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$%675$&7�
$V� SDUW� RI� WKH� $GYDQFHG� 'HVLJQ� �� 2SWLPL]DWLRQ�
�$'237�� SURMHFW�� ZH� RUJDQL]HG� D� GHVLJQ� RSWLPL]D�
WLRQ�FRPSHWLWLRQ�LQ�ODWH�������ZLWK�DQ�RULJLQDO�JRDO�RI�
WHVWLQJ� EXLOGLQJ� GHVLJQ� RSWLPL]DWLRQ� WRROV� DQG� WKHLU�
DSSOLFDWLRQV� LQ� GHVLJQ� SURFHVV�� 'HVSLWH� WKDW� RXU�
RULJLQDO�JRDO�ZDV�PLVVHG�GXH�WR�VRIWZDUH�GHOD\V�� WKH�
FRPSHWLWLRQ� LWVHOI� ZDV� D� JUHDW� VXFFHVV�� ZLWK� PRUH�
WKDQ� ���� SHRSOH� WDNLQJ� SDUW� DQG� �� ZLQQHUV� VHOHFWHG�
IURP� ��� ILQDO� VXEPLVVLRQV�� 7KHVH� VXEPLVVLRQV�
SURYLGH�H[FHOOHQW�LQVLJKW�LQWR�WKH��PDQXDO��RSWLPL]D�
WLRQ� DSSURDFKHV� WDNHQ� E\� SDUWLFLSDQWV� ZLWK� GLYHUVH�
EDFNJURXQG� DQG� H[SHULHQFHV�� 7KLV� SDSHU� SUHVHQWV� LQ�
GHWDLO� KRZ� WKH� FRPSHWLWLRQ� ZDV� RUJDQL]HG�� DQG�
DQDO\VHV� WKH� VXEPLVVLRQV� UHFHLYHG�� ,Q� DGGLWLRQ�� WKH�
DSSOLFDWLRQ� RI� GHVLJQ� FRPSHWLWLRQ� LQ� FODVVURRPV� LV�
GLVFXVVHG��:H� EHOLHYH� WKH� OHVVRQV� OHDUQHG� IURP� WKH�
FRPSHWLWLRQ� ZLOO� JXLGH� IXWXUH� GHYHORSPHQW� RI�
RSWLPL]DWLRQ� WRROV� DQG� WKHLU� LQWHJUDWLRQ� LQWR� WKH�
EXLOGLQJ�GHVLJQ�SUDFWLFH��

,1752'8&7,21�
7KLV� SDSHU� SUHVHQWV� D� EXLOGLQJ� GHVLJQ� RSWLPLVDWLRQ�
FRPSHWLWLRQ� KHOG� EHWZHHQ�1RYHPEHU� DQG�'HFHPEHU�
������ 7KH� FRPSHWLWLRQ� ZDV� SDUW� WKH� $GYDQFHG�
'HVLJQ���2SWLPLVDWLRQ� �$'237L�� SURMHFW� IXQGHG�E\�
WKH� 8.� 7HFKQRORJ\� 6WUDWHJ\� %RDUG�� ,Q� WKH� SURMHFW��
'HVLJQ%XLOGHU� 6RIWZDUH� /WG��� 'H� 0RQWIRUW�
8QLYHUVLW\� DQG� =HUR� (QHUJ\�'HVLJQ� /WG�� WHDPHG� XS�
WR� GHYHORS� LQQRYDWLYH� EXLOGLQJ� SHUIRUPDQFH�
VLPXODWLRQ�VRIWZDUH� IRU�DVVLVWLQJ�GHFLVLRQ�PDNLQJ� LQ�
YDULRXV� VWDJHV� RI� OLIH� F\FOH� RI� EXLOGLQJV�� 7KH� PDLQ�
JRDO�RI�WKH�SURMHFW�LV�WR�GHYHORS�EXLOGLQJ�GHVLJQ�WRROV�
ZLWK� UREXVW� DOJRULWKPLF� RSWLPLVDWLRQ� FDSDELOLW\�
VXLWDEOH� IRU� VHOHFWLQJ� SUDFWLFDO� DQG� FRVW�HIIHFWLYH�
HQHUJ\�VDYLQJ�PHDVXUHV��$�UDQJH�RI� WRROV�KDYH�EHHQ�
GHYHORSHG�GXULQJ� WKH�SURMHFW��VXFK�DV�'HVLJQ%XLOGHU�
-RE6HUYHU� DQG� 2SWLPLVDWLRQ�� M(3OXV�($LL�� VXUURJDWH�
PRGHOOLQJ�PHWKRGV��DQG�WKH�M(3OXV�6LPXODWLRQ�6HUYHU�
�-(66�� SODWIRUP�� 7KH� RULJLQDO� SXUSRVH� RI� WKH�
FRPSHWLWLRQ� ZDV� WR� UDLVH� DZDUHQHVV� RI� EXLOGLQJ�
GHVLJQ�RSWLPLVDWLRQ�PHWKRGV��DQG�WR�WHVW�WKH�XVDELOLW\�
RI�WKH�$'237�WRROV��+RZHYHU��WKH�RXWFRPH�IURP�WKH�
FRPSHWLWLRQ� H[FHHGHG� RXU� SUHYLRXV� H[SHFWDWLRQV� LQ�
PDQ\� ZD\V�� ,Q� WKLV� SDSHU� ZH� ZLOO� GLVFXVV� WKH�

H[SHULHQFHV� DQG� OHVVRQV� OHDUQHG� IURP� WKH�
FRPSHWLWLRQ��
7KH�DSSOLFDWLRQ�RI�QXPHULFDO�RSWLPL]DWLRQ�LQ�EXLOGLQJ�
GHVLJQ�KDV�JDLQHG�ZLGH�LQWHUHVW�IURP�ERWK�DFDGHPLFV�
DQG� SUDFWLWLRQHUV�� $SSOLFDWLRQV� RI� RSWLPLVDWLRQ�
PHWKRGV� KDYH� EHHQ� UHSRUWHG� LQ� PDQ\� DFDGHPLF�
SXEOLFDWLRQV�� PRVW� RI� ZKLFK� ZHUH� FDUULHG� RXW� E\�
FRXSOLQJ� RSWLPLVDWLRQ� WRROV� �H�J�� 0DWODE� *OREDO�
2SWLPLVDWLRQ� 7RROER[�� *HQ2SW LLL �� RU� UHVHDUFK�
SDFNDJHV� GHYHORSHG� LQ� KRXVH��� ZLWK� EXLOGLQJ�
VLPXODWLRQ�WRROV��6XFK�DSSURDFKHV�DUH�QRW�VXLWDEOH�IRU�
SUDFWLWLRQHUV�� ZKR� DUH� RIWHQ� FRQVWUDLQHG� E\� WLPH��
SURJUDPPLQJ�VNLOOV��DQG�DFFHVV�WR�VXLWDEOH�FRPSXWLQJ�
IDFLOLWLHV�� 6SHFLDOL]HG� RSWLPLVDWLRQ� WRROV� DOVR� H[LVW��
VXFK�DV�%(RSWLY�IRU� UHVLGHQWLDO�EXLOGLQJV�DQG�(FRWHFW�
IRU� VKDGLQJ� GHYLFHV�� :KROH�EXLOGLQJ� RSWLPLVDWLRQ�
WRROV� WKDW� ILW� LQ� YDULRXV� VWDJHV�RI� WKH�GHVLJQ�SURFHVV�
DUH� \HW� WR� EH� GHYHORSHG�� (DUO\� H[DPSOHV� RI� VXFK�
GHYHORSPHQWV� FDQ� EH� VHHQ� LQ� $XWRGHVN� 9DVDUL�� ,(6�
237,0,6(�� DQG� 'HVLJQ%XLOGHU� 2SWLPLVDWLRQ�� 7KH�
TXHVWLRQ� UHPDLQV�� KRZHYHU�� ZKHWKHU� RSWLPL]DWLRQ�
WRROV� FDQ� EULQJ� DERXW� D� VWHS� FKDQJH� LQ� EXLOGLQJ�
GHVLJQ� SUDFWLFH�� DQG� JLYH� XV� EHWWHU� EXLOGLQJV� DV� D�
UHVXOW�� 7KH� LQWHQWLRQ� RI� WKH� FRPSHWLWLRQ� LV� WR� ILQG�
VRPH�DQVZHUV�WR�WKLV�TXHVWLRQ��
:K\� GLG� ZH� FKRRVH� WKH� IRUPDW� RI� D� GHVLJQ�
FRPSHWLWLRQ"� &RPSDUHG� WR� DOWHUQDWLYH� PHWKRGV� IRU�
FROOHFWLQJ� LQIRUPDWLRQ�RQ�KRZ�RSWLPLVDWLRQ�PHWKRGV�
ILW� LQWR� UHDO�OLIH� GHVLJQ� SURFHVV�� VXFK� DV� VXUYH\V��
LQWHUYLHZV� DQG� IRFXV� JURXSV�� D� FRPSHWLWLRQ� LV� PRUH�
µIXQ¶��)LUVWO\�� SDUWLFLSDQWV� FDQ�EH�PRUH�PRWLYDWHG� WR�
GR� WKHLU� EHVW� LQ� WKH� WDVN�� 6HFRQGO\�� DSDUW� IURP� WKH�
GHVLJQ� EULHI� DQG� WKH� LQIRUPDWLRQ� DERXW� WKH�
DYDLODELOLW\� RI� WRROV�� SDUWLFLSDQWV� DUH� QRW� H[SRVHG� WR�
FRPPXQLFDWLRQV� WKDW� PD\� LQWHUIHUH� ZLWK� WKHLU� RZQ�
GHFLVLRQ�PDNLQJ� SURFHVV�� ,Q� WKLV� ZD\�� ZH� �WKH�
RUJDQL]HUV�� FDQ� PDLQWDLQ� D� SDVVLYH� UROH�� DQG� GHULYH�
ILQGLQJV�RQO\�IURP�VXEPLWWHG�UHSRUWV�DQG�IHHGEDFNV��
:H� KDG� WZR� TXHVWLRQV� LQ� PLQG� ZKHQ� GHVLJQLQJ� WKH�
FRPSHWLWLRQ��
 :KDW� DUH� WKH�SURFHVVHV� XVHG� E\�GHVLJQHUV�ZKHQ�

DSSURDFKLQJ� D� FKDOOHQJLQJ� PXOWL�FULWHULD� GHVLJQ�
SUREOHP"�
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 +RZ� XVHIXO� DUH� RSWLPLVDWLRQ� WRROV� LQ� VXFK�
SURFHVVHV"�

6LQFH� WKH� SODQQHG� FRPSHWLWLRQ� ZDV� FRLQFLGHG� ZLWK�
WHDFKLQJ� DFWLYLWLHV� RI� VRPH� RI� FR�DXWKRUV�� ZH� ZHUH�
DEOH�WR�WHVW�WKH�FRPSHWLWLRQ�LQ�FODVVURRP�IRU�WHDFKLQJ�
SXUSRVH��ZKLFK�ZLOO�EH�GLVFXVVHG�IXUWKHU�LQ�WKH�SDSHU���
7KH�ERG\�RI�WKH�SDSHU�FRQWDLQV�IRXU�SDUWV��GHWDLOV�RI�
WKH� GHVLJQ� RI� WKH� FRPSHWLWLRQ�� DQDO\VLV� RI� WKH�
VXEPLVVLRQV� DQG� UHVXOWV�� FDVH� VWXG\� RQ� GHVLJQ� DQG�
RSWLPLVDWLRQ� DSSURDFK�XVHG�E\� FRPSHWLWLRQ� HQWUDQWV��
DQG� GLVFXVVLRQV� RQ� RXU� H[SHULHQFH� RI� XVLQJ� WKH�
FRPSHWLWLRQ�IRU�WUDLQLQJ�SXUSRVH��

'(6,*1�237,0,6$7,21�
&203(7,7,21�
:KHQ� GHVLJQLQJ� WKH� FRPSHWLWLRQ� WDVN�� ZH� GUHZ�
OHVVRQV� IURP� WKUHH� VRXUFHV� DV� UHIHUHQFHV�� 5HLQKDUW�
DQG� FROOHDJXHV� �5HLQKDUW� HW� DO��� ������ UHSRUWHG� WKHLU�
H[SHULHQFH�RI�WHDFKLQJ�EXLOGLQJ�HQHUJ\�VLPXODWLRQ�DV�
D� JDPH� WR� DUFKLWHFWXUDO� VWXGHQWV�� 7KH� VWXGHQWV� ZHUH�
JLYHQ����PLQXWHV�WR�FRPSOHWH�D�WDVN�RI�LPSURYLQJ�DQ�
RIILFH� EXLOGLQJ� GHVLJQ� ZLWK� D� WRWDO� RI� RYHU� ��������
GHVLJQ� YDULDQWV�� 7KH� DYDLODEOH� GHVLJQ� RSWLRQV�
LQFOXGHG� EXLOGLQJ� IRUPV�� RULHQWDWLRQV�� HQYHORSH�
FRQILJXUDWLRQV��URRI��ZDOO��ZLQGRZ�FRQVWUXFWLRQV�DQG�
JOD]LQJ�UDWLRV���H[WHUQDO�VKDGLQJ��OLJKWLQJ��DQG�FRQWURO�
RSWLRQV�� &RVW� IRU� HDFK� GHVLJQ� LV� FDOFXODWHG� XVLQJ�
URXJK�HVWLPDWHV�DQG�PXVW�ILW�ZLWKLQ�D�VHW�EXGJHW��7KH�
VWXGHQWV� ZHUH� QRW� UHTXLUHG� WR� FDUU\� RXW� VLPXODWLRQV��
,QVWHDG��WKH\�VXEPLWWHG�SURSRVHG�GHVLJQV�WR�D�WHDP�RI�
PRGHOOHUV� ZKR� FDUULHG� RXW� DQQXDO� VLPXODWLRQV� DQG�
SURYLGHG� PRQWKO\� IXHO� EUHDNGRZQ� DQG� KHDW� EDODQFH�
UHSRUWV� EDFN� WR� WKH� VWXGHQWV�� 7KH� VWXGHQWV� WKHQ�
VXEPLWWHG� DOWHUQDWLYH� GHVLJQV� DIWHU� UHYLHZLQJ� WKH�
UHVXOWV� IURP� WKH� SUHYLRXV� URXQGV�� 'XH� WR� WKH� ���
PLQXWH� WLPH�FRQVWUDLQWV�� WKH� VWXGHQWV�FRXOG�RQO\� WHVW�
XS�WR����GLIIHUHQW�GHVLJQV�GXULQJ�WKH�JDPH��
7KH� DUUDQJHPHQW� RI� WKH� VLPXODWLRQ� JDPH� LV� FOHDUO\�
DSSURSULDWH� IRU� WKH� DUFKLWHFWXUDO� VWXGHQWV� ZKR� KDYH�
QRW� UHFHLYHG� VXIILFLHQW� WUDLQLQJ� LQ� PRGHOOLQJ�� $V� D�
UHVXOW�� WKH\� KDYH� WR� UHO\� RQ� OLPLWHG� IHHGEDFN� IURP�
GHGLFDWHG� PRGHOOHUV�� $OVR�� GXH� WR� WKH� H[SHQVLYH�
QDWXUH� RI� EXLOGLQJ� VLPXODWLRQ�� WKH� VWXGHQWV� FDQ� RQO\�
H[SORUH� D� VPDOO� QXPEHU� RI� GHVLJQ� RSWLRQV�� ZKLFK�
PDNHV� LW� LQIHDVLEOH� WR� DGRSW� D� ³VFLHQWLILF´� DSSURDFK��
VXFK� DV� FDUU\LQJ� RXW� VHQVLWLYLW\� DQDO\VLV� RQ� GHVLJQ�
SDUDPHWHUV�� 7KLV� VLWXDWLRQ� LV� UDWKHU� VLPLODU� WR� ZKDW�
DUFKLWHFWV�IDFH�LQ�UHDO�OLIH�SURMHFWV��L�H��WKHLU�DELOLW\�WR�
H[SORUH�GHVLJQ�RSWLRQV�LV�VHYHUHO\�FRQVWUDLQHG�E\�WKH�
OLPLWDWLRQV� RI� FRPPXQLFDWLRQ�� WLPH� DQG� UHVRXUFHV��
)RU� RXU� SXUSRVH�� KRZHYHU�� WKH� SDUWLFLSDQWV� DUH�
H[SHFWHG�WR�EH�VXIILFLHQWO\�IOXHQW�ZLWK�PRGHOOLQJ��DQG�
WKH� WLPH�UHVRXUFHV� FRQVWUDLQWV� DUH� QRW� DV� VWULFW� DV�
WKRVH�LQ�WKH�FODVVURRPV��
7KH�VHFRQG�UHIHUHQFH�SRLQW�ZDV�IURP�WKH�H[SHULHQFH�
RI�RQH�RI� WKH�FRDXWKRUV�RQ�RUJDQL]LQJ�D�FRPSHWLWLRQ�
EHWZHHQ� KXPDQ� GHVLJQ� DSSURDFK� DQG� DOJRULWKPLF�
RSWLPLVDWLRQ�� 7KH� FRPSHWLWLRQ� ZDV� FDUULHG� RXW� RYHU�
WKH�FRXUVH�RI�D���GD\�06F�PRGXOH�DW� WKH�&HQWUH� IRU�

$OWHUQDWLYH� 7HFKQRORJ\� �&$7�� LQ� :DOHV�� 6WXGHQWV�
ZHUH�JLYHQ�D�EXLOGLQJ�GHVLJQ�SUREOHP�RI�D�GZHOOLQJ��
ZKLFK� WKH\� RSWLPLVHG� WKURXJK� WULDO�DQG�HUURU� DQG�
DQDO\VLV�RI�WKHUPDO��FRVW�DQG�HPERGLHG�&2��PRGHOV���
$W� WKH� VDPH� WLPH� WKH� VDPH� GHVLJQ� SUREOHP� ZDV�
DSSURDFKHG�XVLQJ�D�VXUURJDWH�PRGHOOLQJ�RSWLPLVDWLRQ�
DSSURDFK��7KH�GHVLJQ�RSWLRQV�LQFOXGHG�VKDSH��JOD]LQJ�
UDWLR��ZLQGRZ� DQG� FRQVWUXFWLRQ� W\SH�� LQVXODWLRQ�� DLU�
WLJKWQHVV�� VKDGLQJ�� OLJKWLQJ�� KHDWLQJ� DQG� UHQHZDEOH�
V\VWHPV�� 7KH� WRWDO� QXPEHU� RI� GHVLJQV� ZDV� RYHU�
��������� $OO� NQRZQ� GHVLJQV� KDG� SUHYLRXVO\� EHHQ�
FDOFXODWHG�� VR� D� FRPSDULVRQ� RI� WKH� GLIIHUHQW�
RSWLPLVDWLRQ� DSSURDFKHV� DJDLQVW� WKH� NQRZQ� 3DUHWR�
IURQW��FDUERQ�HPLVVLRQ�YV��FRVW��ZDV�SRVVLEOH��
)RU�XV��SDUW�RI� WKH�SXUSRVH�RI� WKLV�H[HUFLVH� LV� WR� VHH�
KRZ� RSWLPLVDWLRQ� DOJRULWKPV� SHUIRUP� FRPSDUHG� WR�
HPSLULFDO� GHVLJQ� DSSURDFKHV�� 7HQ� VWXGHQWV� ZLWK� ��
FRPSXWHUV�ZRUNHG����KRXUV�SHU�GD\� IRU�����GD\V�RQ�
WKH� SUREOHP�� DQG� SURGXFHG� VROXWLRQV� WKDW� DUH�
FRPSDUDEOH� WR�ZKDW� DOJRULWKPV�ZRXOG� ILQG�ZLWKLQ� ��
KRXUV� RQ� RQH� FRPSXWHU�� 7KH� WDVN� ZDV� UHODWLYHO\�
VLPSOH�DQG�GLG�QRW�UHIOHFW�WKH�OHYHO�RI�FRPSOH[LW\�WKDW�
GHVLJQHUV� UHJXODUO\� IDFH� LQ� QRQ�GRPHVWLF� EXLOGLQJV��
7KH�DERYH�WZR�H[DPSOHV�ERWK�KDYH�SUHVFULEHG�GHVLJQ�
RSWLRQV� DQG� ILQLWH� QXPEHU� RI� SRVVLEOH� GHVLJQV�� :H�
ZDQWHG�D�PRUH�RSHQ�HQGHG�SUREOHP�RI�ZKLFK�QHLWKHU�
WKH�RUJDQL]HUV�QRU�WKH�SDUWLFLSDQWV�FDQ�NQRZ�ZKDW�WKH�
EHVW�VROXWLRQ�LV��
7KH�H[DPSOH�RI�RSHQ�HQGHG�SUREOHPV�FDPH�IURP�WKH�
VWXGHQW� PRGHOOLQJ� FRPSHWLWLRQV� RI� WKH� ,%36$�
%XLOGLQJ� 6LPXODWLRQ� FRQIHUHQFHV�� 7KH� FRPSHWLWLRQV�
LQ� %6¶�� Y �DQG� %6¶�� YL �ZHUH� PRGHOOLQJ� RI� FRQWURO�
VWUDWHJLHV� IRU� WKH� K\EULG� YHQWLODWLRQ� V\VWHP� RI� D�
SXEOLF� EXLOGLQJ�� 7KH� EXLOGLQJ� ZDV� SUHGHILQHG��
KRZHYHU��SDUWLFLSDQWV�KDG�IUHHGRP�WR�LPSOHPHQW�DQ\�
FRQWURO�VWUDWHJLHV�XVLQJ�DQ\�PRGHOOLQJ� WRROV��DV� ORQJ�
DV�WKH�FRPIRUW�FULWHULD�ZHUH�PHW��(QWULHV�ZHUH�MXGJHG�
E\�WKH�UHSRUWHG�PRGHOOLQJ�DSSURDFK�DQG�WKH�UHVXOWDQW�
HQHUJ\�SHUIRUPDQFH��,Q�%6¶��YLL��WKH�FRPSHWLWLRQ�WDVN�
LV�WR�GHVLJQ�DQ�HQHUJ\�SRVLWLYH�GZHOOLQJ�ZLWK�D�IRFXV�
RQ� PDWFKLQJ� UHQHZDEOH� VRXUFHV� WR� SUHGHILQHG�
KRXVHKROG� FRQVXPSWLRQ� SDWWHUQV�� 6LQFH� SDUWLFLSDQWV�
FDQ� XVH� DQ\� VLPXODWLRQ� WRROV�� DV� ORQJ� DV� LW� LV�
³YDOLGDWHG� FRGH´�� WKH� FRPSHWLWLRQ� LV� RSHQ� WR� DEXVH�
VLPSO\� EHFDXVH� RI� WKH� HUURU�SURQH� QDWXUH� RI�
PRGHOOLQJ��
:H� GHEDWHG� ORQJ� DQG� KDUG� RQ� ZKHWKHU� WR� PDNH�
VXEPLWWLQJ�LQ�'HVLJQ%XLOGHU�IRUPDW�D�UHTXLUHPHQW�RI�
WKLV� FRPSHWLWLRQ��8QIRUWXQDWHO\� ZH� FRXOG� QRW� ILQG� D�
YLDEOH�DOWHUQDWLYH�RSWLRQ�WKDW�DOORZHG�XV�WR�FKHFN�WKH�
TXDOLW\� RI� WKH�PRGHOV� DQG� WR� MXGJH� HQWULHV� EDVHG� RQ�
REMHFWLYH� PHDVXUHV�� �-XVW� LPDJLQH� KRZ� ZH� ZHUH�
JRLQJ�WR�UHDG�WKURXJK����(QHUJ\3OXV�PRGHOV�WR�FKHFN�
HUURUV� LI� ZH� KDG� DOORZHG� ,')� DV� D� VXEPLVVLRQ�
IRUPDW��� ,Q� WKH� HQG�� ZH� GHFLGHG� WR� DOORZ� RQO\�
'HVLJQ%XLOGHU�VXEPLVVLRQV�ZKLOH�DOORZLQJ�VXIILFLHQW�
IUHHGRP� IRU� LQQRYDWLYH� GHVLJQV�� 7KH� FRPSHWLWLRQ�
VKRXOG� SURYLGH� D� JRRG� FKDOOHQJH� IRU� D� UDQJH� RI�
GLIIHUHQW� OHYHOV� RI� VNLOO� ZLWK� EXLOGLQJ� GHVLJQ� DQG�
EXLOGLQJ� HQHUJ\� VLPXODWLRQ�� +RZHYHU�� WKH�
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SDUWLFLSDQWV� QHHGHG� VRPH� H[SHULHQFH� ZLWK�
'HVLJQ%XLOGHU� DQG� (QHUJ\3OXV� VLPXODWLRQ� WR� HQWHU�
WKH�FRPSHWLWLRQ��
$OO� RI� WKH� DERYH�PHQWLRQHG� FRPSHWLWLRQV� IRFXV� RQ�
HQHUJ\�� ZLWK� HLWKHU� FRVW� RU� FRPIRUW� DV� D� FRQVWUDLQW��
5HDO�OLIH� SUREOHPV� WHQG� WR� EH� PRUH� FRPSOLFDWHG�� ,Q�
WKLV� FRPSHWLWLRQ�� ZH� GHILQH� WKH� IROORZLQJ� GHVLJQ�
REMHFWLYHV�DORQJVLGH�IXQFWLRQDO�VSHFLILFDWLRQV��
 0LQLPLVHV�RSHUDWLRQDO�FDUERQ�HPLVVLRQV��
 0LQLPLVHV�FRQVWUXFWLRQ�FRVW��
 6DWLVILHV�WKH�FRPIRUW�FULWHULD�EDVHG�RQ�$6+5$(�

���VWDQGDUG��
 6DWLVILHV�WKH�PLQLPXP�GD\OLJKWLQJ�UHTXLUHPHQW��
7KH� VLWH� LV� ORFDWHG� VRXWK� RI� /RQGRQ�� QRW� IDU� IURP�
*DWZLFN�$LUSRUW�DQG�WKH�OD\RXW�LV�VKRZQ�LQ�)LJXUH����
7KH�EXLOGLQJ�FDQ�EH�SRVLWLRQHG�DQ\ZKHUH�ZLWKLQ�WKH�
UHG�GDVKHG�VLWH�ERXQGDU\��

$�VXPPDU\�RI�WKH�UHTXLUHG�EXLOGLQJ�VL]H�LV�DV�EHORZ��
 7RWDO�IORRU�DUHD��������P��
 7RWDO� ³2IILFH´� IORRU� DUHD� �2IILFH� DFWLYLW\�

WHPSODWH�� �� $W� OHDVW� �����P��� RI� ZKLFK� DW� OHDVW�
���P��DUH�FHOOXODU�RIILFHV�

 7RWDO� ³8WLOLW\´� IORRU� DUHD� �8WLOLW\� DFWLYLW\�
WHPSODWH����$W�OHDVW����P��

 5HPDLQGHU� RI� WKH� VSDFH� DUH� ³&LUFXODWLRQ´� IORRU�
DUHD��&LUFXODWLRQ�DFWLYLW\�WHPSODWH��

 0LQLPXP�VWRUH\�KHLJKW�LV����P�
$SDUW� IURP� WKH� FRQVWUDLQWV� PHQWLRQHG� DERYH��
SDUWLFLSDQWV� KDYH� FRPSOHWH� IUHHGRP� WR� FUHDWH� DQ\�
EXLOGLQJ�IRUP�DQG�LQWHUQDO�OD\RXW��$OO�GHVLJQ�RSWLRQV�
WKDW� DUH� DYDLODEOH� WR� SDUWLFLSDQWV� DUH� VXPPDUL]HG� LQ�
7DEOH� ��� $OO� FRPSRQHQWV� DUH� FRVWHG� LQ�
'HVLJQ%XLOGHU��
7KH� FRPSHWLWLRQ� HQWULHV� PXVW� LQFOXGH� D�
'HVLJQ%XLOGHU� PRGHO� DQG� D� EULHI� UHSRUW� IRUP�� 7KH�
HQWULHV�ZHUH�MXGJHG�WKURXJK�D���VWDJH�SURFHVV��6WDJH�
�� LGHQWLILHG� D� VKRUW� OLVW� RI� HQWULHV�EDVHG�RQ� UHSRUWHG�
FDUERQ�DQG�FRVW� ILJXUHV��7KH� VKRUW� OLVW�RI� VXFFHVVIXO�
HQWULHV� ZHUH� GHFLGHG� XVLQJ� D� V\VWHPDWLF� WHFKQLTXH��

(DFK� VXEPLVVLRQ� ZLOO� KDYH� LWV� RSHUDWLRQDO� FDUERQ�
HPLVVLRQV� DQG� FRQVWUXFWLRQ� FRVW� GDWD� SORWWHG� RQ�
VFDWWHU� GLDJUDP� �VHH� )LJXUH� ���� 7KH� VKRUW� OLVW� RI�
GHVLJQV� ZLOO� EH� LGHQWLILHG� DV� WKRVH� WKDW� PHHW� WKH�
FRPSHWLWLRQ� UHTXLUHPHQWV� DQG� OLH� FORVHVW� WR� WKH�
³3DUHWR�)URQW´��

6WDJH���LGHQWLILHG�ZLQQHUV�E\�IXUWKHU�TXDOLW\�FKHFN�RI�
WKH� PRGHOV� DQG� VXEMHFWLYH� MXGJHPHQW� RQ� WKH�
IROORZLQJ�FULWHULD��
 'D\OLJKWLQJ� DQG� FRPIRUW� SHUIRUPDQFH� RI� WKH�

EXLOGLQJ� �DV� ZHOO� DV� WKH� FRVW� DQG� FDUERQ�
SHUIRUPDQFH�DOUHDG\�FRQVLGHUHG�LQ�6WDJH�����7KH�
ZLQQLQJ� HQWULHV� ZLOO� SURYLGH� D� VHQVLEOH� EDODQFH�
EHWZHHQ�FRVW�DQG�FDUERQ�HQHUJ\�SHUIRUPDQFH��

 3UDFWLFDOLWLHV� ±� LV� WKH� GHVLJQ� DFWXDOO\� EXLOGDEOH�
DQG�ZRXOG�LW�ZRUN�LQ�SUDFWLFH"�

 ,QQRYDWLRQ�±�FUHGLW�ZLOO�EH�JLYHQ�IRU�FUHDWLYH�XVH�
RI�QHZ�RU�XQXVXDO�GHVLJQ�WHFKQLTXHV�RU�EXLOGLQJ�
FKDUDFWHULVWLFV��

 $HVWKHWLFV� ±� GRHV� WKH� EXLOGLQJ� GHVLJQ� ILW� ZHOO�
ZLWKLQ�WKH�VLWH�DQG�ORRN�SOHDVLQJ�IURP�WKH�RXWVLGH�
DV� ZHOO� DV� IXOILOOLQJ� WKH� QHHGV� RI� WKH� RFFXSDQWV�
LQVLGH"�

 4XDOLW\�RI�WKH�DUJXPHQW�VXSSRUWLQJ�WKH�VXEPLWWHG�
GHVLJQ��

 &RQVLGHUDWLRQ�DQG�GHWDLOV�WKDW�KDYH�JRQH�LQWR�WKH�
VXEPLVVLRQ��

7KH� FRPSHWLWLRQ� ZDV� ODXQFKHG� RQ� ���2FWREHU� �����
ZLWK�D�FORVLQJ�GDWH� IRU�VXEPLVVLRQ�RQ����'HFHPEHU��
ZKLFK�ZDV�ODWHU�H[WHQGHG�WR����'HFHPEHU�������'XH�

 
�

Figure 1 Building site layout 
�

�

Table 1 Available design options 
�

6LWH�DQG�RULHQWDWLRQ� $Q\ZKHUH�LQ�PDUNHG�DUHD�
%XLOGLQJ�JHRPHWU\�
DQG�OD\RXW�

)UHHGRP�RQ�OD\RXW�SURYLGHG�WKH�
IORRU�DUHD�UHTXLUHPHQWV�DUH�PHW�

0DWHULDOV� )L[HG�VHW�RI����RSWLRQV�
&RQVWUXFWLRQV� )UHH�WR�GHILQH�FXVWRP�FRQVWUXFWLRQV�

XVLQJ�WKH����FRPSHWLWLRQ�PDWHULDOV��
:LQGRZ�VL]H�DQG�
SRVLWLRQ�

8QOLPLWHG�

*OD]LQJ�W\SH� )L[HG�VHW�RI����RSWLRQV��LQFOXGLQJ�
GRXEOH�RU�WULSOH�JOD]LQJ�ZLWK�
GLIIHUHQW�JDVHV�DQG�FRDWLQJV�

%OLQGV� )L[HG�VHW�RI���RSWLRQV�
/RFDO�VKDGLQJ� )L[HG�VHW�RI���RSWLRQV�
/LJKWLQJ� )L[HG�VHW�RI���RSWLRQV��LQFOXGLQJ�

&)/��7��DQG�/('�OLJKWLQJ��6RPH�
ZLWK�GD\OLJKW�FRQWURO�

+9$&� )L[HG�VHW�RI���RSWLRQV��LQFOXGLQJ�
)DQ�FRLO��9$9��95)��DLU�VRXUFH�
KHDW�SXPS��JURXQG�VRXUFH�KHDW�
SXPS��ORZ�WHPSHUDWXUH�UDGLDWRU�DQG�
FKLOOHG�EHDP�V\VWHPV��6RPH�RI�WKHP�
XVH�RQO\�QDWXUDO�YHQWLODWLRQ�IRU�
FRROLQJ��

&RQWURO��VFKHGXOHV�
DQG�VHWSRLQWV��

8QOLPLWHG�
�

6LWH�DUHD

3RVLWLRQ�RI�
([DPSOH�%XLOGLQJ

6XUURXQGLQJ�EXLOGLQJV
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WR�GHOD\V�RQ�RXU�VLGH��WKH�'HVLJQ%XLOGHU�RSWLPLVDWLRQ�
WRRO� DQG� WKH� M(3OXV�RQOLQH� VLPXODWLRQ� IDFLOLWLHV�ZHUH�
QRW� DYDLODEOH� WR� WKH� SDUWLFLSDQWV� XQWLO� ��� 1RYHPEHU�
DQG� ��� 'HFHPEHU�� UHVSHFWLYHO\�� 7KHVH� GHOD\V� KDYH�
VHYHUHO\� OLPLWHG� WKH� XVHIXOQHVV� RI� VXFK� WRROV� WR� WKH�
SDUWLFLSDQWV�� :LQQHUV� RI� WKH� FRPSHWLWLRQ� ZHUH�
DQQRXQFHG�RQ����-DQXDU\��������

5(68/76�$1'�$1$/<6,6�
����SDUWLFLSDQWV�IURP����FRXQWULHV�UHJLRQV�UHJLVWHUHG�
IRU�WKH�FRPSHWLWLRQ��DQG�GRZQORDGHG�WKH�FRPSHWLWLRQ�
ILOH�SDFNDJH��%\����'HFHPEHU�����������VXEPLVVLRQ�
IURP����FRXQWULHV�ZHUH�UHFHLYHG��VHH�)LJXUH�����6SDLQ�
VWDQGV� RXW� LQ� WKH� FKDUW� EHFDXVH� WKH� FRPSHWLWLRQ�ZDV�
XVHG� DV� DQ� DVVLJQPHQW� IRU� DQ�06F�PRGXOH�� DQG� WKH�
VWXGHQWV� �LQ� JURXSV�� ZHUH� UHTXLUHG� WR� PDNH� D�
VXEPLVVLRQ�� 7KHVH� DFFRXQW� IRU� �� RI� WKH� ��� HQWULHV�
IURP� 6SDLQ�� $PRQJ� DOO� HQWULHV�� ��� ZHUH� IURP�
DFDGHPLD�� LQFOXGLQJ� VWXGHQWV�� DQG� ��� ZHUH� IURP�
SUDFWLWLRQHUV��

5HSRUWHG� FRQVWUXFWLRQ� FRVW� DQG� RSHUDWLRQDO� FDUERQ�
HPLVVLRQV�RI�DOO�HQWULHV�DUH�SORWWHG�RQ�FKDUW�LQ�)LJXUH�
���,Q�DGGLWLRQ��D�UHIHUHQFH�FDVH�LV�DOVR�LQFOXGHG��7KH�
UHIHUHQFH� FDVH� LV� EDVHG� RQ� WKH� H[DPSOH� EXLOGLQJ�
LQFOXGHG�LQ�WKH�FRPSHWLWLRQ�VXSSRUW�SDFN��ZLWK�PLQRU�
FKDQJHV�VR�WKDW�LW�PHHWV�DOO�FRPSHWLWLRQ�UHTXLUHPHQWV��
,QLWLDO� VFUHHQLQJ� E\� GHVLJQ� UHTXLUHPHQWV� DQG�
SUR[LPLW\� WR� WKH� 3DUHWR� IURQW� UHVXOWHG� LQ� ��
VXEPLVVLRQV� �VHH� )LJXUH� ��� EHLQJ� VKRUWOLVWHG� IRU� WKH�
ILQDO� URXQG�� 7ZR� RI� WKRVH� ����� DQG� �����ZHUH� ODWHU�
IRXQG� WR� FRQWDLQ� IHDWXUHV� WKDW� ZHUH� GLVDOORZHG�
DFFRUGLQJ�WR�WKH�FRPSHWLWLRQ�UXOHV�DQG�ZHUH�WKHUHIRUH�
GLVTXDOLILHG�� 7KH� UHG� GLDPRQGV� RQ� )LJXUH� �� DUH�
HQWULHV� WKDW� ZHUH� GLVTXDOLILHG� IRU� VRPH� UHDVRQ��
W\SLFDOO\��

 'LVFRPIRUW� RU� GD\OLJKWLQJ� UHTXLUHPHQWV� QRW�
UHVSHFWHG�

 &RQVWUXFWLRQV�XVLQJ�QRQ�FRPSHWLWLRQ�PDWHULDOV�
 7RWDO�EXLOGLQJ�DUHD�RXWVLGH�WKH�DOORZHG�OLPLWV�
 ,QFRUUHFW�PRGHO�RSWLRQV�XVHG��
 6LWH�RULHQWDWLRQ�FKDQJHG�
7KUHH�ZLQQHUV�ZHUH� VHOHFWHG� IURP� WKH� VKRUWOLVW� E\� D�
SDQHO� RI� MXGJHV� IURP� WKH� $'237� WHDP� ZKLFK�
LQFOXGHV� UHSUHVHQWDWLYHV� IURP� DFDGHPLD�� LQGXVWU\�
FRQVXOWDQWV� DQG� VRIWZDUH� GHYHORSHUV�� $OO� VXEPLWWHG�
PDWHULDO�ZDV�FRQVLGHUHG�LQ�WKH�ILQDO�MXGJLQJ�SURFHVV��
�VW�3UL]H�ZDV�DZDUGHG�WR�7UDQ�7XDQ�IURP�WKH�6FKRRO�
RI� $UFKLWHFWXUH� DW� 8QLYHUVLW\� RI� +DZDLL� DW� 0DQRD��
86$��������1RW�RQO\�ZDV�7UDQ�7XDQ¶V�GHVLJQ�RQ�WKH�
³VZHHW�VSRW´�RQ�WKH�3DUHWR�IURQW�RI�EHVW�GHVLJQV��EXW�
DOVR� GHPRQVWUDWHG� KLJK� DUFKLWHFWXUDO� TXDOLW\� DQG�
DWWHQWLRQ� WR�GHWDLO� LQ� WKH�GHVLJQ�DQG� WKH� UHSRUW�� -RLQW�
�QG�SUL]HV�ZHQW�$PLU�5H]DHL�%D]NLDHL�IURP�(EHUW�	�
%DXPDQQ� &RQVXOWLQJ� (QJLQHHUV�� 86$� ������� DQG�
0LORV�6HDWRYLF�IURP�4XLGGLWD��6HUELD���������5H]DHL�
%D]NLDHL¶V� GHVLJQ� LV� D� YHU\�ZHOO� WKRXJKW� RXW� GHVLJQ�
XVLQJ� QDWXUDO� YHQWLODWLRQ� DQG� EDVHG� RQ� D� FLUFXODU�
IRUP��ZKLFK�LV�HVSHFLDOO\�HIIHFWLYH�IURP�WKH�GD\OLJKW�
DQG� FRVW� SHUVSHFWLYHV�� 7KH� UHSRUW� H[SODLQV� LQ�GHSWK�
WKH� FRQFHSWV� DQG� SURFHVVHV� XVHG� LQ� WKH� GHVLJQ��

�
�

Figure 2 Submissions locations 
�

�

�
�

Figure 3 Operational carbon emissions vs. construction costs 
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6HDWRYLF¶V� VXEPLVVLRQ� LV� D� ZHOO�UHVHDUFKHG� GHVLJQ�
KDYLQJ� WKH� ORZHVW� FDUERQ� HPLVVLRQ� LQ� WKH�
FRPSHWLWLRQ�� ZLWK� QDWXUDO� YHQWLODWLRQ� ZLWK� JRRG�
+9$&� FRQWURO�� 7KH� GHVLJQ� DOVR� XVHV� 3&0V� LQ�
H[WHUQDO�ZDOOV�DQG�FHLOLQJV��

/RRNLQJ�DW�UHSRUWHG�FDUERQ�HPLVVLRQ�ILJXUHV�IURP�DOO�
TXDOLILHG� HQWULHV� ���� LQ� WRWDO��� WKH� DYHUDJH� YDOXH� LV�
������WRQ�&2���UHSUHVHQWLQJ�D�������UHGXFWLRQ�IURP�
WKH� UHIHUHQFH�EXLOGLQJ�SURYLGHG� WR�HQWUDQWV��$YHUDJH�
FRQVWUXFWLRQ�FRVW�LV�*%3������PLOOLRQ��������KLJKHU�
WKDQ� WKH� UHIHUHQFH� FDVH�� +RZHYHU�� WKHUH� DUH� ILYH�
HQWULHV� ZLWK� FRQVWUXFWLRQ� FRVW� RQ� SDU� RU� ORZHU� WKDQ�
WKH� UHIHUHQFH� FDVH�� ZLWK� HQWU\� ���� VKRZLQJ� ������
VDYLQJV� RQ� FRVW�� 7KHVH� UHVXOWV� KDYH� VKRZQ� JUHDW�
SRWHQWLDO�IRU�LPSURYLQJ�EXLOGLQJ�HQHUJ\�SHUIRUPDQFH�
DQG�UHGXFLQJ�FRVW�E\�FDUHIXO�DQDO\VLV�ZLWK�VLPXODWLRQ�
WRROV�� )XUWKHU� LQYHVWLJDWLRQV� E\� VRPH� RI� WKH� MXGJHV�
VKRZHG� WKDW� WKHUH� LV� VWLOO� URRP� IRU� LPSURYHPHQW� RQ�
HYHQ�WKH�EHVW�HQWULHV��:H�ZLOO�PDNH� WKH�VXEPLVVLRQV�
DYDLODEOH� RQOLQH� DQG� LQYLWH� IXUWKHU� GLVFXVVLRQV� IURP�
WKH�FRPPXQLW\��
:H� GLG� D� TXLFN� VXUYH\� RQ� WKH� GHVLJQ� VROXWLRQV�
HQWUDQWV� KDYH� VHOHFWHG� IRU� WKHLU� GHVLJQV�� 7KH\� DUH�
VXPPDUL]HG� LQ� WKH� WDEOH� EHORZ�� 3OHDVH� QRWH� WKHVH�
LQFOXGH�DOO�HQWULHV��
)URP� WKH� VXEPLWWHG�PRGHOV� DQG� VXPPDU\� UHSRUWV�� LW�
LV�FOHDU� WR� VHH� WKDW�HQWUDQWV�KDYH�SXW� LQ�D� VXEVWDQWLDO�
DPRXQW� RI� HIIRUW� LQ� UHVHDUFKLQJ� DQG� LPSURYLQJ� WKHLU�
GHVLJQV�� ��� HQWUDQWV� UHSRUWHG� WLPH� VSHQW� RQ� WKH�
FRPSHWLWLRQ�� 7KH� DYHUDJH� LV� ���� SHUVRQ�KRXUV�� 7KLV�
LQFOXGH� D� ODUJH� SURSRUWLRQ� RI� WLPH� VSHQW� RQ� ZDLWLQJ�
IRU� VLPXODWLRQ� UHVXOWV�� DV� WKH� FRPSHWLWLRQ� PRGHOV�

RIWHQ�WDNH�PRUH�WKDQ�DQ�KRXU�WR�VLPXODWH��2QH�HQWUDQW�
UHSRUWHG����KRXUV� VSHQW� RQ�GHVLJQ�DQDO\VLV�� DQG�����
KRXUV� RQ� VLPXODWLRQ�� )URP� WKH� DXWKRUV¶� RZQ�
H[SHULHQFH�� WKH� UDWLR� FDQ� EH� HYHQ� ZRUVH�� 7KLV�
VLWXDWLRQ�KLJKOLJKWV�WKH�QHHG�IRU�IDVWHU�PRGHOV��IDVWHU�
FRPSXWHUV�� DXWRPDWHG� RSWLPLVDWLRQ� SURFHVVHV�� RU� DOO�
RI�WKHVH��,Q�IDFW�����RXW�RI�WKH����HQWUDQWV�ZKR� KDYH�
OHIW� IHHGEDFNV� LQ� WKH� UHSRUW� IRUPV� H[SOLFLWO\�
FRPPHQWHG� RQ� WKH� QHHG� IRU� VSHHG�� 7KH� UHPRWH�
VLPXODWLRQ� RSWLRQ� �YLD� M(3OXV� OLQN�� ZDV� HQDEOHG� LQ�
'HVLJQ%XLOGHU� DW� WKH� YHU\� ODWH� VWDJH� RI� WKH�
FRPSHWLWLRQ�� VR� IHZ� SDUWLFLSDQWV� ZHUH� DEOH� WR� WDNH�
DGYDQWDJH� RI� WKLV� IDFLOLW\�� 1HYHUWKHOHVV�� RYHU� KDOI�
�����RI�WKH�HQWUDQWV�UHSRUWHG�XVLQJ�WKH�'HVLJQ%XLOGHU�
RSWLPLVDWLRQ�WRRO��,Q�WKH�QH[W�VHFWLRQ��ZH�ZLOO�IXUWKHU�
DQDO\VH� WKH� GHVLJQ� DSSURDFK� DQG� RSWLPLVDWLRQ� WRROV�
XVHG�E\�SDUWLFLSDQWV��

237,0,6$7,21�,1�'(6,*1�352&(66�
3DUWLFLSDQWV�ZHUH�UHTXLUHG�WR�VXPPDUL]H�LQ�WKH�UHSRUW�
IRUPV� WKH�GHVLJQ�DSSURDFK�WDNHQ��$OWKRXJK�WKH�OHYHO�
RI� GHWDLO� YDULHV� ZLGHO\� DPRQJ� VXEPLVVLRQV�� WKH\� GR�
SURYLGH� XVHIXO� LQVLJKW� LQWR� WKH� HQWUDQWV¶� WKRXJKW�
SURFHVVHV�� +RZHYHU�� D� V\VWHPDWLF� UHYLHZ� RI� DOO� ���
VXEPLVVLRQV� ZDV� QRW� SRVVLEOH� ZLWKLQ� WKH� WLPH�
FRQVWUDLQWV�RI�WKLV�SDSHU��+HUH��ZH�UHSRUW�RQO\�D�IHZ�
VHOHFWHG� FDVHV� WR� GHPRQVWUDWH� WKH� GLIIHUHQW�
DSSURDFKHV�D� �KXPDQ��GHVLJQHU�PD\� WDNH� WR� WDFNOH�D�
FKDOOHQJLQJ�SUREOHP��
7KH� ILUVW� H[DPSOH� LV� HQWU\� ����� VXEPLWWHG� E\� DQ�
H[SHULHQFHG� HQHUJ\� FRQVXOWDQW� DQG� 'HVLJQ%XLOGHU�
XVHU�� %HORZ� LV� WKH� UHSRUWHG� DSSURDFK� �ZLWK� HGLWV� E\�
WKH�DXWKRUV���

�
�

Figure 4 Shortlisted submissions 
�
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�� 7R� ILQG� SODQ� IRUPV� WKDW� FRXOG� DFKLHYH� D� ���
GD\OLJKW� IDFWRU� RYHU� ���� RI� WKH� DUHD� ZLWK� D�
ZLQGRZ� WR� ZDOO� UDWLR� EHWZHHQ� ��� DQG� ����
�ILJXUHV�JXLGHG�E\�H[SHULHQFH�IURP�8.�SUDFWLFH���
$� VKDOORZ� SODQ� EXLOGLQJ� LV� GHFLGHG� WR�PHHW� WKH�
UHTXLUHPHQW� RI� GD\OLJKWLQJ� DQG� HIIHFWLYH� FURVV�
YHQWLODWLRQ��

�� 7R� ILQG� RSWLPXP� SRVLWLRQ� DQG� RULHQWDWLRQ� ZLWK�
UHJDUG�WR�GD\OLJKW�IRU�WKHVH�SODQ�IRUPV�RQ�WKH�VLWH�
LQFOXGLQJ� VKDGLQJ� IURP� DGMDFHQW� EXLOGLQJV��7KLV�
ZDV� GRQH� E\� QXPHURXV� VLPXODWLRQ� RQ� VLQJOH�
]RQHV�RQ�GLIIHUHQW�IORRUV�WR�HVWDEOLVK�D�PLQLPXP�
JOD]LQJ� DUHD� FRQVLVWHQW� ZLWK� WKH� GD\OLJKW�
UHTXLUHPHQWV�� *OD]LQJ� W\SHV� DQG� GHSWK� RI�
EXLOGLQJ� ZHUH� DOVR� LQYHVWLJDWHG� WR� PHHW� WKH�
GD\OLJKW�UHTXLUHPHQWV��

�� 7KH� GHFLVLRQ� WR� DGRSW� D� QDWXUDOO\� YHQWLODWHG��
KHDWHG� RQO\� GHVLJQ� DSSURDFK� FDPH� IURP�
H[SHULHQFH�DQG�NQRZOHGJH�RI�8.�FOLPDWH��

�� 7KH� GHFLVLRQV� RQ� ,QWHUQDO� OD\RXW�� W\SH� RI�
VWUXFWXUH�� OLJKWLQJ� V\VWHP� DQG� KHDWLQJ� V\VWHP�
ZDV� JXLGHG� E\� H[SHULHQFH�� /RZ� FRVW� KDV� EHHQ�
RQH� RI� WKH� PDLQ� GULYHUV� LQ� VHOHFWLQJ� WKHVH�
FRPSRQHQWV��

�� &RQWURO� VWUDWHJ\� IRU� KHDWLQJ� DQG� QDWXUDO�
YHQWLODWLRQ� HQVXULQJ� ZLQGRZV� FDQQRW� EH� RSHQHG�
ZKHQ� KHDWLQJ� LV� RQ�� %RWK� VZLWFKRYHU� GDWHV�
EHWZHHQ�KHDWLQJ�DQG�QDWXUDO� YHQWLODWLRQ��DQG� WKH�
VWDUWLQJ� WLPH� RI� GDLO\� KHDWLQJ� VFKHGXOH� DUH�
FKHFNHG� WDNLQJ� LQWR� DFFRXQW� RI� WKH� FRPIRUW�
UHTXLUHPHQWV��

�� )LQDOO\�� WKH� JOD]LQJ� UDWLR�� WKH� KHDWLQJ� VHW� SRLQW�
DQG� WKH� QDWXUDO� YHQWLODWLRQ� VHW� SRLQW� ZHUH� ILQH�
WXQHG� WR� DFKLHYH� ORZHVW� FDUERQ� HPLVVLRQ� ZKLOH�
PHHWLQJ� WKH� FRPIRUW� DQG� GD\OLJKWLQJ�

UHTXLUHPHQWV�� $� VKRUW� UXQ� RI� 'HVLJQ%XLOGHU�
RSWLPLVDWLRQ� ZDV� FDUULHG� RXW�� 7KH� RSWLPLVDWLRQ�
UHVXOW�� WKRXJK� IDU� IURP� RSWLPXP�� ZDV� XVHG� WR�
JXLGH�WKH�ILQDO�GHFLVLRQV��

�� )XUWKHU� FKHFNV� RQ� WKH� ILQDO� PRGHO� WR� VHH� LI� LW�
PHHWV� FXUUHQW� 8.� EXLOGLQJ� VWDQGDUGV� ZHUH�
SHUIRUPHG��7KLV�VWHS�ZDV�QRW�UHSRUWHG�E\�DQ\RQH�
HOVH�LQ�WKH�FRPSHWLWLRQ��

,W� LV�FOHDU� WKDW� WKH�HQWUDQW�ZDV�DEOH� WR�PDNH�PRVW�RI�
WKH�GHVLJQ�GHFLVLRQV�EDVHG�RQ�KLV�RZQ�H[SHULHQFH�LQ�
WKH�ILHOG�DQG�D�JRRG�XQGHUVWDQGLQJ�RI�WKH�SUREOHP�DW�
KDQG�� 6LPXODWLRQ� WULDOV� DQG� RSWLPLVDWLRQ� ZHUH� RQO\�
QHHGHG� IRU� ILQH� WXQLQJ� RI� VRPH� RI� WKH� SDUDPHWHUV��
VXFK�DV�SRVLWLRQ�RI� WKH�EXLOGLQJ��JOD]LQJ�UDWLR��GHSWK�
RI� EXLOGLQJ�� DQG� WHPSHUDWXUH� VHW� SRLQWV� HWF�� 7KLV� LV�
HYLGHQWO\� DQ� HIILFLHQW� ZD\� WR� DFKLHYH� JRRG� GHVLJQV�
�QRWH�� ���� ZDV� GLVTXDOLILHG� IRU� VHWWLQJ� LQFRUUHFW�
LQWHUQDO�JDLQ�VFKHGXOHV��:LWK�WKDW�HUURU�FRUUHFWHG��WKH�
GHVLJQ� VKRZV� YHU\� VLPLODU� SHUIRUPDQFH� DQG� FRVW� WR�
VXEPLVVLRQ� ����� RQH� RI� WKH� �QG� SUL]H� ZLQQHUV���
+RZHYHU�� D� KXPDQ� GHVLJQHU� LV� FRQILQHG� E\� KLV�KHU�
RZQ� H[SHULHQFH� DQG� SUHVXPSWLRQV�� ,Q� WKLV� H[DPSOH��
LQVWHDG�RI� WKH���VWRUH\�/�VKDSHG�EXLOGLQJ��D���VWRUH\�
UHFWDQJXODU� EORFN� RI� WKH� VDPH� GHSWK� FRXOG� EH� SXW�
DORQJ� WKH� QRUWK� HGJH� RI� WKH� VLWH� WR� UHFHLYH� PRUH�
GD\OLJKW�DQG�VRODU�JDLQ��
7KH� QH[W� H[DPSOH� LV� IURP� HQWUDQW� ����� ZKR� ZDV�
VWXG\LQJ�EXLOGLQJ�HQHUJ\�DQG�GHVLJQ�DW�SRVWJUDGXDWH�
OHYHO� DW� WKH� WLPH� RI� WKH� FRPSHWLWLRQ�� ,Q� IDFW�� TXLWH� D�
IHZ� VXEPLVVLRQV� IURP� VWXGHQWV� KDYH� VKRZQ� VWURQJ�
DFDGHPLF�ULJRU�LQ�WKHLU�DSSURDFKHV��8QIRUWXQDWHO\�ZH�
FDQ� RQO\� SUHVHQW� RQH� H[DPSOH� LQ� WKLV� SDSHU��
$FFRUGLQJ� WR� WKH� UHSRUW�� WKH� ILQDO� GHVLJQ� ZDV� WKH�
UHVXOW� RI� LQYHVWLJDWLQJ� ��� GLIIHUHQW� EXLOGLQJ� PRGHOV��
,Q�WRWDO������KRXUV�ZHUH�VSHQW�RQ�WKH�SURMHFW��)HDWXUHV�
RI�WKH�GHVLJQ�DSSURDFK�DUH�VXPPDUL]HG�EHORZ��

Table 2 Summary of submitted design solutions 
�

)RUP� 7\SLFDOO\�����VWRUH\V�KLJK��������PDMRULW\�KDYH�D�UHFWDQJXODU�VKDSH��LQFOXGLQJ�VTXDUH��µ/¶��µ+¶�DQG�
FRXUW\DUG�IRUPV���RQO\�����KDYH�FLUFXODU��SHQWDJRQDO��RU�LUUHJXODU�SRO\JRQDO�VKDSHV��DERXW�KDOI�RI�WKH�
GHVLJQV�KDYH�D�ZLGH�DVSHFW�IDFLQJ�VRXWK��D�IHZ�GHVLJQV�KDYH�MDJJHG�OHYHOV�WR�SURYLGH�VHOI�VKDGLQJ��

/D\RXW� 7KHUH�LV�QRW�D�FOHDU�SDWWHUQ�DULVLQJ�IURP�WKH�VXEPLWWHG�GHVLJQV��6RPH�SXW�8WLOLW\�DQG�&LUFXODWLRQ�DUHDV�DV�
LQWHUQDO�]RQHV�RU�RQ�WKH�1RUWK�VLGH�RI�WKH�EXLOGLQJ��7KH�HIIHFW�RI�WKLV�RQ�HQHUJ\�FRQVXPSWLRQ�UHTXLUHV�
IXUWKHU�LQYHVWLJDWLRQ��

:LQGRZ�VL]H� ������RI�HQWULHV�KDYH�KLJK�JOD]LQJ�OHYHO��ZLQGRZ�WR�ZDOO�UDWLR�!�������������KDYH�D�ZLQGRZ�WR�ZDOO�UDWLR�
ORZHU�WKDQ�RU�HTXDO�WR������WKH�UHPDLQGHU�������KDYH�PHGLXP�JOD]LQJ�OHYHO��

5RRI�OLJKW� ����RI�GHVLJQV�KDYH�VN\OLJKWV��VXQ�VSDFHV�RU�DWULD�
&RQVWUXFWLRQ� ����RI�FDVHV�KDYH�H[WHUQDO�ZDOOV�LQVXODWHG�WR�WKH�8.�EHVW�SUDFWLFH�OHYHO�RU�KLJKHU��0RVW�FRQVWUXFWLRQV�

KDYH�LQWHUQDO�H[SRVHG�PHGLXP�WR�KLJK�WKHUPDO�PDVV��2QO\���GHVLJQV�KDYH�FKRVHQ�H[WHUQDO�ZDOOV�DQG�URRI�
ZLWK�QR�GHGLFDWHG�WKHUPDO�PDVV�OD\HU��7KUHH�HQWUDQWV�XVHG�3&0V��2QH�RI�WKHP�XVHG�3&0V�DV�WKH�RQO\�
LQWHUQDO�WKHUPDO�VWRUH��

/LJKWLQJ� ��HQWULHV�ZHQW�IRU�/('�OLJKWLQJ��2WKHUV�FKRVH�7���PRVW�ZLWK�OLQHDU�FRQWURO��2QO\���HQWULHV�GLG�QRW�KDYH�
OLJKWLQJ�FRQWURO��

+HDWLQJ� /RZ�WHPSHUDWXUH�KRW�ZDWHU�KHDWLQJ����������95)����������JURXQG�VRXUFH�KHDW�SXPS����������DLU�VRXUFH�
KHDW�SXPS����������IDQ�FRLO�XQLW���������DQG���XQGHU�IORRU�KHDWLQJ��GLVDOORZHG���

&RROLQJ� ���HQWULHV���������KDYH�QDWXUDO�YHQWLODWLRQ�RQO\�����HQWULHV�KDYH�PHFKDQLFDO�FRROLQJ��ZLWK�95)�
DFFRXQWLQJ�IRU���RI�WKHP����XVHG�DQRWKHU�V\VWHP�WKDW�LV�QRW�DOORZHG�LQ�WKH�FRPSHWLWLRQ��

&RQWURO� $OO�HQWUDQWV�DGMXVWHG�WHPSHUDWXUH�FRQWURO�VHW�SRLQWV�LQ�DWWHPSW�WR�PHHW�WKH�FRPIRUW�FULWHULD���
��
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�� /RZ� FRVW� LV� D� SULPDU\� JRDO� WKDW� ZDV� SXUVXHG�
WKURXJKRXW� WKH� GHVLJQ� SURFHVV�� 6RPH� GHFLVLRQV�
ZHUH�PDGH�SXUHO\�RQ�WKH�EDVLV�RI�FRVW��

�� 6LPSOH� UHFWDQJXODU� VKDSH� ZDV� FKRVHQ�� DIWHU�
FRPSDULQJ�ZLWK�GLIIHUHQW�PDVVLQJ��H�J��FRPSDFW��
WDOO��RU�8�VKDSHG�IRUPV��

�� =HUR�FRVW�GHFLVLRQV��RULHQWDWLRQ��VHW�SRLQWV��ZHUH�
PDGH�ILUVW��6HW�SRLQWV�ZHUH�DGMXVWHG�LQGLYLGXDOO\��
E\� DQDO\VLQJ� WKH� VRXUFHV� �]RQHV� DQG� WLPH�� RI�
GLVFRPIRUW��

�� ³6HQVLWLYLW\�DQDO\VLV´�ZDV�FDUULHG�RXW�RQ�D�UDQJH�
RI� GHVLJQ� RSWLRQV�� LQFOXGLQJ� VKDSH�� RULHQWDWLRQ��
LQWHUQDO� SDUWLWLRQ�� H[WHUQDO� ZDOO� DQG� URRI�
FRQVWUXFWLRQ� DQG� FRORXU�� ZLQGRZ� W\SH�� VKDGLQJ��
+9$&� V\VWHP�� OLJKWLQJ� V\VWHP�� DQG� VHW� SRLQWV��
LQ�RUGHU�WR�HVWDEOLVK�WKH�LQIOXHQFH�RI�HDFK�RSWLRQ�
RQ� GLIIHUHQW� REMHFWLYHV� DQG� WKH� ³UHOHYDQFH´�
PHWULF��

�� ,Q�HIIHFW��WKH�³VHQVLWLYLW\�DQDO\VLV´�ZDV�XVHG�DV�D�
OHDUQLQJ�SURFHVV��WR�PDNH�XS�WKH�GHVLJQHU¶V�ODFN�
RI�H[SHULHQFH�LQ�EXLOGLQJ�HQHUJ\�SHUIRUPDQFH�WR�
VRPH�H[WHQW��$OO�IROORZLQJ�GHFLVLRQV�ZHUH�EDVHG�
RQ�WKH�UHVXOW�RI�WKH�VHQVLWLYLW\�DQDO\VLV��

�� 7KH� RULHQWDWLRQ� RI� WKH� EXLOGLQJ� ZDV� ODWHU� ILQH�
WXQHG� E\� URWDWLQJ� LW� DW� �� GHJUHH� VWHSV�� $QG� WKH�
JOD]LQJ� UDWLR� ZDV� WXQHG� XS� EDVHG� RQ� WKH�
GLVFRPIRUW�PHDVXUH�RQO\��

�� 7KH� HQWUDQW� LV� FOHDUO\� XQFRPIRUWDEOH� ZLWK�
GHDOLQJ�ZLWK�PXOWLSOH�REMHFWLYHV�VLPXOWDQHRXVO\��
9DULRXV� PHWULFV� ZHUH� LQWURGXFHG� DORQJ� WKH�
SURFHVV� WR� DVVLVW� GHFLVLRQ� PDNLQJ�� :LWKRXW� D�
V\VWHPDWLF�SODQ��WKLV�PHWKRG�LV�OHVV�HIIHFWLYH�DQG�
PRUH�HUURU�SURQH��

7KLV� DSSURDFK� UHSUHVHQWV� DQ� DWWHPSW� WR� H[SORUH�
DOWHUQDWLYH�GHVLJQ�VROXWLRQV�V\VWHPDWLFDOO\��7KH�PRVW�
UHPDUNDEOH� IHDWXUH� LV� WKH� XVH� RI� D� QRQ�GLPHQVLRQDO�
PHWULF� WKDW� FRPELQHV� DOO� GHVLJQ� REMHFWLYHV� �FDUERQ��
FRVW�� FRPIRUW� DQG�GD\OLJKW���7KH�PHWULF� LV� QDPHG�DV�
³UHOHYDQFH´�DQG�LV�XVHG�LQ�WKH�VHQVLWLYLW\�DQDO\VLV�IRU�
GHWHUPLQLQJ� WKH� UHODWLYH� LPSRUWDQFH� RI� HDFK� GHVLJQ�
SDUDPHWHU�� 7KH� ³UHOHYDQFH´� PHDVXUH� HIIHFWLYHO\�
FRQYHUWV� WKH� PXOWL�REMHFWLYH� SUREOHP� LQWR� D� VLQJOH�
REMHFWLYH� SUREOHP�� 2SWLPLVDWLRQ� H[SHUWV� ZLOO� EH�
TXLFN�WR�SRLQW�RXW�WKH�LVVXHV�ZLWK�VXFK�DSSURDFK��L�H��
WKH� DUELWUDU\� IRUPXOD� RI� ³UHOHYDQFH´� LV� OLNHO\� WR�
GLFWDWH� ILQDO� FRQFOXVLRQV�� +RZHYHU�� KXPDQV� DUH�
LQQDWHO\�LQHIILFLHQW�ZKHQ�GHDOLQJ�ZLWK�PXOWLREMHFWLYH�
SUREOHPV�� &RQYHUWLQJ� WKHP� LQWR� VLQJOH� REMHFWLYH�
SUREOHPV� LV� D� QDWXUDO� SURFHVV� DQG�SUREDEO\� WKH�RQO\�
ZD\� WR� WDFNOH� FRPSOH[� SUREOHPV� ZLWKRXW� WKH� DLG� RI�
QXPHULFDO�RSWLPLVDWLRQ�WRROV��
7KH� HQWUDQW� WULHG� WR� XVH� 'HVLJQ%XLOGHU� RSWLPLVDWLRQ�
WR�ILQH�WXQH�WKH�JOD]LQJ�UDWLR������������KHDWLQJ�DQG�
FRROLQJ� VHWEDFN� WHPSHUDWXUHV�� +RZHYHU�� GXH� WR�
VRIWZDUH�HUURUV��'HVLJQ%XLOGHU�GLG�QRW�ILQLVK�WKH�WDVN��
0DQ\� SDUWLFLSDQWV� OHIW� SRVLWLYH� IHHGEDFNV� DERXW� WKH�
RSWLPLVDWLRQ� IDFLOLW\��EXW�ZHUH� IUXVWUDWHG�E\� WKH� ODFN�

RI� PDWXULW\� DQG� VLPXODWLRQ� VSHHG� DW� WKH� VDPH� WLPH��
7KH�GHILFLHQFLHV�RI�WKH�H[LVWLQJ�WRRO�LQFOXGH��
 2SWLPLVDEOH� GHVLJQ� YDULDEOHV� RQO\� DSSO\� WR� WKH�

EXLOGLQJ� OHYHO�� ,W� LV� QRW� \HW� SRVVLEOH� WR� RSWLPLVH�
LQGLYLGXDO�JOD]LQJ�UDWLRV�RQ�GLIIHUHQW� IDFDGHV��RU�
WHPSHUDWXUH� VHWWLQJV� LQ� GLIIHUHQW� ]RQHV�� IRU�
H[DPSOH��

 ,QDGHTXDWH�LQWHJUDWLRQ�RI�FRQVWUDLQWV�KDQGOLQJ� LQ�
WKH� PXOWL�REMHFWLYH� RSWLPLVDWLRQ� JLYHV� ULVH� WR�
LQHIILFLHQF\��

 3DUDOOHO� VLPXODWLRQ� RQO\� EHFDPH� DYDLODEOH� LQ�
'HVLJQ%XLOGHU� WRZDUGV� WKH� FORVLQJ� GDWH� RI� WKH�
FRPSHWLWLRQ�SHULRG��:LWKRXW�SDUDOOHO�VLPXODWLRQV��
RSWLPLVDWLRQV� FDQ� WDNH� D� YHU\� ORQJ� WLPH��
HVSHFLDOO\�ZKHQ�XVLQJ�WKH�IXOO�EXLOGLQJ�PRGHO��

 7KH� UHPRWH� VLPXODWLRQ� RSWLRQ� �WKURXJK� WKH�
M(3OXV� OLQN� ZLWK� 'HVLJQ%XLOGHU�� LV� QRW� ZRUNLQJ�
UHOLDEO\�HQRXJK��

(;3(5,(1&(�,1�7+(�&/$665220�
:KHQ�GHVLJQLQJ� WKH�FRPSHWLWLRQ�� WKH�FR�DXWKRUV�KDG�
D�YLVLRQ�WKDW�WKH�PDWHULDO�FRXOG�EH�D�XVHIXO�SHGDJRJLF�
UHVRXUFH� IRU� EXLOGLQJ� HQHUJ\� WUDLQLQJ��7KLV� LGHD�ZDV�
WHVWHG�LQ�WKH�FODVVURRP�DV�SDUW�RI�DQ�06F�FRXUVH��7KH�
5RYLUD�L�9LUJLOL�8QLYHUVLW\��7DUUDJRQD��6SDLQ��859��
RIIHUV�D�PDVWHU¶V�GHJUHH�FRXUVH�RQ�$LU�&RQGLWLRQLQJ�
7HFKQRORJLHV�DQG�(QHUJ\�(IILFLHQF\� LQ�%XLOGLQJV�� ,W�
LQFOXGHV� D� ���VHVVLRQ����KRXU� PRGXOH� RQ� EXLOGLQJ�
HQHUJ\� VLPXODWLRQ�� LQ� ZKLFK� WZR� RI� WKH� FR�DXWKRUV�
WHDFK��'HVLJQ%XLOGHU�DQG�(QHUJ\3OXV�DUH�XVHG�LQ�WKLV�
PRGXOH�WR�KHOS�VWXGHQWV�GHYHORS�DQDO\WLFDO�VNLOOV�DQG�
XQGHUVWDQG� WKH� LPSDFW� RI� GLIIHUHQW� DUFKLWHFWXUDO�
GHVLJQ�YDULDEOHV�RQ� WKH� HQYLURQPHQWDO� DQG� HQHUJHWLF�
SHUIRUPDQFH�RI�EXLOGLQJV��&RQFHSW�RI�RSWLPLVDWLRQ�LV�
DOVR�LQWURGXFHG�WR�WKH�VWXGHQWV��DOEHLW�RQO\�EULHIO\�GXH�
WR�WLPH�FRQVWUDLQWV�LQ�FODVV��1HYHUWKHOHVV��WKH�VWXGHQWV�
DUH�H[SRVHG� WR� WKH� V\VWHPDWLF�DSSURDFKHV� WR�RSWLPDO�
GHVLJQV�IRU�EXLOGLQJV��
6LQFH� WKH� PRGXOH� �1RYHPEHU� ������ FRLQFLGHG� ZLWK�
WKH� &RPSHWLWLRQ�� LW� ZDV� GHFLGHG� WKDW� WKH� ILQDO�
FRXUVHZRUN� IRU� WKH� VWXGHQWV� LV� SDUWLFLSDWLQJ� LQ� WKH�
&RPSHWLWLRQ�� 7HQ� VWXGHQWV� ZHUH� SDLUHG� EHWZHHQ�
WKHPVHOYHV�WR�IRUP�ILYH�WHDPV��,QWHUHVWLQJO\�RQH�WHDP�
EURNH� XS� GXULQJ� WKH� SURFHVV�� VR� ILQDOO\� VL[�
VXEPLVVLRQV�ZHUH�PDGH��7KH�VWXGHQWV�ZHUH�PRWLYDWHG�
WR�GR�ZHOO�LQ�WKH�&RPSHWLWLRQ�DQG�DFKLHYHG�H[FHOOHQW�
UHVXOWV��
�� 7ZR� VXEPLVVLRQV� ZHUH� VKRUWOLVWHG� IRU� WKH� ILQDO�

VWDJH��LQFOXGLQJ�RQH�DFKLHYLQJ�WDUJHW�FDUERQ�DQG�
FRVW� PHDVXUHV� YHU\� FORVH� WR� WKH� SUL]H� ZLQQHUV��
2QH�SURMHFW�ZDV�QRW� VKRUWOLVWHG�� EXW� QRW� IDU� RII��
2Q�WKH�RWKHU�HQG��WKUHH�VXEPLVVLRQV�ZHUH�DPRQJ�
WKH�ZRUVW�GHVLJQV��RQH�ZLWK�KLJK�&2���RQH�ZLWK�
H[FHVVLYH� FRVW�� DQG� RQH� IDLOHG� WR� PHHW� WKH�
FRPIRUW� UHTXLUHPHQW�� ,W� VKRXOG�EH�QRWHG� WKDW� DOO�
VWXGHQWV�ZHUH�QHZ� WR� WKH� VRIWZDUH� WRROV�XVHG� LQ�
WKH�&RPSHWLWLRQ��
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�� ,Q�WKLV�PRGXOH��VWXGHQWV�IRFXVHG�RQ�DUFKLWHFWXUDO�
GHVLJQ� DVSHFWV� RI� EXLOGLQJV��0RVW� RI� WKHP� KDYH�
HQJLQHHULQJ�RU�+9$&�EDFNJURXQG��DQG�UHFHLYHG�
WUDLQLQJ�RQ�EXLOGLQJ�HQHUJ\�V\VWHPV�RQ�WKH�VDPH�
FRXUVH�� &RPELQLQJ� WKLV� DQG� WKH� W\SLFDO� SUDFWLFH�
LQ� 6SDLQ� PD\� KHOS� H[SODLQ� WKDW� �� RXW� RI� WKH� ��
VXEPLVVLRQV� XVHG� DFWLYH� FRROLQJ� �95)� RU� )DQ�
&RLO�V\VWHP��LQ�WKHLU�GHVLJQV��

�� ,Q�WHDFKLQJ��V\VWHPDWLF�DSSURDFKHV�IRU�H[SORULQJ�
GHVLJQ� RSWLRQV� ZHUH� LQWURGXFHG�� 7KLV� ZDV�
UHIOHFWHG� LQ� WKH� VXEPLVVLRQV�� $OO� VWXGHQWV�
DGRSWHG� D� VWUDWHJ\� WR� RSWLPL]H� EXLOGLQJ�
FKDUDFWHULVWLFV� ILUVW�� DQG� V\VWHP�RSHUDWLRQV�QH[W��
0RVW�UHSRUWHG�WKH�XVH�RI�SDUDPHWULF�DQDO\VLV�DQG�
VLPSOLILHG� PRGHOV� GXULQJ� YDULRXV� VWDJHV� RI� WKH�
GHVLJQ�SURFHVV��

:H�WULHG�WR�FROOHFW�IXUWKHU�IHHGEDFN�IURP�WKH�VWXGHQWV�
UHJDUGLQJ� WKHLU� H[SHULHQFH� IURP� SDUWLFLSDWLQJ� LQ� WKH�
&RPSHWLWLRQ��$�EULHI�TXHVWLRQQDLUH� �LQ�6SDQLVK��ZDV�
JLYHQ�WR�DOO�VWXGHQWV��4XHVWLRQV�LQFOXGH��
�� 7R�ZKDW�H[WHQW�WKH�FRQWHQWV�WDXJKW�LQ�WKH�PRGXOH�

ZDV�XVHIXO�LQ�WKH�&RPSHWLWLRQ"�
�� :DV�SDUWLFLSDWLQJ�LQ�WKH�&RPSHWLWLRQ�UHOHYDQW�WR�

\RXU�NQRZOHGJH�DQG�VNLOOV�RQ�EXLOGLQJ�GHVLJQ"�
�� 'LG�\RX�HQMR\�GRLQJ�WKH�&RPSHWLWLRQ�DV�WKH�ILQDO�

FRXUVHZRUN"�
6WXGHQWV�ZHUH� DVNHG� WR� FKRRVH� IURP� �LQ� HIIHFW�� ³QRW�
DW�DOO´��³D�OLWWOH´��³MXVW�HQRXJK´�DQG�³YHU\�PXFK´�IRU�
DQ�DQVZHU��,Q�DGGLWLRQ��WKH\�ZHUH�HQFRXUDJHG�WR�JLYH�
FRPPHQWV�RQ�WKH�PDLQ�WHFKQLFDO�FKDOOHQJHV�WKH\�KDYH�
PHW�� DQG�VXJJHVWLRQV�RQ� IXWXUH� LPSURYHPHQWV�RI� WKH�
FRXUVH�DQG�WKH�&RPSHWLWLRQ��
7KUHH� YRWHV� RI� ³D� OLWWOH´�� VL[� ³MXVW� HQRXJK´� DQG� RQH�
³YHU\� PXFK´� ZHUH� UHFHLYHG� IRU� 4��� )LYH� RI� WKH�
VWXGHQWV� H[SUHVVHG� WKDW� WKH� FRXUVH�ZDV� WRR� VKRUW� IRU�
PDVWHULQJ� D� VRIWZDUH� SDFNDJH� OLNH� 'HVLJQ%XLOGHU��
$OVR� UHFHLYHG�ZHUH� ILYH� FRPPHQWV� RQ� WKH� LQFOXVLRQ�
RI� PRUH� SUDFWLFDO� H[DPSOHV�� VXFK� DV� ZRUNLQJ� ZLWK�
FRPSOH[� EXLOGLQJV�� DSSOLFDWLRQ� RI� RSWLPL]DWLRQ�
SURFHVVHV��DQG�LQWHUSUHWDWLRQ�RI�VLPXODWLRQ�RXWSXWV��
4�� DQG� 4�� UHFHLYHG� LGHQWLFDO� UHVSRQVHV� IURP� WKH�
VWXGHQWV�� ILYH� DQVZHUHG� ³MXVW� HQRXJK´� DQG� WKH� RWKHU�
ILYH�� ³YHU\� PXFK´�� 7KLV� PHDQV� WKDW� DOO� VWXGHQWV�
FRQVLGHUHG�WKHLU�SDUWLFLSDWLRQ�LQ�WKH�FRPSHWLWLRQ�DV�D�
SRVLWLYH� H[SHULHQFH�� ,Q� JHQHUDO�� VWXGHQWV� FRQVLGHUHG�
WKDW� WKH� FRPSHWLWLRQ� ZDV� ZHOO� RUJDQL]HG�� 6RPH�
FRPPHQWHG� RQ� DFFHSWLQJ� RQO\�'HVLJQ%XLOGHU�PRGHO�
VXEPLVVLRQV� OLPLWV� WKH� WRROV� FDQ� EH� XVHG� LQ� WKH�
FRPSHWLWLRQ��$OVR�� WKH� FRPSHWLWLRQ�PD\�FRQWDLQ� WZR�
FDWHJRULHV�� IRU�HQWUDQWV�ZLWK�GLIIHUHQW� OHYHOV�RI�VNLOOV�
DQG�H[SHULHQFHV��
)URP� WKH� H[SHULHQFH�� ZH� FRQVLGHU� WKH� 'HVLJQ�
2SWLPLVDWLRQ� &RPSHWLWLRQ� LV� D� JUHDW� SHGDJRJLF�
UHVRXUFH�� ,W� LV�DQ�H[FHOOHQW�ZD\� WR�PRWLYDWH� VWXGHQWV�
WR� H[WHQG� NQRZOHGJH� DQG� LPSURYH� VNLOOV�� :LWK� WKH�
ULJKW� WRROV� LQ�SODFH�� LW�ZRXOG�EH�SRVVLEOH� WR� WUDLQ� WKH�
QHZ� JHQHUDWLRQ� RI� SUDFWLWLRQHUV� ZLWK� RSWLPLVDWLRQ�

EDVHG�GHVLJQ�VNLOOV�DQG�V\VWHPDWLF�DSSURDFKHV��7KHVH�
DUH� FUXFLDO� IRU� GHOLYHULQJ� EHWWHU� EXLOGLQJV� IRU� WKH�
IXWXUH��

&21&/86,21�
7KH�DSSOLFDWLRQ�RI�QXPHULFDO�RSWLPL]DWLRQ�LQ�EXLOGLQJ�
GHVLJQ�KDV�JDLQHG�HYHU�LQFUHDVLQJ� LQWHUHVW� IURP�ERWK�
DFDGHPLFV� DQG� SUDFWLWLRQHUV�� &RPPHUFLDO� VRIWZDUH�
YHQGRUV� KDYH� EHHQ� ZRUNLQJ� RQ� WRROV� IRU� EULQJLQJ�
RSWLPL]DWLRQ� WR� WKH� LQGXVWU\�� +RZHYHU�� FDQ�
RSWLPL]DWLRQ�WRROV�UHDOO\�EULQJ�DERXW�D�VWHS�FKDQJH�LQ�
EXLOGLQJ�GHVLJQ�SUDFWLFH��DQG�JLYH�XV�EHWWHU�EXLOGLQJV�
DV�D�UHVXOW"�1R�FOHDU�DQVZHU�KDV�\HW�HPHUJHG��
:H�RUJDQL]HG� WKH�'HVLJQ�2SWLPL]DWLRQ�&RPSHWLWLRQ�
LQ� ODWH� ����� DV� SDUW� RI� WKH� $'237� SURMHFW�� 7KH�
RULJLQDO� SXUSRVH� RI� WKH� FRPSHWLWLRQ� LV� WR� WHVW�
RSWLPL]DWLRQ� WRROV� GHYHORSHG� LQ� WKH� SURMHFW�� DQG� WR�
DQDO\]H� KRZ� WKH\� ILW� LQWR� WKH� GHVLJQ� SURFHVV�� :H�
IDLOHG� WR� DFKLHYH� WKLV� JRDO�� GXH� WR� VRIWZDUH� GHOD\V��
$SDUW� IURP� WKDW�� WKH� FRPSHWLWLRQ� LV� DQ� H[FHOOHQW�
VXFFHVV� WKDW� SURYLGHG�XV� ULFK� VRXUFH�RI� LQIRUPDWLRQ��
HVSHFLDOO\� LQVLJKWV� LQWR� WKH�H[LVWLQJ�GHVLJQ�VWUDWHJLHV�
DQG�DSSURDFKHV��
7KH� FRPSHWLWLRQ� VHW� RXW� D� FKDOOHQJLQJ� WDVN�� 7KH�
SDUWLFLSDQWV�ZHUH� SURYLGHG�ZLWK� D� VSHFLILF� VLWH� SODQ��
DQG� ZHUH� DVNHG� WR� FRPH� XS� ZLWK� D� GHVLJQ� WKDW�
³RSWLPL]HV´� ERWK� RSHUDWLRQDO� FDUERQ� HPLVVLRQV� DQG�
FRQVWUXFWLRQ� FRVW�� ZKLOH� IXOILOOLQJ� UHTXLUHPHQWV� RQ�
WKHUPDO� FRPIRUW� DQG� GD\OLJKW� XVH�� 7KH� SDUWLFLSDQWV�
KDYH� D� ODUJH� �SUDFWLFDOO\� LQILQLWH�� QXPEHU� RI� GHVLJQ�
RSWLRQV� WR� H[SORUH�� 7KHVH� RSWLRQV� LQFOXGH� EXLOGLQJ�
IRUP�� JHRPHWU\�� DQG� LQWHUQDO� OD\RXW�� RULHQWDWLRQ��
FRQVWUXFWLRQ��RSHQLQJV��VKDGLQJ�RSWLRQV��OLJKWLQJ�DQG�
+9$&��DQG�FRQWURO�SDUDPHWHUV��
7KH� VXEPLWWHG� GHVLJQV� UHSUHVHQW� D� ZLGH� UDQJH� RI�
SULQFLSOHV� DQG� VWUDWHJLHV�� ,W� ZDV� YHU\� LQWHUHVWLQJ� WR�
VHH� WKH� FRQWUDVW� EHWZHHQ� WKH� DSSURDFK� WDNHQ� E\� DQ�
H[SHULHQFH� GHVLJQHU� DQG� WKDW� E\� D� VWXGHQW� ZKR� LV�
VWXG\LQJ� EXLOGLQJ� HQHUJ\� SHUIRUPDQFH�� 7KH� VWXGHQW�
UHOLHG�PRUH�RQ�V\VWHPDWLF�H[SHULPHQWDWLRQ�WR�LGHQWLI\�
SDWWHUQV� DQG� OLQNV� EHWZHHQ� GHVLJQ� YDULDEOHV� DQG�
SHUIRUPDQFH�� 7KH� GHVLJQHU�� RQ� WKH� RWKHU� KDQG�� XVHG�
KLV� ZHDOWK� RI� H[SHULHQFH� WR� JXLGH� NH\� GHVLJQ�
GHFLVLRQV��+RZHYHU�� LQ�ERWK�DSSURDFKHV��ZH�VDZ� WKH�
OLPLWDWLRQ� RI� PDQXDO� ³RSWLPL]DWLRQ´�� L�H�� KXPDQ�
GHVLJQHUV� DUH� QRW� HIIHFWLYH� LQ� GHDOLQJ� ZLWK� PXOWLSOH�
YDULDEOHV� RU� PXOWLSOH� REMHFWLYHV�� 7KLV� LV� ZKHUH�
RSWLPL]DWLRQ�WRROV�KDYH�PXFK�WR�RIIHU��
7KH� IXOO� GHWDLOV� RI� WKH� FRPSHWLWLRQ�� LQFOXGLQJ� DOO�
VXSSRUW� GRFXPHQWV� DQG�PRGHOV�� DQG� DOO� VXEPLVVLRQV�
IURP�WKH�SDUWLFLSDQWV��ZLOO�EH�PDGH�SXEOLFO\�DYDLODEOH�
RQ� WKH� $'237� ZHEVLWHL�� 7KLV� FDQ� EH� D� YDOXDEOH�
UHVRXUFH� IRU� ERWK� UHVHDUFK� DQG� HGXFDWLRQ�� 2XU�
H[SHULHQFH� RI� XVLQJ� WKH� FRPSHWLWLRQ� LQ� SRVWJUDGXDWH�
WUDLQLQJ�KDV�VKRZQ�WKDW�VWXGHQWV�HQMR\HG�WKH�OHDUQLQJ�
H[SHULHQFH�IURP�WKH�FRPSHWLWLRQ��,W�LV�D�JRRG�PHWKRG�
WR� LPSDUW� WKH� FRQFHSW� RI� GHVLJQ� RSWLPL]DWLRQ� WR� WKH�
IXWXUH�SUDFWLWLRQHUV��
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:H�ZRXOG� OLNH� WR� WKDQN�DOO�HQWUDQWV� IRU�SDUWLFLSDWLQJ�
LQ�WKH�FRPSHWLWLRQ��DQG�WKH�IHHGEDFNV�WKH\�KDYH�JLYHQ�
XV��7KH�$'237�SURMHFW�LV�IXQGHG�E\�WKH�7HFKQRORJ\�
6WUDWHJ\�%RDUG��8.��

5()(5(1&(�
5HLQKDUW��&�)���'RJDQ��7���,EDUUD��'��DQG�6DPXHOVRQ��

+�:�� ������ /HDUQLQJ� E\� SOD\LQJ� ±� WHDFKLQJ�
HQHUJ\�VLPXODWLRQ�DV�D�JDPH��-RXUQDO�RI�%XLOGLQJ�
3HUIRUPDQFH�6LPXODWLRQ�������SS�����±�����

�����������������������������������������������������������
L�$'237�ZHEVLWH��
KWWS���ZZZ�LHVG�GPX�DF�XN�aDGRSW��
LL�M(3OXV�ZHEVLWH��KWWS���ZZZ�LHVG�GPX�DF�XN�aMHSOXV��
LLL�*HQ2SW�ZHEVLWH��KWWS���JXQGRJ�OEO�JRY�*2��
LY�%(RSW�ZHEVLWH��KWWS���EHRSW�QUHO�JRY��
Y�%6¶���&RPSHWLWLRQ��
KWWS���ZZZ�EV�����RUJ�XN�PLVFBGRFV�6WXGHQWB&RPS
HWLWLRQB%6�����SGI�
YL�%6¶���&RPSHWLWLRQ��
KWWS���EV�����RUJ�6WXGHQW���&RPSHWLWLRQ���%6��
�����6\GQH\�SGI�
YLL�%6¶���&RPSHWLWLRQ��KWWS���ZZZ�LQHV�
VRODLUH�RUJ�WHOHFKDUJHU�
GRFXPHQW�SKS"VLG *.UUT53$W'	LGILFKLHU ���	SD
JH '7����������	LGDSSOLFDWLRQ SDJH	FRGHM DQJO
DLV�
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