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ENTROPY ANALYSIS OF PORTFOLIO 
SOLUTIONS

3XUSRVH�� WR�GHYHORS�D�PRGHO� IRU�WKH�HQWURS\�RI�D�SRUWIROLR�JURXS� LQ�WKH�

VWRFN�PDUNHW�DQG�XVH�LW�LQ�SRUWIROLR�DQDO\VLV�RI�LQYHVWPHQW�RSSRUWXQLWLHV���

'LVFXVVLRQ�� WKH� DFWXDO� GLUHFWLRQ� RI� PDWKHPDWLFDO� PRGHOLQJ� RI� HFRQRPLF�

SURFHVVHV�LV�WKHLU�UHVHDUFK�WKURXJK�PHWKRGV�RI�V\VWHP�DQDO\VLV��LQ�SDUWLFXODU��

PHWKRGV�RI�HQWURSLF�PRGHOLQJ��(QWURS\�LV�WKH�EDVLV�IRU�WKH�GHYHORSPHQW�

RI�DQ\�V\VWHPV�LQ�DQ�HFRQRP\�ZLWK�SUREDELOLVWLF�EHKDYLRU��$XWKRUV�EHOLHYH�

WKDW�WKH�XVH�RI�HQWURS\�LQ�WKH�PRGHOLQJ�RI�HFRQRPLF�SURFHVVHV�LQ�JHQHUDO�

DQG�LQYHVWPHQW�SURFHVVHV�LQ�SDUWLFXODU�LV�QRW�FXUUHQWO\�IRUPDOL]HG�DQG��DV�D�

UXOH��LV�RI�D�TXDOLWDWLYH�QDWXUH��5HVXOWV��WKH�DUWLFOH�FRQWDLQV�WKH�GHYHORSHG�

PRGHO�RI�HQWURS\�RI�D�SRUWIROLR�JURXS�LQ�WKH�VWRFN�PDUNHW�RQ�WKH�EDVLV�RI�

WKH� GLIIHUHQWLDO� HQWURS\�PRGHO� RI� D�PXOWLGLPHQVLRQDO� VWRFKDVWLF� V\VWHP��

$FWRUV�HVWDEOLVKHG�WKDW�WKH�YDOXH�RI�WKH�HQWURS\�RI�WKH�SRUWIROLR�VROXWLRQ�

VLPXOWDQHRXVO\�FKDUDFWHUL]HV�ERWK�WKH�FHUWDLQW\�RI�WKH�SRUWIROLR�JURXS�DQG�

LWV�XQFHUWDLQW\

.H\ZRUGV��LQYHVWPHQW��HIIHFWLYH�SRUWIROLR��GLIIHUHQWLDO�HQWURS\�

5HIHUHQFHV

��� 3HUURX[� )�� /¶(FRQRPLH� GX� ;;H� VLqFOH��
3DULV��8QLYHUVLWDLUHVGH)UDQFH�������

��� 6KDQQRQ�&�(��$�0DWKHPDWLFDO�7KHRU\�
RI�&RPPXQLFDWLRQ��7KH�%HOO�6\VWHP�7HFK�
QL�FDO� -RXUQDO�� ������ YRO�� ���� S�� ���������
��������

��� 7\UVLQ� $�1��� 6RNRORYD� ,�6�� =DGDFKL�
XSUDYOHQLLD� JDXVVRYVNRL� VWRNKDVWLFKHVNRL�
VLVWHPRL�QD�RVQRYH�HQWURSLLQRL�PRGHOL�>3UR�
EOHPV�RI� FRQWURO� RI� D�*DXVVLDQ� VWRFKDVWLF�
V\V�WHP�EDVHG�RQ�WKH�HQWURS\�PRGHO@��6R�
YUHPHQQ\H�WHQGHQWVLL�UD]YLWLLD�QDXNL�L�WHNK�
QRORJLL��������QR�������SS����������,Q�5XVV��

��� 7\UVLQ�$�1��� 6RNRORYD� ,�6�� (QWURSLLQR�
YHURLDWQRVWQRH�PRGHOLURYDQLH�JDXVVRYVNLNK�
VWRNKDVWLFKHVNLNK� VLVWHP� >(QWURS\�SUR�
EDELOLVWLF�PRGHOLQJ� RI� *DXVVLDQ� VWRFKDVWLF�
V\V�WHPV@�� 9HVWQLN� 7DPERYVNRJR� XQL�YHU�VL�
WHWD�� 6HULLD� (VWHVWYHQQ\H� L� WHNKQLFKHVNLH�
QDXNL��������QR����������SS�����������,Q�5XVV��

��� )HUVWHU� (��� 5HQWV� %��0HWRGLND� NRU�UH�
OLDWVLRQQRJR�L�UHJUHVVLRQQRJR�DQDOL]D�>0H�
WKRG�RI�FRUUHODWLRQ�DQG�UHJUHVVLRQ�DQDO\VLV@��

0���)LQDQV\�L�VWDWLVWLND���������,Q�5XVV��

��� &RYHU�7�0���7KRPDV� -�$��(OHPHQWV�RI�
,QIRUPDWLRQ�7KHRU\��1HZ�<RUN��:LOH\�������

��� -D\QHV�(�7��,QIRUPDWLRQDO�7KHRU\�DQG�
6WDWLVWLFDO�0HFKDQLFV��3K\V��5HY���������YRO��
�����SS����������

��� /XULH� '���:DJHQVEHUJ� -�� 2Q� %LR�PDVV�
'LYHUVLW\� LQ� (FRORJ\�� %XOOHWLQ� RI� 0D�WKH�
PDWLFDO� %LRORJ\�� ������ YRO�� ���� QR�� ��� SS��
��������

��� 6KDQQRQ�&�(��$�0DWKHPDWLFDO�7KHRU\�
RI�&RPPXQLFDWLRQ��7KH�%HOO�6\VWHP�7HFK�
QLFDO�-RXUQDO��������YRO������SS����������

�����7ULEXV�0��,QIRUPDWLRQ�7KHRU\�DV�WKH�
%DVLV� IRU� WKH� 7KHUPRVWDWLFV� DQG� 7KHU�PR�
G\QDPLFV�� -RXUQDO� RI� $SSOLHG� 0HFKDQLFV��
������YRO������QR�����SS������

����� %LOOLQJVOHL� 3�� (UJRGLFKHVNDLD� WHRULLD� L�
LQIRUPDWVLLD� >(UJRGLF� WKHRU\� DQG� LQ�IRU�PD�
WLRQ@��0RVFRZ��0LU���������,Q�5XVV��

�����%RO
WVPDQ�/��,]EUDQQ\H�WUXG\�>6HOHFWHG�
ZRUNV@��0RVFRZ��1DXND���������,Q�5XVV��

����� 9LO
VRQ� $�']K�� (QWURSLLQ\H� PHWRG\�
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PRGHOLURYDQLLD� VOR]KQ\NK� V\VWHP� >(QWURS\�
0HWKRGV� IRU�0RGHOLQJ� &RPSOH[� 6\VWHPV@��
0RVFRZ��),=0$7/,7���������,Q�5XVV��

����� .DUQR� 6��� 7RPVRQ� 8��� .ODX]LXV� 5���
%RO
WVPDQ� /��� 6PROXNKRYVNLL� 0�0�� 9WRURH�
QDFKDOR�WHUPRGLQDPLNL�>7KH�VHFRQG�ODZ�RI�
WKHUPRG\QDPLFV@�� /HQLQJUDG��*77,�� ������
�,Q�5XVV��

����.ROPRJRURY� $�1�� 7HRULLD� LQIRUPDWVLL� L�
WHRULLD�DOJRULWPRY�>,QIRUPDWLRQ�WKHRU\�DQG�
WKHRU\� RI� DOJRULWKPV@�� 0RVFRZ�� 1DXND��
�������,Q�5XVV��

�����/HYLFK�$�3��>(QWURS\�DV�D�PHDVXUH�RI�
VWUXFWXUHG�FRPSOH[�V\VWHPV@�(QWURSLLD�NDN�
PHUD�VWUXNWXULURYDQQRVWL�VOR]KQ\NK�VLVWHP� 
7UXG\� VHPLQDUD� ©9UHPLD�� NKDRV�� PD�
HPDWLFKHVNLH� SUREOHP\ª�� 0RVFRZ�� ,0,66�
0*8��������QR�����SS������������,Q�5XVV��

����� 0DOLQHWVNLL� *�*��� 3RWDSRY� $�%��� 3RG�
OD]RY�$�9��1HOLQHLQDLD�GLQDPLND��SRG�NKR�G\��
UH]XO
WDW\�� QDGH]KG\� >1RQOLQHDU� G\QDPLFV��
DSSURDFKHV�� UHVXOWV�� KRSHV@�� 0RVFRZ��
/,%52.20���������,Q�5XVV��

����� 0DQGHO
EURW� %�� 7HRULLD� LQIRUPDWVLL� L�
SVL�NKROLQJYLVWLND�� WHRULLD� FKDVWRW� VORY� >,Q�
IRU�PDWLRQ� WKHRU\� DQG� SV\FKROLQJXLVWLFV��
WKH�WKHRU\�RI�ZRUG�IUHTXHQFLHV@��0D�WH�PD�WL�
FKHVNLH�PHWRG\�V�VRWVLDO
Q\NK�QDXNDNK��0RV�
FRZ��3URJUHVV��������SS������������,Q�5XVV��

�����0DUWLQ�1���,QJOHQG�']K��0D�WH�PD�WL�FKHV�
NDLD� WHRULLD� HQWURSLL� >0DWKHPDWLFDO� WKH�RU\�
RI�HQWURS\@��0RVFRZ��0LU���������,Q�5XVV��

����� 3RSNRY� ,X�6�� 0DWHPDWLFKHVNDLD� GH�
PR�HNRQRPLND�� PDNURVLVWHPQ\L� SRGNKRG�
>0D�WKHPDWLFDO� GHPRHFRQRPLFV�� D� PD�
FURV\VWHP� DSSURDFK@�� 0RVFRZ�� /(1$1'��
�������,Q�5XVV��

����� 3UDQJLVKYLOL� ,�9�� (QWURSLLQ\H� L� GUXJLH�
VLVWHPQ\H�]DNRQRPHUQRVWL��YRSURV\�XS�UDY�
OHQLLD� VOR]KQ\PL� VLVWHPDPL� >(QWURS\� DQG�
RWKHU�V\VWHP�UHJXODULWLHV��WKH�PDQDJHPHQW�
RI� FRPSOH[� V\VWHPV@�� 0RVFRZ�� 1DXND��
�������,Q�5XVV��

����� 3ULWV� $�.�� 3ULQWVLS� VWDWVLRQDUQ\NK�
VRVWRLDQLL� RWNU\W\NK� VLVWHP� L� GLQDPLND�SR�
SX�OLDWVLL�>7KH�SULQFLSOH�RI�VWDWLRQDU\�VWDWHV�
RI�RSHQ�V\VWHPV�DQG�WKH�G\QDPLFV�RI�SR�
SX�ODWLRQV@��.DOLQLQJUDG��.DOLQLQJUDGVNLL� JR�
VXGDUVWYHQQ\L�XQLYHUVLWHW���������,Q�5XVV��

�����6LQDL�,D�*��9YHGHQLH�Y�HUJRGLFKHVNXLX�
WHRULLX� >,QWURGXFWLRQ� WR� HUJRGLF� WKHRU\@��
0RVFRZ��)$=,6���������,Q�5XVV��

����� 6NRURERJDWRY� 6�0�� .DWDVWURI\� L�
]KLYXFKHVW
� ]KHOH]REHWRQQ\NK� VRRUX]KHQLL�
�NODV�VL¿NDWVLLD� L� HOHPHQW\� WHRULL�� >&D�
WDVWURSKHV� DQG� VXUYLYDELOLW\� RI� UHLQIRUFHG�
FRQ�FUHWH� VWUXFWXUHV� �FODVVL¿FDWLRQ� DQG�
HOH�PHQWV� RI� WKH� WKHRU\�@�� (NDWHULQEXUJ��
8U*836���������,Q�5XVV��

����� 6WUDWRQRYLFK� 5�/�� 7HRULLD� LQIRUPDWVLL�
>,QIRUPDWLRQ� WKHRU\@�� 0RVFRZ�� 6RYHWVNRH�
UDGLR���������,Q�5XVV��

�����7\UVLQ�$�1��(QWURSLLQRH�PRGHOLURYDQLH�
PQRJRPHUQ\NK� VWRNKDVWLFKHVNLNK� V\VWHP�
>(QWURS\� PRGHOLQJ� RI� PXOWLGLPHQVLRQDO�
VWRFKDVWLF� V\VWHPV@��9RURQH]K��1DXFKQDLD�
NQLJD���������,Q�5XVV��

�����.KD]HQ�$�0��9YHGHQLH�PHU\�LQIRUPDWVLL�
Y� DNVLRPDWLFKHVNXLX�ED]X�PHNKDQLNL� >7KH�
LQWURGXFWLRQ�RI�LQIRUPDWLRQ�PHDVXUHV�LQ�WKH�
D[LRPDWLF� EDVLV� RI� PHFKDQLFV@�� 0RVFRZ��
5$8%���������,Q�5XVV��

����� .KDNHQ� *�� ,QIRUPDWVLLD� L� VDPR�RU�JD�
QL]DWVLLD�� PDNURVNRSLFKHVNLL� SRGNKRG� N�
VOR]KQ\P�VLVWHPDP�>,QIRUPDWLRQ�DQG�VHOI�
RUJDQL]DWLRQ�� D� PDFURVFRSLF� DSSURDFK� WR�
FRPSOH[�V\VWHPV@��0RVFRZ��0LU���������,Q�
5XVV��

����� 6KUHGLQJHU� (�� &KWR� WDNRH� ]KL]Q
"� 6�
WRFKNL�]UHQLLD�¿]LND�>:KDW�LV�OLIH"�)URP�WKH�
SRLQW� RI� YLHZ� RI� WKH� SK\VLFLVW@�� 0RVFRZ��
$WRPL]GDW���������,Q�5XVV��

����� 6]HNHO\�*�-���5L]]R�0�/��$�1HZ�7HVW�
IRU� 0XOWLYDULDWH� 1RUPDOLW\�� -RXUQDO� RI�
0XOWLYDULDWH�$QDO\VLV��������YRO������QR�����
SS��������


