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$EVWUDFW 

&UDVK� FRVW� LV� DQ� LPSRUWDQW� FRPSRQHQW� IRU� FRQGXFWLQJ� HFRQRPLF�DQDO\VLV� LQ� VHOHFWLQJ� FRXQWHUPHDVXUHV� IRU� FUDVK�
ORFDWLRQV�� ,W� LV� XVHG� WR� FRQYHUW� WKH�EHQHILW� RI� FUDVK�RU� IDWDOLW\� UHGXFWLRQ� LQWR�PRQHWDU\� WHUPV��0DQ\� UHVHDUFK�RQ�
FUDVK�FRVW�KDYH�EHHQ�FDUULHG�RXW�LQ�,QGRQHVLD��0RVW�RI�WKH�UHVHDUFK�XWLOL]HG�JURVV�RXWSXW�KXPDQ�FDSLWDO�DSSURDFK��
+RZHYHU�� WKLV� DSSURDFK� KDV� EHHQ� ZLGHO\� FULWLFL]HG� IRU� QRW� EHLQJ� DEOH� WR� GHVFULEH� WKH� TXDOLW\� RI� OLIH� RI� FUDVK�
FDVXDOWLHV� DQG� WKH� FRVWV� RI� SDLQ�� JULHI� DQG� VXIIHULQJ� �L�H�� KXPDQ� FRVW��� �7KH� FRQFHSW� RI� 9DOXH� RI� 6WDWLVWLFDO� /LIH�
�9R6/��KDV�EHHQ�LQWURGXFHG�E\�,Q'H9��������WR�FDOFXODWH�WKH�KXPDQ�FRVW��ZKLFK�LV�DVVHVVHG�E\�XVLQJ�ZLOOLQJQHVV�WR�
SD\�DSSURDFK��7R�REWDLQ�D�PRUH�UHOLDEOH�HVWLPDWLRQ�RI�FUDVK�FRVW�IRU�,QGRQHVLD��LW�LV�QHFHVVDU\�WR�FRQGXFW�D�VWXG\�
RQ� FUDVK� FRVW� LQYROYLQJ�PRWRUF\FOHV�ZKLFK� LQFRUSRUDWHV� WKH� HVWLPDWLRQ� RI� KXPDQ� FRVW��7KH�9R6/� LV� REWDLQHG� E\�
LQWHUYLHZLQJ�PRWRUF\FOH�XVHUV� IRU�ZLOOLQJQHVV� WR�SD\�ZLWK� VDIHW\�HTXLSPHQW��%DVHG�RQ� WKH�DQDO\VLV�� LW� LV�REWDLQHG�
WKDW�WKH�YDOXH�RI�VWDWLVWLFDO�OLIH��9R6/��IRU�IDWDOLW\�LQ�D�URDG�FUDVK�ZDV�HVWLPDWHG�WR�EH�5S�����ELOOLRQ��7KH�XQLW�FRVW�
RI�IDWDO�LQMXU\�LV�5S������ELOOLRQ��VHULRXV�LQMXU\�LV�5S�����PLOOLRQ�DQG�VOLJKW�LQMXU\�LV�5S������PLOOLRQ��7KH�XQLW�FRVW�
RI� IDWDO�FUDVK�RQ�DUWHULDO�URDGV� LV�5S������ELOOLRQ��VHULRXV�FUDVK� LV�5S�����PLOOLRQ�DQG� WKH�VOLJKW�FUDVK� LV�5S�����
PLOOLRQ��7KH�XQLW� FRVW� RI� IDWDO� FUDVK�RQ� FROOHFWRU� URDGV� LV�5S������ELOOLRQ�� VHULRXV� FUDVKHV� LV�5S�����PLOOLRQ�DQG�
PLQRU�FUDVK�LV�5S������PLOOLRQ��7KH�XQLW�FRVW�RI�IDWDO�FUDVK�RQ�ORFDO�URDGV�LV�5S������ELOOLRQ��VHULRXV�FUDVK�LV�5S�����
PLOOLRQ��DQG�PLQRU�FUDVK�LV�5S������PLOOLRQ�� 

.H\ZRUGV��0RWRUF\FOH�FUDVK�FRVW��JURVV�RXWSXW�DSSURDFK��KXPDQ�FDSLWDO�DSSURDFK��ZLOOLQJQHVV�WR�SD\�DSSURDFK 

$EVWUDN 

%LD\D� NHFHODNDDQ� PHUXSDNDQ� NRPSRQHQ� SHQWLQJ� XQWXN� PHODNXNDQ� DQDOLVLV� HNRQRPL� GDODP� PHPLOLK� MHQLV�
SHQDQJDQDQ� ORNDVL� UDZDQ� NHFHODNDDQ�� %LD\D� NHFHODNDDQ� GLJXQDNDQ� XQWXN� PHQJNRQYHUVL� NHXQWXQJDQ� GDUL�
SHQJXUDQJDQ�NHFHODNDDQ�NHGDODP�QLODL�PRQHWHU��%HEHUDSD�SHQHOLWLDQ�PHQJHQDL�ELD\D�NHFHODNDDQ�WHODK�GLODNXNDQ�
GL� ,QGRQHVLD�� 6HEDJLDQ� EHVDU� SHQHOLWLDQ� \DQJ� GLODNXNDQ�PHQJJXQDNDQ� SHQGHNDWDQ� JURVV� RXWSXW�� KXPDQ� FDSLWDO��
1DPXQ��SHQGHNDWDQ�LQL�WHODK�EDQ\DN�GLNULWLN�NDUHQD�WLGDN�GDSDW�PHQJJDPEDUNDQ�NXDOLWDV�KLGXS�NRUEDQ�NHFHODNDDQ�
GDQ� ELD\D� UDVD� VDNLW�� NHVHGLKDQ� GDQ� SHQGHULWDDQ� �ELD\D�PDQXVLD�KXPDQ� FRVW��� .RQVHS� 9DOXH� RI� 6WDWLVWLFDO� /LIH�
�9R6/�� WHODK� GLSHUNHQDONDQ� ROHK� ,Q'H9� ������� XQWXN� PHQJKLWXQJ� ELD\D� PDQXVLD�� \DQJ� GLQLODL� PHQJJXQDNDQ�
SHQGHNDWDQ�NHVHGLDDQ�PHPED\DU��'DODP�PHQGDSDWNDQ�HVWLPDVL�ELD\D�NHFHODNDDQ�\DQJ�OHELK�DNXUDW�GL�,QGRQHVLD��
SHUOX� GLODNXNDQ� VWXGL� WHQWDQJ� ELD\D� NHFHODNDDQ� \DQJ� PHOLEDWNDQ� VHSHGD� PRWRU� \DQJ� PHQFDNXS� HVWLPDVL� ELD\D�
PDQXVLD��KXPDQ�FRVW���%HVDUQ\D�QLODL�9R6/�GLSHUROHK�GHQJDQ�PHODNXNDQ�ZDZDQFDUD�WHUKDGDS�SHQJJXQD�VHSHGD�
PRWRU�EHUDSD�NHVHGLDDQ�PHPED\DU�OHELK�GHQJDQ�VNHQDULR�SHUDODWDQ�NHVHODPDWDQ��%HUGDVDUNDQ�DQDOLVLV��GLSHUROHK�
EDKZD� QLODL� NHKLGXSDQ� VWDWLVWLN� �9R6/�� XQWXN� NRUEDQ� PHQLQJJDO� GXQLD� GDODP� NHFHODNDDQ� GL� MDODQ� GLSHUNLUDNDQ�
PHQFDSDL� 5S����� PLOLDU�� %LD\D� VDWXDQ� NHFHODNDDQ� NRUEDQ� PHQLQJJDO� GXQLD� DGDODK� 5S������ PLOLDU�� OXND� VHULXV�
5S����� MXWD� GDQ� OXND� ULQJDQ� 5S������ MXWD�� %LD\D� VDWXDQ� NHFHODNDDQ� IDWDO� GL� MDODQ� DUWHUL� DGDODK� 5S������PLOLDU��
NHFHODNDDQ�VHULXV�DGDODK�5S�����MXWD�GDQ�NHFHODNDDQ�ULQJDQ�DGDODK�5S�����MXWD��%LD\D�VDWXDQ�NHFHODNDDQ�IDWDO�GL�
MDODQ�NROHNWRU�DGDODK�5S������PLOLDU��NHFHODNDDQ�VHULXV�DGDODK�5S�����MXWD�GDQ�NHFHODNDDQ�ULQJDQ�DGDODK�5S������
MXWD��%LD\D�VDWXDQ�NHFHODNDDQ�IDWDO�GL�MDODQ�ORNDO�DGDODK�5S������PLOLDU��NHFHODNDDQ�VHULXV�DGDODK�5S�����MXWD��GDQ�
NHFHODNDDQ�ULQJDQ�DGDODK�5S������ũƵƚĂ 

<ĂƚĂ� NXQFL�� %LD\D� NHFHODNDDQ� VHSHGD� PRWRU�� SHQGHNDWDQ� JURVV� RXWSXW�� SHQGHNDWDQ� KXPDQ� FDSLWDO�� SHQGHNDWDQ�
 NHVHGLDDQ�PHPED\DU� 
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���,QWURGXFWLRQ 

&UDVK� FRVW� LV� DQ� LPSRUWDQW� FRPSRQHQW� IRU� FRQGXFWLQJ�
HFRQRPLF� DQDO\VLV� LQ� VHOHFWLQJ� FRXQWHUPHDVXUHV� IRU�
FUDVK� ORFDWLRQV�� ,W� LV� XVHG� WR� FRQYHUW� WKH� EHQHILW� RI�
FUDVK� RU� IDWDOLW\� UHGXFWLRQ� LQWR� PRQHWDU\� WHUPV��
0HWKRGV� WR� FDOFXODWH� FUDVK� FRVW� KDV� EHHQ� ZLGHO\�
DYDLODEOH�� 7KH� PRUH� FRPPRQ� RQHV� LQFOXGLQJ� KXPDQ�
FDSLWDO� DSSURDFK� �H�J�� $KDGL� 	� 5D]L-DUGDNDQL�� �����
DQG� 7KX\� $QK� HW� DO��� ������ DQG� ZLOOLQJQHVV� WR� SD\�
DSSURDFK� �H�J��/H� HW� DO��� ����� DQG�0RKG�)DX]L� HW� DO���
������� 7KH� KXPDQ� FDSLWDO� DSSURDFK� FDOFXODWHV� FUDVK�
FRVW� DV� WKH� VXP� RI� GLUHFW� FUDVK-UHODWHG� FRVWV� SOXV� WKH�
ORVV� RI� SURGXFWLYLW\� FRVW� H[SHULHQFHG� E\� WKH� FUDVK�
FDVXDOWLHV��0HDQZKLOH��WKH�ZLOOLQJQHVV�WR�SD\�DSSURDFK�
IRU� FDOFXODWLQJ� FUDVK� FRVW� LV� EDVHG� RQ� WKH� DPRXQW� RI�
PRQH\� SHRSOH�ZLOO� SD\� WR� DYRLG� RU� WR� UHGXFH� WKH� ULVN�
EHLQJ�LQYROYHG�LQ�D�FUDVK� 

0DQ\� UHVHDUFK�RQ�FUDVK�FRVW�KDYH�EHHQ�FDUULHG�RXW� LQ�
,QGRQHVLD�� :LG\DVWXWL� HW� DO� ������� DQDO\]HG�
ZLOOLQJQHVV�WR�SD\�RI�PRWRUF\FOH�ULGHUV�LQ�6XUDED\D�WR�
UHGXFH� WKH� ULVN�RI� VOLJKW� LQMXU\� LQ�D�PRWRUF\FOH�FUDVK��
2WKHU�UHVHDUFK�ZHUH�PRVWO\�EDVHG�RQ�WKH�JURVV�RXWSXW�
KXPDQ�FDSLWDO�DSSURDFK��H�J�� UHVHDUFK�E\�-HIUL]RQ�DQG�
0DONKDPDK� �������� 'HSDUWHPHQ� 3HNHUMDDQ� 8PXP�
�������� 0H\GLWD� �������� :LG\RSUDWLWR� �������� DQG�
6XJL\DQWR� HW� DO� �������� +RZHYHU�� WKLV� DSSURDFK� KDV�
EHHQ� ZLGHO\� FULWLFL]HG� IRU� QRW� EHLQJ� DEOH� WR� GHVFULEH�
WKH�TXDOLW\�RI� OLIH� RI� FUDVK� FDVXDOWLHV� DQG� WKH� FRVWV� RI�
SDLQ�� JULHI� DQG� VXIIHULQJ� �L�H�� KXPDQ� FRVW��� +XPDQ�
FRVWV�DUH�WKH�LPPDWHULDO�FRVWV�RI�ORVW�TXDOLW\�RI�OLIH�DQG�
ORVW� OLIH� \HDUV� DQG� DUH� RQH� RI� WKH� PDLQ� FRVW�
FRPSRQHQWV�� 7R� DOOHYLDWH� WKLV�� ,Q'H9� �������
GHYHORSHG� WKH� FRQFHSW� RI� 9DOXH� RI� 6WDWLVWLFDO� /LIH�
�9R6/��WR�FDOFXODWH�WKH�KXPDQ�FRVW��ZKLFK�LV�DVVHVVHG�
E\�XVLQJ�ZLOOLQJQHVV�WR�SD\�DSSURDFK��7KLV�DSSURDFK�LV�
XVHG� WR� HVWLPDWH� WKH� HFRQRPLF� YDOXH� RI� ORVW� \HDUV� RI�
OLIH�DQG� ORVW�TXDOLW\�RI� OLIH�DV� WKHUH� LV�QR�PDUNHW�SULFH�
IRU�WKLV�LPSDFW� 

7KH� YDOXH� RI� VWDWLVWLFDO� OLIH� �9R6/�� LV� EDVHG� RQ�
HFRQRPLF� ZHOIDUH� WKHRU\�� ,W� UHIOHFWV� WKH� VWUHQJWK� RI�
FRPPXQLW\� SUHIHUHQFH� PHDVXUHG� IURP� WKH� PD[LPXP�
DPRXQW�WKDW�LQGLYLGXDOV�DUH�ZLOOLQJ�WR�SD\�WR�UHGXFH�WKH�
ULVN�RI�IDWDOLW\�LQMXU\�IURP�D�FUDVK���&RYH\�HW�DO���������
7KH� FRQFHSW� RI�9R6/�KDV� DFWXDOO\�EHHQ� ORQJ� VWXGLHG��
)RU�H[DPSOH��/DQRLH��3���3HGUR��&��DQG�/DWRXU� �������
VWXGLHG� WKH� 9R6/� LQ� 0RQWUHDO�� &DQDGD� E\� XVLQJ�
UHYHDOHG� SUHIHUHQFH� PHWKRG� DQG� FRQWLQJHQW� YDOXDWLRQ�
PHWKRG�� 0LOOHU� ������� H[DPLQHG� 9R6/V� IURP� ���
VWXGLHV� LQ� ��� FRXQWULHV� DQG� IRXQG� WKDW� WKH�9R6/�ZDV�
W\SLFDOO\�DERXW�����WLPHV�*'3�SHU�FDSLWD��%ODHLM�HW�DO�
������� FRQGXFWHG� D� PHWD-DQDO\VLV� VWXG\� WR� GHWHUPLQH�
YDULDEOHV� WKDW� LQIOXHQFH� YDULDWLRQ� RI� GLIIHUHQW� 9R6/�
UHVXOWV�RYHU�FRXQWULHV��,Q�$VLD�UHJLRQ��0RKG�)DX]L�HW�DO�
������� XVHG� ZLOOLQJQHVV� WR� SD\� DSSURDFK� WR� HVWLPDWH�
9R6/� RI� PRWRUF\FOH� XVHUV� LQ� 0DOD\VLD�� 7MDKMRQR� 	�
+HQGUDWPRNR� ������� FDOFXODWHG� 9R6/� RI� -DJRUDZL�
7ROO� URDG� XVHUV� XVLQJ�ZLOOLQJQHVV� WR� SD\� DSSURDFK� E\�
DSSO\LQJ�WZR�SUR[\�PHDVXUHV��L�H��YHKLFOH�PDLQWHQDQFH�
DQG� KHDOWK� PDLQWHQDQFH�� +RZHYHU�� QRQH� RI� WKHP� KDV�
XWLOL]HG�WKH�9R6/�IRU�FDOFXODWLQJ�WKH�KXPDQ�FRVW� 

7R�REWDLQ�D�PRUH�UHOLDEOH�HVWLPDWLRQ�RI�FUDVK�FRVW��IRU 

,QGRQHVLD�� LW� LV� QHFHVVDU\� WR� FRQGXFW� D� VWXG\�RQ� FUDVK�
FRVW�ZKLFK� LQFRUSRUDWHV� WKH�HVWLPDWLRQ�RI�KXPDQ�FRVW��
,Q� WKLV� FDVH�� %DQGXQJ� FLW\� ZDV� VHOHFWHG� DV� WKH� VWXG\�
DUHD��6LQFH�PRUH�WKDQ�KDOI�RI�WUDIILF�FUDVKHV�RFFXUUHG�LQ�
%DQGXQJ� LQYROYHG� PRWRUF\FOH� XVHUV� %DQGXQJ� &LW\�
*RYHUQPHQW� �������� WKLV� VWXG\� IRFXVHG�RQ� FDOFXODWLQJ�
FUDVK�FRVW� LQYROYLQJ�PRWRUF\FOH� LQ�%DQGXQJ�EDVHG�RQ�
PHWKRG� SURSRVHG� E\� ,Q'H9� �������ZKHUH� WKH� KXPDQ�
FRVW� ZLOO� EH� HVWLPDWHG� XVLQJ� WKH�9R6/� REWDLQHG� IURP�
ZLOOLQJQHVV�WR�SD\�VXUYH\�� 

���5HVHDUFK�0HWKRGRORJ\ 

,Q'H9� ������� FODVVLILHV� FUDVK� FRVW� FRPSRQHQWV� LQWR�
FRVWV� SHU� FDVXDOW\� DQG� FRVWV� SHU� FUDVK�� &RVWV� SHU�
FDVXDOW\�FRQVLVWV�RI�PHGLFDO�FRVW��SURGXFWLRQ�ORVV�FRVW��
KXPDQ� FRVW�� IXQHUDO� FRVW�� DQG� FRVW� IRU� DFFRPSDQ\LQJ�
WKH� FDVXDOWLHV� LQ� KRVSLWDO�� &RVWV� SHU� FUDVK� LV� GLYLGHG�
LQWR� SURSHUW\� GDPDJH� FRVW�� DGPLQLVWUDWLYH� FRVW�� DQG�
FRQJHVWLRQ�FRVW� 

0HGLFDO� FRVWV� DUH� GHILQHG� DV� WKH� FRVWV� UHODWHG� WR�
PHGLFDO�WUHDWPHQW�RI�URDG�FDVXDOWLHV��7KH\�DUH�REWDLQHG�
IURP�KRVSLWDO�PHGLFDO� UHFRUG�GDWD��0HGLFDO�FRVWV�PD\�
LQFOXGH�ILUVW�DLG�WUDQVSRUWDWLRQ�FRVW�IURP�FUDVK�VFHQH�WR�
KRVSLWDO�� HPHUJHQF\� XQLW� FRVW�� LQ-SDWLHQW� KRVSLWDO�
WUHDWPHQW�FRVW��RXW-SDWLHQW�KRVSLWDO�WUHDWPHQW�FRVW��QRQ-
KRVSLWDO� WUHDWPHQW� FRVWV� �H�J�� UHKDELOLWDWLRQ� FRVW��
JHQHUDO� SUDFWLWLRQHU� FRVW�� SK\VLRWKHUDS\� FRVW�� KRPH�
FDUH�FRVW��HWF����DV�ZHOO�DV�DLGV�DQG�DSSOLDQFHV�FRVW��� 

3URGXFWLRQ�ORVV�FRVW� LV�GHILQHG�DV�WKH�SRWHQWLDO� ORVV�RI�
LQFRPH�RI�D�URDG�FDVXDOW\�DV�D�UHVXOW�RI�FUDVK��7KH�ORVV�
RI�LQFRPH�FDQ�EH�SHUPDQHQW� �LI� WKH�SHUVRQ�LV�GHDWK�RU�
VHULRXVO\� LQMXUHG�� RU� WHPSRUDU\� �LI� WKH� SHUVRQ� FDQ�
UHFRYHU� IURP� WKH� FUDVK��� ,Q� WKLV� VWXG\�� WKH� SURGXFWLRQ�
ORVV� IRU� IDWDO� FDVXDOW\� LV� FDOFXODWHG� DV� WKH� DYHUDJH�
LQFRPH� RI� WKH� IDWDO� FDVXDOW\� SURMHFWHG� WR� WKH� HQG� RI�
FDVXDOW\¶V� SURGXFWLYH� DJH� RI� ��� \HDUV� DQG� FRQYHUWHG�
LQWR� SUHVHQW� YDOXH�� 7KH� SURGXFWLRQ� ORVV� IRU� VHULRXVO\�
LQMXUHG� FDVXDOW\� LV� HVWLPDWHG� EDVHG� RQ� WKH� OHQJWK� RI�
GD\V�WKH�FDVXDOW\�FDQQRW�ZRUN�DV�D�UHVXOW�RI�FUDVK��L�H��
���GD\V��DQG�WKH�OHQJWK�RI�GD\V�WKH�FDVXDOW\�ZDLWHG�IRU�
D� QHZ� MRE� DIWHU� UHFRYHULQJ� IURP� WKH� FUDVK� �L�H�� ���
GD\V��� 7KH� SURGXFWLRQ� ORVV� RI� WKH� VOLJKWO\� LQMXUHG�
FDVXDOW\� LV� FDOFXODWHG�EDVHG�RQ� WKH� WKH� OHQJWK�RI� GD\V�
WKH� FDVXDOW\� GRHV� QRW� ZRUN� WR� UHFRYHU� IURP� WKH� FUDVK�
�L�H����GD\V��� 

+XPDQ�FRVWV�DUH�LQWDQJLEOH�FRVWV��ZKLFK�FRQVLVW�RI�WKH�
FRVWV�RI�SDLQ��JULHI��VRUURZ�DQG� ORVV�RI�TXDOLW\�RI� OLIH��
+XPDQ�FRVWV�RI� IDWDOLW\� LV�GXH� WR� ORVW� OLIH� \HDUV�ZKLOH�
KXPDQ�FRVWV�RI� LQMXU\� LV�GXH� WR� ORVV�RI�TXDOLW\�RI� OLIH��
:LVPDQV��������VWDWHG�WKDW�GRXEOH�FRXQWLQJ�FDQ�RFFXU�
ZKHQ�DGGLQJ�9R6/�LQWR�WKH�FUDVK�FRVW��9R6/�FRQVLVWV�
RI�KXPDQ�FRVWV�SOXV�IXWXUH�FRQVXPSWLRQ�WKDW�ZLOO�RFFXU�
LI� D� SHUVRQ� GRHV� QRW� GLH� �L�H�� FRQVXPSWLRQ� ORVV���
1HYHUWKHOHVV�� FRQVXPSWLRQ� ORVV� LV� DOVR� SDUW� RI� WKH�
SURGXFWLYLW\� ORVV� FDOFXODWHG� E\� WKH� +XPDQ� &DSLWDO�
PHWKRG� �L�H�� JURVV� SURGXFWLRQ� ORVV��� 5HGXFLQJ� WKH�
IXWXUH� FRQVXPSWLRQ� ORVV� IURP� JURVV� SURGXFWLRQ� FRVWV�
UHVXOWHG� LQ� QHW� SURGXFWLRQ� ORVV�� 7KHUHIRUH�� WKH� KXPDQ�
FRVWV�DUH�HVWLPDWHG�E\�VXEWUDFWLQJ� WKH�9R6/�ZLWK� ORVV�
RI�IXWXUH�FRQVXPSWLRQ�GXH�WR�FUDVK�� 
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,Q� WKLV� VWXG\� WKH� YDOXH� RI�9R6/�ZDV� REWDLQHG� E\� XVLQJ�
ZLOOLQJQHVV� WR� SD\� DSSURDFK� WKDW� 9R6/� LV� HVWLPDWHG�
EDVHG�RQ�WKH�DPRXQW�RI�PRQH\�LQGLYLGXDOV�DUH�ZLOOLQJ�WR�
SD\� WR� UHGXFH� IDWDOLW\�LQMXU\� ULVN� �:73��� ,Q� WKH�
TXHVWLRQQDLUH�� UHVSRQGHQWV�ZHUH� DVNHG� WR� FKRRVH�RQH�RI�
WKUHH�RSWLRQV�UHJDUGLQJ�SUR[\�RQ�KHOPHW�ZHDULQJ�� 

· 2SWLRQ� $�� XVH� VWDQGDUGL]HG� �61,�� KHOPHW� DQG�
URXWLQHO\� FKDQJH� LW� HYHU\� �� \HDUV�� %\� VHOHFWLQJ� WKLV�
RSWLRQ��IDWDOLW\�ULVN�ZLOO�UHGXFH�E\����� 

· 2SWLRQ� %�� XVH� VWDQGDUGL]HG� �61,�� KHOPHW� EXW� QRW�
URXWLQHO\� FKDQJH� LW� HYHU\� �� \HDUV�� %\� VHOHFWLQJ� WKLV�
RSWLRQ��IDWDOLW\�ULVN�ZLOO�UHGXFH�E\����� 

· 2SWLRQ�&�� XVH� D� QRQ-VWDQGDUGL]HG� �61,�� KHOPHW��%\�
VHOHFWLQJ� WKLV� RSWLRQ�� IDWDOLW\� ULVN� ZLOO� UHGXFH� E\�
���� 

7KH�9R6/�IRU�HDFK�RSWLRQV�DUH�FDOFXODWHG�DV�IROORZV� 

� 

)XUWKHUPRUH�� WKH� FDOFXODWHG� 9R6/� YDOXHV� IRU� IDWDO�
FDVXDOW\� DUH� ZHLJKWHG� XVLQJ� SHUFHQWDJH� RI� UHVSRQGHQWV�
VHOHFWLQJ� HDFK� RSWLRQV� WR� UHSUHVHQW� WKH� FRQGLWLRQ� RI� WKH�
HQWLUH� SRSXODWLRQ��7KH� UHVXOWLQJ�9R6/�SHU� SHUVRQ� LV� WKH�
WRWDO�ZHLJKWHG�9R6/�IRU�2SWLRQ�$��2SWLRQ�%��DQG�2SWLRQ�&� 

$FFRUGLQJ�WR�%LFNHO��HW�DO���������� LI�D�FRXQWU\�GRHV�QRW�
KDYH�D�VSHFLILF�HVWLPDWH�RI�KXPDQ�FRVWV�IRU�VHULRXV�LQMXU\�
DQG� PLQRU� LQMXU\� FDVXDOWLHV�� WKH\� FDQ� XVH� D� YDOXH�
DYDLODEOH�IURP�DQRWKHU�FRXQWU\��(XURSHDQ�VWDQGDUG�YDOXH�
RI� 926/� IRU� VHULRXV� LQMXU\� LV� ���� RI� 9R6/� IDWDO�
FDVXDOW\� DQG� IRU� PLQRU� LQMXU\� LV� ��� RI� 9R6/� IDWDO�
FDVXDOW\� 

3URSHUW\�GDPDJH�FRVWV�LQFOXGH�PRWRUF\FOHV�GDPDJH�FRVW�
DQG�LQIUDVWUXFWXUH�GDPDJH�FRVW��$GPLQLVWUDWLYH�FRVWV�PD\�
FRQVLVW� RI� SROLFH� RSHUDWLRQ� FRVWV�� ILUH� GHSDUWPHQW� FRVWV��
LQVXUDQFHV� DGPLQLVWUDWLRQ� FRVWV�� DQG� OHJDO� FRVWV��
&RQJHVWLRQ� FRVW� LV� WKH� ORVV� RI� WLPH� LQFXUUHG� GXH� WR�
FUDVKHV��7KH�FRQJHVWLRQ�FRVW� LV�REWDLQHG� IURP� WKH�YDOXH�
RI� ORVW� WLPH� GXULQJ� WKH� GHOD\� LQFXUUHG� E\� D� FUDVK�
PXOWLSOLHG� E\� WKH� QXPEHU� RI� WUDIILF� WKDW� DUH� SDVVLQJ�
WKURXJK�WKH�URDG�LQ�ZKLFK�WKH�FUDVK�RFFXUUHG� 

7KH�XQLW�FRVW�RI�IDWDO�FUDVK�LV�REWDLQHG�E\�PXOWLSO\LQJ�WKH�
W\SLFDO� QXPEHU� RI� IDWDO�VHULRXV� LQMXU\�VOLJKW� LQMXU\�
FDVXDOWLHV�LQFXUUHG�IURP�D��IDWDO�FUDVK�ZLWK�WKH�UHVSHFWLYH�
XQLW� FRVW� RI� IDWDO�VHULRXV� LQMXU\�VOLJKW� LQMXU\� FDVXDOWLHV�
SOXV� FRVWV� SHU� IDWDO� FUDVK� �SURSHUW\� GDPDJH� FRVW��
DGPLQLVWUDWLYH�FRVW��DQG�FRQJHVWLRQ�FRVW��� 

7KH�XQLW�FRVW�RI�VHULRXV�FUDVK�LV�REWDLQHG�E\�PXOWLSO\LQJ�
WKH� W\SLFDO� QXPEHU� RI� VHULRXV� LQMXU\�VOLJKW� LQMXU\�
FDVXDOWLHV� LQFXUUHG� IURP� D� VHULRXV� FUDVK� ZLWK� WKH�
UHVSHFWLYH� XQLW� FRVW� RI� VHULRXV� LQMXU\�VOLJKW� LQMXU\�
FDVXDOWLHV�SOXV�FRVWV�SHU�VHULRXV�FUDVK��SURSHUW\�GDPDJH�
FRVW��DGPLQLVWUDWLYH�FRVW��DQG�FRQJHVWLRQ�FRVW�� 

7KH�XQLW� FRVW�RI�PLQRU�FUDVK� LV�REWDLQHG�E\�PXOWLSO\LQJ�
WKH� W\SLFDO� QXPEHU� RI� VOLJKW� LQMXU\� FDVXDOWLHV� LQFXUUHG�
IURP�D�PLQRU�FUDVK�ZLWK�WKH�UHVSHFWLYH�XQLW�FRVW�RI�VOLJKW�
LQMXU\� FDVXDOWLHV� SOXV� FRVWV� SHU� PLQRU� FUDVK� �SURSHUW\�
GDPDJH�FRVW��DGPLQLVWUDWLYH�FRVW��DQG�FRQJHVWLRQ�FRVW��� 

7KH� FUDVK� FRVWV� ZHUH� WKHQ� FDOFXODWHG� IRU� DUWHULDO� URDG��
FROOHFWRU�URDG��DQG�ORFDO�URDG�� 

���'DWD 

����&DVXDOW\�GDWD 

7KH� UHVHDUFK� VWXG\� LV� LQ� %DQGXQJ� &LW\�� :HVW� -DYD�
3URYLQFH��,QGRQHVLD��'DWD�7UDIILF�$FFLGHQWV�LQ�%DQGXQJ�
&LW\� GXULQJ� ����-����� ZHUH� REWDLQHG� IURP� %DQGXQJ�
3ROLFH�DQG�0HGLFDO�FRVWV�ZHUH�REWDLQHG�IURP�WKH�+DVDQ�
6DGLNLQ� +RVSLWDO�� � 7KH� DQDO\VLV� RI� FUDVK� FDVXDOW\� GDWD�
VKRZV�WKDW�WKH�DYHUDJH�DJH�RI�IDWDO�FDVXDOW\�LV����\HDUV��
VHULRXV� LQMXU\� FDVXDOW\� LV� ��� \HDUV�� DQG� VOLJKW� LQMXU\�
FDVXDOW\� LV� ��� \HDUV�� 7KH� W\SLFDO� FDVXDOW\� FRPSRVLWLRQ�
LQ�D�IDWDO�FUDVK�LV���SHUVRQ�GLHG��D�VHULRXV�LQMXU\�FUDVK�LV�
��VHULRXVO\�LQMXUHG�SHUVRQ��DQG�D�VOLJKW�LQMXU\�FUDVK�LV���
VOLJKWO\�LQMXUHG�SHUVRQ� 

7KH� DPRXQW� RI� 9R6/� FRVWV� DQG� ORVV� RI� FRQVXPSWLRQ�
EDVHG� RQ� LQWHUYLHZV� ZLWK� ���� PRWRUF\FOH� XVHUV� XVLQJ�
WKH� ZLOOLQJQHVV� WR� SD\� VXUYH\�� 7KH� GXUDWLRQ� RI� WLPH� D�
VHULRXVO\� LQMXUHG� FDVXDOW\� FDQQRW� ZRUN� EDVHG� RQ� DQ�
LQWHUYLHZ� ZLWK� ��� UHVSRQGHQWV� VHULRXVO\� LQMXUHG� LV� ���
GD\V�DQG�WKH�ZDLW�IRU�D�QHZ�MRE�LV����GD\V��0HDQZKLOH��
WKH� GXUDWLRQ� RI� WLPH� D� VOLJKWO\� LQMXUHG� FDVXDOW\� FDQQRW�
ZRUN�LV���GD\V�EDVHG�RQ�PHGLFDO�GDWD�GXUDWLRQ�WUHDWPHQW�
IRU�VOLJKWO\�LQMXUHG���GD\�DQG���GD\�RI�UHVW�DW�KRPH 

����&UDVK�FRVW�GDWD 

������&RVWV�SHU�FDVXDOW\�GDWD 

0HGLFDO� FRVWV�ZHUH�REWDLQHG� IURP�PHGLFDO� UHFRUG�GDWD�
IRU�IDWDO��VHULRXV�LQMXU\�DQG�PLQRU�LQMXU\�FDVXDOWLHV��7KH�
DYHUDJH� FRVWV� DUH� 5S����������� IRU� IDWDO� FDVXDOW\��
5S������������ IRU� VHULRXV� LQMXU\� FDVXDOW\�� DQG�
5S�����������IRU�VOLJKW�LQMXU\�FDVXDOW\�� 

3URGXFWLRQ� ORVW� FRVW� IRU� IDWDO� FDVXDOW\� ZDV� HVWLPDWHG�
EDVHG� RQ� %DQGXQJ� SHRSOH
V� DYHUDJH� LQFRPH� RI�
5S������������SHU�\HDU�ZLWK�D�\HDUO\�LQFUHDVH�RI�������
DQG� LQIODWLRQ� RI� ������ SHU� \HDU�� 7KXV�� WKH� SURGXFWLRQ�
ORVW� FRVW� IRU� IDWDO� FDVXDOW\� LV� REWDLQHG� WR� EH�
5S���������������� 3URGXFWLRQ� ORVW� FRVW� IRU� VHULRXV�
LQMXUHG� FDVXDOW\� LV�5S������������ DQG� IRU� VOLJKW� LQMXU\�
FDVXDOW\�LV�5S���������� 

7KH� ZLOOLQJQHVV� WR� SD\� VXUYH\� ZDV� FRQGXFWHG� E\�
LQWHUYLHZLQJ� ���� UHVSRQGHQWV�� 7KH� UHVXOW� LV� WKDW� DV�
PDQ\� DV� ����RI� UHVSRQGHQWV� FKRVH�2SWLRQ�$�� ����RI�
UHVSRQGHQWV� FKRVH� 2SWLRQ� %�� DQG� ��� RI� UHVSRQGHQWV�
FKRVH� 2SWLRQ� &�� 7KH� DYHUDJH� ZLOOLQJQHVV� WR� SD\� IRU�
RSWLRQ� $� LV� 5S��������� RSWLRQ� %� LV� 5S�������� DQG�
RSWLRQ�&�LV�5S���������7KH�QXPEHU�RI�PRWRUF\FOH�XVHUV�
LV�����������SHRSOH��7KH�QXPEHU�RI�DQQXDO� IDWDOLWLHV�LQ�
�����LV�����SHUVRQ�� 

7KH�9R6/�DUH� WKHQ� FDOFXODWHG�E\�XVLQJ�(T���� DQG� LW� LV�
REWDLQHG� WKDW�9R6/� IRU�2SWLRQ�$� LV�5S����������������
IRU�2SWLRQ�%� LV�5S��������������� DQG� IRU�2SWLRQ�&� LV�
5S����������������7KH�ZHLJKWHG�9R6/�IRU�2SWLRQ�$�LV�
5S���������������� IRU� 2SWLRQ� %� LV� �������������� DQG�
IRU� 2SWLRQ� &� LV� 5S������������� 6R� WKDW� WKH� UHVXOWLQJ�
9R6/�IRU�IDWDO�FDVXDOW\�LV�5S���������������SHU�SHUVRQ�� 

��� 𝑉𝑜𝑆𝐿𝑜𝑝𝑡𝑖𝑜𝑛  𝑖 =
𝑊𝑇𝑃𝑜𝑝𝑡𝑖𝑜𝑛  𝑖  𝑥 𝑚𝑜𝑡𝑜𝑟𝑐𝑦𝑐𝑙𝑒 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝐿𝑖𝑣𝑒𝑠 𝑠𝑎𝑣𝑒𝑑
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7KH�KXPDQ�FRVW�IRU�IDWDO�FDVXDOW\�LV�WKHQ�FDOFXODWHG�E\�
VXEWUDFWLQJ�9R6/�ZLWK�ORVV�RI�IXWXUH�FRQVXPSWLRQ��7KH�
ORVV� RI� FRQVXPSWLRQ� IRU� WKH� UHPDLQLQJ� ��� SURGXFWLYH�
\HDUV� LV� HVWLPDWHG� WR� EH� 5S���������������� /RVV� RI�
FRQVXPSWLRQ�LV�REWDLQHG�IURP�DYHUDJH�FRQVXPSWLRQ�LQ�
����� ZKLFK� LV� SURMHFWHG� WR� ����� E\� FRQVLGHULQJ� WKH�
LQIODWLRQ� UDWH�� � 7KHUHIRUH�� WKH� KXPDQ� FRVW� IRU� IDWDO�
FDVXDOW\� LV� 5S���������������� 7KH� KXPDQ� FRVW� IRU�
VHULRXV� LQMXU\� FDVXDOW\� LV� 5S������������� ����� RI�
9R6/�IDWDO�FDVXDOW\��DQG�WKDW�IRU�VOLJKW�LQMXU\�FDVXDOW\�
LV�5S����������������RI�9R6/�IDWDO�FDVXDOW\�� 

&RVWV�IRU�IDPLO\�PHPEHU�DWWHQGLQJ�D�FUDVK�FDVXDOW\�DW�
KRVSLWDO�DUH�HVWLPDWHG�DV�5S���������IRU�IDWDO�FDVXDOW\��
5S����������� IRU� VHULRXV� LQMXU\� FDVXDOW\�� DQG�
5S���������IRU�VOLJKW�LQMXU\�FDVXDOW\��7KH�IXQHUDO�FRVW�
LV�5S���������� 

������&RVWV�SHU�FUDVK�GDWD 

7KH� SURSHUW\� GDPDJH� FRVWV� GXH� WR� D� FUDVK� ZHUH�
REWDLQHG�IURP�SROLFH�UHSRUWV� IRU�HDFK�FUDVK�VHYHULWLHV��
7KH� SURSHUW\� GDPDJH� FRVW� IRU� IDWDO� FUDVKHV� LV�
5S������������ IRU� VHULRXV� LQMXU\� FUDVKHV� LV�
5S������������ DQG� IRU� VOLJKW� LQMXU\� FUDVKHV� LV�
5S������������ 

7KHUH� DUH� QR� DGPLQLVWUDWLYH� FRVWV� RI� SROLFH� DV� LW� LV�
ERUQH� E\� WKH� JRYHUQPHQW�� 7KH� FRQJHVWLRQ� FRVWV� DUH�
GLIIHUHQWLDWHG�E\� WKH� W\SH�RI� URDGV��DUWHULDO�� ORFDO�� DQG�
FROOHFWRU�URDGV��,Q�WKLV�UHVHDUFK��D�FDVH�VWXG\�RI�DUWHULDO�
URDGV� RQ� -DODQ�$KPDG�<DQL�� FROOHFWRU� URDGV� RQ� -DODQ�
%XDK�%DWX�DQG�ORFDO�URDGV�RQ�-DODQ�0DQLVL�&LELUX�ZHUH�
WDNHQ��)RU�DUWHULDO�URDGV��WKH�FRQJHVWLRQ�FRVWV�DUH�IRXQG�
WR� EH� 5S������������� IRU� IDWDO� FUDVKHV��
5S������������� IRU� VHULRXV� LQMXU\� FUDVKHV�� DQG�
5S������������ IRU� VOLJKW� LQMXU\� FUDVKHV�� )RU� FROOHFWRU�
URDGV��WKH�FRQJHVWLRQ�FRVWV�DUH�5S������������IRU�IDWDO�
FUDVKHV��5S������������IRU�VHULRXV� LQMXU\�FUDVKHV��DQG�
5S�� ����������� IRU� VOLJKW� LQMXU\� FUDVKHV�� )RU� ORFDO�
URDGV�� WKH� FRQJHVWLRQ� FRVWV� DUH�5S����������� IRU� IDWDO�
FUDVKHV�� 5S����������� IRU� VHULRXV� LQMXU\� FUDVKHV�� DQG�
5S�����������IRU�VOLJKW�LQMXU\�FUDVKHV� 

���&UDVK�&RVW�&DOFXODWLRQ 

����8QLW�FRVW�RI�FDVXDOW\ 

7DEOH� �� SUHVHQWV� VXPPDU\� RI� FUDVK� FDVXDOW\� FRVW�
FRPSRQHQWV� EDVHG� RQ� FUDVK� VHYHULW\�� 7KH� WDEOH� DOVR�
VKRZV� WKH� FDOFXODWHG�XQLW� FRVW� RI� IDWDO�� VHULRXV� LQMXU\��
DQG� VOLJKW� LQMXU\� FDVXDOWLHV� DUH� � 5S����������������
5S���������������DQG�5S�������������UHVSHFWLYHO\�� 

����8QLW�FRVW�RI�FUDVK 

8QLW�FRVW�RI�FUDVK�LV�FDOFXODWHG�EDVHG�RQ�FUDVK�VHYHULW\�
IRU�FUDVKHV�RFFXU�LQ�DUWHULDO��FROOHFWRU��DQG�ORFDO�URDGV��
DV�SUHVHQWHG�LQ�7DEOH��� 

���$QDO\VLV 

)LJXUHV� ������ DQG��� GHVFULEHV� WKH� SURSRUWLRQ� RI� FUDVK�
FRVW� FRPSRQHQW� LQ� DUWHULDO� URDG�� FROOHFWRU� URDG�� DQG�
ORFDO�URDG�IRU�IDWDO�FUDVKHV��VHULRXV�LQMXU\�FUDVKHV��DQG�
VOLJKW�LQMXU\�FUDVKHV��UHVSHFWLYHO\� 

7DEOH����8QLW�FRVW�RI�FDVXDOW\ 

&RVW�SHU�
&DVXDOW\�
&RPSRQHQW 

&UDVK�6HYHULW\ 

)DWDO 6HULRXV�,QMXU\ 6OLJKW�,QMXU\ 

0HGLFDO�&RVW ��������� ���������� ��������� 

3URGXFWLRQ�/RVV ������������� ���������� ������� 

+XPDQ�&RVW ������������� ����������� ���������� 

$WWHQGLQJ�
&DVXDOW\�DW�
+RVSLWDO 

������� ��������� ������� 

)XQHUDO�&RVW ������� - - 

8QLW�&RVW�RI�
&DVXDOW\ ������������� ����������� ���������� 

7DEOH����8QLW�FRVW�RI�FUDVK�LQ�DUWHULDO�URDG 

&UDVK�&RVW�
&RPSRQHQW )DWDO�&UDVK 6HULRXV�,QMXU\�

&UDVK 
6OLJKW�,QMXU\�

&UDVK 

&RVW�RI�&DVXDOW\ ������������� ����������� ���������� 

&RQJHVWLRQ�&RVW�LQ�
$UWHULDO�5RDG ����������� ����������� ���������� 

&RQJHVWLRQ�&RVW�LQ�
&ROOHFWRU�5RDG ���������� ���������� ���������� 

&RQJHVWLRQ�&RVW�LQ�
/RFDO�5RDG ��������� ��������� ��������� 

8QLW�&RVW�RI�&UDVK�
LQ�$UWHULDO�5RDG ������������� ����������� ����������� 

8QLW�&RVW�RI�&UDVK�
LQ�&ROOHFWRU�5RDG ������������� ����������� ���������� 

8QLW�&RVW�RI�&UDVK�
LQ�/RFDO�5RDG ������������� ����������� ���������� 

)LJXUH����)DWDO�FUDVK�FRVW�FRPSRQHQW�SURSRUWLRQ�LQ 
DUWHULDO�URDG 

,W� FDQ� EH� VHHQ� IURP� WKRVH� ILJXUHV� WKDW� WKH� ELJJHVW�
SURSRUWLRQ� RI� IDWDO� FUDVK� FRVW� RFFXUULQJ� RQ� DUWHULDO�
URDGV� LV� WKH� ORVW� SURGXFWLYLW\� FRVW� ��������� EHFDXVH�
IDWDO� FDVXDOWLHV� ZLOO� ORVH� LQFRPH� XQWLO� WKH� UHWLUHPHQW�
DJH� RI� ��� \HDUV�� 0HDQZKLOH�� WKH� KXPDQ� FRVW�
FRQWULEXWHV� WR� ������ RI� VHULRXV� LQMXU\� FUDVK� FRVWV� RQ�
WKH� DUWHULDO� URDGV� EHFDXVH� VHULRXV� FDVXDOWLHV�PD\� ORVH�
WKHLU�MREV�GXH�WR�GLVDELOLWLHV�DQG�KDYH�WR�ILQG�QHZ�MREV��

)LJXUH����6HULRXV�,QMXU\�&UDVK�&RVW�&RPSRQHQW 
3URSRUWLRQ�LQ�$UWHULDO�5RDG 
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)LJXUH����6OLJKW�,QMXU\�FUDVK�FRVW�FRPSRQHQW�SURSRUWLRQ 
LQ�DUWHULDO�URDG 

7KH�KLJKHVW�FRQJHVWLRQ�FRVW�LV�RQ�DUWHULDO�URDGV�EHFDXVH�
KLJKHU� IORZ� SDVVHV� WKURXJK� WKH� URDG� DV� FRPSDUHG� WR�
FROOHFWRU�DQG� ORFDO� URDGV�� UHVXOWLQJ� LQ� ORQJHU�GHOD\�GXH�
WR�FUDVKHV�� 

:KHQ� FRPSDUHG� WR� WKH� VWXG\� E\�:LG\RSUDWLWR� ��������
WKH� XQLW� FRVW� RI� VOLJKW� LQMXU\� LQYROYLQJ� PRWRUF\FOH�
FUDVKHV��LQ�%DQGXQJ�FLW\�LV�5S�������������7KH�YDOXH�LV�
REWDLQHG� EDVHG� RQ� ����� GDWD� XVLQJ� KXPDQ� FDSLWDO�
DSSURDFK��$IWHU�FRQYHUWHG�LQWR������YDOXH��WKH�XQLW�FRVW�
LV�5S�������������7KDW�YDOXH� LV�RQO\������RI�WKH�YDOXH�
REWDLQHG� LQ� WKLV�VWXG\� IRU� WKH�VDPH�FDWHJRU\��7KH�KXJH�
GLIIHUHQFH�LV�GXH�WR�WKH�DVVXPSWLRQ�RI�KXPDQ�FRVW�XVHG�
E\�:LG\RSUDWLWR� �������� WKDW�KXPDQ�FRVW�ZDV� WDNHQ� DV�
���RI�WKH�WRWDO�GLUHFW�FUDVK�FRVW� 

���&RQFOXVLRQ�DQG�5HFRPPHQGDWLRQ 

�� 7KH�ZLOOLQJQHVV� WR� SD\� DSSURDFK� LQ� WKLV� VWXG\� XVHV�
WKH� 9R6/� FRQFHSW� LQWURGXFHG� E\� ,Q'H9� �������
EHFDXVH� LW� GHVFULEHV� WKH� TXDOLW\� RI� OLIH� RI� FUDVK�
FDVXDOWLHV�DQG� WKH�FRVWV�RI�SDLQ��JULHI�DQG�VXIIHULQJ�
�KXPDQ�FRVWV��� 
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