
1HWZRUN�IRU�&RPIRUW�DQG�(QHUJ\�8VH�LQ�%XLOGLQJV�
:RUN�*URXS��6LPXODWLRQ�
�
,GHDV�DQG�VXJJHVWLRQV�IRU�OLQNLQJ�G\QDPLF�WKHUPDO�
VLPXODWLRQ�PRGHOV�RI�EXLOGLQJV�DQG�KXPDQ�RFFXSDQWV�

:RUN�*URXS�3URJUHVV�5HSRUW�1R����
13/09/2005 

�
'��)LDOD�DQG�.��.XEDKD�
,QVWLWXWH�RI�(QHUJ\�DQG�6XVWDLQDEOH�'HYHORSPHQW��,(6'���'H�0RQWIRUW�
8QLYHUVLW\��/HLFHVWHU��8.�

 
 
7KH�DLP�RI�WKH�1&(8%�QHWZRUN�LV�WR�GHILQH�DQG�SURPRWH�WKH�UHVHDUFK�HIIRUW�QHHGHG�
WR�XQGHUVWDQG�DQG�HQKDQFH�WKH�WKHUPDO�FRPIRUW�RI�EXLOGLQJ�RFFXSDQWV�ZKLOVW�
PLQLPLVLQJ�WKH�HQHUJ\�XVH�RI�EXLOGLQJV��
�
&XUUHQW�1DWLRQDO�DQG�,QWHUQDWLRQDO�6WDQGDUGV�IRU�WKHUPDO�FRPIRUW�DUH�EDVHG�RQ�
VWHDG\�VWDWH�PRGHOV�GHYHORSHG�IURP�ODERUDWRU\�H[SHULPHQWV��:KLOVW�DFFHSWDEOH�IRU�
$&�EXLOGLQJV��YDULRXV�GLIILFXOWLHV�DULVH�HVSHFLDOO\�ZKHQ�DVVHVVLQJ�RFFXSDQW�FRPIRUW�
OHYHOV�LQ�QDWXUDOO\�YHQWLODWHG��19��EXLOGLQJ���
�
7RGD\��G\QDPLF�WKHUPDO�VLPXODWLRQ�LV�DQ�HVWDEOLVKHG�WHFKQLTXH�IRU�DQDO\VLQJ�WKH�
EHKDYLRXU�RI�ZKROH�EXLOGLQJV�LQFOXGLQJ�KHDWLQJ�GHPDQGV��FRROLQJ�ORDGV��DQG�VRODU�
JDLQV��&XUUHQW�VWDWH�RI�WKH�DUW�EXLOGLQJ�VLPXODWLRQ�SURJUDPV��%63
V��VXFK�DV�(63�U�
SURYLGH�FRPSUHKHQVLYH�SUHGLFWLRQV�RI�LQGRRU�DLU�WHPSHUDWXUH��KXPLGLW\��DQG�LQWHULRU�
VXUIDFH�WHPSHUDWXUHV�IRU�VSHFLILHG�ZHDWKHU�DQG�VLWH�GDWD��EXLOW�GHVLJQ�DQG�RSHUDWLRQV���
+RZHYHU��YDULRXV�SUREOHPV�DULVH�PDLQO\�EHFDXVH�RI�WKH�EHKDYLRXU�RI�EXLOGLQJ�
RFFXSDQWV��%HFDXVH�QR�FOHDU�PRGHO�RI�RFFXSDQW�EHKDYLRXU�H[LVWV��EXLOGLQJ�VLPXODWRUV�
WHQG�WR�DVVXPH�EHVW�SUDFWLFH�RU�VRPH�VLPSOLILHG�PRGHO�RI�EHKDYLRXU��1HZ�XS�WR�GDWH�
DSSURDFKHV�WR�PRGHOOLQJ�SHRSOH�DQG�EXLOGLQJV�DUH�QHHGHG��
�
7KHUH�DUH�QRZ�VRSKLVWLFDWHG�G\QDPLF�PRGHOV�RI�KXPDQ�SK\VLRORJ\�DQG�WKHUPDO�
FRPIRUW��'03&��ZKLFK�DUH�EHJLQQLQJ�WR�DGGUHVV�WKH�SUREOHP�RI�SURYLGLQJ�
SV\FKRSK\VLFDO�VLPXODWLRQ�RI�RFFXSDQW�UHVSRQVHV�LQ�19�EXLOGLQJV��7KHVH�PRGHOV�
HQDEOH�SUHGLFWLRQV�RI�KXPDQ�UHVSRQVHV�WR�QRQ�VWHDG\�VWDWH�FRQGLWLRQV�WKDW�FDQ�
GHYLDWH�IURP�WKHUPRQHXWUDO�FRQGLWLRQV�WRZDUGV�ERWK�ZDUP�DQG�FROG��&RXSOLQJ�VWDWH�
RI�WKH�DUW�'03&�PRGHOV�ZLWK�VRSKLVWLFDWHG�%63¶V�ZRXOG�RSHQ�GRRUV�IRU�UHDOLVWLF�
VLPXODWLRQ�RI�WKH�EXLOGLQJ�EXLOGLQJ�RFFXSDQW�V\VWHPV�DQG�DOORZ�GHWDLOHG�WKHUPDO�
FRPIRUW�DQDO\VLV�XQGHU�FRQGLWLRQV�WR�ZKLFK�EXLOGLQJ�RFFXSDQWV�DUH�H[SRVHG�LQ�GDLO\�
OLIH��
�
2QH�REMHFWLYH�RI�WKH�1&(8%�:RUN�*URXS�µ6LPXODWLRQ¶�LV�WKHUHIRUH�WR�H[SORUH�ZD\V�
KRZ�WR�OLQN�FRXSOH�'03&¶V�DQG�%63¶V�VLPXODWLRQ�WRROV�LQ�RUGHU���
�



− WR�HQDEOH�GHWDLOHG�WKHUPDO�FRPIRUW�DQDO\VLV�RI�WKH�WLPH�YDU\LQJ�DQG�VSDWLDOO\�
LQKRPRJHQHRXV�FRQGLWLRQV�LQ�EXLOGLQJ��

− WR�H[SODLQ�WKH�GLIIHUHQFHV�EHWZHHQ�FXUUHQW�VWDQGDUG�VWHDG\�VWDWH�FRPIRUW�
PRGHOV�DQG�ILHOG�VXUYH\�ILQGLQJV��

− WR�LQYHVWLJDWH�SHUFHSWXDO�WULJJHU�OHYHOV�IRU�RFFXSDQWV¶�EHKDYLRXUDO�DFWLRQ��
 
7KH�ILUVW�VWHS�LQ�GHYHORSLQJ�D�FRPSXWHULVHG�SURFHGXUH�IRU�OLQNLQJ�'03&�DQG�%63�LV�
WR�LGHQWLI\�WKH�SUHGLFWHG�SDUDPHWHUV�DQG�YDULDEOHV�WKDW�QHHG�WR�EH�H[FKDQJHG�
EHWZHHQ�WKH�WZR�VLPXODWLRQ�WRROV��)LJXUH���LV�D�VFKHPDWLF�GLDJUDP�RI�D�SURFHGXUH�WKDW�
KDV�EHHQ�RXWOLQHG�WR�OLQN�WKH�PXOWL�VHJPHQWDO�,(6'�)LDOD�PRGHO�RI�KXPDQ�KHDW�
WUDQVIHU�DQG�WKHUPDO�FRPIRUW�ZLWK�HVS�U��7KH�SURFHGXUH�FRQVLVWV�RI�WKUHH�VWDJHV������
JHQHUDWLRQ�DQG�SUHSDUDWLRQ�RI�WKH�UHTXLUHG�LQSXW�GDWD�IRU�WKH�,(6'�)LDOD�PRGHO������
G\QDPLF�SK\VLRORJLFDO�FRPIRUW�VLPXODWLRQ�RI�EXLOGLQJ�RFFXSDQWV��DQG�����GDWD�SRVW�
SURFHVVLQJ��
�

��
�
)LJXUH� �� 6FKHPDWLF� GLDJUDP� RI� D� FRPSXWHULVHG� SURFHGXUH� OLQNLQJ� WKH� ,(6'�)LDOD�
PRGHO�ZLWK�HVS�U��
�
,Q�VWDJH����VL[�HQYLURQPHQWDO�SDUDPHWHUV�DQG�IRXU�µSHUVRQDO¶�SDUDPHWHUV�DUH�QHHGHG�
WR� FUHDWH� WKH� QHFHVVDU\� LQSXW� GDWD� WR� EH� XVHG� ZLWK� WKH� ,(6'�)LDOD� PRGHO�� 7KH�
HQYLURQPHQWDO�YDULDEOHV�SUHGLFWHG�E\�HVS�U�UHTXLUHG� LQFOXGH��]RQH�'%7��]RQH�057��
WHPSHUDWXUH�RI�VXUIDFH�V��WKDW�PLJKW�FRQVLGHUDEO\�GHYLDWH�IURP�057��H�J��ZLQGRZV���
DQG�WKH��GLUHFW�DQG�GLIIXVH��VRODU�UDGLDWLRQ�HQWHULQJ�WKH�RFFXSLHG�]RQH��7ZR�IXUWKHU�
SDUDPHWHUV� DUH� UHTXLUHG� DV� LQSXW� GDWD� LQWR� WKH� SK\VLRORJLFDO� FRPIRUW� PRGHO�� DLU�
YHORFLW\��9 � ��DQG�WKH�]RQH�UHODWLYH�KXPLGLW\� �5+���7KHVH�WZR�SDUDPHWHUV�FDQ�HLWKHU�
EH� XVHU�GHILQHG� RU� HVWLPDWHG� DV� WLPH�GHSHQGHQWO\� YDULDEOHV� SUHGLFWHG� E\� WKH� HVS�U�
PRGHO� RI� WKH� EXLOGLQJ� H[WHQGHG� IRU� PRLVWXUH� PDVV� WUDQVIHU� DQG� DLUIORZ� QHWZRUN�
PRGHOV��(VS�U�RIIHUV�ERWK�DV�DQ�LQWHJUDO�SDUW�RI�WKH�VLPXODWLRQ�VRIWZDUH���
 

*HQHUDWLQJ�LQSXW�
GDWD���
�
(QYLURQPHQWDO�
SDUDPHWHUV���
�� '%7�
�� 057�
�� ,QGLY��VXUIDFH�7��
�� ,QFRPLQJ�GLUHFW�DQG�

GLIIXVH�VRODU�
UDGLDWLRQ�

�� 9 � �
�� 5+�
3HUVRQDO��
�� &ORWKLQJ�
�� $FWLYLW\�OHYHO�
�
*HRPHWU\�UHODWHG���
�� IS�IDFWRUV�
�� YLHZ�IDFWRUV�

 

 

'DWD�
SRVWSURFHVVLQJ�
�
'LXUQDO�ZHHNO\��
VHDVRQDO�DQQXDO�
DQDO\VLV�RI����

- LQGRRU�
FOLPDWH�
FRQGLWLRQV�

- RFFXSDQWV�
WKHUPDO�DQG�
UHJXODWRU\�
EHKDYLRXUV�

- RYHUDOO�DQG�
ORFDO�WKHUPDO�
FRPIRUW�
UHVSRQVHV�
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(63�U��
VLPXODWLRQ�
UHVXOWV�
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�,(6'�)LDOD�
PRGHO��
�

- %RG\�WHP�
SHUDWXUHV�

- 7KHUPRUHJ��
VWDWHV�

- 3HUFHSWXDO�
DQG�FRPIRUW�
UHVSRQVHV�

Stage 1 Stage 3 Stage 2 

 



7KH� IRXU� µSHUVRQDO¶� �VXEMHFWLYH�� SDUDPHWHUV� DUH�� �L�� SURMHFWHG� DUHD� IDFWRUV� �IS�� RI�
LQGLYLGXDO�ERG\�SDUWV�ZLWK�UHVSHFW�WR�ERWK�GLUHFW�DQG�GLIIXVH�VRODU�UDGLDWLRQ���LL��YLHZ�
IDFWRUV�EHWZHHQ� LQGLYLGXDO�ERG\�SDUWV�RI� WKH�RFFXSDQW� DQG� VXUURXQGLQJ� VXUIDFHV�RI�
WKH� ]RQH�� �LLL�� FORWKLQJ� DQG� �LY�� WKH� RFFXSDQWV¶� DFWLYLW\� OHYHOV�� 7KH� WZR� KXPDQ�
JHRPHWU\�UHODWHG� IDFWRUV� �IS� DQG�ϕ�� FDQ� EH� SUHGLFWHG� DV� SUH�SURFHVVRU� FDOFXODWLRQV�
XVLQJ� VLPXODWLRQ� WRROV� GHYHORSHG� DW� ,(6'�� 7KH� RWKHU� WZR� SHUVRQDO� SDUDPHWHUV�� L�H��
FORWKLQJ�DQG�DFWLYLW\�OHYHO��DUH�XVHU�GHILQHG�DV�WLPH�GHSHQGHQW�YDULDEOHV�FRQVLGHULQJ�
WKH�VHDVRQ��DQ\�SUHVFULEHG�GUHVV�FRGH��DQG�SRVVLEOH�YDULDWLRQV���W\SH�RI�ZRUN��HWF��
�
6WDJH���DQG����EDVHG�RQ�WKH�LQSXW�GDWD�IURP�VWDJH���WKH�,(6'�)LDOD�PRGHO�FDQ�EH�UXQ�
WR�SUHGLFW� WKH�RFFXSDQWV¶�G\QDPLF�SK\VLRORJLFDO�DQG� WKHUPDO� FRPIRUW� UHVSRQVHV� IRU�
WKH�SHULRG�RI�WLPH�RI�LQWHUHVW��7KHVH�FDQ�LQFOXGH�GLXUQDO��ZHHNO\��PRQWKO\��VHDVRQDO�
HWF�VLPXODWLRQV��7KH�VLPXODWLRQ�UHVXOWV�SURYLGHG�DV�WLPH�VHULHV�DUH�WKHQ�VXEMHFWHG�WR�
VWDWLVWLFDO� DQDO\VLV� WR� HYDOXDWH� WKH� SK\VLRORJLFDO� DQG� SHUFHSWXDO� UHVSRQVHV� DQG� WR�
GUDZ�FRQFOXVLRQV�UH�RFFXSDQWV¶� WKHUPDO�DQG�SHUFHSWXDO�EHKDYLRXUV��RFFXSDQW�DGDS�
WLYH�DFWLRQ��DQ\�IHHGEDFN�ORRSV�WR�EXLOGLQJ�RSHUDWLRQ�DQG�LQGRRU�FOLPDWH�FRQWURO��HWF��
�


