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8VLQJ�WKH�(QHUJ\�8VH� 
6QDSVKRW�5HSRUW 

%DFNJURXQG 

(DFK� SURMHFW� WKDW� SDUWLFLSDWHV� LQ� 1<6(5'$¶V� 0XOWLIDPLO\�
3HUIRUPDQFH� 3URJUDP� UHFHLYHV� DQ� (QHUJ\� 8VH� 6QDSVKRW� �(86��
EHIRUH�WKH�SURMHFW�VWDUWV�LPSOHPHQWLQJ�HQHUJ\�HIILFLHQF\�PHDVXUHV���
7KH�(86�SURYLGHV�WKH�EDVHOLQH�ZHDWKHU-QRUPDOL]HG�DQQXDO�HQHUJ\�
FRQVXPSWLRQ�IRU�WKH�SURMHFW���$IWHU�FRQVWUXFWLRQ�KDV�EHHQ�FRPSOHWHG�
DQG�WKH�PHDVXUHPHQW�DQG�YHULILFDWLRQ�SHULRG�KDV�SDVVHG��D�VHFRQG�
(86� LV� FUHDWHG�� � 7KH� XVDJH� LQ� WKLV� SRVW� FRQVWUXFWLRQ� (86� LV�
FRPSDUHG� WR� WKH�EDVHOLQH�XVDJH� WR�FDOFXODWH� WKH� DFKLHYHG�HQHUJ\�
VDYLQJV��� 

3HU� WKH�033�6LPXODWLRQ�*XLGHOLQHV��3URYLGHUV�DUH�UHTXLUHG� WR�XVH�
WKH�ZHDWKHU-QRUPDOL]HG�(QHUJ\�8VH�6QDSVKRW� UHVXOWV� WR� FDOFXODWH�
WKH�SURMHFWHG�SHUFHQW�VDYLQJV�IRU�WKH�SURMHFW�� 

,I�XVLQJ�PRGHOLQJ�VRIWZDUH��VXFK�DV�75($7�RU�H48(67��3URYLGHUV�
DUH� UHTXLUHG� WR� WUXH-XS� WKHLU� PRGHO� RI� SURMHFW� HQHUJ\� XVH� WR� WKH��
ZHDWKHU-QRUPDOL]HG� 6QDSVKRW� UHVXOWV� WR� HQVXUH� WKDW� SURMHFWHG������
VDYLQJV�FDOFXODWLRQV�DUH� UHDVRQDEOH� LQ� WKH�FRQWH[W� RI� WKH� EDVHOLQH�
(86�� 7KH� GLIIHUHQFH� EHWZHHQ� WKH� DQQXDO� PRGHOHG� XVH� DQG� WKH�
ZHDWKHU-QRUPDOL]HG� XWLOLW\� FRQVXPSWLRQ� IRU� KHDWLQJ�� FRROLQJ�� DQG�
EDVHORDG� PXVW� GLIIHU� E\� QR� PRUH� WKDQ� -���� WR� ���� 7KH� PRGHO�
FDQQRW� VKRZ� PRUH� HQHUJ\� FRQVXPSWLRQ� WKDQ� WKH� ZHDWKHU-
QRUPDOL]HG� XWLOLW\� GDWD�� :KHUH� YDULDWLRQ� H[FHHGV� -���� WR� ����
UHYLHZ� WKH� PRGHO� LQSXWV� IRU� DQRPDOLHV�� GDWD� HQWU\� HUURUV��
PLVLQWHUSUHWDWLRQ�RI�SHUIRUPDQFH�IHDWXUHV��HWF��3OHDVH�QRWH��LI�XVLQJ�
75($7�� WKH�FRROLQJ�FRQVXPSWLRQ� LV�H[HPSW� IURP� WKLV� -���� WR����
UDQJH�EHFDXVH�75($7�GRHV�QRW�PRGHO�FRROLQJ�YHU\�ZHOO� 

 

8VLQJ�6QDSVKRW�'DWD�LQ�WKH�6$9-,7 

7R� XVH� WKH� (QHUJ\� 8VH� 6QDSVKRW� GDWD� LQ� WKH� 6$9-,7�� WKH�������������
FRQVXPSWLRQ� XVDJH� VKRZQ� RQ� WKH� (86� WDE� FDOOHG� 1RUPDOL]HG�����
6XPPDU\�–�$OO�)XHOV�VKRXOG�EH�SDVWHG� LQWR� WKH�6$9-,7� WDE�FDOOHG�
8WLOLW\� ,QIR�� LQ� WKH� FROXPQ� FDOOHG� ³3UH-&RQVWUXFWLRQ� 6LWH� 00%WX´�����
$GGLWLRQDOO\�� WKH� EUHDNGRZQ� LQ� KHDWLQJ�� FRROLQJ�� DQG� EDVHORDG� IRU�
HDFK�IXHO�VKRXOG�EH�FRSLHG�IURP�WKH�6QDSVKRW�WR�WKH�6$9-,7�� 

7KH�6QDSVKRW�GDWD�ZLOO�DXWRPDWLFDOO\�EH�LQFRUSRUDWHG�LQWR�WKH�6$9-
,7� WDEOH�FDOOHG� ³2SWLRQDO�0RGHO� 7UXH-8S�&KHFN´�RQ� WKH�8WLOLW\� ,QIR�
WDE� 

 

8VLQJ�6QDSVKRW�'DWD�WR�7UXH-XS�D�0RGHO 

:KHQ�XVLQJ�75($7�RU�H48(67��WKH�ZHDWKHU-QRUPDOL]HG�(86�GDWD�
PXVW�EH�XVHG�WR� WUXH-XS� WKH�PRGHO� WR� WKH�EXLOGLQJ¶V�XWLOLW\�ELOOV��7R��
WUXH-XS�WKH�PRGHO��IROORZ�WKH�VWHSV�EHORZ� 

����&RS\�DQG�SDVWH�PRGHO�RXWSXWV��� 

&RS\� DQG� SDVWH� WKH� RXWSXWV� RI� WKH� PRGHO� LQWR� WKH� 6$9-,7¶V�
³2SWLRQDO� 0RGHO� 7UXH-8S� &KHFN´� RQ� WKH� 8WLOLW\� ,QIR� WDE�� � �6HH�
H[DPSOHV�RQ�WKH�QH[W�SDJH�� 

75($7�0RGHOV�–�7KH� ³FDOFXODWH�ELOOLQJ´� IXQFWLRQ� LQ�75($7�VKRXOG�
QRW� EH� XVHG�� VR� WKHUH� LV� QR� QHHG� WR� HQWHU� DQ\� ELOOLQJ� GDWD� LQWR�
75($7�� � &DOFXODWH� WKH�PRGHO�� WKHQ� FRS\� DQG� SDVWH� WKH�PRGHOHG�
KHDWLQJ�� � � FRROLQJ�� DQG�EDVHORDG� WRWDOV� IRU� HDFK� IXHO� IURP�75($7�
LQWR�WKH�³2SWLRQDO�0RGHO�7UXH-8S�&KHFN´�LQ�WKH�6$9-,7� 

H48(67� 0RGHOV� –� 5XQ� WKH� H48(67� %(38� 5HSRUW�� 3XW� WKH�
PRGHOHG�KHDWLQJ��FRROLQJ�DQG�EDVHORDG� WRWDOV�VKRZQ� LQ� WKDW� UHSRUW�
IRU�HDFK�IXHO� LQWR�WKH�³2SWLRQDO�0RGHO�7UXH-8S�&KHFN´�LQ�WKH�6$9-
,7�� %H� VXUH� WR� HQWHU� WKH� HQG� XVH� FRQVXPSWLRQ� XQGHU� WKH�
DSSURSULDWH ³2SWLRQDO���0RGHO��7UXH-8S�&KHFN´�HQG�XVH� 

7KH�IROORZLQJ�WDEOH�VKRZV�KRZ�H48(67�HQG�XVHV�VKRXOG�JHQHUDOO\�
EH�GHILQHG� 

6HSWHPEHU��������� 

�� �$GMXVW�\RXU�PRGHO� 
 
&DUHIXOO\� UHYLHZ� \RXU�PRGHO�� PDNH� DGMXVWPHQWV�� WKHQ� UHSHDW� VWHS�
��� DERYH� XQWLO� WKH� FRQVXPSWLRQ� GLIIHUV� E\� QR� PRUH� WKDQ� -���� WR�
����DQG�WKHUH�DUH�QR�IODJV�LQ�WKH�³2SWLRQDO�0RGHO�7UXH-8S�&KHFN´��
$V� D� UHPLQGHU�� WKH�PRGHO�PXVW� QRW� VKRZ�PRUH� FRQVXPSWLRQ� WKDQ�
WKH�ELOOV� 

H4XHVW�(QG�8VH 6QDSVKRW�(QG�8VH 

/LJKWV %DVHORDG 

7DVN�/LJKWV %DVHORDG 

0LVFHOODQHRXV�(TXLSPHQW %DVHORDG 

6SDFH�+HDWLQJ +HDWLQJ 

6SDFH�&RROLQJ &RROLQJ 

+HDW�5HMHFW &RROLQJ 

3XPSV�	�$X[LOLDU\ %DVHORDG 

9HQWLODWLRQ�)DQV %DVHORDG 

5HIULJHUDWLRQ�'LVSOD\ %DVHORDG 

+HDW�3XPS�6XSSOHPHQWDO +HDWLQJ 

'RPHVWLF�+RW�:DWHU %DVHORDG 

([WHULRU�8VDJH %DVHORDG 
3XPSV�RU�IDQV�WKDW�VHUYH�RQO\�WKH�KHDWLQJ�RU�FRROLQJ�V\VWHP�

VKRXOG�EH�FDWHJRUL]HG�ZLWK�WKH�HQG�XVH�RI�³+HDWLQJ´�RU�³&RROLQJ´��
UHVSHFWLYHO\� 
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6HSWHPEHU��������� 

8VLQJ�WKH�(QHUJ\�8VH� 
6QDSVKRW�5HSRUW 

)LJXUH����75($7�UHSRUWHG�FRQVXPSWLRQ� 

([DPSOH�8VLQJ�75($7�� 
 
7KH� HQG� XVHV� VKRZQ� LQ� 75($7�
�)LJXUH����FRUUHODWH�GLUHFWO\�WR�WKH�HQG�
XVHV� LQ� WKH� 0RGHO� 7UXH-8S� &KHFN�
�)LJXUH������ 

([DPSOH�8VLQJ�H4XHVW�� 
 
7KH� HQG� XVHV� VKRZQ� LQ� WKH� H4XHVW�
%(38� 5HSRUW� �)LJXUH� ��� PXVW� EH�
VXPPHG�EHIRUH�EHLQJ�SDVWHG�LQWR�WKH�
0RGHO�7UXH-8S�&KHFN��)LJXUH������ 

)LJXUH����6$9-,7�8WLOLW\�
,QIR�WDE��2SWLRQDO�
0RGHO�7UXH-8S�&KHFN�
WDEOH� 

&ŝŐƵƌĞ�ϯ͗�ĞYƵĞƐƚ���Wh�ƌĞƉŽƌƚ͘��DĂŬĞ�ƐƵƌĞ�ƚŽ�ŵĂƚĐŚ�ƚŚĞ�ƵŶŝƚƐ�ŝŶ�ƚŚĞ���Wh�ƌĞƉŽƌƚ�ƚŽ�ƚŚĞ�ƵŶŝƚƐ�ƵƐĞĚ�ŝŶ�ƚŚĞ�
KƉƟŽŶĂů�DŽĚĞů�dƌƵĞ-hƉ��ŚĞĐŬ͘ 

)LJXUH����6$9-,7�8WLOLW\�
,QIR�WDE��2SWLRQDO�
0RGHO�7UXH-8S�&KHFN�
WDEOH��&RORU�FRGHG�
ER[HV�VKRZ�ZKHUH�
GDWD�LQ�WKH�2SWLRQDO�
0RGHO�7XUH-8S�&KHFN�
ZDV�IRXQG�LQ�WKH�%(38�
UHSRUW�� 
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4��)RU�EXLOGLQJV�ZKHUH�WKH�SULPDU\�KHDWLQJ�DQG�FRROLQJ�DUH� LQ�
WKH�VDPH�IXHO�DQDO\VLV��H�J��DQ�HOHFWULFDOO\�KHDWHG�EXLOGLQJ��RU�D�
EXLOGLQJ�ZLWK� DQ� DEVRUSWLRQ� FKLOOHU� WKDW� XVHV� VWHDP� IURP� WKH��
ERLOHU�� RU� D� EXLOGLQJ� ZLWK� KHDW� SXPSV��� ZK\� LV� WKH� 6QDSVKRW�
EDVHORDG�KLJKHU� WKDQ�ZKDW� ,� NQRZ� LW�VKRXOG�EH"�$OVR��ZK\� LV�
WKH�6QDSVKRW
V�FRROLQJ�XVDJH�OHVV�WKDQ�ZKDW�,�NQRZ�LW�VKRXOG�
EH" 
 
$���7KH�PDLQ�SXUSRVH�RI�WKH�(QHUJ\�8VH�6QDSVKRW�LV�WR�PRGHO�WKH�
WRWDO� HQHUJ\� XVDJH� DV� DFFXUDWHO\� DV� SRVVLEOH� IURP� RQO\� DQDO\]LQJ�
XWLOLW\� ELOOLQJ� GDWD�� 7KH�6QDSVKRW� FDQ� SUHGLFW� WKLV� WRWDO� XVDJH� YHU\�
DFFXUDWHO\�� HYHQ�ZKHQ� ERWK� KHDWLQJ� DQG� FRROLQJ� DUH� RQ� WKH� VDPH�
XWLOLW\�PHWHU��+RZHYHU�� ZKHQ� ERWK� KHDWLQJ� DQG� FRROLQJ� DUH� RQ� WKH�
VDPH� PHWHU�� ZH� GR� ORVH� DFFXUDF\� LQ� WKH� DOORFDWLRQ� RI� WKLV� WRWDO�
XVDJH�LQWR�WKH�VXEFDWHJRULHV�RI�KHDWLQJ��FRROLQJ�DQG�EDVHORDG�� 
 
,Q�WKHVH�FDVHV��ZH�W\SLFDOO\�VHH�WKH�6QDSVKRW�VKRZLQJ�D�SUHGLFWHG�
EDVHORDG� WKDW� LV� OLNHO\� KLJKHU� WKDQ� WKH� DFWXDO� QRQ-KHDWLQJ�� QRQ-
FRROLQJ�ORDGV�LQ�WKH�EXLOGLQJ��$V�D�UHVXOW��WKH�6QDSVKRW�DOVR�VKRZV�
VPDOOHU� WRWDO� FRROLQJ� XVDJH� FRPSDUHG� WR� WKH� OLNHO\� DFWXDO� XVDJH��
7KH� FRROLQJ� XVDJH� FDQ� EH� VLJQLILFDQWO\� XQGHU-SUHGLFWHG� ZKHQ� WKH�
RYHUVWDWHG� � EDVHORDG� LV� ERUURZLQJ� IURP� DQ� DOUHDG\� VPDOO� FRROLQJ�
ORDG��DV�ZH�VHH�LQ�PRVW�1HZ�<RUN�6WDWH�PXOWLIDPLO\�EXLOGLQJV��� 
 
7KH� LPSDFW� RQ� SUHGLFWHG� KHDWLQJ� XVDJH� LV� LQVLJQLILFDQW�� DQG� RIWHQ�
VHUYHV� WR� UHPRYH� VRPH� RYHU-SUHGLFWHG� KHDWLQJ� XVDJH� WKDW� RFFXUV�
ZKHQ� WKH� DFWXDO� EDVHORDG� LV� KLJKHU� LQ� PLG-ZLQWHU� FRPSDUHG� WR�
GXULQJ�VKRXOGHU�VHDVRQ�PRQWKV� 
 
)RU�EXLOGLQJV�ZKHUH�WKH�KHDWLQJ�DQG�FRROLQJ�V\VWHPV�XVH�WKH�VDPH�
IXHO� DQG�ZKHUH� \RX�DUH�FDOFXODWLQJ�VDYLQJV� IURP� LPSURYHPHQWV� WR�
WKH� FRROLQJ� V\VWHP�� \RX� ZLOO� VRPHWLPHV� QHHG� WR� PRGHO� D� ORZHU�
EDVHORDG�DQG�KLJKHU�FRROLQJ� ORDG�HYHQ� LI� WKH�PRGHO� WKHQ�GRHV�QRW�
PDWFK� WKH� UHVXOWV� JLYHQ� LQ� WKH� 6QDSVKRW�� � 5HDFK� RXW� WR� WKH�
6QDSVKRW�WHDP�LI�\RX�KDYH�TXHVWLRQV�DERXW�D�VSHFLILF�SURMHFW� 
 

8VLQJ�WKH�(QHUJ\�8VH� 
6QDSVKRW�5HSRUW 

6HSWHPEHU��������� 

6QDSVKRW�5HSRUW�)$4V 

4�� :K\� GRHV� WKH� 6QDSVKRW� IRU� P\� EXLOGLQJ� VKRZ� HOHFWULF�
KHDWLQJ� FRQVXPSWLRQ� HYHQ� WKRXJK� P\� EXLOGLQJ� GRHV� QRW�
LQFOXGH�DQ\�HOHFWULF�KHDW" 
 
$�� ,I� PRQWKO\� HOHFWULFLW\� XVDJH� DW� \RXU� SURSHUW\� LQFUHDVHV� DV�
PRQWKO\�ZLQWHU�WHPSHUDWXUHV�JHW�FROGHU�–�IRU�DQ\�UHDVRQ�–�WKHQ�WKLV�
ZLOO�VKRZ�XS�DV��KHDWLQJ��LQ�WKH�6QDSVKRW�HYHQ�LI�WKHUH�LV�QR�HOHFWULF�
KHDWLQJ�DW� WKH�SURSHUW\��7KLV� W\SLFDOO\�KDSSHQV�ZKHQ� OLJKWV�DUH�RQ�
IRU�PRUH� KRXUV� GXULQJ� WKH� GDUNHU�PRQWKV� DQG�ZKHQ�SXPS�PRWRUV�
UXQ�PRUH�IUHTXHQWO\�GXULQJ�FROGHU�PRQWKV�� 
 
,I� \RXU� EXLOGLQJ� GRHV� QRW� KDYH� DQ\� HOHFWULF� KHDWLQJ�� DQG� HOHFWULF�
KHDWLQJ� LV� QRW� PRGHOHG�� LW� LV� SHUPLVVLEOH� WR� DGG� WKH� 6QDSVKRW
V�
HOHFWULF�³KHDWLQJ´�FRQVXPSWLRQ�WR�WKH�HOHFWULF�EDVHORDG�FRQVXPSWLRQ�
IRU�WKH�SXUSRVH�RI�WUXLQJ�XS�WKH�PRGHO��,I�QHHGHG��UHDFK�RXW�WR� WKH�
UHYLHZ� WHDP� WR� PDNH� WKLV� XSGDWH� LQ� WKH� 8WLOLW\� ,QIR� WDE� VR� WKH�
³2SWLRQDO�0RGHO�7UXH-8S�&KHFN´�LV�SRSXODWLQJ�FRUUHFWO\� 
 
 
 
4��:K\�GRHV� WKH�6QDSVKRW� UHSRUW�VKRZ�KHDWLQJ�FRQVXPSWLRQ�
IRU� QDWXUDO� JDV� HYHQ� WKRXJK� P\� EXLOGLQJ� LV� KHDWHG� ZLWK�
HOHFWULFLW\" 
 
$�� 7KH� 6QDSVKRW� UHSRUW� VKRZV� D� FRUUHODWLRQ� EHWZHHQ� RXWGRRU�
WHPSHUDWXUH� DQG� JDV� XVH�� ,Q� PRVW� EXLOGLQJV�� DV� LW� JHWV� FROGHU�
RXWVLGH�� PRUH� HQHUJ\� LV� XVHG� WR� KHDW� WKH� GRPHVWLF� KRW� ZDWHU�
�'+:��� 7KLV� HQHUJ\� LQFUHDVH� LV� D� UHVXOW� RI� ZDWHU� HQWHULQJ� WKH�
EXLOGLQJ�DW�D�FROGHU�WHPSHUDWXUH�LQ�WKH�ZLQWHU��LW�WDNHV�PRUH�HQHUJ\�
WR� KHDW� WKH� VDPH� DPRXQW� RI� ZDWHU� DFURVV� D� ODUJHU� WHPSHUDWXUH�
GLIIHUHQWLDO�� 

,W� LV�DOVR�SRVVLEOH� WKDW�SHRSOH�XVH�PRUH�KRW�ZDWHU� LQ�WKH�ZLQWHU�YLD�
ORQJHU�RU�KRWWHU� VKRZHUV�EDWKV�� 7KLV�H[WUD� XVDJH�VKRZV�XS� LQ� WKH�
(QHUJ\�8VH�6QDSVKRW�LQ�WKH�QDWXUDO�JDV�KHDWLQJ�HQG�XVH�EHFDXVH�LW�
LV�FRUUHODWHG�WR�RXWGRRU�WHPSHUDWXUH��OLNH�KHDWLQJ�FRQVXPSWLRQ�LV��� 

,Q� WKLV�FDVH��ZH�ZRXOG�QRW�H[SHFW� WKH�PRGHO� WR� UHIOHFW�QDWXUDO�JDV�
KHDWLQJ� LI� WKHUH� LV� QR� QDWXUDO� JDV� KHDWLQJ� LQ� WKH� EXLOGLQJ� �IRU�
H[DPSOH� LI� WKH�EXLOGLQJ� LV�KHDWHG�ZLWK�HOHFWULFLW\�RU�RLO�EXW�'+:� LV�
KHDWHG� E\� JDV��� ,W� LV� SHUPLVVLEOH� WR� DGG� WKH� 6QDSVKRW
V� JDV�
³KHDWLQJ´� FRQVXPSWLRQ� WR� WKH� JDV� EDVHORDG� FRQVXPSWLRQ� IRU� WKH�
SXUSRVH�RI�WUXLQJ�XS�WKH�PRGHO�� ,I�QHHGHG��UHDFK�RXW�WR�WKH�UHYLHZ�
WHDP� WR� PDNH� WKLV� XSGDWH� LQ� WKH�8WLOLW\� ,QIR� WDE� VR� WKH� ³2SWLRQDO�
0RGHO�7UXH-8S�&KHFN´�LV�SRSXODWLQJ�FRUUHFWO\� 


