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7KH� &HQWUH� IRU� +HDOWK� (FRQRPLFV� KDV� D� ZHOO� HVWDEOLVKHG� 'LVFXVVLRQ� 3DSHU� VHULHV�ZKLFK�ZDV� RULJLQDOO\� FRQFHLYHG� DV� D�PHDQV� RI� FLUFXODWLQJ� LGHDV� IRU� GLVFXVVLRQ� DQG�GHEDWH� DPRQJVW� D�ZLGH� UHDGHUVKLS� WKDW� LQFOXGHG� KHDOWK� HFRQRPLVWV� DV�ZHOO� DV� WKRVH�ZRUNLQJ�ZLWKLQ�WKH�1+6�DQG�SKDUPDFHXWLFDO�LQGXVWU\�
7KH� LQWURGXFWLRQ� RI� D� 7HFKQLFDO� 3DSHU� 6HULHV� RIIHUV� D� IXUWKHU� PHDQV� E\� ZKLFK� WKH�&HQWUH¶V�UHVHDUFK�FDQ�EH�GLVVHPLQDWHG���7KH�7HFKQLFDO�3DSHU�6HULHV�SXEOLVKHV�SDSHUV�WKDW�DUH�OLNHO\�WR�EH�RI�VSHFLILF�LQWHUHVW�WR�D�UHODWLYHO\�VSHFLDOLVW�DXGLHQFH��IRU�H[DPSOH�SDSHUV� GHDOLQJ�ZLWK� FRPSOH[� LVVXHV� WKDW� DVVXPH� KLJK� OHYHOV� RI� SULRU� NQRZOHGJH�� RU�WKRVH�WKDW�PDNH�H[WHQVLYH�XVH�RI�VRSKLVWLFDWHG�PDWKHPDWLFDO�RU�VWDWLVWLFDO�WHFKQLTXHV�
7KH� FRQWHQW� DQG� IRUPDW� RI� 7HFKQLFDO� 3DSHUV� DUH� HQWLUHO\� WKH� UHVSRQVLELOLW\� RI� WKH�DXWKRU��DQG�SDSHUV�SXEOLVKHG� LQ� WKH�VHULHV�DUH�QRW�VXEMHFW� WR�SHHU�UHYLHZ�RU�HGLWRULDO�FRQWURO��XQOLNH�WKRVH�SURGXFHG�LQ�WKH�'LVFXVVLRQ�3DSHU�VHULHV��2IIHUV�RI�IXUWKHU�SDSHUV��DQG�UHTXHVWV�IRU�LQIRUPDWLRQ�VKRXOG�EH�GLUHFWHG�WR�)UDQFHV�6KDUS�LQ�WKH�3XEOLFDWLRQV�2IILFH��&HQWUH�IRU�+HDOWK�(FRQRPLFV��8QLYHUVLW\�RI�<RUN��
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-XO\�����
$EVWUDFW��8VLQJ�GDWD�IURP�D�VXUYH\�RI�SDWLHQWV�IURP�D�VDPSOH�RI����(QJOLVK�JHQHUDO�SUDFWLFHV�LQ��������ZH�HVWLPDWH�D�GHPDQG�IXQFWLRQ�IRU�*3�FRQVXOWDWLRQV��DOORZLQJ�IRU�VHOHFWLYH� QRQ�UHVSRQVH� WR� WKH� LQFRPH� TXHVWLRQ� E\� WKH� +HFNPDQ� SURFHGXUH� DQG� IRU�VLPXOWDQHLW\�ELDV�E\�WZR�VWDJH�OHDVW�VTXDUHV��5LFK�ZKLWH�PHQ�KDYH�IHZHU�YLVLWV�RWKHU�WKLQJV�HTXDO��$OORZLQJ�IRU�VHOHFWLYH�QRQ�UHVSRQVH�WHQGV�WR�UHGXFH�WKH�QHJDWLYH�HIIHFW�RI�LQFRPH�RQ�YLVLWV�DQG�DOORZLQJ�IRU�VLPXOWDQHLW\�WR�LQFUHDVH�LW��'HPDQG�LV�KLJKHU�IRU�SDWLHQWV�ZLWK�ORZHU�OHYHOV�RI�VHOI�UHSRUWHG�KHDOWK��PRUH�IUHH�WLPH��PRUH�DFFHVV�WR�FDUV��DQG� IRU� WKRVH� ZLWK� KLJKHU� OHYHOV� RI� WUXVW� LQ� WKHLU� *3�� � 3UDFWLFHV� ZLWK� PRUH� KLJKO\�GHSULYHG�SDWLHQWV�DQG�\RXQJHU�*3V�KDYH�PRUH�YLVLWV��7KH�QHJDWLYH�HIIHFW�RI�LQFRPH�RQ�YLVLWV�LV�VPDOOHU�LQ�IXQGKROGLQJ�SUDFWLFHV�


 1DWLRQDO�3ULPDU\�&DUH�5HVHDUFK�DQG�'HYHORSPHQW�&HQWUH��&HQWUH�IRU�+HDOWK�(FRQRPLFV��$OFXLQ�%ORFN�'��8QLYHUVLW\�RI�<RUN��<RUN�<2����''��PDG���#\RUN�DF�XN���)XQGLQJ�IURP�WKH�'HSDUWPHQW�RI�+HDOWK WR�13&5'&�LV�DFNQRZOHGJHG��7KH�YLHZV�H[SUHVVHG�DUH�WKRVH�RI�WKH�DXWKRUV�DQG�DUH�QRW�QHFHVVDULO\�WKRVH�RI�WKH�'+��

 1DWLRQDO�3ULPDU\�&DUH�5HVHDUFK�DQG�'HYHORSPHQW�&HQWUH��8QLYHUVLW\�RI�0DQFKHVWHU�
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� ,QWURGXFWLRQ
2QH�RI� WKH�SULQFLSOHV�RI� WKH�%ULWLVK�1DWLRQDO�+HDOWK�6HUYLFH� �1+6�� LV� WKDW�DFFHVV� WR�KHDOWK�FDUH�VKRXOG�GHSHQG�RQO\�RQ�QHHG���1LQHW\�SHU�FHQW�RI�SDWLHQW�FRQWDFWV�ZLWK�WKH�1+6�DUH�PDGH�YLD�SULPDU\� FDUH��3DWLHQWV� DUH� UHJLVWHUHG�ZLWK� D�JHQHUDO� SUDFWLFH� DQG�WKHLU�JHQHUDO�SUDFWLWLRQHUV��*3V��DFW�DV�JDWHNHHSHUV��FRQWUROOLQJ�QRQ�HPHUJHQF\�DFFHVV�WR�WKH�UHVW�RI�WKH�1+6���0RVW�*3V�DUH�LQGHSHQGHQW�FRQWUDFWRUV��UDWKHU�WKDQ�HPSOR\HHV��(YHQ� ZLWK� UHFHQW� DWWHPSWV� WR� LQWURGXFH� JUHDWHU� UHJXODWLRQ�� *3V� KDYH� FRQVLGHUDEOH�IUHHGRP�LQ� WKH�VHUYLFHV� WKH\�FKRRVH� WR�SURYLGH� WR� WKHLU�SDWLHQWV�DQG� LQ� WKH�ZD\�WKH\�RUJDQLVH� WKHLU�SUDFWLFHV� WR�GR�VR��+HQFH� LW� LV�RI� LQWHUHVW� WR�H[DPLQH�ZKHWKHU�SUDFWLFH�SROLFLHV�DQG�RUJDQLVDWLRQ�KDYH�DQ\�HIIHFW�RQ�LQHTXDOLWLHV�LQ�WKH�XVH�RI�KHDOWK�FDUH
,Q� WKLV� SDSHU� ZH� FRQFHQWUDWH� RQ� WKH� HIIHFW� RI� LQFRPH� RQ� XWLOLVDWLRQ� DQG� FRQVLGHU�ZKHWKHU� WKH� HIIHFW� YDULHV� DFURVV� SUDFWLFHV� DQG� LI� VR� ZKHWKHU� LW� LV� UHODWHG� WR�FKDUDFWHULVWLFV�RI�SUDFWLFHV��HVSHFLDOO\�WKRVH�ZKLFK�PD\�EH�DPHQDEOH�WR�SROLF\��
7KH�EDVLF�DSSURDFK�LV�WR�HVWLPDWH�D�UHJUHVVLRQ�RI�XWLOLVDWLRQ��FRQVXOWDWLRQV�ZLWK�D�*3��RQ�LQFRPH��RQ�SHUVRQDO�FKDUDFWHULVWLFV�VXFK�DV�DJH��JHQGHU��DQG�HWKQLFLW\��DQG�RQ�WKH�FKDUDFWHULVWLFV� RI� WKH� SUDFWLFH� WR�ZKLFK� WKH� SDWLHQW� EHORQJV�� �$� SRVLWLYH� RU� QHJDWLYH�FRHIILFLHQW�RQ�LQFRPH�LQGLFDWHV�ZKHWKHU�WKHUH�LV�SUR�ULFK�RU�SUR�SRRU�LQFRPH�UHODWHG�LQHTXDOLW\� LQ� XWLOLVDWLRQ�� 7R� LQYHVWLJDWH� LI� LQHTXDOLW\� GLIIHUV� DFURVV� SUDFWLFHV� ZH�LQWHUDFW� LQFRPH� ZLWK� SUDFWLFH� GXPPLHV� DQG� WHVW� ZKHWKHU� FRQVWUDLQLQJ� DOO� LQFRPH�FRHIILFLHQWV� WR� EH� HTXDO� OHDGV� WR� D� VLJQLILFDQW� UHGXFWLRQ� LQ� WKH� SHUIRUPDQFH� RI� WKH�UHJUHVVLRQ��:H� WKHQ� LQYHVWLJDWH� ZKHWKHU� GLIIHUHQFHV� LQ� WKH� HIIHFW� RI� LQFRPH� DFURVV�SUDFWLFHV�DUH�H[SODLQHG�E\�FKDUDFWHULVWLFV�RI�SUDFWLFHV��VXFK�DV�WKH�QXPEHU�RI�*3V�RU�YDULRXV�LQGLFDWRUV�RI�SUDFWLFH�TXDOLW\��:H�GR�VR�LQ�WZR�ZD\V��,Q�WKH�ILUVW�PHWKRG�ZH�HVWLPDWH� DQ� LQGLYLGXDO� SDWLHQW� OHYHO� UHJUHVVLRQ�RI� XWLOLVDWLRQ�ZKLFK� LQFOXGHV�SUDFWLFH�GXPP\� YDULDEOHV� LQWHUDFWHG� ZLWK� SDWLHQW� LQFRPH�� WR� REWDLQ� HVWLPDWHG� LQFRPH�XWLOLVDWLRQ�VORSH�FRHIILFLHQWV�IRU�HDFK�SUDFWLFH��7KHQ�ZH�UHJUHVV�WKH�HVWLPDWHG�LQFRPH�VORSH� FRHIILFLHQWV� IRU� SUDFWLFHV� RQ� SUDFWLFH� FKDUDFWHULVWLFV�� � 7KH� VHFRQG� PHWKRG� LV�PRUH� GLUHFW�� ZH� UHJUHVV� LQGLYLGXDO� XWLOLVDWLRQ� RQ� LQGLYLGXDO� FKDUDFWHULVWLFV�� LQFRPH��DQG�WKH�LQWHUDFWLRQ�RI�LQFRPH�ZLWK�SUDFWLFH�FKDUDFWHULVWLFV��
7KH�DQDO\VLV�UDLVHV�WZR�LVVXHV�ZKLFK�KDYH�QRW�SUHYLRXVO\�DWWUDFWHG�PXFK�DWWHQWLRQ�LQ�WKH�H[WHQVLYH�OLWHUDWXUH�RQ�LQFRPH�UHODWHG LQHTXDOLW\�LQ�KHDOWK�FDUH��:DJVWDII�DQG�YDQ�'RRUVOHDU�� ������� 7KH� ILUVW� DULVHV� EHFDXVH� LQGLYLGXDOV� DUH�PRUH� UHOXFWDQW� WR� DQVZHU�TXHVWLRQV� DERXW� LQFRPH� WKDQ� DERXW� WKHLU� KHDOWK�� XWLOLVDWLRQ� RU� RWKHU� SHUVRQDO�FKDUDFWHULVWLFV�� ,I� LQFRPH� QRQ� UHVSRQVH� LV� QRQ� UDQGRP� RU� VHOHFWLYH� WKHUH� DUH� WZR�SRWHQWLDOO\�GDPDJLQJ�LPSOLFDWLRQV��)LUVW��DWWHPSWV�WR�LQFUHDVH�WKH�HIIHFWLYH�VDPSOH�VL]H�E\� HVWLPDWLQJ� LQFRPH� IRU� QRQ� UHVSRQGHUV�ZLOO� \LHOG� ELDVHG� LQFRPH� HVWLPDWHV� LI� QRQ�UHVSRQVH� LV� UHODWHG� WR� LQFRPH�� 6HFRQG�� HYHQ� LI� DQDO\VLV� LV� UHVWULFWHG� WR� WKRVH� ZKR�UHSRUW� LQFRPH�� WKH� HVWLPDWHG� HIIHFW� RI� LQFRPH� RQ� XWLOLVDWLRQ� ZLOO� EH� ELDVHG� LI� QRQ�UHVSRQVH�LV�UHODWHG�WR�XWLOLVDWLRQ�EHFDXVH�WKH�VDPH�XQREVHUYHG�IDFWRUV�LQIOXHQFH�ERWK�WKH�UHVSRQVH�WR�WKH�LQFRPH�TXHVWLRQ�DQG�XWLOLVDWLRQ��
7KH� VHFRQG� LVVXH� LV� VLPXOWDQHLW\�� KHDOWK� DIIHFWV� LQFRPH� DQG� XWLOLVDWLRQ�� XWLOLVDWLRQ�DIIHFWV�KHDOWK��DQG� LQFRPH�DIIHFWV�XWLOLVDWLRQ�DQG�KHDOWK��7KXV�XWLOLVDWLRQ�DOVR�DIIHFWV�LQFRPH�YLD�LWV�HIIHFW�RQ�KHDOWK��7KH�VWDQGDUG�SURFHGXUH�LQ�DQDO\VLV�RI�LQFRPH�UHODWHG�LQHTXDOLW\�LV�WR�UHJUHVV�XWLOLVDWLRQ�RQ�LQFRPH�EXW�WKLV�ZLOO�\LHOG�ELDVHG�HVWLPDWHV�RI�WKH�
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HIIHFW�RI�LQFRPH��7KH�HVWLPDWH�PD\�EH�XVHIXO�LI�RQH�LV�RQO\�LQWHUHVWHG�LQ�PHDVXULQJ�WKH�RYHUDOO�FRUUHODWLRQ�RI�LQFRPH�DQG�XWLOLVDWLRQ��)RU�SROLF\�LW�LV�XVHIXO�WR�NQRZ�KRZ�PXFK�RI� WKH�FRUUHODWLRQ� LV�GXH� WR� WKH�HIIHFW�RI� LQFRPH�RQ�XWLOLVDWLRQ�DQG�KRZ�PXFK� WR� WKH�HIIHFW� RI� XWLOLVDWLRQ� RQ� LQFRPH� �YLD� WKH� HIIHFW� RI� KHDOWK� RQ� LQFRPH�� VLQFH� GLIIHUHQW�W\SHV�RI�SROLF\�DUH�UHTXLUHG�WR�FKDQJH�WKH�WZR�UHODWLRQVKLSV���
� 'DWD
��� 3DWLHQW�FKDUDFWHULVWLFV
7KH� *HQHUDO� 3UDFWLFH� $VVHVVPHQW� 6XUYH\� �*3$6�� �ZZZ�JSDV�FR�XN�� DVNV� SDWLHQWV�DERXW�WKHLU�XVH�RI�JHQHUDO�SUDFWLFH��WKHLU�YLHZV�RQ�LWV�DFFHVVLELOLW\�DQG�TXDOLW\�RI�FDUH��:H� XVHG� DQ� DXJPHQWHG� YHUVLRQ� RI� *3$6�� ZLWK� DGGLWLRQDO� TXHVWLRQV� RQ� LQFRPH��HPSOR\PHQW� VWDWXV� DQG� YDULRXV� DVSHFWV� RI� KHDOWK�� 7KH� VDPSOH� ZDV� VHOHFWHG� E\�PXOWLVWDJH�VWUDWLILFDWLRQ��&DPSEHOO�HW�DO���������$W�WKH�ILQDO�VWDJH�DSSUR[LPDWHO\�����DGXOW�SDWLHQWV�ZHUH�UDQGRPO\�VHOHFWHG�IURP�WKH�OLVWV�RI����SUDFWLFHV�LQ���������WKH ODVW�\HDU�RI�IXQGKROGLQJ���7KH�VDPSOH�ZDV�QRW�VHOI�ZHLJKWLQJ�EHFDXVH�WKH�SUREDELOLW\�RI�DQ�LQGLYLGXDO� EHLQJ� VHOHFWHG� GHSHQGHG� RQ� WKH� VL]H� RI� WKH� SUDFWLFH�� �:H� KDYH� QRW� XVHG�VDPSOLQJ�ZHLJKWV�ZKLFK�DUH�OHVV�HIILFLHQW�DQG�QR�PRUH�XQELDVHG�LQ�D�UHJUHVVLRQ�PRGHO�LQWHQGLQJ� WR� GHWHUPLQH� WKH� FDXVDO� UHODWLRQVKLS� EHWZHHQ� LQFRPH� DQG� KHDOWK� �'HDWRQ��������� �7KH�SUDFWLFHV�DUH� LQ�VL[�+HDOWK�$XWKRULWLHV�DQG�ZH�LQFOXGH�+HDOWK�$XWKRULW\�GXPP\�YDULDEOHV�LQ�WKH�UHJUHVVLRQV�DV�IL[HG�HIIHFWV�WR�FDSWXUH��LQWHU�DOLD��DQ\�VXUYH\�GHVLJQ� HIIHFWV��:H� DOVR� DOORZ� IRU� WKH� FOXVWHULQJ� RI� HUURUV�ZLWKLQ� SUDFWLFHV� E\� XVLQJ�UREXVW�VWDQGDUG�HUURUV��6WDWD�&RUSRUDWLRQ��������
7KHUH� ZHUH� ����� UHWXUQHG� TXHVWLRQQDLUHV�� JLYLQJ� DQ� RYHUDOO� UHVSRQVH� UDWH� RI� �����7KHUH� ZDV� D� VOLJKW� RYHUUHSUHVHQWDWLRQ� RI� IHPDOHV� ������ FRPSDUHG� ZLWK� SUDFWLFH�SRSXODWLRQV� DQG� WKRVH� RYHU� WKH� DJH� RI� ��� ����� DFWXDO� DJDLQVW� DQ� H[SHFWHG� �������6LQFH� WKH� UHJUHVVLRQ� DQDO\VLV� FRQGLWLRQV�RQ�REVHUYDEOH� FKDUDFWHULVWLFV� RI� WKH� VDPSOH�UHVSRQGHQWV�� WKH� UHSUHVHQWDWLYHQHVV� RI� WKH� VDPSOH� ZLWK� UHVSHFW� WR� REVHUYDEOH�FKDUDFWHULVWLFV�LV�QRW�DQ�LPSRUWDQW�LVVXH��
:H� KDG� WR� GURS� WZR� SUDFWLFHV� IURP� WKH� DQDO\VLV� EHFDXVH� RI� ODFN� RI� GDWD� RQ� VRPH�SUDFWLFH� FKDUDFWHULVWLFV�� 6RPH� ���� UHVSRQGHQWV� LQ� WKH� UHPDLQLQJ� ��� SUDFWLFHV�FRPSOHWHG� DOO� LWHPV� RQ� WKH� TXHVWLRQQDLUH� H[FHSW� WKH� LQFRPH� TXHVWLRQ�� DQG� ����� RI�WKHP�FRPSOHWHG�DOO�LWHPV��DQ�LWHP�QRQ�UHVSRQVH�UDWH�RI�������$IWHU�HVWLPDWLQJ�LQFRPH�ZH� WKHUHIRUH� KDG� D� VDPSOH� IRU� DQDO\VLV� RI� WKH� HIIHFWV� RI� SUDFWLFH� FKDUDFWHULVWLFV� RI�������7KH�SDWLHQW�YDULDEOHV�DUH�VXPPDULVHG�LQ�7DEOH����
7KH�KHDOWK�PHDVXUH�XVHG�LQ�WKH�DQDO\VLV�LV�EDVHG�RQ�WKH�6)��'�TXHVWLRQQDLUH�LQFOXGHG�LQ� *3$6�� ,W� FRYHUV� VL[� GLPHQVLRQV� RI� KHDOWK�� SK\VLFDO� IXQFWLRQLQJ�� UROH� OLPLWDWLRQ��VRFLDO�IXQFWLRQLQJ��SDLQ��PHQWDO�KHDOWK��DQG�YLWDOLW\��(DFK�GLPHQVLRQ�KDV�EHWZHHQ�WZR�DQG� VL[� OHYHOV�� � :HLJKWV� ZHUH� DSSOLHG� WR� UHVSRQVHV� WR� FRQVWUXFW� D� VLQJOH� KHDOWK�PHDVXUH� �%UD]LHU� HW� DO�� ������ZLWK��� FRUUHVSRQGLQJ� WR� WKH�EHVW� SRVVLEOH�KHDOWK� VWDWH�DQG���WR�WKH�ZRUVW��
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+RXVHKROG� LQFRPH�ZDV� UHSRUWHG� LQ� EDQGV� DQG�ZH� FDOFXODWH� HTXLYDOLVHG� LQFRPH� IRU�HDFK�LQGLYLGXDO�E\�WDNLQJ�WKH�PLG�SRLQW�RI�WKH�UHSRUWHG�EDQG�DQG�FDOFXODWLQJ�,QFRPH  �+RXVHKROG�LQFRPH���DGXOWV����
FKLOGUHQ��
7KH� YDULDEOH� )UHHWLPH PHDVXUHV� WKH� SDWLHQW¶V� IUHHGRP� IURP� ZRUN� RU� HGXFDWLRQ�FRPPLWPHQWV� ZKLFK� ZH� H[SHFW� WR� UHGXFH� WKH� RSSRUWXQLW\� FRVW� RI� YLVLWV� WR� WKH� *3��6LQFH� WKH� YLVLWV� TXHVWLRQ� DVNHG� DERXW� WKH� QXPEHU� RI� YLVLWV� LQ� WKH� ODVW� \HDU� ZH� DOVR�LQFOXGH�D�GXPP\�YDULDEOH�1HZ�3DWLHQW IRU�SDWLHQWV�ZKR�KDYH�EHHQ�ZLWK�WKH�SUDFWLFH�OHVV�WKDQ�D�\HDU�
��� 3UDFWLFH�FKDUDFWHULVWLFV'DWD� RQ� WKH� FKDUDFWHULVWLFV� RI� SUDFWLFHV�ZHUH� REWDLQHG� IURP� WKH�48$6$5� VWXG\� RI�SUDFWLFH�TXDOLW\��&DPSEHOO�HW�DO��������DQG�IURP�WKH�'HSDUWPHQW�RI�+HDOWK¶V�*HQHUDO�0HGLFDO� 6WDWLVWLFV� GDWDEDVH�� �:H� DOVR� KDG� LQIRUPDWLRQ� IURP� WKH� ,QGH[� RI�0XOWLSOH�'HSULYDWLRQ� �'(75�� ������ RQ� LQGLFHV� RI� D� QXPEHU� RI� GRPDLQV� RI� GHSULYDWLRQ��HGXFDWLRQ��HPSOR\PHQW��DFFHVV��DW�HOHFWRUDO�ZDUG�OHYHO��:H�OLQNHG�WKHVH�WR�SUDFWLFHV�XVLQJ� WKH�SRVW�FRGH�RI� WKH�SUDFWLFH� IURP�WKH�*06�GDWDEDVH�� �6XPPDU\�VWDWLVWLFV� IRU�SUDFWLFH GDWD�DUH�VKRZQ�LQ�7DEOH���
6RPH�RI� WKH�SUDFWLFH� FKDUDFWHULVWLFV�PHDVXUH�YDULRXV� DVSHFWV�RI�SUDFWLFH�TXDOLW\�� IRU�H[DPSOH� WKH� SURSRUWLRQ� RI� *3V� ZKR� DUH� UHFRJQLVHG� WUDLQHUV�� RU� WKH� DQWLELRWLF�SUHVFULELQJ�UDWH�RU�WKH�SURYLVLRQ�RI�PDWHUQLW\�VHUYLFHV��6RPH��VXFK�DV�WKH�OLVW�VL]H�SHU�*3�UHIOHFW�WKH�ZRUNORDG�RI�WKH�SUDFWLFH���2WKHUV��VXFK�DV�WKH�SURSRUWLRQ�RI�*3V�RYHU����DQG� WKH�SURSRUWLRQ�RI� IHPDOH�*3V��PHDVXUH�SUDFWLFH�FKDUDFWHULVWLFV�GHULYHG� IURP�WKH�W\SH�RI�*3V�LQ�WKH�SUDFWLFH��)LQDOO\��VRPH�RI�WKH�SUDFWLFH�FKDUDFWHULVWLFV��VXFK�DV�WKH�SURSRUWLRQ� RI� SDWLHQWV� LQ� YDULRXV� GHSULYDWLRQ� EDQGV� DUH� GHULYHG� IURP� WKH�FKDUDFWHULVWLFV�RI�WKH�SUDFWLFH�SRSXODWLRQ��
� 0HWKRGV
��� 6LPXOWDQHRXV�UHODWLRQVKLS�EHWZHHQ�XWLOLVDWLRQ��KHDOWK�DQG�LQFRPH7KH�EDVLF�PRGHO�ZDV�DVVXPHG�WR�EH�� � � � �YY ' K \ [ H ���� � � � �KK K Y \ [ H ���� � � �\\ \ K [ H ���ZKHUH�Y LV�QXPEHU�RI�FRQVXOWDWLRQV�E\�D�SDWLHQW��K LV�KHDOWK��\ LV�LQFRPH��[ LV�D�YHFWRU�RI�LQGLYLGXDO�DQG�SUDFWLFH�FKDUDFWHULVWLFV�DQG� MH ��M� �Y� K� \ DUH�HUURU�WHUPV���6LQFH�WKH�PDLQ�LQWHUHVW�LV�LQFRPH�UHODWHG�LQHTXDOLW\�LQ�YLVLWV�ZH�QHHG�WR�WDNH�DFFRXQW�RI�SRWHQWLDO�VLPXOWDQHLW\�ELDV�DULVLQJ�EHFDXVH�YLVLWV�GHSHQG�RQ�LQFRPH��KHDOWK�GHSHQGV�RQ�LQFRPH�DQG� LQFRPH�GHSHQGV�RQ�KHDOWK��(VWLPDWHV�RI� ��� ZKLFK�GR�QRW� DOORZ�HQGRJHQHLW\�RI�KHDOWK�DQG�LQFRPH�ZLOO�\LHOG�ELDVHG�HVWLPDWHV�RI�WKH�HIIHFW�RI�LQFRPH�RQ�KHDOWK�
:H�LQFOXGH�LQ�WKH�HVWLPDWHG�XWLOLVDWLRQ�UHJUHVVLRQ�DOO�YDULDEOHV�WKDW�DUH�WKRXJKW�WR�KDYH�D�GLUHFW�HIIHFW�RQ�XWLOLVDWLRQ���7KHVH�LQFOXGH�DJH��JHQGHU��UDFH�DQG�PDULWDO�VWDWXV���:H�DOVR� LQFOXGH�YDULDEOHV� UHODWHG� WR� WKH�DFFHVVLELOLW\�RI� WKH�SUDFWLFH�� WKH�QXPEHU�RI�FDUV�DYDLODEOH� WR� WKH� SDWLHQW� DQG� DQ� LQGH[� RI� WKH� SDWLHQW¶V� DVVHVVPHQWV� RI� D� QXPEHU� RI�GLPHQVLRQ� RI� DFFHVVLELOLW\� RI� WKH� SUDFWLFH�� � :H� LQFOXGH� WKH� SDWLHQW¶V� UDWLQJ� RI� WKH�
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H[WHQW�WUXVW�WKH\�KDYH�LQ�WKHLU�*3�VLQFH�WKLV�PD\�DIIHFW�WKH�SDWLHQW¶V�H[SHFWHG�EHQHILWV�IURP�D�FRQVXOWDWLRQ�
7KH�PRGHO�ZDV�HVWLPDWHG�E\�WZR�VWDJH�OHDVW�VTXDUHV�E\�SUHGLFWLQJ�LQFRPH�DQG�KHDOWK�DQG� WKHQ� LQFOXGLQJ� WKHLU� SUHGLFWHG� YDOXHV� LQ� WKH� XWLOLVDWLRQ� HTXDWLRQ��:H� UHJUHVVHG�LQFRPH�DQG�KHDOWK�RQ�DOO�WKH�H[RJHQRXV�UHJUHVVRUV�LQ�WKH�XWLOLVDWLRQ�UHJUHVVLRQ�DQG�D�VHW� RI� LQVWUXPHQWDO� YDULDEOHV�� 7KH� LQVWUXPHQWV� ZHUH� ERWK� LQGLYLGXDO� OHYHO� �VPRNLQJ�EHKDYLRXU��QXPEHU�RI�FKLOGUHQ�LQ�WKH�KRXVHKROG��DFFRPPRGDWLRQ�RZQHUVKLS�W\SH��DQG�SUDFWLFH� OHYHO� �'(75� LQGH[� RI� HGXFDWLRQ� GHSULYDWLRQ� IRU� WKH� HOHFWRUDO� ZDUG� RI� WKH�SDWLHQW¶V�SUDFWLFH����
��� 6HOHFWLRQ�ELDV�GXH�WR�LQFRPH�QRQ�UHVSRQVH7R�DOORZ�IRU�SRVVLEOH�VHOHFWLRQ�ELDV�DULVLQJ�IURP�QRQ�UHVSRQVH�WR�WKH�LQFRPH�TXHVWLRQ�ZH�XVHG�WKH�+HFNPDQ�WZR�VWHS�SURFHGXUH�IRU�WKH�LQFRPH�HTXDWLRQ���:H�UDQ�D�SURELW�UHJUHVVLRQ�RI�WKH�GHFLVLRQ�WR�UHSRUW�LQFRPH�RU�QRW�RQ�DOO�WKH�H[SODQDWRU\�YDULDEOHV�XVHG�LQ� WKH�XWLOLVDWLRQ�PRGHO�� �:H� WKHQ� LQFOXGHG� WKH� LQYHUVH�0LOOV� UDWLR�JHQHUDWHG�E\� WKH�LQFRPH�UHVSRQVH�PRGHO�DV�RQH�RI� WKH�H[SODQDWRU\�YDULDEOHV�ZKHQ�HVWLPDWLQJ�LQFRPH�IRU� WKH��6/6�PRGHO�RI�YLVLWV�� �:H�DOVR� LQFOXGH� WKH� LQYHUVH�0LOOV� UDWLR� LQ� WKH�KHDOWK�HTXDWLRQ��6LQFH� WKH� UDWLR� UHIOHFWV� WKH�SURSHQVLW\� WR� UHSRUW� LQFRPH�LWV� LQFOXVLRQ� LQ� WKH�KHDOWK� HTXDWLRQ� ZLOO� DOORZ� IRU� DQ\� SRVVLEOH� FRUUHODWLRQ� RI� WKH� HUURU� WHUP� DQG� QRQ�UHVSRQVH��$QJULVW�������
� 5HVXOWV
��� 6HOHFWLRQ�DQG�HQGRJHQHLW\�7DEOH� �� UHSRUWV� IRXU� HVWLPDWHG� YLVLWV� HTXDWLRQV� WR� VKRZ� WKH� HIIHFWV� RI� VHOHFWLRQ� DQG�HQGRJHQHLW\��7R�HQVXUH�FRPSDUDELOLW\�DOO� WKH�PRGHOV�DUH�HVWLPDWHG�RQ� WKH�VDPSOH�RI������SDWLHQWV�ZKR�SURYLGHG�D� IXOO� VHW�RI�DQVZHUV�� �0RGHO��� LV�D� VLPSOH�2/6�PRGHO�ZLWK� QR� DOORZDQFH� IRU� VHOHFWLRQ� LQ� LQFRPH� UHSRUWLQJ� RU� IRU� HQGRJHQHLW\�� 0RGHO� ��DOORZV� IRU� VHOHFWLRQ� E\� LQFOXGLQJ� DFWXDO� LQFRPH� DQG� WKH� LQYHUVH�0LOO UDWLR� IURP� WKH�+HFNPDQ�VHOHFWLRQ�PRGHO�IRU�LQFRPH�UHSRUWLQJ���0RGHO���DOORZV�IRU�VLPXOWDQHLW\�E\�XVLQJ�SUHGLFWHG�LQFRPH�DQG�SUHGLFWHG�KHDOWK�DQG�PRGHO���DOORZV�IRU�ERWK�VLPXOWDQHLW\�DQG�VHOHFWLRQ��
:H� GR� QRW� VKRZ� WKH� UHVXOWV� IRU� WKH� LQFRPH� DQG� KHDOWK� HTXDWLRQV� �DYDLODEOH� IURP�PDG���#\RUN�DF�XN���7KH� LQVWUXPHQWV� XVHG� LQ� WKH� LQFRPH�DQG�KHDOWK� HTXDWLRQV� DUH�VLJQLILFDQWO\�FRUUHODWHG�ZLWK�LQFRPH�DQG�KHDOWK��WKRXJK�PRUH�ZHDNO\�ZLWK�KHDOWK�WKDQ�ZLWK�LQFRPH���:H�LQFOXGHG�ERWK�DFWXDO�DQG�SUHGLFWHG�YDOXHV�RI�KHDOWK�DQG�LQFRPH�LQ�D�YLVLWV�UHJUHVVLRQ�WR�WHVW�IRU�HQGRJHQHLW\�ELDV���$OO�KDG�QHJDWLYH�VLJQV��7KH�FRHIILFLHQWV�RQ� SUHGLFWHG� LQFRPH� DQG� SUHGLFWHG� KHDOWK� KDG� W�VWDWLVWLFV� RI� ����� DQG� ±�����UHVSHFWLYHO\�VXJJHVWLQJ�WKDW�WKHUH�ZDV�VLJQLILFDQW�ELDV�LQ�UHVSHFW�RI�WKH�KHDOWK�YDULDEOH���)LQDOO\��DV�VXJJHVWHG�E\�6PLWK�DQG�%OXQGHOO��������ZH�UHJUHVVHG�WKH�UHVLGXDOV�IURP�D�YLVLWV� UHJUHVVLRQ� FRQWDLQLQJ� DFWXDO� DQG� SUHGLFWHG� KHDOWK� DQG� LQFRPH� RQ� DOO� WKH�H[SODQDWRU\�YDULDEOHV�LQ�WKH�YLVLWV�HTXDWLRQ�LQFOXGLQJ�WKH�LQVWUXPHQWV�IURP�WKH�KHDOWK�DQG�LQFRPH�HTXDWLRQV���:H�ZHUH�XQDEOH�WR�UHMHFW�WKH�QXOO�K\SRWKHVLV�RI�QR�FRUUHODWLRQ�EHWZHHQ� WKH� UHVLGXDOV� DQG� WKH� LQVWUXPHQWV�� VXJJHVWLQJ� WKDW� RXU� LQVWUXPHQWV� ZHUH�LQGHHG�YDOLG�
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$� FRPSDULVRQ� RI� WKH�PRGHOV� LQ�7DEOH� �� VXJJHVWV� WKDW� VHOHFWLRQ� DQG� HQGRJHQHLW\� GR�DIIHFW� WKH� FRHIILFLHQWV� LQ� WKH� YLVLWV� HTXDWLRQ�� � 6HOHFWLRQ� KDV� D� ODUJHU� LPSDFW� RQ� WKH�FRHIILFLHQWV� RQ� WKH� JHQGHU� GXPP\� WKDQ� GRHV� HQGRJHQHLW\� �FRPSDUH� WKH� GLIIHUHQFHV�EHWZHHQ�PRGHOV���DQG����PRGHOV���DQG���ZLWK�WKH�GLIIHUHQFHV�EHWZHHQ�PRGHOV���DQG������ DQG� ���� $OORZLQJ� IRU� VHOHFWLRQ� LQFUHDVHV� WKH� HIIHFW� RI� JHQGHU� RQ� YLVLWV�� ZKLOVW�DOORZLQJ� IRU� HQGRJHQHLW\� UHGXFHV� LW� EXW� RQO\� VOLJKWO\�� � $OORZLQJ� IRU� VHOHFWLRQ�LQFUHDVHV� WKH� SRVLWLYH� HIIHFW� RI� EHLQJ� QRQ�ZKLWH� ZKHUHDV� DOORZLQJ� IRU� HQGRJHQHLW\�UHGXFHV� LW�� � $OORZLQJ� IRU� VHOHFWLRQ� DORQH� KDV� D� QHJOLJLEOH� HIIHFW� RQ� WKH� QHJDWLYH�LQFRPH� FRHIILFLHQW� ZKHUHDV� DOORZLQJ� IRU� HQGRJHQHLW\� DORQH� PRUH� WKDQ� GRXEOHV� WKH�HIIHFW���7KHUH�DUH�DOVR�PDUNHG�HIIHFWV�RQ�RWKHU�FRHIILFLHQWV��IRU�H[DPSOH�DOORZLQJ�IRU�HQGRJHQHLW\�QHDUO\�GRXEOHV�WKH�QHJDWLYH�FRHIILFLHQW�RQ�KHDOWK������ 3UDFWLFH�FKDUDFWHULVWLFV�DQG�GHPDQG�IRU�YLVLWV
7DEOH��� VKRZV� WKH� UHVXOWV� IURP� WKUHH�YLVLW�GHPDQG�HTXDWLRQV��%HFDXVH�ZH�DOORZ� IRU�VLPXOWDQHLW\�E\�XVLQJ�HVWLPDWHG�LQFRPH�DOO�WKH�PRGHOV�DUH�HVWLPDWHG�RQ�WKH�VDPSOH�RI������ SDWLHQWV� IRU� ZKRP� LQFRPH� FRXOG� EH� HVWLPDWHG�� 0RGHO� �� LV� LQWHQGHG� WR� WHVW�ZKHWKHU� SUDFWLFH� FKDUDFWHULVWLFV� KDYH� DQ\� LPSDFW� RQ� WKH� QXPEHU� RI� YLVLWV� DQG� LV�HVWLPDWHG�DOORZLQJ�IRU�VHOHFWLRQ�DQG�VLPXOWDQHLW\��,W�GLIIHUV�IURP�PRGHO���LQ�7DEOH���LQ� WKH� VDPSOH� VL]H�� �:H�VWDUWHG�ZLWK�D�JHQHUDO�PRGHO�ZKLFK� LQFOXGHG� WKH� IXOO� VHW�RI�SUDFWLFH�FKDUDFWHULVWLFV�IURP�7DEOH���DQG�SURFHHGHG�WR�HOLPLQDWH�LQVLJQLILFDQW�SUDFWLFH�FKDUDFWHULVWLFV�XQWLO�WKH�ILQDO�VHW�RI�IRXU�UHSRUWHG�KHUH�ZHUH�OHIW���
7KH�ULFK�KDYH�IHZHU�*3�YLVLWV��WKRXJK�WKH�FRHIILFLHQW�LV�QRW�TXLWH�VLJQLILFDQW�DW�WKH����OHYHO��:RPHQ�SDWLHQWV�KDYH�PRUH�YLVLWV�� DV�GR�QRQ�ZKLWH�SDWLHQWV�DQG� WKH�HIIHFWV�RI�JHQGHU� DQG� HWKQLFLW\� RQ� WKH� QXPEHU� RI� YLVLWV� LV� VLPLODU�� DERXW� ���� YLVLWV� HDFK� \HDU��FRPSDUHG�WR�DQ�RYHUDOO�PHDQ�QXPEHU�RI�YLVLWV�RI�������7KH�HIIHFW�RI�HWKQLFLW\�LV�RQO\�VLJQLILFDQW�DW�WKH�����OHYHO���,Q�VKRUW��ULFK�ZKLWH�PHQ�KDYH�IHZHU�*3�YLVLWV�WKDQ�ZRXOG�EH�H[SHFWHG�JLYHQ�WKHLU�KHDOWK�DQG�RWKHU�FKDUDFWHULVWLFV��
7KH� RWKHU� HIIHFWV� DUH� SODXVLEOH�� WKRVH�ZKR�PDNH�PRUH� YLVLWV� DUH� OHVV� KHDOWK\�� KDYH�PRUH�IUHH�WLPH��KDYH�D�PRUH�IDYRXUDEOH�YLHZ�RI�SUDFWLFH�DFFHVVLELOLW\��DFFHVV�WR�PRUH�FDUV�DQG�WUXVW�WKHLU�*3�PRUH��7KH�1HZ�SDWLHQW�YDULDEOH�ZDV�LQFOXGHG�WR�DOORZ�IRU�WKH�IDFW�WKDW�SDWLHQWV�UHJLVWHUHG�IRU�OHVV�WKDQ�D�\HDU�DUH�OLNHO\�WR�KDYH�IHZHU�YLVLWV�WR�WKHLU�FXUUHQW�SUDFWLFH�LQ�WKH�ODVW�\HDU�DQG�LW�KDV�WKH�H[SHFWHG�QHJDWLYH�VLJQ�
)RXU� RI� WKH� SUDFWLFH� FKDUDFWHULVWLF� VHHP� WR� KDYH� D� VLJQLILFDQW� HIIHFW� RQ� YLVLWV� DIWHU�DOORZLQJ� IRU� LQGLYLGXDO� FKDUDFWHULVWLFV�� � 7KH� 'UXJB&RVWV YDULDEOH� LV� SRVLWLYHO\�FRUUHODWHG� ZLWK� YLVLWV�� 2QH� ZRXOG� H[SHFW� WKH� QXPEHU� RI� YLVLWV� DQG� WKH� OHYHO� RI�SUHVFULELQJ� WR� EH� KLJKO\� FRUUHODWHG�� VR� WKDW� RQH� LQWHUSUHWDWLRQ� RI� WKH� SRVLWLYH�FRHIILFLHQW�RQ�WKH�DYHUDJH�OHYHO�RI�SUHVFULELQJ�LQ�WKH�SUDFWLFH�LV�WKDW�LW�LV�FDSWXULQJ�DQ�DVSHFW�RI�WKH�SUDFWLFH�SRSXODWLRQ�RU�WKH�SUDFWLFH�ZKLFK�LV�QRW�RWKHUZLVH�UHIOHFWHG�LQ�WKH�RWKHU�YDULDEOHV�DQG�ZKLFK�LQFUHDVHV�WKH�QXPEHU�RI�YLVLWV���7KH�SRVLWLYH�FRHIILFLHQW RQ�WKH�SURSRUWLRQ�RI� WKH�SUDFWLFH¶V�SDWLHQWV�ZKR�OLYH�LQ�KLJKO\�GHSULYHG�DUHDV�PD\�DULVH�IRU�VLPLODU�UHDVRQV��7KH�HIIHFWV�RI�WKH�RWKHU�SUDFWLFH�FKDUDFWHULVWLFV�KDYH�D�PRUH�GLUHFW�LQWHUSUHWDWLRQ�� � 7KH� SURSRUWLRQ� RI� *3V� RIIHULQJ� PLQRU� VXUJHU\� PD\� UHIOHFW� KLJKHU�TXDOLW\�VHUYLFHV�DQG�SDWLHQWV�PD\�IHHO�WKDW�WKDW�D�FRQVXOWDWLRQ�ZLWK�D�*3�RYHU����PD\�EH�RI�OHVV�EHQHILW��
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0RGHO���GURSV�SUDFWLFH�FKDUDFWHULVWLFV�DQG�LQVWHDG�XVHV�SUDFWLFH�IL[HG�HIIHFWV�WR�WHVW�LI�WKHUH�DUH�DGGLWLYH�GLIIHUHQFHV�LQ�GHPDQG�IXQFWLRQV�DFURVV�SUDFWLFHV��:H�GR�QRW�UHSRUW�WKH�FRHIILFLHQWV�RQ�WKH�SUDFWLFH�GXPP\�YDULDEOHV�EXW�ZH�FDQ�UHMHFW�WKH�QXOO�K\SRWKHVLV�WKDW� WKHUH� DUH� QR� DGGLWLYH� GLIIHUHQFHV� DFURVV� SUDFWLFHV� �)����� ������  � ������ 3�  ���������� 7KH� LQFOXVLRQ� RI� DGGLWLYH� SUDFWLFH� HIIHFWV� KDV� OLWWOH� RYHUDOO� HIIHFW� RQ� WKH�SDWWHUQ� RI� FRHIILFLHQWV� EXW� LW� GRHV� DOWHU� WKH�PDJQLWXGH� DQG� VLJQLILFDQFH� RI� VRPH� RI�WKHP� �IRU� H[DPSOH� WKH� LQFRPH� FRHIILFLHQW��� +RZHYHU�� EHFDXVH� WKH� SUDFWLFH� IL[HG�HIIHFWV�DUH�SHUIHFWO\�FROOLQHDU�ZLWK�WKH�'(75�GHSULYDWLRQ�YDULDEOH�XVHG�LQ�WKH�LQFRPH�DQG�KHDOWK�UHJUHVVLRQV�ZH�KDYH�WR�GURS�LW�IURP�WKHVH�UHJUHVVLRQV�DQG�VR�WKH�HVWLPDWHG�KHDOWK�DQG�LQFRPH�YDULDEOHV�LQ�WKH�YLVLWV�HTXDWLRQ�GLIIHU�IURP�WKRVH�LQ�PRGHO���LQ�WKH�WDEOH��
7KH� WKLUG�VHW�RI�UHVXOWV� LQ�7DEOH���DUH�IURP�D�PRGHO�ZLWK�ERWK�SUDFWLFH�IL[HG�HIIHFWV�DQG�SUDFWLFH�GXPP\�YDULDEOHV�DUH� LQWHUDFWHG�ZLWK� LQFRPH��7KH�PRGHO� LV�XVHG�WR� WHVW�IRU�GLIIHUHQFHV� LQ� WKH�HIIHFW�RI� LQFRPH�RQ�YLVLWV�DFURVV�SUDFWLFHV�� �:H�FDQ� UHMHFW� WKH�QXOO� K\SRWKHVLV� WKDW� WKHUH� DUH� QR� GLIIHUHQFHV� LQ� LQFRPH� VORSHV� DFURVV� SUDFWLFHV��)���������� �������3� ����������)LJXUH���VKRZV�WKH�DFURVV�SUDFWLFH�GLVWULEXWLRQ�RI�WKH�FRHIILFLHQWV�RQ�LQFRPH���7KH�PHDQ�VORSH�LV�QHJDWLYH�EXW�WKHUH�DUH�VRPH�SUDFWLFHV�ZLWK�SRVLWLYH�FRHIILFLHQWV�RQ�LQFRPH����� ([SODLQLQJ�GLIIHUHQFHV�LQ�WKH�YLVLWV�LQFRPH�UHODWLRQVKLS:H�H[SORUH�WKH�UHDVRQ�IRU�GLIIHUHQFHV�LQ�WKH�UHODWLRQVKLS�EHWZHHQ�YLVLWV�DQG�LQFRPH�LQ�WZR�ZD\V��)LUVW�ZH�WDNH�WKH�HVWLPDWHG�FRHIILFLHQWV�RQ�LQFRPH�LQ�HDFK�SUDFWLFH�IURP�WKH�WKLUG� PRGHO� LQ� 7DEOH� �� DQG� UHJUHVV� WKHP� RQ� WKH� IXOO� VHW� RI� SUDFWLFH� FRHIILFLHQWV� LQ�7DEOH� ��� � 3URFHHGLQJ� IURP� WKH� JHQHUDO� WR� WKH� VSHFLILF� E\� GURSSLQJ� LQVLJQLILFDQW�YDULDEOHV�ZH�JHW�WKH�UHVXOWV�UHSRUWHG�LQ�7DEOH�����6HYHQ�RI�WKH�HLJKW�YDULDEOHV�PHDVXUH�FKDUDFWHULVWLFV�RI�D�SUDFWLFH¶V�SDWLHQWV��6RPH�RI�WKHP�DUH�DOVR�PHDVXUHG�LQGLUHFWO\�E\�WKH� FKDUDFWHULVWLFV� RI� LQGLYLGXDO� SDWLHQWV� ZKLFK� ZHUH� LQFOXGHG� LQ� WKH� SDWLHQW� OHYHO�UHJUHVVLRQ�ZKLFK�JHQHUDWHG�WKH�LQFRPH�VORSH�GHSHQGHQW�YDULDEOH�LQ�WKH�SUDFWLFH�OHYHO�UHJUHVVLRQ�� �)RU� H[DPSOH�� WKH�JHQHUDOO\�QHJDWLYH�HIIHFW�RI� LQFRPH�RQ� WKH�QXPEHU�RI�YLVLWV� LV� UHGXFHG�ZKHQ� WKH�SUDFWLFH�KDV�D�KLJKHU�SURSRUWLRQ�RI� IHPDOH�SDWLHQWV�� �2QH�SRVVLEOH�H[SODQDWLRQ�LV�WKDW�WKH�HIIHFWV�RI�LQFRPH�RQ�YLVLWV�GLIIHU�IRU�PHQ�DQG�ZRPHQ��,Q� WKH� DEVHQFH� RI� DQ� LQWHUDFWLRQ� WHUP� EHWZHHQ� JHQGHU� DQG� LQFRPH� LQ� WKH� LQGLYLGXDO�OHYHO�YLVLWV�HTXDWLRQ�WKH�SURSRUWLRQ�RI�IHPDOH�SDWLHQWV�PD\�WKHQ�H[SODLQ�VRPH�RI� WKH�YDULDWLRQ�LQ�LQFRPH�VORSHV�DFURVV�SUDFWLFHV���6LPLODUO\��WKH�IDFW�WKDW�WKH�SURSRUWLRQ�RI�SDWLHQWV�XQGHU����DIIHFWV�WKH�LQFRPH�VORSH�VXJJHVWV�WKDW�WKH�HIIHFW�RI�DQ�LQGLYLGXDO¶V�LQFRPH�RQ�WKH�GHPDQG�IRU�YLVLWV�PD\�GHSHQG�RQ�WKH�QXPEHU�RI�FKLOGUHQ�WKH\�KDYH��
7KH�HIIHFWV�RI�WKH�SURSRUWLRQV�RI�SDWLHQWV�LQ�GLIIHUHQW�GHSULYDWLRQ�EDQGV�DUH�GLIILFXOW�WR�LQWHUSUHW� VLQFH� WKH� FRHIILFLHQWV� GR�QRW� GLVSOD\� DQ\� FRQVLVWHQW� SDWWHUQ�ZLWK� UHVSHFW� WR�VLJQ� RU� VL]H�� � 2QH� SRVVLELOLW\� VXJJHVWHG� E\� WKH� FRHIILFLHQWV�� WRJHWKHU� ZLWK� WKH�FRHIILFLHQW� RQ� WKH� QHHGV� YDULDEOH�� LV� WKDW� WKH� LQGLYLGXDO� OHYHO� UHODWLRQVKLS� EHWZHHQ�LQFRPH� DQG� YLVLWV� PD\� EH� QRQ�OLQHDU�� � 6LPLODUO\� WKH� VLJQLILFDQFH� RI� WKH� UXUDOLW\�YDULDEOH� PD\� LQGLFDWH� WKDW� WKH� HIIHFWV� RI� GLVWDQFH� RU� DFFHVVLELOLW\� DUH� DOVR� PRUH�FRPSOLFDWHG�WKDQ�RXU�VLPSOH�OLQHDU�PRGHO�
,Q� IXQGKROGLQJ� SUDFWLFHV� WKH� QHJDWLYH� HIIHFW� RI� LQFRPH� RQ� WKH� QXPEHU� RI� YLVLWV� LV�UHGXFHG�� VR� WKDW� LQ� VXFK� SUDFWLFHV� WKH� ULFK� DFFRXQW� IRU� D� KLJKHU� SURSRUWLRQ� RI� YLVLWV�WKDQ�LQ�QRQ�IXQGKROGLQJ�SUDFWLFHV��
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2XU�VHFRQG�PHWKRG�RI�LQYHVWLJDWLQJ�WKH�SUDFWLFH�OHYHO�GHWHUPLQDQWV�RI�WKH�UHODWLRQVKLS�EHWZHHQ� LQFRPH� DQG� WKH� QXPEHU� RI� YLVLWV� LV�PRUH� GLUHFW��ZH� HVWLPDWH� DQ� LQGLYLGXDO�OHYHO�GHPDQG�IXQFWLRQ�IRU�YLVLWV�DQG�LQWHUDFW�LQFRPH�ZLWK�SUDFWLFH�FKDUDFWHULVWLFV��7KH�UHVXOWV�IURP�WZR�VXFK�PRGHOV�DUH�UHSRUWHG�LQ�7DEOH����7KH�ILUVW�PRGHO�LQ�WKH�7DEOH�LV�HVWLPDWHG�E\�2/6�DQG�WKH�VHFRQG�PRGHO�UHVXOWV�IURP�XVLQJ�D�UDQGRP�HIIHFWV�HVWLPDWRU�ZKLFK� DOORZV� IRU� KHWHURJHQHRXV� XQREVHUYHG� SUDFWLFH� FKDUDFWHULVWLFV�� %RWK� PRGHOV�DOORZ�IRU�VHOHFWLRQ�DQG�HQGRJHQHLW\���
,Q� ERWK� FDVHV� ZH� VWDUWHG� ZLWK� D� VSHFLILFDWLRQ� ZKLFK� LQFOXGHG� WKH� SUDFWLFH�FKDUDFWHULVWLFV� IRXQG� LQ�7DEOHV���DQG�� WR�DIIHFW� WKH�QXPEHU�RI�YLVLWV�DQG�DGGHG� WKH�SUDFWLFH�FKDUDFWHULVWLFV� IRXQG� WR�DIIHFW�SUDFWLFH� LQFRPH�VORSHV� LQ�7DEOH����7KH� ODWWHU�ZHUH� LQFOXGHG� ERWK� E\� WKHPVHOYHV� DQG� LQWHUDFWLQJ� ZLWK� WKH� LQFRPH� YDULDEOH�� 7KHLU�PDLQ� HIIHFWV�ZHUH� LQVLJQLILFDQW�ZHUH� GURSSHG�� OHDYLQJ� RQO\� WKHLU� LQWHUDFWLRQV� LQ� WKH�ILQDO�PRGHOV�VKRZQ�LQ�7DEOH����
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