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3UHGLFWLQJ�HDUQLQJV�DQG�FDVK�IORZV���

7KH�LQIRUPDWLRQ�FRQWHQW�RI�ORVVHV�DQG�WD[�ORVV�FDUU\IRUZDUGV

6DQGUD�'UHKHU� �6HEDVWLDQ�(LFKIHOGHU� �DQG�)HOL[�1RWK

�9HUVLRQ��'HFHPEHU�����

$EVWUDFW�

:H�DQDO\]H� WKH� UHOHYDQFH� RI� ORVVHV�� DFFRXQWLQJ� LQIRUPDWLRQ� RQ� WD[� ORVV� FDUU\IRUZDUGV�� DQG�

GHIHUUHG�WD[HV�IRU�WKH�SUHGLFWLRQ�RI�HDUQLQJV�DQG�FDVK�IORZV�XS�WR�IRXU�\HDUV�DKHDG��:H�XVH�D�

XQLTXH�KDQG�FROOHFWHG�SDQHO�RI�*HUPDQ�OLVWHG�ILUPV�HQFRPSDVVLQJ�GHWDLOHG�LQIRUPDWLRQ�RQ�WD[�

ORVV� FDUU\IRUZDUGV� DQG� GHIHUUHG� WD[HV� IURP� WKH� WD[� IRRWQRWH��2XU� RXW�RI�VDPSOH� SUHGLFWLRQV�

VKRZ�WKDW�FRQVLGHULQJ�DFFRXQWLQJ�LQIRUPDWLRQ�RQ�WD[�ORVV�FDUU\IRUZDUGV�DQG�GHIHUUHG�WD[HV�GRHV�

QRW� HQKDQFH� WKH� DFFXUDF\� RI� SHUIRUPDQFH� IRUHFDVWV� DQG� FDQ� HYHQ� ZRUVHQ� SHUIRUPDQFH�

SUHGLFWLRQV�� :H� ILQG� WKDW� FRPPRQ� IRUHFDVWLQJ� DSSURDFKHV� WKDW� WUHDW� SRVLWLYH� DQG� QHJDWLYH�

SHUIRUPDQFHV�HTXDOO\�RU�WKDW�XVH�D�GXPP\�YDULDEOH�IRU�QHJDWLYH�SHUIRUPDQFH�FDQ�OHDG�WR�ELDVHG�

SHUIRUPDQFH�IRUHFDVWV�DQG�ZH�SURYLGH�D�VLPSOH�HPSLULFDO�VSHFLILFDWLRQ�WR�DFFRXQW�IRU�WKDW�LVVXH��

.H\ZRUGV��� SHUIRUPDQFH�IRUHFDVW��LQ�VDPSOH�SUHGLFWLRQ��RXW�RI�VDPSOH�SUHGLFWLRQ��ORVV�

SHUVLVWHQFH��GHIHUUHG�WD[HV��WD[�ORVV�FDUU\IRUZDUGV�

-(/�&RGHV��0����0����&���

&RQIOLFWV�RI�,QWHUHVW��1RQH�

�� 6DQGUD�'UHKHU��2WWR�YRQ�*XHULFNH�8QLYHUVLWlW�0DJGHEXUJ��8QLYHUVLWlWVSODW]����������0DJGHEXUJ��*HUPDQ\��
7HO���������������������)D[��������������������(PDLO��VDQGUD�GUHKHU#RYJX�GH���

� &RUUHVSRQGLQJ�DXWKRU��6HEDVWLDQ�(LFKIHOGHU��2WWR�YRQ�*XHULFNH�8QLYHUVLWlW�0DJGHEXUJ��8QLYHUVLWlWVSODW]����
������ 0DJGHEXUJ�� *HUPDQ\�� 7HO��� ������������������ )D[�� ������������������ (PDLO��
VHEDVWLDQ�HLFKIHOGHU#RYJX�GH���

�� )HOL[�1RWK��+DOOH�,QVWLWXWH�IRU�(FRQRPLF�5HVHDUFK��,:+���.OHLQH�0lUNHUVWU�����������+DOOH��6DDOH���*HUPDQ\��
7HO���������������������(PDLO��IHOL[�QRWK#LZK�KDOOH�GH��
��:H�DUH�JUDWHIXO�WR�.DWKOHHQ�$QGULHV��,QJD�%HWKPDQQ��3DXO�'HPHUp��6WHIDQ�'LHUNHV��0DUWLQ�-DFRE��2ODI�.RUQ��
5DOI�0DLWHUWK��0D[LPLOLDQ�0�OOHU��$QGUHDV�2HVWUHLFKHU��7HUU\�6KHYOLQ��$QWRQLR�GH�9LWR��DQG�WKH�SDUWLFLSDQWV�
RI�WKH������DUTXV�&RQIHUHQFH�LQ�0XQLFK��WKH������)DFXOW\�5HVHDUFK�6HPLQDU�RI�WKH�8QLYHUVLW\�RI�*|WWLQJHQ��
DQG� WKH� �WK�:RUNVKRS� RQ� &XUUHQW� 5HVHDUFK� LQ� 7D[DWLRQ� LQ� 9LHQQD� IRU� KHOSIXO� FRPPHQWV� DQG� DGYLFH�� $OO�
UHPDLQLQJ�HUURUV�DQG�GHILFLHQFLHV�DUH�RXU�RZQ��
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�� ,QWURGXFWLRQ�

5HFHQW�UHVHDUFK�LQ�ILQDQFLDO�DFFRXQWLQJ�H[DPLQHV�ZKHWKHU�DFFRXQWLQJ�LWHPV�RQ�GHIHUUHG�WD[HV�

DQG�ORVVHV�SURYLGH�XVHIXO�LQIRUPDWLRQ�WR�LQYHVWRUV�DQG�FUHGLWRUV��)RU�H[DPSOH��'KDOLZDO�HW�DO��

�������ILQG�HYLGHQFH�WKDW�WKH�YDOXDWLRQ�DOORZDQFH�RQ�GHIHUUHG�WD[�DVVHWV�SURYLGHV�LQFUHPHQWDO�

LQIRUPDWLRQ�DERXW�WKH�SHUVLVWHQFH�RI�DFFRXQWLQJ�ORVVHV��+HUERKQ�HW�DO���������DQG�)ODJPHLHU�

������� VKRZ� D� VLJQLILFDQW� FRUUHODWLRQ� RI� XQUHFRJQL]HG� GHIHUUHG� WD[HV� IURP� WD[� ORVV�

FDUU\IRUZDUGV� DQG� XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV�� UHVSHFWLYHO\�� ZLWK� IXWXUH� ILUP�

SHUIRUPDQFH��7KH�ILQGLQJV�RI�-RRV�DQG�3OHVNR��������DQG�/L��������VXJJHVW�WKDW��WUDQVLWRU\��

ORVVHV�DUH�OHVV�LQIRUPDWLYH�WKDQ�HDUQLQJV�IRU�IXWXUH�ILUP�SHUIRUPDQFH��6LQFH�FXUUHQW�SDSHUV�UHO\�

RQ�LQ�VDPSOH�WHVWV��H�J���*RUGRQ�DQG�-RRV��������)ODJPHLHU��������+HUERKQ�HW�DO����������LW�LV�

VWLOO� DQ� RSHQ� TXHVWLRQ� ZKHWKHU� WKH� LQIRUPDWLRQ� FRQWHQW� RI� GHIHUUHG� WD[HV� �IURP� WD[� ORVV�

FDUU\IRUZDUGV��DQG�ORVVHV�LV�VXIILFLHQW�WR�LPSURYH�RXW�RI�VDPSOH�SUHGLFWLRQV��

7KLV�UHVHDUFK�TXHVWLRQ�LV�RI�LQWHUHVW�IRU�DW�OHDVW�WKUHH�UHDVRQV��)LUVW��DV�VKRZQ�E\�2KOVRQ��������

�������IXWXUH�ILUP�SHUIRUPDQFH²HDUQLQJV�DQG�FDVK�IORZV²LV�YDOXH�UHOHYDQW��7KXV��LI�FXUUHQW�

DFFRXQWLQJ�LQIRUPDWLRQ�SURYLGHV�YDOXDEOH�LQVLJKWV�LQWR�IXWXUH�SHUIRUPDQFH��WKLV�IDFLOLWDWHV�ILUP�

YDOXDWLRQ� DQG� SURYLGHV� UHOHYDQW� LQIRUPDWLRQ� WR� LQYHVWRUV�� FUHGLWRUV�� DQG� RWKHU� VWDNHKROGHUV��

6HFRQG�� FRUUHFWO\� VSHFLILHG� SUHGLFWLRQV� RI� IXWXUH� FDVK� IORZV� DQG� HDUQLQJV� DUH� LPSRUWDQW� IRU�

SUDFWLWLRQHUV��H�J���DQDO\VWV���DV�ZHOO�DV�IRU�D�QXPEHU�RI�UHVHDUFK�TXHVWLRQV�LQ�WKH�DFFRXQWLQJ�

DQG�ILQDQFH�OLWHUDWXUH��H�J���WR�FDOFXODWH�WKH�FRVW�RI�FDSLWDO��VHH�)DPD�DQG�)UHQFK��������+RX�HW�

DO����������7KLUG��WKH�WDUJHW�RI�DFFRXQWLQJ�VWDQGDUGV�LV�WR�SURYLGH�XVHIXO�LQIRUPDWLRQ�DERXW�D�

ILUP¶V�ILQDQFLDO�SRVLWLRQ�DQG�SHUIRUPDQFH��6LQFH�WKH�FRPSOH[LW\�RI�WKH�DFFRXQWLQJ�IRU�GHIHUUHG�

WD[HV�DQG�UHVSHFWLYH�FRVWV�KDV�RIWHQ�EHHQ�FULWLFL]HG��/DX[��������:HEHU���������WKH�LQIRUPDWLRQ�

FRQWHQW� RI� DFFRXQWLQJ� LWHPV� RQ� GHIHUUHG� WD[HV� DQG� WD[� ORVV� FDUU\IRUZDUGV� IRU� SHUIRUPDQFH�

IRUHFDVWV� VKRXOG� DOVR� EH� UHOHYDQW� IRU� VWDQGDUG� VHWWHUV� DQG� DXWKRULWLHV� VXFK� DV� WKH� )LQDQFLDO�

$FFRXQWLQJ�6WDQGDUGV�%RDUG��)$6%��RU�WKH�,QWHUQDWLRQDO�$FFRXQWLQJ�6WDQGDUGV�%RDUG��,$6%���
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:H�DQDO\]H� WKH� LQIRUPDWLRQ� FRQWHQW� RI� WKH� FRUUHVSRQGLQJ� LWHPV� IRU� WKH�SUHGLFWLRQ�RI� IXWXUH�

HDUQLQJV�DQG�FDVK�IORZV��ZLWK�D�IRFXV�RQ�WZR�DVSHFWV��)LUVW��GHIHUUHG�WD[�DVVHWV�IURP�WD[�ORVV�

FDUU\IRUZDUGV�DUH�FDSLWDOL]HG�WR�DFFRXQW�IRU�WKH�YDOXH�RI�IXWXUH�WD[�VDYLQJV�IURP�FXUUHQW�XQXVHG�

WD[�ORVV�FDUU\IRUZDUGV��,Q�SURPLQHQW�DFFRXQWLQJ�V\VWHPV²86�*HQHUDOO\�$FFHSWHG�$FFRXQWLQJ�

3ULQFLSOHV� �*$$3�� DQG� ,QWHUQDWLRQDO� )LQDQFLDO� 5HSRUWLQJ� 6WDQGDUGV� �,)56�²GHIHUUHG� WD[�

DVVHWV� IURP� WD[� ORVV� FDUU\IRUZDUGV� DUH� RQO\� UHFRJQL]HG� LI� UHDOL]DWLRQ� RI� WKH� WD[� EHQHILW� LV�

UHJDUGHG�DV�OLNHO\��7KXV��WKH�FDSLWDOL]DWLRQ�RI�GHIHUUHG�WD[�DVVHWV�IURP�WD[�ORVV�FDUU\IRUZDUGV�

UHTXLUHV� DQ� LQWHUQDO� HVWLPDWH� RI� IXWXUH� WD[DEOH� LQFRPH�� ZKLFK� FRXOG� FRQWDLQ� YDOXDEOH�

LQIRUPDWLRQ�IRU�IXWXUH�ILUP�SHUIRUPDQFH��H�J���'KDOLZDO�HW�DO���������)ODJPHLHU��������*RUGRQ�

DQG�-RRV��������+HUERKQ�HW�DO���������/HJRULD�DQG�6HOOHUV���������

6HFRQG��FRQVLGHULQJ�FXUUHQW�ORVVHV��WKH�OLWHUDWXUH�GRFXPHQWV�WKH�ORZHU�SHUVLVWHQFH�RI�QHJDWLYH�

SHUIRUPDQFH�RXWFRPHV�FRPSDUHG�WR�SRVLWLYH�SHUIRUPDQFH�RXWFRPHV��+D\Q��������/L���������

LPSO\LQJ�WKDW�ORVVHV�DUH�OHVV�LQIRUPDWLYH�WKDQ�HDUQLQJV��7UDQVLWRU\�ORVVHV�DV�GHILQHG�E\�-RRV�DQG�

3OHVNR��������KDYH�D�WHQGHQF\�WRZDUG�ORVV�UHYHUVDO��XOWLPDWHO\�UHVXOWLQJ�LQ�SRVLWLYH�IXWXUH�ILUP�

SHUIRUPDQFH��7KXV��LI�UHVHDUFKHUV�WUHDW�QHJDWLYH�FXUUHQW�SHUIRUPDQFH�WKH�VDPH�ZD\�DV�SRVLWLYH�

FXUUHQW�SHUIRUPDQFH�LQ�SUHGLFWLRQ�PRGHOV��WKLV�FRXOG�OHDG�WR�DQ�RYHUHVWLPDWLRQ�RI�WKH�SHUVLVWHQFH�

RI�ORVVHV�DQG�DQ�XQGHUHVWLPDWLRQ�RI�WKH�SHUVLVWHQFH�RI�HDUQLQJV��7KLV�HIIHFW�KROGV�HVSHFLDOO\�IRU�

ORQJ�UXQ�SUHGLFWLRQV�RI�SHUIRUPDQFH�RXWFRPHV��

:H�DQDO\]H�WKH�LQIRUPDWLRQ�FRQWHQW�RI�DFFRXQWLQJ�LWHPV�RQ��WKH�QRQ�YDOXDEOH�FRPSRQHQW�RI��

WD[� ORVV� FDUU\IRUZDUGV�� QHJDWLYH� FXUUHQW� ILUP� SHUIRUPDQFH�� D� PHDVXUH� IRU� SDVW� �SHUVLVWHQW��

ORVVHV��DQG�GHIHUUHG�WD[HV�IRU�IXWXUH�ILUP�SHUIRUPDQFH��'LIIHUHQW�IURP�WKH�OLWHUDWXUH�DGGUHVVLQJ�

WKH�LPSDFW�RI�DFFRXQWLQJ�LWHPV�RQ�VHFXULW\�SULFHV��H�J���$PLU�HW�DO���������$PLU�DQG�6RXJLDQQLV��

������.XPDU�DQG�9LVYDQDWKDQ��������/\QQ�HW�DO����������ZH�IRFXV�RQ�WKH�TXHVWLRQ�RI�LI�DQG�WR�

ZKDW� H[WHQW� VXFK� LWHPV� SURYLGH� LQFUHPHQWDO� LQIRUPDWLRQ� RQ� PHDVXUHV� RI� IXWXUH� ILUP�

SHUIRUPDQFH� DQG� FRXOG� KHOS� WR� HQKDQFH� RXW�RI�VDPSOH� SUHGLFWLRQV�� ,Q� LQ�VDPSOH� WHVWV�� ZH�

DQDO\]H�WKH�H[SODQDWRU\�SRZHU�RI�YDULDEOHV�DQG�WKHLU�FRUUHODWLRQ�ZLWK�IXWXUH�SHUIRUPDQFH�LQ�D�
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JLYHQ�VDPSOH��+RZHYHU��RXU�PDLQ�LQWHUHVW�LV�RQ�RXW�RI�VDPSOH�WHVWV�DGGUHVVLQJ�WKH�HQKDQFHPHQW�

RI� SHUIRUPDQFH� IRUHFDVWV� E\� WKH� LQFOXVLRQ�RI� DGGLWLRQDO� YDULDEOHV��7KXV�� RXW�RI�VDPSOH� WHVWV�

IRFXV�RQ�WKH�SUHGLFWLYH�DELOLW\�RI�D�PRGHO�DQG�QRW�RQO\�RQ�WKH�H[SODQDWRU\�SRZHU�RI�D�YDULDEOH�

LQ�D�JLYHQ�VDPSOH���

:H�XVH�D�XQLTXH�KDQG�FROOHFWHG�SDQHO�RI�SXEOLF�ILUPV�OLVWHG�RQ�WKH�*HUPDQ�VWRFN�PDUNHW�WKDW�

HQFRPSDVVHV�GHWDLOHG�LQIRUPDWLRQ�RQ�GHIHUUHG�WD[HV�DQG�WD[�ORVV�FDUU\IRUZDUGV�IURP�WKH�WD[�

IRRWQRWH��0RVW�UHOHYDQW��ZH�FRQVLGHU�XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV��L�H���WKH�QRQ�YDOXDEOH�

FRPSRQHQW�RI�WD[�ORVV�FDUU\IRUZDUGV���:H�IXUWKHU�DQDO\]H�YROXQWDULO\�GLVFORVHG�LQIRUPDWLRQ�RQ�

WKH� WRWDO� DPRXQW� RI� WD[� ORVV� FDUU\IRUZDUGV�� WKH� ERRN� YDOXH� RI� WKH� YDOXDWLRQ� DOORZDQFH� RQ�

GHIHUUHG� WD[�DVVHWV� IURP�WD[� ORVV�FDUU\IRUZDUGV��DQG�FKDQJHV� LQ� WKH�FRUUHVSRQGLQJ�YDOXDWLRQ�

DOORZDQFH��,Q�DGGLWLRQ��ZH�FRQVLGHU�GHIHUUHG�WD[�DVVHWV�IURP�WD[�ORVV�FDUU\IRUZDUGV��GHIHUUHG�

WD[HV�IURP�WLPLQJ�GLIIHUHQFHV�DQG�WD[�FUHGLWV��DQG�GHIHUUHG�WD[�OLDELOLWLHV��

:H�FRQILUP�HPSLULFDO�ILQGLQJV�VXJJHVWLQJ�D�QHJDWLYH�FRUUHODWLRQ�RI�GHIHUUHG�WD[�DVVHWV��IURP�

WD[� ORVV� FDUU\IRUZDUGV�� DQG� D� PHDVXUH� RI� IXWXUH� ILUP� SHUIRUPDQFH� �'KDOLZDO� HW� DO��� ������

&KULVWHQVHQ�HW�DO���������*RUGRQ�DQG�-RRV��������+HUERKQ�HW�DO����������+RZHYHU��LQ�VDPSOH�

WHVWV�VXJJHVW�D�UHODWLYHO\�ZHDN�LPSDFW�RQ�WKH�H[SODQDWRU\�SRZHU�RI�SUHGLFWLRQ�PRGHOV��0RUH�

UHOHYDQW�� RXU� RXW�RI�VDPSOH� WHVWV� UHYHDO� WKDW� LQFOXGLQJ� VXFK� LWHPV� LQ� IRUHFDVWLQJ� UHJUHVVLRQV�

W\SLFDOO\�UHGXFHV�WKH�SUHGLFWLYH�DELOLW\�RI�RXU�PRGHOV�DQG�OHDGV�WR�KLJKHU�IRUHFDVWLQJ�HUURUV���

$�WKHRUHWLFDO�H[SODQDWLRQ�IRU�RXU�ILQGLQJ�LV�WKH�OLPLWHG�DFFXUDF\�RI�DFFRXQWLQJ�LQIRUPDWLRQ�RQ�

WKH� YDOXH� RI� WD[� ORVV� FDUU\IRUZDUGV�� $V� VXJJHVWHG� E\� /HY� HW� DO�� �������� HVWLPDWHV�EDVHG�

DFFRXQWLQJ� LWHPV� DUH� OHVV� XVHIXO� IRU� IRUHFDVWLQJ� UHJUHVVLRQV��ZKLFK� LV� D� FRQVHTXHQFH� RI� WKH�

GLIILFXOW\�RI�PDNLQJ�UHOLDEOH�IRUHFDVWLQJ�HVWLPDWHV�DQG�WKH�PDQDJHULDO�PLVXVH�RI�HVWLPDWHV��L�H���

HDUQLQJV�PDQDJHPHQW��/HY�HW�DO����������'HIHUUHG�WD[�DVVHWV��IURP�WD[�ORVV�FDUU\IRUZDUGV��UHVXOW�

IURP�D�SURMHFWLRQ�RI�IXWXUH�WD[DEOH�LQFRPH�DQG�DUH�DIIHFWHG�E\�UHVWULFWLRQV�LQ�WKH�VHWWOHPHQW�RI�

WD[� ORVVHV� ZLWK� IXWXUH� WD[DEOH� LQFRPH�� )UDQN� DQG� 5HJR� �������� *RUGRQ� DQG� -RRV� ��������

+HUERKQ�HW�DO����������DQG�6FKUDQG�DQG�:RQJ��������SURYLGH�HYLGHQFH�RI�HDUQLQJV�PDQDJHPHQW�
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YLD�GHIHUUHG�WD[�DVVHWV��IURP�WD[�ORVV�FDUU\IRUZDUGV���7KXV��DFFRXQWLQJ�LQIRUPDWLRQ�RQ�WD[�ORVV�

FDUU\IRUZDUGV�PLJKW�QRW�EH�VXIILFLHQWO\�DFFXUDWH�WR�HQKDQFH�IRUHFDVWLQJ�UHJUHVVLRQV��

:H� IXUWKHU� ILQG� VWURQJ� HPSLULFDO� HYLGHQFH� WKDW� FRPPRQ� IRUHFDVWLQJ� DSSURDFKHV� WKDW� WUHDW�

SRVLWLYH�DQG�QHJDWLYH�SHUIRUPDQFH�VLPLODUO\��H�J���%DUWK�HW�DO���������'LFKHY�DQG�7DQJ��������

.LP�DQG�.URVV��������/HY�HW�DO���������RYHUHVWLPDWH�WKH�SHUVLVWHQFH�RI�FXUUHQW�QHJDWLYH�ILUP�

SHUIRUPDQFH��7KLV�HIIHFW�KROGV�HVSHFLDOO\�IRU�ORQJ�UXQ�SUHGLFWLRQ�KRUL]RQV��ZKLFK�LQFUHDVH�WKH�

OLNHOLKRRG�RI�D�ORVV�UHYHUVDO��$V�GRFXPHQWHG�E\�LQ�VDPSOH�DQG�RXW�RI�VDPSOH�WHVWV��FRQVLGHULQJ�

GLIIHUHQFHV�LQ�WKH�SHUVLVWHQFH�RI�QHJDWLYH�DQG�SRVLWLYH�ILUP�SHUIRUPDQFH�VLJQLILFDQWO\�LQFUHDVHV�

WKH�H[SODQDWRU\�SRZHU�DQG�SUHGLFWLYH�DELOLW\�RI�RXU�IRUHFDVWLQJ�PRGHOV���

7HVWLQJ� WKH� LQIRUPDWLRQ�FRQWHQW�RI�D�YDULDEOH�IRU�SDVW� �SHUVLVWHQW�� ORVVHV��ZH�ILQG�D�QHJDWLYH�

FRUUHODWLRQ�ZLWK�IXWXUH�ILUP�SHUIRUPDQFH�EXW�QR�UHGXFWLRQ�RI�IRUHFDVWLQJ�HUURUV�LQ�RXW�RI�VDPSOH�

SUHGLFWLRQV�RI� IXWXUH�FDVK� IORZV��1HYHUWKHOHVV�� DQG� LQ� OLQH�ZLWK� ILQGLQJV�RQ� ORVV�SHUVLVWHQFH�

�-RRV� DQG� 3OHVNR�� ������ /L�� ������� UHVXOWV� VXJJHVW� WKDW� VXFK� D� YDULDEOH� PDNHV� IRUHFDVWLQJ�

UHJUHVVLRQV�ZLWK�HDUQLQJV�EHIRUH�DQG�DIWHU� WD[HV� �(%7��($7��XS� WR� WKUHH�\HDUV� DKHDG�DV� WKH�

GHSHQGHQW�YDULDEOH�PRUH�DFFXUDWH��,Q�DGGLWLRQDO�DQDO\VHV��ZH�ILQG�D�SRVLWLYH�LPSDFW�RI�PHDVXUHV�

IRU�ILUP�VL]H�DQG��WR�D�VPDOO�H[WHQW��WKH�PDUNHW�WR�ERRN�UDWLR�RQ�WKH�DFFXUDF\�RI�SHUIRUPDQFH�

IRUHFDVWV��:H� ILQG�PL[HG� HYLGHQFH� IRU� UHVHDUFK� DQG� GHYHORSPHQW� �5	'�� H[SHQGLWXUHV� DQG�

LQGLFDWRU�YDULDEOHV� IRU�GLYLGHQG�SD\LQJ� VWRFNV�RU� ILUPV�ZLWK�D� ILUVW� ORVV�DV� DQ� LQGLFDWRU�RI� D�

WUDQVLWRU\�ORVV�LQ�WKH�FXUUHQW�SHULRG��

:H� FRQWULEXWH� WR� WKH� OLWHUDWXUH� LQ� VHYHUDO� ZD\V�� 7D[� DFFRXQWLQJ� OLWHUDWXUH� VXJJHVWV� WKDW�

XQUHFRJQL]HG�GHIHUUHG�WD[HV��IURP�WD[�ORVV�FDUU\IRUZDUGV��SURYLGH�LQIRUPDWLRQ�RQ�IXWXUH�WD[�

SD\PHQWV� �/DX[�� ������ DQG� WKH�SHUVLVWHQFH�RI� ORVVHV� �'KDOLZDO� HW� DO��� �������7KH\� DUH� DOVR�

FRUUHODWHG�ZLWK�PHDVXUHV�RI�IXWXUH�ILUP�SHUIRUPDQFH��)ODJPHLHU��������*RUGRQ�DQG�-RRV��������

+HUERKQ�HW�DO���������/HJRULD�DQG�6HOOHUV���������+RZHYHU��D�VLJQLILFDQW�FRUUHODWLRQ�ZLWK�IXWXUH�

SHUIRUPDQFH�PHDVXUHV�GRHV�QRW�QHFHVVDULO\�PHDQ�DQ�HQKDQFHPHQW�RI�SHUIRUPDQFH�SUHGLFWLRQV��

$V� VKRZQ�E\�/HY� HW� DO�� �������� HVWLPDWHV�EDVHG� DFFRXQWLQJ� LWHPV�PLJKW� QRW� EH� VXIILFLHQWO\�
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UREXVW�WR�KHOS�LQ�SUHGLFWLRQ�PRGHOV��:KLOH�RXU�LQ�VDPSOH�WHVWV�VXJJHVW�D�QHJDWLYH�FRUUHODWLRQ�RI�

XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV�DQG�FRUUHVSRQGLQJ�GHIHUUHG�WD[HV�ZLWK�IXWXUH�SHUIRUPDQFH�

�DOEHLW�ZLWK�D�ZHDN�LPSDFW�RQ�5����RXU�RXW�RI�VDPSOH�WHVWV�VKRZ�D�QHJDWLYH�HIIHFW�RI�FRQVLGHULQJ�

VXFK�DFFRXQWLQJ�LQIRUPDWLRQ�LQ�SHUIRUPDQFH�IRUHFDVWV��7KLV�KROGV�HYHQ�IRU�DIWHU�WD[�FDVK�IORZV��

VXJJHVWLQJ�D�OLPLWHG�XVHIXOQHVV�RI�GHIHUUHG�WD[HV�IURP�WD[�ORVV�FDUU\IRUZDUGV�LQ�WKH�SUHGLFWLRQ�

RI�FDVK�WD[�SD\PHQWV��/DX[��������ILQGV�RQO\�D�ZHDN�PDUJLQDO�LQFUHDVH�LQ�DGMXVWHG�5��E\�DGGLQJ�

GHIHUUHG� WD[� FRPSRQHQWV� WR� D� SUHGLFWLRQ�PRGHO� RI� FDVK� WD[HV� DQG� GRHV� QRW� SHUIRUP�RXW�RI�

VDPSOH� SUHGLFWLRQV�� 7KXV�� RXU� ILQGLQJV� VKRXOG� DOVR� EH� UHOHYDQW� WR� WKH� OLWHUDWXUH� RQ� WKH�

LQIRUPDWLRQ�FRQWHQW�RI�GHIHUUHG�WD[HV�IRU�IXWXUH�FDVK�WD[HV�

:H�IXUWKHU�FRQWULEXWH�WR�WKH�OLWHUDWXUH�RQ�WKH�LQIRUPDWLRQ�FRQWHQW�RI�ORVVHV��2XU�ILQGLQJV�DQG�

VWDWLVWLFDO�WHVWV�XQGHUOLQH�WKH�DUJXPHQWDWLRQ�RI�SDSHUV�VXJJHVWLQJ�D�ORZHU�LQIRUPDWLRQ�FRQWHQW�

RI�ORVVHV�FRPSDUHG�WR�SRVLWLYH�SHUIRUPDQFH�RXWFRPHV��+D\Q��������-RRV�DQG�3OHVNR��������/L��

������� &RQVLGHUDWLRQ� RI� WKLV� DV\PPHWU\� FOHDUO\� LPSURYHV� SUHGLFWLYH� DELOLW\�� %\� FRQWUDVW��

LQGLFDWRUV� IRU� SDVW� �SHUVLVWHQW�� ORVVHV� VHHP� WR� EH� KHOSIXO� LQ� SUHGLFWLRQV� RI� HDUQLQJV� EXW� QRW�

QHFHVVDULO\� IRU� FDVK� IORZV� DQG� ZH� ILQG� PL[HG� HYLGHQFH� IRU� RWKHU� LQGLFDWRUV� WHVWHG� E\� WKH�

OLWHUDWXUH� �H�J��� IRU� ILUVW�\HDU� ORVVHV�� GLYLGHQG�SD\LQJ� VWRFNV��� 7KXV��ZKLOH� GLVHQWDQJOLQJ� WKH�

HIIHFWV�RI�SHUVLVWHQW�DQG�WUDQVLWRU\�ORVVHV�VHHPV�WR�EH�FKDOOHQJLQJ�LQ�SUHGLFWLRQV�RI�IXWXUH�ILUP�

SHUIRUPDQFH��WKH�DV\PPHWU\�RI�HDUQLQJV�DQG�ORVVHV�LV�FHQWUDO�IRU�SHUIRUPDQFH�SUHGLFWLRQV��

/DVWO\��FRUUHFWO\� VSHFLILHG�SUHGLFWLRQV�RI� IXWXUH�FDVK� IORZV�DQG�HDUQLQJV�DUH� LPSRUWDQW� IRU�D�

ZLGH�UDQJH�RI�UHVHDUFK�TXHVWLRQV�DQG�IRU�SUDFWLWLRQHUV��H�J���DQDO\VWV���:KLOH�D�QXPEHU�RI�SDSHUV�

DFNQRZOHGJH�ORVV�UHYHUVDO�WHQGHQFLHV��)DPD�DQG�)UHQFK��������+D\Q��������/L���������RQO\�D�

IHZ�H[SOLFLWO\�DFFRXQW�IRU�WKH�GLIIHUHQFHV�RI�SURILW�DQG�ORVV�ILUPV�LQ�WKHLU�IRUHFDVWLQJ�PRGHOV�

ZLWK�D�GXPP\�YDULDEOH��)DPD�DQG�)UHQFK��������+RX�HW�DO����������2XU�ILQGLQJV�VXJJHVW�WKDW�

WKLV�DSSURDFK�LV�QRW�VXIILFLHQW�WR�FDSWXUH�WKH�ORZHU�SHUVLVWHQFH�RI�QHJDWLYH�HDUQLQJV�DQG�FDVK�

IORZV��:H� VROYH� WKDW� SUREOHP� E\� LQFOXGLQJ� DQ� LQWHUDFWLRQ� WHUP� DQG� SURYLGH� HYLGHQFH� RI� D�

VLJQLILFDQW�UHGXFWLRQ�LQ�IRUHFDVWLQJ�HUURUV��:H�DOVR�DGG�WR�WKH�VFDUFH�OLWHUDWXUH�RQ�IRUHFDVWV�RI�
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PRUH�WKDQ�RQH�\HDU�DKHDG�SHUIRUPDQFH��LQ�RXU�PRGHO�XS�WR�IRXU�\HDUV��DQG�VKRZ�WKDW�LQFOXGLQJ�

WKH�ORJDULWKP�RI�WRWDO�DVVHWV�HQKDQFHV�SUHGLFWLYH�DELOLW\���

:H� VWUXFWXUH� RXU� SDSHU� DV� IROORZV�� 6HFWLRQ� �� GLVFXVVHV� WKH� WKHRUHWLFDO� EDFNJURXQG� DQG� WKH�

K\SRWKHVHV�� 6HFWLRQ� �� GHVFULEHV� RXU� PHWKRGRORJ\� DQG� WKH� GDWD�� 6HFWLRQ� �� GRFXPHQWV� WKH�

HPSLULFDO� DQDO\VLV� DQG� UHVXOWV�� 6HFWLRQ� �� FRQFOXGHV�� $SSHQGL[� $� DQG� $SSHQGL[� %� FRQWDLQ�

UREXVWQHVV�FKHFNV�DQG�DGGLWLRQDO�DQDO\VHV��

�� 7KHRU\�DQG�K\SRWKHVHV�

)ODJPHLHU� ��������*RUGRQ�DQG� -RRV� ��������+HUERKQ�HW� DO�� �������� DQG�/HJRULD� DQG�6HOOHUV�

�������SURYLGH�HYLGHQFH�WKDW�XQUHFRJQL]HG�GHIHUUHG�WD[�DVVHWV��IURP�WD[�ORVV�FDUU\IRUZDUGV��DUH�

VLJQLILFDQWO\� FRUUHODWHG� ZLWK� IXWXUH� SHUIRUPDQFH� RXWFRPHV�� )URP� D� WKHRUHWLFDO� SHUVSHFWLYH��

WKHUH� DUH� WZR� UHDVRQV� ZK\� DFFRXQWLQJ� LQIRUPDWLRQ� RQ� WD[� ORVV� FDUU\IRUZDUGV� FDQ� SURYLGH�

YDOXDEOH�LQIRUPDWLRQ�RQ�IXWXUH�ILUP�SHUIRUPDQFH��)LUVW��GHIHUUHG�WD[�DVVHWV�UHIOHFW�IXWXUH�FDVK�

WD[�VDYLQJV�DQG�WKHUHIRUH�DIIHFW�D�ILUP¶V�DIWHU�WD[�FDVK�IORZ��/DX[��������/HJRULD�DQG�6HOOHUV��

�������6HFRQG��LQ�SURPLQHQW�DFFRXQWLQJ�V\VWHPV�VXFK�DV�,)56�RU�86�*$$3��WKH�FDSLWDOL]DWLRQ�

RI�GHIHUUHG�WD[�DVVHWV�IURP�WD[�ORVV�FDUU\IRUZDUGV�LV�RQO\�DOORZHG�LI�H[SHFWHG�WD[�VDYLQJV�DUH�

IRUHVHHDEOH��$V�H[HPSOLILHG�E\�,QWHUQDWLRQDO�$FFRXQWLQJ�6WDQGDUGV��,$6����������

$�GHIHUUHG�WD[�DVVHW�VKDOO�EH�UHFRJQL]HG�IRU�WKH�FDUU\IRUZDUG�RI�XQXVHG�WD[�ORVVHV�DQG�

XQXVHG� WD[�FUHGLWV� WR� WKH�H[WHQW� WKDW� LW� LV�SUREDEOH� WKDW� IXWXUH� WD[DEOH�SURILW�ZLOO�EH�

DYDLODEOH�DJDLQVW�ZKLFK�WKH�XQXVHG�WD[�ORVVHV�DQG�XQXVHG�WD[�FUHGLWV�FDQ�EH�XWLOL]HG��

7KXV�� DFFRXQWLQJ� IRU� GHIHUUHG� WD[� DVVHWV� IURP� WD[� ORVV� FDUU\IRUZDUGV� UHTXLUHV� PDQDJHUV� WR�

IRUHFDVW�IXWXUH�WD[DEOH�LQFRPH�WKDW�FDQ�EH�RIIVHW�DJDLQVW�UHPDLQLQJ�WD[�ORVV�FDUU\IRUZDUGV��

:KLOH� WKH� GHILQLWLRQ� RI� WD[DEOH� LQFRPH� LV� QRW� LGHQWLFDO� WR� ERRN� LQFRPH�� WD[DEOH� LQFRPH�

FRUUHODWHV�ZLWK�SHUIRUPDQFH�PHDVXUHV�VXFK�DV�RSHUDWLQJ�FDVK�IORZ�DQG�HDUQLQJV�EHIRUH�WD[HV�

�+HUERKQ�HW�DO����������7KXV��LI�PDQDJHUV�FRPSO\�ZLWK�DFFRXQWLQJ�SULQFLSOHV�DQG�SURYLGH�KLJK�

TXDOLW\�LQIRUPDWLRQ��GHIHUUHG�WD[�DVVHWV�IURP�WD[�ORVV�FDUU\IRUZDUGV�FRQWDLQ�PDQDJHUV¶�SULYDWH�

LQIRUPDWLRQ�DERXW�IXWXUH�ILUP�GHYHORSPHQWV��ZKLFK�ZRXOG�EH�YDOXDEOH�IRU�IRUHFDVWV�RI�IXWXUH�
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HDUQLQJV�DQG�FDVK�IORZV��$�UHDVRQ�IRU�VWDQGDUG�FRQIRUPLQJ�EHKDYLRU�DUH��UHSXWDWLRQDO��ULVNV�RI�

ILQDQFLDO�UHVWDWHPHQWV�DQG�XQVWDEOH�DFFRXQWLQJ�SUDFWLFHV��ZKLFK�FDQ�EH�TXLWH�VXEVWDQWLDO�ŗ�,Q�OLQH�

ZLWK�WKLV�DUJXPHQWDWLRQ��'KDOLZDO�HW�DO���������VKRZ�WKDW�WKH�YDOXDWLRQ�DOORZDQFH�RQ�GHIHUUHG�

WD[� DVVHWV� �LQVWHDG� RI� GHIHUUHG� WD[HV� IURP� WD[� ORVV� FDUU\IRUZDUGV� DV� LQ� RXU� FDVH�� SURYLGHV�

LQFUHPHQWDO�LQIRUPDWLRQ�DERXW�WKH�SHUVLVWHQFH�RI�DFFRXQWLQJ�ORVVHV��

)ROORZLQJ�WKH�OLWHUDWXUH��ZH�GR�QRW�GLUHFWO\�XVH�UHFRJQL]HG�GHIHUUHG�WD[�DVVHWV��IURP�WD[�ORVV�

FDUU\IRUZDUGV�� DV� DQ� H[SODQDWRU\� YDULDEOH��� 6RPH� SDSHUV� UHO\� RQ� WKH� YDOXDWLRQ� DOORZDQFH�

HQFRPSDVVLQJ� WKH� YDOXH� RI� XQUHFRJQL]HG� GHIHUUHG� WD[� DVVHWV� �IURP� WD[� ORVV� FDUU\IRUZDUGV��

�'KDOLZDO�HW�DO���������+HUERKQ�HW�DO����������7KH�LPSDLUPHQW�DSSURDFK�RI�6)$6��������LQ�WKH�

86�*$$3�UHTXLUHV��LQ�D�ILUVW�VWHS��WKH�FDSLWDOL]DWLRQ�RI�WKH�VXP�RI�UHFRJQL]HG�DQG�XQUHFRJQL]HG�

GHIHUUHG� WD[�DVVHWV�� ,Q�D�VHFRQG�VWHS�� WKH�DSSURDFK�FRUUHFWV� WKH�QRQ�YDOXDEOH� �XQUHFRJQL]HG��

FRPSRQHQW� RI� GHIHUUHG� WD[� DVVHWV� E\� D� YDOXDWLRQ� DOORZDQFH� �6)$6� ������F�� VLPLODU� DOVR� LQ�

$XVWUDOLDQ�*$$3�DQG�8.�*$$3���,QVWHDG��WKH�DIILUPDWLYH�MXGJPHQW�DSSURDFK�RI�,)56�GRHV�

QRW�UHTXLUH�WKH�GLVFORVXUH�RI�D�YDOXDWLRQ�DOORZDQFH��,QVWHDG��,)56�SURYLGHV�GHWDLOHG�LQIRUPDWLRQ�

RQ�WKH�DPRXQW�RI�WD[�ORVVHV�IRU�ZKLFK�QR�GHIHUUHG�WD[�DVVHW�KDV�EHHQ�UHFRJQL]HG�LQ�WKH�QRWHV�RI�

WKH� ILQDQFLDO� VWDWHPHQW� �,$6� �����H��� 6LQFH� XQUHFRJQL]HG� GHIHUUHG� WD[� DVVHWV� IURP� WD[� ORVV�

FDUU\IRUZDUGV� �UHVSHFWLYHO\� WKH� FRUUHVSRQGLQJ� YDOXDWLRQ� DOORZDQFH�� DUH� GHILQHG� DV� WKH�

DJJUHJDWH�VXP�RI�WKH�XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV�RI�DOO�VXEXQLWV�RI�D�JURXS�PXOWLSOLHG�

E\� WKH� UHOHYDQW� WD[� UDWHV�� XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV� VKRXOG� EH�ZHOO� VXLWHG� DV� DQ�

DOWHUQDWLYH�PHDVXUH�IRU�WKH�QRQ�YDOXDEOH�FRPSRQHQW�RI�WD[�ORVV�FDUU\IRUZDUGV��$�EHQHILW�RI�WKLV�

YDULDEOH�LV�WKDW�LW�LV�QRW�DIIHFWHG�E\�GLIIHUHQFHV�LQ�WKH�YDULRXV�WD[�UDWHV�RI�D�PXOWLQDWLRQDO�JURXS��

ZKLFK�PLJKW�ELDV�XQUHFRJQL]HG�GHIHUUHG�WD[HV�IURP�WD[�ORVV�FDUU\IRUZDUGV�DV�D�PHDVXUH�IRU�WD[�

��/\V�HW�DO���������GHQRWH�VXFK�VWDQGDUG�FRQIRUPLQJ�DFFRXQWLQJ�SUDFWLFHV�WKDW�XQLQWHQWLRQDOO\�UHYHDO�PDQDJHUV¶�
SULYDWH� LQIRUPDWLRQ� DV�SDVVLYH� VLJQDOLQJ��$PRQJ�RWKHUV��*OHDVRQ� HW� DO�� �������SURYLGH� HYLGHQFH� WKDW� ILQDQFLDO�
UHVWDWHPHQWV�DUH�SXQLVKHG�E\�FDSLWDO�PDUNHWV��
��7KH�UHDVRQ�LV�WKDW�GHIHUUHG�WD[�DVVHWV�IURP�WD[�ORVV�FDUU\IRUZDUGV�DUH�SRVLWLYHO\�DIIHFWHG�QRW�RQO\�E\�IXWXUH�WD[DEOH�
LQFRPH�EXW�DOVR�E\�IRUPHU�WD[�ORVVHV��)RU�H[DPSOH��DGGLWLRQDO�WD[�ORVVHV�LQ�WKH�SDVW�LQFUHDVH�WKH�WRWDO�DPRXQW�RI�
WD[�ORVV�FDUU\IRUZDUGV��ZKLFK�FDQ�UHVXOW�LQ�KLJKHU�H[SHFWHG�IXWXUH�WD[�VDYLQJV��EXW�GR�QRW�QHFHVVDULO\�LPSO\�EHWWHU�
IXWXUH�ILUP�SHUIRUPDQFH��
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ORVVHV�WKDW�FDQQRW�EH�RIIVHW�LQ�IXWXUH�SHULRGV��)RU�H[DPSOH��D�ILUP�ZLWK�D�KLJK�DYHUDJH�WD[�UDWH�

DQG� D� ORZ� IUDFWLRQ� RI� YDOXDEOH� ORVVHV�PD\� KDYH� WKH� VDPH� GHIHUUHG� WD[� DVVHW� IURP� WD[� ORVV�

FDUU\IRUZDUGV�DV�D�ILUP�ZLWK�D�ORZ�DYHUDJH�WD[�UDWH�DQG�D�KLJK�IUDFWLRQ�RI�YDOXDEOH�ORVVHV���

)URP� D� WKHRUHWLFDO� SHUVSHFWLYH�� XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV� VKRXOG� EH� QHJDWLYHO\�

FRUUHODWHG�ZLWK�IXWXUH�ILUP�SHUIRUPDQFH��$Q�LQFUHDVH�LQ�XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV�

FRXOG�EH�GULYHQ�E\�HLWKHU� DQ� LPSDLUPHQW�RI�GHIHUUHG� WD[� DVVHWV� IURP� WD[� ORVV� FDUU\IRUZDUGV�

�QHJDWLYHO\�DGMXVWHG�H[SHFWDWLRQV��RU�DGGLWLRQDO�XQUHFRJQL]HG�ORVVHV�LQ�WKH�FXUUHQW�SHULRG��6LQFH�

FXUUHQW�ORVVHV�DUH�D�SUHGLFWRU�RI�IXWXUH�ORVVHV��/L���������ERWK�FDVHV�VXJJHVW�D�UHGXFWLRQ�LQ�IXWXUH�

ILUP� SHUIRUPDQFH�� $� UHGXFWLRQ� LQ� XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV� FRXOG� EH� GXH� WR�D��

UHYHUVDO� RI� DQ� LPSDLUPHQW� ORVV� �SRVLWLYHO\� DGMXVWHG� H[SHFWDWLRQV��� E��D� UHGXFWLRQ� LQ�

XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV�UHVXOWLQJ�IURP�D�VHWWOHPHQW�ZLWK�FXUUHQW�HDUQLQJV��RU�F��WKH�

H[SLUDWLRQ�RI�XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV��$W�OHDVW�FDVHV�D��DQG�E��VXJJHVW�KLJKHU�IXWXUH�

ILUP�SHUIRUPDQFH��:H�K\SRWKHVL]H�WKH�IROORZLQJ��

+�D��� 7KHUH�LV�D�QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV�DQG�IXWXUH�

ILUP�SHUIRUPDQFH��

+�E��� 7KH� FRQVLGHUDWLRQ� RI� XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV� LPSURYHV� WKH� DFFXUDF\� RI�

IRUHFDVWV�RI�IXWXUH�ILUP�SHUIRUPDQFH��

,Q�RXU�GDWD��ZH�ILQG�JUHDW�KHWHURJHQHLW\�RI�WKH�WD[�IRRWQRWH�DQG�YROXQWDU\�GLVFORVXUH�EHKDYLRU�

FRQFHUQLQJ� WD[� ORVV�FDUU\IRUZDUGV� �VHH�6HFWLRQ�������)RU�H[DPSOH���������RI�RXU� ILUP±\HDU�

REVHUYDWLRQV�YROXQWDULO\�GLVFORVH� WKH�ERRN�YDOXH�RI� WKH�YDOXDWLRQ�DOORZDQFH�RQ�GHIHUUHG� WD[�

DVVHWV� IURP� WD[� ORVV� FDUU\IRUZDUGV� DQG�������� WKH� WRWDO� DPRXQW� RI� WD[� ORVV� FDUU\IRUZDUGV�ř

&RQVLGHULQJ�RWKHU�UHVHDUFK��'KDOLZDO�HW�DO���������*RUGRQ�DQG�-RRV��������+HUERKQ�HW�DO���������

DV�ZHOO�DV�WKH�OLWHUDWXUH�RQ�WD[�GLVFORVXUH��)ODJPHLHU�DQG�0�OOHU��������+DPURXQL�HW�DO���������

��7KH�WRWDO�DPRXQW�RI�WD[�ORVV�FDUU\IRUZDUGV�LV�FRQVLGHUHG�YROXQWDULO\�GLVFORVHG�LI�LW�LV�GLVFORVHG�HLWKHU�GLUHFWO\�RU�
LQGLUHFWO\�E\�GLVFORVLQJ�WKH�DPRXQW�RI�XQUHFRJQL]HG�DQG�UHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV�VLPXOWDQHRXVO\��
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-LDR���������ZH�H[SHFW� WKH�SURYLVLRQ�RI�PRUH�GHWDLOHG��YROXQWDU\��DFFRXQWLQJ�LQIRUPDWLRQ�WR�

LPSURYH�IRUHFDVWLQJ�PRGHOV�RQ�IXWXUH�ILUP�SHUIRUPDQFH��:H�K\SRWKHVL]H�WKH�IROORZLQJ��

+�F��� &RQVLGHULQJ�DGGLWLRQDO��YROXQWDU\��LQIRUPDWLRQ�RQ�WD[�ORVV�FDUU\IRUZDUGV�DQG�GHIHUUHG�

WD[HV�LPSURYHV�WKH�DFFXUDF\�RI�IRUHFDVWV�RI�IXWXUH�ILUP�SHUIRUPDQFH��

$FFRXQWLQJ�DQG�ILQDQFH�UHVHDUFK�SURYLGHV�FRPSHOOLQJ�HYLGHQFH�WKDW�QHJDWLYH�FDVK�IORZV�DQG�

ORVVHV�DUH��RQ�DYHUDJH��OHVV�SHUVLVWHQW�WKDQ�SRVLWLYH�FDVK�IORZV�DQG�HDUQLQJV��+D\Q��������-RRV�

DQG�3OHVNR��������/L���������1HYHUWKHOHVV��ZLGHO\�DSSOLHG�IRUHFDVWLQJ�PRGHOV�RI�FDVK�IORZV�DQG�

HDUQLQJV�WUHDW�ORVVHV�DQG�QHJDWLYH�FDVK�IORZV�WKH�VDPH�ZD\�DV�SURILWV�DQG�SRVLWLYH�FDVK�IORZV�

�%DUWK�HW�DO�������� %RVWZLFN�HW�DO���������'LFKHY�DQG�7DQJ��������+RX�DQG�5RELQVRQ�������

.LP�DQG�.URVV������� /HY�HW�DO����������:KLOH�VRPH�SDSHUV�DFNQRZOHGJH�WHQGHQFLHV�RI�ORVV�

UHYHUVDO��)DPD�DQG�)UHQFK��������+D\Q��������/L���������RQO\�D�IHZ�H[SOLFLWO\�DFFRXQW�IRU�WKH�

GLIIHUHQFHV� RI� SURILW� DQG� ORVV� ILUPV� E\� DGGLQJ� D� GXPP\� YDULDEOH� IRU� ORVV� ILUPV� �)DPD� DQG�

)UHQFK��������+RX�HW�DO����������+RZHYHU��HYHQ�WKDW�DSSURDFK�PD\�EH�LQVXIILFLHQW�WR�FDSWXUH�

WKH� ORZHU� SHUVLVWHQFH� RI� QHJDWLYH� HDUQLQJV� DQG� FDVK� IORZV�� VLQFH� LW� GRHV� QRW� FRQVLGHU� WKH�

KHWHURJHQHLW\� LQ� WKH�FRUUHODWLRQ�RI� FXUUHQW� DQG� IXWXUH�SHUIRUPDQFH� IRU�SURILW� DQG� ORVV� ILUPV��

7KXV��H[LVWLQJ�IRUHFDVWLQJ�PRGHOV�VKRXOG�OHDG�WR�DQ�RYHUHVWLPDWLRQ�RI�WKH�SHUVLVWHQFH�RI�ORVVHV�

DQG�DQ�XQGHUHVWLPDWLRQ�RI�WKH�SHUVLVWHQFH�RI�SURILWV��:H�K\SRWKHVL]H�D�ZHDNHU�FRUUHODWLRQ�RI�

FXUUHQW�ILUP�SHUIRUPDQFH�ZLWK�IXWXUH�ILUP�SHUIRUPDQFH�IRU�ORVV�ILUPV��&RQVLGHULQJ�WKDW�DVSHFW�

VKRXOG�LQFUHDVH�WKH�DFFXUDF\�IRU�IRUHFDVWLQJ�PRGHOV��

+�D��� &RPSDUHG�WR�SRVLWLYH�FXUUHQW�ILUP�SHUIRUPDQFH��QHJDWLYH�FXUUHQW�ILUP�SHUIRUPDQFH�KDV�

D�ZHDNHU�FRUUHODWLRQ�ZLWK�IXWXUH�ILUP�SHUIRUPDQFH��

+�E��� $FFRXQWLQJ�IRU�WKH�KHWHURJHQHLW\�RI�WKH�SHUVLVWHQFH�RI�SRVLWLYH�DQG�QHJDWLYH�SHUIRUPDQFH�

LPSURYHV�WKH�DFFXUDF\�RI�IRUHFDVWV�RI�IXWXUH�ILUP�SHUIRUPDQFH��

5HVHDUFK�RQ�DFFRXQWLQJ�ORVVHV�GRFXPHQWV�WKDW�VRPH�ORVVHV�DUH�SHUVLVWHQW�ZKLOH�RWKHUV�DUH�QRW�

�'KDOLZDO� HW� DO��� ������+D\Q�� ������� -RRV� DQG� 3OHVNR� ������� DV�ZHOO� DV� /L� ������� SURYLGH�
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IRUHFDVWLQJ�PRGHOV� WR� LGHQWLI\�ILUP±\HDUV�ZLWK�SHUVLVWHQW� ORVVHV��(YLGHQFH�VXJJHVWV� WKDW�SDVW�

�SHUVLVWHQW��ORVVHV�SURYLGH�LQIRUPDWLRQ�DERXW�IXWXUH�ORVVHV��7KXV��ZH�K\SRWKHVL]H��

+�D��� 7KHUH� LV� D� QHJDWLYH� FRUUHODWLRQ� EHWZHHQ� SDVW� �SHUVLVWHQW�� ORVVHV� DQG� IXWXUH� ILUP�

SHUIRUPDQFH��

+�E��� 7KH�FRQVLGHUDWLRQ�RI�SDVW��SHUVLVWHQW��ORVVHV�LPSURYHV�WKH�DFFXUDF\�RI�IRUHFDVWV�RI�IXWXUH�

ILUP�SHUIRUPDQFH��

�� 'DWD�DQG�PHWKRGRORJ\�

����'DWD�

:H�XVH�KDQG�FROOHFWHG�DFFRXQWLQJ�LQIRUPDWLRQ�IURP�FRQVROLGDWHG�*HUPDQ�EXVLQHVV�UHSRUWV��:H�

PDQXDOO\�FROOHFW�FRQVROLGDWHG�,)56�DFFRXQWV�IURP������WR������IRU�DOO�ILUPV�WKDW�ZHUH�EHHQ�

OLVWHG�LQ�WKH�PRVW�UHOHYDQW�*HUPDQ�VWRFN�LQGLFHV��'$;����DQG�0'$;�����IRU�DW�OHDVW�RQH�\HDU�

IURP������XQWLO�������)RU�H[DPSOH��LI�D�ILUP�ZDV�OLVWHG�LQ�WKH�0'$;�LQ�������ZH�FRQVLGHU�WKH�

,)56�DFFRXQWV�RI�WKDW�ILUP�RYHU�WKH�ZKROH�SHULRG��2XU�JRDO�LV�WR�REWDLQ�D�FRPSUHKHQVLYH�WLPH�

VHULHV�RI�,)56�DFFRXQWV��&RQVROLGDWHG�,)56�DFFRXQWV�EHFDPH�REOLJDWRU\�IRU�DOO�OLVWHG�ILUPV�RQ�

WKH�*HUPDQ�VWRFN�PDUNHW�LQ������Ś�,Q�DGGLWLRQ��ZH�FRQVLGHU�,)56�DFFRXQWV�IURP������LI�WKH\�

DUH�DYDLODEOH��$OWRJHWKHU��ZH�REWDLQ�����REVHUYDWLRQV�IURP�����ILUPV�ś

8VLQJ�WKH�:RUOGVFRSH�GDWDEDVH��7KRPVRQ�5HXWHUV���������ZH�FRPSOHPHQW�RXU�KDQG�FROOHFWHG�

GDWD�ZLWK� DQQXDO� DFFRXQWLQJ� LQIRUPDWLRQ�� VHDUFKLQJ� IRU�PLVVLQJ� LQIRUPDWLRQ� LQ�:RUOGVFRSH�

ZKHQ� SRVVLEOH�� :H� DOVR� VHQW� UHTXHVWV� E\� PDLO� WR� DOO� ILUPV� ZLWK� PLVVLQJ� LQIRUPDWLRQ� RQ�

D��GHIHUUHG� WD[� DVVHWV� IURP� WD[� ORVV� FDUU\IRUZDUGV�� E��WKH� DPRXQW� RI� XQXVHG� WD[� ORVV�

FDUU\IRUZDUGV�WKDW�KDG�QRW�EHHQ�UHFRJQL]HG�DV�GHIHUUHG�WD[�DVVHWV��DQG�F��WKH�DJJUHJDWH�DPRXQW�

RI� UHFRJQL]HG� DQG� XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV� LQ� WKHLU� DQQXDO� UHSRUWV��:H� FKDQJH�

REVHUYDWLRQV�ZLWK�D�GHYLDWLQJ�ILVFDO�\HDU�WR�WKH�FDOHQGDU�\HDU�LQ�ZKLFK�WKH�ILVFDO�\HDU�HQGHG�

��)LUPV�OLVWHG�DW�QRQ�(8�VWRFNV�H[FKDQJHV�DQG�XVLQJ�QRQ�(8�ILQDQFLDO�UHSRUWLQJ�VWDQGDUGV�ZHUH�SHUPLWWHG�WR�GHOD\�
WKH�DGRSWLRQ�RI�,)56�XQWLO�������KWWSV���ZZZ�LDVSOXV�FRP�HQ�MXULVGLFWLRQV�HXURSH�JHUPDQ\��VHH�DOVR�3Z&���������
ϱ ,Q�DGGLWLRQ�����EXVLQHVV�DQQXDO�UHSRUWV�ZHUH�XQDYDLODEOH�GXH�WR�LQVROYHQFLHV��PHUJHUV��RU�DFTXLVLWLRQV��HYHQ�XSRQ�
UHTXHVW�YLD�PDLO��7KHVH�UHSRUWV�ZHUH�QRW�LQFOXGHG�LQ�RXU�LQLWLDO�VDPSOH�
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�H�J��� ����� IRU� WKH� ILVFDO� \HDU� IURP� 2FWREHU� ����� WR� $XJXVW� ������� ,Q� FDVH� RI� ILQDQFLDO�

UHVWDWHPHQWV�� ZH� XVH� WKH� FRUUHFWHG� DFFRXQWV� WR� DYRLG� HUURUV�� /RVV� FDUU\IRUZDUGV� LQ� IRUHLJQ�

FXUUHQFLHV�DUH�FRQYHUWHG�WR�HXUR�YDOXHV�XVLQJ�WKH�FRQYHUVLRQ�UDWH�RQ�WKH�DFFRXQWLQJ�GDWH��7R�

REWDLQ� D� FRQVLVWHQW� GDWD� VHW�� ZH� H[FOXGH� REVHUYDWLRQV� ZLWK� LQFRPSOHWH� ILVFDO� \HDUV� ����

REVHUYDWLRQV���LQFRQVLVWHQW�VWDWHPHQWV��WKUHH�REVHUYDWLRQV���RU�PLVVLQJ�YDOXHV�����REVHUYDWLRQV��

UHJDUGLQJ� WRWDO�DVVHWV��RSHUDWLQJ�FDVK� IORZV��DQG�HDUQLQJV�EHIRUH� WD[HV�DW� WLPH� W� �7$W��&)2W��

(%7W���6LQFH�RXU�JRDO�LV�WR�SUHGLFW�IXWXUH�ILUP�SHUIRUPDQFH��ZH�DOVR�H[FOXGH�REVHUYDWLRQV�ZLWK�

PLVVLQJ� LQIRUPDWLRQ� RQ� FDVK� IORZV� DQG� HDUQLQJV� WKH� QH[W� \HDU� �&)2W����(%7W����� 2XU� ILQDO�

VDPSOH�FRQWDLQV�����REVHUYDWLRQV�DQG�ZH�SURYLGH�GHWDLOHG�LQIRUPDWLRQ�LQ�7DEOH����

>7DEOH���DERXW�KHUH@�

2XU�VDPSOH�GRFXPHQWV�ZLGH�KHWHURJHQHLW\�LQ�GLVFORVXUH�EHKDYLRU�UHJDUGLQJ�GHIHUUHG�WD[HV�DQG�

WD[� ORVV� FDUU\IRUZDUGV�� :KLOH� WKHUH� LV� QR� PDQGDWRU\� LQIRUPDWLRQ� UHJDUGLQJ� WD[� ORVV�

FDUU\IRUZDUGV�IRU�VRPH�ILUP±\HDUV��DGGLWLRQDO�LQIRUPDWLRQ�LV�GLVFORVHG�LQ�D�VLJQLILFDQW�QXPEHU�

RI�REVHUYDWLRQV��7DEOH���SURYLGHV�GHWDLOHG�GRFXPHQWDWLRQ�RI�WKH�GLVFORVXUH�EHKDYLRU�LQ�RXU�GDWD��

$V� PDQGDWRU\� LQIRUPDWLRQ� �VHH� ,$6� �����H� DQG� ,$6� �����J�L���� ZH� FRQVLGHU� UHFRJQL]HG�

GHIHUUHG�WD[�DVVHWV�IURP�WD[�ORVV�FDUU\IRUZDUGV��'7$�/&)��DV�ZHOO�DV�WKH�YDOXH�RI�XQUHFRJQL]HG�

WD[�ORVV�FDUU\IRUZDUGV��8/&)��,Q�DGGLWLRQ��ZH�UHSRUW�YROXQWDU\�GLVFORVXUH�IRU�WKH�ERRN�YDOXH�RI�

WKH�YDOXDWLRQ�DOORZDQFH� UHJDUGLQJ�GHIHUUHG� WD[�DVVHWV� IURP�WD[� ORVV�FDUU\IRUZDUGV��9$/�� WKH�

FKDQJH� LQ� WKH� FRUUHVSRQGLQJ� YDOXDWLRQ� DOORZDQFH�� 9$/�� DQG� WKH� WRWDO� DPRXQW� RI� WD[� ORVV�

FDUU\IRUZDUGV�7/&)��L�H���WKH�VXP�RI�UHFRJQL]HG�DQG�XQUHFRJQL]HG�FDUU\IRUZDUGV���

>7DEOH���DERXW�KHUH@�

,W�WXUQV�RXW�WKDW�LQIRUPDWLRQ�RQ�GHIHUUHG�WD[�DVVHWV�IURP�WD[�ORVV�FDUU\IRUZDUGV�LV�SURYLGHG�LQ�

WKH�WD[�IRRWQRWH�LQ�RQO\��������RI�WKH�REVHUYDWLRQV�DQG�RQ�XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV�

LQ�RQO\���������GHVSLWH�WKHVH�GLVFORVXUHV�EHLQJ�PDQGDWRU\�DFFRUGLQJ�WR�,$6��������7KXV��PRUH�

WKDQ�D�TXDUWHU�RI�RXU�REVHUYDWLRQV�GR�QRW�SURYLGH�DOO�WKH�UHTXLUHG�LWHPV��,Q�WKH�FDVH�RI�GHIHUUHG�

WD[�DVVHWV�IURP�WD[�ORVV�FDUU\IRUZDUGV��WKLV�ODFN�LV�PDLQO\�GULYHQ�E\�REVHUYDWLRQV�GLVFORVLQJ�DQ�
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DJJUHJDWH� VXP� RI� DOO� GHIHUUHG� WD[� DVVHWV� �H�J��� IURP� WD[� ORVV� FDUU\IRUZDUGV� DQG� WLPLQJ�

GLIIHUHQFHV���RI�GLIIHUHQW�FRPSRQHQWV�RI�GHIHUUHG�WD[�DVVHWV��IURP�WD[�ORVV�FDUU\IRUZDUGV�DQG�

LQWHUHVWV���RU�WKH�QHW�RI�GHIHUUHG�WD[�DVVHWV�DQG�GHIHUUHG�WD[�OLDELOLWLHV��,W�LV�QRW�SRVVLEOH�WR�LGHQWLI\�

GHIHUUHG� WD[� DVVHWV� IURP� WD[� ORVV� FDUU\IRUZDUGV� LQ� WKHVH� FDVHV�� 6LPLODU� LVVXHV� KROG� IRU�

XQUHFRJQL]HG� WD[� ORVV�FDUU\IRUZDUGV�� VLQFH�VRPH�REVHUYDWLRQV�SURYLGH� WKH�DJJUHJDWH�VXP�RI�

WRWDO�WD[�ORVV�FDUU\IRUZDUGV�LQVWHDG�RI�WKHLU�XQUHFRJQL]HG�FRPSRQHQW��,W�LV�SRVVLEOH�WKDW�VRPH�

REVHUYDWLRQV�GR�QRW�GLVFORVH�LQIRUPDWLRQ��VLQFH�WKH�YDOXH�RI�WKHLU�WD[�ORVV�FDUU\IRUZDUGV�LV�]HUR��

+RZHYHU�� LI� WKH�LQIRUPDWLRQ�LQ�WKH�WD[�IRRWQRWH�GRHV�QRW�DOORZ�IRU�WKH�LGHQWLILFDWLRQ�RI�VXFK�

FDVHV��ZH�WUHDW�WKDW�LQIRUPDWLRQ�DV�PLVVLQJ��$V�PHQWLRQHG�EHIRUH��ZH�PDLO�D�UHTXHVW�WR�DOO�ILUPV�

ZLWK�PLVVLQJ�LQIRUPDWLRQ�WR�SURYLGH�XV�ZLWK�WKDW�GDWD��&RQFOXGLQJ��ZH�WUHDW�DOO�REVHUYDWLRQV�

ZLWKRXW� GHWDLOHG� LQIRUPDWLRQ� RQ� HLWKHU� GHIHUUHG� WD[� DVVHWV� IURP� WD[� ORVV� FDUU\IRUZDUGV� RU�

XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV�DV�QRQ�GLVFORVXUHV�LI�HLWKHU��D��WKH�FRUUHVSRQGLQJ�YDOXHV�

DUH� UHSRUWHG� LQ� DQ� DJJUHJDWH� VXP� ZLWK� RWKHU� LWHPV� RU� �E��WKH� FRUUHVSRQGLQJ� LWHPV� DUH� QRW�

UHSRUWHG�DQG����RXU�PDLOHG�UHTXHVW�UHJDUGLQJ�WKHVH�LWHPV�ZDV�QRW�DQVZHUHG��:KLOH�SDUW�RI�WKH�

UHODWLYHO\�KLJK�QRQ�GLVFORVXUH�RI�PDQGDWRU\�LWHPV�VKRXOG�EH�VXEMHFW�WR�WKH�,)56�LQWURGXFWLRQ�

SHULRG��7DEOH�����RXU�ILQGLQJV�DOVR�FDVW�GRXEW�RQ�WKH�TXDOLW\�RI�,)56�DFFRXQWLQJ�SUDFWLFHV��

,QIRUPDWLRQ�WKDW�,$6�������GRHV�QRW�UHTXLUH�LV�YROXQWDULO\�SURYLGHG�LQ�D�VLJQLILFDQW�QXPEHU�RI�

REVHUYDWLRQV���������UHSRUW�WKH�ERRN�YDOXH�RI�WKH�YDOXDWLRQ�DOORZDQFH�RQ�GHIHUUHG�WD[�DVVHWV�

IURP�WD[�ORVV�FDUU\IRUZDUGV���������WKH�FKDQJH�RI�WKH�FRUUHVSRQGLQJ�YDOXDWLRQ�DOORZDQFH�LQ�

WKH� FXUUHQW� \HDU�� DQG� PRUH� WKDQ� KDOI� ��������� WKH� DJJUHJDWH� DPRXQW� RI� WRWDO� WD[� ORVV�

FDUU\IRUZDUGV��0DQGDWRU\�DQG�YROXQWDU\�GLVFORVXUHV�LQFUHDVH�RYHU�WLPH��ZKLFK�VKRXOG�EH�GXH�

WR�WKH�LQWURGXFWLRQ�SHULRG�RI�WKH�,)56�IURP������WR�������:H�H[SHFW�WKDW�ILUPV�QHHGHG�WLPH�WR�

IXOO\�LPSOHPHQW�,)56�WD[�DFFRXQWLQJ��

7KH�VWDWLVWLFV�LQ�7DEOH���KDYH�WZR�LPSRUWDQW�LPSOLFDWLRQV�IRU�RXU�DQDO\VLV��)LUVW��DOWKRXJK�ZH�

ZDQW�WR�DGGUHVV�WKH�LQIRUPDWLRQDO�YDOXH�RI�PDQGDWRU\�DQG�YROXQWDU\�,)56�LQIRUPDWLRQ��QRW�DOO�

ILUPV�GLVFORVH�WKDW�LQIRUPDWLRQ��7KXV��RXU�HPSLULFDO�VSHFLILFDWLRQ�PXVW�DFFRXQW�IRU�WKH�IDFW�WKDW�
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QRW� DOO�REVHUYDWLRQV�SURYLGH� WKH� VDPH� LQIRUPDWLRQ� LQ� WKHLU� ILQDQFLDO� UHSRUWV��7R�DGGUHVV� WKLV�

SUREOHP�� ZH� XVH� GXPP\� YDULDEOHV� WR� DFFRXQW� IRU� REVHUYDWLRQV� GLVFORVLQJ� �'�  � ��� RU� QRW�

GLVFORVLQJ��'� ����D�FHUWDLQ�W\SH�RI�LQIRUPDWLRQ��6HFRQG��SRRU�GLVFORVXUH�FRXOG�EH�D�UHG�IODJ�IRU�

LQYHVWRUV��$V� VXJJHVWHG� E\�+DPURXQL� HW� DO�� ������� DQG� -LDR� �������� ILUPV�ZLWK� SRRU� IXWXUH�

H[SHFWHG�SHUIRUPDQFH�FRXOG�FKRRVH�D�ORZHU�GLVFORVXUH�OHYHO��HYHQ�LI�WKLV�LQFUHDVHG�WKHLU�FRVW�RI�

FDSLWDO��+HDO\�DQG�3DOHSX��������9HUUHFFKLD���������7KHUHIRUH��ZH�WHVW�LI�REVHUYDWLRQV�ZLWK�D�

KLJKHU�GLVFORVXUH�OHYHO�GLIIHU��RQ�DYHUDJH��IURP�REVHUYDWLRQV�ZLWK�D�ORZHU�GLVFORVXUH�OHYHO�DQG�

LI�D�KLJKHU�GLVFORVXUH�OHYHO�LPSURYHV�SHUIRUPDQFH�IRUHFDVWV��+�F���

:H� XVH� WKH� JHQHUDO� LQGXVWU\� FODVVLILFDWLRQ� RI� 7KRPVRQ� 5HXWHUV� ������� WR� DOORFDWH� RXU�

REVHUYDWLRQV� WR� LQGXVWULHV��%\� IDU� WKH�PDMRULW\�RI�RXU�REVHUYDWLRQV� DUH� LQGXVWULDO� ILUPV� �����

ILUP±\HDUV���)XUWKHU�UHOHYDQW�LQGXVWULHV�DUH�SXEOLF�XWLOLWLHV�����ILUP±\HDUV���WUDQVSRUWDWLRQ�����

ILUP±\HDUV���EDQNV�����ILUP±\HDUV���LQVXUDQFHV�����ILUP±\HDUV���DQG�ILQDQFLDO�VHUYLFH�SURYLGHUV�

DQG�RWKHU�ILUPV�����ILUP±\HDUV���'XH�WR�WKH�OLPLWHG�QXPEHU�RI�REVHUYDWLRQV��ZH�DEVWDLQ�IURP�D�

PRUH�SUHFLVH�LQGXVWU\�FODVVLILFDWLRQ�DQG�WKH�H[FOXVLRQ�RI�ILQDQFLDO�ILUPV�DQG�SRWHQWLDO�RXWOLHUV�

IURP�RXU�PDLQ�VHWWLQJ��IRU�DQ�DQDO\VLV�H[FOXGLQJ�ILQDQFLDO�ILUPV�DQG�RXWOLHUV��VHH�$SSHQGL[�$���

����0HWKRGRORJ\�

,Q�RXU�DQDO\VLV��ZH�UHIHU�WR�WKUHH�W\SHV�RI�HPSLULFDO�WHVWV��)LUVW��ZH�WHVW�WKH�FRUUHODWLRQ�RI�RXU�

H[SODQDWRU\�YDULDEOHV�ZLWK�IXWXUH�SHUIRUPDQFH�PHDVXUHV��*HQHUDOO\��LQGLFDWRUV�IRU�IXWXUH�ORVVHV�

VKRXOG�EH�QHJDWLYHO\�FRUUHODWHG�ZLWK�IXWXUH�ILUP�SHUIRUPDQFH��+�D��+�D��+�D���6HFRQG��ZH�WHVW�

ZKHWKHU�WKH�LQFOXVLRQ�RI�DGGLWLRQDO�H[SODQDWRU\�YDULDEOHV�LQFUHDVHV�WKH�H[SODQDWRU\�SRZHU�RI�

RXU� IRUHFDVWLQJ� UHJUHVVLRQV�� 7KHVH� LQ�VDPSOH� WHVWV� PDLQO\� UHO\� RQ� )�WHVWV�� DV� ZHOO� DV� RQ�

FRPSDULVRQV�RI�DGMXVWHG�5��YDOXHV��7KLUG�DQG�PRVW�UHOHYDQW��ZH�SHUIRUP�RXW�RI�VDPSOH�WHVWV�LI�

DQG�KRZ�WKH�LQFOXVLRQ�RI�DGGLWLRQDO�H[SODQDWRU\�YDULDEOHV�DIIHFWV�WKH�SUHGLFWLYH�DELOLW\�RI�RXU�

IRUHFDVWLQJ�PRGHOV��+�E��+�F��+�E��+�E���$V�LQGLFDWRUV�IRU�RXU�RXW�RI�VDPSOH�WHVWV��ZH�UHIHU�

WR�WKH�PHDQ�DEVROXWH�IRUHFDVW�HUURU��0$)(��DQG�7KHLO¶V�8��(QJ�DQG�9LFKLWVDUDZRQJ��������/HY�

HW�DO����������0$)(�LV�WKH�PHDQ�RI�WKH�DEVROXWH�GLIIHUHQFHV�RI�DFWXDO�DQG�SUHGLFWHG�SHUIRUPDQFH��
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7KHLO¶V�8�VWDWLVWLF� LV� WKH�XQZHLJKWHG�DYHUDJH�RI�8�VWDWLVWLFV�RYHU�DOO�SUHGLFWHG�\HDUV��ZLWK�8�

GHILQHG�DV�
� �

8 $FWXDO )RUHFDVW $FWXDO
��7KXV��7KHLO¶V�8�SURYLGHV�D�ZHLJKWHG�

DYHUDJH�VWDWLVWLF�RI�IRUHFDVWLQJ�HUURUV��ZLWK�KLJKHU�ZHLJKWV�RQ�ODUJHU�HUURUV��

:H�LQLWLDOO\�IRFXV�RQ�WZR�SUH�WD[�SHUIRUPDQFH�PHDVXUHV�DV�WKH�GHSHQGHQW�YDULDEOHV��D���SUH�

WD[��FDVK�IORZ�IURP�RSHUDWLRQV��&)2��DQG�E��HDUQLQJV�EHIRUH�WD[HV��(%7���)RU�FDVK�IORZV��ZH�

DGMXVW�WKH�DIWHU�WD[�RSHUDWLQJ�FDVK�IORZ�DV�SURYLGHG�E\�:RUOGVFRSH��1HW�&DVK�IORZ�±�2SHUDWLQJ�

$FWLYLWLHV�)LHOG��������E\�FXUUHQW�WD[HV�FRUUHVSRQGLQJ�WR�,$6�������WR�DSSUR[LPDWH�WKH�SUH�WD[�

RSHUDWLQJ� FDVK� IORZ�� ,Q� 6HFWLRQ� ����� ZH� H[WHQG� WKH� DQDO\VLV� WR� WKH� SRVW�WD[� SHUIRUPDQFH�

PHDVXUHV�RI�FDVK�IORZ�DIWHU�FDVK�WD[HV��&)$7��DQG�HDUQLQJV�DIWHU�WD[HV��($7�

)ROORZLQJ�WKH�OLWHUDWXUH�RQ�WKH�SUHGLFWLRQ�RI�IXWXUH�FDVK�IORZV�DQG�HDUQLQJV��%DUWK�HW�DO���������

'HFKRZ�HW�DO���������(QJ�DQG�9LFKLWVDUDZRQJ��������)LQJHU��������/HY�HW�DO���������/RUHN�DQG�

:LOOLQJHU���������ZH�UHO\�RQ�WZR�ZLGHO\�DSSOLHG�UHIHUHQFH�PRGHOV��)LUVW��WKH�ILQGLQJV�RI�/HY�HW�

DO�� ������� VXJJHVW� WKDW� D� VLPSOH� SUHGLFWLRQ� PRGHO� ZLWK� FXUUHQW� SHUIRUPDQFH� DV� WKH� RQO\�

H[SODQDWRU\�YDULDEOH�FRXOG�EH�ZHOO�VXLWHG�WR�SUHGLFW�IXWXUH�ILUP�SHUIRUPDQFH��7KXV��VLPLODU�WR�

+HUERKQ�HW�DO�����������RXU�EDVHOLQH�PRGHO�UHJUHVVHV�D�PHDVXUH�RI�IXWXUH�ILUP�SHUIRUPDQFH��H�J���

RSHUDWLQJ�FDVK�IORZ���3(5)W�[��RQ�WKH�VDPH�FXUUHQW�SHUIRUPDQFH�PHDVXUH��3(5)W��DQG�GXPP\�

FRQWURO�YDULDEOHV�IRU�LQGXVWU\�DQG�\HDU�IL[HG�HIIHFWV�Ŝ�&RUUHVSRQGLQJ�WR�)ODJPHLHU���������ZH�

VFDOH�SHUIRUPDQFH�PHDVXUHV�E\�WRWDO�DVVHWV��

� � �LW [ LW L W LW3(5) 3(5) ,1'8675< <($5 X � ����

6HFRQG��D�ZLGHO\�DSSOLHG�PRGHO�IRU�WKH�SUHGLFWLRQ�RI�FDVK�IORZV��%RVWZLFN�HW�DO���������ZLWK�

IXUWKHU�UHIHUHQFHV��LV�WKH�DSSURDFK�RI�%DUWK�HW�DO���������LQ�WKH�IROORZLQJ�%&1���ZKLFK�UHJUHVVHV�

IXWXUH� FDVK� IORZ� RQ� FXUUHQW� FDVK� IORZ� DQG� VL[� DFFUXDO� YDULDEOHV�� ,Q� GHWDLO�� WKH�%&1�PRGHO�

FRQVLGHUV�WKH�FXUUHQW�\HDU¶V�FKDQJH�LQ�DFFRXQWV�UHFHLYDEOH�� $5���FKDQJH�LQ�DFFRXQWV�SD\DEOH�

��6LQFH�SHUIRUPDQFH�LV�VFDOHG�E\�WRWDO�DVVHWV��LW�GRHV�QRW�VHHP�WR�EH�QHFHVVDU\�WR�H[SOLFLWO\�FRQWURO�IRU�ILUP�VL]H��
:H�IXUWKHU�DGGUHVV�WKLV�LVVXH�LQ�$SSHQGL[�%��
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� $3���FKDQJH�LQ�LQYHQWRULHV�� ,19���GHSUHFLDWLRQ��'(35���DPRUWL]DWLRQ��$0257���DQG�RWKHU�

FKDQJHV� LQ�DFFUXDOV� �27+(5���ZKHUH�27+(5� LV� WKH�GLIIHUHQFH� LQ�HDUQLQJV�EHIRUH� WD[HV�DQG�

RSHUDWLQJ�FDVK�IORZ�DGMXVWHG�E\�WKH�ILYH�RWKHU�DFFUXDO�LWHPV�RI�WKH�UHJUHVVLRQ�PRGHO��27+(5�

 �(%7�±��&)2��� $5�±� $3��� ,19���'(35���$0257����:H�VFDOH�DOO�YDULDEOHV�E\�WRWDO�

DVVHWV��:KLOH� WKLV�PRGHO� KDV� EHHQ� W\SLFDOO\� XVHG� IRU� WKH� SUHGLFWLRQ� RI� RQH�\HDU�DKHDG� FDVK�

IORZV��LW�FDQ�DOVR�EH�XVHG�IRU�WKH�SUHGLFWLRQ�RI�RWKHU�SHUIRUPDQFH�PHDVXUHV�LQ�WKH�QH[W�\HDU�RU�

PRUH�GLVWLQFW�IXWXUH�SHULRGV��$�JHQHUDOL]HG�YHUVLRQ�RI�WKH�PRGHO�LV�

� � � � �

� � � �

LW [ LW LW LW LW LW

LW LW L W LW

3(5) 3(5) $5 $3 ,19 '(35

$0257 27+(5 ,1'8675< <($5 X � ����

7R�DQDO\]H�WKH�UHOHYDQFH�RI�DGGLWLRQDO�DFFRXQWLQJ�LWHPV��ZH�WHVW�LI�WKH�LQFOXVLRQ�RI�WKHVH�LWHPV�

LQFUHDVHV� WKH� H[SODQDWRU\� SRZHU� �LQ�VDPSOH� WHVWV�� DV� ZHOO� DV� WKH� SUHGLFWLYH� DELOLW\� �RXW�RI�

VDPSOH�WHVWV��RI�WKH�EDVHOLQH�PRGHO�DQG�WKH�%&1�PRGHO��,I�ZH�UHIHU�WR�WKH�EDVHOLQH�PRGHO�DV�D�

UHIHUHQFH�SRLQW�DQG�FRQVLGHU�DOO�DGGLWLRQDO�YDULDEOHV��ZH�REWDLQ�WKH�IROORZLQJ�H[WHQGHG�PRGHO�

� � �

� � � �

� � �� ��

�� ��

LW [ LW LW LW LW

8/&) 8/&) /6(4 /6(4
LW LW LW LW LW LW

7/&) 7/&) 9$/ 9$/
LW LW LW LW LW LW

9$/ 9$/
LW LW LW

3(5) 3(5) /266 /266 3(5)

' ' 8/&) ' ' /6(4

9' 9' 7/&) 9' 9' 9$/

9' 9' 9$/

�� ��

�� �� � �

'7$ /&) '7$ /&)
LW LW LW

'7$' '7/
LW LW LW LW L W LW

' ' '7$ /&)

' '7$' ' '7/ ,1'8675< <($5 X � ����

ZKHUH�/266� LV� D� GXPP\�YDULDEOH� IRU� ILUPV�ZLWK� QHJDWLYH� FXUUHQW� SHUIRUPDQFH��3(5)�� DQG�

FRQIRUPV�WR�WKH�IRUHFDVWLQJ�DSSURDFK�RI�)DPD�DQG�)UHQFK��������DQG�+RX�HW�DO����������7KH�

WHUP� /266 3(5) �� WKH� LQWHUDFWLRQ� WHUP�RI�/266� DQG�3(5)�� DFFRXQWV� IRU� WKH� IDFW� WKDW�ZH�

H[SHFW� ORZHU�HDUQLQJV�SHUVLVWHQFH�LI�3(5) LV�QHJDWLYH��+\SRWKHVLV�+�D�LPSOLHV� WKDW�SRVLWLYH�

RXWFRPHV�RI�FXUUHQW�ILUP�SHUIRUPDQFH�DUH�PRUH�SRVLWLYHO\�FRUUHODWHG�ZLWK�IXWXUH�SHUIRUPDQFH��

3(5)W�[��FRPSDUHG�WR�QHJDWLYH�SHUIRUPDQFH�RXWFRPHV��7KXV��WKH�LQFOXVLRQ�RI� /266 3(5)

DOORZV�+�D� WR� EH� WHVWHG��:H� H[SHFW� D� SRVLWLYH� DQG� VLJQLILFDQW� FRHIILFLHQW� IRU�3(5)� DQG� D�



���

QHJDWLYH�DQG�VLJQLILFDQW�FRHIILFLHQW�IRU�/266 3(5) ��7KH�DJJUHJDWH�SDUWLDO�HIIHFW�RI�QHJDWLYH�

FXUUHQW�ILUP�SHUIRUPDQFH�RQ�IXWXUH�SHUIRUPDQFH�LV�WKH�VXP�RI�ERWK�HIIHFWV��

7R� WHVW� +�D� DQG� +�E�� ZH� HQULFK� WKH� PRGHO� E\� LQIRUPDWLRQ� RQ� XQUHFRJQL]HG� WD[� ORVV�

FDUU\IRUZDUGV�VFDOHG�E\�WRWDO�DVVHWV��8/&)���7KH�OLWHUDWXUH�W\SLFDOO\�UHIHUV�WR�FKDQJHV�LQ�WKH�

DPRXQW�RI�XQUHFRJQL]HG�GHIHUUHG�WD[�DVVHWV��IURP�WD[�ORVV�FDUU\IRUZDUGV���*RUGRQ�DQG�-RRV��

������+HUERKQ�HW�DO����������$V�PHQWLRQHG�EHIRUH��WKH�LWHP�LV�QRW�PDQGDWRU\�XQGHU�,)56��:H�

XVH� WKH� FDUU\LQJ� DPRXQW� RI� XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV�� VLQFH� WKH� XVH� RI� DQQXDO�

XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUG�FKDQJHV�ZRXOG�UHVXOW�LQ�WKH�ORVV�RI�RQH�REVHUYDWLRQ�SHULRG��

,Q� DGGLWLRQ�� WKH� FDUU\LQJ� DPRXQW� RI� XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV� HQFRPSDVVHV�

LQIRUPDWLRQ� DERXW� XQUHFRJQL]HG� WD[�ORVV�FDUU\IRUZDUG� FKDQJHV� LQ� HDUOLHU� SHULRGV� �L�H��� W������

W�������ZKLFK�LQFUHDVHV�WKH�YDULDWLRQ�LQ�RXU�GDWD��DV�ZHOO�DV�WKH�H[SODQDWRU\�SRZHU�RI�RXU�PRGHOV��

7R�DFFRXQW�IRU�WKH�YDULDWLRQ�LQ�PDQGDWRU\�GLVFORVXUH�LQ�RXU�GDWD��ZH�IXUWKHU�LQFOXGH�WKH�GXPP\�

YDULDEOH� 8/&)' ��ZKLFK�HTXDOV�RQH�LI�XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV�KDYH�EHHQ�UHSRUWHG��

7KH�LQWHJUDWLRQ�RI�WKLV�YDULDEOH�KDV�WZR�EHQHILWV��)LUVW�� 8/&)' �FRQWUROV�IRU�GLIIHUHQFHV�EHWZHHQ�

REVHUYDWLRQV� UHSRUWLQJ� XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV� DQG� REVHUYDWLRQV� QRW� UHSRUWLQJ�

XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV��,W�WKHUHIRUH�DOORZV�XV�WR�NHHS�REVHUYDWLRQV�LQ�RXU�VDPSOH�

WKDW�GR�QRW�GLVFORVH�XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV��7KHVH�REVHUYDWLRQV� FRXOG�SURYLGH�

YDOXDEOH�LQIRUPDWLRQ��H�J���YROXQWDU\�GLVFORVXUH��DQG�LQFUHDVH�RXU�VDPSOH�VL]H��6HFRQG�� 8/&)'

SURYLGHV�XV�ZLWK�LQIRUPDWLRQ�LI�DQG�KRZ�D�ILUP¶V�KLJKHU�PDQGDWRU\�GLVFORVXUH�OHYHO�LV�UHODWHG�

WR�IXWXUH�ILUP�SHUIRUPDQFH��:KLOH�UHODWHG�WR�PDQGDWRU\�GLVFORVXUH��WKLV�VKRXOG�DOVR�EH�UHOHYDQW�

IRU� +�F� VXJJHVWLQJ� D� KLJKHU� SUHGLFWLYH� DELOLW\� LI� PRUH� YROXQWDULO\� GLVFORVHG� LQIRUPDWLRQ� LV�

FRQVLGHUHG�� :H� XVH� WKH� LQWHUDFWLRQ� RI� WKH� GXPP\� 8/&)' � ZLWK� XQUHFRJQL]HG� WD[� ORVV�

FDUU\IRUZDUGV�VFDOHG�E\�WRWDO�DVVHWV� 8/&)' 8/&) �WR�LGHQWLI\�WKH�HIIHFW�RI�XQUHFRJQL]HG�WD[�

ORVV�FDUU\IRUZDUGV��ZLWK�D�YDOXH�RI�]HUR�LQ�WKH�FDVH�RI�QRQ�UHSRUWLQJ���



���

7HVWLQJ�+�D�DQG�+�E��ZH�IXUWKHU�LQFOXGH� /6(4' �DQG� /6(4' /6(4 ��HQFRPSDVVLQJ�LQIRUPDWLRQ�

DERXW�WKH�SHUVLVWHQFH�RI�ORVVHV�LQ�HDUOLHU�SHULRGV��6LPLODU�WR� 8/&)' �� /6(4' �DFFRXQWV�IRU�ZKHWKHU�

VXFK�LQIRUPDWLRQ�LV�DYDLODEOH��:H�RQO\�FRQVLGHU�LQIRUPDWLRQ�IURP�,)56�DFFRXQWV��7KXV��LI�WKHUH�

ZDV�D�FKDQJH�LQ�WKH�DFFRXQWLQJ�PHWKRG�LQ�WKH�ODVW�WKUHH�\HDUV��ZH�UHJDUG�WKH�LQIRUPDWLRQ�RQ�

ORVV�SHUVLVWHQFH�DV�PLVVLQJ�DQG�VHW�WKH�YDOXH�RI� /6(4' �WR�]HUR��7KH�WHUP� /6(4' /6(4 �LV�WKH�

LQWHUDFWLRQ�RI� /6(4' �DQG�D�YDULDEOH�/6(4�ZLWK�D�YDOXH�RI�RQH�IRU�QHJDWLYH�ILUP�SHUIRUPDQFH�LQ�

WKH�ODVW�\HDU��HDUQLQJV�RU�FDVK�IORZV��GHSHQGLQJ�RQ�WKH�SHUIRUPDQFH�PHDVXUH�3(5)���D�YDOXH�RI�

WZR� IRU� QHJDWLYH� SHUIRUPDQFH� LQ� WKH� WZR� ODVW� \HDUV�� DQG� D� YDOXH� RI� WKUHH� IRU� QHJDWLYH�

SHUIRUPDQFH�LQ�WKH�WKUHH�ODVW�\HDUV� ,Q�RXU�VWDQGDUG�VSHFLILFDWLRQ��D�SRVLWLYH�YDOXH�RI�/6(4�GRHV�

QRW�UHTXLUH�D�ORVV�LQ�WKH�FXUUHQW�SHULRG���,Q�DOO�RWKHU�FDVHV��/6(4�WDNHV�D�YDOXH�RI�]HUR��

:H� LQFOXGH� D� FRPSUHKHQVLYH� VHW� RI� GXPP\� YDULDEOHV� DQG� LQWHUDFWLRQ� WHUPV� WR� WHVW� +�F�

VXJJHVWLQJ�D�SRVLWLYH�HIIHFW�RI�YROXQWDU\�GLVFORVHG�LQIRUPDWLRQ�RQ�SUHGLFWLYH�DELOLW\��,Q�GHWDLO��

ZH� FRQVLGHU� WKUHH� IRUPV� RI� YROXQWDU\� GLVFORVXUH�� D�� YROXQWDU\� GLVFORVXUH� RI� WRWDO� WD[� ORVV�

FDUU\IRUZDUGV�� ZLWK� WKH� GXPP\� YDULDEOH� 7/&)9' � DQG� WKH� LQWHUDFWLRQ� WHUP� 7/&)9' 7/&) ��

E��YROXQWDU\�GLVFORVXUH�RI�WKH�ERRN�YDOXH�RI�WKH�YDOXDWLRQ�DOORZDQFH�RQ�GHIHUUHG�WD[�DVVHWV�IURP�

WD[�ORVV�FDUU\IRUZDUGV��ZLWK�WKH�GXPP\�YDULDEOH� 9$/9' �DQG�WKH�LQWHUDFWLRQ�WHUP� 9$/9' 9$/ ���

DQG�F��YROXQWDU\�GLVFORVXUH�RI�WKH�DQQXDO�FKDQJH�LQ�WKH�FRUUHVSRQGLQJ�YDOXDWLRQ�DOORZDQFH��ZLWK�

WKH�GXPP\�YDULDEOH� 9$/9' �DQG�WKH�LQWHUDFWLRQ�WHUP� 9$/9' 9$/ ��

6LPLODU�WR�WKH�OLWHUDWXUH��)ODJPHLHU��������*RUGRQ�DQG�-RRV��������+HUERKQ�HW�DO����������ZH�

IXUWKHU� FRQVLGHU� DGGLWLRQDO� DFFRXQWLQJ� LWHPV� RQ� GHIHUUHG� WD[HV� LQFOXGLQJ� WKH� �PDQGDWRU\��

GLVFORVXUH� RI� UHFRJQL]HG� GHIHUUHG� WD[� DVVHWV� IURP� ORVV� FDUU\IRUZDUGV�� '7$ /&)' �� DQG� D�

��2QH�PLJKW�DUJXH�WKDW�/6(4�VKRXOG�RQO\�FRQVLGHU�SHUVLVWHQW�ORVVHV�RYHU�DW�OHDVW�WZR�SHULRGV��7KHUHIRUH��ZH�DOVR�
FDOFXODWH� DQ� DOWHUQDWLYH� VSHFLILFDWLRQ�� ZKHUH� /6(4� KDV� RQO\� SRVLWLYH� YDOXHV� LI� D�� WKHUH� KDV� EHHQ� D� QHJDWLYH�
SHUIRUPDQFH�LQ�WKH�ODVW�RQH��WZR��RU�WKUHH�\HDUV�DQG�E��FXUUHQW�ILUP�SHUIRUPDQFH�LV�QHJDWLYH��:KLOH�WKLV�VLJQLILFDQWO\�
UHGXFHV�WKH�QXPEHU�RI�REVHUYDWLRQV�ZLWK�SRVLWLYH�YDOXHV�RI�/6(4��LW�GRHV�QRW�OHDG�WR�EHWWHU�SUHGLFWLRQV��,QGHHG��
WKLV�DOWHUQDWLYH�YHUVLRQ�RI�/6(4�SHUIRUPV� W\SLFDOO\�ZRUVH� LQ�RXW�RI�VDPSOH� WHVWV�DQG� WKHUHIRUH� OHDGV� WR�KLJKHU�
IRUHFDVWLQJ�HUURUV���



���

FRUUHVSRQGLQJ� LQWHUDFWLRQ� WHUP� '7$ /&)' '7$ /&) �� 5HJDUGLQJ� GHIHUUHG� WD[� DVVHWV� IURP�

WLPLQJ� GLIIHUHQFHV�� '7$'�� DQG� GHIHUUHG� WD[� OLDELOLWLHV�� '7/�� ZH� DEVWDLQ� IURP� LQFOXGLQJ�

DGGLWLRQDO�GXPP\�YDULDEOHV�DQG�FRQILQH�RXUVHOYHV�WR�WKH�LQWHUDFWLRQ�WHUPV� '7$'' '7$' �DQG�

'7/' '7/ �� '7$'' �LV�DOPRVW�SHUIHFWO\�FROOLQHDU�ZLWK� '7$ /&)' �DQG�WKHUHIRUH�GRHV�QRW�SURYLGH�

DGGLWLRQDO�LQIRUPDWLRQ�� '7/' �KDV�D�YDOXH�RI�RQH�LQ�������RI�WKH�REVHUYDWLRQV�LQ�RXU�GDWD��7KHUH�

DUH� RQO\� ��� REVHUYDWLRQV� ZLWK� �'7/' �� D� QXPEHU� WKDW� VHHPV� WRR� VPDOO� IRU� PHDQLQJIXO�

LQIHUHQFHV��,Q�XQWDEXODWHG�UREXVWQHVV�FKHFNV��ZH�DOVR� WHVW�PRGHOV� WKDW� LQFOXGH�WKHVH�GXPP\�

YDULDEOHV�EXW�ILQG�QR�UHOHYDQW�FKDQJHV�LQ�WKH�HVWLPDWHV�IRU�RXU�RWKHU�FRYDULDWHV��7DEOH���SURYLGHV�

DQ�RYHUYLHZ�RI�WKH�GHILQLWLRQV�RI�WKH�GHSHQGHQW�DQG�H[SODQDWRU\�YDULDEOHV��

>7DEOH���DERXW�KHUH@�

$�QXPEHU�RI�REVHUYDWLRQV�SURYLGH�VXIILFLHQW�LQIRUPDWLRQ�IRU�WKH�EDVHOLQH�PRGHO�EXW�QRW�IRU�WKH�

%&1�PRGHO�GXH�WR�PLVVLQJ�LQIRUPDWLRQ�RQ�DFFUXDO�LWHPV�VXFK�DV�GHSUHFDWLRQ�RU�DPRUWL]DWLRQ��

7KHUHIRUH�� WKH�%&1�PRGHO� UHGXFHV�RXU� VDPSOH� VL]H� IURP����� WR� ����REVHUYDWLRQV��7DEOH� ��

UHSRUWV� WKH�GHVFULSWLYH�VWDWLVWLFV�RI� WKH�PRVW� UHOHYDQW�YDULDEOHV� IRU� WKH� IXOO� �EDVHOLQH��VDPSOH�

�3DQHO�$��DQG�WKH�%&1�VDPSOH��3DQHO�%���7RWDO�DVVHWV�DUH�SUHVHQWHG�LQ�PLOOLRQV�RI�HXURV�DQG�

UHYHDO�ZLGH�YDULDWLRQV�LQ�ILUP�VL]H�LQ�RXU�GDWD��$OO�RWKHU�YDULDEOHV�DUH�VFDOHG�E\�WRWDO�DVVHWV��2Q�

DYHUDJH��WRWDO�DVVHWV�DPRXQW�WR�¼�����ELOOLRQ��PHGLDQ�¼����ELOOLRQ��LQ�WKH�EDVHOLQH�VDPSOH�DQG�

¼�����ELOOLRQ��PHGLDQ�¼����ELOOLRQ��LQ�WKH�%&1�VDPSOH��7KXV��PLVVLQJ�LQIRUPDWLRQ�VHHPV�WR�EH�

FRQFHQWUDWHG�LQ�ILUPV�ZLWK�D�KLJK�YDOXH�RI�WRWDO�DVVHWV��$YHUDJH�FDVK�IORZV�IURP�RSHUDWLRQV��

&)2��HDUQLQJV�EHIRUH�WD[HV�(%7���WR�WRWDO�DVVHWV�DUH�KLJKHU�LQ�WKH�%&1�VDPSOH��ZLWK�YDOXHV�RI�

��������������EXW�QHYHUWKHOHVV�FORVH�WR�WKH�SHUIRUPDQFH�RXWFRPHV�LQ�WKH�EDVHOLQH�VDPSOH�RI�

����� �������� 7KH� PHDQ� �PHGLDQ�� FDVK� IORZ� LV� SRVLWLYH� DQG� KLJKHU� WKDQ� HDUQLQJV� LQ� ERWK�

VDPSOHV�� 5HJDUGLQJ� /266� &)2� î� &)2� DQG� /266� (%7� î� (%7�� ZH� UHSRUW� GHVFULSWLYH�

LQIRUPDWLRQ�IRU�DOO�ILUPV��DV�ZHOO�DV�IRU�ORVV�ILUPV��REVHUYDWLRQV�ZLWK�QHJDWLYH�SHUIRUPDQFH��LQ�

LWDOLFV���)RU�WKHVH�ORVV�REVHUYDWLRQV��DYHUDJH�QHJDWLYH�FDVK�IORZV��HDUQLQJV��DPRXQW�WR�������WR�



���

�������������WR��������RI�WRWDO�DVVHWV��$V�LQGLFDWHG�E\�/266�&)2�DQG�/266�(%7��ZH�ILQG�WKDW�

DERXW�������WR�������RI�WKH�REVHUYDWLRQV�UHSRUW�QHJDWLYH�HDUQLQJV��ZKLOH������UHSRUW�QHJDWLYH�

FDVK�IORZV�LQ�WKH�EDVHOLQH�VDPSOH�DQG������UHSRUW�QHJDWLYH�FDVK�IORZV�LQ�WKH�%&1�VDPSOH���

>7DEOH���DERXW�KHUH@�

5HJDUGLQJ�WKH�YDULDEOHV�RQ�GHIHUUHG�WD[HV�DQG�WD[�ORVV�FDUU\IRUZDUGV��RXU�GHVFULSWLYH�VWDWLVWLFV�

FRQVLGHU�REVHUYDWLRQV�ZLWK�QRQ�PLVVLQJ�LQIRUPDWLRQ��:H�DFFRXQW�IRU�REVHUYDWLRQV�ZLWK�PLVVLQJ�

LQIRUPDWLRQ� E\� WKH� XVH� RI� GLVFORVXUH� GXPP\�YDULDEOHV�� DV� GRFXPHQWHG� LQ�(TXDWLRQ� ���� DQG�

7DEOH����8QUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV�8/&)�DUH��RQ�DYHUDJH�������RI�WRWDO�DVVHWV�LQ�WKH�

EDVHOLQH�VDPSOH�DQG������LQ�WKH�%&1�VDPSOH��7KHVH�DUH�VLJQLILFDQW�IUDFWLRQV�DQG�XQUHFRJQL]HG�

WD[�ORVV�FDUU\IRUZDUGV�FRXOG�WKHUHIRUH�EH�D�UHOHYDQW�LQGLFDWRU�RI�IXWXUH�ILUP�SHUIRUPDQFH��7KH�

QXPEHU�RI�REVHUYDWLRQV�ZLWK�VXIILFLHQW�LQIRUPDWLRQ�IRU�WKH�FDOFXODWLRQ�RI�/6(4�&)2�DQG�/6(4�

(%7� LV� ���� LQ� WKH� EDVHOLQH� VDPSOH� DQG� ���� LQ� WKH� %&1� VDPSOH� �HTXDO� WR� WKH� QXPEHU� RI�

REVHUYDWLRQV�ZLWK�,)56�LQIRUPDWLRQ�RQ�SDVW�SHUIRUPDQFH�LQ�WKH�ODVW�WKUHH�\HDUV���,Q�PRVW�FDVHV��

WKHVH�YDULDEOHV�KDYH�D�YDOXH�RI�]HUR��LQGLFDWLQJ�QR�ORVV�WKH�SUHYLRXV�\HDU��DERXW�����LQ�WKH�FDVH�

RI�/6(4�(%7�DQG�PRUH�WKDQ�����LQ�WKH�FDVH�RI�/6(4�&)2���

5HFRJQL]HG�GHIHUUHG�WD[�DVVHWV�IURP�WD[�ORVV�FDUU\IRUZDUGV�FRPSULVH��RQ�DYHUDJH�������RI�WRWDO�

DVVHWV�������IRU�WKH�%&1�VDPSOH���ZKLOH�GHIHUUHG�WD[�DVVHWV�IURP�WLPLQJ�GLIIHUHQFHV��'7$'��

DQG�GHIHUUHG�WD[�OLDELOLWLHV��'7/��DUH�KLJKHU��DW������WR������DQG������WR�������UHVSHFWLYHO\��

5HJDUGLQJ�YROXQWDU\�GLVFORVXUH��WKH�PRVW�UHOHYDQW�LWHP�VHHPV�WR�EH�WKH�WRWDO�VXP�RI�WD[�ORVV�

FDUU\IRUZDUGV��ZLWK�D�UHODWLYHO\�KLJK�QXPEHU�RI�REVHUYDWLRQV�DQG�DQ�DYHUDJH�YDOXH�RI�������WR�

������ RI� WRWDO� DVVHWV�� %\� FRQWUDVW�� WKHUH� LV� D� VLJQLILFDQWO\� VPDOOHU� QXPEHU� RI� REVHUYDWLRQV�

GLVFORVLQJ� LQIRUPDWLRQ� RQ� WKH� YDOXDWLRQ� DOORZDQFH� RQ� GHIHUUHG� WD[� DVVHWV� IURP� WD[� ORVV�

FDUU\IRUZDUGV��HVSHFLDOO\�RQ�FKDQJHV�LQ�WKH�YDOXDWLRQ�DOORZDQFH���)RU�WKHVH�REVHUYDWLRQV��WKH�

IUDFWLRQ�RI�WKH�YDOXDWLRQ�DOORZDQFH�RQ�GHIHUUHG�WD[�DVVHWV�IURP�WD[�ORVV�FDUU\IRUZDUGV�WR�WRWDO�

DVVHWV�LV�VPDOO�����±�����IRU�9$/�DQG�DERXW������IRU� 9$/���



���

�� $QDO\VLV�DQG�UHVXOWV�

����0XOWLYDULDWH�FRUUHODWLRQ�WHVWV�

7R�WHVW�+�D��+�D��DQG�+�D��ZH�DQDO\]H�WKH�VLJQV�DQG�VLJQLILFDQFH�RI�WKH�UHJUHVVLRQ�FRHIILFLHQWV�

RI�RXU�H[SODQDWRU\�YDULDEOHV�LQ�(TXDWLRQ������,Q�GRLQJ�VR��ZH�HVWLPDWH�D�UHVWULFWHG�UHJUHVVLRQ�

PRGHO� LQFOXGLQJ� H[FOXVLYHO\� WKH� �OLNHZLVH�� PRVW� UHOHYDQW� YDULDEOHV� /266� /266 3(5) �

8/&)' �� DQG� 8/&)' 8/&) �� DV� ZHOO� DV� DQ� H[WHQGHG� PRGHO� LQFOXGLQJ� DOO� WKH� DGGLWLRQDO�

H[SODQDWRU\�YDULDEOHV�RI�(TXDWLRQ������:H�SHUIRUP�WKHVH�UHJUHVVLRQV�IRU�D��RQH��DQG�WKUHH�\HDU�

DKHDG� SHUIRUPDQFHV�Ş� E��ZLWK� HDUQLQJV� EHIRUH� WD[HV�� (%7�� DQG� �SUH�WD[�� FDVK� IORZ� IURP�

RSHUDWLRQV��&)2��DV�WKH�SHUIRUPDQFH�PHDVXUHV��DQG�F��ZLWK�WKH�EDVHOLQH�DQG�WKH�%&1�PRGHOV�

DV�WKH�UHIHUHQFH�PRGHO��7DEOH���GRFXPHQWV�WKH�UHJUHVVLRQ�UHVXOWV�IRU�WKH�UHVWULFWHG�PRGHO�DQG�

7DEOH���WKRVH�IRU�WKH�H[WHQGHG�PRGHO��)RU�WKH�HVWLPDWLRQ��ZH�XVH�RUGLQDU\�OHDVW�VTXDUHV��2/6���

:H�XVH�UREXVW�VWDQGDUG�HUURUV�FOXVWHUHG�RQ�WKH�ILUP�OHYHO�WR�DFFRXQW�IRU�KHWHURVFHGDVWLFLW\�DQG�

DXWRFRUUHODWLRQ��$V�GRFXPHQWHG�E\�3HWHUVHQ���������WKHVH�FOXVWHUHG��5RJHUV��VWDQGDUG�HUURUV�

SURGXFH�FRUUHFW�HVWLPDWHV�DQG�FRUUHFWO\�VL]HG�FRQILGHQFH�LQWHUYDOV�LQ�WKH�SUHVHQFH�RI�WLPH�VHULHV�

FRUUHODWLRQV�RI� VWDQGDUG�HUURUV��9DULDQFH� LQIODWLRQ� IDFWRUV�QHYHU�H[FHHG������ VXJJHVWLQJ� WKDW�

PXOWL�FROOLQHDULW\�LV�QRW�D�SUREOHP��:H�UHSRUW�WKH�UHJXODU�5��DV�ZHOO�DV�WKH�DGMXVWHG�5��YDOXHV��

>7DEOH���DERXW�KHUH@�

&RQILUPLQJ�+�D��ZH�REVHUYH�D�SRVLWLYH�DQG�KLJKO\�VLJQLILFDQW�UHJUHVVLRQ�FRHIILFLHQW�IRU�3(5)

EXW�D�QHJDWLYH�DQG�W\SLFDOO\�KLJKO\�VLJQLILFDQW�FRHIILFLHQW�IRU� /266 3(5) ��7KH�FRHIILFLHQW�

IRU�/266�LV�W\SLFDOO\�SRVLWLYH�EXW�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�LQ�DQ\�VSHFLILFDWLRQ��)RU�

H[DPSOH��PRGHO����PRGHO����LQ�7DEOH���VXJJHVWV�WKDW�D�FKDQJH�LQ�WKH�FXUUHQW�&)2��(%7��RI����

SHUFHQWDJH�SRLQWV��FHWHULV�SDULEXV��SUHGLFWV�D�FRUUHVSRQGLQJ�FKDQJH� LQ�&)2� DW� W�����RI������

�������SHUFHQWDJH�SRLQWV��%\�FRQWUDVW��LI�WKH�FXUUHQW�&)2��(%7��YDOXHV�DUH�QHJDWLYH��D�FKDQJH�

��:H�DOVR�WHVW��XQWDEXODWHG��UHJUHVVLRQV�ZLWK�WZR��DQG�IRXU�\HDU�DKHDG�SHUIRUPDQFHV�ZLWK�VLPLODU�ILQGLQJV�DQG�
LPSOLFDWLRQV��7KH�UHVXOWV�DUH�DYDLODEOH�XSRQ�UHTXHVW��,Q�RXU�LQ��DQG�RXU�RXW�RI�VDPSOH�WHVWV�LQ�WKH�6HFWLRQ�����DQG�
�����ZH�JHQHUDOO\�SHUIRUP�IRUHFDVWV�RYHU�RQH��WZR��WKUHH��DQG�IRXU�\HDUV�IRU�HDUQLQJV�DQG�FDVK�IORZV��
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LQ�SHUIRUPDQFH�DW�WLPH�W�RI����SHUFHQWDJH�SRLQWV�SUHGLFWV�D�FRUUHVSRQGLQJ�FKDQJH�LQ�&)2��(%7��

DW�W�����RI�RQO\�������������SHUFHQWDJH�SRLQWV��ZKLFK�LV�FDOFXODWHG�E\�WKH�VXP�RI�WKH�FRHIILFLHQWV�

IRU�3(5)�DQG� /266 3(5) � �������±��������������±���������7KLV�GLIIHUHQFH�LQ�WKH�HIIHFW�RI�

FXUUHQW� ILUP� SHUIRUPDQFH� RQ� IXWXUH� RXWFRPHV� LV� KLJKO\� VLJQLILFDQW�� DV� LQGLFDWHG� E\� WKH�

LQWHUDFWLRQ�WHUP��

,Q�OLQH�ZLWK�WKH�OLWHUDWXUH�RQ�HDUQLQJV�SHUVLVWHQFH��H�J���+D\Q���������RXU�HYLGHQFH�XQGHUOLQHV�

WKH�KLJKHU�SHUVLVWHQFH�RI�SRVLWLYH�SHUIRUPDQFH�RXWFRPHV�FRPSDUHG� WR�QHJDWLYH�SHUIRUPDQFH�

RXWFRPHV��ZKLFK�KDV�QRW�\HW�EHHQ�FRQVLGHUHG�LQ�WKH�OLWHUDWXUH�RQ�SHUIRUPDQFH�SUHGLFWLRQV��7KLV�

HIIHFW�KROGV�QRW�RQO\�IRU�HDUQLQJV�EXW�DOVR��WR�D�OHVVHU�VLJQLILFDQFH�OHYHO��IRU�FDVK�IORZV�DQG�

FRXOG� OHDG� WR� ELDVHG� HVWLPDWHV� RI� IXWXUH� ILUP� SHUIRUPDQFH�� 7DEOH� �� IXUWKHU� UHYHDOV� WKDW� WKH�

FRHIILFLHQW� RI� /266� GRHV� QRW� GLIIHU� VLJQLILFDQWO\� IURP� ]HUR� LI� WKH� LQWHUDFWLRQ� WHUP�

/266 3(5) �LV�LQFOXGHG��7KLV�KDV�WZR�LPSOLFDWLRQV��)LUVW��LQFOXGLQJ�D�GXPP\�YDULDEOH�/266

LV�QRW� VXIILFLHQW� WR� DFFRXQW� IRU� WKH�KHWHURJHQHLW\� LQ� WKH�SHUVLVWHQFH�RI�SURILW� DQG� ORVV� ILUPV��

6HFRQG��LQ�D�KRUVH�UDFH��WKH�LQWHUDFWLRQ�WHUP� /266 3(5) �FOHDUO\�VXUSDVVHV�D�VLPSOH�GXPP\�

YDULDEOH�VXFK�DV�/266��

&RQILUPLQJ�+�D� DQG� WKH� OLWHUDWXUH� RQ� WKH� LQIRUPDWLRQ� FRQWHQW� RI� XQUHFRJQL]HG� GHIHUUHG� WD[�

DVVHWV��IURP�WD[�ORVV�FDUU\IRUZDUGV���'KDOLZDO�HW�DO���������)ODJPHLHU��������*RUGRQ�DQG�-RRV��

������+HUERKQ�HW�DO����������ZH�ILQG�D�QHJDWLYH�UHJUHVVLRQ�FRHIILFLHQW�IRU�WKH�LQWHUDFWLRQ�WHUP�

8/&)' 8/&) ��LQGLFDWLQJ�WKDW�XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV�PD\�VHUYH�DV�D�UHG�IODJ�IRU�

ORZHU� IXWXUH� ILUP� SHUIRUPDQFH�� 7KLV� KROGV� IRU� HDUQLQJV� DQG� FDVK� IORZV�� DV� ZHOO� DV� IRU� WKH�

EDVHOLQH�DQG�%&1�PRGHOV��+RZHYHU��LQ�WKH�FDVH�RI�WKUHH�\HDU�DKHDG�FDVK�IORZV��WKH�FRHIILFLHQWV�

DUH�RQO\�VLJQLILFDQW�DW�WKH�����OHYHO�IRU�WKH�%&1�PRGHO�DQG�QRW�VLJQLILFDQW�IRU�WKH�EDVHOLQH�

PRGHO��5HJDUGLQJ�WKH�FRQWURO�YDULDEOHV��3(5)�DQG�WKH�DFFUXDO�LWHPV�RI�WKH�%&1�PRGHO���RXU�

UHJUHVVLRQ�UHVXOWV�DUH�LQ�OLQH�ZLWK�WKH�OLWHUDWXUH��7KXV��ZH�REWDLQ�SRVLWLYH�UHJUHVVLRQ�FRHIILFLHQWV�

IRU� $5�� ,19��'(35��DQG�$0257�DQG�D�QHJDWLYH�UHJUHVVLRQ�FRHIILFLHQW�IRU� $3�LI�FDVK�IORZ�

LV� WKH�GHSHQGHQW�YDULDEOH� �WKHVH�YDULDEOHV�DUH� W\SLFDOO\�XVHG� IRU�FDVK� IORZ�SUHGLFWLRQV���7KH�
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FRHIILFLHQWV� RI�'(35� DQG� $0257� DUH� QRW� VLJQLILFDQW� IRU� RQH�\HDU�DKHDG� FDVK� IORZV� DQG�

FRHIILFLHQWV�W\SLFDOO\�EHFRPH�OHVV�VLJQLILFDQW�IRU�WKUHH�\HDU�DKHDG�FDVK�IORZV��

>7DEOH���DERXW�KHUH@�

:KLOH� WKH�H[WHQGHG�PRGHO� LQ�7DEOH���FOHDUO\�FRQILUPV�RXU�ILQGLQJV�RI�QHJDWLYH�FXUUHQW�ILUP�

SHUIRUPDQFH� �QHJDWLYH� DQG� VLJQLILFDQW� FRHIILFLHQW� RI� /266 3(5) ��� WKH� HYLGHQFH� IRU�

XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV�EHFRPHV�VRPHZKDW�ZHDNHU�ZLWK�QHJDWLYH�EXW�LQVLJQLILFDQW�

FRHIILFLHQWV�IRU�WKUHH�\HDU�DKHDG�FDVK�IORZ�DV�WKH�GHSHQGHQW�YDULDEOH��VHH�PRGHOV���DQG�����7R�

WHVW�+�D� �QHJDWLYH� HIIHFW�RI�SDVW� ORVVHV���ZH� IXUWKHU� LQFOXGH� /6(4' � DQG� WKH� LQWHUDFWLRQ� WHUP�

/6(4' /6(4� �1RWH�WKDW�ZH�IRFXV�RQ� /6(4' /6(4 �DQG�KDYH�QR�H[SHFWDWLRQV�ZLWK�UHJDUG�WR�

WKH�GXPP\�YDULDEOH� /6(4' ��&RQILUPLQJ�+�D��ZH�REVHUYH�QHJDWLYH�DQG�VLJQLILFDQW�FRHIILFLHQWV�

LQ�PRGHOV���WR����ZLWK�FDVK�IORZ�DV�WKH�GHSHQGHQW�YDULDEOH��+RZHYHU��WKH�FRHIILFLHQW�HVWLPDWHV�

DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�LI�WKH�GHSHQGHQW�YDULDEOH�LV�RQH��RU�WKUHH�\HDU�DKHDG�

(%7��$�SRWHQWLDO�H[SODQDWLRQ�IRU� WKH�UHODWLYHO\�ZHDN�HPSLULFDO�HYLGHQFH�IRU� 8/&)' 8/&)

�IRU�FDVK�IORZV��DQG� /6(4' /6(4 ��IRU�HDUQLQJV��LQ�7DEOH���LV�WKDW�ERWK�YDULDEOHV�DUH�UHODWHG�

WR�SDVW�ORVVHV�DQG�WKHUHIRUH�PHDVXUH�VLPLODU�DVSHFWV��ZKLFK�UHGXFHV�WKHLU�H[SODQDWRU\�SRZHU�LQ�

PRGHOV�ZLWK�ERWK�YDULDEOHV���:H�ZLOO�FRQVLGHU�WKLV�HVWLPDWLRQ�SUREOHP�LQ�RXU�LQ��DQG�RXW�RI�

VDPSOH�WHVWV��

&RQWUDVWLQJ�HPSLULFDO�HYLGHQFH�VXJJHVWLQJ�D�KLJKHU�GLVFORVXUH�OHYHO�IRU�PRUH�VXFFHVVIXO�ILUPV�

�H�J���+DPURXQL�HW�DO���������-LDR���������ZH�ILQG�DOPRVW�QR�VLJQLILFDQW�FRUUHODWLRQ�RI�WKH�YDULRXV�

GXPP\� YDULDEOHV� FRQVLGHULQJ� PDQGDWRU\� � 8/&)' �� '7$ /&)' �� RU� YROXQWDU\� � 7/&)9' �� 9$9' ��

9$9' ��GLVFORVXUH�DQG�IXWXUH�ILUP�SHUIRUPDQFH��7KLV�DOVR�KROGV�IRU�DGGLWLRQDO��XQWDEXODWHG��

UHJUHVVLRQV� LQFOXGLQJ� RQO\� SDUW� RI� WKHVH� GLVFORVXUH� GXPPLHV� DQG� FDQ� EH� FRQVLGHUHG� D� ILUVW�

LQGLFDWRU�WKDW�WKH�FRQVLGHUDWLRQ�RI�DGGLWLRQDOO\�GLVFORVHG�LQIRUPDWLRQ�RQ�GHIHUUHG�WD[HV�DQG�WD[�

ORVV�FDUU\IRUZDUGV�PD\�QRW�EH�WKDW�KHOSIXO�IRU�SHUIRUPDQFH�SUHGLFWLRQV��
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����,Q�VDPSOH�WHVWV�RQ�H[SODQDWRU\�SRZHU�

$V�D�VHFRQG�VWHS��ZH�WHVW�WKH�LPSDFW�RI�RXU�DGGLWLRQDO�FRYDULDWHV�RQ�WKH�H[SODQDWRU\�SRZHU�RI�

RXU�SUHGLFWLRQ�PRGHOV��2XU�PDLQ�WHVW�VWDWLVWLF�LV�DQ�)�WHVW�IRU�QHVWHG�PRGHOV��:H�VWDUW�ZLWK�D�

VWDQGDUG�PRGHO�DV�UHIHUHQFH�SRLQW��HLWKHU�WKH�EDVHOLQH�RU�%&1�PRGHO���:H�H[WHQG�WKDW�PRGHO�

E\� LQFOXGLQJ� HLWKHU�� �+�E�� RXU� XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUG� YDULDEOHV� 8/&)' � DQG�

��8/&)�PRGHO����+�F��RXU�DGGLWLRQDO�YDULDEOHV�UHJDUGLQJ�YROXQWDU\�GLVFORVXUH�

RQ�WD[�ORVV�FDUU\IRUZDUGV��WKDW�LV�� 7/&)9' �� 7/&)9' 7/&) �� 9$/9' �� 9$/9' 9$/ �� 9$/9' ��DQG�

9$/9' 9$/ � �9'�PRGHO��� �+�E�� WKH�GXPP\�YDULDEOH�/266� �/266�PRGHO���RU�ERWK� WKH�

GXPP\�YDULDEOH�/266� DQG� WKH� LQWHUDFWLRQ� WHUP� /266 3(5) � DFFRXQWLQJ� IRU� WKH� GLIIHUHQW�

SHUVLVWHQFH�RI�SRVLWLYH�DQG�QHJDWLYH�SHUIRUPDQFHV��13(5)�PRGHO����+�E��WKH�YDULDEOHV�IRU�SDVW�

�SHUVLVWHQW��ORVVHV�� /6(4' �DQG� /6(4' /6(4 ��/6(4�PRGHO���

5HJDUGLQJ�WKH�PRGHO�9'��ZH�DOVR�WHVW�DOWHUQDWLYH�YHUVLRQV�LQFOXGLQJ�RQO\�SDUW�RI�WKH�YROXQWDU\�

GLVFORVXUH�LQIRUPDWLRQ�RQ�GHIHUUHG�WD[HV�IURP�WD[�ORVV�FDUU\IRUZDUGV��H�J���YROXQWDU\�GLVFORVXUH�

RQ� WRWDO� WD[� ORVV� FDUU\IRUZDUGV�7/&)��� $V� FRUUHVSRQGLQJ� WHVWV� GR� QRW� OHDG� WR� VXEVWDQWLDOO\�

GLIIHUHQW�HYLGHQFH��ZH�DEVWDLQ�IURP�UHSRUWLQJ�WKHVH�UHVXOWV��,Q�DOO�PRGHOV��ZH�IXUWKHU�LQFOXGH�

LQGXVWU\�DQG�\HDU�GXPP\�YDULDEOHV��DV�GRFXPHQWHG�LQ�(TXDWLRQ������$V�ZH�LWHPL]H�WKH�GLIIHUHQW�

H[SODQDWRU\�IDFWRUV��UHVXOWV�VKRXOG�QRW�EH�GULYHQ�E\�WKH�LQWHUUHODWLRQV�RI�WKH�GLIIHUHQW�IDFWRUV��

IRU� H[DPSOH�� XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV� DQG� RXU� PHDVXUH� IRU� SDVW� ORVVHV��

/6(4' /6(4 ���

:H�WHVW�HDFK�RI�WKHVH�H[WHQGHG�PRGHOV�DJDLQVW�WKH�QHVWHG�UHIHUHQFH�PRGHO��HLWKHU�WKH�EDVHOLQH�

RU�%&1�PRGHO��DQG�FDOFXODWH�WKH�DGMXVWHG�5��YDOXHV��,Q�WKH�FDVH�RI�WKH�13(5)�PRGHO��ZH�DOVR�

SHUIRUP�DQ�)�WHVW�DJDLQVW�WKH�/266�PRGHO�>LQ�VTXDUH�EUDFNHWV@��7KLV�LV�WR�PDNH�VXUH�WKDW�WKH�

LQFOXVLRQ� RI� WKH� LQWHUDFWLRQ� WHUP� /266 3(5) � LQFUHDVHV� WKH� H[SODQDWRU\� SRZHU� RI� RXU�

IRUHFDVWLQJ�UHJUHVVLRQV�QRW�RQO\�FRPSDUHG� WR� WKH�UHIHUHQFH�PRGHO��EXW�DOVR�FRPSDUHG� WR� WKH�

/266�PRGHO�LQFOXGLQJ�D�GXPP\�YDULDEOH�IRU�ORVV�ILUPV��VLPLODU�WR�)DPD�DQG�)UHQFK��������

8/&)' 8/&)
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+RX�HW�DO����������:H�FRQVLGHU�HDUQLQJV�EHIRUH�WD[HV�DQG�FDVK�IORZ�IURP�RSHUDWLRQV�XS�WR�IRXU�

\HDUV�DKHDG�DV�RXU�GHSHQGHQW�YDULDEOHV��7KXV��GLIIHUHQW�IURP�7DEOHV���DQG����WKH�DQDO\VLV�KHUH�

LV�QRW�OLPLWHG�WR�RQH��DQG�WKUHH�\HDU�DKHDG�SHUIRUPDQFHV��

,Q� DGGLWLRQ� WR� WKH� LWHPL]HG�PRGHOV��ZH� WHVW� WKH� H[SODQDWRU\� SRZHU� RI�PRUH� FRPSUHKHQVLYH�

PRGHOV� HQFRPSDVVLQJ� FRPELQDWLRQV� RI� WKH� GLIIHUHQW� PRGHOLQJ� DSSURDFKHV�� 7DEOHV� �� DQG� ��

SURYLGH�HYLGHQFH�RI�D�VWURQJ�DQG�KLJKO\�VLJQLILFDQW�FRQQHFWLRQ�RI� /266 3(5) ZLWK�IXWXUH�

ILUP�SHUIRUPDQFH��7KHUHIRUH��ZH�DGG�WKLV�YDULDEOH�DV�ZHOO�DV�WKH�GXPP\�YDULDEOH�/266�WR�DOO�

WKH� RWKHU� PRGHOV� �WKH� 8/&)�� 9'�� DQG� /6(4�PRGHOV�� DQG� WHVW� WKH� FRPELQHG� PRGHOV� �WKH�

138/&)�� 139'�� DQG� 13/6(4� PRGHOV�� DJDLQVW� WKH� QHVWHG� 13(5)� PRGHO�� ZKLFK� RQO\�

DFFRXQWV� IRU�/266�DQG� /266 3(5) �DV�DGGLWLRQDO�H[SODQDWRU\�YDULDEOHV��)XUWKHUPRUH��ZH�

WHVW�DQ�DJJUHJDWH�-2,17�PRGHO�WKDW�HQFRPSDVVHV�DOO�WKH�H[SODQDWRU\�YDULDEOHV�DV�GRFXPHQWHG�

LQ�(TXDWLRQ�����DQG�WKXV�IXUWKHU�LQFOXGHV�LQIRUPDWLRQ�RQ�UHFRJQL]HG�GHIHUUHG�WD[�DVVHWV�IURP�

WD[� ORVV� FDUU\IRUZDUGV�'7$� /&)�� GHIHUUHG� WD[� DVVHWV� IURP� WLPLQJ� GLIIHUHQFHV�'7$'�� DQG�

GHIHUUHG�WD[�OLDELOLWLHV�'7/��7DEOH���GRFXPHQWV�VWDWLVWLFV�RQ�RXU�)�WHVW�YDOXHV�DQG�DGMXVWHG�5�

YDOXHV��3DQHO�$��%��GRFXPHQWV�RXU�UHVXOWV�ZLWK�WKH�EDVHOLQH��%&1��PRGHO�DV�UHIHUHQFH��

>7DEOH���DERXW�KHUH@�

5HJDUGLQJ�+�E�DQG�+�F��ZH�ILQG�RQO\�D�UHODWLYHO\�PRGHUDWH�LQFUHDVH�LQ�WKH�H[SODQDWRU\�SRZHU�

RI�RXU�8/&)�DQG�9'�SUHGLFWLRQ�PRGHOV��,Q�FDVH�RI�WKH�8/&)�DQG�9'�PRGHO��RQO\�RQH�RI�WKH�

SHUIRUPHG�)�WHVWV�LQ�WKH�3DQHOV�$�DQG�%�LV�VLJQLILFDQWO\�GLIIHUHQW�IURP�]HUR�DQG�WKH�DGMXVWHG�5��

YDOXH LV�QRW�PXFK�KLJKHU��W\SLFDOO\�VPDOOHU��WKDQ�LQ�WKH�EDVHOLQH�DQG�%&1�PRGHOV��,Q�OLQH�ZLWK�

+�E��7DEOH��� VXJJHVWV� WKDW� LQFOXGLQJ� /266 3(5) � VLJQLILFDQWO\� LQFUHDVHV� WKH� H[SODQDWRU\�

SRZHU�RI�RXU�IRUHFDVWLQJ�PRGHOV��,Q�ERWK�SDQHOV��DOO�WKH�)�WHVWV�RI�WKH�13(5)�PRGHO�DJDLQVW�WKH�

UHIHUHQFH�PRGHO�DUH�KLJKO\�VLJQLILFDQW�� ,Q�DGGLWLRQ��)�WHVWV�RI� WKH�13(5)�PRGHO�DJDLQVW� WKH�

/266�PRGHO�DUH�VLJQLILFDQW�LQ�DOPRVW�DOO�VSHFLILFDWLRQV�DQG�WKH�DGMXVWHG�5��YDOXHVRI�WKH�13(5)�

PRGHO�DUH�KLJKHU�RU�DW�OHDVW�QRW�VPDOOHU�WKDQ�WKH�DGMXVWHG�5��YDOXHV RI�WKH�/266�PRGHO�DQG�WKH�



���

UHIHUHQFH�PRGHO�LQ�DOO�VSHFLILFDWLRQV��5HJDUGLQJ�/6(4��ZH�REVHUYH�D�VLJQLILFDQW�LQFUHDVH�LQ�WKH�

H[SODQDWRU\�SRZHU�RI�FDVK�IORZ�SUHGLFWLRQV�EXW�QRW�RI�HDUQLQJV�SUHGLFWLRQV��

&RQVLGHULQJ� WKH� PRUH� FRPSUHKHQVLYH� 138/&)�� 19'�� 13/6(4�� DQG� -2,17� PRGHOV�� ZH�

JHQHUDOO\� ILQG� DQ� LQFUHDVH� LQ� WKH� H[SODQDWRU\� SRZHU� RI� WKH� PRUH� FRPSUHKHQVLYH� PRGHOV�

FRPSDUHG� WR� WKH�13(5)�PRGHO�� 7KXV�� HQULFKLQJ� WKH�13(5)�PRGHO� E\� YDULDEOHV� UHJDUGLQJ�

LQIRUPDWLRQ� RQ� XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV�� GHIHUUHG� WD[HV�� DQG� WRWDO� WD[� ORVV�

FDUU\IRUZDUGV� RU� SDVW� ORVVHV� W\SLFDOO\� LQFUHDVHV� WKH� H[SODQDWRU\� SRZHU� RI� RXU� IRUHFDVWLQJ�

UHJUHVVLRQV��5HJDUGLQJ�138/&)� �13/6(4��� WKLV�KROGV�HVSHFLDOO\� IRU� HDUQLQJV� �FDVK� IORZ���

&RQVLGHULQJ�DGMXVWHG�5��YDOXHV��WKH�-2,17�PRGHO��ZLWK�WKH�PD[LPXP�QXPEHU�RI�YDULDEOHV��DOVR�

VHHPV�WR�SURYLGH�WKH�KLJKHVW�H[SODQDWRU\�SRZHU��,Q�FRQFOXVLRQ��7DEOH���VXJJHVWV�DQ�HVSHFLDOO\�

KLJK� H[SODQDWRU\� SRZHU� IRU� WKH� DGGLWLRQDO� YDULDEOH� /266 3(5) �� DV� ZHOO� DV� D� JHQHUDOO\�

SRVLWLYH�LPSDFW�RI�D�KLJKHU�QXPEHU�RI�H[SODQDWRU\�YDULDEOHV�UHJDUGLQJ�WD[�ORVV�FDUU\IRUZDUGV��

GHIHUUHG�WD[HV��IURP�WD[�ORVV�FDUU\IRUZDUGV���DQG�SDVW�ORVVHV�RQ�SHUIRUPDQFH�IRUHFDVWV��

����2XW�RI�VDPSOH�WHVWV�RQ�SUHGLFWLYH�DELOLW\�

)LQDOO\�� ZH� WXUQ� WR� RXW�RI�VDPSOH� WHVWV� DGGUHVVLQJ� WKH� SUHGLFWLYH� DELOLW\� RI� RXU� IRUHFDVWLQJ�

PRGHOV��6LQFH�+�E��+�F��+�E��DQG�+�E�K\SRWKHVL]H�DQ� LQFUHDVH� LQ� WKH�SUHGLFWLYH�DELOLW\�RI�

SHUIRUPDQFH�IRUHFDVWV��WKH�RXW�RI�VDPSOH�WHVWV�DUH�RXU�PRVW�UHOHYDQW�HPSLULFDO�WHVWV�IRU�WKHVH�

K\SRWKHVHV�� ,Q�VDPSOH� WHVWV� GR� QRW� DFFRXQW� IRU� WKH� IDFW� WKDW� LQIRUPDWLRQ� RQ� IXWXUH� ILUP�

SHUIRUPDQFH� FDQQRW� EH� XVHG� IRU� SHUIRUPDQFH� IRUHFDVWV�� %\� FRQWUDVW�� RXW�RI�VDPSOH� WHVWV�

VLPXODWH�WKH�SUHGLFWLRQ�RI�IXWXUH�SHULRGV�DQG�WUHDW� WKH�DFWXDO�SHUIRUPDQFH�RXWFRPHV�LQ�WKHVH�

SHULRGV�DV�XQNQRZQ��:KLOH�WKH�UHJUHVVLRQ�PRGHOV�XVH�LQIRUPDWLRQ�IURP�HDUOLHU�SHULRGV�LQ�WKH�

GDWD�� ODWHU� SHULRGV� FDQ� EH� XVHG� IRU� SUHGLFWLRQV� DQG� FRPSDULVRQV� RI� WKH� SUHGLFWHG� DQG� DFWXDO�

SHUIRUPDQFH�RXWFRPHV��

,Q�RXU�FDVH��ZH�RSW�IRU�D�UROOLQJ�SUHGLFWLRQ�ZLQGRZ��FRQVLGHULQJ�WKH�LQIRUPDWLRQ�RI�DOO�DYDLODEOH�

SUHYLRXV� SHULRGV� IRU� WKH� SUHGLFWLRQ� RI� D� JLYHQ� \HDU� W�� 1RWH� WKDW� ZH� HQULFK� RXU� GDWD� ZLWK�

LQIRUPDWLRQ� RQ� IXWXUH� ILUP� SHUIRUPDQFH� IURP� :RUOGVFRSH�� 7KXV�� ZKLOH� WKH� H[SODQDWRU\�
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YDULDEOHV�IRU�RXU�KDQG�FROOHFWHG�GDWD�RQ�WD[�ORVV�FDUU\IRUZDUGV�DQG�GHIHUUHG�WD[HV�DUH�OLPLWHG�

WR�WKH�SHULRG�IURP������WR�������DFWXDO�SHUIRUPDQFH�RXWFRPHV�DUH�DOVR�DYDLODEOH�IRU������WR�

������7KXV��IRU�WKH�SUHGLFWLRQ�RI�WKUHH�\HDU�DKHDG�FDVK�IORZV�LQ��������������ZH�XVH�GDWD�RQ�

WKUHH�\HDU�DKHDG�FDVK�IORZV�IURP������WR�����������±������DQG�H[SODQDWRU\�YDULDEOHV�IURP�

WKH�WKUHH�\HDUV�DJR�SHULRG������WR�����������±�������7KHUHIRUH��SUHGLFWLRQV�RI� ODWH�SHULRGV�

UHO\� RQ� UHJUHVVLRQV�ZLWK�KLJKHU� QXPEHUV� RI� REVHUYDWLRQV� DQG�SHULRGV��:H� UHJDUG� WKLV� DV� DQ�

DGYDQWDJH��VLQFH�FRUUHODWLRQV�EHWZHHQ�YDULDEOHV�FDQ�YDU\�VLJQLILFDQWO\�EHWZHHQ�WZR�\HDUV�GXH�

WR�PDFURHFRQRPLF�VKRFNV�EXW�VKRXOG�UHYHUW�WR�WKH�PHDQ�LQ�WKH�ORQJ�UXQ��7KHUHIRUH��ZH�XVH�D�

PLQLPXP�RI�VL[�\HDUV�IRU�RXU�IRUHFDVWLQJ�UHJUHVVLRQV�DQG�FRQVLGHU�WKH�ODVW�WKUHH�REVHUYDWLRQ�

\HDUV��LQ�WKH�FDVH�RI�WKH�SUHGLFWLRQV�RI�IRXU�\HDU�DKHDG�HDUQLQJV�DQG�FDVK�IORZV�WKH�ODVW�WZR�

REVHUYDWLRQ�\HDUV��IRU�RXU�RXW�RI�VDPSOH�WHVWV�RQ�IRUHFDVWLQJ�HUURUV��

$V�WHVW�VWDWLVWLFV��ZH�XVH�WZR�LQGLFDWRUV�LQ�OLQH�ZLWK (QJ�DQG�9LFKLWVDUDZRQJ��������DQG�/HY�HW�

DO����������)LUVW�DQG�PRVW�UHOHYDQW��ZH�FRQVLGHU�WKH�0$)(�RI�WKH�SUHGLFWLRQ��ZKLFK�LV�WKH�PHDQ�

RI� WKH� DEVROXWH� GLIIHUHQFH� EHWZHHQ� WKH� SHUIRUPDQFH� IRUHFDVW� DQG� WKH� DFWXDO� SHUIRUPDQFH�

RXWFRPH��7R�LGHQWLI\�VWDWLVWLFDOO\�VLJQLILFDQW�GHYLDWLRQV�IRU�WKH�YDULRXV�SUHGLFWLRQ�PRGHOV��ZH�

SHUIRUP� RQH�VDPSOH� W�WHVWV� RQ� WKH� HTXDOLW\� RI� WKH�0$)(V� LQ� D� UHIHUHQFH� PRGHO� 5� DQG� DQ�

H[WHQGHG� PRGHO� (� �H�J��� DGGLWLRQDOO\� FRQVLGHULQJ� LQIRUPDWLRQ� RQ� XQUHFRJQL]HG� WD[� ORVV�

FDUU\IRUZDUGV��8/&)���7KH�SUHGLFWLRQ�PRGHOV�DUH�WKH�VDPH�DV�LQ�RXU�LQ�VDPSOH�WHVWV��7KXV��ZH�

WHVW� WKH�8/&)��9'��/266��13(5)��DQG�/6(4�PRGHOV�DJDLQVW� WKH�FRUUHVSRQGLQJ� UHIHUHQFH�

PRGHOV��HLWKHU�WKH�EDVHOLQH�RU�%&1�PRGHO���6HFRQG��ZH�WHVW�WKH�138/&)��139'��13/6(4��

DQG�WKH�DJJUHJDWH�-2,17�PRGHOV�DJDLQVW�WKH�13(5)�PRGHO��

$V�DOUHDG\�PHQWLRQHG�LQ�6HFWLRQ������ZH�FDOFXODWH�7KHLO¶V�8�VWDWLVWLFV�RYHU�WKH�ODVW�WKUHH�\HDUV�

�LQ�WKH�FDVH�RI�WKH�SUHGLFWLRQV�RI�IRXU�\HDU�DKHDG�HDUQLQJV�DQG�FDVK�IORZV�WKH�ODVW�WZR�\HDUV��LQ�

RXU�VDPSOH��&RPSDUHG�WR�WKH�0$)(��7KHLO¶V�8�JLYHV�JUHDWHU�ZHLJKW�WR�ODUJHU�HUURUV�DQG�UDQJHV�

IURP�]HUR�WR�RQH��6LQFH�LW�LV�DQ�DJJUHJDWH�PHDVXUH�RYHU�DOO�REVHUYDWLRQV��LW�GRHV�QRW�DOORZ�IRU�

WHVWV�RI�VLJQLILFDQW�GHYLDWLRQV��



���

7DEOH���SURYLGHV�VWDWLVWLFV�RQ�WKH�0$)(�DQG�7KHLO¶V�8��LQ�SDUHQWKHVHV���3DQHO�$��%��GRFXPHQWV�

RXU� UHVXOWV� ZLWK� WKH� EDVHOLQH� �%&1�� PRGHO� SRLQW� RI� UHIHUHQFH�� 6WDWLVWLFDOO\� VLJQLILFDQW�

GLIIHUHQFHV�EHWZHHQ�WKH�0$)(V�RI�WKH�UHVSHFWLYH�PRGHO��H�J��8/&)��DQG�WKH�UHIHUHQFH��HLWKHU�

EDVHOLQH�%&1�PRGHO�RU�� LQ� WKH�FDVH�RI�PRUH�FRPSUHKHQVLYH�PRGHOV�� WKH�13(5)�PRGHO��DUH�

GHQRWHG�E\�������OHYHO��������OHYHO���DQG������OHYHO���,Q�FDVH�RI�WKH�13(5)�PRGHO��ZH�

DOVR�UHSRUW�VLJQLILFDQW�GLIIHUHQFHV�WR�WKH�/266�PRGHO��GHQRWHG�E\��������OHYHO����������OHYHO��

DQG���������OHYHO���

>7DEOH���DERXW�KHUH@�

&RQWUDGLFWLQJ�+�E�DQG�+�F��ZH�GR�QRW� ILQG�JUHDWHU�SUHGLFWLYH�DELOLW\�RI� WKH�8/&)�DQG�9'�

PRGHOV�FRPSDUHG�WR�WKH�UHIHUHQFH�FDVH��7KXV��WKH�0$)(�LV�W\SLFDOO\�DQG�RIWHQ�VLJQLILFDQWO\�

KLJKHU��DV�LW�LV�IRU�WKH�EDVHOLQH�DQG�%&1�PRGHOV��:H�DOVR�ILQG�KLJKHU�7KHLO¶V�8�VWDWLVWLFV��7KXV��

7DEOH� �� VXJJHVWV� WKDW� FRQVLGHULQJ� LQIRUPDWLRQ� RQ� XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV� DQG�

UHODWHG�GHIHUUHG�WD[HV�ZRUVHQV�SHUIRUPDQFH�SUHGLFWLRQV��

&RQILUPLQJ�+�E��ZH�ILQG�ORZHU�0$)(�YDOXHV�IRU�WKH�13(5)�PRGHO��FRPSDUHG�WR�WKH�EDVHOLQH��

%&1��DQG�/266�PRGHOV��WKDW�DUH�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKRVH�RI�WKH�UHIHUHQFH�PRGHO�DQG�

WKH�/266�PRGHO�LQ�PRVW�VSHFLILFDWLRQV��7DEOH���SURYLGHV�UREXVW�HYLGHQFH�WKDW�WKH�LQFOXVLRQ�RI�

WKH� LQWHUDFWLRQ� WHUP� /266 3(5) � VLJQLILFDQWO\� HQKDQFHV� WKH� SUHGLFWLYH� DELOLW\� RI� RXU�

SHUIRUPDQFH�IRUHFDVWV��LQ�DGGLWLRQ�WR�D�SXUH�ORVV�GXPP\��/266��,Q�OLQH�ZLWK�WKDW�VWDWHPHQW��ZH�

DOVR�ILQG�D�UHGXFWLRQ�RI�7KHLO¶V�8�IRU�WKH�13(5)�PRGHO�FRPSDUHG�WR�WKH�UHIHUHQFH�PRGHO�LQ�

DOPRVW�DOO�VSHFLILFDWLRQV��H[FHSW�IRU�WKH�SUHGLFWLRQ�RI�RQH�\HDU�DKHDG�FDVK�IORZV���7KH�HPSLULFDO�

HYLGHQFH� IRU� WKH�/6(4�PRGHO� LV�PL[HG�� 7KXV�� FRQVLGHULQJ� LQIRUPDWLRQ� RQ� SDVW� �SHUVLVWHQW��

ORVVHV�FRXOG�LPSURYH�EXW�FRXOG�DOVR�ZRUVHQ�SUHGLFWLRQV��,Q�WKH�FDVH�RI�XS�WR�WKUHH�\HDUV�DKHDG�

HDUQLQJV��/6(4�OHDGV�WR�EHWWHU�SUHGLFWLRQV��

&RPSDULQJ�RXU�PRUH�FRPSUHKHQVLYH�138/&)��139'��13/6(4��DQG�-2,17�PRGHOV�ZLWK�WKH�

13(5)�PRGHO�OHDGV�WR�VLPLODU�LPSOLFDWLRQV�DV�WKH�DQDO\VLV�RI�WKH�LWHPL]HG�PRGHOV��([FHSW�IRU�

WKH�13/6(4�PRGHO��ZKLFK�LV�XVXDOO\�ZRUVH�WKDQ�EXW�VRPHWLPHV�DOVR�EHWWHU�WKDQ�WKH�13(5)�
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PRGHO���WKH�13(5)�PRGHO�FOHDUO\�RXWSHUIRUPV�DOO�WKH�RWKHU�PRGHOV��HVSHFLDOO\�WKRVH�ZLWK�WKH�

KLJKHVW�QXPEHUV�RI�YDULDEOHV��139'�DQG�-2,17��+HQFH��ZKLOH�RXU�LQ�VDPSOH�WHVWV�VXJJHVW�D�

KLJKHU� H[SODQDWRU\� SRZHU� IRU� PRGHOV� ZLWK� D� KLJK� QXPEHU� RI� H[SODQDWRU\� YDULDEOHV�� WKH�

LPSOLFDWLRQV�RI�RXU�RXW�RI�VDPSOH�SUHGLFWLRQV�DUH�DOPRVW�WKH�RSSRVLWH��7KLV�ILQGLQJ�LV�FRQVLVWHQW�

ZLWK�HYLGHQFH�VXJJHVWLQJ�OLPLWHG�XVHIXOQHVV�RI�D�KLJK�QXPEHU�RI�H[SODQDWRU\�YDULDEOHV�IRU�RXW�

RI�VDPSOH�SUHGLFWLRQV��/HY�HW�DO���������/RUHN�DQG�:LOOLQJHU���������&RPSDUHG�WR�WKH�UHIHUHQFH�

FDVH��WKHUH�VHHPV�WR�EH�RQO\�RQH�VSHFLILFDWLRQ��13(5)��WKDW�FOHDUO\�HQKDQFHV�WKH�DFFXUDF\�RI�

RXU�SUHGLFWLRQV��7KLV�XQGHUOLQHV�WKH�UHOHYDQFH�RI�WKH�LQWHUDFWLRQ�WHUP� /266 3(5)�

����7HVWV�RQ�DIWHU�WD[�SHUIRUPDQFH�

:H�DOVR�SUHVHQW�LQ��DQG�RXW�RI�VDPSOH�WHVWV�RQ�WKH�DIWHU�WD[�SHUIRUPDQFH�PHDVXUHV�RI�FDVK�IORZ�

IURP�RSHUDWLRQV�DIWHU� WD[HV� �&)$7��DQG�HDUQLQJV�DIWHU� WD[HV� �($7���7KXV��ZH�DQDO\]H� LI�RXU�

UHVXOWV�DOVR�KROG�IRU�WKH�SUHGLFWLRQ�RI�DIWHU�WD[�SHUIRUPDQFH�PHDVXUHV��$�WKHRUHWLFDO�DUJXPHQW�

IRU� WKH� VWURQJHU� H[SODQDWRU\� SRZHU� RI� LQIRUPDWLRQ� RQ� GHIHUUHG� WD[HV� LQ� WKLV� FRQWH[W� LV� WKDW�

GHIHUUHG�WD[�LWHPV�SURYLGH�LQIRUPDWLRQ�RQ�IXWXUH�FDVK�WD[HV�DQG�FDVK�WD[�VDYLQJV��/DX[���������

7KXV��RQH�FRXOG�H[SHFW�LQIRUPDWLRQ�RQ�XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV��8/&)�PRGHO��RU�

GHIHUUHG�WD[�DVVHWV��9'�DQG�-2,17�PRGHOV��WR�EHFRPH�PRUH�UHOHYDQW�LQ�WKLV�FDVH��

:H�DEVWDLQ�IURP�UHSRUWLQJ�VLPSOH�PXOWLYDULDWH�FRUUHODWLRQ�WHVWV��ZKLFK�FRQILUP�RXU�SUHYLRXV�

ILQGLQJV�LQ�7DEOHV���DQG����DQG�IRFXV�RQ�RXU�LQ��DQG�RXW�RI�VDPSOH�WHVWV��$SDUW�IURP�XVLQJ�DIWHU�

WD[�SHUIRUPDQFH�PHDVXUHV��RXU�VSHFLILFDWLRQ�FRQIRUPV�WR�7DEOHV���DQG����:H�UHSRUW�WKH�UHVXOWV�

LQ�7DEOHV���DQG�����2XU�UHVXOWV�DUH�EURDGO\�LQ�OLQH�ZLWK�RXU�SUHYLRXV�ILQGLQJV��6LPLODU�WR�WKH�

SUH�WD[�YDULDEOHV��ZH�ILQG�WKDW�LQFOXGLQJ�/266 3(5) �ODUJHO\�LQFUHDVHV�WKH�H[SODQDWRU\�SRZHU�

RI�RXU�PRGHOV�DQG�UHGXFHV�IRUHFDVW�HUURUV��%\�FRQWUDVW��FRQVLGHULQJ�DFFRXQWLQJ�LQIRUPDWLRQ�RQ�

XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV� �8/&)� DQG� 138/&)� PRGHOV�� DQG� GHIHUUHG� WD[HV� LQ�

JHQHUDO� �9'��139'�� DQG� -2,17�PRGHOV��GRHV�QRW� DGG�PXFK�H[SODQDWRU\�SRZHU� LQ�RXU� LQ�

VDPSOH�WHVWV�DQG�DJDLQ�OHDGV�WR�D�GHWHULRUDWLRQ�RI�RXU�RXW�RI�VDPSOH�IRUHFDVWLQJ�PRGHOV�ZLWK�

KLJKHU�0$)(V�� ,QIRUPDWLRQ� RQ� WKH� VHTXHQFH� RI� SDVW� ORVVHV� �/6(4� DQG� 13/6(4�PRGHOV��
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W\SLFDOO\�LQFUHDVHV�H[SODQDWRU\�SRZHU��HVSHFLDOO\�IRU�FDVK�IORZV��DQG�UHGXFHV�IRUHFDVW�HUURUV�

�HVSHFLDOO\�IRU�HDUQLQJV���7KXV��WKH�HYLGHQFH�IRU�RXU�PHDVXUH�RI�SDVW�ORVVHV�/6(4�LV�VWURQJHU�

IRU�SRVW�WD[�SHUIRUPDQFH� WKDQ� IRU�SUH�WD[�SHUIRUPDQFH��)LQDOO\�� LQFOXGLQJ�D�KLJK�QXPEHU�RI�

YDULDEOHV� �-2,17� PRGHO�� LPSURYHV� H[SODQDWRU\� SRZHU� LQ� RXU� LQ�VDPSOH� WHVWV� EXW� LV�

FRXQWHUSURGXFWLYH�IRU�IRUHFDVWLQJ�EHFDXVH�LW�QHYHU�VLJQLILFDQWO\�UHGXFHV�EXW�RIWHQ�VLJQLILFDQWO\�

LQFUHDVHV�IRUHFDVWLQJ�HUURUV��

>7DEOH���DERXW�KHUH@�

>7DEOH����DERXW�KHUH@�

2XU�ILQGLQJV�IRU�DIWHU�WD[�FDVK�IORZV�DUH�HVSHFLDOO\�LQWHUHVWLQJ��VLQFH�GHIHUUHG�WD[�DVVHWV��DQG�

GHIHUUHG�WD[�OLDELOLWLHV��VKRXOG�FRQWDLQ�YDOXDEOH�LQIRUPDWLRQ�DERXW�IXWXUH�WD[�VDYLQJV�DQG�WD[�

OLDELOLWLHV�� :H� FRQFOXGH� WKDW� DFFRXQWLQJ� LQIRUPDWLRQ� RQ� GHIHUUHG� WD[HV� �IURP� WD[� ORVV�

FDUU\IRUZDUGV�� GRHV� QRW� VHHP� WR� SURYLGH� VLJQLILFDQW� YDOXH� IRU� WKH� SUHGLFWLRQ� RI� IXWXUH� ILUP�

SHUIRUPDQFH��,Q�SDUW��WKLV�FRXOG�EH�GULYHQ�E\�WKH�IDFW�WKDW�QRW�DOO�ILUPV�SURYLGH�FRPSUHKHQVLYH�

PDQGDWRU\�DFFRXQWLQJ�LQIRUPDWLRQ�RQ�GHIHUUHG�WD[�DVVHWV�IURP�WD[�ORVV�FDUU\IRUZDUGV��

����5REXVWQHVV�WHVWV�DQG�DGGLWLRQDO�DQDO\VHV�

:H� FRQGXFW� D� EDWWHU\� RI� WHVWV� DQG� DGGLWLRQDO� DQDO\VHV� WR� FRQWURO� IRU� WKH� UREXVWQHVV� RI� RXU�

ILQGLQJV�� ,Q� D� ILUVW� VHW� RI� UREXVWQHVV� WHVWV�� ZH� DGMXVW� RXU� GDWD� DQG� H[FOXGH� REVHUYDWLRQV� RI�

ILQDQFLDO� ILUPV� �EDQNV�� LQVXUDQFH� FRPSDQLHV�� RWKHU� ILQDQFLDO� ILUPV�� DQG� RXWOLHUV� IURP� RXU�

VDPSOH��:H�GHILQH�RXWOLHUV�DV�REVHUYDWLRQV�ZLWK�YHU\�KLJK�SHUIRUPDQFH��YHU\�ORZ�SHUIRUPDQFH��

RU�DEQRUPDOO\�KLJK�VWDQGDUG�HUURUV�LQ�IRUHFDVWLQJ�UHJUHVVLRQV��:H�SURYLGH�D�GHWDLOHG�GHVFULSWLRQ�

RI�WKH�GHILQLWLRQ�RI�RXWOLHUV�LQ�$SSHQGL[�$��7KH�UHPDLQLQJ�VDPSOH�FRQVLVWV�RI�����REVHUYDWLRQV�

DQG�WKH�UHVXOWV�UHPDLQ�EURDGO\�XQFKDQJHG��VHH�$SSHQGL[�$���,Q�D�VHFRQG��XQUHSRUWHG��VHW�RI�

UREXVWQHVV� WHVWV��ZH�FRQVLGHU�DOWHUQDWLYH�GHILQLWLRQV�RI�GHSHQGHQW�DQG�H[SODQDWRU\�YDULDEOHV��

:H�WHVW�DQ�DOWHUQDWLYH�VSHFLILFDWLRQ�RI�/6(4��/6(4$���ZKHUH�RQO\�ILUPȮ¢HDUV�ZLWK�ORVVHV�LQ�

WKH�FXUUHQW�SHULRG�DQG�D�VHTXHQFH�RI�ORVVHV�LQ�SUHYLRXV�SHULRGV�DUH�FRQVLGHUHG��SDVW�DQG�FXUUHQW�

ORVVHV���/6(4$�KDV�D�YDOXH�RI�RQH�WR�WKUHH�LI�SHUIRUPDQFH�LV�QHJDWLYH�LQ�WKH�FXUUHQW�\HDU�DQG�
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RQH�WR�WKUHH�SUHFHGLQJ�\HDUV��7KLV�DOWHUQDWLYH�VSHFLILFDWLRQ�W\SLFDOO\�OHDGV�WR�KLJKHU�IRUHFDVWLQJ�

HUURUV� WKDQ� RXU� VWDQGDUG� VSHFLILFDWLRQ� RI� /6(4�� ,Q� DGGLWLRQ�� ZKLOH� /6(4$� LQFUHDVHV� WKH�

H[SODQDWRU\�SRZHU�RI�RXU�PRGHOV��VLPLODU�WR�/6(4���LQ�GRHV�QRW�FRQVLVWHQWO\�LPSURYH�SUHGLFWLYH�

DELOLW\��7KXV��RYHUDOO�UHVXOWV�UHPDLQ�YLUWXDOO\�XQFKDQJHG��:H�DOVR�XVH�(%,7'$�DV�DOWHUQDWLYH�

GHSHQGHQW� YDULDEOH� ZLWK� FRQVLVWHQW� HPSLULFDO� ILQGLQJV�� ,Q� D� WKLUG� VHW� RI� WHVWV�� ZH� FRQVLGHU�

DOWHUQDWLYH� HPSLULFDO� VSHFLILFDWLRQV� RI� RXU� UHJUHVVLRQ� PRGHOV�� 0RVW� UHOHYDQW�� ZH� DQDO\]H�

LWHPL]HG�SUHGLFWLRQ�PRGHOV��ZKHUH�ZH�WHVW�WKH�DGGLWLRQDO�H[SODQDWRU\�SRZHU��SUHGLFWLYH�DELOLW\��

IRU� LWHPL]HG� H[SODQDWRU\� IDFWRUV� RI� WKH� -2,17�PRGHO� �H�J��� GHIHUUHG� WD[� DVVHWV� IURP� WLPLQJ�

GLIIHUHQFHV� DQG� WD[� FUHGLWV�� '7$'��� :H� DOVR� WHVW� DOWHUQDWLYH� YDULDEOH� VSHFLILFDWLRQV� �H�J���

UHJDUGLQJ�UHJUHVVLRQ�FRQWUROV���

,Q�DGGLWLRQDO�DQDO\VHV��ZH�WHVW�LI�WKH�LQFOXVLRQ�RI�IXUWKHU�FRQWURO�YDULDEOHV�LPSURYHV�SUHGLFWLRQV�

�VHH�$SSHQGL[�%���&RQVLGHULQJ�WKH�ILQGLQJV�LQ�WKH�OLWHUDWXUH��'DUURXJK�DQG�<H��������-RRV�DQG�

3OHVNR��������.RWKDUL� HW� DO���������/L���������ZH� WHVW� WKH� IROORZLQJ�YDULDEOHV� DQG� IDFWRUV�� D�

GXPP\�YDULDEOH�IRU�GLYLGHQG�SD\LQJ�ILUPV�DQG�D�GXPP\�YDULDEOH�IRU�ILUPV�ZLWK�D�ILUVW�WLPH�

ORVV��DV�DQ�LQGLFDWRU�RI�WUDQVLWRU\�ORVVHV���WKH�PDUNHW�WR�ERRN�UDWLR��5	'�H[SHQGLWXUHV�VFDOHG�

E\�WRWDO�DVVHWV��DQG�ILUP�VL]H��PHDVXUHG�E\�WKH�ORJDULWKP�RI�WRWDO�DVVHWV���:KLOH�WKHVH�DGGLWLRQDO�

YDULDEOHV�LQFUHDVH�WKH�H[SODQDWRU\�SRZHU�RI�RXU�LQ�VDPSOH�WHVWV��HVSHFLDOO\�WKH�PDUNHW�WR�ERRN�

UDWLR��5	'�H[SHQGLWXUHV��DQG�D�GXPP\�IRU�ILUVW�\HDU�ORVVHV���RQO\�ILUP�VL]H�FOHDUO\�HQKDQFHV�

WKH� SUHGLFWLYH� DELOLW\� RI� RXW�RI�VDPSOH� WHVWV�� ,Q� DGGLWLRQ�� ZH� ILQG� D� �ZHDN�� UHGXFWLRQ� LQ�

IRUHFDVWLQJ�HUURUV�IRU�WKH�PDUNHW�WR�ERRN�UDWLR�DQG�PL[HG�UHVXOWV�IRU�WKH�RWKHU�YDULDEOHV��

�� &RQFOXVLRQ�

:H�DQDO\]H� WKH� LQIRUPDWLRQ�FRQWHQW�RI�DFFRXQWLQJ�LWHPV�RQ�WD[�ORVV�FDUU\IRUZDUGV��GHIHUUHG�

WD[HV��DQG�ORVVHV�WR�SUHGLFW�IXWXUH�ILUP�SHUIRUPDQFH��)RU�RXU�DQDO\VLV��ZH�XVH�D�KDQG�FROOHFWHG�

SDQHO�RI�*HUPDQ�OLVWHG�ILUPV��OLVWLQJV�LQ�WKH�'$;����RU�0'$;����LQGH[���:KLOH�ZH�ILQG�D�

QHJDWLYH� DQG� VLJQLILFDQW� FRUUHODWLRQ� RI� XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV� DQG� IXWXUH� ILUP�

SHUIRUPDQFH��RXW�RI�VDPSOH�SUHGLFWLRQV�VKRZ�WKDW�FRQVLGHULQJ�DFFRXQWLQJ�LQIRUPDWLRQ�RQ�WD[�



���

ORVV�FDUU\IRUZDUGV�DQG�GHIHUUHG�WD[HV�GRHV�QRW�LPSURYH�DQG�FDQ�HYHQ�ZRUVHQ�WKH�DFFXUDF\�RI�

SHUIRUPDQFH�IRUHFDVWV��:H�DOVR�ILQG�WKDW�FRPPRQ�IRUHFDVWLQJ�DSSURDFKHV�WUHDWLQJ�SRVLWLYH�DQG�

QHJDWLYH� SHUIRUPDQFHV� HTXDOO\� RU� ZLWK� D� GXPP\� YDULDEOH� FDQ� OHDG� WR� ELDVHG� SHUIRUPDQFH�

IRUHFDVWV�DQG�SURYLGH�D�VLPSOH�HPSLULFDO�VSHFLILFDWLRQ�DFFRXQWLQJ�IRU�WKDW�SUREOHP��,Q�DGGLWLRQ��

DGGLQJ�YDULDEOHV�RQ�ILUP�VL]H�VHHPV�WR�LQFUHDVH�WKH�SUHGLFWLYH�DELOLW\�RI�RXU�PRGHOV��

$Q�LPSRUWDQW�DVSHFW�LV�WKH�H[WHUQDO�YDOLGLW\�RI�RXU�ILQGLQJV��:H�UHO\�RQ�D�VDPSOH�RI�DQQXDO�,)56�

DFFRXQWV�RI�WKH�ODUJHVW�SXEOLF�*HUPDQ�ILUPV��7KXV��UHVXOWV�DUH�QRW�UHSUHVHQWDWLYH�RI�VPDOO�ILUPV�

RU� ILUPV� XVLQJ� GLIIHUHQW� DFFRXQWLQJ� VWDQGDUGV�� 5HJDUGLQJ� GHIHUUHG� WD[� DVVHWV� IURP� WD[� ORVV�

FDUU\IRUZDUGV��WKHUH�DUH�UHOHYDQW�GLIIHUHQFHV�EHWZHHQ�,)56�DQG�RWKHU�SURPLQHQW�VWDQGDUGV�OLNH�

86�*$$3��:KLOH� WKH� LPSDLUPHQW� DSSURDFK� RI�86�*$$3� UHTXLUHV� WKH� FDSLWDOL]DWLRQ� RI� DOO�

GHIHUUHG�WD[�DVVHWV�DQG�D�YDOXDWLRQ�DOORZDQFH�9$��EXW�QRW�RI�WKH�9$�FRPSRQHQW�RQ�GHIHUUHG�

WD[�DVVHWV�IURP�WD[�ORVV�FDUU\IRUZDUGV���WKH�DIILUPDWLYH�MXGJPHQW�DSSURDFK�RI�WKH�,)56�UHTXLUHV�

WKH�FDSLWDOL]DWLRQ�RI�WKH�UHFRJQL]HG�GHIHUUHG�WD[�DVVHWV�DQG�D�GLVFORVXUH�RI�XQUHFRJQL]HG�WD[�ORVV�

FDUU\IRUZDUGV� LQ� WKH� WD[� IRRWQRWH�� +HQFH�� WKH� ,)56� SURYLGH�PDQGDWRU\� LQIRUPDWLRQ� RQ� WKH�

YDOXDEOH�FRPSRQHQW�RI�WD[�ORVV�FDUU\IRUZDUGV��ZKLFK�VKRXOG�EH�WKHRUHWLFDOO\�WKH�PRVW�SRZHUIXO�

SUHGLFWRU�RI� IXWXUH� ILUP�SHUIRUPDQFH��1HYHUWKHOHVV��ZH�GR�QRW� ILQG�HPSLULFDO�HYLGHQFH�RQ�D�

XVHIXOQHVV�RI�VXFK�LWHPL]HG�DFFRXQWLQJ�LQIRUPDWLRQ�IRU�FDVK�IORZ�DQG�HDUQLQJV�SUHGLFWLRQV��,W�

VHHPV� XQOLNHO\� WKDW� DFFRXQWLQJ� V\VWHPV� ZLWKRXW� VXFK� GHWDLOHG� LQIRUPDWLRQ� RQ� WKH� YDOXDEOH�

FRPSRQHQW�RI�WD[�ORVV�FDUU\IRUZDUGV�VKRXOG�OHDG�WR�VLJQLILFDQWO\�EHWWHU�IRUHFDVWV��VLQFH�PDLQ�

SUREOHPV� �HVWLPDWLRQ� RI� IXWXUH� WD[DEOH� LQFRPH�� HDUQLQJV� PDQDJHPHQW�� DUH� VLPLODU� DQG�

PDQGDWRU\�DFFRXQWLQJ�LQIRUPDWLRQ�SURYLGHV�OHVV�GHWDLO�RQ�YDOXDEOH�WD[�ORVV�FDUU\IRUZDUGV��

5HJDUGLQJ�KHWHURJHQHLW\�LQ�WKH�FRUUHODWLRQ�RI�QHJDWLYH�DQG�SRVLWLYH�SHUIRUPDQFH�RXWFRPHV�ZLWK�

IXWXUH�ILUP�SHUIRUPDQFH��HYLGHQFH�IRU�FDVK�IORZ�DQG�(%,7'$��LQ�UREXVWQHVV�FKHFNV��VXJJHVWV�

WKDW� RXU� ILQGLQJV� DUH� UHOHYDQW� QRW� RQO\� IRU� D� VSHFLILF� DFFRXQWLQJ� V\VWHP� �*HUPDQ\�*$$3���

1HYHUWKHOHVV��PRUH�UHVHDUFK�RQ� WKHVH� LVVXHV�FRQVLGHULQJ�RWKHU�DFFRXQWLQJ�V\VWHPV�ZRXOG�EH�

PRVW�ZHOFRPH��



���

$SSHQGL[�$��5HVWULFWHG�VDPSOH

'XH� WR� WKH� UHODWLYHO\� OLPLWHG� VL]H� RI� RXU� KDQG�FROOHFWHG� VDPSOH��ZH� DEVWDLQ� IURP� H[FOXGLQJ�

REVHUYDWLRQV�RI�ILQDQFLDO�ILUPV��EDQNV��LQVXUDQFHV��RWKHU�ILQDQFLDO�ILUPV��DQG�GR�QRW�DFFRXQW�IRU�

SRWHQWLDO�RXWOLHUV�LQ�RXU�EDVHOLQH�VSHFLILFDWLRQ��6LQFH�FRUUHVSRQGLQJ�REVHUYDWLRQV�FRXOG�GULYH�

RXU�UHVXOWV��HYHQ�LI�ZH�FRQWURO�IRU�LQGXVWU\�GXPP\�YDULDEOHV���ZH�SHUIRUP�D�UREXVWQHVV�FKHFN�

H[FOXGLQJ� WKHVH� REVHUYDWLRQV�� )LUVW�� ZH� H[FOXGH� DOO� EDQNV�� LQVXUDQFH� FRPSDQLHV�� DQG� RWKHU�

ILQDQFLDO�ILUPV��UHGXFLQJ�RXU�VDPSOH�VL]H�E\�����REVHUYDWLRQV��6HFRQG��ZH�LGHQWLI\�SRWHQWLDO�

RXWOLHUV��ZKLFK�ZH�H[FOXGH�IURP�RXU�UHVWULFWHG�VDPSOH��$V�D�ILUVW�VWHS��ZH�LGHQWLI\����RI�WKH�

REVHUYDWLRQV�ZLWK�WKH�KLJKHVW�SRVLWLYH�SUH�WD[�SHUIRUPDQFH�DQG����RI�WKH�REVHUYDWLRQV�ZLWK�WKH�

ORZHVW�QHJDWLYH�SUH�WD[�SHUIRUPDQFH��7KXV��REVHUYDWLRQV�ZLWK�HLWKHU�WKH�KLJKHVW����RI�SUH�WD[�

HDUQLQJV��WKH�KLJKHVW����RI�SUH�WD[�FDVK�IORZV��WKH�ORZHVW����RI�SUH�WD[�HDUQLQJV��DQG�WKH�ORZHVW�

���RI�SUH�WD[�FDVK�IORZV�DUH�LQWHUSUHWHG�DV�RXWOLHUV��$V�D�VHFRQG�VWHS��ZH�H[FOXGH�REVHUYDWLRQV�

ZKHUH�WKH�UHVLGXDO�RI�D�VLPSOH�IRUHFDVWLQJ�UHJUHVVLRQ�RQ�RQH�\HDU�DKHDG�HDUQLQJV�RU�FDVK�IORZV�

H[FHHGV� WKUHH� WLPHV� WKH� VWDQGDUG� GHYLDWLRQ� RI� WKLV� UHJUHVVLRQ� �VHH�(TXDWLRQ� ����2YHUDOO��ZH�

LGHQWLI\� ��� REVHUYDWLRQV� DV� RXWOLHUV�� 7KH� UHPDLQLQJ� UHVWULFWHG� VDPSOH� FRQVLVWV� RI� ����

REVHUYDWLRQV��

$V�ILUVW�VWDWLVWLFDO� WHVWV��ZH�SHUIRUP�XQWDEXODWHG�UHJUHVVLRQV�DV�LQ�7DEOHV���DQG����:KLOH�WKH�

VLJQV�DQG�VL]HV�RI�WKH�FRHIILFLHQW�HVWLPDWHV�DUH�FORVH�WR�WKRVH�IRU�RXU�XQUHVWULFWHG�VDPSOH��WKH�

VLJQLILFDQFH�OHYHO�RI�RXU�UHVXOWV�LV�VRPHZKDW�VPDOOHU��:H�UHSRUW�WKH�UHVXOWV�IRU�LQ�VDPSOH�WHVWV�

LQ�7DEOH����DQG�WKRVH�IRU�RXW�RI�VDPSOH�WHVWV�LQ�7DEOH�����7KH�VSHFLILFDWLRQV�RI�WKHVH�WHVWV�DUH�

WKH�VDPH�DV�LQ�WKH�SUHYLRXV�VHFWLRQV��

>7DEOH����DERXW�KHUH@�

>7DEOH����DERXW�KHUH@�

:H�ILQG�HYLGHQFH�WKDW�FRQVLGHULQJ�DGGLWLRQDO�YDULDEOHV�DQG�HVSHFLDOO\�/266 3(5) �LQFUHDVHV�

WKH�H[SODQDWRU\�SRZHU�RI�WKH�PRGHO��7DEOH������7DEOH����UHYHDOV�YHU\�VLPLODU�ILQGLQJV�DV�7DEOH�

���7KXV��ZKLOH�WKH�LQFOXVLRQ�RI� /266 3(5) VLJQLILFDQWO\�LPSURYHV�SUHGLFWLRQV�LQ�D�UHOHYDQW�



���

QXPEHU�VSHFLILFDWLRQV�DQG�QHYHU�OHDGV�WR�VLJQLILFDQWO\�KLJKHU�0$)(V�FRPSDUHG�WR�WKH�UHIHUHQFH�

PRGHO�� WKH� HYLGHQFH� LV�PXFK�PRUH� QHJDWLYH� IRU� WKH� RWKHU� H[SODQDWRU\� YDULDEOHV�� 7KLV� KROGV�

HVSHFLDOO\� IRU� XQUHFRJQL]HG� WD[� ORVV� FDUU\IRUZDUGV�� VLQFH� WKH� 8/&)� DQG� 138/&)�PRGHOV�

W\SLFDOO\�OHDG�WR�KLJKHU�IRUHFDVWLQJ�HUURUV�DV�WKH�UHIHUHQFH�PRGHO��EDVHOLQH�RU�%&1�PRGHO��RU�

WKH�13(5)�PRGHO��5HJDUGLQJ�ORVV�SHUVLVWHQFH��ZH�ILQG�WKDW�LQFOXGLQJ�LQIRUPDWLRQ�RQ�/6(4�FDQ�

KHOS�WR�SUHGLFW�HDUQLQJV�EXW�W\SLFDOO\�ZRUVHQV�FDVK�IORZ�SUHGLFWLRQV��2YHUDOO��7DEOHV����DQG����

FRQILUP�WKH�ILQGLQJV�RI�7DEOHV���DQG����



���

$SSHQGL[�%��$GGLWLRQDO�DQDO\VHV

:H�IXUWKHU�H[WHQG�RXU�IRUHFDVWLQJ�PRGHOV�E\�D�QXPEHU�RI�DGGLWLRQDO�YDULDEOHV��:H�LQWHQG�WR�

WHVW�LI�WKHVH�YDULDEOHV�LQFUHDVH�H[SODQDWRU\�SRZHU��LQ�VDPSOH�WHVWV��DQG�SUHGLFWLYH�DELOLW\��RXW�

RI�VDPSOH�WHVWV���-RRV�DQG�3OHVNR��������DQG�/L��������GHYHORS�PRGHOV�IRU�WKH�SUHGLFWLRQ�RI�

ORVV� UHYHUVDOV�� 7KHVH� PRGHOV� SUHGLFW� WKH� SUREDELOLW\� WKDW� ILUPV� ZLWK� �SHUVLVWHQW�� ORVVHV� LQ�

SUHYLRXV�\HDUV�UHWDLQ�SRVLWLYH�HDUQLQJV�RU�FDVK�IORZV�LQ�WKH�FXUUHQW�SHULRG��7ZR�LPSRUWDQW�DQG�

VWDWLVWLFDOO\�VLJQLILFDQW�YDULDEOHV�LQ�WKHVH�PRGHOV�DUH�D�GXPP\�YDULDEOH�IRU�ILUPV�ZLWK�D�ILUVW�

ORVV�LQ�WKH�FXUUHQW�\HDU�DQG�QR�ORVVHV�LQ�SUHYLRXV�SHULRGV�DQG�D�YDULDEOH�IRU�ILUPV�SD\LQJ�RXW�D�

GLYLGHQG��7KH�DXWKRUV�ILQG�WKDW�ILUPV�ZLWKRXW�ORVVHV�LQ�SUHYLRXV�\HDUV�DQG�GLYLGHQG�SD\LQJ�ILUPV�

KDYH�D�KLJKHU�SUREDELOLW\�RI� ORVV�UHYHUVDO��'XPP\�YDULDEOHV�IRU�GLYLGHQG�SD\PHQWV�DUH�DOVR�

FRQVLGHUHG�E\�IRUHFDVWLQJ�PRGHOV�IRU�H[SHFWHG�HDUQLQJV�LQ�WKH�WUDGLWLRQ�RI�)DPD�DQG�)UHQFK�

�������VHH��H�J���)DPD�DQG�)UHQFK��������+RX�HW�DO����������7KHUHIRUH��ZH�WHVW�D�GXPP\�YDULDEOH�

IRU� ILUPV�ZLWK�D� ILUVW�WLPH� ORVV� �)/266�� �WKDW�PHDQV�QR� ORVV� LQ� WKH�SUHFHGLQJ�SHULRG��DQG�D�

YDULDEOH�',9� GHILQHG� DV� WKH� UDWLR� RI� WKH� FDVK� GLYLGHQG� �:RUOGVFRSH� LWHP� ������� DQG� WRWDO�

DVVHWV��� ,Q�ERWK�FDVHV��ZH�HQULFK� WKH�PRGHO�E\�GXPP\�YDULDEOHV�ZLWK�D�YDOXH�RI�]HUR� LI� WKH�

FRUUHVSRQGLQJ� LQIRUPDWLRQ� LV� QRW� DYDLODEOH� �')/266�� '',9�� DQG� LQWHUDFWLRQ� WHUPV� �

)/266' )/266 � ',9' ',9 ���

$QRWKHU�UHOHYDQW�LVVXH�LV�WKH�LQIRUPDWLRQ�FRQWHQW�RI�5	'�IRU�SURILW�DQG��HVSHFLDOO\��ORVV�ILUPV��

7KHRU\�DQG�HPSLULFDO�HYLGHQFH�VXJJHVW�WKDW�5	'�H[SHQGLWXUHV�DUH�UHODWHG�WR��XQFHUWDLQ��IXWXUH�

HDUQLQJV�DQG�WKHUHIRUH�YDOXH�UHOHYDQW��.RWKDUL�HW�DO����������6LQFH�5	'�LV�D�IRUP�RI�EXVLQHVV�

LQYHVWPHQW� �&LIWFL� DQG�'DUURXJK�� ����� 'DUURXJK� DQG�<H�� ������� RQH�PLJKW� H[SHFW� KLJKHU�

IXWXUH�HDUQLQJV�DQG�FDVK�IORZV�IRU�KLJK�5	'�ILUPV��,Q�DGGLWLRQ��KLJK�5	'�OHYHOV�FRXOG�EH�DQ�

LQGLFDWRU�RI�IXWXUH�ORVV�UHYHUVDO��$GGLQJ�LQIRUPDWLRQ�RQ�5	'�WR�WKH�SUHGLFWLRQ�PRGHO�FRXOG�

��6LPLODU�WR�-RRV�DQG�3OHVNR���������ZH�DOVR�WHVW�D�GXPP\�YDULDEOH�IRU�GLYLGHQG�SD\LQJ�ILUPV��',9'80��+RZHYHU��
VLQFH�WKLV�YDULDEOH�JHQHUDWHG�VWDWLVWLFDOO\�LQVLJQLILFDQW�UHJUHVVLRQ�UHVXOWV��LQ�SDUW�ZLWK�WKH�ZURQJ�VLJQ���ZH�LQFOXGH�
D�UHYLVHG�YHUVLRQ�DFFRXQWLQJ�IRU�WKH�FDVK�YDOXH�RI�WKH�GLYLGHQG�LQ�UHODWLRQ�WR�WRWDO�DVVHWV��



���

WKHUHIRUH� HQKDQFH� SUHGLFWLYH� DELOLW\�� :H� HQULFK� WKH� PRGHO� E\� D� GXPP\� YDULDEOH� IRU� ILUP�

LQIRUPDWLRQ�RQ�5	'�H[SHQGLWXUHV�� 5'' ���DQ�LQWHUDFWLRQ�WHUP�RI�5	'�H[SHQGLWXUHV�VFDOHG�E\�

WRWDO�DVVHWV�� 5'' 5' ���DQG�DQ�DGGLWLRQDO�LQWHUDFWLRQ�WHUP�ZLWK�RXU�GXPP\�YDULDEOH�IRU�ORVV�

ILUPV�WR�FRQWURO�IRU�GLIIHUHQW�5	'�HIIHFWV�IRU�ORVV�ILUPV�� 5'/266 ' 5' ���

)XUWKHUPRUH��ZH�WHVW�LI�WKH�FRQVLGHUDWLRQ�RI�WKH�PDUNHW�WR�ERRN�UDWLR��07%��RU�ILUP�VL]H��6,=(��

LPSURYHV�SUHGLFWLYH�DELOLW\��:H�PHDVXUH�07%�DV�WKH�UDWLR�RI�WKH�PDUNHW�YDOXH�RI�WKH�ILUP�DW�

\HDU�HQG� �:RUOGVFRSH� LWHP�������� WR� WKH� FRPPRQ�ERRN�YDOXH� RI� HTXLW\� �:RUOGVFRSH� LWHP�

������� DQG� FRQVLGHU� D� GXPP\� YDULDEOH� IRU� D� ILUP¶V� LQIRUPDWLRQ� RQ�07%� �'07%�� DQG� DQ�

LQWHUDFWLRQ�WHUP�� 07%' 07% ���:H�GHILQH�6,=(�DV�WKH�ORJDULWKP�RI�WRWDO�DVVHWV��6LQFH�DOO�WKH�

ILUPV�LQ�RXU�VWDQGDUG�VDPSOH�SURYLGH�WKLV�LQIRUPDWLRQ��ZH�GR�QRW�FRQVLGHU�D�GLVFORVXUH�GXPP\�

RU�DQ�LQWHUDFWLRQ�WHUP�LQ�WKLV�FDVH��

8QWDEXODWHG� UHJUHVVLRQ� UHVXOWV� FRQILUP� RXU� H[SHFWDWLRQV� DQG� WKH� ILQGLQJV� RI� WKH� OLWHUDWXUH�

�'DUURXJK�DQG�<H��������-RRV�DQG�3OHVNR��������.RWKDUL�HW�DO���������/L��������WKDW�)/266��

',9�� 5'� DQG� 07%� DUH� SRVLWLYHO\� FRUUHODWHG� ZLWK� IXWXUH� ILUP� SHUIRUPDQFH�� )RU� 6,=(� ZH�

W\SLFDOO\�ILQG�QHJDWLYH�UHJUHVVLRQ�FRHIILFLHQWV��ZKLFK�DUH��ZHDNO\��VLJQLILFDQW�IRU�FDVK�IORZV�DV�

GHSHQGHQW�YDULDEOH��6LQFH�RXU�LQWHUHVW�LV�RQ�WKH�H[SODQDWRU\�SRZHU�DQG�SUHGLFWLYH�DELOLW\�RI�WKHVH�

YDULDEOHV��ZH�FRQFHQWUDWH�RQ�RXU�LQ��DQG�RXW�RI�VDPSOH�WHVWV��7KH�VSHFLILFDWLRQV�RI�WKHVH�WHVWV�

DUH� WKH� VDPH� DV� LQ� WKH� SUHYLRXV� VXEVDPSOHV�� ,Q� DGGLWLRQ� WR� RXU� UHIHUHQFH�PRGHO� �HLWKHU� WKH�

EDVHOLQH�RU�%&1�PRGHO���ZH�WHVW�WKH�IROORZLQJ�PRGHOV��$V�LQ�6HFWLRQV�����DQG������WKH�13(5)�

PRGHO� DGGV� WKH� YDULDEOHV� /266� DQG� /266 3(5) �� 7KH� 13)/266�� 13',9�� 135'�� DQG�

1307%� PRGHOV� IXUWKHU� HQULFK� WKDW� PRGHO� E\� ')/266� DQG� )/266' )/266 �� '',9� DQG�

',9' ',9 �� '5'�� 5'' 5' �� DQG� 5'/266 ' 5' �� DQG� '07%� DQG� 07%' 07% ��

UHVSHFWLYHO\��ZKLOH�WKH�136,=(�PRGHO�HQULFKHV�WKH�13(5)�PRGHO�E\�WKH�YDULDEOH�6,=(��:H�

UHSRUW�WKH�GHILQLWLRQV�RI�WKHVH�DGGLWLRQDO�H[SODQDWRU\�YDULDEOHV�LQ�7DEOH�����

>7DEOH����DERXW�KHUH@�



���

7DEOH����SURYLGHV�WKH�UHVXOWV�RI�RXU�LQ�VDPSOH�WHVWV��2YHUDOO��ZH�ILQG�WKDW�DGGLWLRQDO�YDULDEOHV�

�LQ�PRVW�VSHFLILFDWLRQV��VLJQLILFDQWO\��LQFUHDVH�WKH�H[SODQDWRU\�SRZHU�RI�RXU�UHJUHVVLRQ�PRGHOV�

FRPSDUHG�WR�WKH�13(5)�PRGHO��7KLV�KROGV�HVSHFLDOO\�IRU�WKH�1307%�PRGHO�DV�ZHOO�DV�IRU�WKH�

13)/266� DQG�135'�PRGHOV�� 7KXV�� 7DEOH� ��� VXJJHVWV� WKDW� DGGLWLRQDO� LQIRUPDWLRQ� RQ� WKH�

PDUNHW�WR�ERRN� UDWLR�� 5	'� H[SHQGLWXUHV�� DQG� REVHUYDWLRQV� ZLWK� D� ILUVW� ORVV� LQFUHDVHV� WKH�

H[SODQDWRU\�SRZHU�IRU�RXU�UHJUHVVLRQV�DV�PHDVXUHG�E\�QHVWHG�)�WHVWV�DQG�DGMXVWHG�5��YDOXHV��

>7DEOH����DERXW�KHUH@�

7DEOH����GRFXPHQWV�WKH�HVWLPDWHV�RI�RXU�RXW�RI�VDPSOH�WHVWV��7KHVH�ILQGLQJV�GLIIHU�LQ�D�QXPEHU�

RI� DVSHFWV� IURP� RXU� LQ�VDPSOH� WHVWV��0RVW� UHOHYDQW�� DGGLWLRQDO� YDULDEOHV� GR� QRW� QHFHVVDULO\�

HQKDQFH�WKH�SUHGLFWLYH�DELOLW\�RI�RXU�IRUHFDVWLQJ�PRGHOV��)RU�WKH�135'�PRGHO��ZH�HYHQ�ILQG�

VLJQLILFDQWO\�KLJKHU�IRUHFDVWLQJ�HUURUV��7KXV��DGGLQJ�LQIRUPDWLRQ�RQ�5	'�H[SHQGLWXUHV�UHGXFHV�

WKH�SUHGLFWLYH�DELOLW\�RI�RXU�PRGHOV��5HJDUGLQJ�13)/266�DQG�13',9��ZH�REWDLQ�LQFRQFOXVLYH�

UHVXOWV�� 7KXV�� LQFOXGLQJ� YDULDEOHV� RQ� ILUVW�WLPH� ORVVHV� RU� GLYLGHQGV� FRXOG� HLWKHU� UHGXFH� RU�

LQFUHDVH�IRUHFDVWLQJ�HUURUV��,QFOXGLQJ�LQIRUPDWLRQ�RQ�WKH�PDUNHW�WR�ERRN�UDWLR��1307%��FDQ�

VOLJKWO\�UHGXFH�IRUHFDVWLQJ�HUURUV�DQG�WKXV�LQFUHDVHV�SUHGLFWLYH�DELOLW\��+RZHYHU��WKH�GLIIHUHQFH�

LV�QRW�VLJQLILFDQW�LQ�PRVW�VSHFLILFDWLRQV��MXVW�LQ�RQH�RI����VSHFLILFDWLRQV�DW�WKH�����OHYHO���7KH�

RQO\� PRGHO� WKDW� FOHDUO\� HQKDQFHV� SUHGLFWLYH� DELOLW\� LI� FRPSDUHG� WR� WKH� 13(5)� PRGHO� LV�

136,=(��,Q�WKLV�PRGHO��ZH�W\SLFDOO\�ILQG�D�VLJQLILFDQW�UHGXFWLRQ�LQ�IRUHFDVWLQJ�HUURUV�DQG�QHYHU�

D� VLJQLILFDQW� LQFUHDVH�� ,Q� FRQFOXVLRQ�� DGGLWLRQDO� LQIRUPDWLRQ� RQ� ILUP� VL]H� �PHDVXUHG� E\� WKH�

ORJDULWKP�RI�WRWDO�DVVHWV��VLJQLILFDQWO\�HQKDQFHV�WKH�SUHGLFWLYH�DELOLW\�RI�RXU�PRGHOV��$SDUW�IURP�

WKH�YDULDEOHV�LQ�7DEOHV����DQG�����ZH�DOVR�WHVW�YDULDEOHV�IRU�H[WUDRUGLQDU\�LWHPV��/L��������DQG�

DOWHUQDWLYH�VSHFLILFDWLRQV�IRU�GLYLGHQG�SD\LQJ�ILUPV�DQG�ILUPV�ZLWK�SHUVLVWHQW�ORVVHV�LQ�HDUOLHU�

SHULRGV��7KHVH�DOWHUQDWLYH�VSHFLILFDWLRQV�OHDG�WR�HLWKHU�LQFRQVLVWHQW�UHVXOWV�RU�UHVXOWV�VLPLODU�WR�

WKRVH�LQ�SUHYLRXV�VSHFLILFDWLRQV��7KXV��ZH�DEVWDLQ�IURP�UHSRUWLQJ�WKHVH�UHVXOWV��

>7DEOH����DERXW�KHUH@�



���

5HIHUHQFHV�

$PLU�� (��� .LUVFKHQKHLWHU�� 0��� :LOODUG�� .��� ������ 7KH� YDOXDWLRQ� RI� GHIHUUHG� WD[HV�� &RQWHPSRUDU\�

$FFRXQWLQJ�5HVHDUFK��������±�����

$PLU��(���6RXJLDQQLV��7���������$QDO\VWV¶�LQWHUSUHWDWLRQ�DQG�LQYHVWRUV¶�YDOXDWLRQ�RI�WD[�FDUU\IRUZDUGV��

&RQWHPSRUDU\�$FFRXQWLQJ�5HVHDUFK������±����

%DUWK��0�(���&UDP��'�3���1HOVRQ��.�.���������$FFUXDOV�DQG� WKH�SUHGLFWLRQ�RI�IXWXUH�FDVK�IORZV��7KH�

$FFRXQWLQJ�5HYLHZ�������±����

%RVWZLFN��(�'���.ULHJHU��.���/DPEHUW�� 6�/��� ������5HOHYDQFH�RI� JRRGZLOO� LPSDLUPHQWV� WR� FDVK� IORZ�

SUHGLFWLRQ�DQG�IRUHFDVWLQJ��-RXUQDO�RI�$FFRXQWLQJ��$XGLWLQJ�	�)LQDQFH��������±�����

&LIWFL��0���'DUURXJK��0���������:KDW�H[SODLQV� WKH�YDOXDWLRQ�GLIIHUHQFH�EHWZHHQ� LQWDQJLEOH�LQWHQVLYH�

SURILW�DQG�ORVV�ILUPV"�-RXUQDO�RI�%XVLQHVV�)LQDQFH�	�$FFRXQWLQJ��������±�����

&KULVWHQVHQ��7�(���3DLN��*�+���6WLFH��(�.���������&UHDWLQJ�D�ELJJHU�EDWK�XVLQJ�WKH�GHIHUUHG�WD[�YDOXDWLRQ�

DOORZDQFH��-RXUQDO�RI�%XVLQHVV�)LQDQFH�	�$FFRXQWLQJ��������±�����

'DUURXJK�� 0��� <H�� -��� ������ 9DOXDWLRQ� RI� ORVV� ILUPV� LQ� D� NQRZOHGJH�EDVHG� HFRQRP\�� 5HYLHZ� RI�

$FFRXQWLQJ�6WXGLHV�������±����

'HFKRZ��3�0���.RWKDUL��6�3���:DWWV��5�/���������7KH�UHODWLRQ�EHWZHHQ�HDUQLQJV�DQG�FDVK�IORZV��-RXUQDO�

RI�$FFRXQWLQJ�DQG�(FRQRPLFV��������±�����

'KDOLZDO��'�6���.DSODQ��6�(���/DX[��5�&���:HLVEURG��(���������7KH�LQIRUPDWLRQ�FRQWHQW�RI�WD[�H[SHQVH�

IRU�ILUPV�UHSRUWLQJ�ORVVHV��-RXUQDO�RI�$FFRXQWLQJ�5HVHDUFK��������±�����

'LFKHY��,�'���7DQJ��9�:���������(DUQLQJV�YRODWLOLW\�DQG�HDUQLQJV�SUHGLFWDELOLW\��-RXUQDO�RI�$FFRXQWLQJ�

DQG�(FRQRPLFV��������±�����

(QJ��/�/���9LFKLWVDUDZRQJ��7���������8VHIXOQHVV�RI�DFFRXQWLQJ�HVWLPDWHV��$�WDOH�RI�WZR�FRXQWULHV��&KLQD�

DQG�,QGLD���-RXUQDO�RI�$FFRXQWLQJ��$XGLWLQJ�	�)LQDQFH��������±�����

)DPD��(�)���)UHQFK��.�5���������)RUHFDVWLQJ�SURILWDELOLW\�DQG�HDUQLQJV��-RXUQDO�RI�%XVLQHVV��������±

�����

)DPD��(�)��� )UHQFK��.�5��� ������ 3URILWDELOLW\�� LQYHVWPHQW�� DQG� DYHUDJH� UHWXUQV�� -RXUQDO� RI� )LQDQFLDO�

(FRQRPLFV��������±�����

)LQJHU�� &�$��� ������ 7KH� DELOLW\� RI� HDUQLQJV� WR� SUHGLFW� IXWXUH� HDUQLQJV� DQG� FDVK� IORZ�� -RXUQDO� RI�

$FFRXQWLQJ�5HVHDUFK��������±�����

)ODJPHLHU��9���������7KH�LQIRUPDWLRQ�FRQWHQW�RI�WD[�ORVV�FDUU\IRUZDUGV���,$6����YV��YDOXDWLRQ�DOORZDQFH��

DUTXV�ZRUNLQJ�SDSHU������

)ODJPHLHU��9���0�OOHU��-���������7D[�ORVV�FDUU\IRUZDUG�GLVFORVXUH�DQG�XQFHUWDLQW\��$UTXV�ZRUNLQJ�SDSHU�

�����



���

)UDQN��0�0���5HJR��6�2���������'R�PDQDJHUV�XVH�WKH�YDOXDWLRQ�DOORZDQFH�DFFRXQW�WR�PDQDJH�HDUQLQJV�

DURXQG�FHUWDLQ�HDUQLQJV�WDUJHWV"�-RXUQDO�RI�WKH�$PHULFDQ�7D[DWLRQ�$VVRFLDWLRQ�������±����

*OHDVRQ��&��� -HQNLQV��1��� -RKQVRQ��:���������7KH�FRQWDJLRQ�HIIHFWV�RI�DFFRXQWLQJ� UHVWDWHPHQWV��7KH�

$FFRXQWLQJ�5HYLHZ�������±�����

*RUGRQ�� (��� -RRV�� 3��� ������8QUHFRJQL]HG� GHIHUUHG� WD[HV�� (YLGHQFH� IURP� WKH�8�.�� 7KH�$FFRXQWLQJ�

5HYLHZ�������±�����

+DPURXQL�� $��� 0LORXGL�� $��� %HQ]NULHP�� 5��� ������ 6LJQDOLQJ� ILUP� SHUIRUPDQFH� WKURXJK� FRUSRUDWH�

YROXQWDU\�GLVFORVXUH��-RXUQDO�RI�$SSOLHG�%XVLQHVV�5HVHDUFK��������±�����

+D\Q��&���������7KH�LQIRUPDWLRQ�FRQWHQW�RI�ORVVHV��-RXUQDO�RI�$FFRXQWLQJ�DQG�(FRQRPLFV��������±�����

+HDO\��3�0���3DOHSX��.�*���������,QIRUPDWLRQ�DV\PPHWU\��FRUSRUDWH�GLVFORVXUH��DQG�WKH�FDSLWDO�PDUNHWV��

$�UHYLHZ�RI�WKH�HPSLULFDO�GLVFORVXUH�OLWHUDWXUH��-RXUQDO�RI�$FFRXQWLQJ�DQG�(FRQRPLFV��������±�����

+HUERKQ��.���7XWWLFFL��,���.KRU��3���������&KDQJHV�LQ�XQUHFRJQLVHG�GHIHUUHG�WD[�DFFUXDOV�IURP�FDUU\�

IRUZDUG�ORVVHV��(DUQLQJV�PDQDJHPHQW�RU�VLJQDOLQJ"�-RXUQDO�RI�%XVLQHVV�)LQDQFH�	�$FFRXQWLQJ�����

���±�����

+RX��.���5RELQVRQ��'�7���������,QGXVWU\�FRQFHQWUDWLRQ�DQG�DYHUDJH�VWRFN�UHWXUQV��7KH�-RXUQDO�RI�)LQDQFH�

��������±������

+RX��.���YDQ�'LMN��0�$���=KDQJ��<���������7KH�LPSOLHG�FRVW�RI�FDSLWDO��$�QHZ�DSSURDFK��-RXUQDO�RI�

$FFRXQWLQJ�DQG�(FRQRPLFV��������±�����

-LDR��<���������&RUSRUDWH�GLVFORVXUH��PDUNHW�YDOXDWLRQ��DQG�ILUP�SHUIRUPDQFH��)LQDQFLDO�0DQDJHPHQW�

�������±�����

-RRV��3���3OHVNR��*�$���������9DOXLQJ�ORVV�ILUPV��7KH�$FFRXQWLQJ�5HYLHZ���������±������

.LP��0���.URVV��:��� ������ 7KH� DELOLW\� RI� HDUQLQJV� WR� SUHGLFW� IXWXUH� RSHUDWLQJ� FDVK� IORZV� KDV� EHHQ�

LQFUHDVLQJ²QRW�GHFUHDVLQJ��-RXUQDO�RI�$FFRXQWLQJ�5HVHDUFK��������±�����

.RWKDUL�� 6�3��� /DJXHUUH�� 7�(��� /HRQH�� $�-��� ������ &DSLWDOL]DWLRQ� YHUVXV� H[SHQVLQJ�� (YLGHQFH� RQ� WKH�

XQFHUWDLQW\�RI�IXWXUH�HDUQLQJV�IURP�FDSLWDO�H[SHQGLWXUHV�YHUVXV�5	'�RXWOD\V��5HYLHZ�RI�$FFRXQWLQJ�

6WXGLHV�������±�����

.XPDU��.���9LVYDQDWKDQ��*���������7KH�LQIRUPDWLRQ�FRQWHQW�RI� WKH�GHIHUUHG�WD[�YDOXDWLRQ�DOORZDQFH��

7KH�$FFRXQWLQJ�5HYLHZ��������±�����

/DX[��5�&���������7KH�DVVRFLDWLRQ�EHWZHHQ�GHIHUUHG�WD[�DVVHWV�DQG�OLDELOLWLHV�DQG�IXWXUH�WD[�SD\PHQWV��

7KH�$FFRXQWLQJ�5HYLHZ���������±������

/HJRULD��-���6HOOHUV��.�)���������7KH�DQDO\VLV�RI�6)$6�1R�����¶V�XVHIXOQHVV�LQ�SUHGLFWLQJ�IXWXUH�FDVK�

IORZV�IURP�D�FRQFHSWXDO�IUDPHZRUN�SHUVSHFWLYH��5HVHDUFK�LQ�$FFRXQWLQJ�5HJXODWLRQ��������±�����

/HY��%���/L��6���6RXJLDQQLV��7���������7KH�XVHIXOQHVV�RI�DFFRXQWLQJ�HVWLPDWHV�IRU�SUHGLFWLQJ�FDVK�IORZV�

DQG�HDUQLQJV��5HYLHZ�RI�$FFRXQWLQJ�6WXGLHV��������±�����



���

/L��.�.���������+RZ�ZHOO�GR�LQYHVWRUV�XQGHUVWDQG�ORVV�SHUVLVWHQFH"�5HYLHZ�RI�$FFRXQWLQJ�6WXGLHV�����

���±������

/RUHN��.�6���:LOOLQJHU��*�/���������$�PXOWLYDULDWH�WLPH�VHULHV�SUHGLFWLRQ�PRGHO�IRU�FDVK�IORZ�GDWD��7KH�

$FFRXQWLQJ�5HYLHZ�������±�����

/\QQ�� 6��� 6HHWKDPUDMX�� &��� 6HHWKDUDPDQ�� $��� ������ ,QFUHPHQWDO� YDOXH� UHOHYDQFH� RI� XQUHFRJQL]HG�

GHIHUUHG�WD[HV��(YLGHQFH�IURP�WKH�8QLWHG�.LQJGRP��-RXUQDO�RI�WKH�$PHULFDQ�7D[DWLRQ�$VVRFLDWLRQ�

�������±�����

/\V��7���1DXJWKRQ��-�3���:DQJ��&���������6LJQDOLQJ�WKURXJK�FRUSRUDWH�DFFRXQWLQJ�UHSRUWLQJ��-RXUQDO�RI�

$FFRXQWLQJ�DQG�(FRQRPLFV�������±����

2KOVRQ��-�3���������(DUQLQJV��ERRN�YDOXHV��DQG�GLYLGHQGV�LQ�HTXLW\�YDOXDWLRQ��&RQWHPSRUDU\�$FFRXQWLQJ�

5HVHDUFK �������±�����

2KOVRQ��-�3���������(DUQLQJV��ERRN�YDOXHV��DQG�GLYLGHQGV�LQ�HTXLW\�YDOXDWLRQ��$Q�HPSLULFDO�SHUVSHFWLYH��

&RQWHPSRUDU\�$FFRXQWLQJ�5HVHDUFK �������±�����

3HWHUVHQ��0�$���������(VWLPDWLQJ�VWDQGDUG�HUURUV�LQ�ILQDQFH�SDQHO�GDWD�VHWV��&RPSDULQJ�DSSURDFKHV��7KH�

5HYLHZ�RI�)LQDQFLDO�6WXGLHV��������±�����

3Z&�� ������ ,)56� DGRSWLRQ� E\� FRXQWU\�� KWWS���ZZZ�SZF�FRP�XV�HQ�FIRGLUHFW�DVVHWV�SGI�SZF�LIUV�E\�

FRXQWU\������SGI��

6FKUDQG��&�0���:RQJ��0�+�)���������(DUQLQJV�PDQDJHPHQW�XVLQJ�WKH�YDOXDWLRQ�DOORZDQFH�IRU�GHIHUUHG�

WD[�DVVHWV�XQGHU�6)$6�1R�������&RQWHPSRUDU\�$FFRXQWLQJ�5HVHDUFK��������±�����

7KRPVRQ� 5HXWHUV�� ������ :RUOGVFRSH� GDWDEDVH�� 'DWD� GHILQLWLRQV� JXLGH�� KWWS���GDWDVWUHDP�MS�ZS�ZS�

FRQWHQW�XSORDGV���������JXLGHB:RUOGVFRSH�'DWD�'HILQLWLRQV�*XLGH�,VVXH����SGI��

9HUUHFFKLD��5�(���������'LVFUHWLRQDU\�GLVFORVXUH��-RXUQDO�RI�$FFRXQWLQJ�DQG�(FRQRPLFV�������±�����

:HEHU��&���������'R�DQDO\VWV�DQG�LQYHVWRUV�IXOO\�DSSUHFLDWH�WKH�LPSOLFDWLRQV�RI�ERRN�WD[�GLIIHUHQFHV�

IRU�IXWXUH�HDUQLQJV��&RQWHPSRUDU\�$FFRXQWLQJ�5HVHDUFK���������±������



���

7DEOH����6DPSOH�FRPSRVLWLRQ�
����� ���� ����� ����� ����� ����� ����� ����� ����� 6XP�

*URVV�REVHUYDWLRQV� ��� ��� ��� ���� ���� ���� ���� ��� ��� ����

5HGXFHG�E\� �

��,QFRPSOHWH�ILVFDO�\HDU� �� �� �� �� �� �� �� �� �� ���

�8QWUXH�VWDWHPHQWV� �� �� �� �� �� �� �� �� �� ��

��0LVVLQJ�YDOXHV� �� �� �� �� �� �� �� �� �� ���

1HW�REVHUYDWLRQV��VDPSOH�� ��� ��� ��� ���� ���� ��� ��� ��� ��� ����



���

7DEOH����,QIRUPDWLRQ�RQ�GHIHUUHG�WD[HV�
,QIRUPDWLRQ� 0DQGDWRU\� ����� ����� ���� ����� ���� ���� ����� ����� ���� 6XP�

2EVHUYDWLRQV� ��� ��� ��� ���� ���� ��� ��� ��� ��� ����

'LVFORVXUH�RQ� � � � � � � � � � � �

'7$�/&)� <HV� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����

8/&)� <HV� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����

7/&)� 1R� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����

9$/� 1R� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����

9$/� 1R� ��� ��� ��� �� ��� ��� ��� ��� ��� ����
7KH� WHUP� '7$� /&)� GHQRWHV� UHFRJQL]HG� GHIHUUHG� WD[� DVVHWV� IURP� WD[� ORVV� FDUU\IRUZDUGV� �DIWHU� YDOXDWLRQ�
DOORZDQFH���9$/�LV�WKH�ERRN�YDOXH�RI�WKH�YDOXDWLRQ�DOORZDQFH�RQ�GHIHUUHG�WD[�DVVHWV�IURP�WD[�ORVV�FDUU\IRUZDUGV��
9$/�LV� WKH�FKDQJH� LQ� WKH�YDOXDWLRQ�DOORZDQFH�RQ�GHIHUUHG� WD[�DVVHWV� IURP�WD[� ORVV�FDUU\IRUZDUGV� LQ�\HDU� W��

8/&)�LV�XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV��DQG�7/&)�LV�WRWDO�WD[�ORVV�FDUU\IRUZDUGV��



���

7DEOH����9DULDEOH�GHILQLWLRQV�

9DULDEOH� 'HILQLWLRQ�

'HSHQGHQW�YDULDEOHV� �

3(5)W�[�
:H�PHDVXUH�IXWXUH�ILUP�SHUIRUPDQFH�DW�WLPH�W���[�HLWKHU�E\�HDUQLQJV�EHIRUH�WD[HV�VFDOHG�E\�
WRWDO�DVVHWV�(%7W�[�RU�E\�SUH�WD[�FDVK�IORZ�IURP�RSHUDWLRQV�VFDOHG�E\�WRWDO�DVVHWV�&)2W�[��

([SODQDWRU\�YDULDEOHV�IRU�FXUUHQW�ILUP�SHUIRUPDQFH�

3(5)�
,Q�OLQH�ZLWK�WKH�GHSHQGHQW�YDULDEOH��ZH�PHDVXUH�FXUUHQW�ILUP�SHUIRUPDQFH�DW�WLPH�W�HLWKHU�E\�
HDUQLQJV�EHIRUH�WD[HV�VFDOHG�E\�WRWDO�DVVHWV��(%7��RU�E\�SUH�WD[�FDVK�IORZ�IURP�RSHUDWLRQV�
VFDOHG�E\�WRWDO�DVVHWV��&)2��

/266
7KLV�GXPP\�YDULDEOH�KDV�D�YDOXH�RI�RQH�IRU�REVHUYDWLRQV�ZLWK�QHJDWLYH�FXUUHQW�SHUIRUPDQFH�
�HLWKHU�FDVK�IORZ�RU�HDUQLQJV��DQG�D�YDOXH�RI�]HUR�IRU�REVHUYDWLRQV�ZLWK�D�SRVLWLYH�YDOXH�RI�
WKH�DSSOLHG�PHDVXUH��

/266î�3(5)�
7KLV�LQWHUDFWLRQ�WHUP�RI�/266�DQG�3(5)�DFFRXQWV�IRU�WKH�GLIIHUHQW�SHUVLVWHQFH�RI�ILUP±
\HDUV�ZLWK�QHJDWLYH�DQG�SRVLWLYH�SHUIRUPDQFH��

([SODQDWRU\�YDULDEOHV�IRU�XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV�8/&)�
'8/&)� 'XPP\�YDULDEOH�ZLWK�D�YDOXH�RI�RQH�LI�LQIRUPDWLRQ�RQ�8/&)�LV�GLVFORVHG��
'8/&)�î�8/&) ,QWHUDFWLRQ�WHUP�RI�'8/&)�DQG�XQUHFRJQL]HG�WD[�ORVV�FDUU\IRUZDUGV�VFDOHG�E\�WRWDO�DVVHWV��

([SODQDWRU\�YDULDEOHV�IRU�WKH�SHUVLVWHQFH�RI�SUHYLRXV�QHJDWLYH�ILUP�SHUIRUPDQFH��

'/6(4 'XPP\�YDULDEOH�ZLWK�D�YDOXH�RI�RQH�LI�LQIRUPDWLRQ�RQ�/6(4�LV�DYDLODEOH��LQIRUPDWLRQ�RQ
3(5)W����3(5)W����DQG�3(5)W���DYDLODEOH���

'/6(4�î�/6(4�

,QWHUDFWLRQ�WHUP�RI�'/6(4�DQG�/6(4��ZKHUH�/6(4�GRFXPHQWV�WKH�VHTXHQFH�RI�SHUSHWXDO�\HDUV�
ZLWK�QHJDWLYH�ILUP�SHUIRUPDQFH��HLWKHU�HDUQLQJV�RU�FDVK�IORZV�DV�D�SHUIRUPDQFH�PHDVXUH��LQ
WKH�ODVW�WKUHH�\HDUV��7KXV��LW�FDQ�KDYH�YDOXHV�RI�RQH��QHJDWLYH�SHUIRUPDQFH�13(5)�LQ�\HDU�W��
����WZR��13(5)�LQ�\HDUV�W�����DQG�W�������DQG�WKUHH��13(5)�LQ�\HDUV�W������W������DQG�W�������

([SODQDWRU\�YDULDEOHV�IRU�YROXQWDU\�GLVFORVXUH�
9'7/&)� 'XPP\�YDULDEOH�IRU�WKH�GLVFORVXUH�RI�WRWDO�WD[�ORVV�FDUU\IRUZDUGV��7/&)��
9'7/&)�î�7/&)� ,QWHUDFWLRQ�WHUP�RI�9'7/&)�DQG�WRWDO�WD[�ORVV�FDUU\IRUZDUGV�VFDOHG�E\�WRWDO�DVVHWV��

9'9$/ 'XPP\�YDULDEOH�IRU�WKH�GLVFORVXUH�RI�WKH�ERRN�YDOXH�RI�WKH�YDOXDWLRQ�DOORZDQFH�RQ�GHIHUUHG�
WD[�DVVHWV�IURP�WD[�ORVV�FDUU\IRUZDUGV��9$/��

9'9$/�î�9$/�
,QWHUDFWLRQ�WHUP�RI�9'9$/�DQG�WKH�ERRN�YDOXH�RI�WKH�YDOXDWLRQ�DOORZDQFH�RQ�GHIHUUHG�WD[�
DVVHWV�IURP�WD[�ORVV�FDUU\IRUZDUGV�VFDOHG�E\�WRWDO�DVVHWV��
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W�WHVW�DJDLQVW�WKH�0$)(V�RI�D�UHIHUHQFH�PRGHO��HLWKHU�WKH�EDVHOLQH�RU�%&1�PRGHO���ZLWK�7KHLO¶V�8�VWDWLVWLFV�LQ�SDUHQWKHVHV��7KH
0$)(V�RI�WKH�138/&)��139'��13/6(4��DQG�-2,17�PRGHOV�DUH�WHVWHG�YLD�D�W�WHVW�IRU�VLJQLILFDQW�GHYLDWLRQV�IURP�WKH�0$)(V�
RI�WKH�13(5)�PRGHO��7KH�VXSHUVFULSWV�����DQG��LQGLFDWH�D�VWDWLVWLFDOO\�VLJQLILFDQW�LQFUHDVH�LQ�H[SODQDWRU\�SRZHU�DW�WKH
��������DQG�����OHYHOV��UHVSHFWLYHO\��$OO�PRGHOV�LQFOXGH�LQGXVWU\�DQG�\HDU�IL[HG�HIIHFWV��DSDUW�IURP�ZKLFK�WKH�EDVHOLQH�PRGHO�
FRQVLGHUV�RQO\�SDVW�ILUP�SHUIRUPDQFH�3(5)��7KH�%&1�PRGHO�EXLOGV�RQ�WKH�DSSURDFK�RI�%DUWK�HW�DO���������DQG�IXUWKHU�LQFOXGHV�
WKH�YDULDEOHV� $5�� $3�� ,19��'(35��$0257��DQG�27+(5��7KH�8/&)�PRGHO�DGGV�WR�WKHVH�UHIHUHQFH�PRGHOV��HLWKHU�WKH�
EDVHOLQH�RU�%&1�PRGHO��WKH�YDULDEOHV�'8/&)�DQG�'8/&)�î�8/&)��7KH�9'�PRGHO�DGGV�9'7/&)��9'7/&)�î�7/&)��9'9$/��9'9$/

î�9$/�� 9' 9$/�� DQG� 9' 9$/�î� 9$/�� WKH� /266�PRGHO� WKH� GXPP\� YDULDEOH� /266�� WKH� 13(5)�PRGHO� /266� DQG� WKH�
LQWHUDFWLRQ�WHUP�/266 î�3(5)��DQG�WKH�/6(4�PRGHO�'/6(4�DQG�'/6(4�î�/6(4��7KH�138/&)�PRGHO�FRQVLGHUV�WKH�YDULDEOHV�
RI�WKH�8/&)�PRGHO�SOXV�/266�DQG�/266î�3(5)��7KH�VDPH�KROGV�IRU�WKH�139'�DQG�13/6(4�PRGHOV�ZLWK�UHJDUG�WR�WKH�9'
DQG�/6(4�PRGHOV��7KH�-2,17�PRGHO�FRQVLGHUV�WKH�DGGLWLRQDO�YDULDEOHV�RI�DOO�PRGHOV�DQG�IXUWKHU�''7$�/&)��''7$�/&)�î�'7$�
/&)��''7$'�î�'7$'��DQG�''7/�î�'7/��7DEOH���SURYLGHV�GHWDLOHG�YDULDEOH�GHILQLWLRQV��7KH�QXPEHU�RI�REVHUYDWLRQV�GRHV�QRW
GLIIHU�EHWZHHQ�WKH�PRGHOV�DQG�GHSHQGV�RQ�WKH�QXPEHU�RI�SUHGLFWLRQ�\HDUV�DQG�WKH�UHIHUHQFH�PRGHO��ZLWK�IHZHU�REVHUYDWLRQV�IRU
%&1�PRGHOV���
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'',9 'XPP\�YDULDEOH�ZLWK�D�YDOXH�RI�RQH�LI�LQIRUPDWLRQ�RQ�FDVK�GLYLGHQGV�LV�DYDLODEOH��
'',9�î�',9� ,QWHUDFWLRQ�WHUP�RI�'',9�DQG�FDVK�GLYLGHQGV�VFDOHG�E\�WRWDO�DVVHWV��

'5' 'XPP\�YDULDEOH�ZLWK�D�YDOXH�RI�RQH�LI�LQIRUPDWLRQ�RQ�UHVHDUFK�	�GHYHORSPHQW�H[SHQVHV�LV�
DYDLODEOH��

'5'�î�5'� ,QWHUDFWLRQ�WHUP�RI�'5'�DQG�UHVHDUFK�	�GHYHORSPHQW�H[SHQVHV�VFDOHG�E\�WRWDO�DVVHWV��
'5'�î�5'�î�/266� ,QWHUDFWLRQ�WHUP�RI�'5'��UHVHDUFK�	�GHYHORSPHQW�H[SHQVHV�VFDOHG�E\�WRWDO�DVVHWV��DQG�/266�
'07%� 'XPP\�YDULDEOH�ZLWK�D�YDOXH�RI�RQH�LI�LQIRUPDWLRQ�RQ�07%�LV�DYDLODEOH��

'07%�î�07%�
,QWHUDFWLRQ�WHUP�RI�'07%�DQG�WKH�UDWLR�RI�WKH�PDUNHW�FDSLWDOL]DWLRQ�DW�WKH�HQG�RI�WKH�\HDU�WR�
WKH�ERRN�YDOXH�RI�HTXLW\��

6,=(� /RJDULWKP�RI�WRWDO�DVVHWV��
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D�VWDWLVWLFDOO\�VLJQLILFDQW�LQFUHDVH�LQ�H[SODQDWRU\�SRZHU�DW�WKH���������DQG�����OHYHOV��UHVSHFWLYHO\��$OO�PRGHOV�LQFOXGH�LQGXVWU\�
DQG�\HDU�IL[HG�HIIHFWV��7KH�13(5)�EDVHOLQH�PRGHO��3DQHO�$��DFFRXQWV�IRU�FXUUHQW�SHUIRUPDQFH�3(5)��/266�DQG�WKH�LQWHUDFWLRQ�
WHUP�/266 î�3(5)��7KH�13(5)�%&1�PRGHO��3DQHO�%��IXUWKHU�LQFOXGHV�WKH�YDULDEOHV� $5�� $3�� ,19��'(35��$0257��
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DQG�WKH�UHIHUHQFH�PRGHO��ZLWK�IHZHU�REVHUYDWLRQV�IRU�%&1�PRGHOV���
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7KLV�WDEOH�VKRZV�WKH�UHVXOWV�RI�WHVWLQJ�WKH�GHYLDWLRQV�RI�WKH�0$)(V�RI�H[WHQGHG�PRGHOV�YLD�D�W�WHVW�DJDLQVW�WKH�0$)(V�RI�D
UHIHUHQFH�PRGHO��ZLWK� 7KHLO¶V�8�VWDWLVWLFV� LQ� SDUHQWKHVHV��:H� WHVW� WKH�13)/266��13',9��135'��1307%�� DQG�136,=(�
PRGHOV�DJDLQVW�WKH�13(5)��ZLWK�HLWKHU�EDVHOLQH�RU�%&1�DV�XQGHUO\LQJ�PRGHO��PRGHO��7KH�VXSHUVFULSWV�����DQG��LQGLFDWH�
VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�LQ�0$)(V�DW�WKH���������DQG�����OHYHOV��UHVSHFWLYHO\��$OO�PRGHOV�LQFOXGH�LQGXVWU\�DQG
\HDU�IL[HG�HIIHFWV��7KH�13(5)�EDVHOLQH�PRGHO��3DQHO�$��DFFRXQWV�IRU�FXUUHQW�SHUIRUPDQFH�3(5)��/266�DQG�WKH�LQWHUDFWLRQ
WHUP�/266 î�3(5)��7KH�13(5)�%&1�PRGHO��3DQHO�%��IXUWKHU�LQFOXGHV�WKH�YDULDEOHV� $5�� $3�� ,19��'(35��$0257��
DQG�27+(5��7KH�13)/266�PRGHO�DGGV�WR�WKHVH�UHIHUHQFH�PRGHOV��HLWKHU�13(5)�EDVHOLQH�RU�13(5)�%&1��WKH�YDULDEOHV�
')/266�DQG�')/266�î�)/266��7KH�13',9�PRGHO�DGGV�'',9�DQG�'',9�î�',9��WKH�135'�PRGHO�'5'��'5'�î�5'��DQG�'5'�î�5'�
î�/266��WKH�1307%�PRGHO�'07%�DQG�'07%�î�07%��DQG�WKH�6,=(�PRGHO�6,=(��7DEOH���DQG�7DEOH����SURYLGH�GHWDLOHG�YDULDEOH�
GHILQLWLRQV��7KH�QXPEHU�RI�REVHUYDWLRQV�GRHV�QRW�GLIIHU�EHWZHHQ�WKH�PRGHOV�DQG�GHSHQGV�RQ�WKH�QXPEHU�RI�SUHGLFWLRQ�\HDUV
DQG�WKH�UHIHUHQFH�PRGHO��ZLWK�IHZHU�REVHUYDWLRQV�IRU�%&1�PRGHOV���
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