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)RUHZRUG�
7KH�(QHUJ\�'LVFXVVLRQ�3DSHU VHULHV� LV� LQWHQGHG�WR�GLVVHPLQDWH�SUH�SULQWV�DQG�UHVHDUFK�UHSRUWV�RUJDQL]HG�
RU�DXWKRUHG�E\�PHPEHUV�RI�WKH�,QWHUQDWLRQDO�(QHUJ\�,QLWLDWLYH �/DWLQ�$PHULFDQ�2IILFH��DQG�LWV�DVVRFLDWHV�
ZLWK�WKH�SXUSRVH�WR�VWLPXODWH�WKH�GHEDWH�RQ FXUUHQW�HQHUJ\�WRSLFV�DQG�VXVWDLQDEOH�GHYHORSPHQW��
$Q\�FRPPHQWV�RU�VXJJHVWLRQV�DUH�ZHOFRPH�DQG�VKRXOG�EH�DGGUHVVHG�WR�WKH�DXWKRUV�IRU�FRQVLGHUDWLRQ��
*LOEHUWR�0��-DQQX]]L
'LUHWRU��/DWLQ�$PHULFD�
,QWHUQDWLRQDO�(QHUJ\�,QLWLDWLYH

$SUHVHQWDomR
$� VpULH�(QHUJ\�'LVFXVVLRQ�3DSHU WHP� R�REMHWLYR�GH� GLVVHPLQDU� RV� DUWLJRV� H� UHODWyULRV� SUHSDUDGRV� SHORV�
PHPEURV�RX�DVVRFLDGRV�GR�HVFULWyULR�UHJLRQDO�GD�,QWHUQDWLRQDO�(QHUJ\�,QLWLDWLYH��$�LQWHQomR�p�HVWLPXODU�R�
GHEDWH�VREUH�WHPDV�FRUUHQWHV�QD�iUHD�GH�HQHUJLD�H�GHVHQYROYLPHQWR�VXVWHQWiYHO�
&RPHQWiULRV� H� VXJHVW}HV� VmR� EHP�YLQGRV� H� GHYHP� VHU� HQFDPLQKDGRV� GLUHWDPHQWH� DRV� DXWRUHV�� SDUD�
FRQVLGHUDomR�H�HYHQWXDLV�UHYLV}HV�
*LOEHUWR�0��-DQQX]]L
'LUHWRU��/DWLQ�$PHULFD�
,QWHUQDWLRQDO�(QHUJ\�,QLWLDWLYH

7KH�LGHDV�DQG�RSLQLRQV�H[SUHVVHG�LQ�WKH�SDSHU�GR�QRW�UHSUHVHQW��QRU�DUH�QHFHVVDULO\�HQGRUVHG�E\�WKH�
,QWHUQDWLRQDO�(QHUJ\�,QLWLDWLYH�DQG�LWV�%RDUG�RI�'LUHFWRUV��
5HSURGXFWLRQ�RI�WKH�FRQWHQWV�LV�SHUPLWWHG�ZDUUDQWHG�WKDW�WKH�VRXUFH�LV�PHQWLRQHG�DFFRUGLQJO\�
$WHQomR
$V�LGpLDV�DSUHVHQWDGDV�QHVWH�GRFXPHQWR�QmR�UHSUHVHQWDP�QHFHVVDULDPHQWH�DV�RSLQL}HV�GR�,QWHUQDWLRQDO�
(QHUJ\�,QLWLDWLYH�H�VHX�&RQVHOKR�GH�'LUHWRUHV��
5HSURGXomR�QR�WRGR�RX�SDUWH�GR�PDWHULDO�DSUHVHQWDGR�p�SHUPLWLGD�GHVGH�TXH�FLWDGD�D�IRQWH�

4XHLUR]��*XLOKHUPH�GH�&�
$ OLIH�F\FOH�FRVW�DQDO\VLV��/&&$��IRU�VHWWLQJ�HQHUJ\�HIILFLHQF\�VWDQGDUGV�LQ�%UD]LO��WKH����

FDVH�RI�UHVLGHQWLDO�UHIULJHUDWRUV���*XLOKHUPH�GH�&��4XHLUR]��*LOEHUWR�'H�0DUWLQR�-DQQX]]L��
(GVRQ�$��9HQGUXVFXOR��7KRPD]�%RUJHV�H�-RVp�$��3RPLOLR��± &DPSLQDV��63��(QHUJ\�
'LVFXVVLRQ�3DSHU�1��������������������

���(QHUJ\�(IILFLHQF\����5HIULJHUDWRUV
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$� /,)(�&<&/(� &267� $1$/<6,6� �/&&$�� )25� 6(77,1*� (1(5*< �
()),&,(1&<� 67$1'$5'6� ,1� %5$=,/�� 7+(� &$6(� 2)� 5(6,'(17,$/�
5()5,*(5$7256
$EVWUDFW
7KH�%UD]LOLDQ�ODZ�������������VHW�WKH�SULQFLSOHV�IRU�WKH�³1DWLRQDO�(QHUJ\�&RQVHUYDWLRQ�
3ROLF\� DQG� 5DWLRQDO� 8VH� RI� (QHUJ\´�� 7KH� ODZ� UHTXLUHV� WKH� GHYHORSPHQW� RI� HQHUJ\�
VWDQGDUGV� IRU� DOO� RI� HQHUJ\� FRQVXPLQJ� HTXLSPHQW� FRPPHUFLDOL]HG� LQ� WKH� FRXQWU\�� 7KLV�
SDSHU� SUHVHQWV� WKH� LPSDFWV� RI� LQWURGXFLQJ� FRVW�HIIHFWLYH� LPSURYHPHQWV� LQ� GRPHVWLF�
UHIULJHUDWRUV�WKDW�ZHUH�GHWHUPLQHG�E\�PHDQV�RI�D�/&&$�DQDO\VLV ��7KH�DQDO\WLFDO�DSSURDFK�
DQG�FRPSXWHU�VLPXODWLRQ�WRRO�XVHG�LQ�WKH�VWXG\�DUH�WKH�RQHV�HPSOR\HG�IRU�WKH�86�'2(�DV�
ZHOO�DV�WKH�(XURSHDQ�&RPPLVVLRQ��
7KH�UHVXOWV�ZHUH�XVHG�WR�HVWLPDWH�WKH�LPSDFWV�RI�HIILFLHQF\�VWDQGDUGV�RQ�QHZ�UHIULJHUDWRUV�
XS� WR� \HDU� ����� DVVXPLQJ� WZR� K\SRWKHWLFDO� FDVHV�� &DVH� $� DVVXPHV� WKDW� DOO� QHZ�
UHIULJHUDWRUV�VROG�KDYH�WKH�HIILFLHQF\�LQQRYDWLRQV�SURSRVHG�KHUH��&DVH�%�DVVXPHV�WKDW�SDUW�
RI� WKHVH� LQQRYDWLRQV�ZRXOG� EH� LQFOXGHG� LQ� D� ILUVW�PDQGDWRU\� VWDQGDUG� HQIRUFHG� LQ� \HDU�
����� DQG� LQ� ����� D� VHFRQG� PDQGDWRU\� VWDQGDUG� ZRXOG� FRQVLGHU� DOO� WKH� LQQRYDWLRQV�
DQDO\]HG�
7KH�HOHFWULFLW\�FRQVXPSWLRQ�SHU�UHIULJHUDWRU�LQ�&DVH�$ FDQ�EH�UHGXFHG�E\������LQ�������
ZLWK� FXUUHQWO\� NQRZQ� DQG� DYDLODEOH� WHFKQRORJLHV�� 7KH� SD\EDFN� WLPH� WR� WKH� FRQVXPHU�
�����LQWHUHVW�UDWH��LV�FDOFXODWHG�WR�EH���\HDUV��ORZHU�WKDQ�WKH����\HDUV�DYHUDJH�OLIH�WLPH���
2YHU�����������SHULRG��%UD]LO�ZRXOG�VDYH�DURXQG����7:K��%UD]LOLDQ�FRQVXPHUV�ZRXOG�
VDYH�PRUH�WKDQ����%LOOLRQ�5��RQ�WKHLU�HOHFWULFLW\�ELOOV�DQG�WKH�QDWLRQ�ZRXOG�VDYH��������
*J&2� �GXH�WR�DYRLGHG�&2� HPLVVLRQV�IURP�QDWXUDO�JDV�SRZHU�SODQWV��
,Q�&DVH�%��ZH�DVVXPH�WZR�PDQGDWRU\�VWDQGDUGV��RQH�HQIRUFHG�LQ�\HDU������WKDW�\LHOGV�D�
����UHGXFWLRQ��$�VHFRQG�PDQGDWRU\�VWDQGDUG�VHW�LQ������UHGXFHV�E\������FRPSDUHG�WR�
WKH�EDVH�\HDU������UHIULJHUDWRU�FRQVXPSWLRQ���7KH�SD\EDFN�WLPH�ZDV�FDOFXODWHG�DV���DQG�
��� \HDUV�� UHVSHFWLYHO\�� 2YHU� ���������� SHULRG�� %UD]LO� ZRXOG� VDYH� ��� 7:K�� WKH�
FRQVXPHUV�ZRXOG�VDYH���ELOOLRQ�5��DQG�WKH�QDWLRQ�ZRXOG�VDYH��������*J&2��
���,QWURGXFWLRQ
,Q�%UD]LO�XQWLO�UHFHQWO\�WKH�ODEHOV�ZHUH�XVHG�RQ�D�YROXQWDU\�EDVLV��+RZHYHU��WKH�%UD]LOLDQ�
JRYHUQPHQW� KDV� LQWURGXFHG� FRPSXOVRU\� OHJLVODWLRQ� WR� LQWURGXFH� PLQLPXP� HIILFLHQF\�
VWDQGDUGV��ZKLFK�VKRXOG�EH�PDQGDWRU\�LQ�WKH�QH[W�\HDUV�
7KH�PDLQ�REMHFWLYH�RI�WKLV�VWXG\�LV�WKH�DSSOLFDWLRQ�RI�WKH�/&&$�PHWKRGRORJ\�DV�D�WRRO�WR�
SURSRVH�HIILFLHQF\�VWDQGDUGV�IRU�WKH�%UD]LOLDQ�UHVLGHQWLDO�UHIULJHUDWRUV��6RPH�DVVXPSWLRQV�
ZHUH� DGRSWHG� LQ� RUGHU� WR� DOORZ� WKH� FRQVWUXFWLRQ� RI� DOO�PHWKRGRORJLFDO� VWDJHV�� ,Q� VRPH�
FDVHV� LW� ZDV� QHFHVVDU\� WR� UHO\� RQ� QXPHULFDO� HVWLPDWHV� WR� VXSSO\� PLVVLQJ� GDWD�� )RU�
LQVWDQFH��DV�LW�ZLOO�EH�VHHQ��WKH�FKRLFH�RI�WKH���FDVHV��&DVH�$�DQG�&DVH�%��ZDV�EDVHG�RQ
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VDOHV� RI� WKH� WZR� PRVW� SRSXODU� UHIULJHUDWRUV� PDQXIDFWXUHU� EUDQGV� LQ� WKH� FRXQWU\� �ERWK�
UHSUHVHQW�����RI�WKH�PDUNHW���
7KH�&/$63� �������PDQXDO� ³(QHUJ\�(IILFLHQF\�/DEHOV� DQG�6WDQGDUG� � D� JXLGHERRN� IRU�
DSSOLDQFHV�� HTXLSPHQW� DQG� OLJKWLQJ´� SUHVHQWV� WKUHH� DSSURDFKHV�DQDO\VLV� IRU� WKH�
HVWDEOLVKPHQW�RI�PLQLPXP�HIILFLHQF\�VWDQGDUGV��$�VWDWLVWLFDO�DSSURDFK� LV�RQH�RSWLRQ�IRU�
DQDO\]LQJ�WKH�GHVLUDEOH�OHYHO�RI�D�SURSRVHG�VWDQGDUG��)RU�HDFK�UHIULJHUDWRU�PRGHO��HQHUJ\�
XVH� LV� SORWWHG� DV� D� IXQFWLRQ� RI� DGMXVWHG� YROXPH� DQG� D� OLQHDU� UHJUHVVLRQ� DQDO\VLV� LV�
SHUIRUPHG�� 7KH� WZR� RWKHU� DSSURDFKHV� DUH� HQJLQHHULQJ�HFRQRPLF� DQG� /&&$�SD\EDFN�
�FRQVXPHU�� LQGXVWU\�� QDWLRQDO�� DQG� HQYLURQPHQWDO� LPSDFWV��� ,Q� WKH� FDVH� RI� WKH�
PHWKRGRORJ\�XVLQJ�WKH�VWDWLVWLFDO�DSSURDFK��WKH�FULWHULD�IRU�PLQLPXP�DSSOLDQFH�HIILFLHQF\�
LV�UHFRPPHQGHG�WR�EH�EDVHG�RQ�WKH�SRVVLELOLWLHV�RI�WHFKQLFDO�LPSURYHPHQWV�IRU�WKH�ZKROH�
VWRFN�RI�UHIULJHUDWRUV��RU�DW� OHDVW�D�VLJQLILFDQW�SRUWLRQ�RI�WKHP��,Q�WKLV�VWXG\��LW�ZDV�XVHG�
WKH�HFRQRPLF�HQJLQHHULQJ�DQG�/&&$�SD\EDFN�DSSURDFKHV�WR�FUHDWH�WKH���HQHUJ\�VDYLQJ�
OLQHV�EDVHG�LQ�WZR�PRGHOV�LPSURYHPHQWV��UHGXFLQJ�VXEVWDQWLDOO\�WKH�QXPEHU�RI�QHFHVVDU\�
VLPXODWLRQV� IRU� WKH� HVWDEOLVKPHQW� RI� HIILFLHQF\� FULWHULD�� :KHQHYHU� GDWD� RQ� SURGXFWLRQ�
FRVWV�ZHUH�PLVVLQJ��ZH�EDVHG�RXU�HVWLPDWHV�EDVHG�RQ�OLWHUDWXUH�RU�LQIRUPDWLRQ�IURP�1RUWK�
$PHULFDQ�UHIULJHUDWRU�LQGXVWU\��
'XH� WR� ODFN� RI� JRRG� VWDWLVWLFDO� LQIRUPDWLRQ� RQ� DOO� PRGHOV� VROG� LQ� %UD]LO�� WKH� VWXG\�
FRQVLGHUV�RQO\� WZR�UHIULJHUDWRUV�PRGHOV��WKH�PRVW�VROG�PRGHO�IURP�HDFK�RQH�RI� WKH� WZR�
PDLQ�PDQXIDFWXUHUV���7KHVH�PRGHOV�ZHUH�XVHG� WR� VLPXODWH� WZR� UHSUHVHQWDWLYH� VLWXDWLRQV�
IRU� WKH� HQWLUH� UHIULJHUDWRU� VWRFN� GHVFULEHG� ODWHU� LQ� WKH� SDSHU�� 7KH� /&&$�PHWKRGRORJ\��
SURSRVHG� LQ�&/$63� �������PDQXDO�� ,($� ������� DQG�'2(� ��������KDV�EHHQ�FRQVLGHUHG�
KHUH� IRU�HYDOXDWLQJ�VRPH�SRVVLEOH� WHFKQLFDO� LQQRYDWLRQV�ZLWK�UHJDUGV� WR� WKHLU� LPSDFWV� LQ�
WKH�HFRQRP\�DQG�HQYLURQPHQW��7KH�FKRLFH�RI�WKH�/&&$�PHWKRGRORJ\�LV�D�FRQWULEXWLRQ�WR�
WKH�RQ�JRLQJ�GLVFXVVLRQV�WR�LPSOHPHQW�FRPSXOVRU\�PLQLPXP�HIILFLHQF\�VWDQGDUGV�LQ�WKH�
FRXQWU\�
����7KH�%UD]LOLDQ�HOHFWULFLW\�PDUNHW��JHQHUDO�LVVXHV
,Q�\HDU�������D�WRWDO�RI�������7:K�RI�HOHFWULFLW\�ZDV�SURGXFHG�LQ�%UD]LO������RI�WKLV�ZDV�
FRQVXPHG� E\� WKH� LQGXVWULDO� VHFWRU�� ����E\� WKH� UHVLGHQWLDO� DQG� ����E\� WKH� FRPPHUFLDO�
VHFWRU� �%(1�� ������� 7KH� UHVLGHQWLDO� UHIULJHUDWRU� LV� WKH� ODUJHVW� XVHU� RI� HOHFWULFLW\� LQ� WKH�
UHVLGHQWLDO�VHFWRU������RI�UHVLGHQWLDO�FRQVXPSWLRQ���DFFRUGLQJ�WR�WKH�1DWLRQDO�3URJUDP�RI�
(OHFWULF�3RZHU�&RQVHUYDWLRQ��352&(/��������
����0DLQ�FKDUDFWHULVWLFV�RI�%UD]LOLDQ�UHIULJHUDWRUV
7KH� PRVW� VROG� UHIULJHUDWRUV� LQ� WKH� FRXQWU\� DUH� SRSXODU� PRGHOV� VXLWHG� WR� WKH� ORZHU�
SXUFKDVLQJ� SRZHU� RI� WKH� SRSXODWLRQ�� 7KH\� DUH� RQH�GRRU� PRGHOV ZLWK� D� VHOI�FRQWDLQHG�

� 6WDWLVWLFV�RQ�PDUNHW�VKDUH�VDOHV�E\�UHIULJHUDWRU�PRGHOV�DUH�QRW�DYDLODEOH�LQ�%UD]LO��7KH�SHUFHQWDJHV�
SUHVHQWHG�LQ�WKLV�UHSRUW�UHIHU�WR�PDQXIDFWXUHUV�SDUWLFLSDWLRQ�LQ�WRWDO�DQQXDO�VDOHV��7KLV�UHSRUW�DVVXPHV�WKDW�
PDQXIDFWXUHUV¶�RQH�GRRU�PRGHO�PDLQWDLQ�WKHVH�SURSRUWLRQV�
� $GMXVWHG�YROXPH� �5HIULJHUDWRU�9ROXPH�������&RQJHODGRU 9ROXPH��&RQJHODGRU� LV�D�VPDOO�IUHH]HU�
FRPSDUWPHQW�SODFHG�LQVLGH�WKH�UHIULJHUDWRU�DQG�SUHVHQW�LQ�%UD]LOLDQ�RQH�GRRU�PRGHOV�
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VPDOO� IUHH]HU� FRPSDUWPHQW� �FRQJHODGRU� LQVLGH� WKH� UHIULJHUDWRU�� 7KH\� KDYH� D� VLQJOH�
FRROLQJ�F\FOH��ZKHUH� WKH�HYDSRUDWRU�DQG�WKH�FRQGHQVHU�RSHUDWH�E\�QDWXUDO�FRQYHFWLRQ��,Q�
JHQHUDO��PRVW�RI�WKHVH�PRGHOV�GR�QRW�KDYH�FRPSOH[�FRQWUROV�RU DFFHVVRULHV��KRZHYHU��WKLV�
KDV�EHHQ�FKDQJLQJ�UHFHQWO\�DV�QHZ�PDQXIDFWXUHUV�DUH�FRPSHWLQJ�LQ�WKH�GRPHVWLF�PDUNHW��
7KH�DYHUDJH�HOHFWULFLW\�FRQVXPSWLRQ�RI�WKHVH�SRSXODU�PRGHOV�LV�DERXW��N:K�SHU�GD\�
,10(752� �1DWLRQDO� ,QVWLWXWH� RI� 0HWURORJ\�� 6WDQGDUGV� DQG� ,QGXVWU\� 4XDOLW\��� LQ�
SDUWQHUVKLS� ZLWK� 352&(/� �1DWLRQDO� 3URJUDP� RI� (OHFWULF� 3RZHU� &RQVHUYDWLRQ��� KDV� D�
ODEHOLQJ�HQHUJ\�HIILFLHQF\�SURJUDP�WKDW�QRZ�KDV� WKH�YROXQWDU\�SDUWLFLSDWLRQ�RI�D�VLQJOH �
GRRU� UHIULJHUDWRU� PRGHOV�� 7KLV� SURJUDP� LV� IXUWKHU� GHVFULEHG� LQ� WKH� ,QWHUQHW� VLWH� RI�
,10(752��ZZZ�LQPHWUR�JRY�EU���
7DEOH� �� SUHVHQWV� WKH� PDLQV� FKDUDFWHULVWLFV� RI� RQH�GRRU� UHIULJHUDWRUV� DV� DQDO\]HG� E\�
,10(752�
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7DEOH����VLQJOH�GRRU�UHIULJHUDWRUV�DQDO\]HG�E\�,10(752�3U RFHO�/DEHO
92/80(6

%UDQG 0RGHO 5HIULJH�
UDWRU

)UHH]HU $GMXVWHG�YROXPH� �
5HIULJHUDWRU�������
&RQJHODGRU

(OHFWULFLW\�
FRQVXPSWLRQ�
�N:K�PRQWK�

3URFHO�
/DEHO

%26&+ 5%���� ��� �� ��� ���� $
%26&+ 5%���� ��� �� ��� ���� $
%5$67(03 %5$��$ ��� �� ��� ���� &
%5$67(03 %5$��$ ��� �� ��� ���� &
%5$67(03 %5%��$ ��� �� ��� ���� '
%5$67(03 %5)��$ ��� �� ��� ���� $
&&( 5��/ ��� �� ��� ���� %
&&( 5��6/ ��� �� ��� ���� %
&&( 5��/ ��� �� ��� ���� '
%/8(�6.<� 5��/� ��� �� ��� ���� %
+286721� 5��/� ��� �� ��� ���� %
&2168/� &5%��%� ��� �� ��� ���� )
&2168/� &5&��%� ��� �� ��� ���� )
&2168/� &5$��$� ��� �� ��� ���� $
&2168/� &5$��%� ��� �� ��� ���� $
&2168/� &5&��$� ��� �� ��� ���� $
&2168/� &5$��$� ��� �� ��� ���� $
&217,1(17$/� 5&��� ��� �� ��� ���� $
&217,1(17$/� 5&��� ��� �� ��� ���� $
&217,1(17$/� 5&��� ��� �� ��� ���� $
(/(&752/8;� 5��� ��� �� ��� ���� %
(/(&752/8; 5��� ��� �� ��� ���� $
(/(&752/8; 5��� ��� �� ��� ���� %
(/(&752/8; 5��� ��� �� ��� ���� $
(/(&752/8; 5��� ��� �� ��� ���� $
(60$/7(& 5*����( ��� �� ��� ���� %
*(� *(���$� ��� �� ��� ���� %

6RXUFH��,10(752������

,W�LV�LPSRUWDQW�WR�UHFRJQL]H�WKDW�WKHUH�DUH�DXWRQRPRXV�HQHUJ\�HIILFLHQF\�LPSURYHPHQWV�LQ�
WKH�LQGXVWU\��,W�LV�SRVVLEOH�WR�YHULI\�E\�WKH�DQQXDO�XSGDWH�LQ�WKH�,10(752�3URFHO�/DEH O�
�VHH�QHZ�HOHFWULFLW\�FRQVXPSWLRQ�E\�UHIULJHUDWRU�PRGHO�LQ�WKH�VLWH�ZZZ�LQPHWUR�JRY�EU���
,W� LV� DOVR�SRVVLEOH� WR�YHULI\�E\� WKH� ODERUDWRU\� WHVWV� WKDW�ZLOO�EH�SUHVHQWHG� LQ� WKH�(('$/�
�WKLUG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� (QHUJ\� (IILFLHQF\� LQ� 'RPHVWLF� $SSOLDQFHV� DQG�
/LJKWLQJ� ± (('$/� ����� WKDW� VKRZV� DQ� DFWXDO� ���� N:K�\HDU� EDVH� FDVH� FRQVXPSWLRQ��
DURXQG����PRUH�HIILFLHQW�WKDW�WKH�����N:K�\HDU�SUHVHQWHG�KHUH��� 7KH�/&&$�PHWKRG�DV�
DSSOLHG� KHUH� KDV� QRW� FRQVLGHUHG� DXWRQRPRXV� HQHUJ\� HIILFLHQF\� LPSURYHPHQWV� LQ� WKH�
VFHQDULRV�FDOFXODWLRQ�
���0HWKRGRORJ\
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����7KH�FKRLFH�RI�WKH�WZR�UHIULJHUDWRU�PRGHOV�DQG�WKH�/&&$�PHWKRG
,Q� RUGHU� WR� FKRRVH� UHIULJHUDWRU� PRGHOV� DV� EDVH�FDVHV�� RU� UHIHUHQFHV�� IRU� WKLV� VWXG\�� ZH�
REVHUYHG� WKH� PDUNHW� VKDUH� RI� WKH� YDULRXV� H[LVWLQJ� PRGHOV�� $V� H[SODLQHG� SUHYLRXVO\��
DYDLODEOH� %UD]LOLDQ� VWDWLVWLFDO� LQIRUPDWLRQ� VXJJHVWHG� WKDW� WKH� UHIULJHUDWRU� PRGHO� WKDW� LV�
FXUUHQWO\� WKH� PDUNHW� OHDGHU� ����� RI� DQQXDO� VDOHV�� DOUHDG\� LQFRUSRUDWHV� VHYHUDO�
WHFKQRORJLFDO� LQQRYDWLRQV� DQG� LV� TXLWH� HIILFLHQW� IURP� LWV� FRPSHWLWRUV�� 7KH� FKRLFH� RI� D�
UHIULJHUDWRU� WKDW� DOUHDG\� KDG� VHYHUDO� LQQRYDWLRQV� FRXOG� QRW� EH� D� UHSUHVHQWDWLYH� FDVH� WR�
LOOXVWUDWH�WKH�/&&$�PHWKRG�XVHG��7KH�VHFRQG�EHVW�VHOOLQJ�PRGHO�FKRVHQ�KDV�����RI�WKH�
FXUUHQW�PDUNHW� DQG� LV� OHVV� HIILFLHQW� WKDQ� WKH�PDUNHW� OHDGHU��EXW� LW� DOORZV� LOOXVWUDWLQJ� WKH�
LPSDFWV� RI� WHFKQRORJLFDO� LQQRYDWLRQV� DQG� WKH� /&&$�PHWKRG�� 7KLV�PRGHO� LV� DOVR�PRUH�
UHSUHVHQWDWLYH�RI�RWKHU�RQH�GRRU�UHIULJHUDWRUV�
7KH� DQDO\VLV� IRU� WKH� ZKROH� VWRFN� RI� UHIULJHUDWRUV� LV� EDVHG� RQ� WKHVH� WZR� PRGHOV� DQG�
FRQVLGHUHG�WZR�VFHQDULRV��QDPHO\�&DVH�$�DQG�&DVH�%�
����7KH�&DVHV�FRQVLGHUHG
&DVH�$�VFHQDULR�������RI� WKH�PDUNHW� LV� WDNHQ�E\�WKH�OHVV�HIILFLHQW�PRGHO��DVVXPHV�WKDW�
DOO� UHIULJHUDWRUV� LQ� WKH�RQH�GRRU�FDWHJRU\�VROG�LQ� WKH�FRXQWU\�DUH� WKH�VDPH�DV� WKH�VHFRQG�
PRGHO�GHVFULEHG�
&DVH� %� VFHQDULR� ����� LV� WDNHQ� XS� E\� WKH� PRUH� HIILFLHQW� PRGHO� DQG� ���� E\� WKH� OHVV�
HIILFLHQW� PRGHO�� LV� PRUH� UHDOLVWLF� DQG� DVVXPHV� WKDW� LPSURYHPHQWV� VXJJHVWHG� DUH�
DSSOLFDEOH�RQO\�WR�����RI�WKH�H[LVWLQJ�PDUNHW��DQG�WKHUHIRUH�WKH�VWDQGDUG�LV�VHW�DW�D�ORZHU�
HIILFLHQF\� OHYHO� DV� WKH� RQH� FRQVLGHUHG� LQ�&DVH�$�� DV�ZLOO� EH� SUHVHQWHG� ODWHU��$W� D� ODWHU�
VWDJH� IXUWKHU� LPSURYHPHQWV�DUH�HQIRUFHG� WR�DOO� UHIULJHUDWRUV��&DVH�%� WKHUHIRUH� VLPXODWHV�
WKH�DSSOLFDWLRQ�RI�WZR�VWDQGDUGV�RYHU�WLPH��
7KHUHIRUH��WKH�DQDO\VLV�SUHVHQWHG�LV EDVHG�RQ�WKH�ILUVW�DQG�WKH�VHFRQG�EHVW�VHOOLQJ�PRGHO��
DV�RI�\HDU������
����/&&�0HWKRG
:H� IROORZ� WKH� PHWKRGRORJLFDO� LWLQHUDU\� SURSRVHG� E\� WKH� &/$63� ������� PDQXDO�� DV�
GHWDLOHG�LQ�WKH�&KDSWHU���± ³$QDO\]LQJ�DQG�6HWWLQJ�6WDQGDUGV´��7KH�UHVXOWV�SUHVHQWHG�KHUH�
ZHUH� REWDLQHG� IURP� WKH� DSSOLFDWLRQ� RI� WKH� PHWKRGRORJ\� WKHUH� GHVFULEHG�� 7KH� WZR�
DSSURDFKHV� DGRSWHG� LQ� WKLV� VWXG\� DUH� DQ� HQJLQHHULQJ�HFRQRPLF� DQG� /&&$�SD\EDFN�
DQDO\VLV�� $Q� HQJLQHHULQJ�HFRQRPLF� DQDO\VLV� VKRZV� WKH� H[WUD� PDQXIDFWXULQJ� FRVWV� WKDW�
DFFRPSDQ\� LQFUHDVHV� LQ� HQHUJ\� HIILFLHQF\�� 7KHVH� PXVW� EH� ZHLJKWHG� DJDLQVW� WKH� WDUJHW�
UHGXFWLRQV� LQ� HQHUJ\� FRVWV�� 7KH� HQJLQHHULQJ�HFRQRPLF� DSSURDFK� GRHV� QRW� SUHVFULEH� WKDW�
PDQXIDFWXUHUV� PHHW� WKH� VWDQGDUG� XVLQJ� WKH� WHFKQLFDO� RSWLRQV� XVHG� LQ� WKH� DQDO\VLV�� ,W�
VLPSO\� HQVXUHV WKDW� WKHUH� LV� DW� OHDVW� RQH� SUDFWLFDO� ZD\� WR�PHHW� WKH� VWDQGDUG�� 2QFH� WKH�
HQJLQHHULQJ�HFRQRPLF� DQDO\VLV� LV� FRPSOHWHG�� LW� LV� FXVWRPDU\� WR� DQDO\]H� WKH� HFRQRPLF�
LPSDFW� RI� SRWHQWLDO� HIILFLHQF\� LPSURYHPHQWV� RQ� FRQVXPHUV� E\� DQDO\]LQJ� FRQVXPHU�
SD\EDFN� SHULRG� DQG� OLIH� F\FOH� FRVW� �/&&��� 7KHUH� DUH� VHSDUDWH� PHWKRGRORJLHV� IRU�
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HVWLPDWLQJ� FRQVXPHU� /&&� DQG� SD\EDFN� SHULRG�� QDWLRQDO� HQHUJ\� VDYLQJV� DQG� HFRQRPLF�
LPSDFW��PDQXIDFWXUHU�LPSDFW��HQHUJ\�VXSSO\�LPSDFWV��DQG�HQYLURQPHQWDO�LPSDFWV�
$QRWKHU�VXSSRUW�GRFXPHQW�ZKLFK�ZDV�UHOLHG�RQ��HVSHFLDOO\�ZLWK�UHJDUGV�WR�WKH�IRUPDW�RI�
SUHVHQWLQJ�RXU� UHVXOWV��ZDV�³7HFKQLFDO�6XSSRUW�'RFXPHQW��(QHUJ\�(IILFLHQF\�6WDQGDUGV�
IRU�FRQVXPHU�SURGXFWV��5HIULJHUDWRUV��5HIULJHUDWRU�)UHH]HUV��	�)UHH]HUV´�RI�'2(��������
7KH� /&&� LV� WKH� VXP� RI� WKH� SXUFKDVH� FRVW� �3�� DQG� WKH� DQQXDO� RSHUDWLQJ� FRVWV� �2��
GLVFRXQWHG�RYHU�WKH�OLIHWLPH��1��LQ�\HDUV��RI�WKH�DSSOLDQFH��VHH�%R[�����&RPSDUHG�WR�WKH�
SD\EDFN� SHULRG�� /&&� LQFOXGHV� FRQVLGHUDWLRQ� RI� WZR� DGGLWLRQDO� IDFWRUV�� OLIHWLPH� RI� WKH�
DSSOLDQFH�DQG�FRQVXPHU�GLVFRXQW�UDWH�

%R[���� &DOFXODWLQJ�/&&�DQG�3D\EDFN�3HULRG

7KH�HTXDWLRQ�IRU�/&&�LV�D�IXQFWLRQ�RI�SULFH��3��DQG�DQQXDO�RSHUDWLQJ�FRVW��2��

3� �UHWDLO�SULFH�WR�WKH�FRQVXPHUV��5���� 2� �RSHUDWLQJ�FRVWV��HOHFWULFLW\�WDULII�HWF���
U� �GLVFRXQW�UDWH��UHDO�WR�WKH�FRQVXPHUV��� 1� �OLIH�WLPH��\HDUV��
W� �WLPH��\HDUV��IURP�WKH�EDVH�FDVH��DSSOLDQFH�DFTXLVLWLRQ�
,I�RSHUDWLQJ�H[SHQVHV�DUH�FRQVWDQW�RYHU�WLPH��WKH�DERYH�HTXDWLRQ�UHGXFHV�WR�
/&&� �3���3:)��2
ZKHUH�WKH�3:)��SUHVHQW�ZRUWK�IDFWRU��HTXDOV�

3D\EDFN�SHULRG��3$<��LV�IRXQG�E\�VROYLQJ�WKH�HTXDWLRQ�

IRU� 3$<�� 7KH� 'HOWD� VLJQLILHV� WKH� GLIIHUHQFH� IURP� WKH� EDVH� FDVH� WR� WKH� VWDQGDUGV� FDVH��
'HOWD�3� LV� DQ� LQFUHDVH� LQ�SULFH�DQG�'HOWD�2� LV�D�GHFUHDVH� LQ�RSHUDWLQJ�FRVWV�� ,Q�JHQHUDO��
3$<�LV�IRXQG�E\�LQWHUSRODWLQJ EHWZHHQ�WKH�WZR�\HDUV�ZKHQ�WKH�DERYH�H[SUHVVLRQ�FKDQJHV�
VLJQ�� ,I� WKH� RSHUDWLQJ� FRVW� �2�� LV� FRQVWDQW� RYHU� WLPH� �W��� WKH� HTXDWLRQ� KDV� WKH� VLPSOH�
VROXWLRQ�

6RXUFH���&/$63�������%LHUPD\HU������

���5HVXOWV

����&RVWV�DQG�3HUIRUPDQFH�$QDO\VLV
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������7HFKQLFDO�DOWHUQDWLYHV
%DVHG� RQ� WKH� ,10(752� GDWD�� PDQXIDFWXUHUV� DQG� OLWHUDWXUH�� VLPXODWLRQV� RI� WHFKQLFDO�
LPSURYHPHQWV� ZHUH� DQDO\]HG� XVLQJ� WKH� VRIWZDUH� (5$�(3$�� 7KH� %UD]LOLDQ� UHIULJHUDWRU�
XVHG� LQ� &DVH� $� ZDV� D� PRGHO� RI� ���� OLWHUV� RI� DGMXVWHG� YROXPH� DQG� ���� N:K�\HDU RI�
HOHFWULF� SRZHU� FRQVXPSWLRQ�� ,Q�&DVH�%�� D� ����OLWHU�PRGHO� RI� DGMXVWHG� YROXPH� DQG� ���
N:K�\HDU�RI�HOHFWULF�SRZHU�FRQVXPSWLRQ�ZDV�DQDO\]HG��7KH�WHFKQLFDO�LQQRYDWLRQV�FKRVHQ�
IRU�WKH�DQDO\VLV�DUH�SUHVHQWHG�LQ�7DEOH���
7DEOH����(IILFLHQF\��FRQVXPSWLRQ��VWDQGDUG�DQG�FRVW�RI�WKH�WHFKQRORJLFDO�LQQRYDWLRQV

��(QHUJ\�6DYLQJV��D� 3D\EDFN��<HDUV� &RVW'HVFULSWLRQ
&DVH�$ &DVH�% &DVH�$ &DVH�% �5��

%DVH�FDVH�
�&���

([LVWLQJ�YROXQWDU\�3URFHO�
ODEHO�$�VHW�DV�D�0DQGDWRU\��
(IILFLHQF\�6WDQGDUG

����� ����� � � �

,QQRYDWLRQ���
�&���

%DVH�FDVH���PRUH�HIILFLHQW�
FRPSUHVVRU

������ ������ � � ��
,QQRYDWLRQ���
�&���

,QQRYDWLRQ�����LQFUHDVH�RI�WKH�
GRRU�LQVXODWLQJ�WKHUPDO�
WKLFNQHVV�� ����FP

����� ����� � � ��

,QQRYDWLRQ���
�&���

,QQRYDWLRQ�����LQFUHDVH�RI�WKH�
ZDOO�LQVXODWLQJ�WKHUPDO�
WKLFNQHVV�� ����FP�

������ ������ � � ��

,QQRYDWLRQ���
�&���

,QQRYDWLRQ�����LQFUHDVH�RI�WKH�
GRRU�LQVXODWLQJ�WKHUPDO�
WKLFNQHVV�� ����FP�

����� ����� � �� ��

,QQRYDWLRQ���
�&���

,QQRYDWLRQ�����LQFUHDVH�RI�WKH�
ZDOO�LQVXODWLQJ�WKHUPDO�
WKLFNQHVV�� ����FP

������ ����� � �� ��

6RXUFH�� LQQRYDWLRQV� FRVWV� LQ� GROODUV� XVLQJ� WKH� H[FKDQJH� RI� ���DXJXVW������ 86�� �����  � 5�� ����� �'2(�
������
�D��(IILFLHQF\�YDOXHV�ZHUH�HVWLPDWHG�XVLQJ�WKH�VLPXODWLRQ�VRIWZDUH�(5$�(3$��0HUULDQ��9HURQH�	�)HQJ�
QG��

���/&&$�5HVXOWV
������6WDWLVWLFDO�PHWKRG
'DWD�SUHVHQWHG�LQ�7DEOH���ZDV�XVHG�WR�ILW�D�OLQHU�UHJUHVVLRQ�JLYHQ�E\�

&RQVXPSWLRQ��.:K�PRQWK�� ������������������[�DGMXVWHG�YROXPH
)LJXUH���SUHVHQWV� WKH�,10(752�GDWD�DQG�WKH�UHJUHVVLRQ�UHVXOWV��7KH�UHIULJHUDWRU PRGHO�
XVHG� LQ� WKH� FDOFXODWLRQV� LV� DOVR� UHSUHVHQWHG� RQ� WKH� JUDSK�� WRJHWKHU� ZLWK� WKH� UHVXOWV�
REWDLQHG�LQWURGXFLQJ�WKH�WHFKQLFDO�LPSURYHPHQWV�
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)LJXUH���� /LQHDU�UHJUHVVLRQ�XVLQJ�,10(752�UHIULJHUDWRUV��7DEOH����GDWD��DQG�
SRVVLEOH�WHFKQRORJLFDO�LQQRYDWLRQV� ± &DVH�$

7KHVH� VWDWLVWLFDO� UHJUHVVLRQV� SHUIRUPHG� XVLQJ� ,10(752� GDWD� FDQ� EH� FRQYHUWHG� LQWR�
VWDQGDUGV� UHFRPPHQGDWLRQV�IRU�PLQLPXP�HQHUJ\�FRQVXPSWLRQ�RI�HQHUJ\��$OO� WKH�FXUYHV�
�&���&��HWF���DUH� UHVXOWV�RI� WKH�QHZ�OLQHDU�UHJUHVVLRQV�WKDW�VXEVWLWXWH� WKH�UHDO�PRGHOV�E\�
WKH�PRUH�HIILFLHQW�PRGHOV�LQ�DFFRUGDQFH�ZLWK�WKH�VXJJHVWHG�LQQRYDWLRQV��GHVFULEHG�LQ�&���
&���HWF��LQ�FDVH�$�DQG�FDVH�%��ZHLJKWHG�HIILFLHQF\�LQGH[��
7KH�&�� OLQH� UHJUHVVLRQ�� VXJJHVWHG� WKDW� LW� LV� SRVVLEOH� WR� JHW� ��� UHGXFWLRQ� LI� WKH�3URFHO�
ODEHO� $� LV D� PDQGDWRU\� VWDQGDUG� �DOO� OHVV� HIILFLHQW� PRGHOV� � UHSUHVHQWHG� E\� WKH� SRLQWV�
DERYH�WKH�VROLG�OLQH� � ZLOO�EH�IRUFHG�WR�FRPH�GRZQ�WR�WKH�PDQGDWRU\�VWDQGDUG�OLQH���7KH�
VHFRQG� UHIULJHUDWRU� PRGHO� XVHG� DV� EDVH�FDVH� �&DVH� %� K\SRWKHVLV�� OLHV� H[DFWO\� RQ� WKH�
VHJPHQW RI�VWUDLJKW�OLQH�RI�WKH�UHJUHVVLRQ��&����
$FFRUGLQJ� WR� WKH� VWDWLVWLFDO� PHWKRGRORJ\�� LQ� RUGHU� WR� XVH� UHJUHVVLRQ� UHVXOWV� DV�
UHFRPPHQGDWLRQ�IRU�PLQLPXP�VWDQGDUGV��ZH�VKRXOG�SHUIRUP�QHZ�VLPXODWLRQV�IRU�HDFK�VHW�
RI� WHFKQLFDO� LQQRYDWLRQV� IRU� DOO� PRGHOV� DQG� WKHQ� UXQ� D� QHZ� UHJUHVVLRQ� EDVHG� RQ� WKH�
VLPXODWLRQ�UHVXOWV��7KHVH�FDOFXODWLRQV�DUH�GLVSOD\HG�DV�OLQHV�&���&�������&���ZKHUH���������
UHSUHVHQW�WKH�LQQRYDWLRQV�SUHVHQWHG�LQ�7DEOH���
7DEOH� �� SUHVHQWV� WKH� VLPXODWLRQV� UHVXOWV� REWDLQHG� XVLQJ� WKH� (5$� FRPSXWHU�PRGHO � DQG�
DYDLODEOH� FRVW� GDWD�� 7KH� SHUFHQWDJH� HQHUJ\� VDYLQJV� UHSUHVHQW� WKH� DYHUDJH� YDOXHV� SHU�
UHIULJHUDWRU�IRU�FDVHV�$�DQG�%�
� 7KLV�LV�WKH�DULWKPHWLF�DYHUDJH�RI�WKH�UHGXFWLRQ�LQ�HOHFWULFLW\�FRQVXPSWLRQ�RI�DOO�WKH�PRGHOV�DERYH�WKH�
UHJUHVVLRQ�OLQH��:H�KDYH�QRW�FRQVLGHUHG�WKH�PDUNHW�VKDUH�SDUWLFLSDWLRQ�RI�HDFK�PRGHO�
� 7KH�(5$�PRGHO�ZDV�DGDSWHG�WR�LQFRUSRUDWH�DV�FORVH�DV�SRVVLEOH�WKH�WHFKQLFDO�FKDUDFWHULVWLFV�RI�%UD]LOLDQ�
UHIULJHUDWRUV�FRQVLGHUHG�

(QHUJ\�(IILFLHQF\�6WDQGDUG
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������(QJLQHHULQJ�(FRQRPLF�$QDO\VLV
$VVXPLQJ� D� UHWDLO� SULFH� RI� 5�� ������� ���� $XJXVW� ������ IRU� D� ���� DQG� ���� OLWHU�
UHIULJHUDWRU�� WKH� LQQRYDWLRQV�FRVWV�GHVFULEHG�DV� LQ� WKH�7DEOH���� DQG� WKH� IDFWRU������ � WKH�
%UD]LOLDQ� PDUNXS� IDFWRU� �FRQVXPHU� FRVW� �� PDQXIDFWXUHU� FRVW� RI� UHIULJHUDWRUV�� � LW� LV�
SRVVLEOH�� DVVXPLQJ�D�����SHU�\HDU�GLVFRXQW� UDWH�� WR�FDOFXODWH� WKH�3D\EDFN�3HULRG�FXUYH�
�)LJXUH� ���� DQG� WR� EXLOG� WKH� FXUYH� IRU� WKH� HQJLQHHULQJ�HFRQRPLF� DQDO\VLV� �)LJXUH� ��� RI�
UHIULJHUDWRU�HIILFLHQF\�VWDQGDUGV�

)LJXUH����3D\EDFN�3HULRG�$QDO\VLV

3D\EDFN�3HULRG

�

�

��

��

���������������
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)LJXUH����(QJLQHHULQJ�(FRQRPLF�FDOFXODWLRQV

$V�H[SHFWHG��PDQXIDFWXUHU¶V�FRVWV�LQFUHDVHV�DV�LQQRYDWLRQV�DUH�LQWURGXFHG�DQG�HOHFWULFLW\�
FRQVXPSWLRQ�LV�UHGXFHG��)LJXUH�����:KHQ�DOO�LQQRYDWLRQV�DUH�FRQVLGHUHG�WKH�WRWDO�SD\EDFN�
SHULRG�ULVHV�WR����\HDUV�DSSUR[LPDWHO\��ZKLFK�LV�KLJK��EXW�OHVV�WKDQ�WKH�H[SHFWHG����\HDUV�
RI�XVHIXO�UHIULJHUDWRU�OLIHWLPH�DVVXPHG�E\�PDQXIDFWXUHUV��)LJXUH����
������/LIH�F\FOH�FRVW��/&&��0HWKRG�IRU�WKH�FRQVXPHU
$VVXPLQJ�D����\HDU�XVHIXO�OLIHWLPH�IRU�WKH�UHIULJHUDWRU�PRGHO��D�����UHWXUQ�UDWH�DQG�WKH�
HOHFWULFLW\�SULFH�����5��0:K��LQFOXGLQJ�WKH����� RI�WD[�RQ�WKH�WDULII�RI�$JrQFLD
1DFLRQDO�GH�(QHUJLD�(OpWULFD �$1((/��������LW�LV�SRVVLEOH�WR�FRQVWUXFW�)LJXUH���RI�/&&�
/&&�IRU�WKH�FRQVXPHU�

� ,W�LV�DVVXPHG�WD[�RI�����DV�D�QDWLRQDO�DYHUDJH��EHFDXVH�WKHUH�DUH�GLIIHUHQW�HVWDWH�WD[HV�LQ�%UD]LO�

(QJLQHHULQJ�(FRQRPLF
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)LJXUH���± /LIH�&\FOH�&RVW��/&&�� � 3RSXODU�%UD]LOLDQ�5HIULJHUDWRUV

7KH� OLIH�F\FOH� FRVW� DQDO\VLV� SHUIRUPHG� IRU� &DVH� $� �)LJXUH� ��� ZKLFK� FRQVLGHUHG� WKH�
SRSXODU�%UD]LOLDQ�RQH�GRRU�UHIULJHUDWRU�PRGHO�VXJJHVWV� WKDW�WKH�VWDQGDUG�KDV�WR�EH�VHW�DW�
WKH� &�� �0(36� � PLQLPXP� HQHUJ\� SHUIRUPDQFH� VWDQGDUGV RI� ����� OHYHO��0(36� LV� WKH�
SRLQW� RI� WKH� ORZHVW�/&&� WR� FRQVXPHUV� DQG� KDV�� LQ� WKLV� FDVH�� D� ��\HDUV�SD\EDFN�SHULRG��
+RZHYHU��ZLWK�D�VHQVLWLYLW\�DQDO\VLV��FKDQJLQJ�WKH�86$�FRVWV�RI�LPSURYHPHQWV�WR�D�EHWWHU�
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)LJXUH���± /&&�6HQVLWLYLW\�$QDO\VLV� ± &DVH�$�� 3RSXODU�%UD]LOLDQ�PRGHO
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7DEOH���± 6XPPDU\�5HVXOWV
,QGLFDWRUV &DVH�$ &DVH�%
0DQGDWRU\�6WDQGDUGV�
�HQHUJ\�UHGXFWLRQ�

�����\HDU��������� �����ILUVW�VWDQGDUG�LQ��������
�����VHFRQG�VWDQGDUG�LQ��������

3D\EDFN�3HULRG ��\HDUV ��\HDUV��ILUVW�VWDQGDUG�����\HDUV��VHFRQG�
VWDQGDUG�

,PSURYHPHQWV � 9ROXQWDU\�3URFHO�ODEHO�$�OLNH�D�
PDQGDWRU\�VWDQGDUG��QHZ�FRPSUHVVRU��
LQFUHDVH�RI�WKH�GRRU�DQG�ZDOOV�LQVXODWLQJ�
WKHUPDO�WKLFNQHVV�� ò´�

� 9ROXQWDU\�3URFHO�ODEHO�$�OLNH�D�PDQGDWRU\�
VWDQGDUG��QHZ�FRPSUHVVRU��LQFUHDVH�RI�WKH�
GRRU�LQVXODWLQJ�WKHUPDO�WKLFNQHVV�� ò´��ILUVW�
VWDQGDUG��
� $OO�LPSURYHPHQWV�DQDO\]HG��VHFRQG�
VWDQGDUG��

(QHUJ\�VDYHG���7:K� ����XQWLO�\HDU�����������XQWLO�\HDU������ ���XQWLO�\HDU�����������XQWLO�\HDU������
&2� &RQVHUYDWLRQ��*J� ������������������SHULRG� ������������������SHULRG�
%LOOLRQ�5��VDYHG�RQ�WKH�
HOHFWULFLW\�ELOO

��������������SHULRG� �������������SHULRG�
1RWHV��,W�ZDV�DVVXPHG�D�FRHIILFLHQW������NJ�&2��N:K��HPLVVLRQ�IURP�1DWXUDO�JDV�IXHOOHG�WKHUPRHOHFWULF�
SODQW���$OO�YDOXHV�ZHUH�FDOFXODWHG�LQ�5�������������FRPSDUHG�WR�WKH������UHIULJHUDWRU�PRGHO�

���&RQFOXVLRQV
7KH� XVH� RI� WRROV� DQG� PHWKRGV� WKDW� VLPXODWH� WKH� UHIULJHUDWRU� SHUIRUPDQFH� DFFRUGLQJ� WR�
SURSRVHG� WHFKQLFDO� LQQRYDWLRQV� DQG� WKH� XVH� RI� OLIH� F\FOH� FRVW� DQDO\VLV� VKRZ� WKDW� LW� LV�
SRVVLEOH� WR� REWDLQ� VLJQLILFDQW� UHGXFWLRQV� LQ� HOHFWULFLW\� FRQVXPSWLRQ� LQ� %UD]LOLDQ�
UHIULJHUDWRUV��
7KH�UHVXOWV�UHSUHVHQW�LPSRUWDQW�LQSXWV�WR�VXEVLG\�IXUWKHU�GLVFXVVLRQ�ZLWK�PDQXIDFWXUHUV�LQ�
WKH�SURFHVV�RI�VHWWLQJ�XS�HIILFLHQF\�VWDQGDUGV�IRU�%UD]LOLDQ�UHIULJHUDWRUV�
7KH�SDSHU�VXJJHVWV�WKDW�WKH�DPRXQW�RI�VDYLQJV�FDQ�EH�LQ�WKH�UDQJH�RI��������LQ�\HDU������
LI� WKH�0(36� DUH� DGRSWHG�� 7KH� LPSURYHPHQWV� DUH� WKH� LPSOHPHQWDWLRQ� RI� WKH�PDQGDWRU\�
VWDQGDUG�� PRUH� HIILFLHQW� FRPSUHVVRUV� DQG� LQFUHDVH� RI� WKH� GRRU� DQG� ZDOOV� LQVXODWLQJ�
WKHUPDO�WKLFNQHVV�����´���DOO�FRVW�HIIHFWLYH�ZLWK�D�SD\EDFN�SHULRG�RI���\HDUV��2YHU������
�����SHULRG��WKH DPRXQW�RI�HQHUJ\�VDYLQJV�FDQ�EH�LQ�WKH�UDQJH�RI�������7:K��WKH�DPRXQW�
RI� &2� FRQVHUYDWLRQ� FDQ� EH� LQ� WKH� UDQJH� RI� �������������� *J� DQG� WKH� %UD]LOLDQ�
FRQVXPHUV�ZRXOG�VDYH�DURXQG������ELOOLRQ�5���UHDLV��
���5HIHUHQFHV
$1((/�������7DULIDV�GH�HQHUJLD�HOpWULFD��$FHVVR�DR�VLWH�ZZZ�DQHHO�JRY�EU�HP��

�����������
%(1�������%DODQoR�(QHUJpWLFR�1DFLRQDO ± DQR�EDVH�������'LVSRQtYHO�HP����

ZZZ�PPH�JRY�EU�
%LHUPD\HU�������/LIH�&\FOH�&RVW�$QDO\VLV��5HIULJHUDWRUV��(UQHVW�2UODQGR�/DZUHQFH�

%HUNHOH\�1DWLRQDO�/DERUDWRU\��/%1/���,5$0��%XHQRV�$LUHV�����PDUFK�
&/$63�������(QHUJ\�(IILFLHQF\�/DEHOV�DQG�6WDQGDUGV��$�*XLGHERRN�IRU�$SSOLDQFHV��

(TXLSPHQW��DQG�/LJKWLQJ ��/HDG�DXWKRUV��6WHSKHQ�:LHO�DQG�-DPHV�(��0F0DKRQ��

http://www.mme.gov.br/
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&ROODERUDWLYH�/DEHOLQJ�DQG�$SSOLDQFH�6WDQGDUGV�3URJUDP��&/$63������S��
)HEUXDU\�

'HFUHWR����������������5HJXODPHQWD�D�/HL�QR ���������&DVD�&LYLO�GD�3UHVLGrQFLD�GD�
5HS~EOLFD�����GH]HPEUR������

'2(�������7HFKQLFDO�6XSSRUW�'RFXPHQW��(QHUJ\�(IILFLHQF\�6WDQGDUGV�IRU�FRQVXPHU�
SURGXFWV��5HIULJHUDWRUV��5HIULJHUDWRUV �)UHH]HUV��	�)UHH]HUV��8�6��'HSDUWPHQW�RI�
(QHUJ\������S���-XO\�

,($�������(QHUJ\�/DEHOV�	�6WDQGDUGV��HQHUJ\�HIILFLHQF\�SROLF\�SURILOH��,QWHUQDWLRQDO�
(QHUJ\�$JHQF\�2UJ��IRU�(FRQRPLF�&R�RSHUDWLRQ�DQG�'HYHORSPHQW������SJV�

,10(752�������3URGXWRV�(WLTXHWDGRV� ,QVWLWXWR�1DFLRQDO�GH�0HWURORJLD��1RUPDOL]DomR�
H�4XDOLGDGH�,QGXVWULDO��'LVSRQtYHO�HP�
ZZZ�LQPHWUR�JRY�EU�FRQVXPLGRU�SURG(WLTXHWDGRV�DVS�SEH��>DFHVVR�HP�
���DJRVWR�����@

/HL�����������������'LVS}H�VREUH�D�3ROtWLFD�1DFLRQDO�GH�&RQVHUYDomR�H�8VR�5DFLRQDO�GH�
(QHUJLD�H�Gi�RXWUDV�SURYLGrQFLDV ���6HQDGR�)HGHUDO�����RXWXEUR�������

0HUULDQ��9HURQH�	�)HQJQG��(3$�UHIULJHUDWRU�$QDO\VLV��(5$��SURJUDP��8VHU
V�PDQXDO�
YHUVLRQ����(��&DPEULGJH��0DVV��$UWKXU�'��/LWWOH��,QF�

352&(/�������5HVXOWDGRV�GH�������3URJUDPD�1DFLRQDO�GH�&RQVHUYDomR�GH�(QHUJLD��
'LVSRQtYHO�HP�KWWS���ZZZ�HOHWUREUDV�JRY�EU�SURFHO���KWP >DFHVVR�HP��
��MXOKR�����@�

���$FNQRZOHGJHPHQWV
7KH� DXWKRUV� ZRXOG� OLNH� WR� WKDQN� WKH� ILQDQFLDO� VXSSRUW� UHFHLYHG� IURP� WKH� ,QWHUQDWLRQDO�
(QHUJ\� $JHQF\�&OLPDWH� 7HFKQRORJ\� ,QLWLDWLYH�� WKH ,QWHUQDWLRQDO� (QHUJ\� ,QLWLDWLYH�� WKH�
(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�DQG�WKH�6mR�3DXOR�5HVHDUFK�&RXQFLO� �)$3(63��

http://www.eletrobras.gov.br/procel/1.htm
http://www.inmetro.gov.br/consumidor/prodEtiquetados.asp#pb e
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:KDW�LV�,(,"
x $�6RXWKHUQ�FRQFHLYHG��6RXWKHUQ�OHG�DQG�6RXWKHUQ�ORFDWHG�6RXWK�6RXWK�1RUWK�SDUWQHUVKLS�
x $�VPDOO��LQGHSHQGHQW��LQWHUQDWLRQDO�QRQ�JRYHUQPHQWDO�SXEOLF�SXUSRVH�RUJDQL]DWLRQ��OHG�E\�

LQWHUQDWLRQDOO\�UHFRJQL]HG�HQHUJ\�H[SHUWV��DQG�ZLWK�UHJLRQDO�RIILFHV��VWDII�DQG�SURJUDPPHV�LQ�
/DWLQ�$PHULFD��$IULFD�DQG�$VLD�

:KDW�LV�,(,
V�0LVVLRQ"�
x 7R�EXLOG�ORFDO�FDSDFLW\�DQG�DQDO\VLV��DQG�WR�HQJDJH�ORFDOO\�DQG�JOREDOO\��VR�DV�WR�SURPRWH�HQHUJ\�

IRU�VXVWDLQDEOH�GHYHORSPHQW�

:KDW�LV�,(,
V�VWUDWHJ\"
x )RFXVLQJ�RQ�GHYHORSLQJ�FRXQWULHV�
x GLVVHPLQDWLQJ�DQ�DSSURDFK�WR�HQHUJ\��LQ�ZKLFK�WKH�OHYHO�DQG�TXDOLW\�RI�HQHUJ\�VHUYLFHV LV�WDNHQ�DV�

WKH�PHDVXUH�RI�GHYHORSPHQW��UDWKHU�WKDQ�WKH�PDJQLWXGH�RI�HQHUJ\�FRQVXPSWLRQ�DQG�VXSSO\
x LPSURYLQJ�HQHUJ\�VHUYLFHV�WKURXJK�HQG�XVH�HIILFLHQF\�PHDVXUHV�DQG�WKH�LQFUHDVHG��XVH�RI�

HQYLURQPHQWDOO\�FOHDQHU�QHZ�DQG�UHQHZDEOH�HQHUJ\�WHFKQRORJLHV
x HQVXULQJ�WKDW�PDUNHW�UHVWUXFWXULQJ�DQG�RU�OLEHUDOL]DWLRQ�LQ�WKH�HOHFWULFLW\�DQG�SHWUROHXP�LQGXVWULHV�

IRFXVHV�RQ�PHDVXUHV�WKDW�H[SDQG�WKH�SURYLVLRQ�RI�SXEOLF�EHQHILWV
x DGGUHVVLQJ�SROLFLHV��UHJXODWLRQ��LQVWLWXWLRQV��ILQDQFLQJ�DQG�PDQDJHPHQW�LVVXHV�WR�SURPRWH�

VXVWDLQDEOH�HQHUJ\�SUDFWLFHV
x LQLWLDWLQJ�DQG�VWUHQJWKHQLQJ�FDSDELOLW\�LQ�HQHUJ\�DQDO\VLV��LQIRUPDWLRQ��DGYRFDF\��DQG�

LPSOHPHQWDWLRQ�LQ�GHYHORSLQJ�FRXQWULHV

,(,�5HJLRQDO�2IILFHV
$IULFD�
3URI�$QWRQ�(EHUKDUG
8QLYHUVLW\�RI��&DSH�7RZQ�
3ULYDWH�%DJ�5RQGHERVFK�������6RXWK�$IULFD
>7HO�������������������)D[�����������������@
(�PDLO��HEHUKDUG#JVE�XFW�DF�]D

,QGLD
$QWRQHWWH�'¶6D
�����%RUHEDQN�5RDG��%HQVRQ�7RZQ��
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(PDLO��LHLEOU#YVQO�FRP

/DWLQ�$PHULFD
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