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'HVSLWH� WKH� DGYDQFHV� LQ� GHYHORSPHQW� RI� EXLOGLQJ�
SHUIRUPDQFH� VLPXODWLRQ� WRROV�� WKHLU� SRWHQWLDO� IRU�
SHUIRUPDQFH�JXLGHG�GHVLJQ�KDV�QRW�EHHQ�VXIILFLHQWO\�
H[SORLWHG� ZLWKLQ� WKH� GHVLJQ� FRPPXQLW\�� 7KLV� LV� LQ�
SDUW� GXH� WR� WKH� FRPSOH[LW\�RI� GDWD� DFFXPXODWLRQ� IRU�
VLPXODWLRQ� SXUSRVHV� DQG� WKH� HODERUDWH� GDWD� HQWU\�
PRGDOLWLHV� RI� DYDLODEOH� WRROV�� 7KH� ZHE� XQGRXEWHGO\�
FRQWDLQV� H[WHQVLYH� VXSSOLHV� RI� SRWHQWLDOO\� XVHIXO�
LQIRUPDWLRQ��+RZHYHU��WKH�H[WUDFWLRQ�DQG�DSSOLFDWLRQ�
RI� WKLV� GDWD� LV� KDPSHUHG� E\� ODFN� RI� VXIILFLHQW�
VWUXFWXUH�LQ�WKH�HQFDSVXODWLRQ�DQG�SUHVHQWDWLRQ�RI�WKH�
LQIRUPDWLRQ�� 7KH� SUHVHQW� SDSHU� UHSRUWV� RQ� WKH�
SURJUHVV�RI� WKH�6(0(5*<�SURMHFW� LQ�H[SORULQJ� WKLV�
ZHE�EDVHG� SRWHQWLDO� XVLQJ� VHPDQWLF�ZHE� WHFKQRORJ\�
WR� H[WUDFW� DQG� UHVWUXFWXUH� EXLOGLQJ� SURGXFW�
LQIRUPDWLRQ� LQWR� DQ� RQWRORJ\� LQWHJUDWHG� ZLWKLQ� D�
SHUIRUPDQFH�EDVHG�GHVLJQ�RSWLPL]DWLRQ�HQYLURQPHQW��

,1752'8&7,21�
2YHU� WKH� SDVW� IHZ� GHFDGHV��PDQ\� HIIRUWV� KDYH� EHHQ�
PDGH� WR� WXQH� WKH� EXLOGLQJ� GHVLJQ� SURFHVV� IRU�
SURGXFWLRQ� RI� HQHUJ\� HIILFLHQW� EXLOGLQJV��
'HYHORSPHQW� RI� YDULRXV� EXLOGLQJ� SHUIRUPDQFH�
DVVHVVPHQW� WRROV� UDQJLQJ� IURP� VLPSOH� QRUPDWLYH�
FDOFXODWLRQ� HQJLQHV� WR� KLJKO\� FRPSOH[� SHUIRUPDQFH�
VLPXODWLRQ� VRIWZDUH� LV� D� PDMRU� RXWFRPH� RI� WKHVH�
HIIRUWV�� +RZHYHU�� WKH� XSWDNH� RI� VXFK� WRROV� LQ� WKH�
EXLOGLQJ� GHVLJQ� SURFHVV� UHPDLQV� YHU\� OLPLWHG��
7UDGLWLRQDOO\�� UXOHV� RI� WKXPE� DQG� VLPSOLILHG�
FDOFXODWLRQV� KDYH� EHHQ� XVHG� WR� JXLGH� WKHUPDO�
SHUIRUPDQFH� FRQVLGHUDWLRQV� GXULQJ� WKH� HDUO\� GHVLJQ�
VWDJHV� RI� EXLOGLQJV�� ,W� LV� RQO\� DIWHU� WKH� GHVLJQ� KDV�
EHHQ� ILQDOL]HG� WKDW� H[WHUQDO� HQHUJ\� DQDO\VWV� KDYH�
EHHQ� LQYROYHG� WR� DQDO\]H� WKH� ILQDO� GHVLJQ� VROXWLRQ�
�+HQVHQ� HW� DO�� ������� ZKHUHDV� WKH� VLPXODWLRQ� WRROV�
FDQ� EH� XVHG� PRUH� HIILFLHQWO\� WR� VXSSRUW� WKH�
JHQHUDWLRQ� RI� GHVLJQ� DOWHUQDWLYHV�� RU� WR� PDNH�
LQIRUPHG� FKRLFHV� EHWZHHQ� GLIIHUHQW� GHVLJQ� RSWLRQV��
RU� WR� RSWLPL]H� EXLOGLQJ� DQG�RU� V\VWHPV� �'H� :LOGH�
�������
&RQWUDULO\�WR�WKLV�JHQHUDO�WHQGHQF\��VWXGLHV�VKRZ�WKDW�
GHFLVLRQV� WDNHQ� GXULQJ� FRQFHSWXDO� GHVLJQ� KDYH� D�
GLVSURSRUWLRQDWH� LPSDFW� RQ� WKH� ILQDO� EXLOGLQJ�
SHUIRUPDQFH�� UHODWLYH� WR� WLPH� DQG� HIIRUW� FRQVXPHG�
�'RPHVFKHN� HW� DO�� ������� 0RUHRYHU�� WKH� FRVW� RI�
LPSOHPHQWLQJ� FKDQJHV� GXULQJ� WKH� HDUO\� VWDJHV� LV�

VXEVWDQWLDOO\�ORZHU�WKDQ�LQ�ODWHU�SKDVHV�RI�WKH�GHVLJQ�
SURFHVV� �0F*UDZ�+LOO� ������� %XLOGLQJ� SHUIRUPDQFH�
VLPXODWLRQ� LV� UDUHO\� XVHG� DW� DOO� IRU� VXSSRUWLQJ� HDUO\�
GHVLJQ� SKDVH� WDVNV� VXFK� DV� IHDVLELOLW\� VWXGLHV� DQG�
FRQFHSWXDO�GHVLJQ�HYDOXDWLRQV��'H�:LOGH��������
7KH� LQVXIILFLHQW� DGRSWLRQ� RI� %XLOGLQJ� 3HUIRUPDQFH�
6LPXODWLRQ� WRROV� PD\� EH� DWWULEXWHG� LQ� SDUW� WR� WKH�
FRPSOH[LW\� RI� GDWD� DFFXPXODWLRQ� IRU� VLPXODWLRQ�
SXUSRVHV�� WKH� HODERUDWH� GDWD� HQWU\� PRGDOLWLHV� DQG�
XVDELOLW\�LVVXHV�RI�DYDLODEOH�WRROV���
7KH�ZHE�XQGRXEWHGO\�FRQWDLQV�H[WHQVLYH� VXSSOLHV�RI�
SRWHQWLDOO\�XVHIXO�LQIRUPDWLRQ�ZKLFK�FDQ�IDFLOLWDWH�WKH�
GDWD�DFFXPXODWLRQ�DQG�HQWU\��+RZHYHU��WKH�H[WUDFWLRQ�
DQG� DSSOLFDWLRQ� RI� WKLV� GDWD� LV� KDPSHUHG� E\� ODFN� RI�
VXIILFLHQW� VWUXFWXUH� LQ� WKH� HQFDSVXODWLRQ� DQG�
SUHVHQWDWLRQ� RI� WKH� LQIRUPDWLRQ� �0DKGDYL� HW� DO��
����D���
7KH� 6(0(5*<� SURMHFW� �0DKGDYL� HW� DO�� ����D��
0DKGDYL� HW� DO�� ����E�� LQWHQGV� WR�EULGJH� WKLV� JDS�E\�
SURYLGLQJ�VHPDQWLF�OLQNV�EHWZHHQ�UHDO�ZRUOG�SURGXFWV�
DQG�EXLOGLQJ�PRGHO¶V�DEVWUDFW�FRQFHSWV�DQG�HOHPHQWV���
7KH�JDS�EHWZHHQ�UHTXLUHG�DQG�DYDLODEOH�$UFKLWHFWXUH��
(QJLQHHULQJ�� DQG� &RQVWUXFWLRQ� �$(&�� GDWD� VHWV� LV�
K\SRWKHVL]HG� WR� EH� EULGJHDEOH� EDVHG� RQ� WZR� PDLQ�
SLOODUV�� )LUVW�� D� VHW� RI� FRPSDFW� DQG� YHUVDWLOH�
RQWRORJLHV� VKRXOG� EH� FUHDWHG� WKDW� VHUYH� DV� D� VKDUHG�
VWDQGDUG� YRFDEXODU\� RI� $(&� FRQFHSWV�� 7KH� UHDO�
ZRUOG� SURGXFWV� FDQ� EH� WKHQ� GHVFULEHG� YLD� WKHVH�
YRFDEXODULHV� LQ� D� XQLIRUP� PDFKLQH�SURFHVVDEOH�
IRUPDW�� � 6HFRQGO\�� WKH� EXLOGLQJ� SHUIRUPDQFH�
DVVHVVPHQW�DQG�RSWLPL]DWLRQ�HQYLURQPHQWV�VKRXOG�EH�
OLQNHG�WR�WKHVH�SURGXFW�GHVFULSWLRQV�IRU�H[SORUDWLRQ�RI�
GHVLJQ� DOWHUQDWLYHV� DQG� HYDOXDWLRQ� RI� HQHUJ\�
HIILFLHQF\��
7KH� NH\� FRQWULEXWLRQ� RI� WKH� UHVHDUFK� LV� WKH�
H[SORUDWLRQ�DQG�GHPRQVWUDWLRQ�RI� WKH� 6HPDQWLF�:HE�
WHFKQRORJLHV��%HUQHUV�/HH�HW�DO��������%HUQHUV�/HH�HW�
DO�� ������ WRZDUG� SRSXODWLQJ� WKH� LQSXW� GDWD� IRU�
EXLOGLQJ� SHUIRUPDQFH� VLPXODWLRQ� PRGHOV� YLD� WKH�
QDYLJDWLRQ� RI� WKH� H[WHQVLYH� EXW� FXUUHQWO\� LOO�
VWUXFWXUHG�ZHE�EDVHG�LQIRUPDWLRQ�VSDFH�SHUWDLQLQJ�WR��
EXLOGLQJ� PDWHULDOV�� HOHPHQWV�� FRPSRQHQWV�� DQG�
V\VWHPV�� DV� ZHOO� DV� UHVRXUFHV� DQG� GRFXPHQWV�
FRQFHUQLQJ� SURFHGXUDO�� FOLPDWLF�� DQG� ILQDQFLDO� �H�J���
SXEOLF�IXQGLQJ��LQIRUPDWLRQ�WKDW�FRXOG�EH�RI�YDOXH�WR�
GHVLJQHUV�DQG�GHFLVLRQ�PDNHUV���
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,Q� RUGHU� WR� FODULI\� WKLV� SURFHVV�ZH�ZLOO� ILUVW� H[SORUH�
WKH� PDMRU� XVH�FDVH� RI� 6(0(5*<� SURMHFW�� $V�
PHQWLRQHG�EHIRUH�WKLV�SURMHFW�FRQFHQWUDWHV�RQ�GHVLJQ�
RSWLPL]DWLRQ� LQ� YLHZ� RI� PXOWLSOH� FULWHULD� RI�
LQYHVWPHQW� DQG� RSHUDWLRQ� FRVWV�� HQHUJ\� SHUIRUPDQFH�
DQG� HQYLURQPHQWDO� LPSDFW�� )RU� WKLV� SXUSRVH�� WKH�
LQLWLDO�GHVLJQ�LV�FRQYH\HG�E\�WKH�XVHU�YLD�D�ZHE�EDVHG�
XVHU� LQWHUIDFH� LQ� WKH� IRUP� RI� D� EXLOGLQJ� GDWD� PRGHO�
FRQWDLQLQJ� LQIRUPDWLRQ� VXFK� DV� JHRPHWU\�� EXLOGLQJ�
FRPSRQHQWV� DQG� WKHLU� SURSHUWLHV�� DORQJ� ZLWK�
DGGLWLRQDO� EDFNJURXQG� LQIRUPDWLRQ� FRQFHUQLQJ�
DYDLODEOH� EXGJHW� DQG�RU� GHVLUDEOH� RU� LQWHQGHG�
SHUIRUPDQFH�REMHFWLYHV���
,Q�D�VHFRQG�VWHS��6(0(5*<�FRQVLGHUV�D�QXPEHU�RI�
VHPDQWLF��QRQ�JHRPHWULF��SHUPXWDWLRQV�RI�WKLV�LQLWLDO�
LQIRUPDWLRQ� WR� FUHDWH� YDOLG� FRQVWUXFWLRQ� DOWHUQDWLYHV�
IRU� GLIIHUHQW� EXLOGLQJ� FRPSRQHQWV�� 7KH� XQGHUO\LQJ�
UHDVRQLQJ� LQWHUIDFH� UHVSRQVLEOH� IRU� WKH� LGHQWLILFDWLRQ�
RI�WKHVH�DOWHUQDWLYHV�KROGV�D�VHW�RI�UXOHV�GHULYHG�IURP�
DQ�DQDO\VLV�RI�FRPPRQ�EXLOGLQJ�FRQVWUXFWLRQV�EDVHG�
RQ� GLIIHUHQW� SURGXFW� SURSHUWLHV�� � 3URGXFW� OLEUDULHV�
SOD\� DQ� LPSRUWDQW� UROH� IRU� SURYLGLQJ� DSSURSULDWH�
SURGXFWV�WKDW�PDWFK�WKH�XVHU�GHVLJQ�UHTXLUHPHQWV��)RU�
WKLV�SXUSRVH��6(0(5*<�V\VWHP�HPSOR\HV� VHPDQWLF�
ZHE�WHFKQRORJLHV� LQ� RUGHU� WR� FDSWXUH� DQG� IRUPXODWH�
WKH�UHTXLUHG� LQIRUPDWLRQ� LQ�D�G\QDPLF�DQG�PDFKLQH�
SURFHVVDEOH�IRUPDW���
)LQDOO\�� D� FRPSUHKHQVLYH� HYDOXDWLRQ� SURFHVV�ZLOO� EH�
H[HFXWHG�� 7KHUHE\�� ERWK� VLPSOLILHG� FDOFXODWLRQ�
URXWLQHV� �H�J��� WKRVH� QHFHVVDU\� WR� JHQHUDWH� HQHUJ\�
FHUWLILFDWHV�IRU�EXLOGLQJ�SURMHFWV�RU�SHUIRUP�OLIH�F\FOH�
DQDO\VHV�� DQG� QXPHULF� VLPXODWLRQ� DSSOLFDWLRQV� �H�J���
WKHUPDO� SHUIRUPDQFH� VLPXODWLRQ� WRROV�� FRXOG� EH�
GHSOR\HG��0DKGDYL�HW�DO������D���

%$&.*5281'�
1RZDGD\V�� WKH� %XLOGLQJ� ,QIRUPDWLRQ� 0RGHOLQJ�
�%,0�� PHWKRGV� DUH� EHLQJ� XVHG� LQWHQVLYHO\� LQ�
GLIIHUHQW� SURFHVVHV� RI� EXLOGLQJ� GHVLJQ�� FRQVWUXFWLRQ��
RSHUDWLRQ�� DQG� PDLQWHQDQFH�� ,Q� WKLV� FRQWH[W�� %,0�
XVHV� D� VFKHPD� WR� GHILQH� WKH� PDLQ� FRQFHSWV� DQG� D�
QXPEHU�RI� ORFDO�QDPHV�DQG�GHVFULSWLRQV�� ,Q�RUGHU� WR�
DFKLHYH� WKH� LQWHURSHUDELOLW\� DW� JOREDO� OHYHO�� WKH�
VFKHPD� FRQFHSWV� VKRXOG� EH� VHSDUDWHG� IURP� ORFDO�
QDPHV� DQG� GHVFULSWLRQV�� 7KLV� VHSDUDWLRQ� FRXOG� EH�
UHDOL]HG� YLD� GHGLFDWHG� GLFWLRQDULHV� RI� FRQVWUXFWLRQ�
WHUPLQRORJLHV� WKDW� FURVV� WKH� UHJLRQDO� DQG� ODQJXDJH�
ERUGHUV� DQG� XQLIRUPO\� GHILQH� WKH� PHDQLQJ� RI� WHUPV�
VXFK� DV� SURGXFW� QDPHV�� SURSHUWLHV�� HWF�� 7KH�
,QWHUQDWLRQDO� )UDPHZRUN� IRU� 'LFWLRQDULHV� �,)'�� LV�
DLPLQJ� WR� HVWDEOLVK� VXFK� D� VWDQGDUG� OLEUDU\�� ZKHUH�
FRQFHSWV� DQG� WHUPV� DUH� VHPDQWLFDOO\� GHVFULEHG� DQG�
JLYHQ� D� XQLTXH� LGHQWLILFDWLRQ� QXPEHU� �%HOO� HW� DO��
������� 0RUH� H[SOLFLWO\� WKH� ,)'� LV� DQ� ,62� VWDQGDUG�
�,62���������� WKDW� LV�GHVFULEHG�XVLQJ�DQ�(;35(66�
PRGHO� ZLWK� D� VKRUW� H[SODQDWLRQ� RI� LWV� SXUSRVH� DQG�
XVH��,)'�OLEUDULHV�DUH�PRUH�WKDQ�D�VLPSOH�PDSSLQJ�RI�
ZRUGV� DPRQJ� YDULRXV� ODQJXDJHV� DQG� SURYLGH� DQ�
DEVWUDFWLRQ� OD\HU� WKDW� FRQWDLQV� WKH� FRQFHSWXDOL]DWLRQ�
RI� HQWLWLHV��7KLV� DEVWUDFWLRQ� OD\HU�ZLOO� WKHQ� IDFLOLWDWH�

FRQQHFWLQJ� WKH� HQWLWLHV� YLD� VKDUHG� OLEUDU\� FRQFHSWV��
)RU�LQVWDQFH�WKH�ZRUG�³7�U´�LQ�*HUPDQ�LV�PDSSHG�WR�
WKH�VDPH�OLEUDU\�FRQFHSW�DV�WKH�(QJOLVK�ZRUG�³GRRU´��
6R�PDQXIDFWXUHUV�PD\�LQWURGXFH�WKHLU�SURGXFWV�LQ�WKH�
LQWHUQDWLRQDO�PDUNHW�ZLWKRXW� EHLQJ� KDPSHUHG� GXH� WR�
ODQJXDJH� LVVXHV�� 7KH� ,)'� OLEUDU\� ZLOO� KDQGOH� WKH�
UHSUHVHQWDWLRQ� RI� SURGXFWV� LQ� RWKHU� ODQJXDJHV� E\�
DOLJQLQJ� WKH� SURGXFW� VSHFLILFDWLRQV� WR� WKH� ,)&�
UHIHUHQFH� PRGHO�� 0RUHRYHU� DQ� HQWLW\� PLJKW� EH�
LQWHUSUHWHG� GLIIHUHQWO\� LQ� GLIIHUHQW� FRXQWULHV� DQG�
DJDLQ�DQ�,)'�FDQ�DGGUHVV� WKLV� LVVXH�E\�SURYLGLQJ�DQ�
DEVWUDFW� UHIHUHQFH� OLEUDU\��$Q� LPSRUWDQW� UROH� RI� ,)'�
OLEUDU\� LV� WKH� VHSDUDWLRQ� RI� D� FRQFHSW� IURP� LWV� ORFDO�
QDPHV� DQG� GHVFULSWLRQV� WKDW� GHILQH� WKDW� FRQFHSW�� ,Q�
,)'�WKLV�LV�DFKLHYHG�E\�VHSDUDWLQJ�WKH�FRQFHSWV�IURP�
WKH�QDPHV�DQG�GHVFULSWLRQV�WKDW�DUH�XVHG�WR�QDPH�DQG�
GHVFULEH�LW��$V�D�PDWWHU�RI�IDFW��WKH�,)'�OLEUDU\�OHW�WKH�
FRQFHSW� EH� ERWK� GHVFULEHG� E\� PXOWLSOH� QDPH� DQG�
GHVFULSWLRQV�DQG�DOVR�LWV�UHODWLRQ�WR�RWKHU�FRQFHSWV��
6HYHUDO� FRXQWULHV� KDYH� VWDUWHG� EXLOGLQJ� GLFWLRQDULHV�
EDVHG� RI� ,)'�� 7KH� PRVW� LPSRUWDQW� OLEUDULHV� IRU�
EXLOGLQJ� VPDUW� DUH� %$5%L� �%HOO� HW� DO�� ������ DQG�
/H[L&RQ��:RHVWHQHQN���������ZKLFK�DUH�GHILQHG�IRU�
D� EHWWHU� FRPPXQLFDWLRQ� EHWZHHQ� FRQVWUXFWLRQ�
SDUWQHUV� DQG� IRU� EHWWHU� LQIRUPDWLRQ� KDQGOLQJ� E\�
FRPSXWHUV�� 6RPH� UHVHDUFK� ZRUNV� KDYH� WULHG� WR�
KDUPRQL]H� ,)&� ZLWK� ,)'� VWUXFWXUH� �-DQVHQ� HW� DO��
�������%\�XVLQJ�JOREDOO\�8QLTXH�,'��*8,'���DOO� WKH�
LQIRUPDWLRQ�LQ�WKH�,)&�IRUPDW�FDQ�EH�WDJJHG�DQG�WKH�
FRQFHSWV�PD\�EH�GHILQHG�LQ�DQ\�ODQJXDJH�DQG�FDQ�EH�
SURFHVVHG� E\� FRPSXWHUV�� ,W� PHDQV� WKDW� WKHVH� *8,'�
DUH�XVHG�E\�PDFKLQHV�WR�SURFHVV�WKH�GDWD�DQG�WH[WXDO�
GHVFULSWLRQV�E\�KXPDQV���
,Q�������WKH�,)'�OLEUDU\�JURXS�KDV�EHFRPH�D�SDUW�RI�
EXLOGLQJ60$57� ,QWHUQDWLRQDO� �E6,�� DQG� VLQFH� WKHQ��
WKH� LQWHJUDWLRQ� RI� ,)'� /LEUDU\� LQWR� E6,� KDV�
SURJUHVVHG�ZLWK� SODQV� XQGHUZD\� WR� WUDQVIHU� WKH� ,)'�
/LEUDU\� ,QWHOOHFWXDO� 3URSHUW\� WR� E6,�� /DWHU� RQ� LQ�
6HSWHPEHU� ������ WKH� ,)'� /LEUDU\� ZDV� UHQDPHG� WR�
EXLOGLQJ60$57� 'DWD� 'LFWLRQDU\� WR� ILW� LQ� ZLWK� WKH�
UHQDPLQJ� RI� WKH� ,)&� VWDQGDUG� WR� EXLOGLQJ60$57�
'DWD� 0RGHO�� DQG� WKH� ,'0� VWDQGDUG� WR�
EXLOGLQJ60$57�3URFHVVHV��1%,06����������
6HYHUDO�RWKHU� UHVHDUFK�SURMHFWV�KDYH�EHHQ�GRQH�RYHU�
WKH�\HDUV�RQ�,)&�PRGHO�LQ�RUGHU�WR�GHYHORS�PRGHOLQJ�
DQG� LPSOHPHQWDWLRQ� RI� $(&� REMHFWV� DQG� WR� SURYLGH�
PRUH� LQWHJUDWHG�� LQWHURSHUDEOH� DQG� LQWHOOLJHQW� $(&�
REMHFWV� �+DOIDZ\� HW� DO�� ������� 6RPH� RI� WKHP� KDYH�
WULHG� WR� SURYLGH� RQOLQH� SURGXFW� OLEUDULHV� IRU� $(&�
LQGXVWULHV�EDVHG�RQ� ,)&�DQG�SUHVHQW� WKH�DUFKLWHFWXUH�
IRU� LPSOHPHQWDWLRQ� ZLWK� DLP� WR� VXSSRUW� LQGXVWU\�
SUDFWLFHV� LQ� WKH� SURGXFWLRQ� DQG� FRQVXPSWLRQ� RI�
SURGXFW�LQIRUPDWLRQ��2ZRODEL�HW�DO���������
$QRWKHU� WUHQG� LQ� SURGXFW� OLEUDULHV� IROORZV� WKH�
6HPDQWLF�:HE�DQG�RQWRORJ\�SULQFLSOHV� WR�GHILQH� WKH�
UHTXLUHG� FRQFHSWV� DQG� WKHLU� SURSHUWLHV�� +DYLQJ� D�
VHPDQWLFDOO\�HQULFKHG��VHDUFKDEOH� OLEUDU\�RI�EXLOGLQJ�
SURGXFWV� FDQ� VXSSRUW� GHVLJQHUV� WR� HIILFLHQWO\� VHOHFW�
WKRVH�SURGXFWV�WKDW�EHVW�PDWFK�GHVLJQ�FRQVWUDLQWV�DQG�
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FULWHULD�SHUWDLQLQJ�WR�VSHFLILF�SURMHFWV��6KD\HJDQIDU�HW�
DO��������%HHW]�HW�DO��������,VVD���������
7KH� 6N\'UHDPHU� SURMHFW� �6KD\HJDQIDU� ������
SURYLGHG� D� SURWRW\SLFDO� FRPELQDWLRQ� RI� %,0� DQG�
VHPDQWLF� WHFKQRORJLHV� IRU� WKH� VHOHFWLRQ� RI� HQHUJ\�
HIILFLHQW� SURGXFWV� �VN\OLJKW� FRPSRQHQWV��� 7KLV�
UHVHDUFK�SURYLGHG� D� SURRI�RI� FRQFHSW� LQ�YLHZ�RI� WKH�
SRWHQWLDO� RI� HODERUDWH� VHPDQWLF� WHFKQRORJLHV� WRZDUG�
EULGJLQJ� WKH� NQRZOHGJH� JDS� EHWZHHQ�PDQXIDFWXUHUV
�
GDWD�� EXLOGLQJ� LQIRUPDWLRQ� PRGHOV�� DQG� VLPXODWLRQ�
ZHE�VHUYLFHV��
7KH�%XLOGLQJ�&RPSRQHQW�/LEUDU\��%&/���)OHPLQJ�HW�
DO��������LV�DQRWKHU�RQOLQH�UHSRVLWRU\�RI�FRPSRQHQWV�
DQG� PHDVXUHV� WKDW� LV� DLPLQJ� WR� DGGUHVV� WKH� VSHFLILF�
UHTXLUHPHQWV� RI� %XLOGLQJ� (QHUJ\� 0RGHOLQJ� �%(0��
ZKLFK�DUH�QRW�FRYHUHG�E\�%,0��7KH�%&/�UHSRVLWRU\�
FXUUHQWO\� FRQWDLQV� DURXQG� ������� FRPSRQHQWV� DQG�
PHDVXUHV� DQG� SURYLGHV� XQLTXHO\� LGHQWLILHG�
FRPSRQHQWV� WKDW� FDQ� EH� FLWHG�� YDOLGDWHG�� DQG� UHXVHG�
E\�%(0�FRPPXQLW\��8QOLNH�%&/�FRPSRQHQWV�ZKLFK�
DUH� VWRUHG� DQG� UHWULHYHG� LQ� ;0/� IRUPDW�� WKH�
6(0(5*<�SURMHFW�LV�EHQHILWLQJ�IURP�6HPDQWLF�:HE�
WHFKQRORJLHV� ZKLFK� SURYLGH� EHWWHU� SRVVLELOLWLHV� IRU�
GDWD�LQWHJUDWLRQ��GDWD�VKDULQJ��DQG�LQWHURSHUDELOLW\�RQ�
WKH�ZHE���

2172/2*<�(1*,1((5,1*�
,Q� WKLV� VHFWLRQ�� WKH� FRUH� SURFHVV� RI� HVWDEOLVKLQJ�
6(0(5*<� RQWRORJ\� DQG� WKH� GHVLJQ� FRQVLGHUDWLRQV�
ZLOO�EH�GLVFXVVHG�LQ�GHWDLO��7KLV�LQFOXGHV�WKH�SURFHVV�
RI�VHPDQWLI\LQJ�%DXERRN�SURGXFW�GDWDEDVH�ZKLFK�LV�D�
ZHOO�NQRZQ�SURGXFW�UHSRVLWRU\�IRU�EXLOGLQJ�SURGXFWV�
LQ�$XVWULD���

Product Hierarchy 
)RU� UHDOL]LQJ� WKH� SURMHFW� JRDOV� DQG� DV� SURRI� RI�
FRQFHSW�� ZH� KDYH� GHFLGHG� WR� XVH� %DXERRN� ZHE�
SODWIRUP� �%DXERRN� ������ DV� RQH� RI� WKH� PDLQ�
UHVRXUFHV� IRU�EXLOGLQJ�SURGXFW�DQG�FRPSRQHQWV�� 7KH�
%DXERRN� ZHE� SODWIRUP� LV� D� GDWDEDVH� RI� EXLOGLQJ�
SURGXFWV� ZLWK� WKHLU� HFRORJLFDO� DQG� SK\VLFDO�
SURSHUWLHV�� %XLOGLQJ� SURGXFW� PDQXIDFWXUHUV� FDQ�
GHILQH� WKHLU� SURGXFWV�� ZKLFK� ZLOO� EH� HYDOXDWHG� DQG�
FODVVLILHG�DFFRUGLQJ� WR� WKHLU� SK\VLFDO� DWWULEXWHV� �H�J���
VXFK�DV�FRQGXFWLYLW\��VSHFLILF�KHDW��GHQVLW\��HWF���DQG�
HFRORJLFDO� DWWULEXWHV� �H�J��� JOREDO�ZDUPLQJ�SRWHQWLDO��
DFLGLILFDWLRQ� SRWHQWLDO�� HWF���� )XUWKHUPRUH�� WKH� FURVV�
UHIHUHQFHV� EHWZHHQ� EXLOGLQJ� SURGXFWV�� WKH� EXLOGLQJ�
FRGH�SURYLGHG�E\�ORFDO�DXWKRULWLHV��DQG�JRYHUQPHQWDO�
IXQGLQJ� UHVRXUFHV� VXFK� DV� JUDQWV�� WD[�FUHGLWV�� ORDQV�
H[WHQG� WKH� YLVLELOLW\� DQG� QDYLJDELOLW\� RI� EXLOGLQJ�
HOHPHQWV�LQ�WKH�EXLOGLQJ�LQGXVWU\���
,Q�RUGHU�WR�VHPDQWLI\�WKH�GDWD��ZH�KDYH�ILUVW�DGRSWHG��
WKH� %DXERRN� FDWHJRULHV� DQG� IRUPDWWHG� WKHP� DV� WKH�
PDLQ�KLHUDUFK\�RI�6(0(5*<�RQWRORJ\��7KLV�WDVN�LV�
GRQH�E\�D�FXVWRPL]HG�5')L]HU�FRPSRQHQW�WKDW�UHDGV�
WKH�RULJLQDO�%DXERRN�FDWHJRULHV�DQG�FRQYHUWV�WKHP�WR�
KLHUDUFK\� RI� 5')� �.O\QH� ������ FODVVHV� LQ�
6(0(5*<� RQWRORJ\�� )LJXUH� ��� GHSLFWV� SDUW� RI� WKH�
FRQYHUWHG�FODVV�KLHUDUFK\���

�
)LJXUH���6(0(5*<¶V�SURGXFW�KLHUDUFK\�

�$IWHU� KDYLQJ� WKH� FODVV� KLHUDUFK\� LQ� SODFH�� WKH�
%DXERRN�SURGXFWV�DUH�DOVR�H[WUDFWHG�DQG�FRQYHUWHG�WR�
5')�IRUPDW�YLD�D�GHGLFDWHG�SDJH�SDUVHU��'XULQJ�WKLV�
SURFHVV� DVLGH� IURP� WKH� H[LVWLQJ� %DXERRN� SURGXFW�
SURSHUWLHV�� VRPH� DGGLWLRQDO� SURSHUWLHV� DUH� FDOFXODWHG�
DQG� DWWDFKHG� WR� LPSRUWHG� SURGXFWV�� $Q� H[DPSOH� RI�
VXFK� GHULYHG� SURSHUW\� LV� WKH� WKHUPDO� UHVLVWDQFH� �5�
YDOXH��ZKLFK�FDQ�EH�FDOFXODWHG�DQG�DVVHUWHG�EDVHG�RQ�
WKH�WKLFNQHVV�DQG�WKHUPDO�FRQGXFWLYLW\�YDOXHV��7KHVH�
LQWHUQDO�FDOFXODWLRQV�KHOS�UHGXFH�WKH�FDOFXODWLRQ�ORDG�
LQ�WKH�DVVHVVPHQW�SURFHGXUH���
,Q� RUGHU� WR� NHHS� WKH� UHODWLRQVKLS� EHWZHHQ� WKH�
LPSRUWHG� SURGXFW� DQG� LWV� FRUUHVSRQGLQJ� ZHE�
UHVRXUFH�� WKH� RZO�VDPH$V� D[LRP� LV� XVHG� ZKLFK�
FRQQHFWV� WKH� 85,� RI� ZHE� UHVRXUFH� WR� WKH� SURGXFW�
GHVFULSWLRQ�� )LJXUH� ��� GHSLFWV� D� W\SLFDO� %DXERRN�
SURGXFW� ZLWK� WKH� H[WUD� SURSHUW\� IRU� GHILQLQJ� WKH�
FRUUHVSRQGLQJ�ZHE�UHVRXUFH��

�
)LJXUH���6HPDQWLF�3URGXFW�'HVFULSWLRQ�
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Ancillary Product Properties 
,Q� DGGLWLRQ� WR� WKH� H[LVWLQJ� SURGXFW� SURSHUWLHV� LQ�
%DXERRN�� IRU� WKH� UXOH� EDVHG� UHDVRQLQJ� LQWHUIDFH� WR�
IXQFWLRQ�� IXUWKHU� GHWDLOV� UHJDUGLQJ� WKH� IRUP� DQG�
IXQFWLRQV� RI� SURGXFWV� DUH� QHHGHG�� 7KLV� LQIRUPDWLRQ�
ZKLFK� LV� QRW� LQFOXGHG� LQ� %DXERRN�� LV� RI� JUHDW�
LPSRUWDQFH� IRU� DVVLJQLQJ� DOWHUQDWLYH� PDWHULDOV� WR�
GLIIHUHQW� EXLOGLQJ� HOHPHQWV�� )RU� LQVWDQFH�� D� J\SVXP�
ERDUG���ZKLFK�LV�PRLVWXUH�VHQVLWLYH��LV�QRW�DSSURSULDWH�
IRU� H[WHULRU� XVDJH� DQG� WKHUHIRUH� LW� VKRXOG� QRW� EH�
VXJJHVWHG�DV�DQ�DOWHUQDWLYH�PDWHULDO�IRU�H[WHUQDO�ZDOO�
ILQLVKHV���
7KHVH� SURSHUWLHV� HVWDEOLVK� D� FODVV� KLHUDUFK\� LQ� WKH�
6(0(5*<�RQWRORJ\� �DQG�DUH�FDWHJRUL]HG�IRU�OD\HUV�
DV�IROORZV���
 )XQFWLRQV�� WKLV� JURXS� RI� SURSHUWLHV� LV� GHGLFDWHG�

WR� IXQFWLRQDO� DVSHFWV� RI� EXLOGLQJ� SURGXFWV� WKDW�
PD\� VHUYH� DV� D� OD\HU� LQ� GLIIHUHQW� FRPSRQHQW�
FRQILJXUDWLRQV� VXFK� DV� ZDOO�� FHLOLQJ�� RU� URRI�
FRPSRQHQWV�� ([DPSOHV� RI� IXQFWLRQDO� FDWHJRULHV�
XQGHU�WKLV�JURXS�LQFOXGH�LQVXODWLRQ��ORDG�EHDULQJ�
HOHPHQWV��DQG�SURWHFWLYH�IRLOV��

 3RVLWLRQ�LQ�$VVHPEO\��WKLV�JURXS�DOVR�GHDOV�ZLWK�
OD\HU�SURSHUWLHV�RI�SURGXFWV�DQG�LQFOXGHV�PRGHO�
VSHFLILF� DVSHFWV� RI� EXLOGLQJ� LQ� YLHZ� RI�
DSSURSULDWHQHVV�IRU�GHSOR\PHQW�LQ�GLIIHUHQW�SDUWV�
RI�WKH�EXLOGLQJ�FRQVWUXFWLRQ�VXFK�DV�URRI��FHLOLQJ��
ZLQGRZ� �H�J�� URRI�VXLWDEOH�� ZDOO�VXLWDEOH��
FHLOLQJ�VXLWDEOH��HWF����

 )RUPDW�� WKLV� JURXS� LQFOXGHV� FDWHJRULHV� WR�
GHVFULEH� SK\VLFDO� SURSHUWLHV� DQG� VKDSH� RI� WKH�
SURGXFWV��%ORFN��SODWH��DQG�IRDP�DUH�H[DPSOHV�RI�
VXEFDWHJRULHV�XQGHU�WKLV�FODVV��

 0DWHULDO�� WKLV� JURXS� LGHQWLILHV� WKH� FRQVWLWXWLYH�
PDWHULDO� RI� D� SURGXFW� �H�J��� ZRRG�� FRQFUHWH��
JODVV��PHWDO���

)LJXUH� ��� GHSLFWV� WKH� FODVV� KLHUDUFK\� IRU� OD\HU�
FDWHJRULHV� DQG� DOVR� WKH� GHWDLOV� RI� IRUPDW� VXE�
FDWHJRU\��

Enriching Baubook Hierarchy  
,Q� WKH�SUHYLRXV� WZR� VHFWLRQV��ZH� KDYH�GHVFULEHG� WKH�
%DXERRN� SURGXFW� KLHUDUFK\� DQG� DOVR� WKH� SURSHUW\�
KLHUDUFK\�RI�6(0(5*<�SURMHFW��6LQFH� WKH�%DXERRN�
RQO\� LQFRUSRUDWHV� FHUWDLQ� LQGXVWU\� UHOHYDQW� SURGXFW�
SURSHUWLHV��LW�FDQQRW�SURYLGH�DOO�UHTXLUHG�LQIRUPDWLRQ�
IRU� WKH� LPEHGGHG� UHDVRQLQJ� SURFHGXUH�� $V� D� UHVXOW��
WKH�%DXERRN�KLHUDUFK\�VKRXOG�EH�HQULFKHG�WR�LQFOXGH�
WKH�H[WHQGHG�VHW�RI�SURGXFW�SURSHUWLHV���
)RUWXQDWHO\��WKH�VHPDQWLF�GDWD�PRGHO��LV�YHU\�IOH[LEOH�
LQ� WHUPV� RI� H[SUHVVLQJ� WKH� LQWHUUHODWLRQV� DPRQJ�
GRPDLQ�FODVVHV���
,Q�FDVH�RI�6(0(5*<�RQWRORJ\��ZH�KDYH�HVWDEOLVKHG�
WKH� FRQQHFWLRQ� EHWZHHQ� %DXERRN� FODVVHV� DQG�
H[WHQGHG� SURSHUWLHV� YLD� DGGLQJ� VXEFODVV� D[LRPV�
EHWZHHQ� WKHVH� WZR�FODVV�KLHUDUFKLHV�� ,Q�RWKHU�ZRUGV��
DIWHU� FUHDWLQJ� VXEFODVV� UHODWLRQVKLSV� DQG� UXQQLQJ� WKH�

VHPDQWLF� UHDVRQHU�� WKH� LQVWDQFHV� RI� %DXERRN�
FDWHJRULHV� �SURGXFWV��� DUH� DOVR� FODVVLILHG� XQGHU�
6(0(5*<�SURSHUWLHV���

�
)LJXUH���6(0(5*<¶V�$QFLOODU\�3URSHUWLHV�IRU�

)RUPDW�FDWHJRU\�
,W�LV�LPSRUWDQW�WR�QRWH�WKDW�D�VLQJOH�SURGXFW�LV�XVXDOO\�
FRQQHFWHG� ZLWK� D� QXPEHU� RI� 6(0(5*<¶V� SURSHUW\�
FODVVHV��,Q�VHPDQWLF�WHUPV��WKH�FDWHJRULHV�RI�D�SURGXFW�
FODVV�DUH�GRXPHQWHG�DV� VXSHU�FODVVHV�RI� WKDW�SURGXFW�
FODVV��$V�D�UHVXOW��DOO�SURGXFWV��L�H���LQVWDQFHV��RI�WKDW�
FODVV� DUH� DOVR� LQIHUUHG� WR� EH� LQVWDQFHV� RI� UHOHYDQW�
VXSHU�FODVVHV�� )RU� H[DPSOH�� FRQVLGHU� WKH� ZDOO�
HOHPHQW�GHSLFWHG�LQ�ILJXUH����6LQFH�WKLV�ZDOO�HOHPHQW�
LV�D�VXEFODVV�RI�VRPH�6(0(5*<�SURSHUWLHV�VXFK�DV�
/RDG� %HDULQJ�� +HDY\�� DQG� 6ROLG�� WKH� FRUUHVSRQGLQJ�
SURGXFWV�RI� WKLV�ZDOO� W\SH�FDQ�EH�DOVR�TXHULHG�XQGHU�
WKHVH� VXSHU� FODVVHV�� &RQVHTXHQWO\�� ZH� FDQ� FUHDWH�
HIILFLHQW� TXHULHV� WKDW� PHHW� VSHFLILF� UHTXLUHPHQWV� RI�
6(0(5*<�XVH�FDVHV��

�
)LJXUH���6(0(5*<�%DXERRN�PDSSLQJ�
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7KH�RWKHU�LPSURYHPHQW�WKDW�KDV�EHHQ�GRQH�UHJDUGLQJ�
%DXERRN�KLHUDUFK\�LV�WR�VHW�D�GHIDXOW�SURGXFW�IRU�HDFK�
FDWHJRU\��7KHVH�GHIDXOW�SURGXFWV��ZKLFK�DUH�VHOHFWHG�
EDVHG�RQ�WKHLU�FRPPRQQHVV�RI�XVH��DUH�XVHG�WR�HQULFK�
WKH� LQLWLDO� GHVLJQ� PRGHO� IRU� FDOFXODWLRQ� DQG�
VLPXODWLRQ� SXUSRVHV�� 7R� GR� WKLV�� ZH� ZRXOG� QHHG� WR�
FRQQHFW� VRPH� VSHFLILF� SURGXFWV� �UHSUHVHQWHG� DV�
LQVWDQFHV� LQ� 6(0(5*<� RQWRORJ\�� WR� %DXERRN�
FODVVHV�� 7KHVH� VSHFLDO� LQVWDQFH�WR�FODVV� UHODWLRQVKLSV�
DUH�GHVFULEHG�YLD�GHGLFDWHG�DQQRWDWLRQ�SURSHUWLHV�WKDW�
DUH�DGGHG�WR�WDUJHW�FODVVHV��
$FFRUGLQJ� WR� 6(0(5*<� XVH�FDVHV�� HDFK� SURGXFW�
FDWHJRU\� QHHGV� WZR� GHIDXOW� SURGXFWV� IRU� QRYLFH� DQG�
H[SHUW� XVHUV�� 7KH� UHDVRQ� IRU� WKLV� GHFLVLRQ� LV� WKDW� RQ�
WKH�RQH�KDQG�VRPH�UHDO�ZRUOG�SURGXFW�QDPHV�LQFOXGH�
WHFKQLFDO�WHUPV�WKDW�DUH�QRW�HDV\�WR�XQGHUVWDQG�IRU�WKH�
QRQ�H[SHUWV�� 2Q� WKH� RWKHU� KDQG�� H[SHUW� XVHUV� QHHG�
ILQH�JUDLQHG� LQIRUPDWLRQ� WR� LPSURYH� WKHLU� GHVLJQ�
GHFLVLRQV�� $FFRUGLQJO\�� WZR� DQQRWDWLRQ� SURSHUWLHV��
QDPHO\� �KDV1RYLFH'HIDXOW3URGXFW� DQG�
KDV([SHUW'HIDXOW3URGXFW�� DUH� GHILQHG� WR� VDWLVI\� WKH�
UHTXLUHPHQWV�RI�HDFK�XVHU�JURXS��)LJXUH���GHSLFWV�WKH�
GHIDXOW�SURGXFWV� IRU�QRYLFH�DQG�H[SHUW�XVHUV� WKDW�DUH�
DVVLJQHG�WR�D�VSHFLILF�ZDOO�SURGXFW�FDWHJRU\��

6(0$17,&�48(5,(6�
$IWHU� HVWDEOLVKLQJ� WKH� 2QWRORJ\�� WKH� SURGXFW�
DOWHUQDWLYHV�IRU�GLIIHUHQW�EXLOGLQJ�FRPSRQHQWV�VKRXOG�
EH� H[WUDFWHG� DQG� VHQW� WR� WKH� HYDOXDWLRQ� DQG�
RSWLPL]DWLRQ� SURFHGXUH� LQ� RUGHU� WR� UDQN� DQG�
EHQFKPDUN� WKH� DOWHUQDWLYH� VROXWLRQV� EDVHG� RQ�
HQYLURQPHQWDO�� HFRQRPLFDO� DQG� HQHUJ\� SHUIRUPDQFH�
PHWULFV�� )RU� WKLV� SXUSRVH�� D� VHPDQWLF� GDWD� LQWHUIDFH�
KDV� EHHQ� LPSOHPHQWHG� WKDW� IXQFWLRQV� DV� PHGLDWRU�
EHWZHHQ�6(0(5*<¶V�VRIWZDUH�FRPSRQHQWV�DQG� WKH�
VHPDQWLF�UHSRVLWRU\��2Q�WKH�RQH�KDQG��LW�WUDQVODWHV�WKH�
GHVLJQ� FRQVWUDLQWV� DQG� UHTXLUHPHQWV� DV� VHPDQWLF�
TXHULHV�LQ�63$54/��63$54/�������IRUPDW��2Q�WKH�
RWKHU� KDQG�� LW� LV� UHVSRQVLEOH� IRU� PDSSLQJ� WKH�
H[WUDFWHG� 5')� GDWD� DQG� TXHU\� UHVXOWV� WR� UHTXLUHG�
REMHFWV� LQ� 6(0(5*<� %XLOGLQJ� 0RGHO� �6%0��� ,Q�
JHQHUDO��WKLV�6HPDQWLF�GDWD�LQWHUIDFH�LQFOXGHV�D�VHW�RI�
63$54/� TXHU\� FRPSRQHQWV� LQVWHDG� RI� VWDWLF� SUH�
GHILQHG� TXHULHV�� ZKLFK� DOORZV� WKH� LQWHUIDFH� WR�
G\QDPLFDOO\� FRPSRVH� WKH� GHVLUHG� TXHULHV� DW�
H[HFXWLRQ� WLPH��)RU�H[DPSOH�� WKH� LQWHUIDFH�DOORZV� WR�
TXHU\�E\� W\SH�� FODVV�� SURSHUW\� �RU� LWV� YDOXH��� DV�ZHOO�
DV� DSSO\� ILOWHUV� RQ� 6(0(5*<�VSHFLILF� H[SUHVVLRQV��
7KLV� DOORZV� IRU� PD[LPXP� DGDSWDELOLW\� VKRXOG� WKH�
QHHG�IRU�QHZ�TXHU\�W\SHV�RU�VHPDQWLF�FKDQJHV�LQ�WKH�
2QWRORJ\� DULVH�� 8VLQJ� WKH� 63$54/� LQWHUIDFH� RI�
SURGXFW� UHSRVLWRU\�� D� ZLGH� UDQJH� RI� FRQVWUDLQWV� DQG�
XVHU� UHTXLUHPHQWV� FDQ� EH� DGGUHVVHG�� ,Q� 60(5*<�
XVH�FDVHV��WKH�FRQVWUDLQWV�DUH�XVXDOO\�GLYLGHG�LQWR�WZR�
PDLQ�FDWHJRULHV���
 3URGXFW� W\SH� FRQVWUDLQWV� ZKHUH� WKH� 63$54/�

TXHU\� LQFOXGHV� %DXERRN¶V� SURGXFW� FODVV� DQG�RU�
6(0(5*<¶V� H[WHQGHG� FODVVHV� DV� H[SODLQHG� LQ�
SUHYLRXV�VHFWLRQ���

 3URGXFW� SURSHUW\� FRQVWUDLQWV� WKDW� FRQVLGHU� UDQJH�
OLPLWDWLRQV� IRU� SURSHUW\� YDOXHV� RI� WDUJHW� SURGXFW�
VXFK�DV�WKHUPDO�FRQGXFWLYLW\��SULFH��RU�WKLFNQHVV���

7KH� 63$54/� TXHULHV� LQ� 6(0(5*<� V\VWHP�
W\SLFDOO\� LQFOXGH� D� FRPELQDWLRQ� RI� WKH� DERYH�
PHQWLRQHG� FRQVWUDLQWV�� $V� DQ� H[DPSOH�� FRQVLGHU� WKH�
FDVH�RI�VHDUFKLQJ�IRU�D�:RRG�&RQFUHWH�ZDOO�HOHPHQW�
ZLWK� D� WKLFNQHVV� XQGHU� ��� FP� DQG� D� WKHUPDO�
FRQGXFWLYLW\� XQGHU� ���� :�P���.���� ,Q� WKLV� FDVH�� WKH�
GDWD� LQWHUIDFH� XVHV� WKH� TXHU\� FRPSRQHQWV� LQYROYLQJ�
WKH� SURGXFW� W\SH�� WKLFNQHVV�� DQG� FRQGXFWLYLW\� WR�
FUHDWH� D� VXLWDEOH� TXHU\�� � /LVWLQJ� �� GHPRQVWUDWHV� WKH�
UHVXOWLQJ�63$54/�TXHU\�WKDW�DGGUHVVHV�WKHVH��
��
SELECT ?name ?conductivity ?thickness 
WHERE { 
    ?product a semergy:WoodConcreteWallElement. 
    ?product rdfs:label  ?name . 
     
    ?product semergy:thickness ?thickness . 
    FILTER (?thickness < 30) . 
 
    ?product semergy:thermalConductivity ?conductivity .  
    FILTER (?conductivity < 0.5)   

}�

/LVWLQJ���6DPSOH�3URGXFW�4XHU\��
�
)LJXUH���GHSLFWV�WKH�UHVXOWV�RI�WKLV�TXHU\�DQG�SRVVLEOH�
SURGXFW�DOWHUQDWLYHV���
�

�
)LJXUH���63$54/�4XHU\�5HVXOWV�

�
7KH� DIRUHPHQWLRQHG� DSSURDFK� FDQ� EH� DOVR�
JHQHUDOL]HG� WR� FRPSRXQG� EXLOGLQJ� FRPSRQHQWV� VXFK�
DV� ZDOOV�� ZKLFK� PD\� KDYH� PXOWLSOH� OD\HUV� DQG� D�
QXPEHU� RI� SURSHUW\� UHTXLUHPHQWV� IRU� HDFK� VLQJOH�
OD\HU��6XSSRVH�� IRU�H[DPSOH�� WKDW�D�VSHFLILF�EXLOGLQJ�
GHVLJQ� UHTXLUHV� DQ� LQVXODWHG� VLQJOH�OHDI� EULFNZRUN�
ZDOO�ZLWK�QDWXUDOO\�YHQWLODWHG�IDFDGH�HOHPHQW��&KHUHW�
������� 7\SLFDOO\�� WKH� FRQVWUXFWLRQ� GHWDLOV� RI� VXFK�
FRPSRXQG� SURGXFWV� DUH� GHILQHG� LQ� EXLOGLQJ�
FRQVWUXFWLRQ�FRGH�DQG�VWDQGDUGV� LQ�D�SURGXFW�QHXWUDO�
IRUP��)RU�LQVWDQFH��WKH�OD\HUV�RI�WKLV�VSHFLILF�ZDOO�FDQ�
EH�GHILQHG�DV�VKRZQ�LQ�7DEOH�����
�
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LAYER NAME PROPERTIES/RESTRICTIONS 
���,QWHULRU�ILQLVK� )RUPDW��3ODVWHU�

0DWHULDO��*\SVXP��/LPH������
0LVF���:DOO�VXLWDEOH�

���%ULFNZRUN� )RUPDW��%ORFN������
0DWHULDO���%ULFN��6WRQH������
0LVF���1RQ�GHIRUPDEOH������

���,QVXODWLRQ� )RUPDW��3ODWH��0DW��)RDP�
0DWHULDO��&RUN��6KHHS�ZRRO������
0LVF���:DOO�VXLWDEOH�

���5HDU�YHQWLODWLRQ� )RUPDW���
0DWHULDO���$LU�
0LVF����

���)DFDGH� )RUPDW��3ODWH������
0DWHULDO��:RRG��*ODVV��0HWDO������
0LVF���0RLVWXUH�UHVLVWDQFH������

�7DEOH���'HILQLWLRQ�RI�D�OD\HUHG�ZDOO�
�
$V�VKRZQ�LQ�7DEOH����WKH�OD\HUV�FDQ�EH�GHVFULEHG�YLD�
WKH�6(0(5*<�SURSHUW\�FODVVHV� WKDW�ZHUH�GLVFXVVHG�
LQ�SUHYLRXV�VHFWLRQV��6LQFH�WKHVH�SURSHUW\�FODVVHV�DUH�
DOVR� LQWHUFRQQHFWHG� ZLWK� %DXERRN� SURGXFWV�� WKH�
DSSURSULDWH�TXHU\�RQ�WKHVH�SURSHUWLHV�ZRXOG�IHWFK�WKH�
VXLWDEOH� UHDO�ZRUOG� SURGXFWV� IURP� %DXERRN�
UHSRVLWRU\�� 7KXV�� IRU� WKH� DERYH�PHQWLRQHG� XVH�FDVH��
WKH� SURSHUW\� FODVVHV� LQ� WKH� VHFRQG� FROXPQ� ZLOO� EH�
XVHG� WR� SUHSDUH� WKH� 63$54/� TXHU\� IRU� HDFK� OD\HU��
)RU�LQVWDQFH�WKH�TXHU\�IRU�WKH�IDFDGH�OD\HU�PD\�ORRN�
DV�VKRZQ�LQ�/LVWLQJ�����
�
SELECT ?product ?name  
WHERE { 
    ?product a semergy:Plate. 
    ?product a semergy:Wood. 
    ?product a semergy:Glass. 
    ?product a semergy:Metal. 
    ?product a Moisture_resistance. 
    ?product rdfs:label  ?name . 

} LIMIT 20�

/LVWLQJ���6DPSOH�3URGXFW�4XHU\�
�
$IWHU� VHOHFWLQJ� WKH� DSSURSULDWH� SURGXFWV� IRU� HDFK�
OD\HU�� WKH�ZDOO� FRQVWUXFWLRQ� DOWHUQDWLYHV� FDQ�EH�EXLOW�
EDVHG�RQ� WKH�&DUWHVLDQ�SURGXFW�RI� UHVXOWLQJ�SURGXFWV�
IRU� HDFK� OD\HU�� $V� WKLV� DSSURDFK� XVXDOO\� SURGXFHV� D�
ODUJH�QXPEHU�RI�DOWHUQDWLYH�VROXWLRQV��WKH\�QHHG�WR�EH�
IXUWKHU�ILOWHUHG�DFFRUGLQJ�WR�RWKHU�FRQVWUDLQWV�VXFK�DV�
PD[LPXP� FRVWV�� WKXV� UHGXFLQJ� WKH� QXPEHU� RI� YDOLG�
VROXWLRQV�WR�D�PDQXDOO\�PDQDJHDEOH�VL]H��

&21&/86,21�
7KH� UHVHDUFK� SUHVHQWHG� LQ� WKLV� SDSHU� VKRZV� KRZ�
HODERUDWH�VHPDQWLF�WHFKQRORJLHV�FDQ�EH�XVHG�WR�EULGJH�
WKH� LQIRUPDWLRQ� JDS� DPRQJ� PDQXIDFWXUHUV
� GDWD��
EXLOGLQJ� LQIRUPDWLRQ� PRGHOV�� DQG� SHUIRUPDQFH�
DVHVVPHQW� ZHE� VHUYLFHV�� ,Q� IXWXUH� WKH� SURSRVHG�
DSSURDFK� ZLOO� EH� DSSOLHG� WR� RWKHU� RQOLQH� SURGXFW�
OLEUDULHV��H�J���0$6($�������LQ�RUGHU�WR�GHPRQVWUDWH�
WKH� FDSDFLW\� RI� D� VHPDQWLFDOO\� HQULFKHG� SURFHVV� DQG�

KRZ�LW�KHOSV�WKH�GHVLJQHU�WR�ILQG�WKH�GHVLUHG�SURGXFW�
WKURXJK� DXWRPDWHG� DFFHVV� WR� WKH� EXLOGLQJ� SURGXFW�
OLEUDULHV��7KH�NH\�FRQWULEXWLRQ�RI� WKH� UHVHDUFK� LV� WKH�
H[SORUDWLRQ� DQG� GHPRQVWUDWLRQ� RI� WKH� VHPDQWLF� ZHE�
WHFKQRORJLHV� WRZDUG� SRSXODWLQJ� WKH� LQSXW� GDWD� IRU�
FDOFXODWLRQV�DQG�VLPXODWLRQV�YLD�WKH�QDYLJDWLRQ�RI�WKH�
H[WHQVLYH� EXW� FXUUHQWO\� LOO�VWUXFWXUHG� ZHE�EDVHG�
LQIRUPDWLRQ� VSDFH� SHUWDLQLQJ� WR� � EXLOGLQJ� PDWHULDOV��
HOHPHQWV�� FRPSRQHQWV�� DQG� V\VWHPV�� DV� ZHOO� DV�
UHVRXUFHV� DQG� GRFXPHQWV� FRQFHUQLQJ� SURFHGXUDO�
�H�J��� OHJDO��� FOLPDWLF�� DQG� ILQDQFLDO� �H�J��� SXEOLF�
IXQGLQJ�� LQIRUPDWLRQ� WKDW� FRXOG� EH� RI� YDOXH� WR�
GHVLJQHUV� DQG� GHFLVLRQ�PDNHUV�� 7KH� FXUUHQW� ZRUN� LV�
H[SHFWHG� WR� VXSSRUW� WKH� GHYHORSPHQW� RI� D� GDWD�
UHSUHVHQWDWLRQ� IRUPDW� IRU� SURGXFW� PDQXIDFWXUHUV�
ZKLFK� LV� FRPSOLDQW� ZLWK� LQIRUPDWLRQDO� UHTXLUHPHQWV�
RI� HQHUJ\� SHUIRUPDQFH� DVVHVVPHQW� DSSOLFDWLRQV�� \HW�
LQFOXGHV� RWKHU� DVSHFWV� RI� EXLOGLQJ� SURGXFWV� VXFK� DV�
HFRORJLFDO�LQGLFDWRUV�DQG�SULFH�LQIRUPDWLRQ��
�

$&.12:/('*(0(17�
7KH� 6(0(5*<� SURMHFW� LV� IXQGHG� XQGHU� WKH� ))*�
5HVHDUFK� 6WXGLRV� $XVWULD� SURJUDPPH� �JUDQW� 1R��
�������� E\� WKH� $XVWULDQ� )HGHUDO� 0LQLVWU\� IRU�
(FRQRP\��)DPLO\�DQG�<RXWK��%0:)-���
�

5()(5(1&(6�
%DXERRN� ������ KWWS���ZZZ�EDXERRN�DW�� �YLVLWHG�

����������
%HHW]�� -��� GH� 9ULHV�� %�� ������ %XLOGLQJ� SURGXFW�

FDWDORJXHV� RQ� WKH� VHPDQWLF� ZHE�� 3URF���
0DQDJLQJ�,7�IRU�7RPRUURZ�����������

%HOO�� +��� %M¡UNKDXJ�� /��� 5¡QQLQJ�� -�� ������ ,&7�
3ODWIRUP� IRU�2EMHFW�2ULHQWHG�.QRZOHGJH� LQ� WKH�
%XLOGLQJ� DQG� &RQVWUXFWLRQ� ,QGXVWU\�� %�(�
&RQIHUHQFH�0DDVWULFKW��WKH�1HWKHUODQGV��

%HOO�� +��� %M¡UNKDXJ�� /�� ������ $� EXLOGLQJ60$57�
RQWRORJ\�� 3URFHHGLQJV� RI� WKH� (XURSHDQ�
&RQIHUHQFH� RQ� 3URGXFW� DQG� 3URFHVV� 0RGHOLQJ��
(&330�������9DOHQFLD��6SDLQ��SS�����������

%HUQHUV�/HH��7���+HQGOHU��-���/DVVLOD��2����������7KH�
6HPDQWLF�:HE��6FLHQWLILF�$PHULFDQ��

%HUQHUV�/HH�� 7��� *|GHO�� .��� 7XULQJ�� $�� � ������
7KLQNLQJ� RQ� WKH� :HE�� ,6%1����� ����
������������3XEOLVKHU��:LOH\�,QWHUVFLHQFH���

%XLOGLQJVPDUW� ������ KWWS���ZZZ�EXLOGLQJVPDUW�FRP���
�YLVLWHG�����������

&KHUHW� 3�� ������ %DXNRQVWUXNWLRQ�� +DQGEXFK� XQG�
3ODQXQJVKLOIH��'RP� 3XEOLVKHUV�� ,6%1����� ����
������������S������

'H�:LOGH��3�-�&�-��������&RPSXWDWLRQDO�6XSSRUW� IRU�
WKH� 6HOHFWLRQ� RI� (QHUJ\� 6DYLQJ� %XLOGLQJ�
&RPSRQHQWV��3XEOLVKHU� ��'HOIW�8QLYHUVLW\�3UHVV��
,6%1������������������
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'RPHVKHN�� ($�� .RORGQHU�� -/�� DQG� =LPULQJ�� &0��
������ ³7KH�'HVLJQ� RI� 7RRO�.LW� IRU� &DVH�%DVHG�
'HVLJQ�$LGV´��LQ�-�6�*HUR�	�)��6XGZHHNV��(GV����
$UWLILFLDO� ,QWHOOLJHQFH� LQ� 'HVLJQ¶���� 7KH�
1HWKHUODQGV�� .OXZHU� $FDGHPLF� 3XEOLVKHUV�� SS��
��������

)OHPLQJ�� .��� /RQJ�� 1��� 	� 6ZLQGOHU�� $�� ������ 7KH�
%XLOGLQJ� &RPSRQHQW� /LEUDU\�� $Q� 2QOLQH�
5HSRVLWRU\� WR�)DFLOLWDWH�%XLOGLQJ�(QHUJ\�0RGHO�
&UHDWLRQ�� 3URFHHGLQJV� RI� WKH� ����� $&(((�
6XPPHU�6WXG\�RQ�(QHUJ\�(IILFLHQW�%XLOGLQJV��

+DOIDZ\�� 0�5��� )URHVH�� 7�� ������ 0RGHOLQJ� DQG�
LPSOHPHQWDWLRQ� RI� VPDUW� $(&� REMHFWV�� DQ� ,)&�
SHUVSHFWLYH�� 3URFHHGLQJV� RI� WKH� LQWHUQDWLRQDO�
FRXQFLO� IRU� UHVHDUFK� DQG� LQQRYDWLRQ� LQ� EXLOGLQJ�
DQG�FRQVWUXFWLRQ��$DUKXV�6FKRRO�RI�$UFKLWHFWXUH��
$DUKXV��'HQPDUN��YRO�����SS����±����

+HQVHQ� -���'MXQDHG\� (���5DGRãHYLü�0���<DKLDRXL� $��
������ �%8,/',1*� 3(5)250$1&(�
6,08/$7,21�)25�%(77(5�'(6,*1��620(�
,668(6� $1'� 62/87,216��3URFHHGLQJV� RI�
7KH� ��WK� &RQIHUHQFH� RQ� 3DVVLYH� DQG� /RZ�
(QHUJ\�$UFKLWHFWXUH��(LQGKRYHQ��

,VVD�� 5�� 5�� ������ )UDPHZRUN� IRU� 6HPDQWLF�
5HFRQFLOLDWLRQ� RI� &RQVWUXFWLRQ� 3URMHFW�
,QIRUPDWLRQ�� -RXUQDO�RI� ,QIRUPDWLRQ�7HFKQRORJ\�
LQ�&RQVWUXFWLRQ���,661������������

-DQVHQ�� 3��� :L[�� -�� ������ +DUPRQL]DWLRQ� ,)&� DQG�
,)'��,$,�LQGXVWU\�GD\��:DVKLQJWRQ�����0D\��

.O\QH�� *��� &DUUROO�� -�� -��� 	� 0F%ULGH�� %�� ������
5HVRXUFH� GHVFULSWLRQ� IUDPHZRUN� �5')���
&RQFHSWV� DQG� DEVWUDFW� V\QWD[�� :�&�
UHFRPPHQGDWLRQ�������

0$6($��������KWWS���ZZZ�PDVHD�HQVDQ�GH����YLVLWHG�
����������

0DKGDYL��$���3RQW��8���6KD\HJDQIDU��)���*KLDVVL��1���
$QMRPVKRDD��$���)HQ]��6���+HXUL[��-���1HXEDXHU��
7��� 7MRD�� $�� ����D�� 6(0(5*<�� 6HPDQWLF� ZHE�
WHFKQRORJ\� VXSSRUW� IRU� FRPSUHKHQVLYH� EXLOGLQJ�
GHVLJQ� DVVHVVPHQW�� (&330� ����� H:RUN� DQG�
H%XVLQHVV� LQ� $UFKLWHFWXUH�� (QJLQHHULQJ� DQG�
&RQVWUXFWLRQ���5H\NMDYtN��,VODQG��LQ��H:RUN�DQG�
H%XVLQHVV� LQ� $UFKLWHFWXUH�� (QJLQHHULQJ� DQG�
&RQVWUXFWLRQ���*��*XGQDVRQ�� 5�� 6FKHUHU� �+UJ����
7D\ORU	)UDQFLV�� �������� ,6%1�� ����������
���������6������±������

0DKGDYL��$���3RQW��8���6KD\HJDQIDU��)���*KLDVVL��1���
$QMRPVKRDD�� $��� )HQ]�� 6��� +HXUL[� -���1HXEDXHU�
7��� 7MRD�� $��0�� ����E�� ([SORULQJ� WKH� XWLOLW\� RI�
VHPDQWLF� ZHE� WHFKQRORJ\� LQ� EXLOGLQJ�
SHUIRUPDQFH� VLPXODWLRQ�� %DX6,0� �����


*HElXGHVLPXODWLRQ� DXI� GHQ� *U� |�HQVNDOHQ�
%DXWHLO��5DXP��*HElXGH��6WDGWTXDUWLHU��

0F*UDZ�+LOO� &RQVWUXFWLRQ� ������,QWHURSHUDELOLW\� LQ�
WKH� &RQVWUXFWLRQ� ,QGXVWU\�� 6PDUW� 0DUNHW�
UHSRUW��1HZ<RUN��0F*UDZ�+LOO��

1%,06�������1DWLRQDO%,0�6WDQGDUG�8QLWHG�6WDWHV��
,QWHUQDWLRQDO� )UDPHZRUN� IRU� 'LFWLRQDULHV�
/LEUDU\�EXLOGLQJ60$57� 'DWD� 'LFWLRQDU\�� 0D\�
������
KWWS���ZZZ�QDWLRQDOELPVWDQGDUG�RUJ�QELPV�XV�
Y��SGI�1%,06�86�BF�����SGI� �YLVLWHG�
����������

2ZRODEL��$���$QXPED��&�-��� (O�+DPDODZL��$�� ������
$UFKLWHFWXUH�IRU�LPSOHPHQWLQJ�,)&�EDVHG�RQOLQH�
FRQVWUXFWLRQ� SURGXFW� OLEUDULHV�� ,7FRQ� 9RO�� ���
6SHFLDO�,VVXH�,)&���3URGXFW�PRGHOV�IRU�WKH�$(&�
DUHQD��SJ����������KWWS���ZZZ�LWFRQ�RUJ���������

6KD\HJDQIDU�� )��� 0DKGDYL�� $��� 6XWHU�� *���
$QMRPVKRDD�� $�� � ������ ,PSOHPHQWDWLRQ� RI� DQ�
,)'�OLEUDU\�XVLQJ�VHPDQWLF�ZHE�WHFKQRORJLHV��$�
FDVH� VWXG\��(&330������H:RUN�DQG�H%XVLQHVV�
LQ� $UFKLWHFWXUH�� (QJLQHHULQJ� DQG� &RQVWUXFWLRQ��
SS������±������

6KD\HJDQIDU��)��������$SSOLFDWLRQ�RI�6HPDQWLF�:HE�
0DWHULDO�/LEUDULHV� LQ�$(&�&RQWH[W��3K'� WKHVLV��
9LHQQD�8QLYHUVLW\�RI�7HFKQRORJ\�

63$54/�������63$54/�4XHU\�/DQJXDJH�IRU�5')��
KWWS���ZZZ�Z��RUJ�75�UGI�VSDUTO�TXHU\���
�YLVLWHG�����������

:RHVWHQHQN�� .�� ������ 7KH� /H[L&RQ�� VWUXFWXULQJ�
VHPDQWLFV��3URFHHGLQJV�RI�&,%�:���FRQIHUHQFH�
RQ�'LVWULEXWLQJ�.QRZOHGJH�LQ�%XLOGLQJ��$DUKXV��
'HQPDUN��9RO�����S��������
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