRZ�����LPSOLHV������UHZULWLQJ�����

)&� ��)&� y )�7�
)&� ��&� y )&� ��)&� y )�7�
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/HDVW�XSSHU�ERXQG�IRU�50
� Q�SURFHVVHV�VKDULQJ�&38��Q����Q ² ��
� :KHQ�Q�� ���OQ���~ ����
� &DOFXOXV�FKHFN��

Q�����Q ² ��
 �Q��H�OQ����Q ² ��

~ Q�������OQ����Q�² ��
~ OQ���DV�Q�� �

(DUOLHVW�'HDGOLQH�)LUVW
7KHRUHP��$�VHW�^τ������τQ`�RI�SHULRGLF�WDVNV�LV�VFKHGXODEOH�ZLWK�(')�LII

3URRI��RQO\�LI��REYLRXV��
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3URRI��LI�∑L �Q &L�7L y ��WKHQ�VFKHGXODEOH

� :H�SURYH��LI�QRW�VFKHGXODEOH��WKHQ�
∑L �Q &L�7L !��

3URRI� LI�QRW�VFKHGXODEOH��WKHQ�∑L �Q &L�7L !��

� /HW�W� EH�ZKHQ�WKH�PLVVHG�GHDGOLQH�RFFXUV��
DQG�OHW�>W��W�@�EH�WKH�ORQJHVW�LQWHUYDO�RI�FRQWLQXRXV�XWLOL]DWLRQ�EHIRUH�W���VXFK�WKDW�RQO\�LQVWDQFHV�ZLWK�GHDGOLQHV�OHVV�WKDQ�W�DUH�H[HFXWHG�LQ�>W��W�@��

W�W�

PLVVHG
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3URRI��LI�QRW�VFKHGXODEOH��WKHQ�∑L �Q &L�7L !��

W�W�

PLVVHG

6FKHGXODELOLW\�WHVW�IRU�(')
� 3UHFLVH� Q�WDVNV�DUH�JXDUDQWHHG�
VFKHGXODEOH�LII�8�y ���

1RWH��ZH�FDQQRW�SRVVLEO\�GR�EHWWHU�WKDQ�(')���6R�
ZK\�LV�50�XVHG"��%HFDXVH�LW
V�VLPSOHU��ZH�GRQ
W�
QHHG�WR�WHOO�WKH�SURFHVVRU�WKH�GHDGOLQHV���,W�
UHOLHV�RQ�VLPSOHU�SURFHVVRU�VFKHGXOLQJ�
PHFKDQLVPV��
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7DVN�GHDGOLQHV�VKRUWHU�WKDQ�
WKH�SHULRG

3HULRGLF�WDVNV�ZLWK�GHDGOLQHV�
VKRUWHU�WKDQ�WKH�SHULRG

7ZR�DSSURDFKHV�
� 'HDGOLQH�PRQRWRQLF��'0���GHULYHG�
IURP�UDWH�PRQRWRQLF��

� (')��
$V�XVXDO��(')�LV�RSWLPDO��
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'HDGOLQH�0RQRWRQLF��'0�

� 'L��GHDGOLQH�RI�WDVN�L��UHODWLYH�WR�SHULRG��'L ��7L
� 'HDGOLQH�PRQRWRQLF�DOJRULWKP��DVVLJQ�
KLJKHVW�SULRULW\�WR�WKH�SURFHVV�ZLWK�
WKH�VPDOOHVW�UHODWLYH�GHDGOLQH�'L�

τL 7L'L

'0��6FKHGXODELOLW\�DQDO\VLV
� 1DLYH�DSSURDFK��UHGXFH�WKH�SUREOHP�
WR�50��DQG�FKHFN

1RWH��XVHG�WR�EH�7L

%XW�ZH�FDQ�GR�EHWWHU�
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'0��6FKHGXODELOLW\�$QDO\VLV
6FKHGXODEOH�LII�5L y 'L IRU�DOO�WDVNV�-L��ZKHUH�5L LV�WKH�ZRUVW�FDVH�UHVSRQVH�WLPH��

YY

'0��6FKHGXODELOLW\�$QDO\VLV
+RZ�FDQ�ZH�FRPSXWH�WKH�ZRUVW�FDVH�
UHVSRQVH�WLPH"�

0HWKRG��� E\�GUDZLQJ�D�VFKHGXOH�ZKHQ�DOO�
SURFHVVHV�DUH�UHOHDVHG�VLPXOWDQHRXVO\��

YY
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&RPSXWLQJ�WKH�5HVSRQVH�7LPH
:H�FDQ�ZULWH�WKH�ZRUVW�FDVH�UHVSRQVH�WLPH�DV

5L  �&L ��,LZKHUH�5L LV�WKH�UHVSRQVH�WLPH��DQG�,L LV�WKH�LQWHUIHUHQFH�WR�WDVN�L�GXH�WR�WDVNV�KDYLQJ�SULRULWLHV�KLJKHU�WKDQ�WKDW�RI�L��
5L, , ,

&RPSXWLQJ�WKH�UHVSRQVH�WLPH

5L, , ,
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&RPSXWLQJ�WKH�UHVSRQVH�WLPH

7KLV�HTXDWLRQ�LQ�5L KDV�PDQ\�IL[SRLQWV��
ZH�ZDQW�WKH OHDVW�IL[SRLQW��

'0��6FKHGXODELOLW\�WHVW

� :H�ZDQW�WKH�OHDVW�IL[SRLQW��
� 7KLQN�DW�LW�DV�5L  �)�5L��� 1RWH�WKDW�)�LV�PRQRWRQLF�DQG�OHIW�FRQWLQXRXV��
� 6ROXWLRQ��

5L  �µ [��)�[�� �OLPQ�� � )Q ����
�FRPSXWH�E\�LWHUDWLRQ�
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'0��6FKHGXODELOLW\�WHVW
� )RU�DOO�L��FRPSXWH�WKH�UHVSRQVH�WLPH�
5L  �µ [��)�[��E\�LWHUDWLRQ�

� &KHFN�WKDW�5L y 'L��
1RWH��ZKHQ�FRPSXWLQJ�WKH�N�WK�
HVWLPDWH�5NL RI�5L��ZH�KDYH�WKDW�HLWKHU�5NL  �5N��L��RU�WKDW�5NL ² 5N��L z &PLQ��ZKHUH�&PLQ  �PLQ��y M�y Q &M��

(')���IRU�GHDGOLQHV�y SHULRGV
� :KHQ�WKH�GHDGOLQH�LV�VKRUWHU�WKDQ�
WKH�SHULRG��ZH�FDQ�DOVR�XVH�(')��

� $V�XVXDO��(')�WXUQV�RXW�WR�EH�EHWWHU�
WKDQ�'0��VLPLODUO\�WR�(')�YV��50�
ZKHQ�WKH�GHDGOLQHV�DUH�HTXDO�WR�WKH�
SHULRGV����7KH�GUDZEDFN�RI�(')�LV�
WKDW�LW�QHHGV�SULRULWLHV�WR�EH�FKDQJHG�
G\QDPLFDOO\�



��

(')���IRU�GHDGOLQHV�y SHULRGV
� &S���/���WKH�DPRXQW�RI�SURFHVVLQJ�WKDW�
LV�UHTXHVWHG�LQ�>��/@��DQG�WKDW�PXVW�EH�
FRPSOHWHG��KDV�GHDGOLQH��EHIRUH�/��

/ /���7L ² 'L

(')�6FKHGXODELOLW\
7KHRUHP��$�VHW�RI�SHULRGLF�WDVNV�LV�
VFKHGXODEOH�E\�(')�LII��IRU�DOO�/�z ���

/�z &S���/�
3URRI��WKH�WKHRUHP�LV�SURYHG�E\�
VKRZLQJ�WKDW�WKH�DERYH�LV�HTXLYDOHQW�
WR�WKH�IRUPXODWLRQ�EDVHG�RQ�
XWLOL]DWLRQ�ZH�VKRZHG�EHIRUH�
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(')�VFKHGXODELOLW\�WHVW
� 1RWH�WKDW�ZH�QHHG�WR�FKHFN�WKDW�/�z
&S���/��RQO\�IRU�YDOXHV�RI�/�WKDW��
² FRUUHVSRQG�WR�VRPH�GHDGOLQH �VLQFH�
WKDW·V�ZKHUH�&S PD\�LQFUHDVH�

² DUH�VPDOOHU�WKDQ�WKH�K\SHUSHULRG
+� �∏L �Q 7L

² DUH�QR�ODUJHU�WKDQ�WKH�EXV\�SHULRG
�DGGLWLRQDO�RSWLPL]DWLRQ��VHH�%XWWD]]R�

(')�6FKHGXODELOLW\��([DPSOH
� -� ���&� ��7� ��'� ��
� -� ���&� ��7� ��'� ��
� -� ���&� ��7� ���'� ��
� +\SHUSHULRG��+� �PFP��������� ����
� 'HDGOLQHV�y +��

���-�������-�������-��������-��������-��������-��������-� DQG�-��������-����
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(')�6FKHGXODELOLW\��([DPSOH
� &3������ �&�  ���y �
� &3������ �&3��������&�  ���y �
� &3������ �&3��������&�  ���y �
� &3������� �&3��������&�  ����y ��
� &3������� �&3���������&�  ����y ��
� &3������� �&3���������&�  ����y ��
� &3������� �&3���������&� ��&�  ����y ��
� &3������� �&3���������&�  ����y ��
� 6FKHGXODEOH�


