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ABSTRACT

IZA DP No. 14949 DECEMBER 2021

The Effect of Alimony Reform on Married 
Women’s Labor Supply: Evidence from 
the American Time Use Survey
Reforms that reduce alimony can affect married couples in two different ways. First, reduced 

alimony lowers the bargaining power of the payee, usually the wife. Second, reduced 

alimony lowers the incentives of wives to engage in the traditional male breadwinner 

model of household specialization. Using the American Time Use Survey and exploiting 

a series of recent reforms in several US states that reduced the entitlements of eligible 

spouses, we find that wives surprised by the reforms reacted by moving away from the 

traditional male breadwinner model of household specialization. We also find that highly 

educated women substituted work for time devoted to housework and childcare, while 

less educated wives substituted work for leisure and personal time. We find no effects for 

men. The fact that the reforms reduced fertility only among women with higher education 

suggests that the difference between them and less educated wives in the response to 

reduced alimony is due, at least in part, to differences in their preferences and costs for 

children. The estimated effects are larger among couples with a large difference in the 

earnings potential of spouses and are robust to several sensitivity tests.
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,�� ,QWURGXFWLRQ�

$OLPRQ\��RU�VSRXVDO� VXSSRUW�� LQYROYHV�SD\PHQWV�PDGH�E\�RQH�VSRXVH� WR� WKH�RWKHU�

DIWHU� VHSDUDWLRQ� RU� GLYRUFH�� ,W� LV� UHJXODWHG� E\� HDFK� VWDWH� LQ� WKH�8QLWHG� 6WDWHV� DQG� FDQ� EH�

WHPSRUDU\�RU�IRU�OLIH��6LQFH�WKH�PLG�����V�VHYHUDO�VWDWHV�LQ�WKH�86�KDYH�SDVVHG�UHIRUPV�WR�

UHGXFH�WKH�DPRXQW�RI�DOLPRQ\�RU�WR�OLPLW�KRZ�ORQJ�DOLPRQ\�SD\PHQWV�FDQ�ODVW��3URSRQHQWV�

RI� WKH� UHIRUPV� RIWHQ� DUJXH� WKDW� DOLPRQ\�� SDUWLFXODUO\� DOLPRQ\� IRU� OLIH�� LPSRVHV� DQ� XQIDLU�

ILQDQFLDO� EXUGHQ� RQ� WKH� SD\HU�� XVXDOO\� WKH� H[�KXVEDQG�� ZKLOH� RSSRQHQWV� RI� WKH� UHIRUPV�

KLJKOLJKW� WKDW� DOLPRQ\� UHJXODWLRQV� KDYH� ORQJ� EHHQ� D�PHDQV� RI� SURWHFWLQJ� WKH� VSRXVH�ZKR�

GXULQJ�PDUULDJH�VSHFLDOL]HG�RQ�KRXVHZRUN�DQG�FKLOGFDUH��SURYLGLQJ�WKHP�D�IDLU�FRPSHQVDWLRQ�

LQ�FDVH�RI�GLYRUFH��

,Q� WKLV� SDSHU�ZH� LQYHVWLJDWH� WKH� HIIHFWV� RI� UHGXFHG� DOLPRQ\�RQ� WKH�XVH� RI� WLPH�RI�

PDUULHG�FRXSOHV��:H�SRVLW�WKDW�UHIRUPV�WKDW�UHGXFH�DOLPRQ\�FDQ�DIIHFW�PDUULHG�FRXSOHV�LQ�WZR�

GLIIHUHQW�ZD\V��)LUVW��DFFRUGLQJ�WR�PDUULDJH�EDUJDLQLQJ�PRGHOV��UHGXFHG�DOLPRQ\�UHSUHVHQWV�

D�IXWXUH�QHJDWLYH�LQFRPH�HIIHFW�IRU�WKH�SRWHQWLDO�SD\HH��XVXDOO\�WKH�ZLIH��DQG�D�GHFUHDVH�RI�

KHU�EDUJDLQLQJ�SRZHU�ZLWKLQ�PDUULDJH��:H�VKRXOG�H[SHFW�DQ�LQFUHDVH�LQ�WKH�ODERU�VXSSO\�RI�

ZLYHV�DQG��XQGHU� WKH�DVVXPSWLRQ�RI� WUDQVIHUDEOH�XWLOLW\��D�GHFUHDVH� LQ� WKHLU� OHLVXUH�WLPH� WR�

FRPSHQVDWH� IRU� WKH�JUHDWHU�ZLOOLQJQHVV� RI� WKHLU� KXVEDQGV� WR� ILOH� IRU�GLYRUFH��$OWKRXJK� LQ�

JHQHUDO��ZH�ZRXOG�H[SHFW�RSSRVLWH�HIIHFWV�IRU�PHQ��QRWH�WKDW�WKH�LQFRPH�DQG�WKH�VXEVWLWXWLRQ�

HIIHFWV�JR� LQ�RSSRVLWH�GLUHFWLRQV��7KH�SRVLWLYH� LQFRPH�HIIHFW� IRU�PHQ�RI� UHGXFHG�DOLPRQ\�

PDNHV�WKHP�ZRUN�OHVV��EXW�WKH�VXEVWLWXWLRQ�HIIHFW�PDNHV�WKHP�ZRUN�PRUH�VLQFH�ZLWK�UHGXFHG�

DOLPRQ\�WKH\�UHWDLQ�D�ODUJHU�SRUWLRQ�RI�WKHLU�HDUQHG�LQFRPH��

�6HFRQG��UHGXFHG�DOLPRQ\�ORZHUV�WKH�LQFHQWLYHV�RI�ZLYHV�WR�HQJDJH�LQ�WKH�WUDGLWLRQDO�

PDOH�EUHDGZLQQHU�PRGHO�RI�KRXVHKROG�VSHFLDOL]DWLRQ��,Q�HVVHQFH��UHGXFHG�DOLPRQ\�LQFUHDVHV�



WKH� UHODWLYH� UHWXUQV� WR� FXUUHQW� ODERU� PDUNHW� H[SHULHQFH� IRU� WKH� VSRXVH� WKDW� ZRXOG� EH�

EHQHILFLDU\�RI�WKH�HQWLWOHPHQW��,I�IXWXUH�ZDJHV�GHSHQG�RQ�WKH�DFFXPXODWLRQ�RI�FXUUHQW�ODERU�

PDUNHW�H[SHULHQFH�DQG�LI�UHGXFHG�DOLPRQ\�LQFUHDVHV�WKH�SUREDELOLW\�RI�SDUWLFLSDWLQJ�LQ�WKH�

ODERU�PDUNHW�LQ�WKH�IXWXUH��WKHQ�UHGXFHG�DOLPRQ\�LQFUHDVHV�WKH�UHWXUQV�WR�FXUUHQW�ODERU�PDUNHW�

H[SHULHQFH�DQG�VKRXOG�EH�DVVRFLDWHG�ZLWK�LQFUHDVHG�ODERU�VXSSO\�RI�PDUULHG�ZRPHQ��:KHWKHU�

WKLV�WUDQVODWHV�LQ�OHVV�OHLVXUH�WLPH�LV�XQFOHDU��,W�PLJKW�EH�WKDW�ZLYHV�ZLWK�D�UHODWLYHO\�VWURQJ�

EDUJDLQLQJ�SRVLWLRQ�RU�LQ�KLJKHU�LQFRPH�KRXVHKROGV�DUH�DEOH�WR�VKLIW�DZD\�IURP�WKH�WUDGLWLRQDO�

PDOH�EUHDGZLQQHU�PRGHO�RI�KRXVHKROG�VSHFLDOL]DWLRQ�ZLWKRXW�D�ORVV�LQ�WKHLU�OHLVXUH�WLPH�E\��

IRU�H[DPSOH��RXWVRXUFLQJ�VRPH�KRXVHKROG�DQG�FKLOGFDUH�DFWLYLWLHV��$OVR��YDULDWLRQ�LQ�UHODWLYH�

SUHIHUHQFHV� IRU� KRXVHZRUN� DQG� FKLOGFDUH� UHODWLYH� WR� RWKHU� XVHV� RI� WLPH� FRXOG� JHQHUDWH�

KHWHURJHQHRXV�UHVSRQVHV�WR�FKDQJHV�LQ�WKH�LQFHQWLYHV�IRU�SDLG�ZRUN��������

:H� WHVW� WKH� HIIHFWV� RI� FKDQJHV� LQ� WKHVH� LQFHQWLYHV� XVLQJ� WKH�$PHULFDQ� 7LPH�8VH�

6XUYH\�DQG�WDNLQJ�DGYDQWDJH�RI�WKH�GLIIHUHQW�WLPLQJ�RI�UHIRUPV�LQ�HLJKW�VWDWHV�LQ�WKH�8�6��WKDW�

UHGXFHG�DOLPRQ\� ULJKWV� VLQFH� WKH�PLG�����V�� ,Q�GRLQJ� VR�ZH� LGHQWLI\� WKH� FDXVDO� HIIHFW� RI�

UHGXFHG�DOLPRQ\�RQ�WKH�GLVWULEXWLRQ�RI�WLPH�ZLWKLQ�PDUULHG�FRXSOHV��:H�IRFXV�RQ�FRXSOHV�

µVXUSULVHG¶� E\� WKH� ODZV�� WKDW� LV�� FRXSOHV� WKDW�ZHUH� DOUHDG\�PDUULHG� DW� WKH� WLPH�RI� UHIRUP��

HOLPLQDWLQJ�FRQFHUQV�RI�VHOHFWLRQ�LQWR�PDUULDJH��:H�ILQG�KHWHURJHQHRXV�HIIHFWV�RI�WKH�UHIRUPV�

IRU�WZR�JURXSV�RI�PDUULHG�ZRPHQ�GHILQHG�E\�WKHLU�OHYHO�RI�HGXFDWLRQ��:KLOH�ORZ�HGXFDWHG�

ZLYHV� VSHQG�PRUH� WLPH�DW�ZRUN� DW� WKH� H[SHQVH� RI� WKHLU� SHUVRQDO� DQG� OHLVXUH� WLPH�� KLJKO\�

HGXFDWHG�ZLYHV�DOVR�VSHQG�PRUH�WLPH�DW�ZRUN�EXW�DW�WKH�H[SHQVH�RI�WLPH�VSHQW�RQ�KRXVHZRUN�

DQG�FKLOGFDUH��$GGLWLRQDOO\��ZH�ILQG�WKDW�WKH�UHIRUPV�KDG�D�QHJDWLYH�HIIHFW�RQ�IHUWLOLW\��D�UHVXOW�



WKDW�LV�GULYHQ�E\�ZLYHV�ZLWK�D�KLJK�OHYHO�RI�HGXFDWLRQ���:H�ILQG�QR�HIIHFWV�IRU�PHQ��,Q�RXU�

RSLQLRQ��WKHVH�UHVXOWV�VXJJHVW�WKDW�ZLYHV�VHHN�WR�LPSURYH�WKHLU�IXWXUH�SRVLWLRQ�LQ�WKH�HYHQW�RI�

GLYRUFH�� DQ� LPSURYHPHQW� WKDW� LV� DFKLHYHG� E\� PRYLQJ� DZD\� IURP� WKH� WUDGLWLRQDO� PDOH�

EUHDGZLQQHU�PRGHO�RI�KRXVHKROG�VSHFLDOL]DWLRQ��(LWKHU�EHFDXVH�RI�KLJKHU�LQLWLDO�EDUJDLQLQJ�

SRZHU�� KLJKHU� KRXVHKROG� LQFRPH�� ORZHU� SUHIHUHQFHV� IRU� KRXVHZRUN� DQG� FKLOGFDUH�� RU� D�

FRPELQDWLRQ� RI� DOO� WKRVH�� KLJKHU� HGXFDWHG� ZRPHQ� DFKLHYH� WKDW� FKDQJH� E\� UHGXFLQJ� WLPH�

GHYRWHG� WR�KRXVHZRUN�DQG�FKLOGFDUH��ZLWKRXW�D� ORVV�RI� WKHLU� OHLVXUH� WLPH�� ,Q�FRQWUDVW�� OHVV�

HGXFDWHG�ZLYHV���UHGXFH�WKHLU�OHLVXUH�DQG�SHUVRQDO�WLPH�DV�WKH\�VSHQG�PRUH�WLPH�LQ�PDUNHW�

ZRUN�� � 7KH� IDFW� WKDW� WKH� IHUWLOLW\� UDWH� GHFUHDVHV� IRU� KLJK� HGXFDWHG�ZLYHV� EXW� QRW� IRU� ORZ�

HGXFDWHG�RQHV��VXJJHVWV�WKDW�WKH�KHWHURJHQHRXV�UHVSRQVH�LQ�WLPH�XVH�RI�ZLYHV�ZLWK�KLJK�DQG�

ORZ�HGXFDWLRQDO�OHYHO�WR�UHGXFHG�DOLPRQ\�LV�GXH�DW�OHDVW�LQ�SDUW�WR�GLIIHUHQW�SUHIHUHQFHV�DQG�

FRVWV� EHWZHHQ� WKH� WZR� JURXSV� IRU� FKLOGUHQ��:H� VKRZ� WKDW� RXU� UHVXOWV� DUH� QRW� GULYHQ� E\�

VHOHFWLRQ� LQWR�GLYRUFH�DQG�DUH� UREXVW� WR�YDULRXV�VHQVLWLYLW\� WHVWV��SDUWLFXODUO\� WR� WKH�XVH�RI�

XQPDUULHG�ZRPHQ�DV�D�FRQWURO�JURXS��

2XU�DQDO\VLV�LV�FORVHO\�UHODWHG�WKH�WKUHH�SDSHUV�WKDW��WR�WKH�EHVW�RI�RXU�NQRZOHGJH��DUH�

WKH�RQO\�RQHV�WKDW�VWXGLHG�WKH�FDXVDO�LPSDFW�RI�DOLPRQ\�UHIRUPV�RQ�WKH�GLVWULEXWLRQ�RI�WLPH�

ZLWKLQ�KRXVHKROGV��&KLDSSRUL�HW�DO���������DQG�5DQJHO��������VWXG\�WKH�LPSDFW�RI�UHIRUPV�

WKDW� H[WHQGHG� DOLPRQ\� ULJKWV� WR� FRKDELWLQJ� FRXSOHV� LQ� WKH� FRQWH[W� RI� &DQDGD� DQG�%UD]LO��

UHVSHFWLYHO\��&RQVLVWHQW�ZLWK�RXU�ILQGLQJV��ERWK�SDSHUV�ILQG�WKDW�LQFUHDVHG�DOLPRQ\�OHDGV�WR�D�

UHGXFWLRQ�LQ�ZRUN�WLPH�RI�PDUULHG�ZRPHQ�µVXUSULVHG¶�E\�WKH�UHIRUPV��&KLDSSRUL�HW�DO���������

DOVR�ILQG�QR�HIIHFWV�RI�WKH�H[WHQGHG�DOLPRQ\�ULJKWV�RQ�WKH�IHUWLOLW\�GHFLVLRQ�RI�FRXSOHV�WKDW�

�
ϭ�&ĂŚŶ�Ğƚ�Ăů͘�;ϮϬϭϲͿ�ĂůƐŽ�ĨŝŶĚ�Ă�ƌĞĚƵĐƚŝŽŶ�ŝŶ�ŝŶͲǁĞĚůŽĐŬ�ĨĞƌƚŝůŝƚǇ�ŝŶ�ƚŚĞ�ĐŽŶƚĞǆƚ�ŽĨ�ĂŶ�ĂůŝŵŽŶǇ�ƌĞĨŽƌŵ�ŝŶ�
'ĞƌŵĂŶǇ�ŝŶ�ϮϬϬϴ�ƚŚĂƚ�ƌĞĚƵĐĞĚ�ƚŚĞ�ĂůŝŵŽŶǇ�ƌŝŐŚƚƐ�ŽĨ�ŵĂƌƌŝĞĚ�ĐŽƵƉůĞƐ͘�



ZHUH�PDUULHG� EHIRUH� WKH� UHIRUPV�� 5DQJHO� ������� IXUWKHU� ILQGV� WKDW� ZRPHQ� LQ� FRKDELWLQJ�

FRXSOHV�DIIHFWHG�E\�WKH�UHIRUPV�LQ�%UD]LO�UHGXFH�WKH�WLPH�GHYRWHG�WR�KRXVHNHHSLQJ��LPSO\LQJ�

DQ� LQFUHDVH� LQ� WKHLU� OHLVXUH� WLPH��%UHGWPDQQ�DQG�9RQQDKPH�������� VWXG\� WKH� LPSDFW�RI�D�

UHIRUP�LQ�*HUPDQ\�LQ������WKDW�KDUPRQL]HG�WKH�UXOLQJV�IRU�PDUULHG�DQG�QRQ�PDUULHG�FRXSOHV�

IURP�WKH�RSSRVLWH�GLUHFWLRQ��E\�UHGXFLQJ�WKH�HQWLWOHPHQWV�IRU�PDUULHG�FRXSOHV��&RQWUDU\�WR�

WKH�SUHYLRXV�WZR�SDSHUV��WKH\�ILQG�QR�VLJQLILFDQW�HIIHFWV�RI�WKH�UHIRUP�RQ�IHPDOH�ODERU�VXSSO\�

RU�OHLVXUH�WLPH�������

2XU�FRQWULEXWLRQ�WR�WKH�OLWHUDWXUH�WKDW�DQDO\]HV�WKH�EHKDYLRUDO�UHVSRQVHV�WR�DOLPRQ\�

UHIRUPV�LV�WZRIROG��)LUVW��RXU�VWXG\�LV�WKH�ILUVW�WR�H[DPLQH�WKH�HIIHFWV�RI�DOLPRQ\�XVLQJ�UHFHQW�

8�6��UHIRUPV�DQG�UHSUHVHQWV�RQH�PRUH�SLHFH�RI�HYLGHQFH�LQ�WKH�FRQWH[W�RI�D�OLWHUDWXUH�RQ�WKH�

HIIHFWV�RI�DOLPRQ\�WKDW�LV�VWLOO�YHU\�VFDUFH��6HFRQG��ZH�VKRZ�KHWHURJHQHRXV�HIIHFWV�RI�WLPH�

XVH�ZLWK�DOLPRQ\�UHIRUP�IRU�ZRPHQ�RI�GLIIHUHQW�HGXFDWLRQDO�OHYHOV��6SHFLILFDOO\��ZH�SURYLGH�

HYLGHQFH�WKDW�UHGXFHG�DOLPRQ\�KDV�D�QHJDWLYH�LPSDFW�RQ�WKH�ZHOO�EHLQJ�RI�ZLYHV�ZLWK�D�ORZ�

HGXFDWLRQDO� OHYHO�� DV� ZHOO� DV� D� VLJQLILFDQW� FKDQJH� LQ� WKH� EHKDYLRU� RI� ZLYHV� ZLWK� D� KLJK�

HGXFDWLRQDO�OHYHO��LQFOXGLQJ�D�VKLIW�WRZDUGV�D�PRUH�HJDOLWDULDQ�GLVWULEXWLRQ�RI�WLPH�YLV�D�YLV�

WKHLU�KXVEDQGV��EXW�DW�WKH�FRVW�RI�D�ORZHU�IHUWLOLW\�UDWH���

7KH�UHVXOWV�RI�RXU�DQDO\VLV�ILW�DOVR�ZLWKLQ�WKH�ODUJH�OLWHUDWXUH�VWXG\LQJ�WKH�HIIHFWV�RI�

GLYRUFH�ODZ�RQ�WKH�LQWUDKRXVHKROG�DOORFDWLRQ�RI�UHVRXUFHV��2QH�VWUHDP�RI�WKDW�OLWHUDWXUH�KDV�

VKRZQ� WKDW� MRLQW� FXVWRG\� ODZV� VKLIW� EDUJDLQLQJ� SRZHU� DZD\� IURP�ZRPHQ� DQG� OHDG� WR� DQ�

LQFUHDVH�LQ�WKHLU�WLPH�GHYRWHG�WR�ZRUN��+DOOD���������$OWLQGDJ�HW�DO����������1XQOH\�DQG�6HDOV�

���������$QRWKHU�OLQH�RI�LQYHVWLJDWLRQ�KDV�ORRNHG�DW�WKH�UXOHV�UHJXODWLQJ�KRZ�PDULWDO�SURSHUW\�

LV�GLYLGHG�DIWHU�GLYRUFH�DQG�WHQGV�WR�ILQG�WKDW�PRUH�SURSHUW\�GLYLVLRQ�ODZV�WKDW�DUH�UHODWLYHO\�

PRUH�JHQHURXV�WR�ZRPHQ�LQFUHDVH�LQYHVWPHQWV�LQ�PDULWDO�VSHFLILF�DVVHWV��H�J���FKLOGUHQ��DQG�



ORZHU�IHPDOH�ODERU�VXSSO\��&KLJDYDUL]D���������+XDQJ����������7KH�ODUJH�VWUHDP�RI�OLWHUDWXUH�

LQYHVWLJDWLQJ�WKH�HIIHFWV�RI�QR�IDXOW�GLYRUFH�ODZV�KDV�IRXQG�HYLGHQFH�WKDW�DQ�LQFUHDVH�LQ�WKH�

SHUFHLYHG�ULVN�RI�GLYRUFH�OHDGV�WR�DQ�LQFUHDVH�LQ�IHPDOH�ODERU�VXSSO\�DV�ZRPHQ�DWWHPSW�WR�

VHFXUH�RXWVLGH�RSWLRQV�LQ�FDVH�RI�PDULWDO�GLVVROXWLRQ�WKURXJK�SDUWLFLSDWLRQ�LQ�WKH�ODERU�PDUNHW�

�.QHLS�DQG�%DXHU� ��������*HQDGHN�HW�DO�� ��������%DUJDLQ�HW�DO�� �������6WHYHQVRQ���������

9RHQD�����������

)LQDOO\�� RXU� UHVXOWV� DOVR� ILW� LQWR� WKH� OLWHUDWXUH� WKDW� ILQGV� DQ� LQFUHDVH� RI� PDUULHG�

ZRPHQ¶V� ODERU� VXSSO\� ZKHQ� WKHLU� UHODWLYH� ZDJHV� LQFUHDVH� �-RQHV� HW� DO�� �������� .QRZOHV�

��������6LHJHO���������RU�ZKHQ�WKH�UHWXUQV�WR�PDUNHW�H[SHULHQFH�LQFUHDVH��2OLYHWWL���������

&DXFXWW�HW�DO������������7KDW�LV��UHGXFHG�DOLPRQ\�LV�HTXLYDOHQW�WR�DQ�LQFUHDVH�LQ�IHPDOH�ZDJHV�

UHODWLYH�WR�WKH�DOWHUQDWLYH�VRXUFH�RI�LQFRPH�UHSUHVHQWHG�E\�DOLPRQ\��,W�LV�DOVR�HTXLYDOHQW�WR�

DQ�LQFUHDVH�LQ�WKH�UHWXUQV�WR�MRE�PDUNHW�H[SHULHQFH�WR�WKH�H[WHQW�WKDW�ZLWK�WKH�DOLPRQ\�UHIRUPV�

WKH�IXWXUH�LQFRPH�RI�DIIHFWHG�ZLYHV�GHSHQGV�PRUH�VLJQLILFDQWO\�RQ�FXUUHQW�PDUNHW�ZRUN���

7KH�UHVW�RI�WKH�SDSHU�LV�RUJDQL]HG�DV�IROORZV��6HFWLRQ�,,�GHVFULEHV�WKH�LGHQWLILFDWLRQ�

VWUDWHJ\��WKDW�LV��WKH�DOLPRQ\�UHIRUPV�LQ�VHYHUDO�86�VWDWHV��DQG�WKH�HPSLULFDO�VSHFLILFDWLRQ��

7KH�GDWD�XVHG�LQ�WKH�DQDO\VLV�LV�SUHVHQWHG�LQ�VHFWLRQ�,,,��6HFWLRQ�,9�VKRZV�WKH�PDLQ�UHVXOWV�RI�

WKH� HPSLULFDO� DQDO\VLV� DQG� VHFWLRQ� 9� GLVFXVVHV� LVVXHV� RI� VHOHFWLRQ� DQG� UREXVWQHVV� WHVWV��

)LQDOO\��VHFWLRQ�9,�FRQFOXGHV������

,,�� 86�DOLPRQ\�UHIRUPV�DQG�HPSLULFDO�VWUDWHJ\�

����86�DOLPRQ\�UHIRUPV�

6HYHUDO�8�6�� VWDWHV�KDYH�XQGHUWDNHQ� UHIRUPV�RI� WKHLU�DOLPRQ\� �RU� VSRXVDO� VXSSRUW��

ODZV�RYHU�WKH�ODVW�VHYHUDO�\HDUV�ZLWK�WKRVH�UHIRUPV�LQWHQGHG�WR�OLPLW�FDVHV�LQ�ZKLFK�DOLPRQ\�

LV� DZDUGHG� LQGHILQLWHO\� RU� LQ� KLJK� DPRXQWV�� 7KHVH� UHIRUPV� DUH� H[SODLQHG� LQ� GHWDLO� LQ�



)HUQiQGH]�.UDQ]� DQG�5RII� ��������7KH� UHIRUPV� KDYH� UDQJHG� IURP� WKH� LQVWLWXWLRQ� RI� VWDWH�

JXLGHOLQHV�WKDW�XVH�D�IRUPXOD�WR�FRPSXWH�DOLPRQ\�WKDW�LV�EDVHG�RQ�ERWK�VSRXVHV¶�LQFRPHV�DQG�

LV�LQWHQGHG�WR�UHPRYH�MXGLFLDO�GLVFUHWLRQ��WR�OLPLWV�LQ�WKH�OHQJWK�RI�WLPH�WKDW�DOLPRQ\�PD\�EH�

UHFHLYHG�DQG�WKH�PD[LPXP�DPRXQW�RI�DOLPRQ\�WKDW�FDQ�EH�DVVLJQHG���

,Q�WRWDO��HLJKW�VWDWHV�LQVWLWXWHG�VXEVWDQWLDO�UHIRUPV�WR�WKHLU�DOLPRQ\�ODZV�IURP������WR�

������1HZ�0H[LFR�LQVWLWXWHG�JXLGHOLQHV�LQ�������DQG�0DVVDFKXVHWWV�HOLPLQDWHG�SHUPDQHQW�

DOLPRQ\�DQG�LPSOHPHQWHG�JXLGHOLQHV�ZLWK�FDSV�RQ�PD[LPXP�DOLPRQ\�DPRXQWV�LQ�������2YHU�

WKH�QH[W�VHYHUDO�\HDUV��RWKHU�VWDWHV�XQGHUWRRN�WKHLU�RZQ�UHIRUPV��0DLQH�LQVWLWXWHG�UHIRUPV�

ZKLFK�PDGH�WKH�WHUPLQDWLRQ�RI�DOLPRQ\�HDVLHU� LQ�������ZKLOH�&RORUDGR�� ,OOLQRLV�DQG�1HZ�

<RUN�XQGHUZHQW�UHIRUPV�WR�OLPLW�WKH�PD[LPXP�DPRXQW�RI�DOLPRQ\�SDLG�DQG�$ODEDPD�DQG�

1HZ�-HUVH\�OLPLWHG�WKH�OHQJWK�RI�WLPH�WKDW�DOLPRQ\�FRXOG�EH�DZDUGHG��,Q�FRQWUDVW�WR�WKHVH�

VWDWHV��7H[DV� ORRVHQHG�SUHYLRXVO\�H[LVWLQJ� OLPLWDWLRQV�DOLPRQ\�DPRXQWV� DQG�GXUDWLRQV�� IRU�

WKLV�UHDVRQ��ZH�HOLPLQDWH�7H[DV�IURP�RXU�VDPSOH��7R�PHDVXUH�WKH�HIIHFWV�RI�DOLPRQ\�UHIRUP��

ZH�XVH�D�VLQJOH�GLVFUHWH�YDULDEOH�WKDW�HTXDOV�µ�¶�LI�WKH�VWDWH�UHGXFHG�DOLPRQ\�DPRXQWV�RU�WKH�

GXUDWLRQ�RI�UHFHLSW�LQ�DOO�\HDUV�DIIHFWHG�E\�WKH�UHIRUP�DQG�µ�¶�RWKHUZLVH���

2XU�LGHQWLILFDWLRQ�VWUDWHJ\�WKHUHIRUH�UHOLHV�RQ�VWDWH�YDULDWLRQ�LQ�WLPLQJ�RI�WKH�UHIRUP��

2QH�PD\�EH�FRQFHUQHG�WKDW�VWDWH�OHYHO�IDFWRUV�VXFK�DV�FKDQJLQJ�JHQGHU�QRUPV�RU�RWKHU�IDFWRUV�

DIIHFW�ERWK�WKH�WLPLQJ�RI�UHIRUP�DQG�ZRPHQ¶V�ODERU�VXSSO\�DQG�RWKHU�WLPH�XVH��7R�H[DPLQH�

WKH�H[WHQW�WR�ZKLFK�SROLF\�HQGRJHQHLW\�PD\�DIIHFW�RXU�UHVXOWV��ZH�HVWLPDWH�D�SURELW�PRGHO�RI�

VWDWH�HQWU\�LQWR�UHIRUP�XVLQJ�YDULDEOHV�WKDW�SUR[\�JHQGHU�QRUPV�LQ�WKH�VWDWH�WR�DQDO\]H�ZKHWKHU�

JHQGHU�QRUPV�WKDW�PLJKW�DOVR�DIIHFW�ODERU�VXSSO\�GHFLVLRQV�GULYH�DOLPRQ\�UHIRUP��:H�ILQG�QR�

VLJQLILFDQW�HIIHFWV�RI�VWDWH�OHYHO�YDULDEOHV�LQFOXGLQJ�WKHVH�SUR[LHV�IRU�JHQGHU�QRUPV�RQ�WKH�

UHIRUP�GHFLVLRQ��)LQDOO\��ZH�DOVR�HPSOR\�HYHQW�VWXGLHV�WR�DVVHVV�WKH�UROH�RI�SUH�UHIRUP�WUHQGV�



LQ�WLPH�XVH���

����(PSLULFDO�VWUDWHJ\�

$V� DOUHDG\�PHQWLRQHG��RXU� LGHQWLILFDWLRQ� VWUDWHJ\� UHOLHV�RQ� WKH�GLIIHUHQW� WLPLQJ�RI� WKH�

UHIRUPV�UHGXFLQJ�DOLPRQ\�ULJKWV�WKDW���VWDWHV�LQ�WKH�8�6��SDVVHG�EHWZHHQ������DQG�������2XU�

HPSLULFDO� DSSURDFK� H[DPLQHV�ZKHWKHU� WKHUH� DUH� V\VWHPDWLF� GLIIHUHQFHV� LQ� WKH�XVH�RI� WLPH�

EHWZHHQ�FRXSOHV�EHIRUH�DQG�DIWHU�WKH�UHIRUPV�LQ�WUHDWHG�VWDWHV�UHODWLYH�WR�FRQWURO�VWDWHV��L�H���

VWDWHV� WKDW� GLG� QRW� SDVV� DQ� DOLPRQ\� UHIRUP��� 0RUH� SUHFLVHO\�� ZH� HVWLPDWH� WKH� IROORZLQJ�

HTXDWLRQ�XVLQJ�RUGLQDU\�OHDVW�VTXDUHV��

ܣܦ̴ܵܧܷܶܰܫܯ ܻ௧ ൌןןଵ ܧܮܣܯܧܨ ןଶ ൫ܧܮܣܯܧܨ ή ௧൯ܮܣܻܵ ןଷ ൫ܻܵܮܣ௧൯ 

ܺᇱԃ  ߬  ߮  �௧ǡݑ � � � � � ����

:KHUHܣܦ̴ܵܧܷܶܰܫܯ� ܻ௧�LV�RXU�PHDVXUH�RI�WLPH�XVH�RI�LQGLYLGXDO�L��UHVLGLQJ�LQ�VWDWH�M�DW�

WLPH�W��௧ܮܣܻܵ���LV�D�GXPP\�LQGLFDWRU�WDNLQJ�YDOXH���IRU�ZRPHQ�DQG�]HUR�IRU�PHQܧܮܣܯܧܨ�

LV�WKH�QXPEHU�RI�\HDUV�VLQFH�WKH�DOLPRQ\�UHIRUP�ZDV�SDVVHG��WDNLQJ�YDOXH���IRU�FRQWURO�VWDWHV�

DQG� IRU� WUHDWHG� VWDWHV� EHIRUH� WKH� UHIRUP��� DQG� ߬� DQG�߮� DUH� WLPH� DQG� VWDWH� IL[HG� HIIHFWV��

UHVSHFWLYHO\��7KH�FRHIILFLHQWן�ଷ�VKRZV�WKH�HIIHFW�RI�WKH�UHIRUPV�RQ�WKH�XVH�RI�WLPH�E\�PHQ�

DQGן�ଶ�VKRZV�WKH�HIIHFW�RI�WKH�UHIRUPV�RQ�ZRPHQ�UHODWLYH�WR�PHQ��$V�ZH�ZLOO�VKRZ�ODWHUן��ଷ�

LV�VWDWLVWLFDOO\�LQVLJQLILFDQW�DQG�QRW�GLIIHUHQW�IURP�]HUR�DFURVV�DOO�WLPH�XVHV�DQG�KHQFH�ZH�ZLOO�

IRFXV�RQן�ଶ�DV�RXU�PDLQ�FRHIILFLHQW�RI�LQWHUHVW��)XUWKHUPRUH��DV�ZH�ZLOO�VKRZ�ODWHU��WKH�UHVXOWV�

DUH�YHU\�VLPLODU�ZKHQ�ZH�HVWLPDWH�HTXDWLRQ�����XVLQJ�RQO\�ZRPHQ�DQG�FRPSDULQJ�WKRVH�LQ�

WUHDWHG�YHUVXV�FRQWURO�VWDWHV��7R�DYRLG�WKH�SRVVLELOLW\�WKDW�WKH�UHVXOWV�DUH�GULYHQ�E\�FKDQJHV�LQ�

WKH�W\SH�RI�FRXSOHV�WKDW�DUH�IRUPHG�DIWHU�WKH�DOLPRQ\�ODZV��WKH�DQDO\VLV�IRFXVHV�RQ�FRXSOHV�

WKDW�ZHUH�PDUULHG�EHIRUH�WKH�UHIRUPV��L�H���FRXSOHV�VXUSULVHG�E\�WKH�UHIRUPV���7KH�YHFWRU�;
�



LQFOXGHV�D�VHW�RI�GHPRJUDSKLF�FRQWURO�YDULDEOHV�WKDW�FDQ�DIIHFW�WKH�XVH�RI�WLPH�DQG�PD\�YDU\�

DFURVV�VWDWHV�DQG�WLPH��LQFOXGLQJ�DJH��HGXFDWLRQ�DQG�UDFH�IRU�HDFK�PHPEHU�RI�WKH�FRXSOH���

7KH�XVH�RI�WKH�G\QDPLF�WHUP��ܻܵܮܣ௧��FDSWXULQJ�WKH�QXPEHU�RI�\HDUV�VLQFH�WKH�UHIRUPV�

ZHUH�SDVVHG��LV�QRW�UDUH�LQ�WKLV�OLWHUDWXUH��7KLV�WHUP�DOORZV�IRU�DQ�HIIHFW�RI�WKH�UHIRUPV�WKDW�

JURZV�RYHU�WLPH��)RU�H[DPSOH��RQH�ZRXOG�H[SHFW�WKDW�ZLYHV�µVXUSULVHG¶�E\�UHGXFHG�DOLPRQ\�

QHHG�WLPH�WR�DGDSW�WR��IRU�H[DPSOH��D�QHZ�MRE�RU�WR�LQFUHDVH�WKH�QXPEHU�RI�KRXUV�ZRUNHG�LQ�

WKH� FXUUHQW� MRE�� ,Q� WKH� UREXVWQHVV� WHVWV� VHFWLRQ�� ZH� VKRZ� WKDW� RXU� UHVXOWV� DUH� UREXVW� WR�

VSHFLILFDWLRQ�FKDQJHV�WKDW�XVH�DQ�DYHUDJH�SRVW�WUHDWPHQW�HIIHFW�LQVWHDG�RI�D�G\QDPLF�HIIHFW���

2XU�DQDO\VLV�GLIIHUV�IURP�SUHYLRXV�VWXGLHV�RI�WKH�FDXVDO�HIIHFW�RI�DOLPRQ\�UHIRUPV�LQ�WKDW�

ZH�FRPSDUH�ZRPHQ�LQ�WUHDWHG�YHUVXV�QRQ�WUHDWHG�VWDWHV�DQG�WDNH�DGYDQWDJH�RI�WKH�GLIIHUHQW�

WLPLQJ�RI�UHIRUPV�DFURVV�WKRVH�VWDWHV��7KH�SUHYLRXV�OLWHUDWXUH�KDV�FRPSDUHG�LQGLYLGXDOV� LQ�

FRKDELWLQJ�FRXSOHV�ZLWK�WKRVH�LQ�PDUULHG�FRXSOHV��%HFDXVH�VRPH�LQGLYLGXDOV�LQ�FRKDELWDWLQJ�

FRXSOHV�DUH�OLNHO\�WR�PDUU\�DW�VRPH�SRLQW��DOLPRQ\�UHIRUPV�PD\�DIIHFW�WKHP�DV�ZHOO��PDNLQJ�

WKH�HVWLPDWHV�IURP�WKRVH�VWXGLHV�D�ORZHU�ERXQG�RI�WKH�WUXH�HIIHFW��%UHGWPDQQ�DQG�9RQQDKPH��

�������$VVXPLQJ� WKDW�PRVW� LQGLYLGXDOV� LQ� QRQ�WUHDWHG� VWDWHV� GR� QRW� FRQVLGHU� WKH� DOLPRQ\�

UHIRUPV�D�UHDVRQ�WR�PLJUDWH�WR�WUHDWHG�VWDWHV��RXU�HVWLPDWHV�VKRXOG�WKHQ�EH�FORVHU�WR�WKH�IXOO�

WUXH�HIIHFW��

:H� HVWLPDWH� HTXDWLRQ� ���� IRU� YDULRXV� XVHV� RI� WLPH�� ZKLFK�ZH� GLYLGH� LQWR� WKUHH�PDLQ�

FDWHJRULHV�� KRXVHZRUN� DQG� FKLOGFDUH�� SHUVRQDO� DQG� OHLVXUH�� DQG�ZRUN� RU� FDUHHU� WLPH��:H�

FRQVLGHU�DQ�H[WHQGHG�YHUVLRQ�RI�ZRUN��ZKLFK�ZH�FDOO�FDUHHU�ZKLFK�LQFOXGHV�EHVLGHV�WLPH�LQ�

WKH�ODERU�PDUNHW�WKH�WLPH�LQYHVWHG�LQ�IRUPDO�HGXFDWLRQ��,Q�JHQHUDO��RXU�UHVXOWV�DUH�XQDIIHFWHG�

E\�WKLV�FKRLFH��:H�DOVR�HVWLPDWH�HTXDWLRQ�RQH�IRU�WKH�H[WHQVLYH�DQG�LQWHQVLYH�PDUJLQV�RI�ZRUN�

WLPH��WKDW�LV��IRU�WKH�GHFLVLRQ�WR�ZRUN�RU�QRW�DQG�IRU�WKH�QXPEHU�RI�KRXUV�ZRUNHG��)LQDOO\��WR�



H[SORUH�WKH�HIIHFWV�RI�DOLPRQ\�ODZV�RQ�IHUWLOLW\��ZH�HVWLPDWH�HTXDWLRQ�RQH�ZKHUH�WKH�RXWFRPH�

YDULDEOH�LV�KDYLQJ�D�QHZERUQ�RU�D�FKLOG�OHVV�WKDQ�VL[�\HDUV�ROG��DQG�ZH�H[SORUH�WKH�PHFKDQLVPV�

EHKLQG�RXU�UHVXOWV�E\�DGGLQJ�DGGLWLRQDO�FRQWUROV���

,Q�DGGLWLRQ�WR�RXU�EDVHOLQH�VSHFLILFDWLRQ��ZH�HVWLPDWH�KHWHURJHQHRXV�HIIHFWV�E\�UXQQLQJ�

VHSDUDWH�UHJUHVVLRQV�IRU�HDFK�JURXS�RI�ZRPHQ�DFFRUGLQJ�WR�WKHLU�OHYHO�RI�HGXFDWLRQ��,Q�WKLV�

FDVH��ZH�GLYLGH�WKH�VDPSOH�LQ�WKUHH�JURXSV��WKRVH�ZLWK�OHVV�WKDQ�D�KLJK�VFKRRO�GHJUHH��WKRVH�

ZLWK�D�KLJK�VFKRRO�GHJUHH��DQG�WKRVH�ZLWK�PRUH�WKDQ�D�KLJK�VFKRRO�GHJUHH��0RVW�RI�RXU�PRGHOV�

DUH�HVWLPDWHG�XVLQJ�VWDQGDUG�RUGLQDU\�OHDVW�VTXDUHV��2/6��DQG�VWDQGDUG�HUURUV�DUH�FOXVWHUHG�

DW�WKH�OHYHO�RI�WKH�VWDWH�����FOXVWHUV��������������

,,,�� 'DWD�

:H�XVH� WKH�$PHULFDQ�7LPH�8VH�6XUYH\� �$786���ZDYHV� IURP������ WR� ������7KH�

$786� SURYLGHV� QDWLRQDOO\� UHSUHVHQWDWLYH� HVWLPDWHV� RI� KRZ�� ZKHUH�� DQG� ZLWK� ZKRP�

$PHULFDQV�VSHQG�WKHLU�WLPH��SURYLGLQJ�GDWD�RQ�PDUNHW�DFWLYLWLHV�DV�ZHOO�DV�WKH�IXOO�UDQJH�RI�

QRQPDUNHW�DFWLYLWLHV��IURP�FKLOGFDUH�WR�SHUVRQDO�DQG�OHLVXUH�WLPH��+RXVHKROGV�DUH�VHOHFWHG�

WKDW�UHSUHVHQW�D�UDQJH�RI�GHPRJUDSKLF�FKDUDFWHULVWLFV��,Q�HDFK�HOLJLEOH�KRXVHKROG��RQH�SHUVRQ�

DJH����RU�RYHU�LV�UDQGRPO\�FKRVHQ�WR�DQVZHU�TXHVWLRQV�DERXW�KLV�RU�KHU�WLPH�XVH��$786�GDWD�

DUH�FROOHFWHG�YLD�WHOHSKRQH�LQWHUYLHZV��7KH�PDLQ�SDUW�RI�WKH�$786�LQWHUYLHZ�LV�WKH����KRXU�

WLPH�GLDU\��ZKLFK�LV�XVHG�WR�FROOHFW�D�GHWDLOHG�DFFRXQW�RI�WKH�UHVSRQGHQW
V�DFWLYLWLHV��VWDUWLQJ�

DW� �� D�P�� WKH� SUHYLRXV� GD\� DQG� HQGLQJ� DW� �� D�P�� RQ� WKH� LQWHUYLHZ� GD\�� )RU� HDFK� DFWLYLW\�

UHSRUWHG��WKH�LQWHUYLHZHU�DVNV�KRZ�ORQJ�WKH�DFWLYLW\�ODVWHG��)RU�PRVW�DFWLYLWLHV��WKH�LQWHUYLHZHU�

DOVR�DVNV�ZKR�ZDV�LQ�WKH�URRP�RU�DFFRPSDQLHG�WKH�UHVSRQGHQW�GXULQJ�WKH�DFWLYLW\�DQG�ZKHUH�

WKH�DFWLYLW\�WRRN�SODFH��



%HFDXVH�WKH�$786�LV�D�FURVV�VHFWLRQDO�VXUYH\�DQG�RQO\�RQH�PHPEHU�SHU�KRXVHKROG�LV�

LQWHUYLHZHG��WKH�QXPEHU�RI�REVHUYDWLRQV�LQ�RXU�VDPSOH�LV�HTXDO�WR�WKH�QXPEHU�RI�LQGLYLGXDOV�

DQG�WR�WKH�QXPEHU�RI�KRXVHKROGV�EHLQJ�LQWHUYLHZHG��2XU�VDPSOH�FRQVLVWV�RI�PHQ�DQG�ZRPHQ�

WKDW�ZHUH�PDUULHG�DW�WKH�WLPH�RI�WKH�LQWHUYLHZ�DQG�ZLWK�WKH�VSRXVH�SUHVHQW��D�WRWDO�RI���������

LQGLYLGXDOV��:H�GURS�WKRVH�FDVHV�LQ�ZKLFK�LQIRUPDWLRQ�DERXW�WKH�FKDUDFWHULVWLFV�RI�WKH�VSRXVH�

FRXOG� QRW� EH� UHWULHYHG� ������� VDPH� VH[� FRXSOHV� ����� DQG� UHVLGHQWV� RI�7H[DV� ���������7KH�

UHDVRQ�IRU�GURSSLQJ�WKH�UHVLGHQWV�RI�7H[DV�LV�WKDW�WKLV�LV�WKH�RQO\�VWDWH�WKDW�GXULQJ�RXU�VDPSOH�

SHULRG�KDV�SDVVHG�D�OHJLVODWLYH�UHIRUP�LQ�WKH�RWKHU�GLUHFWLRQ�RI�WKH�UHVW�VWDWHV��WKDW�LV��WKH�7H[DV�

DOLPRQ\�UHIRUP�KDV�LQFUHDVHG��UDWKHU�WKDQ�GHFUHDVHG��WKH�DOLPRQ\�ULJKWV�RI�HOLJLEOH�VSRXVHV��

,Q� WKH� UREXVWQHVV� WHVWV� VHFWLRQ��ZH�VKRZ�RSSRVLWH�HIIHFWV�RI� WKH� DOLPRQ\� UHIRUP� LQ�7H[DV�

FRPSDUHG� WR� WKH�UHVW�RI�VWDWHV��)LQDOO\��ZH�GURS� IURP�RXU�VDPSOH�FRXSOHV� WKDW�ZH�VXVSHFW�

FRXOG�KDYH�PDUULHG�DIWHU�WKH�UHIRUPV�ZHUH�DSSURYHG��������,Q�RWKHU�ZRUGV��ZH�UHWDLQ�RQO\�

FRXSOHV�µVXUSULVHG¶�E\�WKH�ODZ��%HFDXVH�ZH�GRQ¶W�KDYH�WKH�H[DFW�GDWH�RI�PDUULDJH��ZH�SUR[\�

WKH�PDULWDO�VWDWXV�RI�HDFK�ZRPDQ�E\�KHU�DJH�WKH�\HDU�RI�WKH�UHIRUP�DQG�DVVXPH�WKDW�ZRPHQ�

PDUU\�EHIRUH�WKH�ELUWK�RI�WKHLU�ILUVW�FKLOG��ZKLFK�RFFXUV�RQ�DYHUDJH�EHWZHHQ�WKH�DJHV�RI����

DQG����LQ�WKH�86���+HQFH��ZH�GURS�IURP�WKH�VDPSOH�ZRPHQ�WKDW�ZHUH�\RXQJHU�WKDQ����WKH�

\HDU�RI�WKH�UHIRUP��7KLV�OHDGV�WR�WKH�UHPRYDO�RI�����LQGLYLGXDOV�IURP�RXU�VDPSOH��$IWHU�WKHVH�

UHVWULFWLRQV�� ZH� KDYH� D� VDPSOH� RI� ������� LQGLYLGXDOV�� ������� RI� ZKLFK� DUH� ZRPHQ� DQG�

�������UHVLGH�LQ�WUHDWHG�VWDWHV��

7DEOH���VKRZV� WKH�GHVFULSWLYH�VWDWLVWLFV�� ,W� LQFOXGHV� WKH�PHDQ�RI�DOO�GHSHQGHQW�DQG�

LQGHSHQGHQW�YDULDEOHV�IRU�PHQ�DQG�ZRPHQ�LQ�FRQWURO�DQG�WUHDWHG�VWDWHV��7KH�WDEOH�DOVR�VKRZV�

�
Ϯ�tŚĞŶ�ǁĞ�ŵŽǀĞĚ�ƚŚĞ�ĂŐĞ�ĐƵƚŽĨĨ�ƚǁŽ�ǇĞĂƌƐ�ĂďŽǀĞ�Žƌ�ƚǁŽ�ǇĞĂƌƐ�ďĞůŽǁ͕�ƚŚĞ�ĞƐƚŝŵĂƚĞĚ�ĞĨĨĞĐƚƐ�ƌĞŵĂŝŶĞĚ�
ƉƌĂĐƚŝĐĂůůǇ�ŝĚĞŶƚŝĐĂů͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚŝƐ�ƐĞŶƐŝƚŝǀŝƚǇ�ƚĞƐƚ�ĐĂŶ�ďĞ�ƐĞĞŶ�ŝŶ�ƚŚĞ�ƌŽďƵƐƚŶĞƐƐ�ƚĞƐƚƐ�dĂďůĞ�ϱ͘���



IRU�PHQ�DQG�ZRPHQ�WKH�VWDWLVWLFDO�VLJQLILFDQFH��W�WHVW��RI�WKH�PHDQ�GLIIHUHQFH�EHWZHHQ�WUHDWHG�

DQG�FRQWURO�VWDWHV��:H�VHH�WKH�H[SHFWHG�SDWWHUQ��ZLWK�PHQ�GHYRWLQJ�OHVV�WLPH�WKDQ�ZRPHQ�WR�

KRXVH�DQG�FKLOGFDUH�DFWLYLWLHV�DQG�PRUH�WLPH�WR�ZRUN��0HQ�VSHQG�RQ�DYHUDJH�����PLQXWHV�

SHU�GD\�WR�KRXVH�DQG�FKLOGFDUH�DFWLYLWLHV�LQ�FRQWUDVW�WR�ZRPHQ�ZKR�GHYRWH�����PLQXWHV�SHU�

GD\�WR�WKRVH�DFWLYLWLHV��:KHQ�LQ�FRPHV�WR�ZRUN�WLPH��PHQ�GHYRWH�����PLQXWHV�SHU�GD\�DQG�

ZRPHQ������7KH�WLPH�GHYRWHG�WR�SHUVRQDO�DFWLYLWLHV�LV�URXJKO\�WKH�VDPH�DFURVV�JHQGHUV��ZLWK�

DSSUR[LPDWHO\�������PLQXWHV�SHU�GD\��7KH�DYHUDJH�DJH�RI�PHQ�LQ�RXU�VDPSOH�LV�DURXQG����

DQG�IRU�ZRPHQ�WZR�\HDUV�OHVV������0RUH�WKDQ�����RI�LQGLYLGXDOV�LQ�RXU�VDPSOH�KDYH�FKLOGUHQ�

DQG�WKH�PDMRULW\��DSSUR[LPDWHO\������DUH�ZKLWH��:LWK�UHVSHFW�WR�WKH�OHYHO�RI�HGXFDWLRQ��WKHUH�

DUH�VPDOO�GLIIHUHQFHV�EHWZHHQ�WUHDWHG�DQG�FRQWURO�VWDWHV��ZLWK�DSSUR[LPDWHO\�WZR�WKLUGV�RI�WKH�

VDPSOH� ZLWK� PRUH� WKDQ� D� KLJK� VFKRRO� GHJUHH�� )LQDOO\�� DV� IRU� WKH� HPSOR\PHQW� VWDWXV� RI�

LQGLYLGXDOV� LQ� RXU� VDPSOH��ZRPHQ� LQ� WUHDWHG� VWDWHV� DUH� DFWLYH� LQ� VOLJKWO\� KLJKHU� QXPEHUV�

��������FRPSDUHG�WR�ZRPHQ�LQ�FRQWURO�VWDWHV����������ZLWK��������RI�WKHP�ZRUNLQJ�LQ�SDUW�

WLPH�MREV���

7KH�PDLQ� DVVXPSWLRQ� RI� RXU� LGHQWLILFDWLRQ� VWUDWHJ\� LV� WKDW�� FRQGLWLRQDO� RQ� DOO� WKH�

FRQWURO�YDULDEOHV��WKH�XVHV�RI�WLPH�LQ�WUHDWHG�DQG�FRQWURO�VWDWHV�ZRXOG�KDYH�IROORZHG�WKH�VDPH�

WUHQGV�LI�WKH�UHIRUPV�KDG�QRW�EHHQ�LPSOHPHQWHG��)LJXUH���VKRZV�WKH�HYROXWLRQ�RI�WKH�WKUHH�

W\SHV�RI�XVHV�RI�WLPH�EHIRUH�DQG�DIWHU�WKH�UHIRUPV�ZHUH�LPSOHPHQWHG�LQ�WUHDWHG�DQG�FRQWURO�

VWDWHV��7KH�HYHQW�DQDO\VLV�LQ�)LJXUH���VKRZV�WKH�UHVXOWV�RI�HVWLPDWLQJ�D�PRGLILHG�YHUVLRQ�RI�

HTXDWLRQ�RQH�ZKHUH�LQVWHDG�RI�WKH�FRHIILFLHQW�RI�LQWHUHVW�ZH�KDYH�D�VHW�RI�GXPP\�YDULDEOHV�WR�

FDSWXUH�WKH�HIIHFW�RI�WKH�UHIRUPV�IRU�HDFK�\HDU�EHIRUH�DQG�DIWHU�WKH�DSSURYDO�RI�WKH�ODZ��7KH�

ILJXUH�VKRZV�WKDW�DIWHU�WKH�UHIRUPV�WKHUH�LV�DQ�LQFUHDVH�LQ�ZRUNLQJ�WLPH��SDQHO�E���FRXSOHG�

ZLWK�D�GHFUHDVH� LQ� WKH� WLPH�GHYRWHG� WR�SHUVRQDO� FDUH�DQG� OHLVXUH� �SDQHO�F��DQG�KRXVH�DQG�



FKLOGFDUH� DFWLYLWLHV� �SDQHO� D��� 7KH� ILJXUH� DOVR� VKRZV� WKDW� EHIRUH� WKH� UHIRUPV� FRQWURO� DQG�

WUHDWHG� VWDWHV� EHKDYHG� LQ� D� VLPLODU�ZD\�� DV� LQGLFDWHG� E\� FRHIILFLHQW� HVWLPDWHV� WKDW� HYROYH�

DURXQG�]HUR��7KLV�LV�HYLGHQFH�LQ�IDYRU�RI�WKH�SDUDOOHO�WUHQGV�DVVXPSWLRQ�WKDW�LV�QHHGHG�LQ�DQ\�

GLIIHUHQFHV�LQ�GLIIHUHQFHV�DQDO\VLV��)LQDOO\��WKH�ILJXUH�VKRZV�DQ�HIIHFW�SRVW�UHIRUP�WKDW�JURZV�

ZLWK�WKH�QXPEHU�RI�\HDUV�VLQFH�WKH�SDVVDJH�RI�WKH�QHZ�ODZV��7KLV�LV�QRW�VXUSULVLQJ�JLYHQ�WKDW�

ZRPHQ�DIIHFWHG�E\�WKHVH�UHIRUPV�QHHG�WLPH�WR�DGMXVW�WKHLU�XVH�RI�WLPH��IRU�H[DPSOH�WR�ILQG�D�

MRE�RU�LQFUHDVH�WKH�WLPH�WKH\�VSHQG�RQ�DQ�H[LVWLQJ�RQH�����������

,9�� 5HVXOWV�

����0DLQ�HIIHFWV�RI�WKH�DOLPRQ\�UHIRUPV�

7DEOH���VKRZV�WKH�UHVXOWV�RI�HVWLPDWLQJ�HTXDWLRQ���DFURVV�WZR�VSHFLILFDWLRQV��7KH�ILUVW�

RQH��VKRZQ�LQ�HYHQ�FROXPQV��FRQWUROV�IRU�VWDWH�DQG�\HDU�IL[HG�HIIHFWV��DJH��HGXFDWLRQ�DQG�UDFH�

RI� WKH�LQWHUYLHZHG�LQGLYLGXDO��,Q�WKH�VHFRQG�VSHFLILFDWLRQ��VKRZQ�LQ�RGG�FROXPQV��ZH�DGG�

FRQWUROV�IRU�WKH�FKDUDFWHULVWLFV�RI�WKH�VSRXVH��$V�RQH�FDQ�VHH��WKH�UHVXOWV�DUH�YHU\�VWDEOH�DFURVV�

WKHVH�WZR�VSHFLILFDWLRQV��VR�IRU�WKH�VDNH�RI�EUHYLW\�ZH�ZLOO�GLVFXVV�RQO\�WKRVH�RI�RXU�SUHIHUUHG�

VSHFLILFDWLRQ��WKH�RQH�WKDW�FRQWUROV�IRU�WKH�FKDUDFWHULVWLFV�RI�WKH�VSRXVH��7KH�ILUVW�URZ�LQ�WKH�

WDEOH�VKRZV�WKH�HIIHFW�RI�WKH�UHIRUPV�RQ�WKH�WLPH�RI�PDUULHG�ZRPHQ��H[SUHVVHG�DV�WKH�FKDQJH�

LQ�PLQXWHV� SHU� GD\� GHYRWHG� WR� DQ� DFWLYLW\�� 7KH� VHFRQG� URZ� VKRZV� WKH� DQDORJRXV� EXW� IRU�

PDUULHG�PHQ��,Q�URZ���ZH�VKRZ�WKH�HIIHFW�RI�WKH�UHIRUP�RQ�ZRPHQ�UHODWLYH�WR�PHQ��5RZ���

H[SUHVVHV� WKH� HIIHFW� RI� URZ� �� DV� D� SHUFHQW� RI� WKH� WLPH� GHYRWHG� WR� WKDW� DFWLYLW\� DQG� LW� LV�

FDOFXODWHG�DW���\HDUV�DIWHU�WKH�UHIRUP��)LQDOO\��URZ���H[SUHVVHV�WKH�UHODWLYH�HIIHFW��VKRZQ�LQ�

URZ����DV�D�SHUFHQW�RI�WKH�WLPH�WKDW�ZRPHQ�GHYRWH�WR�WKDW�DFWLYLW\��DOVR�ILYH�\HDUV�DIWHU�WKH�

UHIRUP��:H�FDQ�VHH�WKDW�WKH�UHGXFWLRQ�LQ�DOLPRQ\�KDV�VLJQLILFDQW�HIIHFWV�IRU�ZRPHQ�EXW�QRW�

IRU�PHQ��0RUH�SUHFLVHO\��UHGXFHG�DOLPRQ\�OHDGV�WR�D�VLJQLILFDQW�GHFUHDVH�LQ�WKH�DPRXQW�RI�



WLPH�WKDW�ZRPHQ�GHYRWH�WR�KRXVH�DQG�FKLOGFDUH�DFWLYLWLHV��������LQ�DEVROXWH�WHUPV�DQG�������

LQ�UHODWLYH�WHUPV��ILYH�\HDUV�DIWHU�WKH�UHIRUP���D�VLJQLILFDQW�GHFUHDVH�LQ�WKH�DPRXQW�RI�WLPH�IRU�

SHUVRQDO�FDUH��ZKLFK�LQFOXGHV�OHLVXUH���������LQ�DEVROXWH�WHUPV�DQG�������LQ�UHODWLYH�WHUPV��

ILYH�\HDUV�DIWHU�WKH�UHIRUP��DQG�D�YHU\�VLJQLILFDQW�LQFUHDVH�LQ�WKH�DPRXQW�RI�WLPH�GHYRWHG�WR�

PDUNHW�ZRUN���������LQ�DEVROXWH�WHUPV�DQG��������LQ�UHODWLYH�WHUPV��ILYH�\HDUV�DIWHU�WKH�

UHIRUP���%HFDXVH�WKH�DOLPRQ\�UHIRUPV�KDYH�QR�VLJQLILFDQW�HIIHFWV�RQ�PHQ�DQG�EHFDXVH�ZH�DUH�

LQWHUHVWHG�LQ�WKH�HIIHFWV�RI�WKRVH�UHIRUPV�LQ�WKH�LQWUD�KRXVHKROG�DOORFDWLRQ�RI�WLPH��LQ�ZKDW�

IROORZV��ZH�ZLOO�IRFXV�RQ�WKH�LPSDFW�RI�WKH�ODZV�RQ�ZRPHQ��UHODWLYH�WR�PHQ��

����+HWHURJHQHRXV�HIIHFWV�E\�WKH�OHYHO�RI�HGXFDWLRQ�RI�WKH�ZRPDQ�

,Q�7DEOH� ���ZH� ORRN� DW� WKH� KHWHURJHQHRXV� HIIHFWV� RI� WKH� UHIRUP� RQ� WZR� JURXSV� RI�

ZRPHQ��GHILQHG�E\�WKHLU�OHYHO�RI�HGXFDWLRQ��3DQHO��D��JURXSV�ZRPHQ�E\�WKHLU�RZQ�OHYHO�RI�

HGXFDWLRQ��ZKHUHDV�SDQHO��E��FODVVLILHV�WKHP�DFFRUGLQJ�WR�WKHLU�OHYHO�RI�HGXFDWLRQ�UHODWLYH�WR�

WKHLU�KXVEDQGV��,Q�SDQHO��D��ZH�FDQ�VHH�WKDW�ZKHUHDV�DOO�ZRPHQ�LQFUHDVH�WKHLU�ZRUNLQJ�WLPH�

DIWHU�WKH�UHIRUP��WKDW�LQFUHDVH�LQ�ZRUNLQJ�WLPH�FRPHV�DW�WKH�H[SHQVH�RI�GLIIHUHQW�XVHV�RI�WLPH��

GHSHQGLQJ�RQ�WKH�OHYHO�RI�HGXFDWLRQ�RI�WKH�ZRPDQ��7KRVH�ZLWK�D�ORZ�OHYHO�RI�HGXFDWLRQ��KLJK�

VFKRRO�RU� OHVV�� LQFUHDVH�ZRUNLQJ�WLPH������PLQXWHV�SHU�GD\�RU��������ILYH�\HDUV�DIWHU� WKH�

UHIRUP��DW�WKH�H[SHQVH�RI�SHUVRQDO�DQG�OHLVXUH�WLPH�������PLQXWHV�SHU�GD\�RU�������ILYH�\HDUV�

DIWHU�WKH�UHIRUP���,QVWHDG��ZRPHQ�ZLWK�PRUH�WKDQ�KLJK�VFKRRO�GHJUHH�WUDGH�RII�ZRUNLQJ�WLPH�

������PLQXWHV�SHU�GD\�RU������ILYH�\HDUV�DIWHU�WKH�UHIRUP��IRU�WLPH�GHYRWHG�WR�KRXVH�DQG�

FKLOGFDUH� DFWLYLWLHV� ������PLQXWHV�SHU�GD\�RU� ������ ILYH�\HDUV� DIWHU� WKH� UHIRUP���$OO� WKHVH�

HIIHFWV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�DW�VWDQGDUG�FRQILGHQFH�LQWHUYDOV��,Q�SDQHO��E��ZH�VHH�WKDW�

WKH�SDWWHUQ�LV�PDLQWDLQHG�LI�ZH�FODVVLI\�ZRPHQ�DFFRUGLQJ�WR�WKHLU�OHYHO�RI�HGXFDWLRQ��UHODWLYH�

WR�WKHLU�KXVEDQG¶V��:RPHQ�ZLWK�OHVV�HGXFDWLRQ�WKDQ�WKHLU�KXVEDQG��LQFUHDVH�ZRUNLQJ�WLPH�DW�



WKH� H[SHQVH� RI� SHUVRQDO� DQG� OHLVXUH� WLPH�� ,QVWHDG��ZRPHQ� RI� DQ� HTXDO� RU� KLJKHU� OHYHO� RI�

HGXFDWLRQ�WKDQ�WKHLU�KXVEDQGV��LQFUHDVH�ZRUNLQJ�WLPH�DW�WKH�H[SHQVH�RI�WLPH�GHYRWHG�WR�KRXVH�

DQG�FKLOGFDUH���

����0HFKDQLVPV�

,Q�7DEOH���ZH�WU\�WR�VKHG�VRPH�OLJKW�RQ�WKH�PHFKDQLVPV�WKDW�FRXOG�H[SODLQ�WKH�LQFUHDVH�

LQ�ZRUN�WLPH�ZLWK�UHGXFHG�DOLPRQ\��,Q�FROXPQV�����WR�����ZH�FRPSDUH�WKH�UHVXOWV�RI�RXU�PDLQ�

VSHFLILFDWLRQ� �FROXPQ� ��� DIWHU� FRQWUROOLQJ� IRU� IHUWLOLW\� DQG� ODERU� PDUNHW� SDUWLFLSDWLRQ�

LQGLFDWRUV��&RQWUROOLQJ�IRU�WKH�SUHVHQFH�RI�D�FKLOG�\RXQJHU�WKDQ�VL[��H[SODLQV�PRUH�WKDQ�RQH�

ILIWK�RI�WKH�WRWDO�HIIHFW��IURP�������WR���������$GGLQJ�D�GXPP\�LQGLFDWRU�IRU�HPSOR\PHQW�

�H[WHQVLYH�PDUJLQ��IXUWKHU�H[SODLQV�����RI�WKH�WRWDO�HIIHFW��IURP�������WR��������)LQDOO\��

FRQWUROOLQJ�IRU�SDUW�WLPH�IXOO�WLPH�VWDWXV��LQWHQVLYH�PDUJLQ���H[SODLQV�DQ�DGGLWLRQDO�����RI�

WKH�WRWDO�HIIHFW��2YHUDOO��PRVW�RI�WKH�LQFUHDVH�LQ�ZRUN�WLPH�LV�GXH�WR�D�GHFUHDVH�LQ�IHUWLOLW\�DQG�

DQ�LQFUHDVH�LQ�WKH�GHFLVLRQ�WR�ZRUN��H[WHQVLYH�PDUJLQ���,Q�FROXPQV�����DQG�����ZH�HVWLPDWH�D�

PXOWLQRPLDO� ORJLW�ZLWK� WKUHH� HPSOR\PHQW� VWDWHV�� QRQ�ZRUN�� IXOO�WLPH�ZRUN� DQG� SDUW�WLPH�

ZRUN��%HFDXVH�WKHUH�LV�DQ�LQFUHDVH�LQ�WKH�RYHUDOO�SUREDELOLW\�RI�ZRUN��WKH�QHW�HIIHFW�RQ�WKH�

SUHYDOHQFH�RI�IXOO�WLPH�YHUVXV�SDUW�WLPH�ZRUN�LV�XQNQRZQ��,Q�FROXPQ�����ZH�VHH�WKDW�WKHUH�LV�

D� QHW� LQFUHDVH� LQ� WKH� SUREDELOLW\� RI� ZRUNLQJ� IXOO�WLPH� �������� DQG� QR� QHW� HIIHFW� RQ� WKH�

SUREDELOLW\�RI�ZRUNLQJ�SDUW�WLPH��,Q�FROXPQV�����DQG�����ZH�VHH�WKDW�WKH�GHFUHDVH�LQ�WKH�WLPH�

GHYRWHG�WR�KRXVH�DQG�FKLOGFDUH�DFWLYLWLHV�LV�ODUJHO\�H[SODLQHG�E\�WKH�UHGXFHG�IHUWLOLW\��2QFH�

ZH�FRQWURO�IRU�WKH�SUHVHQFH�RI�D�QHZERUQ�RU�FKLOG�\RXQJHU�WKDQ����WKH�HIIHFW�IDOOV�IURP�������

WR��������H[SODLQLQJ�����RI�WKH�WRWDO�HIIHFW���)LQDOO\��FROXPQV�����WR������VKRZ�WKDW�WKDW�WKH�

�
ϯ���ƐĞƉĂƌĂƚĞ�ĂŶĂůǇƐŝƐ�ǁŝƚŚ�ŽŶůǇ�ǁŽŵĞŶ�ǁŝƚŚ�ŚŝŐŚĞƌ�ĞĚƵĐĂƚŝŽŶ�ůĞǀĞů�ƚŚĂŶ�ƚŚĞŝƌ�ŚƵƐďĂŶĚ�ŝƐ�ŶŽƚ�ƉŽƐƐŝďůĞ�ĚƵĞ�ƚŽ�
ƚŚĞ�ĞǆƚƌĞŵĞůǇ�ƐŵĂůů�ƐĂŵƉůĞ�ƐŝǌĞ͘�



GHFOLQH�LQ�IHUWLOLW\�LV�H[SODLQHG�E\�ZRPHQ�RI�D�KLJK�OHYHO�RI�HGXFDWLRQ��:H�SUR[\�IHUWLOLW\�E\�

WKH�SUHVHQFH�RI�D�QHZERUQ��&ROXPQ�����VKRZV�WKDW�WKH�SUREDELOLW\�RI�D�QHZERUQ�GHFUHDVHV�E\�

������LQ�JHQHUDO��D�GHFUHDVH�GULYHQ�E\�ZRPHQ�RI�KLJK�HGXFDWLRQ����������VLJQLILFDQW�DW�WKH�

���OHYHO���ZLWK�QR�VLJQLILFDQW�HIIHFW�LQ�WKH�FDVH�RI�ZRPHQ�ZLWK�D�KLJK�VFKRRO�GHJUHH�RU�OHVV��

2YHUDOO��7DEOH���LQGLFDWHV�WKDW�WKH�KHWHURJHQHRXV�HIIHFWV�RI�WKH�DOLPRQ\�UHIRUPV�RQ�

WKH�WLPH�XVH�RI�KLJK�DQG�ORZ�HGXFDWHG�ZRPHQ�LV�LQ�SDUW�H[SODLQHG�E\�D�KHWHURJHQRXV�HIIHFW�

RI�WKH�UHIRUP�RQ�IHUWLOLW\�DFURVV�WKHVH�WZR�JURXSV�RI�ZRPHQ��:KHUHDV�ORZ�HGXFDWHG�ZRPHQ¶V�

IHUWLOLW\�GHFLVLRQ��DQG�WKHLU�KRXVH�DQG�FKLOG�FDUH�WLPH��DUH�XQDIIHFWHG�E\�WKH�UHIRUPV��KLJK�

HGXFDWHG�ZRPHQ�KDYH�IHZHU�FKLOGUHQ�DQG�FRQVHTXHQWO\�GHYRWH�OHVV�WLPH�WR�UDLVH�WKHP������

9�� �����5REXVWQHVV�WHVWV�DQG�VHOHFWLRQ�LVVXHV�

����5REXVWQHVV�WHVWV�

,Q�WDEOHV��$�DQG��%�ZH�VKRZ�WKH�UHVXOWV�RI�VHYHUDO�DQDO\VHV�WR�WHVW�WKH�UREXVWQHVV�RI�

RXU� UHVXOWV��:H� IRFXV� RQ�ZRUN� DQG� FDUHHU� RXWFRPHV� DV� WKRVH� DUH� WKH� RXWFRPHV�ZLWK� WKH�

VWURQJHVW�DQG�PRUH�SHUYDVLYH�HIIHFWV�DFURVV�GLIIHUHQW�JURXSV�RI�ZRPHQ�DQG�VLQFH�FKDQJHV�LQ�

ZRUN�DQG�FDUHHU�RXWFRPHV�DSSHDU�WR�GULYH�RWKHU�XVHV�RI�WLPH��2GG�FROXPQV�VKRZ�WKH�FKDQJHV�

LQ�ZRUN�WLPH�DQG�HYHQ�FROXPQV�VKRZ�WKH�FKDQJH�LQ�WLPH�GHYRWHG�WR�FDUHHU��&ROXPQV�����DQG�

����LQ�7DEOH��$�VKRZ�WKH�UHVXOWV�RI�D�VSHFLILFDWLRQ�WKDW�LQVWHDG�RI�D�OLQHDU�HIIHFW�E\�\HDU�VLQFH�

UHIRUP�KDV�DQ�DYHUDJH�SRVW�WUHDWPHQW�HIIHFW��7KH�HIIHFW�RQ�ZRUN�DQG�FDUHHU�WLPH�LV�SRVLWLYH��

VWDWLVWLFDOO\�VLJQLILFDQW�DQG�DPRXQWV�WR�������DQG��������UHVSHFWLYHO\��ZKLFK�ILWV�ZHOO�ZLWK�

WKH� HVWLPDWHG� HIIHFW� LQ� RXU� EDVHOLQH� VSHFLILFDWLRQ� ������� DQG� ������� ILYH� \HDUV� DIWHU� WKH�

UHIRUP��RU�������DQG�������SHU�\HDU���&ROXPQV�����DQG�����XVHV�RQO\�ZRPHQ�DQG�VKRZV�

YHU\� VLPLODU� LPSDFWV� WKDQ� RXU� SUHIHUUHG� VSHFLILFDWLRQ� ������� DQG� �������� $V� H[SODLQHG�

HDUOLHU��WKLV�LV�GXH�WR�WKH�IDFW�WKDW�PHQ¶V�XVH�RI�WLPH�EDUHO\�FKDQJHG�ZLWK�WKH�UHIRUPV��&ROXPQV�



���� DQG� ���� VXEVWLWXWH� \HDU� IL[HG� HIIHFWV� E\� D� OLQHDU� WLPH� WUHQG� DQG� LWV� LQWHUDFWLRQ� ZLWK�

WUHDWPHQW��7KH�HVWLPDWHG�HIIHFWV�DUH�EDUHO\�FKDQJHG�ZLWK�ZRUN�DQG�FDUHHU�WLPH�LQFUHDVLQJ�E\�

������DQG��������UHVSHFWLYHO\��ILYH�\HDUV�DIWHU�WKH�UHIRUPV��&ROXPQV�����DQG�����DOORZ�IRU�

WUHDWPHQW�VSHFLILF�\HDU�HIIHFWV��ZKLFK�KDV�QR�HIIHFW�RQ�WKH�HVWLPDWHG�FRHIILFLHQWV��

�,Q�FROXPQV�����DQG������ZH�VKRZ�WKH�UHVXOWV�RI�DQ�DQDO\VLV�WKDW�FRPSDUHV�7H[DV�ZLWK�

QRQ�WUHDWHG�VWDWHV��$V�H[SODLQHG�HDUOLHU��7H[DV�LV�WKH�RQO\�VWDWH�WKDW�GXULQJ�RXU�VDPSOH�SHULRG�

SDVVHG�D�SUR�DOLPRQ\�UHIRUP��WKDW�LV��7H[DV�LQFUHDVHG�WKH�DOLPRQ\�ULJKWV�RI�HOLJLEOH�VSRXVHV��

:H�DUH�FRPSDULQJ�RQO\�RQH�WUHDWHG�VWDWH��EHIRUH�DQG�DIWHU�WKH�UHIRUP��DJDLQVW�WKH�QRQ�WUHDWHG�

VWDWHV�� KHQFH� WKH� UHVXOWV� RI� WKLV� DQDO\VLV� PXVW� EH� WDNHQ� ZLWK� FDXWLRQ�� 7KH� DYHUDJH� SRVW�

WUHDWPHQW�HIIHFW��L�H���SRVW�������LV�D�GHFUHDVH�LQ�ZRUN�DQG�FDUHHU�WLPH�RI������DQG��������

UHVSHFWLYHO\��7KLV�UHVXOW�UHSUHVHQWV�D�QLFH�FRQWUDVW�WR�WKH�HVWLPDWH�RI�DQ�LQFUHDVH�LQ�WLPH�VSHQW�

DW� ZRUN� LQ� VWDWHV� WKDW� SDVVHG� ODZV� FRQWUDU\� WR� 7H[DV�� &ROXPQV� ����� WR� ����� DQDO\]H� WKH�

VHQVLWLYLW\�RI�RXU�UHVXOWV�WR�FKDQJHV�LQ�WKH�DJH�FXWRII�RI�ZRPHQ�LQ�RXU�VDPSOH��7KH�HVWLPDWHV�

RI�RXU�PDLQ�DIIHFWV�DUH�XQDIIHFWHG�E\�WKDW�FKRLFH����

)LQDOO\��7DEOH��%�VKRZV�WKH�UHVXOWV�RI�VHYHUDO�VHQVLWLYLW\�WHVWV��LQFOXGLQJ�FKDQJHV�WR�

WKH�FRQWURO�JURXS�DV�ZHOO�DV�SODFHER�WHVWV�DQG�KHWHURJHQHLW\�DQDO\VHV�E\�SRWHQWLDO�HDUQLQJV��

,Q�FROXPQV�����DQG������ZH�WHVW�WKH�VHQVLWLYLW\�RI�RXU�UHVXOWV�WR�WKH�FKDQJH�RI�WKH�FRQWURO�JURXS��

L�H���ZH�XVH�QHYHU�PDUULHG�ZRPHQ�LQVWHDG�RI�PDUULHG�PHQ�DV�WKH�FRQWURO�JURXS��5HFDOO�WKDW�

DOLPRQ\�ODZV�FRXOG�DIIHFW�WKH�GHFLVLRQ�WR�PDUU\��ZKLFK�LV�ZK\�ZH�GLG�QRW�XVH�WKDW�JURXS�LQ�

RXU�SUHIHUUHG�VSHFLILFDWLRQV��1RQHWKHOHVV��WKH�UHVXOWV�VKRZ�D�SDWWHUQ�YHU\�FRQVLVWHQW�ZLWK�RXU�

EDVHOLQH� VSHFLILFDWLRQ��ZLWK� DQ� HVWLPDWHG� LQFUHDVH� LQ�ZRUN� DQG� FDUHHU� WLPH�RI� ������ DQG�

������� UHVSHFWLYHO\�� DOWKRXJK� WKH� HVWLPDWH� RI�ZRUN� WLPH� LV� QRW� VWDWLVWLFDOO\� VLJQLILFDQW� DW�

VWDQGDUG�FRQILGHQFH�LQWHUYDOV��,Q�FROXPQV�����DQG�����ZH�UXQ�D�SODFHER�WHVW�FRPSDULQJ�VLQJOH�



ZRPHQ�ZLWK�VLQJOH�PHQ��$V�H[SHFWHG��ZH�ILQG�HIIHFWV�WKDW�DUH�VWDWLVWLFDOO\�QRW�GLIIHUHQW�IURP�

]HUR���

&ROXPQV�����WR�����VKRZ�WKH�UHVXOWV�RI�DQ�DQDO\VLV�LQ�ZKLFK�ZH�VSOLW�WKH�VDPSOH�LQ�WZR�

JURXSV�RI�FRXSOHV��E\�WKH�PDJQLWXGH�RU�WKH�GLIIHUHQFH�LQ�WKH�HDUQLQJV�SRWHQWLDO�EHWZHHQ�WKH�

VSRXVHV��:H�FDOFXODWH�0LQFHU�HTXDWLRQV�RI�HDUQLQJV�SRWHQWLDO�E\�UXQQLQJ�UHJUHVVLRQV�RI�WKH�

ORJ�RI�ZHHNO\�HDUQLQJV�IRU�IXOO�WLPH�VLQJOH�PHQ�DQG�ZRPHQ�DJDLQVW�WKHLU�OHYHO�RI�HGXFDWLRQ��

DJH��UDFH�SOXV�\HDU�DQG�VWDWH�IL[HG�HIIHFWV��,Q�FROXPQV�����DQG������FROXPQV���DQG����ZH�VKRZ�

WKH�UHVXOWV�IRU�FRXSOHV�LQ�ZKLFK�WKH�GLIIHUHQFH�LQ�WKH�HDUQLQJV�SRWHQWLDO�EHWZHHQ�WKH�VSRXVHV�

LV� EHORZ� �DERYH�� WKH� VDPSOH� DYHUDJH��1RWH� WKDW� WKH� FRPELQDWLRQ� RI� HGXFDWLRQ� DQG� DJH� LV�

HTXLYDOHQW� WR� SRWHQWLDO� ODERU�PDUNHW� H[SHULHQFH��$V� H[SHFWHG�� WKH� HIIHFWV� RI� WKH� DOLPRQ\�

UHIRUPV�DUH�ODUJHU�DPRQJ�WKRVH�FRXSOHV�ZLWK�D�ODUJH�GLIIHUHQFH�RI�WKH�HDUQLQJV�SRWHQWLDO�RI�

HDFK�VSRXVH��FROXPQV�����DQG�������:KHUHDV�DOLPRQ\�UHIRUPV�LQFUHDVHG�ZRUN�WLPH��FDUHHU�

WLPH��E\���������������DPRQJ�WKLV�JURXS�RI�FRXSOHV�� LW� OHG�WR�OHVV� WKDQ�KDOI�RI�DQ�HIIHFW�

�������DQG��������UHVSHFWLYHO\��DPRQJ�FRXSOHV�ZKHUH�WKH�GLIIHUHQFH�LQ�HDUQLQJV�SRWHQWLDO�

EHWZHHQ�WKH�VSRXVHV�LV�VPDOO����

)LQDOO\��LQ�FROXPQV�����WR������ZH�VKRZ�WKH�UHVXOWV�RI�DQ�DQDO\VLV�WKDW�VSOLWV�WKH�VDPSOH�

LQ�WZR�JURXSV�RI�VWDWHV��,Q�FROXPQV�����DQG������ZH�H[FOXGH�FRPPXQLW\�SURSHUW\�VWDWHV�DQG�

VWDWHV�ZLWK�KLJK�FKLOG�VXSSRUW��&ROXPQV������DQG������LQFOXGH�RQO\�FRPPXQLW\�SURSHUW\�RU�

�
ϰ�EŽƚĞ�ƚŚĂƚ�ƐŝŶĐĞ�ĞĚƵĐĂƚŝŽŶ�ŝƐ�Ă�ŐŽŽĚ�ƉƌĞĚŝĐƚŽƌ�ŽĨ�ĞĂƌŶŝŶŐƐ�ƉŽƚĞŶƚŝĂů͕�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŝŶ�dĂďůĞ�ϱ��ŝƐ�ƋƵŝƚĞ�ƐŝŵŝůĂƌ�
ƚŽ�ƚŚĞ�ŽŶĞ�ŝŶ�dĂďůĞ�ϯ͘�/Ŷ�ĨĂĐƚ͕�ǁŽŵĞŶ�ŝŶ�ĐŽƵƉůĞƐ�ǁŝƚŚ�Ă�ůĂƌŐĞ�;ƐŵĂůůͿ�ĚŝĨĨĞƌĞŶĐĞ�ŝŶ�ƚŚĞ�ĞĂƌŶŝŶŐƐ�ƉŽƚĞŶƚŝĂů�ŽĨ�
ĞĂĐŚ�ƐƉŽƵƐĞ�ďĞŚĂǀĞ�ƋƵŝƚĞ�ƐŝŵŝůĂƌůǇ�ƚŽ�ǁŽŵĞŶ�ŽĨ�Ă�ůŽǁ�;ŚŝŐŚͿ�ůĞǀĞů�ŽĨ�ĞĚƵĐĂƚŝŽŶ�ǁŝƚŚ�ƚŚĞ�ŝŶĐƌĞĂƐĞ�ŝŶ�ǁŽƌŬ�
ƚŝŵĞ�ďĞŝŶŐ�Ăƚ�ƚŚĞ�ĞǆƉĞŶƐĞ�ŽĨ�ƉĞƌƐŽŶĂů�ĂŶĚ�ůĞŝƐƵƌĞ�;ŚŽƵƐĞǁŽƌŬ�ĂŶĚ�ĐŚŝůĚĐĂƌĞͿ�ƚŝŵĞ͘�dŚĞƐĞ�ƌĞƐƵůƚƐ�ĂƌĞ�
ƵŶƌĞƉŽƌƚĞĚ�ďƵƚ�ĂǀĂŝůĂďůĞ�ĨƌŽŵ�ƚŚĞ�ĂƵƚŚŽƌƐ�ƵƉŽŶ�ƌĞƋƵĞƐƚ͘��



KLJK� FKLOG� VXSSRUW� VWDWHV���� 6LQFH� FRPPXQLW\� SURSHUW\� VWDWHV� JHQHUDOO\� SURYLGH� D� PRUH�

JHQHURXV�GLYLVLRQ�RI�PDULWDO�DVVHWV�WR�ZRPHQ�XSRQ�GLYRUFH��5H\QROGV���������DOLPRQ\�PD\�

EH�H[SHFWHG�WR�KDYH�JUHDWHU�LPSRUWDQFH�LQ�VWDWHV�WKDW�ODFN�WKLV�DYHQXH�RI�DVVHW�VKDULQJ�XSRQ�

GLYRUFH���OLNHZLVH��JLYHQ�WKDW�DURXQG�����RI�GLYRUFHV�LQYROYH�FKLOGUHQ�DQG�VLQFH�FKLOG�VXSSRUW�

OHYHOV�PD\�DIIHFW� MXGJHV¶�JHQHURVLW\�LQ�DOLPRQ\�DZDUG�DPRXQWV��'RVNRZ���������DOLPRQ\�

UHIRUP�PD\�KDYH�OHVV�LPSRUWDQW�EHKDYLRUDO�HIIHFWV�LQ�VWDWHV�ZLWK�UHODWLYHO\�KLJK�OHYHOV�RI�FKLOG�

VXSSRUW�� 7R� LGHQWLI\� VWDWHV� ZLWK� KLJK� FKLOG� VXSSRUW�� ZH� XVH� DYHUDJH� VWDWH� FKLOG� VXSSRUW�

DPRXQWV�GLYLGHG�E\�VWDWH�SHU�FDSLWDO�LQFRPH�FRPSXWHG�IRU�D�FRXSOH�ZLWK�WZR�FKLOGUHQ�ZKR�

HDFK�HDUQ����������D�\HDU�FRPSXWHG�E\�.RWOLNRII��������� ,Q�RXU�DQDO\VLV� WKDW�RPLWV�KLJK�

FKLOG�VXSSRUW�VWDWHV��ZH�GURS�DOO�VWDWHV�LQ�ZKLFK�WKH�FRPSXWHG�FKLOG�VXSSRUW�DZDUG�LV�PRUH�

WKDQ�����DYHUDJH�VWDWH�SHU�FDSLWD� LQFRPH�XVLQJ�.RWOLNRII¶V�PHDVXUH��&RQVLVWHQW�ZLWK�RXU�

SUHGLFWLRQV��UHGXFHG�DOLPRQ\�KDV�VPDOOHU�EHKDYLRUDO�UHVSRQVHV�LQ�FRPPXQLW\�SURSHUW\�DQG�

KLJK�FKLOG�VXSSRUW�VWDWHV��ZLWK�WKH�GLIIHUHQFH�LQ�WKH�HIIHFW�ILYH�\HDUV�DIWHU�WKH�UHIRUPV�UDQJLQJ�

IURP���SHUFHQWDJH�SRLQWV�LQ�WKH�FDVH�RI�FDUHHU�WLPH�WR���SHUFHQWDJH�SRLQWV�LQ�WKH�FDVH�RI�ZRUN�

WLPH������

����6HOHFWLRQ�LVVXHV�������������

7R�PDNH� VXUH� WKDW� RXU� DQDO\VLV� LV� QRW� DIIHFWHG� E\� FKDQJHV� LQ� WKH� FRPSRVLWLRQ� RI�

PDUULHG�FRXSOHV�GXH�WR�GLYRUFH��ZH�SHUIRUP�WZR�DQDO\VHV�VKRZQ�LQ�7DEOHV���DQG���ϳ�1RWH�WKDW�

DOLPRQ\� UHIRUPV�FRXOG� FKDQJH� WKH� FRPSRVLWLRQ�RI� WKH�VDPSOH�RI�PDUULHG�ZRPHQ� WKURXJK�

�
ϱ�,ŝŐŚ�ĐŚŝůĚ�ƐƵƉƉŽƌƚ�ƐƚĂƚĞƐ�ĂƌĞ��ŽůŽƌĂĚŽ͕��ŽŶŶĞĐƚŝĐƵƚ͕�DŝƐƐŝƐƐŝƉƉŝ͕�EĞǀĂĚĂ͕�EĞǁ�DĞǆŝĐŽ͕�EŽƌƚŚ��ĂƌŽůŝŶĂ͕�
EŽƌƚŚ��ĂŬŽƚĂ͕�ĂŶĚ�tŝƐĐŽŶƐŝŶ͘��ŽŵŵƵŶŝƚǇ�ƉƌŽƉĞƌƚǇ�ƐƚĂƚĞƐ�ĂƌĞ��ƌŝǌŽŶĂ͕��ĂůŝĨŽƌŶŝĂ͕�/ĚĂŚŽ͕�>ŽƵŝƐŝĂŶĂ͕�EĞǀĂĚĂ͕�
EĞǁ�DĞǆŝĐŽ͕�dĞǆĂƐ�;ĞǆĐůƵĚĞĚͿ͕�tĂƐŚŝŶŐƚŽŶ͕�ĂŶĚ�tŝƐĐŽŶƐŝŶ͘�
ϲ�&ĞƌŶĄŶĚĞǌͲ<ƌĂŶǌ�ĂŶĚ�ZŽĨĨ�;ϮϬϮϭͿ�ƉĞƌĨŽƌŵƐ�ƚŚĞ�ƐĂŵĞ�ƐƵďŐƌŽƵƉ�ĂŶĂůǇƐŝƐ�ĂŶĚ�ĨŝŶĚƐ�ƐŝŐŶŝĨŝĐĂŶƚ�ĚŝĨĨĞƌĞŶĐĞƐ�ŝŶ�
ŵĂƚĐŚŝŶŐ�ĚƵĞ�ƚŽ�ĂůŝŵŽŶǇ�ƌĞĨŽƌŵƐ�ĂĐƌŽƐƐ�ƚŚĞƐĞ�ĚŝĨĨĞƌĞŶƚ�ŐƌŽƵƉƐ�ŽĨ�ƐƚĂƚĞƐ͘�
ϳ�ZĞĐĂůů�ƚŚĂƚ�ŽƵƌ�ƐĂŵƉůĞ�ŝƐ�ŵĂĚĞ�ŽĨ�ǁŽŵĞŶ�ƚŚĂƚ͕�ďĂƐĞĚ�ŽŶ�ƚŚĞŝƌ�ĂŐĞ͕�ǁĞƌĞ�ŵĂƌƌŝĞĚ�ǁŚĞŶ�ƚŚĞ�ƌĞĨŽƌŵƐ�ǁĞƌĞ�
ƉĂƐƐĞĚ͕�ŚĞŶĐĞ�ĞůŝŵŝŶĂƚŝŶŐ�ĂŶǇ�ďŝĂƐ�ĚƵĞ�ƚŽ�ĞŶƚƌǇ�ŝŶƚŽ�ŵĂƌƌŝĂŐĞ͘��



VHOHFWLRQ� LQWR� PDUULDJH� DQG� VHOHFWLRQ� LQWR� GLYRUFH�� +RZHYHU�� VHOHFWLRQ� LQWR� PDUULDJH� LV�

LUUHOHYDQW�LQ�RXU�FDVH�EHFDXVH�ZH�IRFXV�RQ�FRXSOHV�VXUSULVHG�E\�WKH�UHIRUPV��,Q�7DEOH���ZH�

XVH� OLQHDU� SUREDELOLW\� PRGHOV� WR� HVWLPDWH� WKH� FKDQJH� LQ� WKH� SUREDELOLW\� WKDW� D� ZRPDQ� LV�

PDUULHG�GXH� WR� WKH�DOLPRQ\�UHIRUPV��)RU� WKLV�DQDO\VLV�ZH�SRRO� WKH�VDPSOH�RI�PDUULHG�DQG�

XQPDUULHG�ZRPHQ��DQG�ZH�HVWLPDWH�WKH�SUREDELOLW\�RI�EHLQJ�PDUULHG�XVLQJ�WKH�HQWLUH�VDPSOH�

�FROXPQV���DQG�����VSOLWWLQJ�WKH�VDPSOH�E\�WKH�OHYHO�RI�HGXFDWLRQ��FROXPQV���DQG����DQG�E\�

PRWKHUKRRG�VWDWXV��FROXPQV���DQG�������7KHVH�VXEJURXSV�DUH�FKRVHQ�NHHSLQJ�LQ�PLQG�WKDW�RXU�

ILQGLQJV�GLIIHU�E\�OHYHO�RI�HGXFDWLRQ�DQG�DUH�SDUWO\�H[SODLQHG�E\�D�FKDQJH�LQ�IHUWLOLW\�UDWHV��,Q�

DOO�FDVHV��WKH�HVWLPDWHG�HIIHFWV�DUH�VPDOO�DQG�VWDWLVWLFDOO\�LQVLJQLILFDQW��$V�DQ�DGGLWLRQDO�WHVW��

7DEOH���VKRZV�WKH�UHVXOWV�RI�HVWLPDWLQJ�PXOWLQRPLDO�ORJLVWLF�UHJUHVVLRQV�WR�VHH�LI�WKH�DOLPRQ\�

UHIRUPV�DUH�DVVRFLDWHG�ZLWK�FKDQJHV�LQ�WKH�FKDUDFWHULVWLFV�RI�PDUULHG�FRXSOHV�LQ�RXU�VDPSOH��

,Q�FROXPQV������DQG���ZH�UXQ�WKH�WHVW�IRU�WKH�OHYHO�RI�HGXFDWLRQ�RI�HDFK�PHPEHU�RI�WKH�FRXSOH��

&ROXPQV������DQG���DQDO\]H�WKH�DJH�FRPSRVLWLRQ�RI�WKH�FRXSOH��)LQDOO\��LQ�FROXPQV������DQG�

�� ZH� VKRZ� WKH� UHVXOWV� RI� DQ� DQDO\VLV� WKDW� FKHFNV� ZKHWKHU� FRXSOHV� UDFH� FRPSRVLWLRQ� KDV�

FKDQJHG� ZLWK� WKH� DOLPRQ\� UHIRUPV�� ,Q� DOO� QLQH� FDVHV�� H[FHSW� RQH� �FROXPQ� �� ±� D� ORZHU�

SUREDELOLW\� WKDQ� WKH�ZLIH� LV�ROGHU� WKDQ� WKH�KXVEDQG���ZH�ILQG�QR�VLJQLILFDQW�FKDQJH� LQ� WKH�

FRPSRVLWLRQ�RI�FRXSOHV�ZKHQ�DOLPRQ\�UHIRUPV�SDVVHG��$OO�LQ�DOO��WKH�UHVXOWV�RI�WDEOHV���DQG���

VXJJHVW�WKDW�RXU�UHVXOWV�DUH�QRW�DIIHFWHG�E\�VHOHFWLRQ�ELDV��

9,�� ��������&RQFOXVLRQ�

�
ϴ�tŚŝůĞ�ŽƵƌ�ĞƐƚŝŵĂƚŝŽŶ�ŝŶĐůƵĚĞƐ�ŽŶůǇ�ĐŽƵƉůĞƐ�͚ƐƵƌƉƌŝƐĞĚ͛�ďǇ�ƚŚĞ�ƌĞĨŽƌŵ͕�ĂŶĚ�ƚŚĞƌĞĨŽƌĞ�ƚŚĞ�ŵŽƐƚ�ĂŶĂůŽŐŽƵƐ�
ŵĞƚŚŽĚ�ƚŽ�ĐŚĞĐŬ�ĨŽƌ�ƐĞůĞĐƚŝŽŶ�ĚƵĞ�ƚŽ�ĚŝǀŽƌĐĞ�ǁŽƵůĚ�ďĞ�ƚŽ�ĐŚĞĐŬ�ǁŚĞƚŚĞƌ�ƚŚĞ�ůĂǁƐ�ĂĨĨĞĐƚ�ĚŝǀŽƌĐĞ�ĂŵŽŶŐ�ƚŚĞ�
ƐĂŵƉůĞ�ǁŚŽ�ŝƐ�ŵĂƌƌŝĞĚ�ďĞĨŽƌĞ�ƚŚĞ�ƌĞĨŽƌŵ͕�ǁĞ�ĂƌĞ�ŶŽƚ�ĂďůĞ�ƚŽ�ŽďƐĞƌǀĞ�ƚŚĞ�ǇĞĂƌ�ŽĨ�ŵĂƌƌŝĂŐĞ�;ŝ͘Ğ͕͘�ǁŚŽ�ŝƐ�
ƐƵƌƉƌŝƐĞĚ�ďǇ�ƚŚĞ�ƌĞĨŽƌŵͿ͘�dŚĞƌĞĨŽƌĞ͕�ŽƵƌ�ƌŽďƵƐƚŶĞƐƐ�ĐŚĞĐŬ�ŝƐ�ŽŶůǇ�ĂďůĞ�ƚŽ�ŝĚĞŶƚŝĨǇ�ŝĨ�ƚŚĞƌĞ�ĂƌĞ�ŽǀĞƌĂůů�
ƐĞůĞĐƚŝŽŶ�ĞĨĨĞĐƚƐ�ŽŶ�ŵĂƌƌŝĂŐĞ͕�ǁŚŝĐŚ�ŵĂǇ�ƌĞƐƵůƚ�ĨƌŽŵ�ĞŶƚƌǇ�ŝŶƚŽ�ŵĂƌƌŝĂŐĞ�Žƌ�ĚŝǀŽƌĐĞ͘�



,Q�WKLV�SDSHU�ZH�VWXG\�WKH�EHKDYLRUDO�UHVSRQVHV�RI�PDUULHG�PHQ�DQG�ZRPHQ�WR�D�VHULHV�

RI�UHIRUPV�WKDW�UHGXFHG�DOLPRQ\�ULJKWV�WR�HOLJLEOH�VSRXVHV�LQ�HLJKW�VWDWHV�LQ�WKH�8�6��VLQFH�WKH�

PLG�����V�� %HFDXVH� UHGXFHG� DOLPRQ\� SURGXFHV� SRVLWLYH� LQFRPH� DQG� VXEVWLWXWLRQ� HIIHFWV�

DPRQJ�WKH�SD\RU��XVXDOO\�WKH�KXVEDQG���ZH�H[SHFWHG�QR�RU�VPDOO�HIIHFWV�RI�WKH�UHIRUPV�IRU�

PDUULHG�PHQ��,QGHHG��ZH�ILQG�WKDW�WKH�QHZ�ODZV�KDG�QR�VLJQLILFDQW�HIIHFWV�RQ�WKH�XVH�RI�WLPH�

RI�PHQ�WKDW�KDG�PDUULHG�EHIRUH�WKH�UHIRUPV��,Q�FRQWUDVW��FRQVLVWHQW�ZLWK�QHJDWLYH�LQFRPH�DQG�

VXEVWLWXWLRQ�HIIHFWV��ZH�ILQG�WKDW�WKH�UHGXFHG�DOLPRQ\�UHIRUPV�FDXVHG�D�VLJQLILFDQW�LQFUHDVH�

LQ�WKH�ODERU�VXSSO\�RI�PDUULHG�ZRPHQ��ZLWK�GLIIHUHQWLDO�DGMXVWPHQW�WR�RWKHU�WLPH�XVH�E\�WKH�

OHYHO�RI�HGXFDWLRQ�RI�WKH�ZLIH���

:H� DOVR� XQUDYHO� RWKHU� VLGH� HIIHFWV� RI� WKH� DOLPRQ\� UHIRUPV�� VXFK� DV� D� GHFUHDVH� RI�

IHUWLOLW\�UDWH�DPRQJ�KLJKO\�HGXFDWHG�ZRPHQ��7KLV�HIIHFW�H[SODLQV�DOPRVW�KDOI�RI�WKH�GHFUHDVH�

LQ� WKH� WLPH� WKDW� WKHVH� ZRPHQ� GHGLFDWH� WR� KRXVHZRUN� DQG� FKLOGFDUH�� %XW� WKHUH� LV� VWLOO� DQ�

LPSRUWDQW�SDUW�RI�WKH�GHFUHDVH�LQ�WKH�WLPH�GHGLFDWHG�WR�FKLOGUHQ�WKDW�LV�QRW�H[SODLQHG�E\�WKH�

IDOO� LQ� IHUWLOLW\�� 7KHUHIRUH�� DQ� LPSRUWDQW� TXHVWLRQ� IRU� IXWXUH� UHVHDUFK� KDV� WR� GR� ZLWK� WKH�

SRVVLEOH�VHFRQG�URXQG�HIIHFWV�WKDW�DOLPRQ\�UHIRUPV�PD\�KDYH�RQ�WKH�ZHOO�EHLQJ�RI�PLQRUV��

3UHYLRXV� VWXGLHV� RQ� WKH� HIIHFWV� RI� H[WUD� WLPH� ZLWK� D� \RXQJ� FKLOG� WHQG� WR� ILQG� VRPH�

KHWHURJHQHLW\� DFFRUGLQJ� WR� IDPLOLHV
� VRFLRHFRQRPLF�VWDWXV� �6(6���ZLWK�KLJKHU�EHQHILWV� IRU�

FKLOGUHQ�ZLWK�KLJK�6(6��VHH��IRU�H[DPSOH��'DQ]HU�DQG�/DY\��������7KHVH�DUH�SUHFLVHO\�WKH�

NLQG�RI�KHWHURJHQHRXV�HIIHFWV�WKDW�ZH�VKRZ�LQ�WKLV�DUWLFOH��

�����������������������
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5HIHUHQFHV�

$OWLQGDJ��'��7���1XQOH\��-���	�6HDOV��$����������&KLOG�FXVWRG\�UHIRUP�DQG�WKH�GLYLVLRQ�RI�

ODERU�LQ�WKH�KRXVHKROG��5HYLHZ�RI�(FRQRPLFV�RI�WKH�+RXVHKROG������������±�����

%DUJDLQ��2OLYLHU��/LEHUWDG�*RQ]iOH]��&ODLUH�.HDQH��DQG�%HUND\�g]FDQ���)HPDOH�ODERU�VXSSO\�

DQG�GLYRUFH��1HZ�HYLGHQFH� IURP� ,UHODQG���(XURSHDQ�(FRQRPLF�5HYLHZ�����QR���� ��������

�����������

%D\RW��'HQULFN��DQG�$OHVVDQGUD�9RHQD���3UHQXSWLDO�FRQWUDFWV��ODERU�VXSSO\�DQG�KRXVHKROG�

LQYHVWPHQWV���8QSXEOLVKHG�PDQXVFULSW��'HSDUWPHQW�RI�(FRQRPLFV��8QLYHUVLW\�RI�&KLFDJR��

,OOLQRLV���������

%UHGWPDQQ�� -XOLD�� DQG� &KULVWLQD� 9RQQDKPH�� �/HVV� PRQH\� DIWHU� GLYRUFH±KRZ� WKH� �����

DOLPRQ\�UHIRUP�LQ�*HUPDQ\�DIIHFWHG�VSRXVHV¶� ODERU�VXSSO\�� OHLVXUH�DQG�PDULWDO�VWDELOLW\���

5HYLHZ�RI�(FRQRPLFV�RI�WKH�+RXVHKROG�����QR�����������������������

&DXFXWW��(��0���1��*XQHU�DQG�-��$��.QRZOHV��������:K\�GR�ZRPHQ�ZDLW"�0DWFKLQJ��ZDJH�

LQHTXDOLW\��DQG�WKH�LQFHQWLYHV�IRU�IHUWLOLW\�GHOD\��5HYLHZ�RI�(FRQRPLF�'\QDPLFV����������±

�����

&KLDSSRUL��3��$���,\LJXQ��0���/DIRUWXQH��-���	�:HLVV��<����������&KDQJLQJ�WKH�UXOHV�PLGZD\��

WKH� LPSDFW� RI� JUDQWLQJ� DOLPRQ\� ULJKWV� RQ� H[LVWLQJ� DQG� QHZO\�IRUPHG� SDUWQHUVKLSV�� 7KH�

(FRQRPLF�-RXUQDO�����������������±������

&KLDSSRUL�� 3LHUUH�$QGUH�� DQG� 0DXUL]LR� 0D]]RFFR�� �6WDWLF� DQG� LQWHUWHPSRUDO� KRXVHKROG�

GHFLVLRQV���-RXUQDO�RI�(FRQRPLF�/LWHUDWXUH�����QR���������E�������������



&KLDSSRUL�� 3LHUUH�$QGUH�� %HUQDUG� )RUWLQ�� DQG� *X\� /DFURL[�� �0DUULDJH� PDUNHW�� GLYRUFH�

OHJLVODWLRQ��DQG�KRXVHKROG�ODERU�VXSSO\���-RXUQDO�RI�SROLWLFDO�(FRQRP\������QR���������������

����

&KLJDYD]LUD��$EUDKDP��+D\OH\�)LVKHU��7LP�5RELQVRQ��DQG�$QQD�=KX���7KH�FRQVHTXHQFHV�RI�

H[WHQGLQJ�HTXLWDEOH�SURSHUW\�GLYLVLRQ�GLYRUFH�ODZV�WR�FRKDELWDQWV�����������

'DQ]HU��1DWDOLD��DQG�9LFWRU�/DY\���3DLG�SDUHQWDO�OHDYH�DQG�FKLOGUHQ
V�VFKRROLQJ�RXWFRPHV���

7KH�(FRQRPLF�-RXUQDO������QR����������������������

'RVNRZ��(PLO\���������1ROR¶V�(VVHQWLDO�*XLGH�WR�'LYRUFH��WK�(GLWLRQ��3XEOLVKHG�E\�1ROR�

/DZ�IRU�$OO��

)DKQ��0DWWKLDV��5D\�5HHV��DQG�$PHOLH�:XSSHUPDQQ���5HODWLRQDO�FRQWUDFWV� IRU�KRXVHKROG�

IRUPDWLRQ��IHUWLOLW\�FKRLFH�DQG�VHSDUDWLRQ���-RXUQDO�RI�SRSXODWLRQ�HFRQRPLFV�����QR������������

���������

)HUQiQGH]�.UDQ]��'DQLHO�� DQG� -HQQLIHU�5RII�� �&RPPLWPHQWV� DQG� WKH�0DULWDO�0DWFK�� 7KH�

(IIHFW� RI� $OLPRQ\� 5HIRUP� RQ� $VVRUWDWLYH�0DWFKLQJ�� ,=$�'LVFXVVLRQ� 3DSHU� 1R�� �������

��������

*HQDGHN��.DWLH�5���:HQG\�$��6WRFN��DQG�&KULVWLDQD�6WRGGDUG���1R�IDXOW�GLYRUFH�ODZV�DQG�

WKH�ODERU�VXSSO\�RI�ZRPHQ�ZLWK�DQG�ZLWKRXW�FKLOGUHQ���-RXUQDO�RI�+XPDQ�5HVRXUFHV�����QR��

�������������������

+XDQJ��<XWLQJ��-XDQ�3DQWDQR��+DQ�<H��DQG�-XQMLDQ�<L���3URSHUW\�'LYLVLRQ�XSRQ�'LYRUFH�DQG�

+RXVHKROG�'HFLVLRQV���-RXUQDO�RI�+XPDQ�5HVRXUFHV�������������������5���



-RQHV��/DUU\�(���5RGROIR�(��0DQXHOOL��DQG�(OOHQ�5��0F*UDWWDQ���:K\�DUH�PDUULHG�ZRPHQ�

ZRUNLQJ�VR�PXFK"���-RXUQDO�RI�'HPRJUDSKLF�(FRQRPLFV�����QR��������������������

.QHLS��7KRUVWHQ��DQG�*HUULW�%DXHU���(IIHFWV�RI�GLIIHUHQW�GLYRUFH�SUREDELOLWLHV�RQ�IHPDOH�ODERU�

IRUFH�SDUWLFLSDWLRQ�DQG�IHUWLOLW\���������������

.QRZOHV��-RKQ�$���:K\�DUH�PDUULHG�PHQ�ZRUNLQJ�VR�PXFK"�$Q�DJJUHJDWH�DQDO\VLV�RI�LQWUD�

KRXVHKROG�EDUJDLQLQJ�DQG� ODERXU�VXSSO\���5HYLHZ�RI�(FRQRPLF�6WXGLHV�����QR���� ��������

�����������

.RWOLNRII���������³&UD]\�6WDWH�'LIIHUHQFHV�LQ�&KLOG�6XSSRUW´��DFFHVVHG�2FWREHU������IURP�

�KWWSV���ZZZ�IRUEHV�FRP�VLWHV�NRWOLNRII������������FUD]\�VWDWH�GLIIHUHQFHV�LQ�FKLOG�

VXSSRUW�"VK ��F��G���������

1XQOH\��-RKQ�0���DQG�5LFKDUG�$ODQ�6HDOV�-U���&KLOG�FXVWRG\�UHIRUP��PDULWDO�LQYHVWPHQW�LQ�

FKLOGUHQ��DQG�WKH�ODERU�VXSSO\�RI�PDUULHG�PRWKHUV���/DERXU�(FRQRPLFV�����QR���������������

����

2OLYHWWL�� &�� ������� &KDQJHV� LQ� ZRPHQ¶V� KRXUV� RI� PDUNHW� ZRUN�� 7KH� UROH� RI� UHWXUQV� WR�

H[SHULHQFH��5HYLHZ�RI�(FRQRPLF�'\QDPLFV����������±�����

5DQJHO��0��$����������$OLPRQ\�ULJKWV�DQG�LQWUDKRXVHKROG�DOORFDWLRQ�RI�UHVRXUFHV��HYLGHQFH�

IURP�%UD]LO��7KH�(FRQRPLF�-RXUQDO���������������±�����

5H\QROGV� �������� ³7KH� 5HODWLRQVKLS� RI� 3URSHUW\� 'LYLVLRQ� DQG� $OLPRQ\�� WKH� 'LYLVLRQ� RI�

3URSHUW\�WR�$GGUHVV�1HHG´��)RUGKDP�/DZ�5HYLHZ��9RO������,VVXH����

6LHJHO��&KULVWLDQ���)HPDOH�UHODWLYH�ZDJHV��KRXVHKROG�VSHFLDOL]DWLRQ�DQG�IHUWLOLW\���5HYLHZ�RI�

(FRQRPLF�'\QDPLFV���������������������



6WHYHQVRQ��%HWW\�³'LYRUFH�/DZ�DQG�ZRPHQ¶V�/DERU�6XSSO\�´�-RXUQDO�RI�(PSLULFDO�/HJDO�

6WXGLHV�������

9RHQD�� $OHVVDQGUD�� <RXUV�� 0LQH�� DQG� 2XUV�� 'R� 'LYRUFH� /DZV� $IIHFW� WKH� ,QWHUWHPSRUDO�

%HKDYLRU�RI�0DUULHG�&RXSOHV"�$PHULFDQ�(FRQRPLF�5HYLHZ�������������������±�����



)LJXUHV�DQG�7DEOHV�

)LJXUH����7LPH�XVH�EHIRUH�DQG�DIWHU�WKH�SDVVLQJ�RI�UHGXFHG�DOLPRQ\�ODZV��5DZ�GDWD�

�

�

� �



7DEOH�����'HVFULSWLYH�VWDWLVWLFV�

� $786������������

� 1RQ�UHIRUP��FRQWURO��VWDWHV� 5HIRUPLQJ��WUHDWHG��VWDWHV�SUH�UHIRUP�

�
0HQ�

����

:RPHQ�

����

0HQ�

����

:RPHQ�

����

7LPH�
KRXVH�FKLOGFDUH� ������� ������� ������� �������ࢢ�

7LPH�SHUVRQDO� ��������� ��������� ���������ࢢ ���ࢢ�����

7LPH�ZRUN� ������� ������� �ࢢ������� �������

7LPH�FDUHHU� ������� ������� �ࢢ������� �������

� � � � �

$JH� ������ ������ ���ࢢ���� �ࢢ������

:LWK�FKLOGUHQ� ������ ������ �����ࢢ�� �ࢢ������

:KLWH� ������ ������ �����ࢢ�� ������

%ODFN� ����� ����� �ࢢ����� �����

$VLDQ� ����� ����� �ࢢ����� ����ࢢ��

+LVSDQLF� ������ ������ �ࢢ������ ������

2WKHU� ����� ����� �ࢢ����� �����

/HVV�WKDQ�KLJK�
VFKRRO� ����� ����� �ࢢ����� �����

+LJK�VFKRRO�
GHJUHH� ������ ������ ������ ������

6RPH�FROOHJH� ������ ������ �ࢢ������ ������ࢢ�

&ROOHJH�GHJUHH� ������ ������ �ࢢ������ �ࢢ������

)XOO�WLPH�ZRUNHU� ������ ������ �ࢢ������ ������

3DUW�WLPH�ZRUNHU� ����� ������ ����ࢢ�� �ࢢ������

,QDFWLYH�RU�
XQHPSOR\HG� ������ ������ �ࢢ������ �ࢢ������

� � � � �

1�REV� ������� ������� ������ ������

1RWHV������QGLFDWHV�WKDW�WKH�GLIIHUHQFH�EHWZHHQ�WUHDWHG�DQG�FRQWURO�VWDWHV�LV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�WKH,�ࢢ�
OHYHO�RU�PRUH��7UHDWHG�VWDWHV�DUH��$ODEDPD���������&RORUDGR���������,OOLQRLV���������0DLQH���������
0DVVDFKXVHWWV���������1HZ�-HUVH\���������1HZ�0H[LFR��������DQG�1HZ�<RUN���������7H[DV�LV�H[FOXGHG�
IURP�WKH�VDPSOH�IRU�KDYLQJ�SDVVHG�D�UHIRUP�LQ�RSSRVLWH�GLUHFWLRQ��WKDW�LV��DXJPHQWLQJ�WKH�DOLPRQ\�ULJKWV�RI�
H[�VSRXVHV��6RXUFH��$786��ZDYHV�IURP������WR�������



�

� �



7DEOH�����7KH�LPSDFW�RI�UHGXFHG�DOLPRQ\�RQ�WLPH�XVH��GDLO\�PLQXWHV�SHU�\HDU�VLQFH�WKH�UHIRUP��

� 'HSHQGHQW�YDULDEOH��PLQXWHV�SHU�GD\�

� +RXVH�	�FKLOG�FDUH� 3HUVRQDO�FDUH�	�OHLVXUH� :RUN� &DUHHU� 2WKHU�

� ���� ���� ���� ���� ���� ���� ���� ���� ���� �����

&KDQJH�LQ�WKH�WLPH�RI�PDUULHG�ZRPHQ� ������� ������� ������� ������� ������ ������ ������ ������ ������� �������

� �������� �������� �������� �������� �������� �������� �������� �������� �������� ��������

&KDQJH�LQ�WKH�WLPH�RI�PDUULHG�PHQ�� ������� ������� ������ ������ ������� ������� ������� ������� ������ ������

� �������� �������� �������� �������� �������� �������� �������� �������� �������� ��������

&KDQJH�LQ�WKH�WLPH�RI�PDUULHG�ZRPHQ��

FRPSDUHG�WR�WKH�FKDQJH�LQ�WKH�WLPH��

RI�PDUULHG�PHQ� ������� ������� ������� ������� ������ ������ ������ ������ ������� �������

� �������� �������� �������� �������� �������� �������� �������� �������� �������� ��������

,PSDFW�������\HDUV�DIWHU�WKH�UHIRUP�� � � � � � � � � � �

�����&KDQJH�LQ�WKH�WLPH�RI�PDUULHG�ZRPHQ� ������ ������ ������ ������ ������ ������ ������ ������ ������� �������

�����&KDQJH�LQ�WKH�WLPH�RI�PDUULHG�ZRPHQ�

�����FRPSDUHG�WR�WKH�FKDQJH�LQ�WKH�WLPH��

�����RI�PDUULHG�PHQ� ������ ������ ������ ������ ������ ������ ������ ������ ������� �������

1� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������

$GM�5�� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

� � � � � � �

6WDWH�DQG�\HDU�)(� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�



$JH�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

(GXFDWLRQ�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

5DFH�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

3DUWQHU�FRQWUROV��DJH��HGXFDWLRQ�DQG�UDFH�� 12� <(6� 12� <(6� 12� <(6� 12� <(6� 12� <(6�

1RWHV��7KH�WDEOH�VKRZV�WKH�FKDQJH�LQ�GDLO\�PLQXWHV�LQ�WKH�YDULRXV�DFWLYLWLHV�SHU�\HDU�VLQFH�WKH�UHIRUPV�SDVVHG��7UHDWHG�VWDWHV�DUH��$ODEDPD���������&RORUDGR�
��������,OOLQRLV���������0DLQH���������0DVVDFKXVHWWV���������1HZ�-HUVH\���������1HZ�0H[LFR��������DQG�1HZ�<RUN���������7H[DV�LV�H[FOXGHG�IURP�WKH�VDPSOH�
IRU�KDYLQJ�SDVVHG�D�UHIRUP�LQ�RSSRVLWH�GLUHFWLRQ��WKDW�LV��DXJPHQWLQJ�WKH�DOLPRQ\�ULJKWV�RI�H[�VSRXVHV��5REXVW�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�DUH�FOXVWHUHG�DW�WKH�
VWDWH�OHYHO���S��������S��������S�����6RXUFH��$786��ZDYHV�IURP������WR�������

�



7DEOH�����7KH�LPSDFW�RI�UHGXFHG�DOLPRQ\�RQ�WLPH�XVH�RI�PDUULHG�ZRPHQ�E\�WKH�OHYHO�RI�HGXFDWLRQ�

� 'HSHQGHQW�YDULDEOH��PLQXWHV�SHU�GD\�
� 3DQHO�D��5HVXOWV�E\�WKH�OHYHO�RI�HGXFDWLRQ�RI�WKH�ZLIH�
� +RXVH�	�FKLOG�FDUH� 3HUVRQDO�FDUH�	�OHLVXUH� :RUN�

�
:LIH�KDV�
PRUH�WKDQ�
KLJK�VFKRRO�

����

:LIH�KDV�
KLJK�VFKRRO�
RU�OHVV�
����

:LIH�KDV�
PRUH�WKDQ�
KLJK�VFKRRO�

����

:LIH�KDV�
KLJK�VFKRRO�
RU�OHVV�
����

:LIH�KDV�
PRUH�WKDQ�
KLJK�VFKRRO�

����

:LIH�KDV�
KLJK�VFKRRO�
RU�OHVV�
����

(IIHFW�SHU�\HDU�VLQFH�WKH�UHIRUP� ������� ������ ������� ������� ������ ������
� �������� �������� �������� �������� �������� ��������
�
,PSDFW�������\HDUV�DIWHU�WKH�UHIRUP�� ������ ����� ������ ������ ������ ������
1� ������� ������� ������� ������� ������� �������
$GM�5�� ����� ����� ����� ����� ����� �����
� 3DQHO�E��5HVXOWV�E\�WKH�FRPELQHG�OHYHO�RI�HGXFDWLRQ�RI�WKH�KXVEDQG�DQG�WKH�ZLIH�
� +RXVH�	�FKLOG�FDUH� 3HUVRQDO�FDUH�	�OHLVXUH� :RUN�

�

:LIH�KDV�
DV�PXFK�
RU�PRUH�
HGXFDWLRQ�
WKDQ�

KXVEDQG�
����

:LIH�KDV�OHVV�
HGXFDWLRQ�WKDQ�
WKH�KXVEDQG�

����

:LIH�KDV�
DV�PXFK�
RU�PRUH�
HGXFDWLRQ�
WKDQ�

KXVEDQG�
����

:LIH�KDV�OHVV�
HGXFDWLRQ�WKDQ�
WKH�KXVEDQG�

����

:LIH�KDV�
DV�PXFK�
RU�PRUH�
HGXFDWLRQ�
WKDQ�

KXVEDQG�
����

:LIH�KDV�OHVV�
HGXFDWLRQ�WKDQ�
WKH�KXVEDQG�

����
(IIHFW�SHU�\HDU�VLQFH�WKH�UHIRUP� ������� ������� ������� ������� ������ ������
� �������� �������� �������� �������� �������� ��������
�
,PSDFW�������\HDUV�DIWHU�WKH�UHIRUP�� ������ ������ ������ ������ ������ ������
1� ������� ������� ������� ������� ������� �������
$GM�5�� ����� ����� ����� ����� ����� �����
6WDWH�DQG�\HDU�)(� <(6� <(6� <(6� <(6� <(6� <(6�
$JH�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6�
(GXFDWLRQ�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6�
5DFH�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6�
3DUWQHU�FRQWUROV��DJH��HGXFDWLRQ�DQG�UDFH�� <(6� <(6� <(6� <(6� <(6� <(6�



1RWHV��7KH�WDEOH�VKRZV�WKH�FKDQJH�LQ�GDLO\�PLQXWHV�LQ�WKH�YDULRXV�DFWLYLWLHV�SHU�\HDU�VLQFH�WKH�UHIRUPV�SDVVHG��7UHDWHG�VWDWHV�DUH��$ODEDPD���������&RORUDGR�
��������,OOLQRLV���������0DLQH���������0DVVDFKXVHWWV���������1HZ�-HUVH\���������1HZ�0H[LFR��������DQG�1HZ�<RUN���������7H[DV�LV�H[FOXGHG�IURP�WKH�VDPSOH�
IRU�KDYLQJ�SDVVHG�D�UHIRUP�LQ�RSSRVLWH�GLUHFWLRQ��WKDW�LV��DXJPHQWLQJ�WKH�DOLPRQ\�ULJKWV�RI�H[�VSRXVHV��5REXVW�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�DUH�FOXVWHUHG�DW�WKH�
VWDWH�OHYHO���S��������S��������S�����6RXUFH��$786��ZDYHV�IURP������WR�������

�

� �



7DEOH�����7KH�LPSDFW�RI�UHGXFHG�DOLPRQ\�RQ�WLPH�XVH�RI�PDUULHG�ZRPHQ��GDLO\�PLQXWHV�SHU�\HDU�VLQFH�WKH�UHIRUP���PHFKDQLVPV�

� $QDO\VLV�RI�ZRUN�WLPH�
$QDO\VLV�RI�KRXVH�DQG�

FKLOGFDUH�WLPH� $QDO\VLV�RI�IHUWLOLW\�

� 0LQXWHV�SHU�GD\� 0XOWLQRPLDO�ORJLW� 0LQXWHV�SHU�GD\� � � �

�
%DVHOLQH�

SUHIHUUHG�

VSHF��

����

&RQWUROOLQJ�

IRU��

\RXQJHU�
WKDQ�

VL[�FKLOG�

����

&RQWURO�
IRU�

ZRUN�QR
Q�ZRUN�

����

������
FRQWUROV�IRU�

SDUW�
WLPH�IXOO�
WLPH�VWDWXV�

����

3URE��RI�
ZRUNLQJ�
IXOO�WLPH�

����

3URE��RI�
ZRUNLQJ�
SDUW�
WLPH�

����

%DVHOLQH�

SUHIHUUHG�

VSHF��

����

&RQWUROOLQJ�

IRU�\RXQJHU�
WKDQ�

VL[�FKLOG�

����

1HZERUQ�

����

1HZERUQ�
RI�KLJKO\�
HGXFDWHG�
ZRPHQ�

����

1HZERUQ�
RI�ORZ�
HGXFDWHG�
ZRPHQ�

�����

(IIHFW�SHU�\HDU�
VLQFH�WKH�UHIRUP� ������ ������ ������ ������ ������ ������ ������� ������� ������� ������� �������

� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� ��������

,PSDFW�������\HDUV�
DIWHU�WKH�UHIRUP�� ������ ������ ����� ����� ����� ������ ������ ������ ������� ������� ������

1� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������

$GM�5�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

6WDWH�DQG�\HDU�)(� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

$JH�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

(GXFDWLRQ�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

5DFH�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�



3DUWQHU�FRQWUROV�
�DJH��HGXFDWLRQ�DQG�
UDFH�� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

<HDU�)(��
7UHDWPHQW� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

1RWHV��7KH�WDEOH�VKRZV�WKH�FKDQJH�LQ�GDLO\�PLQXWHV�LQ�WKH�YDULRXV�DFWLYLWLHV�SHU�\HDU�VLQFH�WKH�UHIRUPV�SDVVHG��7UHDWHG�VWDWHV�DUH��$ODEDPD���������&RORUDGR���������
,OOLQRLV���������0DLQH���������0DVVDFKXVHWWV���������1HZ�-HUVH\���������1HZ�0H[LFR��������DQG�1HZ�<RUN���������7H[DV�LV�H[FOXGHG�IURP�WKH�VDPSOH�IRU�KDYLQJ�
SDVVHG�D�UHIRUP�LQ�WKH�RSSRVLWH�GLUHFWLRQ��WKDW�LV��DXJPHQWLQJ�WKH�DOLPRQ\�ULJKWV�RI�H[�VSRXVHV��5REXVW�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�DUH�FOXVWHUHG�DW�WKH�VWDWH�OHYHO��
�S��������S��������S�����6RXUFH��$786��ZDYHV�IURP������WR�������

�

�

�

�

�

�

�

�

�

�

�

�

�



7DEOH��$���5REXVWQHVV�WHVWV��7KH�HIIHFW�RI�UHGXFHG�DOLPRQ\�RQ�ZRUN�DQG�FDUHHU�WLPH�RI�PDUULHG�ZRPHQ��

� 'HSHQGHQW�YDULDEOH��PLQXWHV�SHU�GD\� � � �

�
$YHUDJH�SRVW�

WUHDWPHQW�

HIIHFW�

6HSDUDWH�UHJUHVVLRQ�
XVLQJ�

RQO\�ZRPHQ�

/LQHDU�WUHQG�DQG�LWV�

LQWHUDFWLRQ�ZLWK�

WUHDWPHQW�LQVWHDG�RI��

\HDU�HIIHFWV�

<HDU�IL[HG�HIIHFWV�

LQWHUDFWHG�

:LWK�

WUHDWPHQW�
7H[DV�YHUVXV�QRQ�
UHIRUPLQJ�VWDWHV�

$JH�FXWRII�IRU�ZRPHQ�
VHW�DW����

$JH�FXWRII�IRU�ZRPHQ�
VHW�DW���

�
:RUN�

����

&DUHHU�

����

:RUN�

����

&DUHHU�

����

:RUN�

����

&DUHHU�

����

:RUN�

����

&DUHHU�

����

:RUN�

����

&DUHHU�

�����

:RUN�

�����

&DUHHU�

�����

:RUN�

�����

(IIHFW�SHU�\HDU��

VLQFH�WKH�UHIRUP� ������� ������� ������ ������ ������ ������ ������ ������
�

������ ������� ������ ������ ������ �����

� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� ��������

� � � � � � � � � � � � � �

,PSDFW��������

\HDUV�DIWHU��

WKH�UHIRUP��� ������ ������ ������ ������ ������� ������ ������ ������
�

�����
�

������ ������� ������� ������� ������

1� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������

$GM�5�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

6WDWH�DQG�\HDU�)(� <(6� <(6� <(6� <(6� <(6�� <(6�� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

$JH�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

(GXFDWLRQ�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

5DFH�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�



3DUWQHU�FRQWUROV��

�DJH��HGXFDWLRQ�

�DQG�UDFH�� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

1RWHV��7KH�WDEOH�VKRZV�WKH�FKDQJH�LQ�GDLO\�PLQXWHV�LQ�WKH�YDULRXV�DFWLYLWLHV�SHU�\HDU�VLQFH�WKH�UHIRUPV�SDVVHG��H[FHSW�FROXPQV�����DQG�����ZKLFK�VKRZ�WKH�DYHUDJH�HIIHFW�IRU�WKH�HQWLUH�SRVW�
WUHDWPHQW�SHULRG����,Q�FROXPQV�����DQG�����WKH�LPSDFW�LV�FDOFXODWHG�GLYLQJ�WKH�DYHUDJH�SRVW�WUHDWPHQW�HIIHFW�E\�WKH�PHDQ�RI�WKH�GHSHQGHQW�YDULDEOH�SUH�UHIRUP�LQ�WUHDWHG�VWDWHV����2QO\�VWDWH�IL[HG�
HIIHFWV��&ROXPQV�����DQG�������6SHFLILFDWLRQ�ZLWK�7H[DV�DV�WKH�RQO\�WUHDWHG�VWDWH�YHUVXV�WKH�QRQ�UHIRUPLQJ�VWDWHV��7KH�FRHIILFLHQW�VKRZV�WKH�DYHUDJH�HIIHFW�SRVW�WUHDWPHQW��L�H���SRVW�������DQG�
WKH�HFRQRPLF�HIIHFW�LV�EDVHG�RQ�WKDW�DYHUDJH�HIIHFW��&ROXPQV������DQG�������6SHFLILFDWLRQ�ZLWK�QHYHU�PDUULHG�ZRPHQ�DV�WKH�FRQWURO�JURXS��7UHDWHG�VWDWHV�DUH��$ODEDPD���������&RORUDGR���������
,OOLQRLV���������0DLQH���������0DVVDFKXVHWWV���������1HZ�-HUVH\���������1HZ�0H[LFR��������DQG�1HZ�<RUN���������7H[DV�LV�H[FOXGHG�IURP�WKH�VDPSOH�IRU�KDYLQJ�SDVVHG�D�UHIRUP�LQ�RSSRVLWH�
GLUHFWLRQ��WKDW�LV��DXJPHQWLQJ�WKH�DOLPRQ\�ULJKWV�RI�H[�VSRXVHV��5REXVW�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�DUH�FOXVWHUHG�DW�WKH�VWDWH�OHYHO���S��������S��������S�����6RXUFH��$786��ZDYHV�
IURP������WR�������

7DEOH��%���5REXVWQHVV�WHVWV��7KH�HIIHFW�RI�UHGXFHG�DOLPRQ\�RQ�ZRUN�DQG�FDUHHU�WLPH�RI�PDUULHG�ZRPHQ��

� 'HSHQGHQW�YDULDEOH��PLQXWHV�SHU�GD\�

�

5HODWLYH�WR�
QHYHU�PDUULHG�
ZRPHQ�LQVWHDG�
RI�PDUULHG�PHQ�

3ODFHER��VLQJOH�
ZRPHQ�YHUVXV�
VLQJOH�PHQ�

6PDOO�GLIIHUHQFH�LQ�
HDUQLQJV�SRWHQWLDO�
EHWZHHQ�VSRXVHV�

/DUJH�GLIIHUHQFH�LQ�
HDUQLQJV�SRWHQWLDO�
EHWZHHQ�VSRXVHV�

:LWKRXW�FRPPXQLW\�
SURS��RU�KLJK�FKLOG�
VXSSRUW�VWDWHV�

2QO\�FRPPXQLW\�
SURS��RU�KLJK�FKLOG�
VXSSRUW�VWDWHV�

�
:RUN�

����

&DUHHU�

����

:RUN�

����

&DUHHU�

����

:RUN�

����

&DUHHU�

����

:RUN�

����

&DUHHU�

����

:RUN�

����

&DUHHU�

�����

:RUN�

�����

&DUHHU�

�����

(IIHFW�SHU�\HDU��

VLQFH�WKH�UHIRUP� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ ������

� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� �������� ��������

� � � � � � � � � � � � �

,PSDFW��������

\HDUV�DIWHU�� ������ ������ ����� ����� ������ ������ ������ ������ ������� ������� ������� �������



WKH�UHIRUP���

1� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� ������� �������

$GM�5�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �����

6WDWH�DQG�\HDU�)(� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

$JH�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

(GXFDWLRQ�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

5DFH�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

3DUWQHU�FRQWUROV��

�DJH��HGXFDWLRQ�

�DQG�UDFH�� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6� <(6�

1RWHV��7KH�WDEOH�VKRZV�WKH�FKDQJH�LQ�GDLO\�PLQXWHV�LQ�WKH�YDULRXV�DFWLYLWLHV�SHU�\HDU�VLQFH�WKH�UHIRUPV�SDVVHG��H[FHSW�FROXPQV�����DQG�����ZKLFK�VKRZ�WKH�DYHUDJH�HIIHFW�IRU�WKH�HQWLUH�SRVW�
WUHDWPHQW�SHULRG��&ROXPQV�����DQG������FROXPQV�����DQG�������WKH�GLIIHUHQFH�LQ�HDUQLQJV�SRWHQWLDO�EHWZHHQ�VSRXVHV�LV�VPDOOHU��ODUJHU��WKDQ�WKH�VDPSOH�DYHUDJH���&ROXPQV�����WR�������+LJK�
FKLOG�VXSSRUW�VWDWHV�DUH�&RORUDGR��&RQQHFWLFXW��0LVVLVVLSSL��1HYDGD��1HZ�0H[LFR��1RUWK�&DUROLQD��1RUWK�'DNRWD��DQG�:LVFRQVLQ��&RPPXQLW\�SURSHUW\�VWDWHV�DUH�$UL]RQD��&DOLIRUQLD��,GDKR��
/RXLVLDQD��1HYDGD��1HZ�0H[LFR��7H[DV��H[FOXGHG���:DVKLQJWRQ��DQG�:LVFRQVLQ��7UHDWHG�VWDWHV�DUH��$ODEDPD���������&RORUDGR���������,OOLQRLV���������0DLQH���������0DVVDFKXVHWWV���������
1HZ�-HUVH\���������1HZ�0H[LFR��������DQG�1HZ�<RUN���������7H[DV�LV�H[FOXGHG�IURP�WKH�VDPSOH�IRU�KDYLQJ�SDVVHG�D�UHIRUP�LQ�RSSRVLWH�GLUHFWLRQ��WKDW�LV��DXJPHQWLQJ�WKH�DOLPRQ\�ULJKWV�
RI�H[�VSRXVHV��5REXVW�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�DUH�FOXVWHUHG�DW�WKH�VWDWH�OHYHO���S��������S��������S�����6RXUFH��$786��ZDYHV�IURP������WR�������



7DEOH�����7KH�LPSDFW�RI�UHGXFHG�DOLPRQ\�RQ�WKH�SUREDELOLW\�RI�GLYRUFH�DPRQJ�ZRPHQ�

� 'HSHQGHQW�YDULDEOH��EHLQJ�GLYRUFHG�RU�VHSDUDWHG�

� %DVHOLQH�

VSHFLILFDWLRQ�

����

$YHUDJH�

SRVW�

WUHDWPHQW�

HIIHFW�

����

:RPHQ�ZLWK�
PRUH�WKDQ�
KLJK�VFKRRO�

����

:RPHQ�ZLWK�
KLJK�VFKRRO�
RU�OHVV�

����

:RPHQ�
ZLWKRXW�
FKLOGUHQ�

����

:RPHQ�

ZLWK��

FKLOGUHQ�

����

(IIHFW�SHU�\HDU�VLQFH�WKH�UHIRUP�� ������ ������� ������ ������ ������ ������

� �������� �������� �������� �������� �������� ��������

1� ������� ������� ������� ������� ������� �������

$GM�5�� ����� ����� ����� ����� ����� �����

� � �

6WDWH�DQG�\HDU�)(� <(6� <(6� <(6� <(6� <(6� <(6�

$JH�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6�

(GXFDWLRQ�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6�

5DFH�FRQWUROV� <(6� <(6� <(6� <(6� <(6� <(6�

1RWHV��7KH�WDEOH�VKRZV�WKH�FKDQJH�LQ�WKH�SUREDELOLW\�RI�EHLQJ�GLYRUFHG�RU�VHSDUDWHG�SHU�\HDU�VLQFH�WKH�UHIRUPV�SDVVHG���,Q�FROXPQ�����WKH�FRHIILFLHQW�VKRZV�WKH�
DYHUDJH�DIIHFW�IRU�WKH�HQWLUH�SRVW�WUHDWPHQW�SHULRG��7UHDWHG�VWDWHV�DUH��$ODEDPD���������&RORUDGR���������,OOLQRLV���������0DLQH���������0DVVDFKXVHWWV���������
1HZ�-HUVH\���������1HZ�0H[LFR��������DQG�1HZ�<RUN���������7H[DV� LV�H[FOXGHG�IURP�WKH�VDPSOH�IRU�KDYLQJ�SDVVHG�D�UHIRUP�LQ�RSSRVLWH�GLUHFWLRQ�� WKDW� LV��
DXJPHQWLQJ�WKH�DOLPRQ\�ULJKWV�RI�H[�VSRXVHV��5REXVW�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�DUH�FOXVWHUHG�DW�WKH�VWDWH�OHYHO���S��������S��������S�����6RXUFH��$786��
ZDYHV�IURP������WR�������

� �



7DEOH�����7KH�LPSDFW�RI�UHGXFHG�DOLPRQ\�RQ�WKH�FKDUDFWHULVWLFV�RI�PDUULHG�FRXSOHV�

� � � 0XOWLQRPLDO�/RJLW�5HJUHVVLRQ� �

�

7\SH�RI�FRXSOH�GHILQHG�

E\�

WKH�HGXFDWLRQ�OHYHO�

7\SH�RI�FRXSOH�GHILQHG�

E\�

DJH�

7\SH�RI�FRXSOH�GHILQHG�

E\�

UDFH�

� 7KH�KXVEDQG�

KDV�PRUH�

HGXFDWLRQ�

����

+XVEDQG�

DQG�ZLIH�

KDYH�WKH�

VDPH�OHYHO�

RI�

HGXFDWLRQ�

����

7KH�ZLIH�

KDV�PRUH�

HGXFDWLRQ�

����

7KH�
KXVEDQG�

LV�ROGHU�

����

+XVEDQG�

DQG�ZLIH�

KDYH�WKH�

VDPH�DJH�

����

7KH�ZLIH�

LV�ROGHU�

����

+XVEDQG�
LV�ZKLWH�

DQG�ZLIH�

LV�

QRQ�
ZKLWH�

����

+XVEDQG�

DQG�ZLIH�

DUH�RI�

WKH�VDPH�

UDFH�

����

:LIH�LV�

:KLWH�
DQG�

+XVEDQG�
LV�QRQ�
ZKLWH�

����

&KDQJH�LQ�WKH�SUREDELOLW\�

SHU�\HDU�VLQFH�WKH�UHIRUP�SDVVHG� ������ ������ ������� ������ ������� ������� ������ ������ �������

� �������� �������� �������� �������� �������� ������� �������� �������� ��������

0HDQ�SUREDELOLW\�RI�WKDW�W\SH�

RI�FRXSOH� ����� ����� ����� ����� ����� ����� ����� ����� �����

1� ������� ������� �������

$GM�5�� ����� ����� �����

6WDWH�DQG�\HDU�)(� <(6� <(6� <(6�

$JH�FRQWUROV� <(6� <(6� <(6�



(GXFDWLRQ�FRQWUROV� <(6� <(6� <(6�

5DFH�FRQWUROV� <(6� <(6� <(6�

3DUWQHU�FRQWUROV��DJH��HGXFDWLRQ�DQG�UDFH�� <(6� <(6� <(6�

1RWHV��7KH�WDEOH�VKRZV�WKH�FKDQJH�LQ�LQ�WKH�SUREDELOLW\�RI�HDFK�W\SH�RI�FRXSOH�SHU�\HDU�VLQFH�WKH�UHIRUPV�SDVVHG��7UHDWHG�VWDWHV�DUH��$ODEDPD���������&RORUDGR�
��������,OOLQRLV���������0DLQH���������0DVVDFKXVHWWV���������1HZ�-HUVH\���������1HZ�0H[LFR��������DQG�1HZ�<RUN���������7H[DV�LV�H[FOXGHG�IURP�WKH�VDPSOH�
IRU�KDYLQJ�SDVVHG�D�UHIRUP�LQ�RSSRVLWH�GLUHFWLRQ��WKDW�LV��DXJPHQWLQJ�WKH�DOLPRQ\�ULJKWV�RI�H[�VSRXVHV��5REXVW�VWDQGDUG�HUURUV�LQ�SDUHQWKHVHV�DUH�FOXVWHUHG�DW�WKH�
VWDWH�OHYHO���S��������S��������S�����6RXUFH��$786��ZDYHV�IURP������WR�������

�

�

��������������������


