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1+��� +)&�V� DQG� SDUWLFOHV� DQG� LV� IRU� JHQHUDO� OLIH� F\FOH�LQYHQWRULHV�� 7KLV� PHDQV� WKDW� WKH\� DUH� EDVHG� RQ� WKH�DYHUDJH�IURP�VHYHUDO�XQLWV�IRU�WKH�KHDWLQJ�V\VWHPV�RU�WKH\�DUH� UHSUHVHQWDWLYH� IRU� D� FHUWDLQ� W\SH� RI� KHDWLQJ� V\VWHPV��7KH�FROOHFWHG�OLIH�F\FOH�LQYHQWRULHV�DUH�UHSUHVHQWDWLYH�IRU�QRUPDOO\� XVHG� WHFKQLFDO� V\VWHPV� WRGD\��1HZHVW� SRVVLEOH�WHFKQLTXH� ZRXOG� JLYH� D� ORZHU� HQYLURQPHQWDO� LPSDFW�ZKLOH� ROG� WHFKQLTXH� ZLOO� JLYH� D� KLJKHU� HQYLURQPHQWDO�LPSDFW����������� (QYLURQPHQWDO�LPSDFW�GHVFULSWLRQ�,Q� WKH� GHVFULSWLRQ� RI� WKH� HQYLURQPHQWDO� LPSDFW� WKH�LQIRUPDWLRQ�IURP�WKH�LQYHQWRU\�DQDO\VLV�LV�VXPPDUL]HG�WR�VRPHWKLQJ� PRUH� HDV\� WR� VXUYH\�� $W� WKH� VDPH� WLPH� WKH�SRWHQWLDO�HQYLURQPHQWDO�LPSDFW�LV�GHVFULEHG�LQ�D�UHOHYDQW�ZD\��7KH�LQYHQWRU\�GDWD�LV�WUDQVIRUPHG�WR�FRQWULEXWLRQ�WR�WKH�HQYLURQPHQWDO�LPSDFW�LQ�WKUHH�PDLQ�VWHSV���
• FODVVLILFDWLRQ��
• FKDUDFWHULVDWLRQ��
• ZHLJKWLQJ��$W� WKH� FODVVLILFDWLRQ� WKH� HPLVVLRQV� WR� DLU� DUH� JURXSHG�LQWR� FDWHJRULHV� GXH� WR� WKHLU� LPSDFW� RQ� VLJQLILFDQW�HQYLURQPHQWDO� HIIHFWV�� 7KH� GLIIHUHQW� HQYLURQPHQWDO�LPSDFW� FDWHJRULHV� DUH� LQ� WKH� QHZ� PHWKRG� JUHHQ� KRXVH�JDVHV�� DFLGLILFDWLRQ� JDVHV�� WRS� GUHVVLQJ� JDVHV�� JURXQG�OHYHO� R]RQH� JDVHV� DQG� ILQH� SDUWLFOHV�� 6LQFH� HQHUJ\� XVH�GRHV� QRW� QRUPDOO\� FRXQW� IRU� KLJK� HPLVVLRQV� RI� R]RQH�GHSOHWLRQ� JDVHV� WKH\� DUH� QRW� FRQVLGHUHG� KHUH�� 7KH�FODVVLILFDWLRQ�LV�EDVHG�RQ�VFLHQWLILF�IDFWV��,Q� WKH� FKDUDFWHULVDWLRQ� WKH� FRQWULEXWLRQV� WR� GLIIHUHQW�LPSDFWV� DUH� ZHLJKWHG� WRJHWKHU� ZLWKLQ� HDFK� FDWHJRU\�WKURXJK� PXOWLSOLFDWLRQ� ZLWK� FKDUDFWHUL]DWLRQ� IDFWRUV��7KHUHDIWHU� WKH� FRQWULEXWLRQV� DUH� VXPPDUL]HG� WR� RQH�FKDUDFWHUL]DWLRQ� LQGLFDWRU�� � 7KH� FKDUDFWHUL]DWLRQ� FDQ� EH�EDVHG�RQ�VFLHQWLILF�IDFWV�RU�VXEMHFWLYH�YDOXDWLRQV���,Q� WKH� QHZ� PHWKRG� FKDUDFWHUL]DWLRQ� LV� PDGH� LQ�DFFRUGDQFH�ZLWK� UHFRPPHQGDWLRQV� LQ� WKH�(QYLURQPHQWDO�3HUIRUPDQFH� 'HFODUDWLRQV� �6ZHGLVK� (QYLURQPHQWDO�&RXQFLO�� ������ IRU� WKH� HQYLURQPHQWDO� HIIHFWV�� JOREDO�ZDUPLQJ�� DFLGLILFDWLRQ�� SKRWRFKHPLFDO� R]RQH� IRUPDWLRQ�DQG� HXWURSKLFDWLRQ�� +RZHYHU�� UHVHQW� VWXGLHV� RI� WKH�HQYLURQPHQWDO�LPSDFW�RI�ILQH�SDUWLFOHV��KDYH�VKRZHG�WKDW�ILQH� SDUWLFOHV� SHQHWUDWHV� GLUHFWO\� LQWR� WKH� OXQJV�� FDXVLQJ�DOOHUJLHV�� FDUGLRYDVFXODU� DQG� UHVSLUDWRU\� GLVHDVHV� DQG�FDQFHU� DQG� PXVW� WKHUHIRUH� DOVR� EH� FRQVLGHUHG� �7LXUL����������7KH� FKDUDFWHULVDWLRQ� VWHS� LV� UHVXOWLQJ� LQ� VHYHUDO�FKDUDFWHUL]DWLRQ�LQGLFDWRUV�WKDW�VWLOO�DUH�GLIILFXOW�WR�VXUYH\�DW�DQ�HQYLURQPHQWDO�DVVHVVPHQW�EHWZHHQ�WZR�DOWHUQDWLYHV��7KHUHIRUH� D� IHZ� DVVHVVPHQW� PHWKRGV� KDYH� EHHQ�GHYHORSHG�� WKDW� DUH� ZHLJKWLQJ� WKH� GLIIHUHQW�FKDUDFWHUL]DWLRQ� LQGLFDWRUV� LQWR� RQH� RU� MXVW� D� IHZ� LQGH[���)RU�H[DPSOH�(36��6WHHQ�������DQG�5\GLQJ�HW�DO���������DQG�(FR�LQGLFDWRU� ��� �*RHGNRSS�RFK� 6SULHQVPD�� �������7KH� ZHLJKWLQJ� LV� EDVHG� RQ� VXEMHFWLYH� YDOXDWLRQV�� 0RVW�ZHLJKWLQJ�PHWKRGV�WU\�WR�FDWFK�DQG�GHVFULEH�KRZ�VRFLHW\�DVSHFWV�WR�DVVHVV�GLIIHUHQW�HQYLURQPHQWDO�FDWHJRULHV���
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7KH�QHZ�PHWKRG� LV� QRW� FRQVLGHULQJ� WKH�ZHLJKWLQJ� VWHS�DQG� LV� LQVWHDG� DFFRXQWLQJ� IRU� WKH� HQYLURQPHQWDO� HIIHFWV�GHVFULEHG� DERYH� VHSDUDWHO\�� 7KH� YDOXDWLRQ� LV� WKHUHE\�PRUH�RU�OHVV�EDVHG�RQ�VFLHQFH����

��)LJXUH� �� (QYLURQPHQWDO� DVVHVVPHQW� ZLWK� OLIHF\FOH�DQDO\VLV�������� ,QWHUSUHWDWLRQ�,Q� WKLV� SKDVH� WKH� UHVXOW� LV� LQWHUSUHWHG� IRU� FRPSDULVRQ�EHWZHHQ� GLIIHUHQW� DOWHUQDWLYHV�� 7KH� UHVXOWV� IURP� WKH�LQYHQWRU\�DQDO\VLV��WKH�FKDUDFWHULVDWLRQ�DQG�WKH�ZHLJKWLQJ�DUH� XVHG� LQ� SDUDOOHO� WR� DVVHVV� GLIIHUHQFHV� DQG�XQFHUWDLQWLHV��8VXDOO\�VHYHUDO�ZHLJKWLQJ�PHWKRGV�DUH�XVHG�ZKHQ� WKH�ZHLJKWLQJ�VWHS� LV� QHFHVVDU\� IRU�DQ�DVVHVVPHQW��7KLV�SKDVH�LV�QRW�FRQVLGHUHG�LQ�WKH�QHZ�PHWKRG�DQG�LV�OHIW�IRU�WKH�XVHU�WR�HYDOXDWH��7KH�QHZ�PHWKRG�LV�RQO\�VHUYLQJ�WKH�XVHU�ZLWK�WKH�UHVXOW�IURP�WKH�FKDUDFWHULVDWLRQ�VWHS����
���6<67(0�%281'$5,(6�� )RU� EXLOGLQJV� WKDW� DUH� KHDWHG� E\� HOHFWULFLW\� RU� GLVWULFW�KHDWLQJ� WKH� HQYLURQPHQWDO� DVVHVVPHQW� LV� GLUHFWO\�LQIOXHQFHG� E\� WKH� V\VWHPV� ERXQGDU\� FRQGLWLRQV�� 'LVWULFW�KHDWLQJ� DQG� HOHFWULFLW\� DUH� RIWHQ� SURGXFHG� FHQWUDOO\� LQ�GLIIHUHQW� SURGXFWLRQ� XQLWV� WKDW� DUH� FRQQHFWHG� LQWR� WKH�VDPH� GLVWULEXWLRQ� QHW�� ([DPSOHV� RI� SURGXFWLRQ� XQLWV� DUH�ZLQG�SRZHU��QXFOHDU�SRZHU��D�FRDO�WKHUPDO�SRZHU�SODQW�RU�D�ELR� IXHO� KHDWLQJ�SODQW��'LIIHUHQW�XQLWV�ZLOO�EH� LQFOXGHG�LQWR�WKH�HQYLURQPHQWDO�DVVHVVPHQW�GHSHQGLQJ�RQ�KRZ�WKH�V\VWHP� ERXQGDU\� LV� GHILQHG�� 7KH� GHILQLWLRQ� LV� GLIIHUHQW�GHSHQGLQJ�RQ�ZKDW�WKH�HQYLURQPHQWDO�DVVHVVPHQW�VKRXOG�EH� XVHG� IRU� DQG� WKHUHIRUH� LW� LV� RIWHQ� QRW� SRVVLEOH� WR�FRPSDUH�GLIIHUHQW�HQYLURQPHQWDO�DVVHVVPHQWV�GLUHFWO\�������(OHFWULFLW\�(OHFWULFLW\� LV� GLVWULEXWHG� WKURXJK� D� QHW� WKDW� RIWHQ� LV�GLUHFWO\�FRQQHFWHG�ZLWK�GLVWULEXWLRQ�QHWV�DOO�RYHU�(XURSH�DQG�DOVR�WR�RWKHU�SDUWV�RI�WKH�ZRUOG��6LQFH�JOREDO�ZDUPLQJ�LV� D� JOREDO� LPSDFW� LW� GRHVQ¶W� PDWWHU� LI� WKH� LPSDFW� LV�UHGXFHG�ORFDOO\�RU�VRPHZKHUH�HOVH���)RU�H[DPSOH��HOHFWULFLW\�ZLOO�EH�YHU\�EHQHILFLDO�WR�XVH�LI�RQO\� 1RUZHJLDQ� SRZHU�� ZKLFK� PDLQO\� FRQVLVWV� RI�

ZDWHUSRZHU�� LV�FRQVLGHUHG� LQ� WKH�DVVHVVPHQW��'XH� WR� WKH�PDUNHW�VLWXDWLRQ�D�UHGXFWLRQ�LQ�HOHFWULFLW\�XVH�FRXOG�FDXVH�1RUZHJLDQ� HOHFWULFLW\� WR� EH� XVHG� LQVWHDG� RI� FRDO� SRZHU�SURGXFHG�LQ�DQRWKHU�(XURSHDQ�FRXQWU\�DQG�ZKHQ�LW�ZRXOG�EH�EHQHILFLDO�WR�UHGXFH�WKH�HOHFWULFLW\�FRQVXPSWLRQ�DOVR�LQ�1RUZD\�� 7KLV� PHDQV� WKDW� WKH� HQYLURQPHQWDO� DVVHVVPHQW�IRU� HOHFWULFLW\� LV� FRPSOLFDWHG� VLQFH� WKH� WRWDO� PDUNHW�VLWXDWLRQ�VKRXOG�EH�WDNHQ�LQWR�DFFRXQW�DQG�WKLV�LV�UHIOHFWHG�E\�WKH�FKRLFH�RI�V\VWHP�ERXQGDU\���7KLV� KDV� EHHQ� GHVFULEHG� E\� :HUQHU� �:HUQHU� HW� DO���������WKDW�DQDO\VH�KRZ�WKH�GHOLYHU\�RI�DGGLWLRQDO�KHDW�IRU�KHDWLQJ� D�EXLOGLQJ�ZLOO� DIIHFW� WKH� WRWDO� FKDQJH�RI� FDUERQ�GLR[LGH�HPLVVLRQV�GXH�WR�WKH�PDUNHW�VLWXDWLRQ��)LJXUH�������

�)LJXUH� ��� 7KH� PDUNHW� VLWXDWLRQ� DQDO\VHG� IRU� HVWLPDWLQJ�WKH� QHW� HPLVVLRQV� RI� FDUERQ� GLR[LGH� IURP� YDULRXV�WHFKQLFDO� RSWLRQV� LQ� WKH� ORFDO� HQHUJ\� V\VWHP� �:HUQHU� HW�DO��������������)RU� HOHFWULFLW\� WKHUH� DUH� WKUHH� FRPPRQ� ZD\V� WR� GHILQH�WKH�V\VWHP�ERXQGDU\�IRU�WKH�PL[�RI�SURGXFWLRQ�XQLWV���
• DYHUDJH�PL[�(XURSHDQ��QDWLRQDO�UHJLRQDO���
• PDUJLQDO�PL[���
• HQYLURQPHQWDOO\�ODEHOOHG�PL[������$Q�DYHUDJH�PL[�FRQVLVWV�RI�WKH�SHUFHQWDJH�FRPSRVLWLRQ�RI� SURGXFWLRQ� XQLWV� ZLWKLQ� WKH� V\VWHP� ERXQGDU\� H�J�� LQ�(XURSH�� WKH� QDWLRQ� RU� WKH� UHJLRQ�� 7KLV� GHILQLWLRQ� ZLOO�GHVFULEH� WKH�DFWXDO�FRQWULEXWLRQ� IURP� WKH�EXLOGLQJ� WR� WKH�HQYLURQPHQWDO�LPSDFW���$�PDUJLQDO�PL[� FRQVLVWV� RI� WKH� SURGXFWLRQ� XQLW� WKDW� LV�XVHG� RQ� WKH� ODVW� SODFH�� $� UHGXFWLRQ� LQ� WKH� HOHFWULFLW\�FRQVXPSWLRQ� ZLOO� OHDG� WR� WKDW� WKH� SURGXFWLRQ� IURP� WKLV�XQLW� FDQ� EH� UHGXFHG�� 7KLV� GHILQLWLRQ� GHVFULEHV� KRZ� WKH�HQYLURQPHQWDO� LPSDFW� ZLOO� GHFUHDVH� ZLWK� HOHFWULFLW\�VDYLQJ�PHDVXUHV���$Q�HQYLURQPHQWDOO\�ODEHOOHG�PL[�FRQVLVWV�RI�VSHFLILHG�SURGXFWLRQ�XQLWV�ZLWK�VSHFLILHG�ORZ�HQYLURQPHQWDO�LPSDFW��������'LVWULFW�KHDWLQJ�7KH� VLWXDWLRQ� IRU� GLVWULFW� KHDWLQJ� LV� VLPSOHU� WKDQ� IRU�HOHFWULFLW\��8VXDOO\�WKH�GLVWULFW�KHDWLQJ�QHWV�DUH�VHSDUDWHG�

,QGH[�IRU�WRWDO�LPSDFW

J�&2� ��J�12[��J�&+���J�5����J�62���J�1+��«���
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IURP�HDFK�RWKHU�DQG�ZLWK�FOHDU�V\VWHP�ERXQGDULHV��7KHLU�PL[� RI� SURGXFWLRQ� XQLWV� FDQ� EH� YHU\� GLIIHUHQW� ZLWKLQ�GLIIHUHQW� QHWV� DQG� WKHUHE\� DOVR� WKHLU� HQYLURQPHQWDO�LPSDFW�� ,W� FDQ� KHUH� EH� YHU\� PLVOHDGLQJ� WR� GR� WKH�HQYLURQPHQWDO� DVVHVVPHQW� EDVHG� RQ� D� QDWLRQDO� RU�(XURSHDQ� PL[� RI� SURGXFWLRQ� XQLWV�� 7R� GR� D� SURSHU�HQYLURQPHQWDO� DVVHVVPHQW� GDWD� LV� QHHGHG� DERXW�SURGXFWLRQ� XQLWV� IRU� WKH� VSHFLILF� GLVWULFW� KHDWLQJ� QHW�FRQVLGHUHG���������$OORFDWLRQ�$QRWKHU�GHPDUFDWLRQ�DW�DQ�HQYLURQPHQWDO�DVVHVVPHQW�LV�ZKHQ� WKH� HQYLURQPHQWDO� LPSDFW� VKRXOG� EH� GLYLGHG�EHWZHHQ�PRUH� WKDQ� RQH� SURGXFW�� 7KLV� LV� WKH� VLWXDWLRQ� DW�FRPELQHG� SRZHU� DQG� KHDWLQJ� SURGXFWLRQ� ZKHUH� WKH�HPLVVLRQV�DUH�GLYLGHG�EHWZHHQ�KHDW�DQG�HOHFWULFLW\��6XFK�D� GLYLVLRQ� LV� FDOOHG� DOORFDWLRQ� DQG� IRU� FRPELQHG� SRZHU�DQG� KHDWLQJ� SURGXFWLRQ� WKHUH� DUH� WZR� FRPPRQ�ZD\V� IRU�DOORFDWLRQ��
• WKH�HQHUJ\�PHWKRG���
• WKH�DOWHUQDWLYH�SURGXFWLRQ�PHWKRG���,Q� WKH�HQHUJ\�PHWKRG�HDFK�SURGXFHG�NLORZDWW�KRXU�ZLOO�KDYH� WKH� VDPH� HQYLURQPHQWDO� LPSDFW� LUUHVSHFWLYH� RI�ZKHWKHU�WKH�SURGXFHG�NLORZDWW�KRXU�LV�KHDW�RU�HOHFWULFLW\���7R�XVH�IXHO�IRU�FRPELQHG�SRZHU�DQG�KHDWLQJ�SURGXFWLRQ�LQVWHDG�RI�SURGXFLQJ�HOHFWULFLW\�LQ�D�SRZHU�SODQW�DQG�KHDW�LQ�D�KHDWLQJ�SODQW�ZLOO� WRWDOO\�JLYH�D�EHWWHU�ZD\�RI�XVLQJ�WKH� IXHO�� ,Q� WKH� DOWHUQDWLYH� SURGXFWLRQ� PHWKRG� �1LOVVRQ�DQG� 6WU|PEHUJ�� ������ WKLV� LV� FRQVLGHUHG� DQG� WKH�HPLVVLRQV� DUH� GLYLGHG� EDVHG� RQ� WKH� JDLQ� E\� XVLQJ� IXHO�EHWWHU� LQ� FRPELQHG� SRZHU� DQG� KHDWLQJ� SURGXFWLRQ�� 7KH�HPLVVLRQV� DUH� GLYLGHG� EHWZHHQ� WKH� SURGXFHG� KHDW� DQG�HOHFWULFLW\�ZLWK� WKH�SURSRUWLRQV�RI� IXHO� QHHG� IRU� VHSDUDWH�HOHFWULFLW\�DQG�KHDW�SURGXFWLRQ���$QRWKHU� DGYDQWDJH� LV� WR� XVH� ZDVWH� KHDW� WKDW� RWKHUZLVH�ZLOO�EH�ORVW��IRU�H[DPSOH�VHZDJH�IURP�D�PXQLFLSDOLW\��RU�KRW� VWUHDPV� IURP� LQGXVWU\�� 7KH� HPLVVLRQV� IURP� WKHVH�KHDWLQJ�VRXUFHV�DUH�RIWHQ�DOORFDWHG�WR�WKH�PDLQ�SURGXFW�LQ�WKH� LQGXVWU\��ZKLFK�JLYHV�]HUR�HPLVVLRQV� IRU�ZDVWH�KHDW��+HUH�DVSHFWV�VXFK�DV�DYDLODELOLW\��DOWHUQDWLYH�XVH�DQG�LI�LW�LV�SRVVLEOH� WR�SURGXFH� WKH� LQGXVWULDO�SURGXFW�ZLWKRXW�DQ\�ZDVWH�KHDW�PXVW�EH�FRQVLGHUHG��6RXUFHV�VXFK�DV�KLJK�TXDOLW\�KHDW�IURP�DQ�LQGXVWU\�WKDW�FDQ� EH� XVHG� WR� SURGXFH� HOHFWULFLW\� DUH� QRW� FRQVLGHUHG� DV�ZDVWH� KHDW��7KHVH� HQHUJ\� VRXUFHV� VKRXOG�EH� UHJDUGHG�DV�SURGXFWV� IURP� WKH� LQGXVWU\� DQG� WKH� OLIHF\FOH� LQYHQWRU\�VKRXOG�EH�EDVHG�RQ� DOO� HPLVVLRQV� DQG�SURGXFWV� IURP� WKH�LQGXVWU\����

���7+(�,17(51(7�722/�� 7KH� PHWKRG� IRU� DVVHVVPHQW� RI� HQYLURQPHQWDO� HIIHFWV�IURP� HPLVVLRQV� KDV� EHHQ� SURJUDPPHG� LQWR� D� IUHH�WR�XVH�,QWHUQHW� GDWD� SURJUDP� �())HP�� ������� ZKHUH� WKH�HQYLURQPHQWDO�HIIHFWV�IURP�GLIIHUHQW�KHDWLQJ�V\VWHPV�FDQ�EH� FDOFXODWHG�� 7KH� WRRO� LQWHQGV� WR� EH� D� VXSSRUW� IRU�IDFLOLWDWLQJ� HQYLURQPHQWDO� DVVHVVPHQWV� LQ� FKRLFH� RI�GLIIHUHQW�KHDWLQJ�V\VWHPV�DQG�WKHUHE\�LQFUHDVH�WKH�PDUNHW�

IRU� V\VWHPV� WKDW� DUH� XVLQJ� UHQHZDEOH� HQHUJ\� VRXUFHV�� DV�VXQ��ZLQG�RU�ELR�IXHOV��������&RPSDULVRQ�RI�GLIIHUHQW�KHDWLQJ�V\VWHPV�7KH�KHDWLQJ�V\VWHPV� WKDW�FDQ�EH�VWXGLHG� LQ� WKH� ,QWHUQHW�SURJUDP�DUH�KHDW�SURGXFWLRQ�IURP�ERLOHUV�FRPEXVWHG�ZLWK�RLO��QDWXUDO�JDV��ZRRG�DQG�SHOOHWV��KHDW�SURGXFWLRQ�ZLWK�D�KHDW� SXPS� DQG� KHDW� GLVWULEXWLRQ� ZLWK� GLVWULFW� KHDWLQJ� RU�GLUHFW�HOHFWULFLW\���7KH� FRPSDULVRQ� FDQ� EH� PDGH� LQ� WZR� ZD\V�� 7KH� ILUVW�RSWLRQ� LV� WR� FRPSDUH� WKH� V\VWHP� WKDW� VKRXOG�EH� DVVHVVHG��H�J��GDWD�IURP�WKH�KHDWLQJ�V\VWHP�LQ�WKH�RZQ�KRXVH��ZLWK�WKH� RWKHU� KHDWLQJ� V\VWHPV��ZKLFK� GDWD� DUH� UHSUHVHQWDWLYH�IRU� QRUPDOO\� XVHG� WHFKQLFDO� V\VWHPV� WRGD\�� 7KH� RWKHU�RSWLRQ� LV� WR� FRPSDUH� WZR� VSHFLILHG� FKRLFHV� RI� KHDWLQJ�V\VWHPV�������%RXQGDU\�FRQGLWLRQV�7KH� SURJUDP� LV� EXLOW� VR� WKDW� ERWK� DVVXPSWLRQV� DQG�ERXQGDU\�FRQGLWLRQV�DUH� WUDQVSDUHQW�DQG�HDV\� WR�FKDQJH��7KLV�PHDQV�WKDW�WKH�XVHU�VKRXOG�EH�DEOH�WR�ILQG�UHIHUHQFHV�WR� WKH� XVHG� LQSXW� GDWD� DQG� GHVFULSWLRQV� RQ� DVVXPSWLRQV�WKH�VWHSZLVH�FDOFXODWLRQV�WKDW�DUH�WKH�EDVH�IRU�WKH�UHVXOWV��7KLV�LV�LPSRUWDQW�LQ�RUGHU�WR�PDNH�LW�SRVVLEOH�IRU�WKH�XVHU�WR� GR� WKH� HYDOXDWLRQ� EDVHG� RQ� WKH� MXGJPHQWV� WKDW� DUH�UHOHYDQW� IRU� WKH� VSHFLILF� DVVHVVPHQW� DQG� FKDQJH� GHIDXOW�YDOXHV�WR�UHOHYDQW�YDOXHV�������'HIDXOW�YDOXHV�7KH� LQSXW� GDWD� WR� WKH� ,QWHUQHW� SURJUDP� LV� WKH� HQHUJ\�QHHGHG� IRU� WKH� EXLOGLQJ� GXULQJ� RQH� \HDU� H[SUHVVHG� LQ�N:K��6LQFH�WKH�SURJUDP�GRHV�QRW�FDOFXODWH�WKH�HQHUJ\�XVH�WKH� XVHU� PXVW� KDYH� HQRXJK� LQIRUPDWLRQ� WR� EH� DEOH� WR�VSHFLI\�LW���())HP� LV� WRGD\� DQ� ,QWHUQHW� SURJUDP� ZLWK� SXEOLF�DFFHVVLELOLW\�� ZKLFK� PHDQV� WKDW� WKH� XVHUV� KDYH� YHU\�GLIIHUHQW� NQRZOHGJH� DERXW� LQSXW� GDWD�� 7KHUHIRUH�� WKH�SURJUDP�LV�EXLOW�XS�ZLWK�GHIDXOW�YDOXHV�IRU�HIILFLHQFLHV�RI�GLIIHUHQW� KHDWLQJ� V\VWHPV� DQG� IRU� HPLVVLRQV� RI� WKH�GLIIHUHQW� HQHUJ\� VRXUFHV�� 7KHVH� GDWD� DUH� FROOHFWHG� IURP�GLIIHUHQW� OLIH�F\FOH� LQYHQWRULHV�DQG�DUH� UHSUHVHQWDWLYH� IRU�QRUPDOO\�XVHG�WHFKQLFDO�V\VWHPV�XVHG�LQ�GRPHVWLF�KRXVHV��GLVWULFW�KHDWLQJ�DQG�SRZHU�JHQHUDWLRQ�WRGD\���7R�PDNH�DQ�DVVHVVPHQW�IRU�QHZHVW�SRVVLEOH�WHFKQLTXH�RU�IRU�ROG�WHFKQLTXH�ZLOO�UHTXLUH�VRPH�FKDQJHV�LQ�WKH�GHIDXOW�YDOXHV��������6\VWHP�ERXQGDU\�IRU�HOHFWULFLW\�DQG�GLVWULFW�KHDWLQJ�6LQFH�WKH�DVVHVVPHQW�RI�KHDWLQJ�V\VWHP�EDVHG�RQ�XVH�RI�HOHFWULFLW\�RU�GLVWULFW�KHDWLQJ�LV�GLUHFWO\�LQIOXHQFHG�E\�WKH�V\VWHP�ERXQGDU\�� DQG� WKDW� WKH� V\VWHP�ERXQGDU\�PD\� EH�GLIIHUHQW� GHSHQGHQW� RQ� ZKDW� WKH� HQYLURQPHQWDO�DVVHVVPHQW�VKRXOG�EH�XVHG�IRU��WKH�SURJUDP�KDYH�VHYHUDO�RSWLRQV�IRU�FKRRVLQJ�V\VWHP�ERXQGDU\���8VH�RI�HOHFWULFLW\�PD\�IRU�H[DPSOH�EH�FKRVHQ�DV�DYHUDJH�PL[�IURP�WKH�6ZHGLVK�SURGXFWLRQ��E\�PDUJLQDO�PL[�RU�E\�HQYLURQPHQWDOO\�ODEHOHG�PL[�RI�SURGXFWLRQ�XQLWV���



%RWK� HOHFWULFLW\� DQG� GLVWULFW� KHDWLQJ� KDYH� WKHLU� RZQ�RSWLRQV�� ZKLFK� PHDQV� WKDW� WKH� XVHU� PD\� VSHFLI\� WKH�SHUFHQWDJH� PL[WXUH� RI� GLIIHUHQW� SURGXFWLRQ� XQLWV�� +HUH�GLIIHUHQW�QDWLRQDO�RU�UHJLRQDO�PL[WXUHV�RI�GLVWULFW�KHDWLQJ�RU�HOHFWULFLW\�FDQ�EH�VSHFLILHG���7KH� ,QWHUQHW� SURJUDP¶V� GDWD� EDVH� ZLOO� GXULQJ� WKH� QH[W�\HDU�EH� IXUWKHU�H[WHQGHG�ZLWK�GDWD� IURP� WKH�PHPEHUV� LQ�WKH�6ZHGLVK�'LVWULFW�+HDWLQJ�$VVRFLDWLRQ��7KH�SXUSRVH�LV�WKDW� WKH� DVVHVVPHQW� VKRXOG� EH� SRVVLEOH� WR�PDNH� GLUHFWO\�ZLWK� GDWD� WKDW� DUH� VSHFLILF� IRU� WKH� ORFDO� GLVWULFW� KHDWLQJ�V\VWHP�LQ�FRQVLGHUDWLRQ���)RU� FRPELQHG� SRZHU� DQG� KHDWLQJ� SURGXFWLRQ� WKH�SURJUDP� LV� DOORFDWLQJ� WKH� HPLVVLRQV� DFFRUGLQJ� WR� WKH�DOWHUQDWLYH�SURGXFWLRQ�PHWKRG��$OO�HPLVVLRQV�IURP�ZDVWH�KHDW� DUH� DOORFDWHG� WR� WKH� LQGXVWULDO� SURGXFW��ZKLFK� JLYHV�]HUR�HPLVVLRQV�IRU�ZDVWH�KHDW����%LR� IXHO� DQG� RWKHU� RUJDQLF� HQHUJ\� VRXUFHV� DUH�FRQVLGHUHG� DV� SDUWV� LQ� WKH� QDWXUDO� FDUERQ� GLR[LGH�FLUFXODWLRQ� DQG� WKHLU� FDUERQ� GLR[LGH� HPLVVLRQV� DW�FRPEXVWLRQ�DUH�WKHUHIRUH�FRQVLGHUHG�DV�]HUR��������5HVXOWV�7KH� UHVXOWV� RI� WKH� FDOFXODWLRQV� DUH� VKRZQ� DV�HQYLURQPHQWDO� HIIHFWV� DQG� QRW� DV� RQH� ZHLJKWHG� LQGH[��7KLV�LV�PHDQW�WR�JLYH�D�SODLQ�EDVLV�IRU�WKH�XVHU�WR�GR�WKH�ILQDO�DVVHVVPHQW��)RU�H[DPSOH�D�KHDWLQJ�V\VWHP�WKDW�KDV�D�ORZ�LPSDFW�RQ�JOREDO�ZDUPLQJ�PD\�DW�WKH�VDPH�WLPH�KDYH�D�KLJK�LPSDFW�RQ�DFLGLILFDWLRQ��$Q�DVVHVVPHQW�RI�ZKHWKHU�LPSDFW� RQ� JOREDO� ZDUPLQJ� LV� ZRUVH� RU� EHWWHU� WKDQ�DFLGLILFDWLRQ� LV� D� VXEMHFWLYH� HYDOXDWLRQ� DQG� LV� GHSHQGHQW�RQ� ZKDW� WKH� HQYLURQPHQWDO� DVVHVVPHQW� VKRXOG� EH� XVHG�IRU���7KH� HPLVVLRQV� WR� DLU� KDYH� EHHQ� FDWHJRUL]HG� GHSHQGLQJ�RQ� WKHLU� LPSDFW� RQ� JOREDO� ZDUPLQJ�� DFLGLILFDWLRQ��SKRWRFKHPLFDO� R]RQH� IRUPDWLRQ�� HXWURSKLFDWLRQ� DQG�HPLVVLRQ�RI�ILQH�SDUWLFOHV�����
���',6&866,216�������8VH�RI�QDWXUDO�UHVRXUFHV�DQG�GHSRVLW�RI�ZDVWH�7KH� ,QWHUQHW� WRRO� KDV� RQO\� FRQVLGHUHG� HPLVVLRQV� WR� DLU�ZKLFK�DFFRXQWV� IRU� VHYHUDO� RI� WKH� VHULRXV� HQYLURQPHQWDO�HIIHFWV��+RZHYHU��XVH�RI�QDWXUDO�UHVRXUFHV�DQG�GHSRVLW�RI�ZDVWH�� ZKLFK� ERWK� DOVR� DUH� LPSRUWDQW� DVSHFWV�� DUH� QRW�FRQVLGHUHG�����7R�SUHVHUYH�QDWXUH¶V�VXVWDLQDELOLW\�� WKH�QDWXUDO�UHVRXUFH�GHSOHWLRQ� PXVW� EH� OLPLWHG�� ,W� LV� WKHUHIRUH� LPSRUWDQW� WR�FKRRVH�HQHUJ\�VRXUFHV� WKDW�KDYH�VKRUW�WHUP�HIIHFW�RQ�WKH�UHVRXUFH�DYDLODELOLW\��,W�LV�DOVR�LPSRUWDQW�WR�DYRLG�HQHUJ\�VRXUFHV�ZLWK�HQYLURQPHQWDO�LPSDFW�VXFK�DV�UDGLDWLRQ�DQG�UDGLRDFWLYH� ZDVWH�� 2WKHU� DVSHFWV� VXFK� DV� DGYDQWDJHV� WR�XVH�ZDVWH�KHDW� IURP�D�QHDUE\�IDFWRU\�RU� WR�SURGXFH�KHDW�IURP� FRPEXVWLRQ� RI� ZDVWH� LQVWHDG� RI� GHSRVLW� DUH� DOVR�LPSRUWDQW�WR�FRQVLGHU�ZKHQ�FKRRVLQJ�HQHUJ\�VRXUFHV��7KH�XVHU�KLPVHOI�PXVW�DGG�WKHVH�DVSHFWV�WR�WKH�DVVHVVPHQW����$V� PHQWLRQHG�� XVH� RI� QDWXUDO� UHVRXUFHV� ZLOO� QRW� EH�GLUHFWO\� FRQVLGHUHG� LQ� WKH� ,QWHUQHW� WRRO� HYHQ� WKRXJK� LWV�FRQVLGHUDWLRQ�LV�LPSRUWDQW��+RZHYHU��WKH�ORZHU�SULRULW\�RI�

QRQ�UHQHZDEOH�HQHUJ\�VRXUFHV��H[FHSW�QXFOHDU�SRZHU��DUH�DOUHDG\� UHIOHFWHG� LQ� WKH� DVVHVVPHQW� RI� JOREDO� ZDUPLQJ�VLQFH� WKH\� KDYH� KLJK� FDUERQ� GLR[LGH� HPLVVLRQV�� (QGOHVV�UHVRXUFHV��VXFK�DV�VRODU�HQHUJ\�RU�ZLQG�SRZHU�KDYH� ORZ�HPLVVLRQV�DQG�ZLOO�WKHUHIRUH�EH�SUHIHUHQWLDO�LQ�DVVHVVPHQW�RI� JOREDO�ZDUPLQJ��7KLV� LV� WKH� VDPH� VLWXDWLRQ� IRU�ZDVWH�KHDW�WKDW�QHLWKHU�KDV�DQ\�HPLVVLRQV�EXW�KHUH�DVSHFWV�VXFK�DV� DYDLODELOLW\� DQG� DOWHUQDWLYHV� XVH� PXVW� EH� FRQVLGHUHG��%LR� IXHOV� WKDW�DUH� UHQHZDEOH� HQHUJ\� VRXUFHV�ZLOO� DOVR�EH�SUHIHUHQWLDO� LQ� DVVHVVPHQW�RI� JOREDO�ZDUPLQJ� VLQFH� WKHLU�FDUERQ�GLR[LGH�HPLVVLRQV�DW�FRPEXVWLRQ�DUH�FRQVLGHUHG�DV�]HUR���$OVR�QXFOHDU�SRZHU�ZLOO�EH�SUHIHUHQWLDO�LQ�DVVHVVPHQW�RI�JOREDO� ZDUPLQJ� GXH� WR� LWV� ORZ� HPLVVLRQV� WR� DLU� HYHQ�WKRXJK� WKH� FRPSOHWH� OLIHF\FOH� RI� WKH� HQHUJ\� VRXUFH� LV�FRQVLGHUHG��1XFOHDU�SRZHU�ZLOO��RQ� WKH�RWKHU�KDQG��KDYH�VHULRXV� HQYLURQPHQWDO� LPSDFWV� RI� UDGLDWLRQ� DQG�UDGLRDFWLYH� ZDVWH�� ,Q� FDVH� RI� QXFOHDU� SRZHU� SODQW�DFFLGHQWV� WKH� HQYLURQPHQWDO� LPSDFW� IURP� QXFOHDU� SRZHU�ZLOO�EH�YLWDO��7KH�UDGLRDFWLYH�ZDVWH�UHTXLUHV�VDIH�WHUPLQDO�VWRUDJHV�� DQG� WKHVH� VWRUDJHV� ZLOO� EH� OHIW� IRU� WKH� QH[W�JHQHUDWLRQV� WR� WDNH� FDUH� RI�� 7KH� HQYLURQPHQWDO� LPSDFW�IURP� QXFOHDU� SRZHU� LV� WKHUHIRUH� YHU\� LPSRUWDQW� EXW�QHLWKHU� RI� LWV� QHJDWLYH� DVSHFWV� ZLOO� EH� UHIOHFWHG� LQWR� WKH�DVVHVVPHQW�RI�HPLVVLRQV�WR�DLU�DW�DOO���������6RODU�WKHUPDO�V\VWHPV�2QH�RI�WKH�PDLQ�SXUSRVHV�RI�WKH�,QWHUQHW�WRRO�LV�WR�EH�D�VXSSRUW� IRU� FKRRVLQJ� KHDWLQJ� V\VWHP� RSHUDWHG� ZLWK�UHQHZDEOH� HQHUJ\� VRXUFHV� E\� VKRZLQJ� WKHLU�HQYLURQPHQWDO� DGYDQWDJHV�� 6RODU� WKHUPDO� V\VWHPV� DUH�HVVHQWLDO�DV�DOWHUQDWLYH�V\VWHPV�DQG�WKLV�LV�DOVR�VKRZHG�LQ�WKH�,QWHUQHW�WRRO�DV�DQ�RSWLRQ�ZKHQ�VSHFLI\LQJ�WKH�PL[�RI�SURGXFWLRQ�XQLWV�IRU�GLVWULFW�KHDWLQJ����+RZHYHU�� WKH� ,QWHUQHW� WRRO� GRHV� QRW� SUHVHQW� VRODU�WKHUPDO� V\VWHPV� DV� KHDWLQJ� V\VWHP� LQ� GRPHVWLF� KRXVHV�GLUHFWO\��7KLV�LV�GXH�WR�WKDW�VRODU�WKHUPDO�V\VWHPV�VHOGRP�DUH� VXIILFLHQW�GXULQJ� WKH�ZKROH�\HDU� DQG� WKH\� UHTXLUH� DQ�LQWHJUDWHG� VROXWLRQ�ZLWK� D� VRODU� FROOHFWRU� LQ� FRPELQDWLRQ�ZLWK�DQRWKHU�KHDWLQJ�V\VWHP���$Q� DVVHVVPHQW� RI� WKH� LQWHJUDWHG� VROXWLRQ�� E\� LQFOXGLQJ�WKH�HQHUJ\�XVHG�IRU�WKH�FRPELQHG�KHDWLQJ�V\VWHP�DQG�QRW�LQFOXGLQJ� WKH� HQHUJ\� IURP� WKH� VRODU� FROOHFWRU�� ZLOO�XQGHUHVWLPDWH�WKH�DGYDQWDJH�ZLWK�WKH�LQWHJUDWHG�VROXWLRQ��7KLV�LV�GXH�WR�WKDW�WKH�\HDUO\�HIILFLHQF\�RI�WKH�FRPELQHG�KHDWLQJ� V\VWHP� ZLOO� RIWHQ� LQFUHDVH� LQ� WKH� LQWHJUDWHG�VROXWLRQ�DQG�WKLV�ZLOO� IXUWKHU�GHFUHDVH� WKH�HQYLURQPHQWDO�LPSDFW��7KLV�PXVW� DOVR� EH� FRQVLGHUHG� LQ� RUGHU� WR� UHIOHFW�WKH�WRWDO�DGYDQWDJH�LQ�WKH�DVVHVVPHQW��)RU�H[DPSOH��DQ�RLO�ERLOHU�KDV� LWV�EHVW�HIILFLHQF\�ZKHQ�ZRUNLQJ�DW�LWV�QRPLQDO�HIIHFW��ZKLFK�RIWHQ�FRUUHVSRQGV�WR�WKH� GHVLJQ� ORDG� IRU� WKH� EXLOGLQJ�� 6LQFH� WKH� RXWVLGH�WHPSHUDWXUH�PRVWO\� LV�EHORZ� WKH�GHVLJQ� WHPSHUDWXUH�� WKH�\HDUO\� HIILFLHQF\� ZLOO� EHFRPH� ORZHU� WKHQ� WKH� QRPLQDO�HIILFLHQF\�� ,I� D� VRODU� FROOHFWRU� LV� LQVWDOOHG� WKH� RLO� ERLOHU�FDQ� EH� VKXW� RII� GXULQJ� WKH� VXPPHUWLPH� ZKHQ� LWV�HIILFLHQF\� LV� YHU\� ORZ� DQG� WKLV� ZLOO� LQFUHDVH� WKH� \HDUO\�HIILFLHQF\�� 7KH� YDOXH� RI� HIILFLHQF\� LV� GHSHQGHQW� RQ� WKH�



OHQJWK�RI�WKH�VKXW�RII�SHULRG��WKH�RXWGRRU�FOLPDWH�DQG�WKH�EXLOGLQJ¶V� WRWDO� HQHUJ\� QHHG�� &RUUHVSRQGLQJ� DUJXPHQWV�FDQ�EH�XVHG�IRU�LQWHJUDWHG�KHDWLQJ�V\VWHP�VXFK�DV�SHOOHWV�RU�ZRRG�ERLOHUV�ZLWK�VRODU�FROOHFWRUV��
����&21&/86,216�� $� PHWKRG� IRU� HQYLURQPHQWDO� DVVHVVPHQW� RI� EXLOGLQJ¶V�HQHUJ\� XVH� KDV� EHHQ� GHYHORSHG� DQG� LW� KDV� EHHQ�SURJUDPPHG� WRJHWKHU� ZLWK� D� GDWDEDVH� LQWR� D� SXEOLFO\�DFFHVVLEOH�,QWHUQHW�WRRO���7KH�DGYDQWDJHV�ZLWK�WKH�,QWHUQHW�WRRO�DUH��

• WKH�OLIH�F\FOH�RI�WKH�HQHUJ\�VRXUFH�LV�FRQVLGHUHG��
• LW�KDV�D�ODUJH�GDWDEDVH�ZLWK�GHIDXOW�GDWD��
• LW� LV� HDV\� WR� FKDQJH� GHIDXOW� YDOXHV� ZKHQ� EHWWHU�YDOXHV�DUH�NQRZQ��
• LW� LV� HDV\� DQG� IDVW� WR� XVH� WKH� WRRO�� ZLWK� RQO\�RSHUDWLRQ�HQHUJ\�XVH�DV�LQSXW��
• ERWK� DVVXPSWLRQV�� ERXQGDU\� FRQGLWLRQV� DQG�FDOFXODWLRQV�DUH�WUDQVSDUHQW���
• ERXQGDU\� FRQGLWLRQV� IRU� GLVWULFW� KHDWLQJ� DQG�HOHFWULFLW\�FDQ�EH�FKRVHQ��
• REMHFWLYH� UHVXOWV� RI� WRWDO� HPLVVLRQV� DQG�HQYLURQPHQWDO�HIIHFWV��
• ZLWK� WKH� DERYH� DGYDQWDJHV�� WKH� XVHU� FDQ� GR� WKH�HYDOXDWLRQ� EDVHG� RQ� WKH� MXGJPHQWV� WKDW� DUH�UHOHYDQW�IRU�WKH�VSHFLILF�DVVHVVPHQW��7KH� GLVDGYDQWDJH� ZLWK� WKH� PHWKRG� LV� WKDW� WKH� PRVW�VLJQLILFDQW� HQYLURQPHQWDO� LPSDFW� IURP� QXFOHDU� SRZHU� LV�QRW�UHIOHFWHG�LQ�WKH�HQYLURQPHQWDO�DVVHVVPHQW���7KH� ,QWHUQHW� WRRO� FRXOG�EH� IXUWKHU� LPSURYHG�E\�DGGLQJ�WKH� SRVVLELOLW\� WR� GR� DVVHVVPHQWV� RI� WKH� WRWDO�HQYLURQPHQWDO�DGYDQWDJH�ZLWK�DQ�LQWHJUDWHG�VROXWLRQ�ZLWK�VRODU� WKHUPDO� V\VWHPV� LQ� FRPELQDWLRQ� ZLWK� DQRWKHU�KHDWLQJ�V\VWHP����

���$&.12:/('*(0(17��7KLV� SURMHFW� LV� SHUIRUPHG� ZLWKLQ� WKH� UHVHDUFK� DQG�NQRZOHGJH�SURJUDP�())(.7,9��ZKLFK�DLPV� WR� LQFUHDVH�NQRZOHGJH� DERXW� JRRG� LQGRRU� HQYLURQPHQW� DQG� DQ�HIIHFWLYH� HQHUJ\� XVH� ZLWK� ORZ� HQYLURQPHQWDO� LPSDFW� LQ�GRPHVWLF� KRXVHV� DQG� SUHPLVHV��())(.7,9� LV� LQLWLDOL]HG�E\�(/)256.�DQG�LV�SHUIRUPHG�E\�63�6ZHGLVK�1DWLRQDO�7HVWLQJ�DQG�5HVHDUFK�,QVWLWXWH��&,7�(QHUJ\�0DQDJHPHQW�DQG� 'HSDUWPHQW� RI� %XLOGLQJ� 6HUYLFHV� (QJLQHHULQJ� DW�&KDOPHUV� 8QLYHUVLW\� RI� 7HFKQRORJ\�� ())(.7,9� LV�ILQDQFHG� E\� DERXW� ��� HQHUJ\� FRPSDQLHV� UHSUHVHQWHG� E\�(OIRUVN�� WKH� 6ZHGLVK� 1DWLRQDO� (QHUJ\� $GPLQLVWUDWLRQ��)RUPDV�DQG�WKH�6ZHGLVK�'LVWULFW�+HDWLQJ�$VVRFLDWLRQ����
5()(5(1&(6�
$GDOEHUWK� .�� ������� (QHUJ\� XVH� LQ� IRXU� PXOWL�IDPLO\�KRXVHV� GXULQJ� WKHLU� OLIH� F\FOH�� ,QWHUQDWLRQDO� -RXUQDO� RI�/RZ�(QHUJ\�DQG�6XVWDLQDEOH�%XLOGLQJV��9ROXPH����SS�������

$GDOEHUWK� .�� ������� (QHUJ\� XVH� DQG� HQYLURQPHQWDO�LPSDFW�RI�QHZ�UHVLGHQWLDO�EXLOGLQJV��5HSRUW�79%+������/XQG� ������ 'HSDUWPHQW� RI� %XLOGLQJ� 3K\VLFV�� /XQG�,QVWLWXWH�RI�7HFKQRORJ\��������
&ROH�5���.HUQDQ�3���������/LIH�F\FOH�HQHUJ\�XVH�LQ�RIILFH�EXLOGLQJV��%XLOGLQJ�DQG�(QYLURQPHQW��9ROXPH�����1R����SS����������
&ROH� 5�� DQG� /DUVVRQ� 1�� ������� *%&� 
��� DQG� *%7RRO��%DFNJURXQG��%XLOGLQJ�5HVHDUFK�DQG�,QIRUPDWLRQ��9RO����,VVXH������3DJH�QR�����������,661�������������&URHV� +�� ������� 2QH� QXPEHU� VD\V� LW� DOO�� 'XWFK�*RYHUQPHQWDO� %XLOGLQJ� $JHQF\�� 7KH� +DJXH�� WKH�1HWKHUODQGV���())HP��������,QWHUQHW�WRRO�IRU�HQYLURQPHQWDO�DVVHVVPHQW�RI�KHDWLQJ�V\VWHPV��ZZZ�HIIHNWLY�RUJ�PLOMREHO���*RHGNRRS� 0�� DQG� 6SULHQVPD� 5�� ������� 7KH� (FR�LQGLFDWRU� ���� $� GDPDJH� RULHQWHG�PHWKRG� IRU� /LIH� &\FOH�,PSDFW�$VVHVVPHQW��0HWKRGRORJ\�5HSRUW��6HFRQG�HGLWLRQ���� $SULO�� 35p� &RQVXOWDQWV� %�9��� $PHUVIRRUW�� 7KH�1HWKHUODQGV��
1pPHWK� :KLQWHU� %�� ������� (Q� DQDO\VH� DY�WRWDOHQHUJLIRUEUXNHW� L� IHP� YHUVMRQHU� DY� HQ� QRUVN� EROLJ��'RNWRU� LQJHQM|UDYKDQGOLQJ� �������� ,QVWLWXWW� IRU�E\JQLQJVWHNQRORJL�� 1RUHJHV� WHNQLVN�QDWXUYLWHQVNDSHOLJH�XQLYHUVLWHW�1718��7URQGKHLP��,6%1������������������1LOVVRQ� 0�� DQG� 6WU|PEHUJ� 3�� ������� (YDOXDWLRQ� RI�GLIIHUHQW� PHWKRGV� DOORFDWLQJ� LQ� FRPELQHG� SRZHU� DQG�KHDWLQJ� SURGXFWLRQ� �,Q� 6ZHGLVK��� 6\FRQ� (QHUJLNRQVXOW�$%��6ZHG3RZHU�$%��0DUFK��������
5\GLQJ�6�2��HW�DO���������(QYLURQPHQWDO�DGRSWHG�SURGXFW�GHYHORSPHQW� �LQ� 6ZHGLVK��� ,QGXVWULI|UEXQGHW�� 6WRFNKROP��������UG�HGLWLRQ���6WHHQ�%���������$�V\VWHPDWLF�DSSURDFK�WR�HQYLURQPHQWDO�SULRULW\�VWUDWHJLHV�LQ�SURGXFW�GHYHORSPHQW��(36���9HUVLRQ������ ±� 0RGHOV� DQG� GDWD� RI� WKH� GHIDXOW� PHWKRG�� &30�UHSRUW� �������� &KDOPHUV� 8QLYHUVLW\� RI� 7HFKQRORJ\��(QYLURQPHQWDO�6\VWHPV�$QDO\VLV���6WnKO�)���������7KH�HIIHFW�RI�WKHUPDO�PDVV�RQ�WKH�HQHUJ\�XVH�GXULQJ�WKH�OLIH�F\FOH�RI�D�EXLOGLQJ��3URFHHGLQJ�RI�WKH�%XLOGLQJ� 3K\VLFV� ����� ±�WK� 1RUGLF� 6\PSRVLXP�� SS� ���������7URQGKHLP��1RUZD\��-XQH���������������6ZHGLVK� (QYLURQPHQWDO� &RXQFLO� �������5HJXODWLRQV� IRU�&HUWLILHG�(QYLURQPHQWDO�3URGXFW�'HFODUDWLRQV��(3'� �,Q�6ZHGLVK���6ZHGLVK�DSSOLFDWLRQ�RI�,62�75�������W\SH�,,,�HQYLURQPHQWDO� GHFODUDWLRQV�� $%� 6YHQVND�0LOM|VW\UQLQJVUnGHW��065����������
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