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+LYP]H[P]LZ

7YLKPJ[HIPSP[`�VM�PTWSPLK�]VSH[PSP[PLZ

'XULQJ� WKH� SDVW� ��� PRQWKV�� LPSOLHG� YRODWLOLWLHV� LQ� WKH� 6ZLVV� PDUNHW� KDYH
H[SHULHQFHG�YHU\�ODUJH�VZLQJV��:KLOH�YRODWLOLWLHV�KDYH�FRPH�RII�WKHLU�SHDNV�LQ
UHFHQW�ZHHNV��WKH�KLVWRULFDO�YRODWLOLW\�KDV�GHFOLQHG�PXFK�IXUWKHU�WKDQ�LPSOLHG
YRODWLOLWLHV��OHDGLQJ�WR�D�ODUJH�JDS�EHWZHHQ�WKH�WZR�
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1 month historical volatlity
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12-month average of implied volatility: +26.3%

6RXUFH��:DUEXUJ�'LOORQ�5HDG

7KH� TXHVWLRQ� DULVLQJ� LV�� ZKHWKHU� LPSOLHG� YRODWLOLW\� LV� D� JRRG� LQGLFDWRU� RI
IXWXUH� DFWXDO� YRODWLOLW\� RU� YLFH� YHUVD�� 0XFK� DFDGHPLF� OLWHUDWXUH� KDV� GHDOW
ZLWK� WKH� VXEMHFW� RI� LPSOLHG� YRODWLOLW\� DV� DQ� LQGLFDWRU� RI� IXWXUH� DFWXDO
YRODWLOLW\�� DQG� UHDFKHG� FRQWUDGLFWRU\� FRQFOXVLRQV���0HDQZKLOH�� D� UHFHQW� LQ�
KRXVH� ZRUNLQJ� SDSHU� KDV� SURYLGHG� HYLGHQFH� WKDW� KLVWRULFDO� YRODWLOLW\
FDOFXODWHG�RYHU�D�SHULRG�RI�WKUHH�WR�ILYH�PRQWKV�KDV�VRPH�SUHGLFWLYH�SRZHU
LQ�IRUHFDVWLQJ�IXWXUH�LPSOLHG�YRODWLOLW\��

'HVSLWH� WKHVH� FRQWUDGLFWRU\� UHVXOWV�� LW� FDQ�EH� VKRZQ� WKDW� LPSOLHG� YRODWLOLW\
DQG� KLVWRULFDO� YRODWLOLW\� KDYH� D� VWURQJ� SRVLWLYH� FRUUHODWLRQ��� %\� FKRRVLQJ� D
WKLUG� YDULDEOH� LW� PD\� EH� SRVVLEOH� WR� SUHGLFW� RQH� RI� WKH� WZR� YRODWLOLWLHV�
7KURXJK� WKH� FRUUHODWLRQ�RI� WKH� WZR�� WKH� ILUVW�SUHGLFWV� WKH�EHKDYLRXU�RI� WKH
VHFRQG�WR�D�FHUWDLQ�H[WHQW�

�����������������������������������������������

��2QH�RI� WKH�PRVW� UHFHQW� DUWLFOHV� LV��&KULVWHQVHQ�%�-��� 3UDEKDOD�1�5��� m7KH� UHODWLRQ
EHWZHHQ�LPSOLHG�DQG�UHDOLVHG�YRODWLOLW\n��-RXUQDO�RI�)LQDQFLDO�(FRQRPLFV��9ROXPH����
1R����1RYHPEHU�������SS���������

��:LQ]HOHU�'���9RUKHUVDJH� LPSOL]LWHU�9RODWLOLW½WHQ�PLW�+LOIH�KLVWRULVFKHU�.XUVUHLKHQ�
��WK�-XO\������

�� ,Q� OLQHDU� UHJUHVVLRQ� DQDO\VLV�� ZH� FDOFXODWH� D� FRUUHODWLRQ� FRHIILFLHQW� RI� ���� DQG� D
GHWHUPLQDWLRQ�FRHIILFLHQW��5�VTXDUHG��RI������RYHU�WKH�SHULRG�IURP��VW�-XO\������WR
��WK�1RYHPEHU������

7KH�JUDSK�VKRZV
�L��RQH�PRQWK�KLVWRULFDO
YRODWLOLW\�DQG��LL��PLG�

PDUNHW�LPSOLHG�YRODWLOLW\
RI�DW�WKH�PRQH\��IURQW�

PRQWK�RSWLRQV
�GDLO\�GDWD��
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)RU�WKH�QH[W�DQDO\VLV��ZH�WKHUHIRUH�FKDQJH�RXU�YLHZ�IURP�D�PLFUR�WR�D�PDFUR
IRUHFDVW�DQG�DUULYH�DW�DQ� LQWHUHVWLQJ� UHODWLRQVKLS�EHWZHHQ� LPSOLHG�YRODWLOLW\
IRU�VWRFN�PDUNHWV�DQG�WKH�ULVN�SUHPLXPV�LQ�WKH�GHEW�PDUNHWV�

=VSH[PSP[`�[OYV\NO�THJYV�LJVUVTPJ�NSHZZLZ
,PSOLHG�YRODWLOLW\�LV�WKH�PDUNHWnV�H[SHFWDWLRQ�RI�WKH�IXWXUH�YDULDELOLW\�RI�WKH
UHWXUQV� RI� WKH� XQGHUO\LQJ� DVVHW�� 7KXV�� LW� FDSWXUHV� WKH� XQGHUO\LQJnV� ULVN�
$QRWKHU� ULVN�PHDVXUH� IRU� FRPSDQLHV� LV� WKH� VSUHDG� RI� FRUSRUDWH� GHEW� RYHU
ULVN�IUHH�UDWH��LH��JRYHUQPHQW�ERQGV��:LWK�WKH�KHOS�RI�PDFUR�HFRQRPLF�WRROV�
HFRQRPLVWV� WU\� WR� IRUHFDVW� WKLV� VSUHDG�� ,Q� WKLV� DQDO\VLV�� ZH� LQYHVWLJDWH
FRUUHODWLRQV� RI� LPSOLHG� YRODWLOLWLHV� DQG� WKH� \LHOG� VSUHDG� RI� D� VHOHFWLRQ� RI
VLQJOH�$� UDWHG�86��HXURERQGV�ZLWK� D�PDWXULW\� RI� RQH� WR� ILYH� \HDUV� RYHU� D
ZHLJKWHG�\LHOG�RI�86�7UHDVXU\�ERQGV�ZLWK�D�PDWXULW\�RI�RQH�WR�ILYH�\HDUV�

7KH�LPSOLHG�YRODWLOLWLHV�XVHG�DUH�

➤ WKH� LPSOLHG� YRODWLOLW\� RI� DW�WKH�PRQH\� RSWLRQV� RQ� WKH� 6ZLVV�0DUNHW� ,QGH[
�60,��ZLWK�D�PDWXULW\�RI�DSSUR[LPDWHO\�RQH�PRQWK��60,�LPSOLHG�YRODWLOLW\��

➤ WKH�HTXDOO\�ZHLJKWHG�DYHUDJH�RI�WKH�RQH�PRQWK�LPSOLHG�YRODWLOLWLHV�RI�DW�WKH�
PRQH\�RSWLRQV�RQ�WKH�LQGLYLGXDO�VWRFNV�ZKLFK�DUH�LQFOXGHG�LQ�WKH�60,��6ZLVV
DYHUDJH�LPSOLHG�YRODWLOLW\���DQG

➤ WKH�HTXDOO\�ZHLJKWHG�DYHUDJH�RI�WKH�RQH�PRQWK�LPSOLHG�YRODWLOLWLHV�RI�DW�WKH�
PRQH\�RSWLRQV�RQ�WKH�LQGLYLGXDO�VWRFNV�ZKLFK�DUH�LQFOXGHG�LQ�RXU�(XURSHDQ
XQLYHUVH��(XURSHDQ�DYHUDJH�LPSOLHG�YRODWLOLW\���

@PLSK�ZWYLHKZ�]LYZ\Z�PTWSPLK�]VSH[PSP[PLZ�HUK�:40
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6RXUFH��:DUEXUJ�'LOORQ�5HDG

�����������������������������������������������

��:DUEXUJ�'LOORQ�5HDGnV�(XURSHDQ�HTXLW\�GHULYDWLYHV�XQLYHUVH�FRQVLVWV�RI�����VWRFNV
LQ�&+��'��8.��1/��)��6��(6��DQG�,�
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)RU�DOO�WKUHH�LPSOLHG�YRODWLOLW\�GHILQLWLRQV��ZH�UXQ�D�OLQHDU�UHJUHVVLRQ�DQDO\VLV
ZLWK�WKH�LPSOLHG�YRODWLOLWLHV�DV�WKH�GHSHQGHQW�YDULDEOHV�DQG�WKH�LQWHUHVW�UDWH
VSUHDG�DV�WKH�LQGHSHQGHQW�YDULDEOH��)RU�WKH�VLPSOLFLW\�RI�GDWD�FROOHFWLRQ�ZH
FKRVH�86��HXURERQG�\LHOGV�LQVWHDG�RI�(XURSHDQ�FXUUHQFLHVn�HXURERQG�\LHOGV��

'DWD�LV�WDNHQ�IURP��UG�2FWREHU������WR���WK�1RYHPEHU������RQ�D�ZHHNO\
EDVLV�

:H�ILQG�WKDW�WKH�\LHOG�VSUHDG�LV�VLJQLILFDQWO\�FRUUHODWHG�ZLWK�DOO�RI�WKH�DERYH
LPSOLHG�YRODWLOLW\�VHULHV��7KH�FRUUHODWLRQ�FRHIILFLHQW�EHWZHHQ�WKH�VSUHDG�DQG
WKH� 60,� LPSOLHG� YRODWLOLW\� LV� ����� 7KDW� EHWZHHQ� WKH� VSUHDG� DQG� WKH� 6ZLVV
DYHUDJH�LPSOLHG�YRODWLOLW\�LV�D�KLJK�������DQG�WKDW�EHWZHHQ�WKH�VSUHDG�DQG�WKH
(XURSHDQ� DYHUDJH� LPSOLHG� YRODWLOLW\� LV� DOVR� D� KLJK� ������ *LYHQ� WKH� KLJK
FRUUHODWLRQ�FRHIILFLHQWV�IRU�ERWK�DYHUDJH�LPSOLHG�YRODWLOLWLHV��ZH�FDQ�DVVXPH
WKDW�WKH�ODWHVW�GRZQWXUQ�DQG�UHERXQG�LQ�HTXLWLHV�PDUNHWV�DUH�ODUJHO\�GXH�WR
DGMXVWPHQWV� LQ�WKH�ULVN�SUHPLXP�WKDW� LQYHVWRUV�UHTXLUH� IRU�HTXLWLHV�� LH�� WKDW
WKH� ULVN� SUHPLXP� KDV� EHHQ� LQFUHDVHG� KHDYLO\� GXULQJ� WKH� GRZQWXUQ� DQG� LV
QRZ�GHFUHDVLQJ�ZKLOH�WKH�PDUNHWV�DUH�KHDGLQJ�QRUWK���

$UH� WKH� WLPHV� RI� KLJK� YRODWLOLWLHV� RYHU� QRZ"� 1R�� QRW� QHFHVVDULO\�� 2XU
VWUDWHJLVW� VHHV� WKUHH� PDMRU� SUREOHPV� IRU� WKH� QHDU� IXWXUH�� ���� OLTXLGLW\
FRQWUDFWLRQ� ZKLFK� PHDQV� KLJKHU� HTXLW\� ULVN�SUHPLXP� DQG� KLJKHU� FDSLWDO
FRVWV������VROYHQF\�FULVHV�ZKLFK�PHDQV�H[FHVV�FDSDFLW\�DQG�ORZHU�SULFHV��DQG
����HDUQLQJV�GHIODWLRQ�ZKLFK�PHDQV�FRQVHQVXV�XSJUDGHV�DUH� LOORJLFDO��� ,I�ZH
OLQN�WKH�ILQGLQJV�RI�WKH�DERYH�UHJUHVVLRQ�DQDO\VLV�ZLWK�WKH�IHDU�RI�D�OLTXLGLW\
FRQWUDFWLRQ�� ZH� KDYH� WR� H[SHFW� KLJKHU� YRODWLOLWLHV� DV� VRRQ� DV� WKH� PDUNHW
SOXPPHWV�DIWHU�OHDYLQJ�WKH�ILUVW�XS�OHJ�RI�WKH�mWn�VKDSHG�LQGH[�SHUIRUPDQFH
ZH�H[SHFW�

+LYP]H[P]L�Z[YH[LNPLZ�HUK�PTWSPLK�]VSH[PSP[`

,I� LQYHVWRUV� XVH� RSWLRQV� LQ� WKHLU� LQYHVWPHQW� VWUDWHJ\�� WKH� YDOXH� RI� WKHLU
SRUWIROLR�LV�JUHDWO\�DIIHFWHG�E\�WKH�ULVN�RI�FKDQJHV�LQ�LPSOLHG�YRODWLOLW\��WDX�
ULVN����:LWK�FKDQJLQJ�LPSOLHG�YRODWLOLWLHV��DQ�RSWLRQ�VWUDWHJ\�PLJKW�WKHUHIRUH
QRW�EHKDYH�DV�ZH�ZRXOG�H[SHFW�ZLWK�FRQVWDQW�YRODWLOLW\�

�����������������������������������������������

��:H�LPSO\�D�VWURQJ�FRUUHODWLRQ�EHWZHHQ�86��(XURSHDQ�DQG�6ZLVV�LQWHUHVW�UDWHV�

��:H� LPSO\�D� VWURQJ� FRUUHODWLRQ�EHWZHHQ� WKH� ULVN�SUHPLXP�UHTXLUHG� IRU�ERQGV� DQG
WKDW�UHTXLUHG�IRU�HTXLWLHV�

�� 6HH�� :'5nV� (XURSHDQ� 6WUDWHJ\� RI� ��WK� 2FWREHU�� ����� E\� -XOLDQ� (GZDUGV� DQG
6WHSKHQ�*UDQW� DQG� WKH�*OREDO� (FRQRPLF� 3HUVSHFWLYHV� RI� ��WK�1RYHPEHU� ����� E\
*HRUJH�0DJQXV�DQG�KLV�*OREDO�(FRQRPLFV�WHDP�

��:DUEXUJ�'LOORQ�5HDG�XVHV�WDX��τ��WR�LQGLFDWH�WKH�ULVN�RI�FKDQJLQJ�RSWLRQ�SULFHV�GXH
WR�D�FKDQJH�LQ�LPSOLHG�YRODWLOLW\��6RPH�DXWKRUV�UHIHU�WR�WKLV�ULVN�DV�m9HJD�5LVNn�

,PSOLHG�YRODWLOLWLHV�DQG
ULVN�SUHPLXPV�VWURQJO\

OLQNHG
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7KLV�ULVN��KRZHYHU��FDQ�EH�OLPLWHG�LQ�WKUHH�GLIIHUHQW�ZD\V�

�� 7KH�LQYHVWRU�KROGV�WKH�RSWLRQV�XQWLO�H[SLU\��$W�WKDW�SRLQW�� WKH�SD\RXW�RI
WKH�RSWLRQ�LV�GHWHUPLQHG�VROHO\�E\�WKH�VWULNH�SULFH�DQG�WKH�VWRFN�SULFH�DW
WKH�WLPH�

�� 7KH�LQYHVWRU�VHWV�XS�D�SRVLWLRQ�LQ�RSWLRQV�WKDW�KDYH�D�SDUWLDOO\�RIIVHWWLQJ
WDX�ULVN�

�� 7KH� LQYHVWRU� KHGJHV� DZD\� WKH� WDX�ULVN� E\� EX\LQJ� RU� VHOOLQJ� WKH
DSSURSULDWH�QXPEHU�RI�YRODWLOLW\�IXWXUHV�

:LWK�WKH�m%X\�DQG�+ROGn�VWUDWHJ\�PHQWLRQHG�LQ�WKH�ILUVW�SRLQW��WKH�LQYHVWRU�LV
QRW� H[SRVHG� WR� DQ\� WDX�ULVN� DW� H[SLU\�� 7KLV� PDNHV� D� GLVFXVVLRQ� REVROHWH�
+HGJLQJ�WKH�WDX�ULVN�E\�EX\LQJ�RU�VHOOLQJ�YRODWLOLW\�IXWXUHV�DV�PHQWLRQHG� LQ
WKH�WKLUG�SRLQW�LV�VHOGRP�SRVVLEOH�DV�FRQWUDFWV�DUH�RQO\�DYDLODEOH�IRU�YHU\�IHZ
XQGHUO\LQJV�

%\�EX\LQJ�DQG�VHOOLQJ�RSWLRQV�ZKLFK�WR�VRPH�H[WHQW�KDYH�RIIVHWWLQJ�WDX�ULVN
�VHH� SRLQW� WZR��� WKH� LQYHVWRU� LV� DEOH� WR� SDUWLDOO\� QHXWUDOLVH� KLV� SRUWIROLR
DJDLQVW�SRVVLEOH� FKDQJHV� LQ� LPSOLHG�YRODWLOLW\��+HUHDIWHU�ZH� VKRZ� WKH�PRVW
FRPPRQ�RSWLRQ�VWUDWHJLHV�DQG�WKH�mWDX�ULVNn�DVVRFLDWHG�ZLWK�WKHP��7KH�OLJKW
JUH\� OLQH�VKRZV�WKH� WKHRUHWLFDO�YDOXH�RI� WKH� VWUDWHJ\� LQ� WKH� OHIW�KDQG�FKDUWV
DQG� WKH� WDX�ULVN� IRU� DQ� LPSOLHG�YRODWLOLW\�RI� ���� LQ� WKH� ULJKW�KDQG� FKDUWV�
7KH�GDUN�JUH\�OLQH�VKRZV�WKH�VDPH�IRU�DQ�LPSOLHG�YRODWLOLW\�RI������:H�KDYH
FKRVHQ�VXFK�D�ODUJH�GLIIHUHQFH�LQ�RUGHU�WR�DFFHQWXDWH�SRVVLEOH�HIIHFWV�



�:$5%85*�',//21�5($'

7KHRUHWLFDO�9DOXH WDX

&RYHUHG�6KRUW�&DOO
VLPLODU��6KRUW�3XW
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As implied volatility increases, the distribution of tau widens while the amplitude remains at a low level.

6KRUW�6WUDGGOH
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As implied volatility increases, the distribution of tau widens while the amplitude remains high.

6KRUW�6WUDQJOH
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As implied volatility increases, the distribution of tau widens while the amplitude remains at average levels.

5DWLR�6SUHDG�ZLWK�&DOOV
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As implied volatility increases, the distribution of tau widens while the amplitude decreases from a high to an
average level.

5DWLR�6SUHDG�ZLWK�3XWV
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As implied volatility increases, the distribution of tau widens while the amplitude decreases from a high to an
average level.

%XOO�&DOO�6SUHDG
%XOO�3XW�6SUHDG
5LVN�5HYHUVDO
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As implied volatility increases, the distribution of tau widens while the amplitude decreases to a low level.



�:$5%85*�',//21�5($'

7KHRUHWLFDO�9DOXH WDX

/RQJ�%XWWHUIO\
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As implied volatility increases, the distribution of tau widens while the amplitude decreases sharply from a
relatively high to a low level.

/RQJ�&RQGRU
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As implied volatility increases, the distribution of tau widens while the amplitude decreases sharply from a
relatively high to a low level.

*VUJS\ZPVUZ

7KH�ILQGLQJV�RI�RXU�UHJUHVVLRQ�DQDO\VLV�FRPELQHG�ZLWK�WKH�IHDU�RI�D�OLTXLGLW\
FRQWUDFWLRQ�DQG�VXEVHTXHQW�KLJKHU�ERQG�\LHOG�VSUHDGV��VXJJHVWV�WKDW�LPSOLHG
YRODWLOLWLHV�ZLOO�ULVH�DJDLQ��DV�VRRQ�DV�PDUNHWV�SOXPPHW�DIWHU�OHDYLQJ�WKH�ILUVW
XS�OHJ�RI�WKH�m:n�VKDSHG�LQGH[�SHUIRUPDQFH�ZH�H[SHFW�

,QYHVWRUV� XVLQJ� RSWLRQV� LQ� WKHLU� LQYHVWPHQW� VWUDWHJ\� VKRXOG� WKHUHIRUH� EH
DZDUH� RI� WKH� GDQJHU� RI� D� VKDUS� ULVH� LQ� LPSOLHG� YRODWLOLW\� DQG� DGMXVW� WKHLU
SRUWIROLR�DFFRUGLQJO\��$Q�LQYHVWRU�FDQ�HLWKHU�IROORZ�D�VWUDWHJ\�ZKLFK�H[SRVHV
KLP�WR�ORZ�WDX�ULVN�VXFK�DV�WKH�UDWLR�VSUHDG�ZLWK�SXWV��WKH�EXOO�VSUHDGV�ZLWK
FDOOV�RU�SXWV��WKH�ULVN�UHYHUVDO��WKH�EXWWHUIO\�RU�WKH�FRQGRU��$�PRUH�DJJUHVVLYH
LQYHVWRU�PLJKW�ZLVK�WR�IROORZ�D�WDX�SRVLWLYH�VWUDWHJ\�WKXV�SURILWLQJ�IURP�DQ
H[SHFWHG� ULVH� LQ� LPSOLHG� YRODWLOLW\�� 3RVVLEOH� VWUDWHJLHV� FRQVLVW� RI� EX\LQJ
RSWLRQV��7KH�VWUDWHJLHV�VXJJHVWHG�LQFOXGH�ORQJ�SXWV��ORQJ�VWUDGGOHV��WKH�UDWLR
VSUHDG�ZLWK�SXWV�DQG�WKH�UDWLR�EDFN�VSUHDG�ZLWK�FDOOV��ZKLFK�LV�EHLQJ�VKRUW
WKH�UDWLR�VSUHDG�ZLWK�FDOOV��

,Q� DQ\� FDVH�� VLQFH� LPSOLHG� YRODWLOLWLHV� KDYH� H[SHULHQFHG� ODUJH� VZLQJV� LQ� WKH
SDVW� ��� PRQWKV�� LQYHVWRUV� XVLQJ� RSWLRQV� KDYH� WR� EH� DZDUH� RI� WKH� ULVN� RI
FKDQJLQJ� LPSOLHG� YRODWLOLWLHV�� ,W� FDQ� JUHDWO\� DIIHFW� WKH� RXWFRPH� RI� WKHLU
LQYHVWPHQW�VWUDWHJ\�


