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*UHHQ�EXLOGLQJ�LV�GHYHORSLQJ�YHU\�UDSLGO\�ZRUOGZLGH��
DQG� HYDOXDWLRQ�RSWLPL]DWLRQ� RI� JUHHQ� EXLOGLQJ�
SHUIRUPDQFH� WKURXJK� VLPXODWLRQ� KDV� EHFRPH� DQ�
LPSRUWDQW� FRQFHUQ�� ,Q� WKLV� SDSHU�� WKH� VLJQLILFDQFH�RI�
WKH�VLPXODWLRQ�LV�SRLQWHG�RXW�WKURXJK�WKH�FRPSDULVRQ�
RI�VLPXODWLRQ�LQGLFDWRUV�UHTXLUHG�LQ�WKH�GRPHVWLF�DQG�
LQWHUQDWLRQDO� JUHHQ� EXLOGLQJ� HYDOXDWLRQ� VWDQGDUGV��
ZKLFK�LQFOXGHV�EXLOGLQJ�HQHUJ\�FRQVXPSWLRQ��LQGRRU�
DQG�RXWGRRU�QRLVH��OLJKWLQJ�DQG�WKHUPDO�HQYLURQPHQW��
%DVHG�RQ�WKH�VXUYH\�RI�D�QXPEHU�RI�&KLQD¶V�GRPHVWLF�
FDVHV� ZKLFK� KDYH� DFTXLUHG� JUHHQ� EXLOGLQJ�
LGHQWLILFDWLRQ�� WKH�FRQGLWLRQ�RI� WKH�XVH�RI� VLPXODWLRQ�
VRIWZDUH�LV�DQDO\VHG��DQG�VRPH�PDLQ�SUREOHPV�LQ�WKH�
VLPXODWLRQ� SURFHVV� DUH� GLVFXVVHG� LQ� GHWDLO�� %HVLGHV��
WHQGV� WRZDUGV� WKH� FKRVHQ� RI� VLPXODWLRQ� WRROV� IRU�
GLIIHUHQW�VLPXODWLRQ� LQGLFDWRUV� LQ�&KLQD�DUH�DQDO\VHG�
WDNLQJ�EXLOGLQJ�SURMHFWV�LQ�WKH�GLVWULFW�RI�6KDQJKDL�DV�
H[DPSOH�� )LQDOO\�� WKH� VWDQGDUGL]DWLRQ� RI� EXLOGLQJ�
SHUIRUPDQFH� VLPXODWLRQ� ZDV� GLVFXVVHG� LQ� WKH� VWXG\��
H[SHFWHG� WR� SURYLGH� EHWWHU� WHFKQLFDO� VXSSRUWV� WR�
SURPRWH� WKH� DSSOLFDWLRQ� RI� VLPXODWLRQ� WRROV� LQ� WKH�
GHYHORSPHQW�SURFHVV�RI�JUHHQ�EXLOGLQJ�LQ�&KLQD��

,1752'8&7,21�
*UHHQ�EXLOGLQJ�PD[LPL]HV�FRQVHUYDWLRQ�RI�UHVRXUFHV�
�LQFOXGLQJ�HQHUJ\��ODQG��ZDWHU�DQG�PDWHULDOV���
SURWHFWV�WKH�QDWXUDO�HQYLURQPHQW�DQG�PLQLPL]HV�
SROOXWLRQ��,W�SURYLGHV�SHRSOH�ZLWK�KHDOWK\��DGDSWLYH�
DQG�HIILFLHQW�VSDFHV�GXULQJ�LWV�OLIH�F\FOH�DQG�FRH[LVWV�
LQ�KDUPRQ\�ZLWK�WKH�QDWXUDO�HQYLURQPHQW��
7KH�FRUH�RI�JUHHQ�EXLOGLQJ� LV� WR�HPSKDVL]H� UHVRXUFH�
FRQVHUYDWLRQ� DQG� HQYLURQPHQWDO� SURWHFWLRQ�� WR�
HPSKDVL]H� WKH� VXLWDELOLW\� RI� FOLPDWH� FKDUDFWHULVWLFV��
JHRJUDSKLFDO� FRQGLWLRQV�� KXPDQLVWLF� HQYLURQPHQW��
DQG� VRFLDO� GHYHORSPHQW�� WR� HPSKDVL]H� WKH� RSWLPDO�
SHUIRUPDQFH� RI� WKH� HQWLUH� OLIH� F\FOH�� WR� HPSKDVL]H�
PXOWL�ILHOG� DQG� PXOWL�GLVFLSOLQDU\� LQWHJUDWLRQ�
RSWLPL]DWLRQ�� 7R� DFKLHYH� WKH� FRUH� LGHD� RI� JUHHQ�
EXLOGLQJ�� VFLHQWLILF� DQG� UDWLRQDO� SODQQLQJ� DQG�GHVLJQ�
RI�JUHHQ�EXLOGLQJ�LV�WKH�SUHUHTXLVLWH��
,Q� WKH�QH[W� ILYH� WR� WHQ� \HDUV�� GULYHQ�E\�SROLFLHV� DQG�
VWDQGDUGV�� &KLQD� ZLOO� IDFH� D� UDSLG� GHYHORSPHQW� RI�
JUHHQ�EXLOGLQJ��%\�-DQXDU\�������WKH�LGHQWLILHG�JUHHQ�
EXLOGLQJ� SURMHFWV� KDYH� DFFXPXODWHG� PRUH� WKDQ� �����
DERXW� ��� PLOOLRQ� VTXDUH� PHWHUV�� 5HJDUGLQJ� WR�
RSWLPL]DWLRQ� DQG� HYDOXDWLRQ� RI� WKH� SHUIRUPDQFH�

GHVLJQ� RI� *UHHQ� EXLOGLQJ� LQ� &KLQD�� VLPXODWLRQ� RI�
EXLOGLQJ� HQHUJ\� FRQVXPSWLRQ�� LQGRRU� DQG� RXWGRRU�
VRXQG��OLJKWLQJ�DQG�WKHUPDO�HQYLURQPHQW�DUH�HVVHQWLDO��
DFFRXQWLQJ� IRU� DERXW� ���� RI� WKH� WRWDO� QXPEHU� RI�
HYDOXDWLRQ� LQGLFDWRUV�� 7KHUHIRUH�� QR�PDWWHU� IURP� WKH�
YLHZ�RI� LPSURYLQJ� WKH�EXLOGLQJ¶V�JUHHQ�SHUIRUPDQFH�
RU�WKH�YLHZ�RI�JUHHQ�SHUIRUPDQFH�HYDOXDWLRQ��LW�QHHGV�
WR� VWUHQJWKHQ� WKH� DSSOLFDWLRQ� RI� VLPXODWLRQ� WRROV� LQ�
DFWXDO�SURMHFWV��
,Q� WKH� SUHYLRXV� UHVHDUFK� DERXW� EXLOGLQJ� VLPXODWLRQ�
�%6�� WRROV�� 6KDG\� HW� DO�� FDUULHG� RXW� D� GHWDLOHG� VWXG\�
DERXW� WKH� DSSOLFDWLRQ� RI� ��� HDUO\� GHVLJQ� VLPXODWLRQ�
WRROV�IRU�QHW�]HUR�HQHUJ\�EXLOGLQJV��LQFOXGLQJ�H�4XHVW��
HWF�� +RZHYHU�� WKH� VHOHFWHG� VRIWZDUH� PDLQO\�
FRQFHQWUDWHG� RQ� WKH� DVSHFW� RI� HQHUJ\� FRQVXPSWLRQ�
VLPXODWLRQ� �6KDG\� HW� DO��� ������� $V� IRU� %XLOGLQJ�
(QHUJ\� 6LPXODWLRQ� 7HVW� �%(67(67�� SURMHFW�
FRQGXFWHG� E\� WKH� 0RGHO� (YDOXDWLRQ� DQG�
,PSURYHPHQW� ,QWHUQDWLRQDO� (QHUJ\� $JHQF\� �,($��
([SHUWV� *URXS�� LW� LV� DQ� LQ�GHSWK� VWXG\� LQ� WKH�
FRPSDULVRQ�RI�HQHUJ\�FRQVXPSWLRQ�VLPXODWLRQ� WRROV��
,Q� WKH� %(67(67� SURMHFW�� D� PHWKRG� ZDV� GHYHORSHG�
IRU� V\VWHPDWLFDOO\� WHVWLQJ� ZKROH�EXLOGLQJ� HQHUJ\�
VLPXODWLRQ� SURJUDPV� DQG� GLDJQRVLQJ� WKH� VRXUFHV� RI�
SUHGLFWLYH� GLVDJUHHPHQW�� ZKLFK� FDQ� SURYLGH� D� PRUH�
VFLHQWLILF� VWDQGDUG� LQ� WKH� FRPSDULVRQ� VWXG\� DQG�
YHULI\LQJ� HQHUJ\� FRQVXPSWLRQ� VLPXODWLRQ� WRROV��
+RZHYHU�� ZKHQ� LW� FRPHV� WR� WKH� WRSLF� RI� JUHHQ�
EXLOGLQJV��H[FHSW�IRU�HQHUJ\�FRQVXPSWLRQ�VLPXODWLRQ��
RWKHU�VLPXODWLRQ� IRFXVHG�RQ�EXLOGLQJ�SHUIRUPDQFH� LV�
QHHGHG�� LQFOXGLQJ� LQGRRU� DQG� RXWGRRU� ZLQG�
HQYLURQPHQW�� OLJKWLQJ�� QRLVH�� HWF�� 7KHUHIRUH�� VXUYH\�
DQG�DQDO\VLV� IRU� WKH�DSSOLFDWLRQ�RI�%6� WRROV� LQ� WKHVH�
DVSHFWV�DUH�QHFHVVDU\���
%\� VXUYH\LQJ� D� QXPEHU� RI� &KLQD¶V� GRPHVWLF� FDVHV�
ZKLFK� KDYH� DFTXLUHG� JUHHQ� EXLOGLQJ� LGHQWLILFDWLRQ��
WKLV�SDSHU� VKRZHG� WKH� VWDWLVWLFV�RI� VFRUH� DFKLHYHG� LQ�
SHUIRUPDQFH� VLPXODWLRQ� VWDQGDUGV� DQG� WKH� XVH� RI�
VLPXODWLRQ�VRIWZDUH��DQG�VXPPDUL]HG�VRPH�SUREOHPV�
H[LVWLQJ� LQ� WKH� VLPXODWLRQ� SURFHVV�� 7KLV� SDSHU� KDG� D�
FRPSDUDWLYH�VWXG\�RI�JUHHQ�EXLOGLQJ�UDWLQJ�VWDQGDUGV�
DQG�WKH�IXQFWLRQ�RI�GLIIHUHQW�VLPXODWLRQ�VRIWZDUH��DQG�
GLVFXVVHG� WKH� VWDQGDUGL]DWLRQ� RI� EXLOGLQJ�
SHUIRUPDQFH�VLPXODWLRQ�LQ�JUHHQ�EXLOGLQJ�HYDOXDWLRQ��
ILQDOO\�H[SHFWHG�WR�SURYLGH�EHWWHU�WHFKQLFDO�VXSSRUW�WR�
SURPRWH� WKH� DSSOLFDWLRQ� RI� VLPXODWLRQ� WRROV� LQ� WKH�
GHYHORSPHQW�SURFHVV�RI�JUHHQ�EXLOGLQJ�LQ�&KLQD��
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(9$/8$7,21�67$1'$5'6�
,QWHUQDWLRQDO�6WDQGDUGV�
$PHULFDQ� /(('�� *HUPDQ� '*1%�� -DSDQHVH�
&$6%((� DQG� %ULWLVK� %5(($0� DUH� ZLGHO\� XVHG� LQ�
WKH� LQWHUQDWLRQDO�� 7KHVH� HYDOXDWLRQ� VWDQGDUGV� KDYH�
UHOHYDQW� WHUPV� RI� HYDOXDWLRQ� IRU� WKH� SHUIRUPDQFH� RI�
WKH� EXLOGLQJ�� LQFOXGLQJ� QDWXUDO� OLJKWLQJ�� QDWXUDO�
YHQWLODWLRQ� DQG� EXLOGLQJ� HQHUJ\� FRQVXPSWLRQ�� ,Q�
DGGLWLRQ�� PDQ\� DVSHFWV� RI� WKH� HYDOXDWLRQ� QHHG�
VLPXODWLRQV��7KLV�VWXG\�ILUVWO\�VXPPDUL]HG�WKH�QHHGV�
IRU�VLPXODWLRQ�LQ�HDFK�VWDQGDUG��OLVWHG�LQ�7DEOH����
)URP�WKH�VWDWLVWLFDO�UHVXOWV�LQ�7DEOH���� LW�FDQ�EH�VHHQ�
WKDW� IRU� EXLOGLQJ� SHUIRUPDQFH� VLPXODWLRQ�
UHTXLUHPHQWV�� &$6%((� FRYHUV� LQ� WKH� ZLGHVW� UDQJH�
DQG� LQFOXGHV� DOO� WKH� SURSHUWLHV� OLVWHG� LQ� WKH� WDEOH��
IROORZHG� E\� '*1%� DQG� %5(($0�� ZKLFK� KDYH� QR�
UHTXLUHPHQWV� IRU� 2XWGRRU� ZLQG� HQYLURQPHQW� DQG�
+HDW� LVODQG� LQWHQVLW\�� 7KH� VLPXODWLRQ� HYDOXDWLRQ�
LWHPV� LQ� /(('� DUH� UHODWLYHO\� OHVV��0HDQZKLOH�� LW� LV�
VKRZQ� WKDW� FRPSDUHG� ZLWK� WKHLU� UHVSHFWLYH� HDUO\�
YHUVLRQ�� WKH� ODWHVW� HYDOXDWLRQ� FULWHULD� DGGHG�
HYDOXDWLRQ� UHTXLUHPHQWV� RI� FDUERQ� HPLVVLRQV� DQG�
/&$�� )RU� H[DPSOH�� '*1%� DQG� &$6%((� SXW�
IRUZDUG� /&$� HYDOXDWLRQ� RI� FDUERQ� HPLVVLRQV��
%5(($0� DOVR� KDV� UHTXLUHPHQWV� DERXW� FDUERQ�
HPLVVLRQV� LQ� RSHUDWLRQ� VWDJH�� &KLQD
V� &*%(6� DOVR�
XQFHDVLQJO\� VWUHQJWKHQ� WKH� UHTXLUHPHQWV� RI� DFWXDO�
SHUIRUPDQFH�VLPXODWLRQ��
�

7DEOH���
6LPXODWLRQ�1HHGV�LQ�,QWHUQDWLRQDO�*UHHQ�%XLOGLQJ�

(YDOXDWLRQ�6WDQGDUGV�
�
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2XWGRRU�ZLQG�   ○  ○ 

+HDW�LVODQG   ○  ○ 

1DWXUDO�9HQWLODWLRQ� ○ ○ ○ ○ ○ 

'D\OLJKWLQJ� ○ ○ ○ ○ ○ 

6XQVKLQH�   ○  ○ 

7KHUPDO�&RPIRUW� ○ ○ ○ ○ ○ 

(QHUJ\�
&RQVXPSWLRQ�

○ ○ ○ ○ ○ 

&DUERQ�(PLVVLRQV�  ○ ○ ○  

/&$�  ○ ○ ○  

1RLVH�  ○ ○ ○ ○ 
�

'RPHVWLF�&DVH�6WXGLHV�
,Q�&KLQD¶V�1DWLRQDO�JUHHQ�EXLOGLQJ�VWDQGDUG��&��VWDU��
PRVW� DVSHFWV� RI� EXLOGLQJ� SHUIRUPDQFH�� LQFOXGLQJ�
LQGRRU� ZLQG� HQYLURQPHQW�� HQHUJ\� FRQVXPSWLRQ��
OLJKWLQJ�DQG�QRLVH�OHYHO��DUH�UHTXLUHG�WR�EH�HYDOXDWHG�

WKURXJK� VLPXODWLRQ�� ,Q� FXUUHQW� VWDQGDUG�� WKHUH� DUH�
DERXW� ��� SULQFLSOHV� UHODWHG� WR� WKHVH� VLPXODWLRQV��
ZKLFK�DUH�OLVWHG�EHORZ��
�� /DQG� VDYLQJ� DQG� RXWGRRU� HQYLURQPHQW�� WKHUH�

DUH� UHTXLUHPHQWV� IRU� VLPXODWLRQV� RI� OLJKWLQJ��
QRLVH�DQG�KHDW� LVODQG�HIIHFW�� ,W� LV�GHPDQGHG� WKDW�
WKH� KHDW� LVODQG� HIIHFW� VKRXOG� QRW� H[FHHG� ���℃��
)RU� RXWGRRU� HQYLURQPHQW�� WKH� ZLQG� YHORFLW\�
VKRXOG�EHORZ��P�V�LQ�SHGHVWULDQ�DUHD��

�� (QHUJ\� VDYLQJ� DQG� XWLOL]DWLRQ�� WKHUH� DUH�
UHTXLUHPHQWV� IRU� VLPXODWLRQV� RI� EXLOGLQJ�
HQYHORSH�� YHQWLODWLRQ� DQG� HQHUJ\� FRQVXPSWLRQ��
7KH� HQHUJ\� FRQVXPSWLRQ� LQ� DLU� FRQGLWLRQ� RU�
KHDWLQJ� VKRXOG� QRW� H[FHHG� ���� RI� WKH� YDOXH�
GHPDQGHG� LQ� WKH� ORFDO� EXLOGLQJ� HQHUJ\� VDYLQJ�
VWDQGDUGV�� 7KH� XVH� RI� UHQHZDEOH� HQHUJ\� VRXUFH�
VKRXOG� WDNH� PRUH� WKDQ� ���� LQ� WRWDO� HQHUJ\�
FRQVXPSWLRQ��

�� ,QGRRU�HQYLURQPHQW��WKHUH�DUH�UHTXLUHPHQWV�IRU�
VLPXODWLRQV� RI� GD\OLJKW� DQG� OLJKWLQJ�� LQGRRU�
YHQWLODWLRQ�� ,Q�EXLOGLQJV� OLNH�RIILFH�EXLOGLQJ�DQG�
KRWHO�� WKH� GD\OLJKW� IDFWRU� LQ� ���� RI� WKHLU� PDLQ�
IXQFWLRQ� DUHD� VKRXOG� FRPSO\� IRU� WKH�
UHTXLUHPHQWV�LQ�*%�7�������

0DQ\�SULQFLSOHV�LQ�*UHHQ�EXLOGLQJ�HYDOXDWLRQ�VKRXOG�
EH� FRQGXFWHG� WKURXJK� VLPXODWLRQ�� 7KHUHIRUH�� RQ� WKH�
EDVHV�RI����SURMHFWV� ���� IRU� UHVLGHQWLDO�FRQVWUXFWLRQ��
��� IRU� SXEOLF� EXLOGLQJ�� DFKLHYLQJ� JUHHQ� EXLOGLQJ�
FHUWLILFDWLRQ�GXULQJ������DQG�������ZH�FRXQW�XS� WKH�
XVH�RI�VLPXODWLRQ�WRROV�LQ�WKHVH�HYDOXDWLRQ��6WDWLVWLFV�
DUH�VKRZQ�LQ�WKH�7DEOH����
�

7DEOH�����
6LPXODWLRQV�&RQGXFWHG�LQ�([LVWLQJ�&DVHV�

�

� 5HVLGHQWLDO� 3XEOLF� 6LPXODWLRQ�
7RROV�

2XWGRRU�
:LQG�� ���� ����

)OXHQW������
3KRQLFHV������
$LUSDUN�����
6WDUFFP�����

+HDW�,VODQG��� ���� ��
)OXHQW�
6327(�
67$5�&'�

1DWXUDO�
9HQWLODWLRQ� ���� ����

)OXHQW������
3KRQLFHV������
6WDUFFP������

(QHUJ\�
&RQVXPSWLRQ� ���� ���� 'HVW������

(TXHVW������

'D\OLJKW� ���� ����

(FRWHFW������
9(�����
(FRWHFW＋
5DGLDQFH�����

1RLVH� �� �� &DGQD�$�
�

,W� FDQ� EH� LQIHUUHG� IURP� WKH� VWDWLVWLFV� WKDW� VLPXODWLRQ�
IRU� WKH� RXWGRRU� ZLQG� HQYLURQPHQW� LV� XVHG� WKH� PRVW�
ZLWK� WKH� IUHTXHQF\� XS� WR� ���� LQ� UHVLGHQWLDO� DQG�
SXEOLF� FRQVWUXFWLRQ�� 7KH� UDWH� RI� QDWXUDO� YHQWLODWLRQ�
VLPXODWLRQ� LV������DQG����� IRU� OLJKWLQJ�VLPXODWLRQ��
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IROORZHG�E\�WKH�UDWH�RI�HQHUJ\�FRQVXPSWLRQ��ZKLFK�LV�
�����)HZ�RI�UHVLGHQWLDO�FRQVWUXFWLRQ�KDYH�VLPXODWLRQ�
IRU�KHDW�LVODQG�HIIHFW��
$V� IRU� VRIWZDUH�DSSOLFDWLRQ��PDLQVWUHDP� WRROV� LQ� WKH�
ZRUOG�DUH�QRW�ZLOGO\�XVHG�LQ�WKHVH�H[LVWLQJ�FDVHV��)RU�
EXLOGLQJ� HQHUJ\� FRQVXPSWLRQ� VLPXODWLRQ�� ,(6��
'HVLJQ%XLOGHU� DQG� 75$16<6� DUH� UDUHO\� XVHG�� 7KH�
VDPH�VLWXDWLRQ�IRU�'D\VLP��D�GD\OLJKW�VLPXODWLRQ�WRRO�
ZKLFK� FDQ� VLPXODWH� WKH� ZKROH� \HDU� KRXUO\� G\QDPLF�
GD\OLJKW�� :KLOH� LQ� &)'� VLPXODWLRQ�� PDQ\�
LQWHUQDWLRQDO�PDLQVWUHDP�VRIWZDUH�DUH�ZHOO�XVHG��VXFK�
DV�3KRHQLFV�DQG�)OXHQW��
6LPXODWLRQ� IRFXV� IRU� GLIIHUHQW� VWDU� UDWHG� SXEOLF� DQG�
UHVLGHQWLDO�JUHHQ�EXLOGLQJ�SURMHFWV�DUH�VKRZQ�LQ�)LJ���
DQG� )LJ� �� UHVSHFWLYHO\�� ,W� FDQ� EH� IRXQG� WKDW�� GXH� WR�
WKH� GLIIHUHQW� SRLQW� UHZDUGLQJ� SROLFLHV� IRU� HDFK� VWDU�
UDWLQJ� OHYHO�� ��VWDU� JUHHQ� EXLOGLQJ� KDV� D� UHODWLYHO\�
VWULFWHU� UHTXLUHPHQW� IRU� LQGRRU� HQYLURQPHQW� DQG�
HQHUJ\� FRQVXPSWLRQ� VLPXODWLRQ�� ��VWDU� LV� WKH� QH[W��
:KLOH� PRVW� ��VWDU� JUHHQ� EXLOGLQJ� RQO\� IRFXV� RQ�
YHQWLODWLRQ�VLPXODWLRQ���
&RPSDUHG� ZLWK� SXOLF� EXLOGLQJV�� WKH� GHVLJQ� RI�
UHVLGHQWLDO�EXLOGLQJV�LV�UHODWLYHO\�VLPSOH�� ,Q�DGGLWLRQ��
$UWLFOHV� RI� UHTXLUHG� PHDVXUHV� IRU� UHVLGHQWLDO�
EXLOGLQJV� FRXQWV� IRU� D� ODUJHU� SHUFHQW� WKDQ� WKRVH� RI�
RSWLPL]DWLRQ� UHTXLUHPHQW� LQ� &��VWDU� JUHHQ� EXLOGLQJ�
VWDQGDUG�� 7KXV�� RSWLPL]DWLRQ� WKURXJK� QXPHULFDO�
VLPXODWLRQ�DQDO\VLV�LV�OHVV�LQ�JHQHUDO��
�

�
)LJ���6LPXODWLRQ�IRFXV�IRU�GLIIHUHQW�VWDU�UDWLQJ�SXEOLF�

EXLOGLQJV�
�

�
)LJ���6LPXODWLRQ�IRFXV�IRU�GLIIHUHQW�VWDU�UDWLQJ�

UHVLGHQWLDO�EXLOGLQJV�
�

,Q� RUGHU� WR� NQRZ� WKH� XVH� IUHTXHQF\� LQ� SHRSOH� ZLWK�
GLIIHUHQW� SURIHVVLRQDO� EDFNJURXQG�� VXFK� DV� DUFKLWHFW�
GHVLJQHU� DQG� +9$&� HQJLQHHU�� ZH� OLVWHG� �� IDFWRUV�
FRQVLGHUHG� ZKLOH� XVLQJ� WKH� VLPXODWLRQ� VRIWZDUH��
ZKLFK� DUH� ,QWHOOLJHQFH�� 8VDELOLW\�� ,QWHURSHUDELOLW\��
6SHHG�� $FFXUDF\�� :LWK� WKHVH� IDFWRUV�� ZH� PDGH� D�

TXHVWLRQQDLUH� DQG� DVNHG� SHRSOH� LQ� GLIIHUHQW� DUHDV� WR�
RUGHU�WKRVH�IDFWRUV��)DFWRU�WKDW�LV�PRVW�LPSRUWDQW�ZLOO�
EH� JLYHQ� �� FUHGLWV� ZKLOH� WKH� ORZHVW� LPSRUWDQW� ZLOO�
KDYH� �� FUHGLW�� :H� KDYH� ��� SHRSOH� GRQH� WKH�
TXHVWLRQQDLUH�DQG�WKH�UHVXOW�LV�VKRZQ�LQ�)LJXUH����
�

�
)LJXUH���$UFKLWHFWV¶�3ULRULWLHV�IRU�6HOHFWLQJ�%6�7RROV�
�

5HVXOWV�VKRZ�WKDW�LQWHOOLJHQFH�LV�WKH�PRVW�VLJQLILFDQW�
IDFWRU�FRQVLGHUHG�ZKLOH�FKRRVLQJ�VLPXODWLRQ�VRIWZDUH��
DQG�XVDELOLW\�LV�LQ�WKH�VHFRQG�SODFH��2WKHU�IDFWRUV�DUH�
OHVV�FRQVLGHUHG��,Q�WKH�VWDJH�RI�VLPXODWLRQ��GHVLJQHUV�
ZLOO�PRVW� YDOXH� WKDW�ZKHWKHU� WKH� VRIWZDUH� LV�HDV\� WR�
RSHUDWH� DQG� ZKHWKHU� LW� KDV� WKH� IXQFWLRQV� QHHGHG� LQ�
VRPH� VLPXODWLRQ��:KLOH� LQ� VFKHPDWLF� GHVLJQ� SKDVH��
VFKHPH� FRPSDULVRQ� DQG� MXGJPHQW� RI� WKH� WUHQG� DUH�
PRUH� VLJQLILFDQW�� ZKLOH� WKH� DFFXUDF\� RI� WKH�
VLPXODWLRQ�VRIWZDUH�LV�QRW�VR�LPSRUWDQW��

5(68/76�
,Q�WKLV�FKDSWHU��IXQFWLRQV�RI�GLIIHUHQW�%6�WRROV�DUH�
VXUYH\HG�DQG�VXPPDUL]HG��0HDQZKLOH��H[LVWLQJ�
SUREOHPV�RI�FXUUHQW�%6�WRROV�DSSOLFDWLRQ��DQG�
VHQVLWLYLW\�RI�SHUIRUPDQFH�VLPXODWLRQ�UHVXOWV�WR�D�
YDULHW\�RI�IDFWRUV�DUH�DQDO\VHG���

%6�7RROV�)XQFWLRQV�
)RU� GLIIHUHQW� EXLOGLQJ� HYDOXDWLRQ� VWDQGDUGV�� WKH�
DSSOLFDWLRQ�RI�EXLOGLQJ�VLPXODWLRQ�WRROV�LV�UHTXLUHG�LQ�
PDQ\� DVSHFWV� RI� EXLOGLQJ� SHUIRUPDQFH� HYDOXDWLRQ� DW�
SUHVHQW�� ,Q� DGGLWLRQ�� LW� FDQ� EH� IRXQG� WKDW� GLIIHUHQW�
VLPXODWLRQ�UHTXLUH�GLIIHUHQW�%6�WRROV��HYHQ�IRU�VRPH�
VSHFLILF� SHUIRUPDQFH� VLPXODWLRQ�� YDULRXV� %6� WRROV�
FDQ�EH�XVHG��7KHUHIRUH��WKH�IXQFWLRQV�RI�FRPPRQ�%6�
WRROV�DW�SUHVHQW�DUH�LQYHVWLJDWHG�DQG�OLVWHG�LQ�7DEOH����
)URP� WKH� VWDWLVWLFV�� WKH� VLPXODWLRQ� VRIWZDUH� FDQ� EH�
URXJKO\� GLYLGHG� LQWR� WZR� FDWHJRULHV�� 7KH� ILUVW�
FDWHJRU\� LV� WR� GHPRQVWUDWH� D� VSHFLDO� SHUIRUPDQFH�
VLPXODWLRQ��)RU�H[DPSOH��WKH�3KRHQLFV�DQG�WKH�)OXHQW�
FDQ�RQO\� SHUIRUP�&)'� UHODWHG� VLPXODWLRQ��ZKLOH� WKH�
5DGLDQFH� DQG� WKH� 'D\VLP� FDQ� RQO\� GR� OLJKWLQJ�
VLPXODWLRQ��
�

7DEOH���
�5HVXOWV�RI�WKH�%6�7RROV�)XQFWLRQV�

�
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3KRHQLFV� ○� ○� ○� � � � � � �
)OXHQW� ○� ○� ○� � � � � � �
$LUSDN� ○� � ○� � � � � � �
67$5�&'� ○� ○� � � � � � � �
6327(� � ○� � � � � � � �
&RQWDPZ� � � ○� � � � � � �
'H67� � � � � ○� � � ○� �
3.30� � � � � ○� � � � �
(QHUJ\SOXV� � � ○� ○� ○� � � ○� �
H48(67� � � � � ○� ○� � ○� ○�
'2(��� � � ○� � ○� � � ○� �
(FRWHFW� � � � ○� ○� � ○� ○� �
'HVLJQ%XLOGHU� � � ○� ○� ○� ○� � ○� ○�
,(6� ○� ○� ○� ○� ○� ○� � ○� ○�
5DGLDQFH� � � � ○� � � � � �
'D\VLP� � � � ○� � � � � �
&DGQD�$� � � � � � � ○� � �

�

7KH� RWKHU� FDWHJRU\� RI� VRIWZDUH� LV� IXOO�IXQFWLRQ�
LQWHJUDWHG�� )RU� H[DPSOH�� WKH� ,(6� DQG� WKH�
'HVLJQ%XLOGHU�FDQ�SHUIRUP�PDQ\�GLIIHUHQW�DVSHFWV�RI�
VLPXODWLRQ� LQFOXGLQJ� HQHUJ\� FRQVXPSWLRQ�� OLJKWLQJ��
YHQWLODWLRQ�� DQG� FDUERQ� HPLVVLRQV��7KH� FXUUHQW� WUHQG�
RI� WKH� %6� WRROV¶� GHYHORSPHQW� LV� WRZDUGV� WR�
FRPSUHKHQVLYH�LQWHJUDWLRQ��VR�WKDW�WKH�XQLIRUPLW\�DQG�
DFFXUDF\� RI� WKH� FDOFXODWLRQ� FDQ� EH� HQVXUHG� E\�
LQWHJUDWLQJ� YDULHG� W\SHV� RI� SHUIRUPDQFH� VLPXODWLRQ�
RQ�WKH�VDPH�SODWIRUP��DQG�WKH�ZRUN�HIILFLHQF\�FDQ�EH�
ODUJHO\� LPSURYHG� GXH� WR� WKH� DYRLGDQFH� RI� UHSHDWHG�
PRGHOOLQJ�LQ�GLIIHUHQW�VRIWZDUH��

%6�7RROV�0DWUL[�
7KH�UHVXOWV�RI�WKH�FDVH�VWXG\�DERYH�KDYH�VKRZQ�WKDW�
%6�WRROV�KDYH�EHHQ�ZLGHO\�DSSOLHG�LQ�JUHHQ�EXLOGLQJ�
HYDOXDWLRQ� UHFHQWO\� LQ� &KLQD�� DV� PDQ\� HYDOXDWLRQ�
LQGLFDWRUV�QHHG� WR�EH�FDOFXODWHG�E\�VLPXODWLRQ� WRROV��
+RZHYHU�� WKHUH� DUH� VWLOO� VRPH� SUREOHPV� LQ� WKH�
VLPXODWLRQ�SURFHVV� ODFNLQJ�RI� VWDQGDUGL]DWLRQ�� ,Q� WKH�
DFWXDO�VLPXODWLRQ�SURFHVV��WKHUH�DUH�ELJ�GLIIHUHQFHV�RI�
WKH�VLPXODWLRQ�VHWWLQJV�LQ�GLIIHUHQW�FDVHV��7KH�VHWWLQJV�
DUH�YDULRXV� LQ�PDQ\�DVSHFWV� VXFK�DV�EXLOGLQJ�XS� WKH�
PRGHO�� ERXQGDU\� FRQGLWLRQ�� DQDO\VLV� JULG�� DQG�
FDOFXODWLRQ�DFFXUDF\�VHWWLQJ��ZKLFK�ZLOO�JUHDWO\�DIIHFW�
WKH� DFFXUDF\� RI� WKH� VLPXODWLRQ� UHVXOWV� DQG� WKH�
FRPSDULVRQ� EHWZHHQ� GLIIHUHQW� FDVHV�� ,Q� WKLV� VWXG\��
WKHVH�SUREOHPV�DQG�GLIIHUHQFHV�LQ�VLPXODWLRQ�SURFHVV�
ZHUH� DQDO\VHG� DQG� FODVVLILHG�EDVHG�RQ� WKH� UHVXOWV� RI�
WKH�FDVH�VWXG\�DQG�WKH�VXUYH\�RI�GHVLJQHUV��
)URP�WKH�UHVXOWV�RI�7DEOH����LW�FDQ�EH�IRXQG�WKDW�WKHUH�
DUH�GLIIHUHQW�SUREOHPV�IRU�GLIIHUHQW�VLPXODWLRQ�DPRQJ�
ZKLFK�VRPH�DVSHFWV�DUH�RQO\�LQIOXHQWLDO�IRU�D�VSHFLILF�
VLPXODWLRQ�ZKLOH�VRPH�DVSHFWV�DUH�FRPPRQ�SUREOHPV�

IRU� DOPRVW� DOO� NLQGV� RI� EXLOGLQJ� SHUIRUPDQFH�
VLPXODWLRQ�� $FFRUGLQJ� WR� WKH� VWDWLVWLFDO� UHVXOWV�� WKH�
IROORZLQJ� DVSHFWV� DUH� WKH� PRVW� LPSRUWDQW� SUREOHPV�
QHHG�WR�EH�QRWLFHG��
�

7DEOH���
5HVXOWV�RI�WKH�%6�7RROV�0DWUL[�
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0RGHO�6LPSOLILFDWLRQ�
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★�
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★

★

★�

★

★�

6XUURXQGLQJ�%XLOGLQJV� ★   ★ ★ ★ 

&DOFXODWLRQ�'RPDLQ� ★�
★

★�
� � � ★�

$QDO\VLV�*ULG�
★

★

★�

★

★

★�

★

★

★�
�
★

★�
★

★�

&LW\�:HDWKHU�'DWD� ★ � ★ 
★

★�
  

%RXQGDU\�&RQGLWLRQ� ★

★�

★

★

★�

★

★�
★� ★�
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★

★�

0DWHULDO�3DUDPHWHUV� ★ 
★

★ 
  

★

★ 

★

★ 

,QGRRU�3DUDPHWHUV�   ★ 

★

★

★ 

  

&DOFXODWLRQ�0RGHO� ★� � ★� � ★� �

&DOFXODWLRQ�$FFXUDF\� ★

★�
�
★

★�
★�

★

★�
★

★�

&DOFXODWLRQ�&RQYHUJHQFH� ★

★ 

★

★�
★

★ 
   

�

',6&866,21�$1'�&21&/86,216�
0DLQ�SUREOHPV�RI�%6�WRROV�LQ�XVH�
%DVHG�RQ� WKH�DERYH�FRQFOXVLRQ�� WKLV�FKDSWHU� IRFXVHV�
RQ�GLVFXVVLRQ�RI�PDLQ�FRPPRQ�SUREOHPV�H[LVWLQJ�LQ�
FXUUHQW� %6� WRROV� DSSOLFDWLRQ�� DQG� LQFOXGHV� VRPH�
W\SLFDO�FDVH�VWXG\���
�� 0RGHO� VLPSOLILFDWLRQ�� IURP� 7DEOH� �� LW� FDQ� EH�

IRXQG�WKDW�DOPRVW�DOO�NLQGV�RI�VLPXODWLRQ�ZLOO�EH�
UHODWHG� WR� WKH�SUREOHP�RI�EXLOGLQJ�XS� WKH�PRGHO�
DQG� WKH� VLPSOLILFDWLRQ�� 7KLV� DVSHFW� LV� LQFOXGLQJ�
KRZ� WR� VLPSOLI\� WKH� EXLOGLQJ�PRGHO� UHDVRQDEO\��
KRZ�WR�GHDOLQJ�ZLWK�WKH�YDULRXV�W\SHV�RI�EXLOGLQJ�
FRPSRQHQWV� LQVLGH� DQG� RXWVLGH� DQG� DOVR� WKH�
VXUURXQGLQJ�EXLOGLQJV��)RU�H[DPSOH��WKHUH�DUH�QR�
VXFK�SURYLVLRQV�RI� VLPSOLILHG� EXLOGLQJ�PRGHO� WR�
ZKDW� H[WHQW� LV� UHDVRQDEOH� LQ� WKH� RXWGRRU� ZLQG�
VLPXODWLRQ�� DQG� WKH� VDPH� VLWXDWLRQ� H[LVWV� LQ�
QDWXUDO� YHQWLODWLRQ� ZKHQ� FUHDWLQJ� WKH� ZLQGRZ�
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PRGHO�RI�WKH�EXLOGLQJ�ZKLOH�WKH�RSHQLQJ�DUHD�DQG�
IRUP�RI�ZKLFK�LV�GHWHUPLQHG�E\�H[SHULHQFH��
)RU�H[DPSOH��ZKHQ�PRGHOOLQJ�LQGRRU�GD\OLJKWLQJ��
ZKHWKHU� JURXQG� LV� LQFOXGHG� LQ� WKH� PRGHO� ZLOO�
KDYH� JUHDW� LQIOXHQFH� RQ� WKH� FDOFXODWLRQ� UHVXOWV��
7R� YHULI\�� PRGHO� DV� )LJXUH� �� VKRZV� LV�
HVWDEOLVKHG� DQG� '$� �'D\OLJKW� $XWRQRP\��
GLVWULEXWLRQ� LV� FDOFXODWHG� E\� 'D\VLP� WR� PDNH� D�
FRPSDUDWLYH� VWXG\� RI� PRGHO� ZLWK� DQG� ZLWKRXW�
JURXQG�� )URP� WKH� FDOFXODWLRQ� UHVXOWV� �VKRZQ� LQ�
)LJXUH��$a�%���LW�FDQ�EH�IRXQG�RXW�WKDW��ZLWK�WKH�
SUHVHQFH� RI� JURXQG�� LQGRRU� GD\OLJKWLQJ� LV�
HQKDQFHG� GXH� WR� WKH� UHIOHFWLRQ� RI� JURXQG��
(VSHFLDOO\� IRU� WKH� LQWHULRU� ]RQH�� DYHUDJH� RI�'$�
LQFUHDVHV�E\����FRPSDUHG�ZLWK�QR�JURXQG���

�

)LJ���0RGHO�IRU�GD\OLJKWLQJ�FDOFXODWLRQ�
�

�
)LJ��$�'$�GLVWULEXWLRQ�ZLWK�JURXQG�

�

�
)LJ��%�'$�GLVWULEXWLRQ�ZLWKRXW�JURXQG�

�

�� $QDO\VLV� JULG�� WKH� DQDO\VLV� JULG� LV� UHTXLUHG� LQ�
PRVW� RI� WKH� FXUUHQW� VLPXODWLRQ� VRIWZDUH� VXFK� DV�
&)'�VLPXODWLRQ��QDWXUDO� OLJKWLQJ�VLPXODWLRQ�DQG�
QRLVH� OHYHO� VLPXODWLRQ�� &XUUHQWO\�� WKHUH� DUH� QR�
VWDQGDUGV�DQG�JXLGHOLQHV�DERXW� WKH� VL]H��QXPEHU�
DQG� ORFDWLRQ� RI� WKH� JULG� VHWWLQJ� ZKLFK� KDYH� D�
VLJQLILFDQW�LPSDFW�RQ�WKH�ILQDO�FDOFXODWHG�UHVXOWV��
2QH� REYLRXV� H[DPSOH� LV� WKDW� LQ� WKH� &)'�
VLPXODWLRQ��ZKHUH� WRR�PXFK� JULG�ZLOO� DIIHFW� WKH�
FDOFXODWLRQ� WLPH�ZKLOH� WRR� OLWWOH�JULG�ZLOO� UHGXFH�
WKH�FDOFXODWLRQ�DFFXUDF\��$V�VKRZQ�LQ�)LJXUH��$�
DQG� )LJXUH� �%�� WKH� EXLOGLQJ� PRGHOV� LQ� WKH� WZR�
FDVHV�DUH�WKH�VDPH�RQH��DV�ZHOO�DV�WKH�VLPXODWLRQ�
SDUDPHWHUV�H[FHSW�WKH�DQDO\VLV�JULG�VHWWLQJ�ZKLFK�
LQ� )LJXUH� �$� LV� ��������� IRU� [�\�]� D[LV�
UHVSHFWLYHO\�� ZKLOH� LQ� )LJXUH� �%� LV� ����������
7KH� GLIIHUHQFH� RI� WKH� ZLQG� IORZ� GLUHFWLRQ� LV�
REYLRXV� EHWZHHQ� WKH� WZR� FDVHV�� 7KH� DYHUDJH�
ZLQG� VSHHG� DURXQG� WKH� EXLOGLQJ� LV� ���� P�V� IRU�
FDVH�$��DQG� IRU�FDVH�%� LV� MXVW�����P�V��ZKLFK� LV�
������ORZHU�WKDQ�WKDW�RI�FDVH�$��

�

�
�)LJXUH��$�*ULG�6HWWLQJ�LV�DV����������

�
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�
�)LJXUH��%�*ULG�6HWWLQJ�LV�DV����������

�

7KURXJK� WKH� FDOFXODWLRQ� PRGHO� EHORZ�� LQIOXHQFH�
RI� �� GLIIHUHQW� PHVKLQJ� ���î��î���� ��î��î����
��î��î���� WR� WKH� UHVXOWV� DUH� DQDO\VHG�� LQFOXGLQJ�
YHULFDO� ZLQG� VSHHG� GLVWULEXWLRQ� DQG� [�YHORFLW\�
FRPSRQHQW� LQ�UHDU� IORZ�ILHOGV�RI�SHULSWHU\��)URP�
WKH�UHVXOWV�VKRZQ�LQ�)LJXUH��$a�&�DQG�)LJXUH����
LW� FDQ� EH� VHHQ� WKDW� DQDO\VLV� JULG�ZLOO� KDYH� GLUHFW�
LQIOXHQFH� RQ� FDOFXODWHG� ZLQG� IORZ� GLVWULEXWLRQ�
DQG� ZLQG� VSHHG�� (VSHFLDOO\� IRU� ORZ�KHLJKW� DUHD��
VHQVLWLYLW\� RI� FDOFXODWHG� ZLQG� VSHHG� WR� JULG� LV�
KLJKHU��

�

�
)LJ��$�:LQG�VSHHG�GLVWULEXWLRQ��DQDO\VLV�JULG��

��î��î���
�

�
)LJ��%�:LQG�VSHHG�GLVWULEXWLRQ��DQDO\VLV�JULG��

��î��î���
�

�
)LJ��&�:LQG�VSHHG�GLVWULEXWLRQ��DQDO\VLV�JULG��

��î��î���
�

�
)LJ���9DULDWLRQ�RI�ZLQG�VSHHG�LQ�YHUWLFDO�GLUHFWLRQ�

XQGHU���GLIIHUHQW�DQDO\VLV�JULGV�
�

7KH� VDPH� VLWXDWLRQ� DOVR� H[VLWV� LQ� GD\OLJKWLQJ�
VLPXODWLRQ� IRU� WKH� DQDO\VLV� JULG� VHWWLQJ�� $V� LV�
VKRZQ� LQ� )LJXUH� �$� DQG� )LJXUH� �%�� WKH� RQO\�
GLIIHUHQFH�RI�WKH�VLPXODWLRQ�VHWWLQJ�LV�WKH�DQDO\VLV�
JULG�� ZKLFK� LQ� FDVH� $� LV� DV� ������ IRU� [�\� D[LV�
UHVSHFWLYHO\�� ZKLOH� LQ� FDVH� %� LV� ������� $QG� WKH�
DYHUDJH� GD\OLJKWLQJ� IDFWRU� LV� ������ IRU� FDVH� $��
DQG� IRU� FDVH� %� LV� ������� ZKLFK� LV� ����� ORZHU�
WKDQ�WKDW�RI�FDVH�$��

�

�
)LJXUH��$�*ULG�6HWWLQJ�LV�DV�������

�
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�
)LJXUH��%�*ULG�6HWWLQJ�LV�DV�������

�

�� &DOFXODWLRQ� DFFXUDF\�� LV� QRW� VSHFLILHG� LQ� WKH�
FXUUHQW� HYDOXDWLRQ� VWDQGDUG� ZKLFK� ZLOO� DOVR�
DIIHFW� WKH� ILQDO� UHVXOWV� JUHDWO\� LQ�PRVW�%6� WRROV��
)RU� H[DPSOH�� WKH� MXGJPHQW� RI� WKH� FDOFXODWLRQ�
UHVXOWV� LQ� WKH� &)'� VLPXODWLRQ� IRU� ZLQG�
HQYLURQPHQW� LV� ODUJHO\� GHSHQGLQJ� RQ� WKH�
H[SHULHQFH� RI� WKH� H[SRUWV�� $QG� WKH� VLPXODWLRQ�
DFFXUDF\�RI�GD\OLJKWLQJ�DV�ZHOO�DV�WKH�VLPXODWLRQ�
VWHS�RI� WKH�HQHUJ\� VLPXODWLRQ� LV�QRW� VSHFLILHG�DW�
SUHVHQW�6LPLODUO\�� WDNLQJ� GD\OLJKWLQJ� VLPXODWLRQ�
DV� H[DPSOH�� ZKHQ� XVLQJ� 'D\VLP� WR� FDOFXODWH�
GD\OLJKWLQJ� OHYHO�� WLPHV� RI� UHOHFWLRQ� QHHG� WR� EH�
VHW��7KLV�VWXG\�IRFXVHV�RQ�WKH�GLIIHUHQFH�EHWZHHQ�
�� WLPHV� RI� UHIOHFWLRQ� DQG� �� WLPHV� RI� UHIOHFWLRQ��
)URP� WKH� UHVXOWV� VKRZQ� LQ� )LJXUH� ��$a��%��
GLIIHUHQFH� RI� '$� GLVWULEXWLRQV� LV� YHU\� FOHDU��
H[SHFLDOO\�IRU�LQWHULRU�]RQH��'$�DYHUDJH�XVLQJ���
WLPHV� RI� UHIOHFWLRQ� LV� �������ZKLOH�'$� DYHUDJH�
XVLQJ� �� WLPHV� RI� UHIOHFWLRQ� LV� ������� ZKLFK�
GHFUHDVHV�E\���������

�

�
)LJ���$�'$�GLVWULEXWLRQ��UHIOHFWLRQ�WLPH����

�
)LJ���%�'$�GLVWULEXWLRQ��UHIOHFWLRQ�WLPH����

�

�� 6LPXODWLRQ� SDUDPHWHUV�� YDULRXV� NLQGV� RI�
SDUDPHWHUV� QHHG� WR� EH� VHW� LQ� WKH� %6� WRROV� DQG�
ZLOO� DIIHFW� WKH� UHVXOWV� GLUHFWO\�� $W� SUHVHQW�� WKH�
VSHFLILFDWLRQ�RI�WKH�SDUDPHWHU�VHWWLQJ�LQ�EXLOGLQJ�
HQHUJ\� VLPXODWLRQ� LV� UHODWLYHO\� FRPSUHKHQVLYH�
FRPSDUHG� ZLWK� RWKHU� W\SHV� RI� VLPXODWLRQ�� %XW�
WKHUH� DUH� VWLOO� VRPH� SDUDPHWHUV� ZKLFK� LV�
LPSRUWDQW� WR� WKH� HQHUJ\� VLPXODWLRQ� DUH� QRW�
VSHFLILHG��VXFK�DV�LQILOWUDWLRQ�UDWH�RI�WKH�EXLOGLQJ�
HQYHORSH�� QDWXUDO� YHQWLODWLRQ�� DQG� WKH� FRQWURO� RI�
DUWLILFLDO� OLJKWLQJ�� $QG� WKHUH� DUH� OHVV�
VSHFLILFDWLRQV� IRU� WKH� RWKHU� W\SHV� RI� VLPXODWLRQ��
)RU� H[DPSOH�� WKH� WUDQVPLWWDQFH� DQG� FOHDQOLQHVV�
RI� WKH� JODVV� LV� QRW� VSHFLILHG� LQ� WKH� GD\OLJKWLQJ�
VLPXODWLRQ��DV�ZHOO�DV�WKH�UHIOHFWDQFH�RI�WKH�ZDOO��
URRI�DQG�IORRU�LQ�WKH�URRP��

&RQFOXVLRQ�
)URP� WKH� VXPPDU\�RI� WKH�DFWXDO� VLPXODWLRQ�SURFHVV��
LW� FDQ� EH� VHHQ� WKDW� WKHUH� DUH� VWLOO� PDQ\� YDULDQFHV� LQ�
GLIIHUHQW� FDVHV� GXULQJ� WKH� VLPXODWLRQ�� 7KHUHIRUH��
WKHUH� LV� DQ� XUJHQW� QHHG� IRU� DSSURSULDWH� UHJXODWLRQV�
DQG� VWDQGDUGL]DWLRQ� RI� WKH� EXLOGLQJ� SHUIRUPDQFH�
VLPXODWLRQ�� 6XPPDUL]HG� E\� FDVH� DQDO\VLV�� WKH�
VLPXODWLRQ� FDQ� EH� VWDQGDUGL]HG� IURP� WKH� IROORZLQJ�
DVSHFWV��

 7KH� VWDQGDUGL]DWLRQ� RI� EXLOGLQJ� DQG�
VLPSOLI\LQJ� PRGHOV�� KRZ� WR� EXLOG� D�
UHDVRQDEOH�VLPXODWLRQ�PRGHO��

 7KH� VWDQGDUGL]DWLRQ� RI� WKH� DQDO\VLV� JULG�
VHWWLQJV�� LQFOXGLQJ� WKH� VL]H�� QXPEHU� DQG�
SRVLWLRQ�RI�WKH�JULG��

 7KH� VWDQGDUGL]DWLRQ� RI� WKH� ERXQGDU\�
FRQGLWLRQ�VHWWLQJ��

 7KH� VWDQGDUGL]DWLRQ� RI� WKH� VHWWLQJ� RI� WKH�
YDULRXV� VLPXODWLRQ�SDUDPHWHUV�� WR�HQVXUH� WKH�
FRQVLVWHQF\�RI�WKH�LQSXW�FRQGLWLRQ��

 7KH� VWDQGDUGL]DWLRQ� RI� WKH� FDOFXODWLRQ�
DFFXUDF\�� WR� HQVXUH� WKH� DFFXUDF\� RI� WKH�
UHVXOWV��
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 7KH� VWDQGDUGL]DWLRQ� RI� WKH� RXWSXW� UHVXOWV� RI�
WKH� SHUIRUPDQFH� VLPXODWLRQ�� WR� HQVXUH� WKDW�
WKH� UHVXOWV� FDQ� EH� HYDOXDWHG�� DV� ZHOO� DV�
FRPSDUDEOH��
�

5()(5(1&(6�
6KDG\�*��$WWLD��$QGUp�'H�+HUGH��������(DUO\�GHVLJQ�

VLPXODWLRQ�WRROV�IRU�QHW�]HUR�HQHUJ\�EXLOGLQJV��D�
FRPSDULVRQ�RI�WHQ�WRROV��3URFHHGLQJV�RI�%XLOGLQJ�
6LPXODWLRQ�������

-RKQ�%XUQHWW��$VVHVVLQJ�WKH�SHUIRUPDQFH�RI�EXLOGLQJV��
:RUOG�6XVWDLQDEOH�%XLOGLQJ�&RQIHUHQFH��7RN\R��
�����

5�� -XGNRII�� -�� 1H\PDUN�� ������ ,QWHUQDWLRQDO� (QHUJ\�
$JHQF\� %XLOGLQJ� (QHUJ\� 6LPXODWLRQ� 7HVW�
�%(67(67��DQG�'LDJQRVWLF�0HWKRG��

%5(��KWWS���ZZZ�%5(($0�RUJ��8.�������
KWWS���ZZZ�XVJEF�RUJ��
KWWS���ZZZ�GJQE�V\VWHP�GH�HQ��
(YDOXDWLRQ� 6WDQGDUG� IRU� *UHHQ� %XLOGLQJ�� &KLQD�

$UFKLWHFWXUH�	�,QGXVWU\�3UHVV�������
$WWLD�� 6�� HW� DO��� ������ 6HOHFWLRQ� FULWHULD� IRU� EXLOGLQJ�

SHUIRUPDQFH� VLPXODWLRQ� WRROV�� FRQWUDVWLQJ�
DUFKLWHFWV
� DQG� HQJLQHHUV
� QHHGV
�� -RXUQDO� RI�
%XLOGLQJ� 3HUIRUPDQFH� 6LPXODWLRQ��� )LUVW�
SXEOLVKHG�RQ�����$SULO������

$16,�$6+5$(� 6WDQGDUG� ���������� 6WDQGDUG�
0HWKRG� RI� 7HVW� IRU� WKH� (YDOXDWLRQ� RI� %XLOGLQJ�
(QHUJ\�$QDO\VLV�&RPSXWHU�3URJUDPV�����SDJHV��
$6+5$(��$WODQWD��*$������

%RJHQVWlWWHU��8�������3UHGLFWLRQ�DQG�RSWLPL]DWLRQ�RI�
OLIH�F\FOH� FRVWV� LQ� HDUO\� GHVLJQ¶�� %XLOGLQJ�
5HVHDUFK� 	� ,QIRUPDWLRQ�� YRO����� QR���� SS�����
�����

'RQQ��0��� HW� DO�� ������ 6LPXODWLRQ� LQ� WKH� VHUYLFH� RI�
GHVLJQ�±�DVNLQJ�WKH�ULJKW�TXHVWLRQV��3URFHHGLQJV�
RI�,%36$�������*ODVJRZ�������������
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