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&RQIHUHQFH 3DSHU

.HUQHO�VPRRWKLQJ�PHWKRG�IRU�KD]DUG�UDWH�HVWLPDWLRQ��
DQ�DSSOLFDWLRQ�WR�$OEDQLDQ�ILUP�VXUYLYDO

/XOH�%DVKD���0DUNHOD�0XoD�

��� 'HSDUWPHQW�RI�$SSOLHG�0DWKHPDWLFV��)DFXOW\�RI�1DWXUDO�6FLHQFH��8QLYHUVLW\�RI�7LUDQD��7LUDQD��$OEDQLD
H�PDLO��OXOH�KDOODFL#IVKQ�HGX�DO

$EVWUDFW

7KH�QRQSDUDPHWULF�DSSURDFK�WR�HVWLPDWH�KD]DUG�UDWHV�IRU�OLIHWLPH�GDWD�LV�ÀH[LEOH� PRGHO�IUHH�DQG�GDWD�GULYHQ��1R�
VKDSH�DVVXPSWLRQ�LV�LPSRVHG�RWKHU�WKDQ�WKDW�WKH�KD]DUG�IXQFWLRQ�LV�D�VPRRWK�IXQFWLRQ��6XFK�DQ�DSSURDFK�W\SLFDOO\�
LQYROYHV�VPRRWKLQJ�RI�DQ�LQLWLDO�KD]DUG�HVWLPDWH��ZLWK�DUELWUDU\�FKRLFH�RI�VPRRWKHU��,Q�WKLV�SDSHU�ZH�GHPRQVWUDWH�
KRZ� ZH� FDQ� REWDLQ� KD]DUG� HVWLPDWRUV�� E\� VPRRWKLQJ� WKH� LQFUHPHQWV� RI� WKH� 1HOVRQ�$DOHQ� HVWLPDWRU� IRU� WKH�
FXPXODWLYH�KD]DUG�IXQFWLRQ��XVLQJ�NHUQHO�W\SH�QRQSDUDPHWULF�PHWKRG�
7KLV�SDSHU�DQDO\VHV�WKH�GXUDWLRQ�RI�WKH�OLIH�IRU�QHZ�HQWUDQW�$OEDQLDQ�ILUPV��:H�HVWLPDWH�¿UPV¶�KD]DUGV�RI�IDLOXUH�
DQG�GHQVLW\� IXQFWLRQ�XVLQJ� VRPH�NHUQHO� HVWLPDWRUV�� EDVHG� RQ� D� VDPSOH� UHWULHYHG� IURP� WKH�GDWDEDVH�RI�1DWLRQDO�
%XVLQHVV�&HQWHU��7KLV�VDPSOH�FRQWDLQV������ILUPV��ZKLFK�ZHUH�QHZO\�HVWDEOLVKHG�RYHU�WKH�SHULRG�-DQXDU\������±
'HFHPEHU�������,Q�WKLV�VWXG\�FHQVRUHG�GDWD�UHIHUV�WR�WKRVH�ILUPV�ZKLFK�ZHUH�VWLOO�DOLYH�DW�WKH�WLPH�ZKHQ�WKH�GDWD�
ZDV�ODVW�XSGDWHG��:H�DOVR�PDNH�D�FRPSDULVRQ�EHWZHHQ�WZR�FODVVHV�RI�ILUPV��&ODVV�,�ILUPV��1DWXUDO�3HUVRQ��33���
FRQVWLWXWLQJ�������RI�WKH�ILUPV�DQG�&ODVV�,,�ILUPV��/LPLWHG /LDELOLW\ &RUSRUDWLRQ��//&���FRQVWLWXWLQJ�������RI�WKH�
ILUPV��$OO�DQDO\VLV�ZHUH�SHUIRUPHG�XVLQJ�5��

.H\ZRUGV��'XUDWLRQ�PRGHOV��NHUQHO�W\SH�PHWKRGV��KD]DUG�IXQFWLRQ��ILUP�H[LW�

�� ,QWURGXFWLRQ

6XUYLYDO�DQDO\VLV�LV�D�FROOHFWLRQ�RI�VWDWLVWLFDO�SURFHGXUHV�IRU�GDWD�DQDO\VLV�IRU�ZKLFK�WKH�RXWFRPH�YDULDEOH�RI�LQWHUHVW�
LV�WLPH�XQWLO�DQ�HYHQW�RFFXUV��7KH�RFFXUUHQFH�RI�WKH�HYHQW�WLPHV��FDOOHG�VXUYLYDO��RI�LQGLYLGXDOV�PD\�EH�SUHYHQWHG�E\�
WKH� SUHYLRXV� RFFXUUHQFH� RI� DQRWKHU� FRPSHWLQJ� HYHQW� �FDOOHG� FHQVRULQJ�� �.OHLQEDXP� DQG� .OHLQ� HW� DO�� ������� 7KH�
GLVWULEXWLRQ�RI�VXUYLYDO�WLPHV�LV�XVXDOO\�GHVFULEHG�RU�FKDUDFWHUL]HG�E\�WKUHH�IXQFWLRQV��WKH�VXUYLYRUVKLS�IXQFWLRQ��WKH�
SUREDELOLW\�GHQVLW\�IXQFWLRQ�DQG�WKH�KD]DUG�IXQFWLRQ��7KH�HVWLPDWLRQ�RI�WKH�SUREDELOLW\�GHQVLW\�DQG�KD]DUG�IXQFWLRQ�KDV�
UHFHLYHG�FRQVLGHUDEOH�DWWHQWLRQ��DV�LW�DOORZV�YLVXDOL]LQJ�DQG�H[SORULQJ�WKH�GLVWULEXWLRQ�RI�GDWD��7KH�KD]DUG�IXQFWLRQ�RI�
VXUYLYDO�WLPH�JLYHV�WKH�FRQGLWLRQDO�IDLOXUH�UDWH��7KLV�LV�GHILQHG�DV�WKH�SUREDELOLW\�RI�IDLOXUH�GXULQJ�D�YHU\�VPDOO�WLPH�
LQWHUYDO��DVVXPLQJ�WKDW�WKH�LQGLYLGXDO�KDV�VXUYLYHG�WR�WKH�EHJLQQLQJ�RI�WKH�LQWHUYDO���/HH�DQG�:DQJ�HW�DO�������
.DSODQ±0HLHU�HVWLPDWRU�SURYLGHV�DQ�HVWLPDWH�RI�WKH�VXUYLYDO�IXQFWLRQ�DQG�WKH�1HOVRQ±$DODQ�HVWLPDWRU�SURYLGHV�DQ�
HVWLPDWH� RI� WKH� FXPXODWLYH� KD]DUG� UDWH�� $OWKRXJK� WKHVH� WZR� VWDWLVWLFV� SURYLGH� DQ� LQYHVWLJDWRU� ZLWK� LPSRUWDQW�
LQIRUPDWLRQ�DERXW�WKH�HYHQWXDO�GHDWK�WLPH�RI�DQ�LQGLYLGXDO��WKH\�SURYLGH�RQO\�OLPLWHG�LQIRUPDWLRQ�DERXW�WKH�PHFKDQLVP�
RI�WKH�SURFHVV�XQGHU�VWXG\��DV�VXPPDUL]HG�E\�WKH�KD]DUG�UDWH��7KH�VORSH�RI�WKH�1HOVRQ± $DODQ�HVWLPDWRU�SURYLGHV�D�
FUXGH�HVWLPDWH�RI�WKH�KD]DUG�UDWH��EXW�WKLV�HVWLPDWH�LV�RIWHQ�KDUG�WR�LQWHUSUHW��.OHLQ�DQG�0RHVFKEHUJHU�HW�DO���������
7KHVH�FUXGH�HVWLPDWHV�RI�WKH�KD]DUG�UDWH�FDQ�EH�VPRRWKHG�WR�SURYLGH�D�EHWWHU�HVWLPDWRU�RI�WKH�KD]DUG�UDWH�E\�XVLQJ�D�
NHUQHO�VPRRWKLQJ�WHFKQLTXH��.HUQHO�HVWLPDWLRQ�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�GDWD�DQDO\WLFDO�WRROV��LI�ZH�FRQVLGHU�WKH�
QRQ�SDUDPHWULF�DSSURDFK�LQ�WKH�HVWLPDWLRQ�RI�WKH�SUREDELOLW\�GHQVLW\�IXQFWLRQ��,Q�SDUDOOHO��LW�LV�XVHG�WR�HVWLPDWH�WKH�
KD]DUG�UDWH�IXQFWLRQ��ZKLFK�LV�RQH�RI�WKH�PRVW�LPSRUWDQW�ZD\V�IRU�UHSUHVHQWLQJ�WKH�OLIH�WLPH�GLVWULEXWLRQ�LQ�WKH�VXUYLYDO�
DQDO\VLV��1R�VKDSH�UHVWULFWLRQ�RQ�WKH�KD]DUG�UDWH�LV�DVVXPHG�H[FHSW�IRU�VPRRWKQHVV��6XFK�D�PRGHO�IUHH�DSSURDFK�LV�
GDWD�GULYHQ�DQG�FDQ�EH�XVHG�IRU�SDUDPHWULF�PRGHO�FKHFNLQJ��7KH�QRQSDUDPHWULF�DSSURDFK�RI�KD]DUG�UDWH�HVWLPDWLRQ�
W\SLFDOO\�LQYROYHV�WKH�VPRRWKLQJ�RI�DQ�LQLWLDO�KD]DUG�HVWLPDWH��,Q�WKLV�SDSHU�ZH�GHPRQVWUDWH�KRZ�ZH�FDQ�REWDLQ�KD]DUG�
HVWLPDWRUV� E\�VPRRWKLQJ�WKH�LQFUHPHQWV�RI�WKH�1HOVRQ�$DOHQ�HVWLPDWRU�IRU�WKH�FXPXODWLYH�KD]DUG�IXQFWLRQ��:H�XVHG�
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WKUHH�GLIIHUHQW�NHUQHO�HVWLPDWRUV�IRU�HVWLPDWLQJ�KD]DUG�IXQFWLRQ��(SDQHFKQLNRY�NHUQHO��*DXVVLDQ�NHUQHO�DQG�*DPPD�
NHUQHO�
$V�DQ�DSSOLFDWLRQ�� WKLV�SDSHU�DQDO\VHV� WKH�GXUDWLRQ�RI� WKH� OLIH� IRU�QHZ�HQWUDQW�$OEDQLDQ� ILUPV��:H�HVWLPDWH�¿UPV¶�
KD]DUGV�RI�IDLOXUH�XVLQJ�VRPH�NHUQHO�HVWLPDWRUV DQG�VXUYLYDO�IXQFWLRQ��EDVHG�RQ�D�VDPSOH�UHWULHYHG�IURP�WKH�GDWDEDVH�
RI�1DWLRQDO�%XVLQHVV�&HQWHU��7KLV�VDPSOH�FRQWDLQV������ILUPV��ZKLFK�ZHUH�QHZO\�HVWDEOLVKHG�RYHU�WKH�SHULRG�-DQXDU\�
�����± 'HFHPEHU�������7KH�DGYDQWDJH�RI�WKLV�VDPSOH�LV�WKDW�WKH�GDWH�RI�ILUP�HQWU\�LV�REVHUYHG�VR�OHIW�FHQVRULQJ�LV�QRW�
DQ�LVVXH��,Q�WKLV�VWXG\�FHQVRUHG�GDWD�UHIHUV�WR�WKRVH�ILUPV�ZKLFK�ZHUH�VWLOO�DOLYH�DW�WKH�WLPH�ZKHQ�WKH�GDWD�ZDV�ODVW�
XSGDWHG��:H�DOVR�PDNH�D�FRPSDULVRQ�EHWZHHQ�WZR�FODVVHV�RI�ILUPV��&ODVV�,�ILUPV��1DWXUDO�3HUVRQ��13���FRQVWLWXWLQJ�
������RI�WKH�ILUPV�DQG�&ODVV�,,�ILUPV��/LPLWHG /LDELOLW\ &RUSRUDWLRQ��//&���FRQVWLWXWLQJ�������RI�WKH�ILUPV��
7KH�SDSHU�LV�RUJDQL]HG�DV�IROORZV��6HFWLRQ���GHPRQVWUDWHV�NHUQHO�VPRRWKLQJ�PHWKRG�IRU�KD]DUG�UDWH�HVWLPDWLRQ� ,Q�
6HFWLRQ���ZH�VKRZ�WKH�VXUYLYDO�DQG�KD]DUG�PRGHO�RI�ILUP�VXUYLYDO�DQG�WKH�FRPSDULVRQ�EHWZHHQ�1DWXUDO�3HUVRQ��13��
DQG�/LPLWHG /LDELOLW\ &RUSRUDWLRQ��//&� DQG�6HFWLRQ���FRQFOXGHV�

�� 0HWKRGRORJ\

/HW� EH�D�YDULDEOH�RI�LQWHUHVW�ZLWK�GHQVLW\�I DQG�GLVWULEXWLRQ�IXQFWLRQ�)��DQG�OHW� EH�D�FHQVRULQJ�

YDULDEOH�ZLWK�FRQWLQXRXV�GLVWULEXWLRQ�IXQFWLRQ�*��:H�DVVXPH�WKDW�< LV�LQGHSHQGHQW�RI�&��8QGHU�UDQGRP ULJKW�FHQVRULQJ��

WKH� YDULDEOH� LV� QRW� FRPSOHWHO\� REVHUYHG�� 2QH� FDQ� RQO\� REVHUYH� ZKHUH� DQG�

ZLWK� EHLQJ�WKH�LQGLFDWRU�IXQFWLRQ��:H�GHQRWH�E\� WKH�FRUUHVSRQGLQJ�KD]DUG�

IXQFWLRQ�DQG�E\� WKH�FXPXODWLYH�KD]DUG�IXQFWLRQ�DOVR�NQRZQ�DV�WKH�1HOVRQ±$DOHQ�HVWLPDWRU���%DVHG�

RQ�.DSODQ�0HLHU�HVWLPDWRU�SURSRVHG�E\�.DSODQ�DQG�0HLHU� �.DSODQ�DQG�0HLHU� HW�DO�������� VHYHUDO�QRQSDUDPHWULF�
GHQVLW\�HVWLPDWRUV�KDYH�EHHQ�SURSRVHG�

���
7KH�VORSH�RI�WKH�1HOVRQ±$DOHQ�HVWLPDWRU�SURYLGHV�D�FUXGH�HVWLPDWH�RI�WKH�KD]DUG�UDWH��7KH�NHUQHO�VPRRWKHG�HVWLPDWRU�
RI�KD]DUG�UDWH�LV�D�ZHLJKWHG�DYHUDJH�RI�WKHVH�FUXGH�HVWLPDWHV�RYHU�HYHQW�WLPHV�FORVH�WR�D�VSHFLILF�WLPH��&ORVHQHVV�LV�
GHWHUPLQHG�E\�D�EDQGZLGWK�E��ZKLFK�LV�FKRVHQ�HLWKHU�WR�PLQLPL]H�VRPH�PHDVXUH�RI�WKH�PHDQ�VTXDUHG�HUURU�RU�WR�JLYH�
D�GHVLUHG�GHJUHH�RI�VPRRWKQHVV��7KH�ZHLJKWV�DUH�FRQWUROOHG�E\�WKH�FKRLFH�RI�D�NHUQHO�IXQFWLRQ��ZKLFK�GHWHUPLQHV�KRZ�
PXFK�ZHLJKW�LV�JLYHQ�WR�SRLQWV�DW�D�GLVWDQFH�IURP�D�VSHFLILF�WLPH��
7KH�NHUQHO�VPRRWKHG�KD]DUG�UDWH�HVWLPDWRU�LV�GH¿QHG�IRU�DOO�SRVLWLYH�WLPH�SRLQWV��7KH�NHUQHO�VPRRWKHG�HVWLPDWRU�RI�
K�W��� SURSRVHG� E\�0XOOHU� DQG�:DQJ� �0XOOHU� DQG�:DQJ� HW� DO�� ������ ZLWK� ERXQGDU\� FRUUHFWLRQ�� E\� VPRRWKLQJ� WKH�
LQFUHPHQWV�RI�WKH�1HOVRQ�$DOHQ�HVWLPDWRU IRU�WKH�FXPXODWLYH�KD]DUG�IXQFWLRQ��EDVHG�RQ�WKH�NHUQHO�.��� LV�JLYHQ�E\�

���

ZKHUH�. LV� D� NHUQHO� IXQFWLRQ� JHQHUDOO\� FKRVHQ� WR� EH� D� V\PPHWULF� SUREDELOLW\� GHQVLW\� IXQFWLRQ� LV� D�

EDQGZLGWK�VHTXHQFH�DQG� LV�WKH�1HOVRQ�$DODQ�HVWLPDWRU��7KLV�PHWKRG�LV�WRWDOO\�QRQSDUDPHWULF�DQG�DGPLUDEO\�

LPSDUWLDO�WR�VSHFLDO�W\SHV�RI�VKDSHV�RI�WKH�XQGHUO\LQJ�GHQVLW\��
:H�XVHG�WKUHH�GLIIHUHQW�NHUQHO�HVWLPDWRUV�IRU�HVWLPDWLQJ�KD]DUG�IXQFWLRQ��2QH�LV�HSDQHFKQLNRY�NHUQHO��SURSRVHG�E\�
0XOOHU�DQG�:DQJ��0:��ZLWK�ERXQGDU\�FRUUHFWLRQ��)RU�WKH�0XOOHU�HVWLPDWRU��ZH�XVH�WKH�GDWD�GULYHQ�JOREDO�RSWLPDO�
EDQGZLGWK�DV�SURSRVHG�E\�WKH�DXWKRUV��7R�FDOFXODWH�WKH�0:�HVWLPDWRU�DQG�LWV�EDQGZLGWK�SDUDPHWHU��ZH�PDNH�XVH�RI�
WKH�5�SDFNDJH�PXKD]��VHH�+HVV�DQG�*HQWOHPDQ��7KH�VHFRQG�HVWLPDWRU�LV�*DXVVLDQ�NHUQHO�

���

7KH�WKLUG�HVWLPDWRU�LV�JDPPD�NHUQHO��SURSRVHG�E\�%RXH]PDUQL��%RXH]PDUQL�HW�DO��������WKDW�FRUUHFWV�IRU�WKH�ERXQGDU\�
HơHFWV�
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7R�FDOFXODWH�WKH�*DXVVLDQ�DQG�*DPPD�HVWLPDWRU�DQG�WKHLU�EDQGZLGWK�SDUDPHWHUV��ZH�XVHG�WKH�SURJUDPPLQJ�LQ�5�

7KH�YDULDQFH�RI�� LV�HVWLPDWHG�E\�WKH�TXDQWLW\

���

7KH�NHUQHO HVWLPDWRU�KDV�D�UDWH�RI�FRQYHUJHQFH�RI ���/R�HW�DO��������ZKLFK�LV�VORZHU�FRPSDUHG�ZLWK�WKH� UDWH�
RI� FRQYHUJHQFH� HVWDEOLVKHG� LQ� WKH� SDUDPHWULF� DSSURDFK�� +RZHYHU�� D� PDMRU� FRPSOLFDWLRQ� WKDW� LV� HPSKDVL]HG� LQ�
SDUDPHWULF�PRGHOLQJ�LV�WKH�ULVN�RI�ELDVHG�DQG�LQFRQVLVWHQW�SDUDPHWHU�HVWLPDWLRQ�GXH�WR�PLVVSHFL¿FDWLRQ�SUREOHP�

�� 6XUYLYDO�IXQFWLRQ�DQG�KD]DUG�PRGHO�RI�ILUP�VXUYLYDO

7KLV�SDSHU�DQDO\VHV�WKH�GXUDWLRQ�RI�WKH�OLIH�IRU�QHZ�HQWUDQW�$OEDQLDQ�ILUPV��7UDGLWLRQDOO\��HFRQRPLVWV�YLHZ�HQWU\�DQG�
H[LW�DV�VHUYLQJ�DQ�HTXLOLEUDWLQJ�UROH�IRU�LQGXVWU\�G\QDPLFV�LQ�WKH�DEVHQFH�RI�DQ\�EDUULHUV��$�PDMRU�SUREOHP�HQFRXQWHUHG�
ZKHQ�DQDO\]LQJ�GXUDWLRQ�GDWD�LV�WKDW�RI�FHQVRUHG�GDWD���,Q�WKLV�VWXG\�FHQVRUHG�GDWD�UHIHUV�WR�WKRVH�ILUPV�ZKLFK�ZHUH�
VWLOO� DOLYH� DW� WKH� WLPH� ZKHQ� WKH� GDWD� ZDV� ODVW� XSGDWHG��:H� HVWLPDWH� ¿UPV¶� KD]DUGV� RI� IDLOXUH� XVLQJ� VRPH� NHUQHO�
HVWLPDWRUV DQG�VXUYLYDO�IXQFWLRQ��7KH�KD]DUG�UDWH�FDQ�EH�WKRXJKW�RI�DV�WKH�UDWH�DW�ZKLFK�ILUPV�GLH�DIWHU�GXUDWLRQ�W��JLYHQ�
WKDW�WKH\�DUH�DOLYH�DW�OHDVW�XQWLO�WLPH�W��
7KH�DQDO\VLV�LV�PDGH�EDVHG�RQ�D�VDPSOH�UHWULHYHG�IURP�WKH�GDWDEDVH�RI�1DWLRQDO�%XVLQHVV�&HQWHU��1%&���7KLV�VDPSOH�
FRQWDLQV������ILUPV��ZKLFK�ZHUH�QHZO\�HVWDEOLVKHG�RYHU� WKH�SHULRG�-DQXDU\������± 'HFHPEHU������� ,Q� WKLV�VWXG\�
FHQVRUHG�GDWD�UHIHUV�WR�WKRVH�ILUPV�ZKLFK�ZHUH�VWLOO�DOLYH�DW�WKH�WLPH�ZKHQ�WKH�GDWD�ZDV�ODVW�XSGDWHG��:H�DOVR�PDNH�D�
FRPSDULVRQ�EHWZHHQ�WZR�FODVVHV�RI�ILUPV��&ODVV�,�ILUPV��1DWXUDO�3HUVRQ��13���FRQVWLWXWLQJ�������RI�WKH�ILUPV�DQG�
&ODVV�,,�ILUPV��/LPLWHG /LDELOLW\ &RUSRUDWLRQ��//&���FRQVWLWXWLQJ�������RI�WKH�ILUPV��
$OO� ILUPV� RZQ� D� 8QLTXH� ,GHQWLILFDWLRQ� 1XPEHU� �18,6��� &RPSOHWLRQ� RI� UHJLVWUDWLRQ� DQG� LVVXDQFH� RI� UHJLVWUDWLRQ�
FHUWLILFDWH�DUH�WKH�HYLGHQFH�RI�WKH�UHJLVWUDWLRQ�RI�D�EXVLQHVV�UHJLVWUDWLRQ��UHJLVWUDWLRQ�RI�VRFLDO�LQVXUDQFH��UHJLVWUDWLRQ�
RI�KHDOWK�LQVXUDQFH�DQG�UHJLVWUDWLRQ�ZLWK�ODERU�LQVSHFWRUDWH�DXWKRULWLHV� 7KH�ELUWK�WLPH�LV�PHDVXUHG�DV�WKH�WLPH�LQ�ZKLFK�
D�ILUP�LV�UHJLVWHUHG�LQ��1%&���$�ILUP¶V�H[LW�RFFXUV�ZKHQ�LW�LV�GHUHJLVWHU��7KH�XQLTXH�18,6�HDFK�ILUP�UHFHLYHV�HQVXUHV�
DJDLQVW�DQ\�SRWHQWLDO�RYHU�IDOVH�H[LW�DQG�UH�HQWU\��)RU�H[DPSOH��D�QDPH�FKDQJH�E\�D�ILUP�ZLOO�QRW�EH�UHFRUGHG�DV�DQ�
H[LW�DQG�HQWU\�EHFDXVH�WKH�18,6�GRHV�QRW�FKDQJH�IRU�WKLV�ILUP��
2I�WKH������ILUPV������������ZHUH�VWLOO�LQ�EXVLQHVV��ZHUH�µDOLYH¶��LQ�$SULO�������WKH�HQG�RI�WKH�VDPSOH�SHULRG���ZKLOH�
����������KDG�FHDVHG�WUDGLQJ��ZHUH�µGHDG¶���7DEOH���SURYLGHV�D�VXPPDU\�RI�WKH�QXPEHU�RI�ILUPV�LQ�WKH�VDPSOH�E\�WKH�
VXE�SHULRG�LQ�ZKLFK�WKH\�ZHUH�HVWDEOLVKHG�DQG�DOVR�SURYLGHV�D�EUHDNGRZQ�E\�VXE�SHULRG�RI�WKRVH�ZKLFK�ZHUH�DOLYH�RU�
GHDG�LQ�$SULO������

7DEOH �� 1XPEHU�RI�ILUPV�HVWDEOLVKHG�E\�GDWH�RI�HVWDEOLVKPHQW�DQG�VWDWXV�LQ�$SULO�����

6XE�SHULRG� 1XPEHU�RI�ILUPV�
HVWDEOLVKHG

6WDWXV�LQ�$SULO����������
$OLYH�����������������'HDG
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,W�LV�REYLRXV�IURP�7DEOH���WKDW�WKHUH�ZDV�D�ODUJH�LQIOX[�RI�ILUPV�LQ�WKH�SHULRG�����������
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ϮϮϬ

)LJX �� �D� 6XUYLYDO�UDWHV�IRU�ILUPV���E� (SDQHFKQLNRY��*DXVVLDQ�DQG�*DPPD�NHUQHOV�IRU�¿UPV¶�KD]DUGV�RI�IDLOXUH

7KH�SUREDELOLW\�RI�FRQWLQXLQJ�EXVLQHVV�DFWLYLW\�LQ�WKH�ILUVW�\HDU�VLQFH�WKH�PRPHQW�RI�UHJLVWHULQJ�DPRXQWHG�WR��������
7KH�ILUVW�TXDUWLOH�OLIH�RI�ILUPV�LV����PRQWKV��LQ�RWKHU�ZRUGV������ZLOO�FORVH�ZLWKLQ����PRQWKV�RI�WKHLU�UHJLVWUDWLRQ��7KH�
PHGLDQ�OLIH�RI�ILUPV�LV�����PRQWKV��KDOI�ZLOO�FORVH�ZLWKLQ�����PRQWKV�RI�UHJLVWUDWLRQ�IRUP�)LJXUH����D���7KH�WKLUG�
TXDUWLOH�OLIH�RI�ILUPV�LV�����PRQWKV������ZLOO�FORVH�ZLWKLQ�����PRQWKV�RI�UHJLVWUDWLRQ��7KH�PHDQ�WLPH�RI�VXUYLYDO�LV�
����PRQWK�
)LJXUH����E��VKRZV�HSDQHFKQLNRY��JDXVVLDQ�DQG�JDPPD�NHUQHO�HVWLPDWRUV��ZLWK�ERXQGDU\�FRUUHFWLRQ��IRU�KD]DUG�UDWH�
HVWLPDWLRQ��7KH�KD]DUG�DSSHDUV�WR�EH�JUHDWHVW�DW�WKH�EHJLQQLQJ�RI�IROORZ�XS�WLPH�DQG�WKHQ�GHFUHDVHV�XQWLO�LW�OHYHOV�RII�
DW�DURXQG����PRQWKV�DQG�VWD\V�ORZ�DQG�PRVWO\�FRQVWDQW�WLOO�����PRQWKV��,QGHHG�WKH�KD]DUG�UDWH�ULJKW�DW�WKH�EHJLQQLQJ�
LV�PRUH�WKDQ�����WLPHV�ODUJHU�WKDQ�WKH�KD]DUG����PRQWKV�ODWHU��7KXV��DW�WKH�EHJLQQLQJ�RI�WKH�VWXG\��ZH�ZRXOG�H[SHFW�
DURXQG��������IDLOXUHV�SHU�PRQWK��ZKLOH����PRQWKV�ODWHU��IRU�WKRVH�ZKR�VXUYLYHG�ZH�ZRXOG�H[SHFW��������IDLOXUHV�SHU�
PRQWK��7KH�VXGGHQ�XSWLFNV�DW�WKH�HQG�RI�IROORZ�XS�WLPH�DUH�QRW�WR�EH�WUXVWHG��DV�WKH\�DUH�OLNHO\�GXH�WR�WKH�IHZ�QXPEHU�
RI�VXEMHFWV�DW�ULVN�DW�WKH�HQG�
:H�DOVR�PDNH�D�FRPSDULVRQ�EHWZHHQ�WZR�FODVVHV�RI�ILUPV�)LJXUH����&ODVV�,�ILUPV��1DWXUDO�3HUVRQ��13���FRQVWLWXWLQJ�
������RI�WKH�ILUPV�DQG�&ODVV�,,�ILUPV��/LPLWHG /LDELOLW\ &RUSRUDWLRQ��//&���FRQVWLWXWLQJ�������RI�WKH�ILUPV��
)RU�&ODVV� ,� ILUPV�� WKH�SUREDELOLW\�RI�FRQWLQXLQJ�EXVLQHVV�DFWLYLW\� LQ� WKH� ILUVW� \HDU� VLQFH� WKH�PRPHQW�RI� UHJLVWHULQJ�
DPRXQWHG�WR��������7KH�ILUVW�TXDUWLOH�OLIH�RI�ILUPV�LV����PRQWKV��LQ�RWKHU�ZRUGV������ZLOO�FORVH�ZLWKLQ����PRQWKV�RI�
WKHLU�UHJLVWUDWLRQ��7KH�PHGLDQ�OLIH�RI�ILUPV�LV ���PRQWKV��KDOI�ZLOO�FORVH�ZLWKLQ����PRQWKV�RI�UHJLVWUDWLRQ��7KH�WKLUG�
TXDUWLOH�OLIH�RI�ILUPV�LV�����PRQWKV������ZLOO�FORVH�ZLWKLQ�����PRQWKV�RI�UHJLVWUDWLRQ��7KH�PHDQ�WLPH�RI�VXUYLYDO�LV�
���PRQWK��)RU�&ODVV�,,� ILUPV�� WKH�SUREDELOLW\�RI�FRQWLQXLQJ�EXVLQHVV�DFWLYLW\� LQ� WKH�ILUVW�\HDU�VLQFH� WKH�PRPHQW�RI�
UHJLVWHULQJ�DPRXQWHG�WR��������7KH�ILUVW�TXDUWLOH�OLIH�RI�ILUPV�LV����PRQWKV��LQ�RWKHU�ZRUGV������ZLOO�FORVH�ZLWKLQ����
PRQWKV�RI�WKHLU�UHJLVWUDWLRQ��7KH�PHGLDQ�OLIH�RI�ILUPV�LV�����PRQWKV��KDOI�ZLOO�FORVH�ZLWKLQ�����PRQWKV�RI�UHJLVWUDWLRQ��
7KH�WKLUG�TXDUWLOH�OLIH�RI�ILUPV�LV�����PRQWKV������ZLOO�FORVH�ZLWKLQ�����PRQWKV�RI�UHJLVWUDWLRQ��7KH�PHDQ�WLPH�RI�
VXUYLYDO�LV�����PRQWK�

)LJ������D� 6XUYLYDO�UDWHV�IRU�13�DQG�//&�ILUPV���E� +D]DUG�UDWH�IRU�13�DQG�//&�ILUPV

7KH�HVWLPDWHG�VXUYLYDO�IXQFWLRQ�IRU�//&�¿UPV�OLHV�DERYH�WKH�VXUYLYDO�IXQFWLRQ�IRU�13�¿UPV�WKURXJKRXW�WKH�HQWLUH�WLPH�
DQDO\]HG��)RU�13�¿UPV��WKH�¿JXUH�VKRZV�WKDW�ULVN�RI�IDLOXUH�LQFUHDVHV�UDSLGO\�GLIIHUHQW�IURP�//&�ILUPV��7KH�KD]DUG�
IXQFWLRQ�LV�JHQHUDOO\�KLJKHU�IRU�WKH�13�ILUPV�
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ϮϮϭ

)LJ������D� (SDQHFKQLNRY��*DXVVLDQ�DQG�*DPPD�NHUQHOV�IRU�13�¿UPV¶�KD]DUGV�RI�IDLOXUH���E� (SDQHFKQLNRY��
*DXVVLDQ�DQG�*DPPD�NHUQHOV�IRU�//&�¿UPV¶�KD]DUGV�RI�IDLOXUH

)RU�13�ILUPV��WKH�KD]DUG�DSSHDUV�WR�EH�JUHDWHVW�DW�WKH�EHJLQQLQJ�RI�IROORZ�XS�WLPH�DQG�WKHQ�GHFUHDVHV�XQWLO�LW�OHYHOV�
RII�DW�DURXQG�����PRQWKV�DQG�VWD\V�ORZ�DQG�PRVWO\�FRQVWDQW�WLOO�����PRQWKV��ZKHQ�LW�LQFUHDVHV�)LJXUH����D����)RU�//&�
ILUPV��WKH�KD]DUG�DSSHDUV�WR�EH�FRQVWDQW�IURP�WKH�EHJLQQLQJ�RI�IROORZ�XS�WLPH�DQG�VWD\V�FRQVWDQW�WLOO�����PRQWKV��ZKHQ�
LW�LQFUHDVHV�)LJXUH����E��

&RQFOXVLRQ

,Q�WKLV�SDSHU��ZH�LQYHVWLJDWHG�NHUQHO�VPRRWKLQJ�PHWKRG�IRU�KD]DUG�UDWH�HVWLPDWLRQ��7KH�NHUQHO�VPRRWKHG�HVWLPDWRU�RI�
KD]DUG�UDWH�LV�D�ZHLJKWHG�DYHUDJH�RI�WKH�FUXGH�HVWLPDWHV�WDNHQ�E\�1HOVRQ±$DOHQ�HVWLPDWRU��RYHU�HYHQW�WLPHV�FORVH�WR�D�
VSHFLILF�WLPH��
:H�DOVR� DQDO\]HG� WKH�GXUDWLRQ�RI� WKH� OLIH� IRU� QHZ�HQWUDQW�$OEDQLDQ� ILUPV��7KH�SUREDELOLW\�RI� FRQWLQXLQJ�EXVLQHVV�
DFWLYLW\�LQ�WKH�ILUVW�\HDU�VLQFH�WKH�PRPHQW�RI�UHJLVWHULQJ�DPRXQWHG�WR��������7KH�PHDQ�WLPH�RI�VXUYLYDO�IRU�ILUPV�LV�
����PRQWKV��7KH�KD]DUG�UDWH�IRU�13�¿UPV�OLHV�DERYH�WKH�KD]DUG�UDWH�IRU�//&�¿UPV�WKURXJKRXW�WKH�HQWLUH�WLPH�DQDO\]HG��
)RU�13�ILUPV�KDOI�ZLOO�FORVH�ZLWKLQ����PRQWKV�RI�WKHLU�UHJLVWUDWLRQ��)RU�//&�ILUPV�KDOI�ZLOO�FORVH�ZLWKLQ�����PRQWKV�
RI�WKHLU�UHJLVWUDWLRQ�

5HIHUHQFHV

>�@� %RXH]PDUQL��7���(O *KRXFK��$��DQG�0HV¿RXL��0��������*DPPD�NHUQHO�HVWLPDWRUV�IRU�GHQVLW\�DQG�KD]DUG�UDWH�
RI�ULJKW�FHQVRUHG�GDWD��-RXUQDO�RI�3UREDELOLW\�DQG�6WDWDWLVWLFV��9RO����������SDJHV�

>�@� .DSODQ��(�� DQG�0HLHU� 3�� ������1RQSDUDPHWULF� HVWLPDWLRQ� IURP� LQFRPSOHWH� REVHUYDWLRQV� -RXUQDO� RI� WKH�
$PHULFDQ�6WDWLVWLFDO�$VVRFLDWLRQ��9RO������SS�����±����

>�@� .OHLQ��-��3��DQG�0RHVFKEHUJHU��0��/��������6XUYLYDO�$QDO\VLV��7HFKQLTXHV�IRU�&HQVRUHG�DQG�7UXQFDWHG�'DWD��
9RO����RI�6WDWLVWLFV�IRU�%LRORJ\�DQG�+HDOWK��6SULQJHU��1HZ�<RUN��1<��86$���QG�HGLWLRQ�

>�@� .OHLQEDXP��'��DQG�.OHLQ��0��������6XUYLYDO�$QDO\VLV��6WDWLVWLFV� IRU�%LRORJ\�DQG�+HDOWK��6SULQJHU��1HZ�
<RUN��1<��86$���QG�HGLWLRQ�

>�@� /HH��(��DQG�:DQJ��-��������6WDWLVWLFDO�0HWKRGV�IRU�VXUYLYDO�GDWD�DQDO\VLV��:LOH\��1HZ�-HUVH\��86$��WKLUG�
HGLWLRQ�

>�@� /R� 6��+���0DFN��<�3��DQG�:DQJ��-��/��������'HQVLW\�DQG�KD]DUG�UDWH�HVWLPDWLRQ�IRU�FHQVRUHG�GDWD�YLD�VWURQJ�
UHSUHVHQWDWLRQ�RI�WKH�.DSODQ�0HLHU�HVWLPDWRU��3UREDE��7KHRU\�5HODW��)LHOGV ������������

>�@� 0XOOHU��+��DQG�:DQJ�� -��������+D]DUG�UDWH�HVWLPDWLRQ�XQGHU� UDQGRP�FHQVRULQJ�ZLWK�YDU\LQJ�NHUQHOV�DQG�
EDQGZLGWKV��%LRPHWULFV��9RO������1R�����SS���±���
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