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ABSTRACT

IZA DP No. 14502 JUNE 2021

Why Making Promotion after a Burnout 
Is like Boiling the Ocean*

Recent studies have explored hiring discrimination as an obstacle to former burnout 

patients. Many workers, however, return to the same employer, where they face an even 

more severe aftermath of burnout syndrome: promotion discrimination. To our knowledge, 

we are the first to directly address this issue in research. More specifically, we conducted 

a vignette experiment with 406 genuine managers, testing the potential of the main 

burnout stigma theoretically described in the literature as potential mediators of promotion 

discrimination. Estimates reveal that compared to employees without an employment 

interruption, former burnout patients have no less than a 34.4% lower probability 

of receiving a promotion. Moreover, these employees are perceived as having low (1) 

leadership, (2) learning capacity, (3) motivation, (4) autonomy and (5) stress tolerance, 

as well as being (6) less capable of taking on an exemplary role, (7) having worse current 

and (8) future health, (9) collaborating with them is regarded more negatively, and (10) 

managers perceive them as having fewer options to leave the organisation if denied a 

promotion. Four of these perceptions, namely lower leadership capacities, stress tolerance, 

abilities to take on an exemplary role and chances of finding another job explain almost 

half the burnout effect on promotion probabilities.
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1. IQWURGXFWLRQ 

0RVW UHVHDUFK RQ EXUQRXW V\QGURPH LV FHQWUHG DURXQG LWV GHWHUPLQDQWV. ,Q DGGLWLRQ, 
LWV VKRUW-WHUP LPSDFW RQ ERWK KHDOWK DQG ZRUN-UHODWHG RXWFRPHV KDV EHHQ ZHOO 
GRFXPHQWHG (BDNNHU & DHPHURXWL, 2017). 7KH ORQJHU-WHUP HIIHFWV RI EXUQRXW, LQ 
FRQWUDVW, KDYH UHFHLYHG OHVV DWWHQWLRQ. +RZHYHU, WKH VRFLHWDO DQG LQGLYLGXDO 
DIWHUPDWK RI EXUQRXW V\QGURPH FRXOG OLQJHU IRU \HDUV DIWHU SDWLHQWV¶ DFXWH VWDWH RI 
XWWHU H[KDXVWLRQ. 7KLV µEXUQRXW DIWHUPDWK¶ LV W\SLFDOO\ LQLWLDWHG E\ D VLFN OHDYH VSHOO 
LQ ZKLFK SDWLHQWV RIWHQ WDNH PRQWKV WR UHFRYHU, IROORZHG E\ DQ DUGXRXV UHWXUQ-WR-
ZRUN SURFHVV EHFDXVH RI UHVLGXDO RU UHWXUQLQJ H[KDXVWLRQ (BRãWMDQþLþ & .RUDþLQ, 
2014; .lUNNlLQHQ, 6DDUDQHQ, +LOWXQHQ, 5\\QlQHQ & 5lVlQHQ, 2017).  

,QGHHG, UHFHQW UHVHDUFK KDV LPSOLHG WKDW KLULQJ SHQDOWLHV LQIOLFWHG E\ 
HPSOR\HUV XSRQ IRUPHU EXUQRXW SDWLHQWV H[LVW LQ WKH ODERXU PDUNHW (3XUYDQRYD & 
0XURV, 2010; 6WHUNHQV, BDHUW, 5RRPDQ & DHURXV, 2020). +RZHYHU, FRPSDUHG WR 
H[WHUQDO KLULQJ GLVFULPLQDWLRQ, SURPRWLRQ GLVFULPLQDWLRQ (L.H., LQWHUQDO KLULQJ) FRXOG EH 
DQ HTXDOO\²LI QRW PRUH²GDPDJLQJ FRQVHTXHQFH RI EXUQRXW IRU WZR UHDVRQV. FLUVW, 
EXUQRXW SDWLHQWV RIWHQ YROXQWDULO\ UHWXUQ WR WKHLU SULRU HPSOR\HU DIWHU WKHLU VLFN OHDYH 
(3HUVNL, *URVL, 3HUVNL & 1LHPL, 2017) DQG, WKXV, DYRLG KLULQJ SHQDOWLHV LQ WKH H[WHUQDO 
MRE PDUNHW. 0RUH VR, PRVW EXURSHDQ FRXQWULHV DQG WKH 8QLWHG 6WDWHV RI APHULFD 
(86A) H[SOLFLWO\ IRUELG GLVFULPLQDWLRQ EDVHG RQ PHQWDO KHDOWK DQG, WKHUHIRUH, OHJDOO\ 
VHFXUH WKH HPSOR\PHQW RI ZRUNHUV RQ VLFN OHDYH (EE2C, 2016; 0FDDLG, 2008). 
0RUHRYHU, LQWHUYLHZV UHYHDO WKDW WKHVH HPSOR\HHV, DOWKRXJK WHPSRUDULO\ VSDUHG 
IURP H[WHUQDO KLULQJ GLVFULPLQDWLRQ, UHSRUW H[SHULHQFLQJ LQWHUSHUVRQDO SUREOHPV DW 
WKHLU RULJLQDO ZRUNSODFH (BRãWMDQþLþ & .RUDþLQ, 2014). 6HFRQG, ZKHQ DSSO\LQJ IRU 
DQRWKHU MRE, IRUPHU SDWLHQWV FRXOG DOVR FKRRVH WR NHHS WKHLU KLVWRU\ RI EXUQRXW 
KLGGHQ WR DYRLG H[WHUQDO KLULQJ GLVFULPLQDWLRQ. +RZHYHU, FRQFHDOLQJ EXUQRXW FRPHV 
DW WKH FRVW RI WUDQVSDUHQF\ WRZDUGV QHZ HPSOR\HUV. 5HJDUGLQJ WKH GLVFORVXUH RI 
EXUQRXW, WKH RSSRVLWH VHHPV WR EH WUXH FRQFHUQLQJ LQWHUQDO KLULQJ. BXUQRXW JUDGXDOO\ 
GHYHORSV XQGHU WKH ZDWFKIXO JD]H RI WKH FXUUHQW HPSOR\HU DQG WKH ZRUNHU¶V 
FROOHDJXHV. AOWKRXJK SDWLHQWV DUH QRW OHJDOO\ REOLJHG WR UHYHDO WKH H[DFW UHDVRQ IRU 
WKHLU VLFN OHDYH (EE2C, 2016), NQRZOHGJH RI WKH HPSOR\HH¶V EXUQRXW LV SUDFWLFDOO\ 
XQDYRLGDEOH EHFDXVH RI WKH HPSOR\HU¶V FUXFLDO UROH LQ WKH UHWXUQ-WR-ZRUN SURFHVV 
(5RRPDQ HW DO., 2020). 2SSRUWXQLWLHV, WKHUHIRUH, DULVH IRU XQHTXDO WUHDWPHQW (VXFK 
DV SURPRWLRQ GLVFULPLQDWLRQ) EDVHG RQ D KLVWRU\ RI EXUQRXW. 7R WKH EHVW RI RXU 
NQRZOHGJH, RXU VWXG\ LV WKH ILUVW WR GLUHFWO\ LQYHVWLJDWH SURPRWLRQ GLVFULPLQDWLRQ 
DJDLQVW IRUPHU EXUQRXW SDWLHQWV.  

FURP D WKHRUHWLFDO SRLQW RI YLHZ, WZR VHPLQDO WKHRULHV DUH XVHG WR H[SODLQ DVSHFWV 
RI KLULQJ GLVFULPLQDWLRQ, QDPHO\ WDVWH-EDVHG (BHFNHU, 1957) DQG VWDWLVWLFDO (AUURZ, 
1973; 3KHOSV, 1972) GLVFULPLQDWLRQ. 7KHVH WKHRULHV PLJKW H[SODLQ UHGXFHG 
SURPRWLRQ FKDQFHV IRU EXUQRXW SDWLHQWV DV D FRQVHTXHQFH RI VWLJPDWLVDWLRQ. FLUVW, 
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LQ DQ DSSOLFDWLRQ RI WDVWH-EDVHG GLVFULPLQDWLRQ, GHFLVLRQ-PDNHUV PD\ IHDU WKDW WKH 
SURPRWLRQ RI IRUPHU EXUQRXW SDWLHQWV PLJKW UHVXOW LQ ORZHU SURIHVVLRQDO VDWLVIDFWLRQ 
RQ WKH SDUW RI WKHLU QHZ VXERUGLQDWHV, GLUHFW FROOHDJXHV RU KLHUDUFKLFDO VXSHULRUV ZLWK 
ZKRP WKH\ KDYH WR LQWHUDFW PRUH LQWHQVHO\ DIWHU WKHLU SURPRWLRQ. :KHQ GHFLVLRQ-
PDNHUV GHVLUH WR DYRLG WKLV SHUFHLYHG GLVXWLOLW\ LQ FROODERUDWLRQV, WKLV PLJKW UHVXOW LQ 
ORZHU SURPRWLRQ RSSRUWXQLWLHV IRU IRUPHU EXUQRXW SDWLHQWV. ,Q OLQH ZLWK WKLV UHDVRQLQJ, 
EXUQRXW SDWLHQWV H[SHULHQFH VWLJPDWLVDWLRQ (BURXZHUV, 2020; 0HQGHO, .LVVOLQJ, 
5HLFKKDUW, B�KQHU & +DPDQ, 2015) DQG LQGHHG VWUXJJOH ZLWK DFFHSWDQFH LQ 
RUJDQLVDWLRQV DIWHU UHWXUQLQJ WR ZRUN (BRãWMDQþLþ & .RUDþLQ, 2014).1 6HFRQG, 
DOWKRXJK WKH HPSOR\HU SRVVHVVHV LQIRUPDWLRQ RQ LQWHUQDO FDQGLGDWHV¶ SURGXFWLYLW\ LQ 
WKHLU FXUUHQW MREV, LQIRUPDWLRQDO IULFWLRQV DULVH ZKHQ SUHGLFWLQJ WKHLU SURGXFWLYLW\ LQ D 
GLIIHUHQW MRE DW D KLJKHU OHYHO.2  

AFFRUGLQJ WR WKH WKHRU\ RI VWDWLVWLFDO GLVFULPLQDWLRQ, D FDQGLGDWH¶V KLVWRU\ RI EXUQRXW, 
RU PRUH VSHFLILFDOO\, WKH HPSOR\HUV¶ VWLJPDWLVHG EHOLHIV VXUURXQGLQJ EXUQRXW SDWLHQWV 
DV D JURXS, DUH WKHQ XVHG WR HYDOXDWH WKH SHUIRUPDQFH SRWHQWLDO LQ WKH QHZ MRE UDWKHU 
WKDQ UHVROYH WKH LQIRUPDWLRQDO IULFWLRQV ZLWK NQRZOHGJH RI WKH FDQGLGDWH¶V LQGLYLGXDO 
SHUIRUPDQFH (AUURZ, 1973; 3KHOSV, 1972). ,Q SDUWLFXODU, 0HQGHO HW DO. (2015) KDYH 
VKRZQ WKDW IRUPHU EXUQRXW SDWLHQWV DUH SHUFHLYHG DV EHLQJ ZRUVH OHDGHUV DQG OHVV 
VWUHVV WROHUDQW, ZKLFK PLJKW EH SDUWLFXODUO\ UHOHYDQW LQ WKLV FRQWH[W.  

A WKLUG WKHRUHWLFDO PHFKDQLVP WKDW FRXOG H[SODLQ SURPRWLRQ GLVFULPLQDWLRQ LV WKH 
LQYLVLELOLW\ K\SRWKHVLV (CDVVLG\, DH9DUR & .DXKDQHQ, 2016; 0LOJURP & 2VWHU, 1987), 
ZKLFK VXJJHVWV WKDW WKH MRE VNLOOV RI VRPH HPSOR\HHV DUH QRW HDVLO\ GLVFRYHUHG E\ 
SRWHQWLDO QHZ HPSOR\HUV. 7KDW LV, WKH VR-FDOOHG LQYLVLEOH ZRUNHUV DUH OHVV OLNHO\ WR 
µEURDGFDVW¶ WKHLU SURGXFWLYLW\ SRWHQWLDO WR WKH PDUNHW DQG, DV D UHVXOW, KDYH IHZHU MRE 
RSSRUWXQLWLHV RXWVLGH WKH RUJDQLVDWLRQ. A SURPRWLRQ, KRZHYHU, ZRXOG FUHDWH D VWURQJ 
VLJQDO WKDW HQKDQFHV WKH SURPRWHG ZRUNHU¶V YLVLELOLW\ WR (SRDFKLQJ) FRPSHWLWRUV, 
LQFUHDVLQJ WKHLU MRE RSSRUWXQLWLHV. CRQVHTXHQWO\, UDWLRQDO HPSOR\HUV FRXOG WKHQ 
ZLWKKROG WKHLU LQYLVLEOH ZRUNHUV IURP D SURPRWLRQ WR IXUWKHU KLGH WKHLU FDSDFLWLHV, 
UHWDLQLQJ LQ-KRXVH WDOHQW DW D UHODWLYHO\ ORZ FRVW. ,Q OLQH ZLWK WKLV K\SRWKHVLV, PDQ\ 
UHFRYHULQJ EXUQRXW SDWLHQWV DUH µLQYLVLEOH ZRUNHUV¶ EHFDXVH WKH H[WHUQDO KLULQJ 
SHQDOWLHV IRUPHU EXUQRXW SDWLHQWV IDFH (6WHUNHQV HW DO., 2020) DQG WKHLU RIWHQ 
UHGXFHG VHQVH RI VHOI-HIILFDF\ (BRãWMDQþLþ & *DOLþ, 2020) FRXOG OLPLW WKHLU FRQQHFWLRQ 

                                                           
1 7KLV VWLJPDWLVDWLRQ DQG WKH FRUUHVSRQGLQJ GLVWDVWH FRXOG WKHQ EH IXUWKHU DPSOLILHG EHFDXVH WKH 
SURPRWHG HPSOR\HH WDNHV RQ D KLHUDUFKLFDOO\ VXSHULRU DQG PRUH YLVLEOH UROH LQ WKH RUJDQLVDWLRQ DQG, 
WKXV, PRUH UHDGLO\ DFWLYDWHV SUHMXGLFHV (3LFKOHU & +ROPHV, 2017). 
Ϯ FXUWKHUPRUH, ZKHQ LQGLYLGXDOV UHVSRQVLEOH IRU D SURPRWLRQ GHFLVLRQ KDG OLPLWHG (RU QR) FRQWDFW ZLWK 
WKH SURPRWLRQ FDQGLGDWH (H.J., ZKHQ WKH\ GLG QRW PDQDJH KHU RU KLP GLUHFWO\), WKH LQIRUPDWLRQ IULFWLRQV 
LQFUHDVH FRPSDUHG WR D VLWXDWLRQ LQ ZKLFK WKH GHFLVLRQ-PDNHUV KDG PRUH SURIHVVLRQDO FRQWDFW ZLWK 
FDQGLGDWHV. 
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ZLWK WKH H[WHUQDO ODERXU PDUNHW, DQG WKHUHIRUH, WKH SURPRWLRQ RSSRUWXQLWLHV WKDW WKH 
PDUNHW KDV WR RIIHU. 

,Q JHQHUDO, WR WDFNOH SURPRWLRQ GLVFULPLQDWLRQ DJDLQVW D JURZLQJ QXPEHU RI 
IRUPHU EXUQRXW SDWLHQWV, LW LV FUXFLDO WR XQGHUVWDQG LWV GULYLQJ IRUFHV. 7KLV VWXG\ LV 
WKH ILUVW WR HPSLULFDOO\ WHVW WKH WKUHH PHFKDQLVPV: WDVWH-EDVHG, VWDWLVWLFDO 
GLVFULPLQDWLRQ DQG WKH LQYLVLELOLW\ K\SRWKHVLV LQ WKH FRQWH[W RI EXUQRXW. ,Q RXU VWDWH-
RI-WKH-DUW IDFWRULDO VXUYH\ H[SHULPHQW, JHQXLQH PDQDJHUV ZLWK KLULQJ H[SHULHQFH 
HYDOXDWH ILFWLWLRXV LQWHUQDO SURPRWLRQ FDQGLGDWHV ZLWK DQG ZLWKRXW D KLVWRU\ RI 
EXUQRXW. 7KH FDQGLGDWHV¶ DVVLJQHG SURPRWLRQ SUREDELOLWLHV DUH WKHQ UHJUHVVHG RQ 
FDQGLGDWH SHUFHSWLRQ LWHPV JURXQGHG LQ WKH WKUHH VHPLQDO IUDPHZRUNV DQG EXUQRXW 
OLWHUDWXUH. E[SORUDWLRQ RI MRE-VLGHG PRGHUDWRUV RI GLVFULPLQDWLRQ FDQ EH DVVHVVHG E\ 
YDU\LQJ WKH LQWHUQDO YDFDQFLHV IRU ZKLFK PDQDJHUV HYDOXDWH HPSOR\HHV. 0RUHRYHU, 
ZH DOVR LQYHVWLJDWH WKH SRWHQWLDO RI DGGLWLRQDO PRGHUDWRUV RI SURPRWLRQ 
GLVFULPLQDWLRQ DW WKH FDQGLGDWH (VH[, DJH, WHQXUH, SULRU SHUIRUPDQFH, SHUVRQDOLW\ 
WUDLWV DQG WUDLQLQJ LQYHVWPHQWV E\ WKH RUJDQLVDWLRQ) DQG HPSOR\HU (VH[, DJH, LGHDO 
ZRUNHU EHOLHIV, VRFLDO GRPLQDQFH RULHQWDWLRQ DQG SULRU FRQWDFW ZLWK EXUQRXW) OHYHO LQ 
WKH UHODWLRQVKLS EHWZHHQ SULRU EXUQRXW DQG SURPRWLRQ RSSRUWXQLWLHV. 

,Q DGGLWLRQ WR FDSWXULQJ WKH RFFXUUHQFH (ZKHWKHU), GULYLQJ SHUFHSWLRQV (ZK\) 
DQG PRGHUDWRUV (ZKHQ) RI SURPRWLRQ GLVFULPLQDWLRQ DJDLQVW IRUPHU EXUQRXW SDWLHQWV, 
ZH H[WHQG WKH SURPRWLRQ OLWHUDWXUH E\ (1) EURDGHQLQJ LWV VFRSH WKURXJK WKH 
LQYHVWLJDWLRQ RI KHDOWK-UHODWHG JURXQGV RI GLVFULPLQDWLRQ (1HXPDUN, 2018) DQG (2) 
H[SHULPHQWDOO\ H[SORULQJ WKH WKHRUHWLFDO PHFKDQLVPV H[SODLQLQJ SURPRWLRQ 
GLVFULPLQDWLRQ. 0RUHRYHU, ZH HQKDQFH WKH HFRORJLFDO YDOLGLW\ RI WKH VWDWH RI WKH DUW 
RI WKH YLJQHWWH H[SHULPHQWDWLRQ IUDPHZRUN E\ DSSUR[LPDWLQJ KRZ SURPRWLRQ 
GHFLVLRQV DUH PDGH LQ SUDFWLFH. 0RUH VSHFLILFDOO\, FRPSDUHG WR H[WHUQDO KLULQJ 
FRQWH[WV, FRQGXFWLQJ WKH H[SHULPHQW LQ DQ LQWHUQDO SURPRWLRQ FRQWH[W DIIRUGV 
SDUWLFLSDQWV ZLWK DGGLWLRQDO UHDOLVWLF LQIRUPDWLRQ UHOHYDQW WR KLULQJ GHFLVLRQV (H.J., 
SHUIRUPDQFH-UHODWHG GDWD DQG RUJDQLVDWLRQDO WHQXUH) DFURVV GLIIHUHQW RFFXSDWLRQDO 
FRQWH[WV. 

2. E[SHULPHQWDO DHVLJQ 

:KHUHDV YLJQHWWH H[SHULPHQWV DUH SULPDULO\ XVHG WR VWXG\ WKH LPSDFW RI FDQGLGDWH 
FKDUDFWHULVWLFV RQ KLULQJ RXWFRPHV E\ PLPLFNLQJ KLULQJ DVVLJQPHQWV (H.J., .�EOHU, 
6FKPLG & 6W�EHU, 2018), RXU VWXG\ IROORZV D UHFHQW WUHQG WRZDUGV LQYHVWLJDWLQJ 
H[SODQDWLRQV IRU KLULQJ GHFLVLRQV (1HXPDUN, 2018). ,QGHHG, EHVLGHV PHDVXULQJ WKH 
RXWFRPHV RI HPSOR\HUV¶ GHFLVLRQV, YLJQHWWH H[SHULPHQWV DOVR DOORZ IRU DQ 
LQYHVWLJDWLRQ RI GHFLVLRQ JURXQGV WKURXJK PHGLDWLRQ DQDO\VHV (H.J., 9DQ BHOOH, 
DL 6WDVLR, CDHUV, DH CRXFN & BDHUW, 2018). 7KHVH H[SORUDWLRQV DSSHDO WR SUHVVLQJ 
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FDOOV IRU UHVHDUFK RQ KRZ SUHFLVHO\ KLULQJ GHFLVLRQV DUH PDGH (BLOOV, DL 6WDVLR & 
*sU[KDQL, 2017; DH9DUR, .DXKDQHQ & 9DOPDUL, 2019; 5LYHUD, 2020). 0RUHRYHU, WKLV 
WHQGHQF\ WRZDUGV H[SODLQLQJ KLULQJ GHFLVLRQV KDV, WKXV IDU, DOPRVW H[FOXVLYHO\ 
IRFXVVHG RQ H[WHUQDO KLULQJ GHFLVLRQV. 7KDW LV, HYHQ IHZHU YLJQHWWH H[SHULPHQWV KDYH 
FRQVLGHUHG WKH PHFKDQLVPV EHKLQG GHFLVLRQ-PDNLQJ LQ LQWHUQDO KLULQJ FRQWH[WV (H.J., 
FHUQDQGH]-/R]DQR, *RQ]iOH], -XUDGR-*XHUUHUR & 0DUWtQH]-3DVWRU, 2020), DQG 
QRQH KDYH EHHQ UHODWHG WR WKH EXUQRXW KLVWRU\ RI FDQGLGDWHV. +HQFH, RXU VWXG\ 
DSSOLHV AXVSXUJ & +LQ]¶V (2014) PHWKRGRORJ\ WR H[SODLQ SURPRWLRQ GHFLVLRQV LQ WKH 
FDVH RI VXFFHVVIXOO\ UHLQWHJUDWHG H[-EXUQRXW SDWLHQWV. 

,Q DGGLWLRQ WR WKH UDUHQHVV RI QDWXUDO, REVHUYDWLRQDO GDWD RQ ERWK SURPRWLRQ 
DQG EXUQRXW, YLJQHWWH VWXGLHV DV D JHQUH RI ODE H[SHULPHQWV KDYH VKRZQ WR EH DQ 
H[FHOOHQW DOWHUQDWLYH UHJDUGLQJ UHVHDUFK HWKLFV DQG VWXG\ GHVLJQ IOH[LELOLW\. FLUVW, 
UHJDUGLQJ HWKLFV, YLJQHWWH H[SHULPHQWV KDYH EHHQ GHPRQVWUDWHG WR EH DQ HIIHFWLYH 
\HW QRQ-LQYDVLYH PHDVXUH RI VHQVLWLYH LVVXHV VXFK DV GLVFULPLQDWRU\ EHKDYLRXUV DQG 
DWWLWXGHV (AXVSXUJ, +HLQ], /LHELJ & 6DXHU, 2014) ZKHUHLQ H[SOLFLW DQG IUHH FRQVHQW 
LV REWDLQHG IURP SDUWLFLSDWLQJ SURIHVVLRQDOV. 7KH ODWWHU LV QRW WKH FDVH LQ 
FRUUHVSRQGHQFH H[SHULPHQWV, WKH JROG VWDQGDUG WR REMHFWLYHO\ PHDVXUH KLULQJ 
GLVFULPLQDWLRQ (BDHUW, 2018E; 1HXPDUN, 2018). 6HFRQG, WKH PDOOHDELOLW\ RI WKH 
ILFWLWLRXV FDQGLGDWH SURILOHV DOORZV VWDWLVWLFDOO\ HIILFLHQW DQDO\VHV RI VSHFLILF 
FRPELQDWLRQV RI WUDLWV (H.J., FDQGLGDWHV ZLWK D KLVWRU\ RI EXUQRXW DQG GLIIHUHQW OHYHOV 
RI RUJDQLVDWLRQDO WHQXUH) WKDW UHDOLVWLFDOO\ RFFXU LQ SUDFWLFH EXW ZRXOG UHTXLUH ODUJH 
QXPEHUV RI UHJLVWHUHG EXUQRXW FDVHV WR REWDLQ VWDWLVWLFDOO\ HIILFLHQW HVWLPDWHV IRU 
HDFK FRPSRVLWLRQ. FRU H[DPSOH, FRPSDUHG WR FRUUHVSRQGHQFH H[SHULPHQWV, WKH 
UHVXOWV RI YLJQHWWH H[SHULPHQWV PD\ EH ELDVHG E\ SDUWLFLSDQWV RIIHULQJ VRFLDOO\ 
GHVLUDEOH UHVSRQVHV. :H GLVFXVV WKH PHDVXUHV WKDW ZHUH WDNHQ WR FRYHU DQG 
FRPSHQVDWH IRU WKLV DQG RWKHU SRWHQWLDO GHVLJQ OLPLWDWLRQV WKURXJKRXW 6HFWLRQV 2 DQG 
4.  

2.1 9LJQHWWH GHVLJQ 

,Q RXU H[SHULPHQW, UHDO-OLIH PDQDJHUV SDVVHG D VHULHV RI MXGJPHQWV RQ IRXU ILFWLWLRXV 
FDQGLGDWHV DSSO\LQJ IRU D SURPRWLRQ, ZLWK VRPH RI WKH FDQGLGDWHV KDYLQJ D SDVW 
H[SHULHQFH ZLWK EXUQRXW V\QGURPH. 7KDW LV, RXU SURPRWLRQ FDQGLGDWHV YDULHG 
V\VWHPDWLFDOO\ LQ VHYHQ FKDUDFWHULVWLFV. FROORZLQJ AXVSXUJ DQG +LQ] (2014), VHYHQ 
µYLJQHWWH GLPHQVLRQV¶ LV WKH RSWLPDO QXPEHU RI VXFK GLPHQVLRQV WR PDLQWDLQ D 
EDODQFH EHWZHHQ DQ H[SHULPHQW¶V FRPSOH[LW\ DQG WKH DPRXQW RI FDQGLGDWH 
LQIRUPDWLRQ DYDLODEOH LQ DFWXDO KXPDQ UHVRXUFH PDQDJHPHQW GHFLVLRQV.3 7KH 

                                                           
3 AOWKRXJK WKHUH LV ORJLFDOO\ PRUH LQIRUPDWLRQ DYDLODEOH RQ LQWHUQDO WKDQ H[WHUQDO FDQGLGDWHV, KXPDQ 
GHFLVLRQ-PDNLQJ UHPDLQV OLPLWHG UHJDUGLQJ WKH QXPEHU RI HOHPHQWV DFWXDOO\ LQFRUSRUDWHG LQ GHFLVLRQ-
PDNLQJ (AXVSXUJ & +LQ], 2014). 7KHUHIRUH, DGGLQJ DGGLWLRQDO GLPHQVLRQV LV GLVFRXUDJHG. 
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HPSOR\HG YLJQHWWH GLPHQVLRQV DQG WKHLU FRUUHVSRQGLQJ OHYHOV DUH GLVSOD\HG LQ 
7DEOH 1. 

<7DEOH 1> 

A ILUVW DQG FUXFLDO YLJQHWWH GLPHQVLRQ ZDV WKH FDQGLGDWH¶V employment 
record, DQG PRUH VSHFLILFDOO\, DQ\ LQWHUUXSWLRQV WKDW WRRN SODFH LQ WKH SDVW WZR \HDUV. 
7KH ILFWLWLRXV FDQGLGDWHV KDG HLWKHU QR LQWHUUXSWLRQV (WKH ILUVW FRQWURO OHYHO), WRRN 
SDUHQWDO OHDYH (WKH VHFRQG FRQWURO OHYHO), WRRN VLFN OHDYH IROORZLQJ DQ DFFLGHQW (WKH 
WKLUG FRQWURO OHYHO) RU²WKH H[SHULPHQWDO FRQGLWLRQ²WRRN D VWUHVV OHDYH GXH WR 
EXUQRXW. :KHUHDV WKH OHYHO µQR LQWHUUXSWLRQV¶ DOORZV IRU FRPSDULVRQ ZLWK WKH W\SLFDO 
FRQWURO FDQGLGDWH, WKH FDQGLGDWHV ZKR WRRN VLFN OHDYH²DQG WR D OHVVHU H[WHQW WKRVH 
ZLWK SDUHQWDO OHDYH²DOVR DOORZ IRU FRPSDULVRQV RI EXUQRXW SDWLHQWV ZLWK RWKHU 
JURXSV WKDW DUH VWLJPDWLVHG LQ ODERXU PDUNHWV (IRU DQ RYHUYLHZ, VHH BDHUW, 2018E), 
IXUWKHU HQKDQFLQJ WKH HFRORJLFDO YDOLGLW\ RI WKH H[SHULPHQW.  

7KH IROORZLQJ IRXU GLPHQVLRQV SURYLGHG SDUWLFLSDQWV ZLWK DGGLWLRQDO 
LQIRUPDWLRQ RQ WKH ILFWLWLRXV FDQGLGDWH¶V EHKDYLRXUV ZLWKLQ WKH RUJDQLVDWLRQ: 
RUJDQLVDWLRQDO WHQXUH, ODVW \HDUV¶ SHUIRUPDQFH HYDOXDWLRQ, WUDLQLQJ LQYHVWPHQWV 
PDGH E\ WKH RUJDQLVDWLRQ DQG WKH RXWFRPH RI D SHUVRQDOLW\ DVVHVVPHQW. 
Organisational tenure KDG WKH IROORZLQJ OHYHOV: µVKRUW (OHVV WKDQ WZR \HDUV)¶, µDYHUDJH 
(EHWZHHQ WZR DQG ILYH \HDUV)¶ DQG µORQJ (PRUH WKDQ ILYH \HDUV)¶. 7HQXUH ZDV DQ 
HVVHQWLDO GLPHQVLRQ WR DGG EHFDXVH RI LWV HYLGHQFHG LPSDFW RQ SURPRWLRQ GHFLVLRQV 
(-RKQVWRQ, 2002; 5H]HQGH & 6DQWRV AOYHV GH CDUYDOKR, 1994). 1H[W, D GLPHQVLRQ 
UHIOHFWLQJ last years’ performance ZLWKLQ WKH RUJDQLVDWLRQ FOHDUO\ VHWV RXU µSURPRWLRQ 
YLJQHWWHV¶ DSDUW IURP VWXGLHV ZKHUH WKH LPSOHPHQWDWLRQ RI VWURQJ VLJQDOV RQ 
FDQGLGDWH SURGXFWLYLW\ ZRXOG RIWHQ EH XQUHDOLVWLF (H.J., WKH H[WHUQDO KLULQJ FRQWH[W, 
IRU LQVWDQFH, 9DQ BRUP HW DO., 2018) RU H[FOXGHG (H.J., FHUQDQGH]-/R]DQR HW DO., 
2020) LQ WKH SURPRWLRQ FRQWH[W. 7KH SHUIRUPDQFH OHYHOV LQFOXGHG µSRVLWLYH: DYHUDJH¶ 
DQG µSRVLWLYH: DERYH DYHUDJH¶ EHFDXVH FDQGLGDWHV ZLWK D QHJDWLYH HYDOXDWLRQ ZRXOG 
QHYHU TXDOLI\ IRU D SURPRWLRQ LQ WKH ILUVW SODFH. 0RUH LPSRUWDQWO\, LQ WKH FDVH RI 
EXUQRXW SDWLHQWV, WKH SHUIRUPDQFH GLPHQVLRQ LV D VWURQJ VLJQDO RI UHFHQW SURGXFWLYLW\ 
DQG, WKHUHIRUH, LQGLFDWLYH RI D VXFFHVVIXO UHWXUQ WR ZRUN DIWHU WKHLU SHULRG RI FULVLV. AW 
OHDVW WKHRUHWLFDOO\, VXFK SURRI RI (UHVWRUHG) SURGXFWLYLW\ PLJKW EH D SURPLVLQJ FRXQWHU 
WR WKH SURGXFWLYLW\-UHODWHG VWLJPD WKDW FRXOG H[SODLQ SURPRWLRQ GLVFULPLQDWLRQ DJDLQVW 
IRUPHU EXUQRXW SDWLHQWV.  

6LPLODU WR SULRU SHUIRUPDQFH, WKH GLPHQVLRQ µtraining investments by the 
organisation¶ (OHYHOV: µQRQH¶, µMRE URWDWLRQ¶, µOHDGHUVKLS WUDLQLQJ¶ DQG µRFFXSDWLRQ-
VSHFLILF WUDLQLQJ) LV ERWK UHOHYDQW WR SURPRWLRQ GHFLVLRQV (FRUULHU & 6HOV, 2003) DQG 
D SRWHQWLDO PRGHUDWRU LQ WKH UHODWLRQVKLS EHWZHHQ EXUQRXW DQG SURPRWLRQ 
RSSRUWXQLWLHV. FRU LQVWDQFH, WKH VNLOOV DQG H[SHULHQFH DFTXLUHG LQ WKH OHYHOV RI 
µOHDGHUVKLS WUDLQLQJ¶ DQG µRFFXSDWLRQ-VSHFLILF WUDLQLQJ¶ FRXOG, DJDLQ, FRXQWHU 
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SURGXFWLYLW\-UHODWHG VWLJPDWLF SHUFHSWLRQV WKDW EXUQRXW SDWLHQWV HQFRXQWHU, VXFK DV 
UHGXFHG OHDGHUVKLS (0HQGHO HW DO., 2015) DQG OHDUQLQJ (gKPDQ, 1RUGLQ, BHUJGDKO, 
BLUJDQGHU & 1HHO\, 2007) FDSDFLWLHV. ,Q DGGLWLRQ, WUDLQLQJ E\ PHDQV RI MRE URWDWLRQ 
(ZLWKLQ WKH RUJDQLVDWLRQ) DOORZV ZRUNHUV WR JDLQ EURDG H[SHULHQFH ZLWKLQ WKH 
RUJDQLVDWLRQ²ZKLFK LV \HW DQRWKHU UHOHYDQW IDFWRU LQ SURPRWLRQ GHFLVLRQV 
(CDVVLG\ HW DO., 2019; 6DWR, +DVKLPRWR & 2ZDQ, 2019). 1H[W, WKH personality 
assessment RI D SURPRWLRQ FDQGLGDWH LV D ORJLFDO ILIWK GLPHQVLRQ EHFDXVH 
DVVHVVPHQW FHQWUHV DUH RIWHQ RUJDQLVHG WR DLG SURPRWLRQ GHFLVLRQV DQG EHFDXVH RI 
SHUVRQDOLW\ WUDLWV¶ SUHGLFWLYH YDOXH IRU ERWK SHUIRUPDQFH (+XUW] & DRQRYDQ, 2000) 
DQG WKH VXFFHVVIXO UHLQWHJUDWLRQ (5RRPDQ HW DO., 2020) RI EXUQRXW SDWLHQWV. ,WV ILYH 
OHYHOV, QDPHO\ µRSHQQHVV¶, µFRQVFLHQWLRXVQHVV¶, µH[WURYHUVLRQ¶, µDJUHHDEOHQHVV¶ DQG 
µHPRWLRQDO VWDELOLW\¶, ZHUH GHULYHG IURP WKH JOREDOO\ HVWDEOLVKHG µBLJ FLYH¶ SHUVRQDOLW\ 
WUDLWV IURP WKH SV\FKRORJLFDO OLWHUDWXUH (BDUULFN & 0RXQW, 1991). 

7KH UHPDLQLQJ WZR YLJQHWWH GLPHQVLRQV DUH JHQGHU DQG DJH. FRU HFRORJLFDO 
YDOLGLW\, LW ZDV ORJLFDO WR DGG ERWK HOHPHQWV WR WKH YLJQHWWHV. FXUWKHUPRUH, GLIIHUHQWLDO 
WUHDWPHQW RI EXUQRXW SDWLHQWV FRXOG DOVR YDU\ E\ JHQGHU DQG DJH. FRU LQVWDQFH, 
gender (OHYHOV: µPDOH¶ DQG µIHPDOH¶) LV D SRWHQWLDO PRGHUDWRU RI GLVFULPLQDWLRQ DJDLQVW 
EXUQRXW SDWLHQWV EHFDXVH SULRU UHVHDUFK IRXQG WKDW PHQ ZLWK PHQWDO KHDOWK SUREOHPV 
ZHUH IDYRXUHG RYHU ZRPHQ ZLWK PHQWDO KHDOWK SUREOHPV ZKHQ HYDOXDWLQJ 
FDQGLGDWHV IRU D OHDGHUVKLS IXQFWLRQ, ZLWK OHDGHUVKLS EHLQJ D FRPPRQ HOHPHQW RI 
SURPRWLRQV (BURKDQ HW DO., 2012). 7KH OHYHOV RI age ZHUH IL[HG DW µ30¶, µ40¶ DQG µ50¶ 
(DQG UDQGRPO\ DGMXVWHG SOXV RU PLQXV WKUHH \HDUV WR, RQFH PRUH, HVWDEOLVK WKH 
HFRORJLFDO YDOLGLW\ RI WKH H[SHULPHQW). BHFDXVH RI DJH¶V QHJDWLYH VLJQDOOLQJ HIIHFWV 
FRQFHUQLQJ UHGXFHG KHDOWK, WUDLQDELOLW\ DQG IOH[LELOLW\ (BDHUW, 1RUJD, 7KX\ & 9DQ 
+HFNH, 2016; 9DQ BRUP, BDHUW & BXUQ, 2019), ROGHU DJHV FRXOG IXUWKHU VWUHQJWKHQ 
WKH QHJDWLYH SURGXFWLYLW\ VWLJPD VXUURXQGLQJ EXUQRXW, WKHUHE\ HQFRXUDJLQJ 
SURPRWLRQ GLVFULPLQDWLRQ. 

7KH GLVFXVVHG VHOHFWLRQ RI GLPHQVLRQV DQG OHYHOV UHVXOWHG LQ D 2 (JHQGHU) î 
3 (DJH) î 3 (RUJDQLVDWLRQDO WHQXUH) î 4 (HPSOR\PHQW UHFRUG) î 2 (SHUIRUPDQFH 
HYDOXDWLRQ) î 5 (SHUVRQDOLW\ DVVHVVPHQW) î 4 (WUDLQLQJ LQYHVWHG E\ WKH RUJDQLVDWLRQ) 
GHVLJQ RI 2,880 XQLTXH YLJQHWWHV (µWKH YLJQHWWH XQLYHUVH¶). BHFDXVH H[SRVLQJ 
SDUWLFLSDQWV WR WKH HQWLUH YLJQHWWH XQLYHUVH LV SUDFWLFDOO\ XQIHDVLEOH, WKH\ ZHUH 
SUHVHQWHG ZLWK RQH VXEVHW RI YLJQHWWHV (D µYLJQHWWH GHFN¶). 0RUH VSHFLILFDOO\, ZH UDQ 
D D-HIILFLHQF\ DOJRULWKP (AXVSXUJ & +LQ], 2014) WKDW GUHZ 50 GHFNV RI IRXU XQLTXH 
YLJQHWWHV IURP WKH YLJQHWWH XQLYHUVH. 7KLV DOJRULWKP V\VWHPDWLFDOO\ VHOHFWHG WKRVH 
FRPELQDWLRQV RI YLJQHWWHV WKDW \LHOGHG WKH PRVW SUHFLVH SDUDPHWHU HVWLPDWHV IRU 
HDFK OHYHO ZLWK D PLQLPDO ORVV RI HIILFLHQF\ FRPSDUHG WR D IXOO\ IDFWRULDO VHW-XS. 7KH 
UHVXOWLQJ D-HIILFLHQF\ VFRUH (91.247/100) LQGLFDWHV WKDW PLQLPDO FRUUHODWLRQV H[LVW 
EHWZHHQ YLJQHWWH GLPHQVLRQV (AXVSXUJ & +LQ], 2014). 
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2.2 DDWD FROOHFWLRQ 

2XU YLJQHWWH H[SHULPHQW ZDV DGPLQLVWHUHG RQOLQH YLD 4XDOWULFV WR D WRWDO VDPSOH RI 
405 UHDO-OLIH PDQDJHUV ZLWK KLULQJ H[SHULHQFH. 3DUWLFLSDQWV ZHUH UHFUXLWHG LQ 
DHFHPEHU 2020 YLD WKH RQOLQH SDQHO SODWIRUP RI 3UROLILF DQG \LHOGHG D WRWDO RI 
(405 î 4 =) 1,620 FRPSOHWHG FDQGLGDWH HYDOXDWLRQV WKDW ZHUH DQDO\VHG. 3DUWLFLSDQWV 
ZKR IDLOHG WKH DWWHQWLRQ FKHFN (/LX & :URQVNL, 2018) (L.H., RQH SDUWLFLSDQW), GLG QRW 
ILQLVK WKH H[SHULPHQW (Q = 28) RU DOUHDG\ FRPSOHWHG D SUHWHVW (Q = 20) ZHUH H[FOXGHG 
IURP DQDO\VHV. 

9LD 3UROLILF (3HHU, BUDQGLPDUWH, 6DPDW & AFTXLVWL, 2017), SDUWLFLSDQWV 
UHFHLYHG DQ LQYLWH ZKHQ WKH\ ZHUH UHJLVWHUHG LQ WKH RQOLQH SDQHO DV (1) OLYLQJ LQ HLWKHU 
WKH 8. RU WKH 86A, (2) KDYLQJ H[SHULHQFH LQ D PDQDJHPHQW UROH DQG (3) EHLQJ 
H[SHULHQFHG DW KLULQJ HPSOR\HHV. 7R KLGH WKH WUXH SXUSRVH RI WKH VWXG\ (L.H., 
VWXG\LQJ SURPRWLRQ GLVFULPLQDWLRQ DJDLQVW IRUPHU EXUQRXW SDWLHQWV), WKH LQYLWDWLRQ GLG 
QRW FRQWDLQ DQ\ PHQWLRQ RI HLWKHU GLVFULPLQDWLRQ RU EXUQRXW. 7KXV, WKH LQYLWDWLRQ 
VROHO\ IRFXVVHG RQ µUHTXHVWLQJ DLG LQ ILFWLWLRXV SURPRWLRQ GHFLVLRQV¶. 7R HQVXUH GDWD 
TXDOLW\, ZH LQVHUWHG D WUDS TXHVWLRQ LQ WKH SRVW-H[SHULPHQWDO VXUYH\ (VHH 6XEVHFWLRQ 
2.3.4) µ7KLV LV DQ DWWHQWLRQ FKHFN. 3OHDVH LQGLFDWH ³6WURQJO\ 2SSRVH.´ ¶ DQG 
FRQGXFWHG VHYHUDO UREXVWQHVV FKHFNV RQ RXU UHVXOWV EHORZ. 2QOLQH SDQHO GDWD DUH 
LQFUHDVLQJO\ SRSXODU DQG ZHOFRPHG LQ WKH FDVH RI KLULQJ H[SHULPHQWV (BLOOV HW DO., 
2017). ,QGHHG, D PHWD-DQDO\VLV IURP :DOWHU, 6HLEHUW, *RHULQJ & 2¶BR\OH (2019) 
FRQILUPHG VLPLODU HIIHFW VL]HV DQG UHOLDELOLWLHV EHWZHHQ GDWD JDWKHUHG IURP RQOLQH 
SDQHOV DQG WUDGLWLRQDOO\ VRXUFHG GDWD. 

2.3 PURFHGXUH 

7KLV VXEVHFWLRQ GHVFULEHV WKH H[SHULPHQWDO SURFHGXUH IRU SDUWLFLSDQWV. 6WXG\ 
SDUWLFLSDWLRQ WRRN DQ DYHUDJH RI 17 PLQXWHV DQG FRQVLVWHG RI IRXU PDLQ SDUWV: (1) 
H[SHULPHQWDO FRQWH[W, (2) LQWHUQDO YDFDQF\, (3) FDQGLGDWH HYDOXDWLRQV DQG (4) SRVW-
H[SHULPHQWDO VXUYH\. 

2.3.1 E[SHULPHQWDO FRQWH[W  

3DUWLFLSDQWV SURYLGHG LQIRUPHG FRQVHQW WR SDUWLFLSDWH LQ WKH VWXG\ DQG WKHQ 
DGYDQFHG WR D VFUHHQ LQWURGXFLQJ WKH H[SHULPHQWDO FRQWH[W DQG LQWHUQDO YDFDQF\. 
3DUWLFLSDQWV UHDG DERXW WKHLU ILFWLWLRXV UROH DV D PDQDJHU LQ WKH RUJDQLVDWLRQ 
µ,VDDNVRQ ,QF.¶ ZKHUH, WRJHWKHU ZLWK +5, WKH\ DGYLVHG WKHLU VXSHULRU RQ IRXU LQWHUQDO 
FDQGLGDWHV ZKR ZHUH TXDOLILHG IRU D SURPRWLRQ. BDVHG RQ WKH HDUOLHU SKDVHV RI WKH 
VHOHFWLRQ SURFHGXUH DQG WKH FDQGLGDWH¶V HPSOR\PHQW KLVWRU\ ZLWKLQ WKH RUJDQLVDWLRQ, 
WKH VHOHFWLRQ FRPPLWWHH FRPSLOHG VHYHUDO FDQGLGDWH SURILOHV WKDW ZHUH WR EH 
HYDOXDWHG. 2XU FKRLFH IRU WKH SDUWLFLSDQW µSDUWDNLQJ LQ D VHOHFWLRQ FRPPLWWHH¶ 
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PD[LPLVHG WKH HFRORJLFDO YDOLGLW\ RI WKH H[SHULPHQW: SURPRWLRQ GHFLVLRQV DUH RIWHQ 
PDGH LQ D FRPPLWWHH VHWWLQJ ZKHUH PHPEHUV IRUPXODWH DGYLFH (5H]HQGH HW DO., 
1994; 6WHHG, :DQLJDQD\DNH & DH 1RELOH, 2020). AGGLWLRQDOO\, WKLV DSSURDFK VXEWO\ 
RIIHUHG SDUWLFLSDQWV DQ H[SODQDWLRQ IRU WKHLU ODFN RI NQRZOHGJH RI WKH FDQGLGDWHV 
EH\RQG WKH SURILOHV. AIWHU DOO, WKH\ ZHUH DGYLVRUV LQ D FRPPLWWHH DQG GLG QRW 
VSHFLILFDOO\ HYDOXDWH FR-ZRUNHUV WKH\ KDG PDQDJHG WKHPVHOYHV. 

2.3.2 IQWHUQDO YDFDQF\ 

3DUWLFLSDQWV HYDOXDWHG FDQGLGDWHV¶ VXLWDELOLW\ IRU RQH UDQGRPO\ DVVLJQHG LQWHUQDO 
YDFDQF\. 7R H[SORUH SRWHQWLDO MRE-UHODWHG PRGHUDWRUV DQG WHVW WKH JHQHUDOLVDELOLW\ RI 
ILQGLQJV DFURVV MRE FRQWH[WV, ZH FUHDWHG D WRWDO RI 12 ILFWLWLRXV YDFDQFLHV WKDW YDULHG 
RQ WKUHH XQGHUO\LQJ MRE FKDUDFWHULVWLFV (L.H., µUHTXLUHG TXDQWLWDWLYH ZRUNORDG¶, 
µUHTXLUHG TXDOLWDWLYH ZRUNORDG¶ DQG µLPSDFW RI HUURU¶) DQG WKH QDWXUH RI WKH SURPRWLRQ 
(L.H., RFFXSDWLRQDO OHYHO, OHYHO RI DXWKRULW\ RU D FRPELQDWLRQ RI ERWK). 7DEOH 2 EHORZ 
VXPPDULVHV WKH GLIIHUHQW MREV DQG WKHLU XQGHUO\LQJ FKDUDFWHULVWLFV XVHG LQ WKH 
H[SHULPHQW. 

<7DEOH 2> 

7KH ILUVW WZR MRE FKDUDFWHULVWLFV²WKH UHTXLUHG TXDQWLWDWLYH DQG TXDOLWDWLYH MRE 
GHPDQGV²ZHUH SRWHQWLDO PRGHUDWRUV RI SURPRWLRQ GLVFULPLQDWLRQ EHFDXVH 
GLIIHUHQFHV LQ ZRUNORDG EHWZHHQ MREV FRXOG HOLFLW YDU\LQJ UHVSRQVHV IURP PDQDJHUV 
EDVHG RQ EXUQRXW SDWLHQWV¶ SURGXFWLYLW\ VWLJPD. 0RUH VSHFLILFDOO\, DV EXUQRXW¶V PDLQ 
GHWHUPLQDQW (AODUFRQ, 2011), MREV ZLWK D KLJK TXDQWLWDWLYH ZRUNORDG FRXOG EH 
SHUFHLYHG DV WRR GHPDQGLQJ IRU H[-EXUQRXW SDWLHQWV EHFDXVH RI VWLJPDWLF 
SHUFHSWLRQV RI UHGXFHG VWUHVV WROHUDQFH, SRRU KHDOWK (6WHUNHQV HW DO., 2020) DQG 
ZHDNQHVV (0D\, 7HUPDQ, FRVWHU, 6HLEHUW & FLQFKDP, 2020). 6LPLODUO\, ZH YDULHG 
MREV EDVHG RQ WKHLU TXDOLWDWLYH ZRUNORDG (L.H., WDVN FRPSOH[LW\) EHFDXVH RI WKH 
EXUQRXW VWLJPD RI UHGXFHG LQWHOOLJHQFH (0D\ HW DO., 2020), ZKLFK PLJKW OHDG WR 
SHUFHSWLRQV RI UHGXFHG SHUIRUPDQFH RQ FRPSOH[ WDVNV. 7KH YDFDQFLHV DOVR YDULHG 
RQ WKH LPSDFW RI HUURUV PDGH LQ WKH MRE EHFDXVH UHLQWHJUDWHG H[-EXUQRXW SDWLHQWV 
DUH JHQHUDOO\ SHUFHLYHG DV KDYLQJ KLJKHU SUREDELOLWLHV RI WDNLQJ IXWXUH VLFN OHDYH 
(0HQGHO HW DO., 2015) RU EHLQJ PRUH HUURU SURQH IURP WKH UHGXFHG KHDOWK VWDELOLW\. 
7KLV HOHYDWHG ULVN ZRXOG, LQ WXUQ, PDNH IRUPHU SDWLHQWV OHVV DWWUDFWLYH FDQGLGDWHV IRU 
PDQDJHUV ZKHQ WKH FRVWV RI HUURUV DUH KLJK. 7KH ODWWHU LV LQGLFDWHG E\ WKH MRE¶V 
LPSDFW RI HUURU. 

7R V\VWHPDWLFDOO\ VHOHFW MRE WLWOHV ILWWLQJ RXU SURSRVHG PDQLSXODWLRQV, ZH 
H[DPLQHG WKH 2*1E7 FODVVLILFDWLRQV SHU MRE FKDUDFWHULVWLF (H.J., 9DQ BRUP HW DO., 
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2019).4 +HQFH, ZH FRPSLOHG D TXDQWLWDWLYH ZRUNORDG IDFWRU ZLWK WKH 2*1E7 VFRUHV 
µGXUDWLRQ RI W\SLFDO ZRUN ZHHN¶, µIUHTXHQF\ RI GHFLVLRQ PDNLQJ¶ DQG µWLPH SUHVVXUH¶ 
DQG DQ LPSDFW RI HUURU IDFWRU IURP 2*1E7¶V µFRQVHTXHQFH RI HUURU¶ DQG µLPSDFW RI 
GHFLVLRQV RQ FR-ZRUNHU RU FRPSDQ\ UHVXOWV¶ VFRUHV. ,Q WKH 2*1E7 VFRUHV IRU 
µFRPSOH[ SUREOHP VROYLQJ¶, ZH IRXQG D GLUHFW FRXQWHUSDUW IRU WKH TXDOLWDWLYH 
ZRUNORDG. 1H[W, DV SUHVHQWHG LQ 7DEOH 2, ZH LVRODWHG WKH WKUHH FKDUDFWHULVWLFV LQ RXU 
MRE FKRLFHV E\ FRQVWUXFWLQJ D 4 î 3 PDWUL[ ZLWK GLIIHUHQW OHYHOV RI MRE FKDUDFWHULVWLFV. 
7KH PDWUL[ ZDV WKHQ FRPSOHWHG ZLWK MREV WKDW VFRUHG KLJK RQ RQH FKDUDFWHULVWLF 
(H.J., TXDQWLWDWLYH ZRUNORDG) DQG ORZ RQ WKH RWKHU WZR (H.J., TXDOLWDWLYH ZRUNORDG DQG 
LPSDFW RI HUURU). 2XU FODVVLILFDWLRQ RI RFFXSDWLRQV VFRUHG DV µKLJK¶ RU µORZ¶ RQ D MRE 
FKDUDFWHULVWLF ZDV EDVHG RQ WKHLU IDFWRU VFRUH UDQNLQJV DPRQJ DOO 969 2*1HW 
RFFXSDWLRQV. :H DVVLJQHG RFFXSDWLRQV WKH ODEHOV µORZ¶ RU µKLJK¶ XVLQJ 25% PDUJLQV 
(L.H., ERWWRP DQG WRS 242 VFRUHV). FRU H[DPSOH, WKH RFFXSDWLRQ µVDOHV PDQDJHU¶ 
EHORQJHG WR WKH WRS 25% RFFXSDWLRQV LQ WHUPV RI µFRPSOH[ SUREOHP VROYLQJ¶ (L.H., 
TXDOLWDWLYH ZRUNORDG) DQG ZDV, WKHUHIRUH, DVVLJQHG WKH ODEHO µKLJK¶. ASSO\LQJ WKLV 
VWUDWHJ\, ZH IRXQG D PDWUL[ ILW ZLWK WKH IRXU RFFXSDWLRQV: JUDSKLF GHVLJQHU, ELOOLQJ, 
FRVW DQG UDWH FOHUNV, VDOHV PDQDJHU DQG ELRPDVV SODQW WHFKQLFLDQ. 

,Q DGGLWLRQ WR WKH YDU\LQJ MRE FKDUDFWHULVWLFV, ZH DOVR FDSWXUHG VRPH RI WKH 
YDULDELOLW\ EHWZHHQ UHDO-ZRUOG SURPRWLRQV IROORZLQJ BDHUW, DH 3DXZ & DHVFKDFKW 
(2016) LQ YDU\LQJ WKH QDWXUH RI SURPRWLRQV DSSOLHG IRU. 0RUH VSHFLILFDOO\, JLYHQ 
FDQGLGDWHV¶ HTXDO FXUUHQW MREV ZLWKLQ WKH RUJDQLVDWLRQ, RXU ILFWLWLRXV YDFDQFLHV 
LPSOLHG HLWKHU D SURPRWLRQ LQ WHUPV RI (1) RFFXSDWLRQDO OHYHO, (2) OHYHO RI DXWKRULW\ RU 
(3) D FRPELQDWLRQ RI ERWK. B\ LQWURGXFLQJ D WKLUG, FRPELQHG OHYHO RI SURPRWLRQ 
FKDUDFWHULVWLFV, ZH H[SDQG BDHUW DQG FROOHDJXHV' (2016) PHWKRGRORJ\ E\ 
LQWURGXFLQJ GLIIHUHQFHV LQ µSURPRWLRQ VL]H¶, ZLWK D ODUJHU SURPRWLRQ UHSUHVHQWLQJ DQ 
LQFUHDVH LQ ERWK RFFXSDWLRQDO OHYHO DQG DXWKRULW\. :H LPSOHPHQWHG WKH GLIIHUHQW 
SURPRWLRQV DV IROORZV: 

(1). 3URPRWLRQV LQ RFFXSDWLRQDO OHYHO ZHUH LPSOHPHQWHG E\ IL[LQJ DOO 
FDQGLGDWHV¶ FXUUHQW MREV DW MRE WLWOHV IURP D ORZHU RFFXSDWLRQDO OHYHO;5 

(2). 3URPRWLRQV LQ WKH OHYHO RI DXWKRULW\ ZHUH LPSOHPHQWHG E\ IL[LQJ 
FDQGLGDWHV¶ FXUUHQW MREV DW WKH OHYHO RI FXUUHQW YDFDQF\ EXW E\ DGGLQJ 
µ± 7HDPOHDGHU¶ WR WKH YDFDQF\ WLWOH DQG PHQWLRQLQJ DQ DGGLWLRQDO 
UHVSRQVLELOLW\ RI GLUHFWLQJ RWKHU FR-ZRUNHUV LQ WKH FRUUHVSRQGLQJ MRE 

                                                           
4 2*1E7 2QOLQH LV DQ DSSOLFDWLRQ GHYHORSHG E\ WKH 8.6. DHSDUWPHQW RI /DERU. ,W IHDWXUHV RFFXSDWLRQDO 
LQIRUPDWLRQ RQ WKH UHTXLUHG VNLOOV DQG ZRUN DFWLYLWLHV IRU RYHU 900 RFFXSDWLRQV. 
5 BDVHG RQ WKH 2*1E7 WDVN GHVFULSWLRQV RI WKH IRXU MREV ZLWKKHOG, WKH UHVHDUFKHUV DJUHHG RQ WKH 
IROORZLQJ ORZHU-OHYHO RFFXSDWLRQV: DVVLVWDQW JUDSKLF GHVLJQHU (JUDSKLF GHVLJQHU), DGPLQLVWUDWLYH 
DVVLVWDQW (ELOOLQJ, FRVW DQG UDWH FOHUN), VKRS DVVLVWDQW (VDOHV PDQDJHU) DQG PDFKLQH RSHUDWRU (ELRPDVV 
SODQW WHFKQLFLDQV). 
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GHVFULSWLRQV; 

(3). 3URPRWLRQV LQ ERWK RFFXSDWLRQDO OHYHO DQG OHYHO RI DXWKRULW\ 
(µSURPRWLRQ VL]H¶) FRPELQHG PDQLSXODWLRQV (1) DQG (2). 

AIWHU SDUWLFLSDQWV UHDG WKURXJK WKH H[SHULPHQWDO FRQWH[W DQG RQH YDFDQF\ 
WH[W, WZR PDQLSXODWLRQ FKHFNV ZHUH SHUIRUPHG EDVHG RQ WKH 2*1E7 RFFXSDWLRQ 
GHVFULSWLRQ. FLUVW, SDUWLFLSDQWV LQGLFDWHG WKHLU LQWHUSUHWDWLRQ RI WKH YDFDQF\ (L.H., 
ZKLFK RI WKH SURPRWLRQ W\SHV DSSOLHG). 6HFRQG, WKH\ DVVLJQHG VFRUHV IURP 0 WR 10 
WR WKUHH VWDWHPHQWV RQ WKH SHUFHLYHG MRE FKDUDFWHULVWLFV RI WKH YDFDQF\ (L.H., LWV 
TXDQWLWDWLYH DQG TXDOLWDWLYH ZRUNORDG DQG WKH LPSDFW RI HUURU).  

2.3.3 CDQGLGDWH HYDOXDWLRQV  

,Q WKH WKLUG SDUW RI WKH H[SHULPHQW, SDUWLFLSDQWV SDVVHG D VHULHV RI MXGJPHQWV RQ IRXU 
FDQGLGDWH YLJQHWWHV XVLQJ 11-SRLQW UHVSRQVH VFDOHV. ASSHQGL[ 7DEOH 1 JLYHV DQ 
RYHUYLHZ RI DOO LWHPV XVHG IRU FDQGLGDWH HYDOXDWLRQV.  

7ZR W\SHV RI HYDOXDWLRQV ZHUH PDGH SHU FDQGLGDWH. 7KH ILUVW HYDOXDWLRQ ZDV 
WKH SUREDELOLWLHV WKH\ ZRXOG (1) LQFOXGH WKH FDQGLGDWH LQ WKH QH[W VWDJHV RI WKH 
SURPRWLRQ SURFHVV DQG (2) HYHQWXDOO\ VHOHFW WKH FDQGLGDWH IRU WKH SURPRWLRQ. 1H[W, 
SDUWLFLSDQWV DOVR VKDUHG WKHLU FDQGLGDWH SHUFHSWLRQV YLD VFRUHV RQ D WRWDO RI 13 
VLJQDOOLQJ VWDWHPHQWV (L.H., WKH VLJQDOV HPLWWHG E\ FDQGLGDWHV) GHULYHG IURP WKHRU\ 
DQG WKH OLWHUDWXUH. FRXU RI WKHVH VWDWHPHQWV PHDVXUHG DWWLWXGHV WRZDUGV 
FROODERUDWLRQ DQG VWHPPHG IURP IRXU GLIIHUHQW VRXUFHV RI BHFNHU¶V (1957) WKHRU\ RI 
WDVWH-EDVHG GLVFULPLQDWLRQ DSSOLHG WR WKH SURPRWLRQ FRQWH[W (L.H., FROODERUDWLRQ ZLWK 
WKH PDQDJHU, HPSOR\HHV DW WKH VDPH KLHUDUFKLFDO OHYHO, FR-ZRUNHUV DW D ORZHU 
KLHUDUFKLFDO OHYHO DQG HPSOR\HHV DW WKH KLJKHVW KLHUDUFKLFDO OHYHO). 

AQRWKHU HLJKW VWDWHPHQWV UHIOHFWHG EXUQRXW SURGXFWLYLW\ VWLJPD WKDW FRXOG 
UHSUHVHQW SRWHQWLDO VRXUFHV RI VWDWLVWLFDO GLVFULPLQDWLRQ DJDLQVW IRUPHU EXUQRXW 
SDWLHQWV. AV H[SODLQHG LQ WKH LQWURGXFWLRQ, WKH VWLJPD VXUURXQGLQJ EXUQRXW PLJKW 
LQIOXHQFH HPSOR\HUV¶ SUHGLFWLRQV RQ FDQGLGDWH SURGXFWLYLW\ DQG, WKHUHIRUH, WKHLU 
VXLWDELOLW\ IRU D SURPRWLRQ (AUURZ, 1973; AOEUHFKW HW DO., 2013). BDVHG RQ D 
FRPSUHKHQVLYH VWXG\ RI WKH OLWHUDWXUH, ZKLFK LQFOXGHG D ILUVW YDOLGDWHG EXUQRXW 
VWLJPD VFDOH (0D\ 2020), ZH EXQGOHG HLJKW SURGXFWLYLW\ SHUFHSWLRQV ZLWK UHOHYDQFH 
WR IRUPHU EXUQRXW SDWLHQWV. 0RUH VSHFLILFDOO\, ZH DVNHG SDUWLFLSDQWV ZKHWKHU WKH\ 
WKRXJKW FDQGLGDWHV KDG VXIILFLHQW (1) OHDGHUVKLS FDSDFLWLHV (0HQGHO HW DO., 2015), 
FRXOG WDNH RQ DQ (2) H[HPSODU\ UROH IRU RWKHUV (3LFKOHU & +ROPHV; BRãWMDQþLþ & 
.RUDþLQ, 2014), ZHUH VXIILFLHQWO\ (3) PRWLYDWHG (0D\, 2020), (4) DXWRQRPRXV 
(6WHUNHQV HW DO., 2020), (5) VWUHVV WROHUDQW (0HQGHO HW DO., 2015; 2]DZD & <DHGD, 
2007), SRVVHVVHG VXIILFLHQW (6) OHDUQLQJ FDSDFLWLHV (BRãWMDQþLþ & .RUDþLQ, 2014; 
*URVVL HW DO., 2015; gKPDQ, 1RUGLQ, BHUJGDKO, BLUJDQGHU & 1HHO\, 2007), ZHUH (7) 
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FXUUHQWO\ VXIILFLHQWO\ KHDOWK\ DQG ZKHWKHU WKH\ ZRXOG RIWHQ (8) WDNH VLFN OHDYH LQ WKH 
IXWXUH (/DEHURQ, 2014; 0HQGHO HW DO., 2015). ,Q OLQH ZLWK WKH LQYLVLELOLW\ K\SRWKHVLV 
(CDVVLG\ HW DO., 2016; 0LOJURP & 2VWHU, 1987), WKH ODVW VWDWHPHQW JDXJHG SHUFHLYHG 
FDQGLGDWH µYLVLELOLW\¶, WKDW LV, ZKHWKHU WKH PDQDJHU EHOLHYHG WKH FDQGLGDWH FRXOG 
HDVLO\ ILQG D VLPLODU MRE LQ DQRWKHU RUJDQLVDWLRQ LI GHQLHG WKH SURPRWLRQ. 

A SULQFLSDO FRPSRQHQW DQDO\VLV (3CA) RQ WKH SHUFHSWLRQ LWHPV (XVLQJ 
9DULPD[ URWDWLRQ) IRXQG RQH GRPLQDQW IDFWRU H[SODLQLQJ 58.4% RI WKH WRWDO YDULDQFH 
LQ WKH GDWD DQG D VPDOOHU, VHFRQG FRPSRQHQW H[SODLQLQJ DQ DGGLWLRQDO 13.6% RI WKH 
WRWDO YDULDQFH. +RZHYHU, EDVHG RQ WKH FDOFXODWHG ELJHQYHFWRUV, LWHP ORDGLQJV RQ WKH 
ILUVW DQG GRPLQDQW FRPSRQHQW DUH JHQHUDOO\ ORZ (PD[LPXP = 0.324), ZKLFK 
HQFRXUDJHG D VHSDUDWH LWHP-OHYHO DQDO\VLV. CRQYHUVHO\, ZKHQ ZH FRQGXFWHG D 
VHSDUDWH 3CA RQ VWDWHPHQWV UHIOHFWLQJ WDVWH LQ FROODERUDWLRQ, ZH IRXQG D VLQJOH 
GRPLQDQW IDFWRU H[SODLQLQJ 80.7% RI WKH YDULDQFH LQ LWHPV ZLWK VWURQJHU ORDGLQJV RQ 
DOO LWHPV (DURXQG .50). 7KHUHIRUH, ZH FDOFXODWHG D FRPELQHG µWDVWH WR FROODERUDWH¶ 
VFDOH (Į = .920). 1HYHUWKHOHVV, ZH FRQGXFWHG D UREXVWQHVV FKHFN ZLWK WKH VHSDUDWH 
LWHPV (VHH EHORZ). 

2.3.4 PRVW-H[SHULPHQWDO VXUYH\ 

,Q WKH IRXUWK DQG ILQDO SDUW RI WKH H[SHULPHQW, SDUWLFLSDQWV FRPSOHWHG D SRVW-
H[SHULPHQWDO VXUYH\ WKURXJK ZKLFK ZH FROOHFWHG SDUWLFLSDQW GDWD IRU VDPSOH 
GHVFULSWLRQ, PRGHUDWLRQ DQDO\VHV DQG UREXVWQHVV FKHFNV. 

7KH GHPRJUDSKLF YDULDEOHV JHQGHU (µPDOH¶, µIHPDOH¶) DQG DJH (LQ \HDUV) ZHUH 
WHVWHG DV SRWHQWLDO PRGHUDWRUV LQ WKH UHODWLRQVKLS EHWZHHQ EXUQRXW DQG SURPRWLRQ 
GHFLVLRQV. ,QGHHG, CROH, FHLOG DQG *LOHV (2004) UHSRUWHG WKDW PDOH UHFUXLWHUV 
H[SUHVVHG VWURQJHU VWLJPDWLF SHUFHSWLRQV ZKHQ HYDOXDWLQJ MRE FDQGLGDWHV. 6LPLODUO\, 
2]DZD & <HDGD (2007) FRQFOXGHG WKDW ROGHU HPSOR\HUV (DJHG RYHU 60 \HDUV) KHOG 
PRUH QHJDWLYH DWWLWXGHV WRZDUGV ZRUNHUV ZLWK PHQWDO KHDOWK SUREOHPV. 

1H[W, WR H[SORUH WKH UROH RI HPSOR\HU SHUFHSWLRQ EH\RQG VWLJPDWLVLQJ EHOLHIV, 
ZH FRQGXFWHG PRGHUDWLRQ DQDO\VHV ZLWK WZR EHOLHI VFDOHV, WKH LGHDO ZRUNHU QRUP 
PHDVXUH IURP 2¶CRQQRU DQG .PHF (2020) DQG WKH VKRUW VRFLDO GRPLQDQFH 
RULHQWDWLRQ VFDOH (6D27(V) VFDOH) IURP +R HW DO. (2015), WKDW KDYH EHHQ IRXQG WR 
FRUUHODWH ZLWK GLVFULPLQDWLRQ. FLUVW, HPSOR\HUV ZKR XSKROG DQ µLGHDO ZRUNHU QRUP¶ DUH 
FRQYLQFHG WKDW WKH EHVW HPSOR\HHV DUH ERWK FRQWLQXRXVO\ GHYRWHG WR WKHLU HPSOR\HU 
DQG ZLOO ZRUN WKURXJKRXW DGXOW OLIH ZLWK PLQLPDO IDPLO\ LQWHUUXSWLRQV. AQ H[DPSOH RI 
DQ LWHP PHDVXULQJ WKH LGHDO ZRUNHU QRUP LV µWKH LGHDO HPSOR\HH GURSV HYHU\WKLQJ DW 
D PRPHQWV¶ QRWLFH IRU ZRUN¶. 6XFK EHOLHIV DUH DW RGGV ZLWK EXUQRXW SDWLHQWV¶ 
VWLJPDWLVHG VWDWXV RI ODFNLQJ PRWLYDWLRQ DQG KDYLQJ D KLJKHU OLNHOLKRRG RI UHTXLULQJ 
VLFN OHDYH. 7KHUHIRUH, SDUWLFLSDQWV¶ EHOLHIV LQ DQ LGHDO ZRUNHU QRUP PLJKW EH 
DVVRFLDWHG ZLWK UHGXFHG SURPRWLRQ SUREDELOLWLHV DVVLJQHG WR IRUPHU EXUQRXW 
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SDWLHQWV.  

6HFRQG, D VRFLDO GRPLQDQFH RULHQWDWLRQ HQWDLOV D SUHIHUHQFH IRU D KLHUDUFK\ 
EHWZHHQ VRFLHWDO JURXSV DQG LQHTXDOLW\ (+R HW DO., 2015). FRU LQVWDQFH, LQGLYLGXDOV 
ZLWK D KLJK VFRUH RQ VRFLDO GRPLQDQFH RULHQWDWLRQ DUH OLNHO\ WR DJUHH ZLWK VWDWHPHQWV 
VXFK DV µ*URXS HTXDOLW\ VKRXOG QRW EH RXU SULPDU\ JRDO¶. AJDLQ, VXFK SDWWHUQV RI 
EHOLHIV DUH DW RGGV ZLWK WKH VWLJPD FDUULHG E\ EXUQRXW SDWLHQWV (H.J., µEHLQJ ZHDNHU¶, 
>0D\ HW DO., 2020@) DQG SHUFHSWLRQV WKDW FROODERUDWLRQV ZLWK WKHP FRXOG EH 
XQSOHDVDQW (BRãWMDQþLþ & .RUDþLQ, 2014). A WKLUG DQG ILQDO FKDUDFWHULVWLF WKDW PLJKW 
EH DVVRFLDWHG ZLWK IDYRXUDEOH HPSOR\PHQW RSSRUWXQLWLHV IRU EXUQRXW SDWLHQWV LV 
PDQDJHUV¶ SHUVRQDO H[SHULHQFH ZLWK EXUQRXW V\QGURPH (AOOSRUW, 1979). 7KHUHIRUH, 
LQ WKH VXUYH\, ZH GLVWLQJXLVKHG EHWZHHQ (QR) FRQWDFW ZLWK EXUQRXW V\QGURPH LQ 
SDUWLFLSDQWV¶ SURIHVVLRQDO OLYHV, SULYDWH OLYHV RU DV D IRUPHU SDWLHQW WKHPVHOYHV.  

7R FRQGXFW UREXVWQHVV FKHFNV LQ GLYHUVH VXEVDPSOHV RI SDUWLFLSDWLQJ 
PDQDJHUV, WKH SRVW-H[SHULPHQWDO VXUYH\ FRQWDLQHG PHDVXUHV IRU SDUWLFLSDQWV¶ 
IUHTXHQF\ RI LQYROYHPHQW LQ SURPRWLRQ GHFLVLRQV (µGDLO\¶, µZHHNO\¶, µPRQWKO\¶, µRQFH 
SHU VHPHVWHU¶, µ\HDUO\¶ RU µOHVV IUHTXHQWO\¶) DQG WHQXUH DW PDNLQJ SURPRWLRQ GHFLVLRQV 
(µOHVV WKDQ D \HDU¶, µRQH WR ILYH \HDUV¶, µPRUH WKDQ ILYH \HDUV¶ RU µQRQH, EXW 
H[SHULHQFHG LQ KLULQJ GHFLVLRQV¶). FXUWKHUPRUH, ZH DOVR PHDVXUHG VRFLDO GHVLUDELOLW\ 
WHQGHQFLHV ZLWK WKH VKRUWHQHG DQG YDOLGDWHG 0DUORZH±CURZQH 6RFLDO DHVLUDELOLW\ 
6FDOH (BDHUW, 2018D; BHUHWYDV, 0H\HUV & /HLWH, 2002; 6kUEHVFX, CRVWHD & 5XVX, 
2012; 5H\QROGV, 1982). 7KH 13 LWHPV IURP WKH VFDOH PHDVXUHG EHKDYLRXUV WKDW DUH 
VRFLDOO\ VDQFWLRQHG RU DSSURYHG (H.J., µ,¶P DOZD\V ZLOOLQJ WR DGPLW LW ZKHQ , PDNH D 
PLVWDNH¶), DQG PDQDJHUV LQGLFDWHG SHU LWHP ZKHWKHU WKHVH DSSOLHG WR WKHP (VFRUH 1, 
LI QRW, VFRUH 0). AIWHUZDUGV, ZH FDOFXODWHG D VWDQGDUGLVHG VXP RI LWHP VFRUHV. 

AV EULHIO\ PHQWLRQHG LQ 6XEVHFWLRQ 2.2, ZH SUHWHVWHG RXU H[SHULPHQW DPRQJ 
20 3UROLILF XVHUV IURP WKH LQWHQGHG VXUYH\ SRSXODWLRQ (L.H., LQGLYLGXDOV ZLWK 
PDQDJHPHQW DQG KLULQJ H[SHULHQFH IURP WKH 8. DQG 86A). 7KURXJKRXW SUHWHVWLQJ, 
ZH DGGHG WZR VHWV RI VWDWHPHQWV SUHWHVWHUV XVHG WR UDWH WKH H[SHULPHQWDO PDWHULDOV. 
0RUH VSHFLILFDOO\, WKH\ LQGLFDWHG RQ D VFDOH IURP 0 WR 10 ZKHWKHU WKH\ WKRXJKW WKH 
YDFDQFLHV DQG FDQGLGDWH SURILOHV ZHUH VXIILFLHQWO\ (1) LQIRUPDWLYH, (2) UHDOLVWLF RU (3) 
XQGHUVWDQGDEOH, WKHQ FODULILHG WKHLU UHVSRQVHV LQ RSHQ-HQGHG TXHVWLRQV. BDVHG RQ 
WKH UHVXOWV IURP RXU SUHWHVW, ZH SURYLGHG VXSSOHPHQWDU\ LQIRUPDWLRQ IXUWKHU 
FODULI\LQJ WKH GLIIHUHQW W\SHV RI SURPRWLRQV SUHVHQWHG LQ WKH H[SHULPHQW. 2XU 
H[SHULPHQWV UHFHLYHG SRVLWLYH UDWLQJV RQ WKH LQIRUPDWLYHQHVV (6.150/10 RQ DYHUDJH) 
DQG UHDOLVP (7.450/10 RQ DYHUDJH) RI WKH H[SHULPHQWDO PDWHULDOV. 7KHUHIRUH, ZH ILQG 
WKDW RXU H[SHULPHQW KDV VXFFHVVIXOO\ DGGUHVVHG WKH PRVW SUHVVLQJ FULWLTXH RI 
IDFWRULDO VXUYH\ H[SHULPHQWV: SURYLGLQJ SDUWLFLSDQWV ZLWK LQVXIILFLHQW LQIRUPDWLRQ WR 
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PDNH D GHFLVLRQ, ZKLFK OLPLWV WKH H[SHULPHQWV¶ UHDOLVP (AXVSXUJ & +LQ], 2014). 

2.4 DDWD GHVFULSWLRQ 

AV H[SODLQHG LQ VXEVHFWLRQ 2.1, ZH UDQ D D-HIILFLHQF\ DOJRULWKP RQ WKH YLJQHWWH 
XQLYHUVH WR FUHDWH YLJQHWWH GHFNV (ZLWK FDQGLGDWH SURILOHV) WKDW KDG PLQLPDO 
FRUUHODWLRQV EHWZHHQ YLJQHWWH GLPHQVLRQV. ,QGHHG, H[SORUDWLRQ RI WKH H[SHULPHQWDO 
GDWD IRXQG FRUUHODWLRQV RI D PD[LPXP 0.081 EHWZHHQ FDQGLGDWHV¶ KLVWRU\ RI EXUQRXW 
DQG RWKHU YLJQHWWH GLPHQVLRQV, WKXV FRPSO\LQJ ZLWK AXVSXUJ DQG +LQ]¶V (2014) 
JXLGHOLQHV. 

AV LOOXVWUDWHG LQ ASSHQGL[ 7DEOH 2, RXU WRWDO VDPSOH (Q = 405) ZDV (UHODWLYHO\) 
EDODQFHG LQ WHUP RI JHQGHU (48.4% ZDV IHPDOH) DQG FRXQWU\ RI UHVLGHQFH (8. 
49.6%, 86A 50.4%). FXUWKHUPRUH, WKH VDPSOH YDULHG VXEVWDQWLDOO\ LQ DJH 
(PHDQ = 45.057 \HDUV, 6D = 13.199),6 IUHTXHQF\ RI SURPRWLRQ GHFLVLRQV DQG WHQXUH 
DW PDNLQJ SURPRWLRQ GHFLVLRQV. :LWK 86.2% RI WKH VDPSOH KDYLQJ H[SHULHQFH DW 
PDNLQJ SURPRWLRQ GHFLVLRQV DQG 74.1% RI WKH VDPSOH DW OHDVW DQQXDOO\ LQYROYHG LQ 
SURPRWLRQ GHFLVLRQV, SDUWLFLSDQWV ZHUH TXDOLILHG IRU WKH H[SHULPHQWDO WDVN. 7R 
UHGXFH WKH SRWHQWLDO ELDV RI SDUWLFLSDQWV¶ LQH[SHULHQFH DW PDNLQJ SURPRWLRQ 
GHFLVLRQV (13.8%), ZH SHUIRUPHG DQ DGGLWLRQDO UREXVWQHVV FKHFN WKDW H[FOXGHG 
LQH[SHULHQFHG SDUWLFLSDQWV IURP DQDO\VHV. 

3. RHVXOWV 

7R LQYHVWLJDWH ZKHWKHU (3.1), KRZ (3.2) DQG ZKHQ (3.3) HPSOR\HHV¶ KLVWRU\ RI EXUQRXW 
DIIHFWV SURPRWLRQ RSSRUWXQLWLHV, ZH FRQGXFWHG WKUHH FRQVHFXWLYH VHULHV RI OLQHDU 
UHJUHVVLRQV LQ 6WDWD/03 (YHUVLRQ 15). 7KH HUURU WHUPV ZHUH FRQVLVWHQWO\ FRUUHFWHG 
IRU FOXVWHULQJ RI WKH REVHUYDWLRQV (µFDQGLGDWH HYDOXDWLRQV¶) DW WKH SDUWLFLSDQW (L.H., 
PDQDJHU) OHYHO. 2UGHUHG ORJLVWLF UHJUHVVLRQV GLG QRW VLJQLILFDQWO\ FKDQJH WKH UHVXOWV.  

3.1 EIIHFW RI D KLVWRU\ RI EXUQRXW RQ SURPRWLRQ FKDQFHV 

FLUVW, ZH DQDO\VHG WKH WRWDO HIIHFW RI WKH FDQGLGDWH¶V KLVWRU\ RI EXUQRXW RQ SURPRWLRQ 
RXWFRPHV WR H[DPLQH ZKHWKHU IRUPHU EXUQRXW SDWLHQWV DUH (GLV)DGYDQWDJHG. AV 
VXFK, 7DEOH 3 EHORZ VKRZV WKH UHVXOWV RI SURPRWLRQ RXWFRPHV UHJUHVVHG RQ WKH (1) 
FDQGLGDWH, (2) MRE, (3) SURPRWLRQ DQG (4) SDUWLFLSDQW FKDUDFWHULVWLFV GLVFXVVHG LQ 
VXEVHFWLRQV 2.1, 2.3.2 DQG 2.3.4. 7KH VWDELOLW\ RI HVWLPDWHV LV DVVHVVHG E\ 

                                                           
ϲ 2XU VDPSOH¶V FRPSRVLWLRQ LV ZHOO LQ OLQH ZLWK WKH CXUUHQW 3RSXODWLRQ 6XUYH\¶V HVWLPDWHV (8.6. BXUHDX 
RI /DERU 6WDWLVWLFV) RI WKH SURSRUWLRQ RI ZRPHQ (44.6%) DQG PHGLDQ DJH (46.9 \HDUV) LQ PDQDJHPHQW 
RFFXSDWLRQV IRU 2021. 
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FRPSDULQJ GLIIHUHQW FRPELQDWLRQV RI LQGHSHQGHQW YDULDEOHV. 

<7DEOH 3> 

AV WKHRULVHG LQ WKH LQWURGXFWLRQ, SURPRWLRQ FDQGLGDWHV ZLWK D KLVWRU\ RI 
EXUQRXW LQ WKH RUJDQLVDWLRQ DUH VHYHUHO\ GLVDGYDQWDJHG. 0RUH VSHFLILFDOO\, ZKHQ 
FRPSDULQJ WKH DYHUDJH VFRUHV RQ µWKH DGYLFH WR DGYDQFH WKH FDQGLGDWH LQ WKH 
SURFHVV¶ LWHP IRU (H[-)EXUQRXW SDWLHQWV (4.620/10) DQG FDQGLGDWHV ZLWKRXW 
LQWHUUXSWLRQV (7.040/10) (L.H., 0RGHO 1), ZH ILQG WKDW IRUPHU EXUQRXW SDWLHQWV KDYH D 
((1 í (4.620/7.040)*100 =) 34.4% ORZHU SURPRWLRQ SUREDELOLW\. E[SUHVVHG LQ 
SHUFHQWDJH SRLQWV, ZH ILQG WKDW IRUPHU EXUQRXW SDWLHQWV¶ SURPRWLRQ RSSRUWXQLWLHV DUH 
25.4 SRLQWV DQG 26.3 SRLQWV ORZHU, UHVSHFWLYHO\ (ZKHQ FRQWUROOLQJ IRU RWKHU YDULDEOHV 
LQ WKH PRGHO).7 7KHVH HVWLPDWHV KROG ZKHQ FRQWUROOLQJ IRU FDQGLGDWH, MRE, SURPRWLRQ 
DQG SDUWLFLSDQW FKDUDFWHULVWLFV LQ RXU UHJUHVVLRQ IUDPHZRUN. AV VXFK, 0RGHOV 4 DQG 
8 RI 7DEOH 3 GHPRQVWUDWH WKDW D SDVW LQWHUUXSWLRQ LQ HPSOR\PHQW UHFRUG GXH WR 
EXUQRXW VXEVWDQWLDOO\ UHGXFHV WKH SURPRWLRQ UDWLQJV DVVLJQHG (L.H., ȕ = í2.541, 
p < 0.001 IRU WKH DGYLFH WR DGYDQFH WKH FDQGLGDWH LQ WKH SURFHVV DQG ȕ = í2.632, 
p < 0.001 IRU WKH DGYLFH WR XOWLPDWHO\ VHOHFW WKH FDQGLGDWH) ZKHQ FRPSDUHG WR WKH 
FDQGLGDWHV ZLWKRXW UHFHQW LQWHUUXSWLRQV (L.H., RXU UHIHUHQFH FDWHJRU\).  

,Q WKDW 6WHUNHQV DQG FR-ZRUNHUV' (2020) VWXG\ IHDWXUHG D GLIIHUHQW 
H[SHULPHQWDO DVVLJQPHQW LQ DGGLWLRQ WR YDU\LQJ PDQLSXODWLRQV DQG FRQWURO UHDVRQV, 
ZH FDQQRW PDNH D GHILQLWH FRPSDULVRQ WR WKH HIIHFW RI EXUQRXW RQ (H[WHUQDO) KLULQJ 
SUREDELOLWLHV. 1HYHUWKHOHVV, WKH PDJQLWXGH RI WKH (H[WHUQDO) KLULQJ SHQDOW\ LQIOLFWHG 
RQ (H[-)EXUQRXW SDWLHQWV (L.H., 9.8 SHUFHQWDJH SRLQWV FRPSDUHG WR FDQGLGDWHV ZLWK D 
KLVWRU\ RI VLFN OHDYH GXH WR SK\VLFDO LQMXU\²WKHLU UHIHUHQFH FDWHJRU\) KLQWV LQ WKH 
GLUHFWLRQ WKDW WKH HIIHFW RQ SURPRWLRQ SUREDELOLWLHV LV ODUJHU. CRQVLGHULQJ RXU FRQWURO 
OHYHOV RI µHPSOR\PHQW UHFRUG¶, WKH FRHIILFLHQW HVWLPDWHV IURP 0RGHO 4 VKRZ WKDW D 
KLVWRU\ RI EXUQRXW LQGLVSXWDEO\ KDV WKH ODUJHVW LPSDFW RQ DGYDQFHPHQW SUREDELOLW\ 
ZKHQ FRPSDUHG WR SHQDOWLHV LQIOLFWHG RQ WKH JURXQGV RI SDUHQWDO OHDYH (ȕ = í0.391 
(p < 0.001)) DQG VLFN OHDYH IROORZLQJ DQ DFFLGHQW (ȕ = í0.388 (p < 0.001)).  

7KH PDJQLWXGH RI WKH EXUQRXW HIIHFW RQ DGYDQFHPHQW SUREDELOLWLHV LV HYHQ 
PRUH VWULNLQJ FRPSDUHG WR WKH GXPP\ HVWLPDWHV IURP WKH RWKHU H[SHULPHQWDO 
PDQLSXODWLRQV. ,Q SDUWLFXODU, ZH REVHUYH WKDW WKH HIIHFW RI FDQGLGDWH¶V SDVW 
SHUIRUPDQFH, ZKLFK LV \HW D UDUH DGGLWLRQ RQ LWV RZQ WR SURPRWLRQ YLJQHWWHV, GRHV 
QRW HYHQ UHPRWHO\ DSSURDFK WKH EXUQRXW HIIHFW (L.H., D SHUIRUPDQFH HYDOXDWLRQ 
µSRVLWLYH: DERYH DYHUDJH¶, FRPSDUHG WR RQ DQ HYDOXDWLRQ DV µSRVLWLYH: DYHUDJH¶; 
ȕ = 1.009 (p < 0.001)). 6LPLODUO\, WKH HIIHFWV RI HPSOR\HHV¶ WHQXUH, ZKLFK KDV EHHQ 
IRXQG WR LQFUHDVH SURPRWLRQ OLNHOLKRRG (-RKQVWRQ, 2002), FDQQRW FRPSHQVDWH DW DOO 
IRU WKH EXUQRXW SHQDOW\ (L.H., RYHU ILYH \HDUV RI RUJDQLVDWLRQDO WHQXUH FRPSDUHG WR 

                                                           
7 7KLV LQWHUSUHWDWLRQ LV DGHTXDWH EHFDXVH RXU UHVSRQVH VFDOHV UDQJHG IURP 0 WR 10. 
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OHVV WKDQ WZR \HDUV RI WHQXUH; ȕ = 1.111 (p < 0.001)). 

FLQDOO\, RQH FRXOG DVVXPH WKDW WKH EXUQRXW HIIHFW PHDVXUHG LV RQO\ D ORZHU 
ERXQG RI WKH HIIHFW WKDW ZRXOG EH PHDVXUHG LQ WKH ILHOG GXH WR SRVVLEOH VRFLDOO\ 
GHVLUDEOH DFWLRQV RI WKH VWXG\ SDUWLFLSDQWV. :H ZLOO UHWXUQ WR WKLV SRVVLEOH ELDV ODWHU 
ZKHQ ZH GLVFXVV UREXVWQHVV DQDO\VHV. 

3.2 DULYHUV RI SURPRWLRQ GLVFULPLQDWLRQ DJDLQVW IRUPHU EXUQRXW SDWLHQWV 

1H[W, ZH DQDO\VHG ZKHWKHU FDQGLGDWH SHUFHSWLRQV FRXOG HPSLULFDOO\ H[SODLQ 
SURPRWLRQ GLVFULPLQDWLRQ EDVHG RQ WKH VWLJPDWLVDWLRQ OLWHUDWXUH RQ EXUQRXW SDWLHQWV, 
VWDWLVWLFDO GLVFULPLQDWLRQ, WDVWH-EDVHG GLVFULPLQDWLRQ DQG WKH LQYLVLELOLW\ K\SRWKHVLV 
(DV GLVFXVVHG LQ VXEVHFWLRQ 2.3.3). A PXOWLSOH-PHGLDWLRQ IUDPHZRUN (+D\HV, 2017) 
ZDV DSSOLHG WR GHFRPSRVH WKH WRWDO EXUQRXW HIIHFW GLVFXVVHG LQ 6HFWLRQ 3.1 LQWR 
LQGLUHFW HIIHFWV YLD FDQGLGDWH SHUFHSWLRQV UHODWHG WR WKHVH WKHRULHV DQG D UHPDLQLQJ 
GLUHFW HIIHFW. 0RUH VSHFLILFDOO\, ZH MRLQWO\ HVWLPDWHG 11 UHJUHVVLRQ PRGHOV. 7KH ILUVW 
10 PRGHOV UHJUHVVHG WKH 10 PHDVXUHG FDQGLGDWH SHUFHSWLRQV (L.H., SHUFHLYHG (1) 
OHDGHUVKLS FDSDFLWLHV, (2) H[HPSODU\ UROH, (3) PRWLYDWLRQ, (4) DXWRQRP\, (5) VWUHVV 
WROHUDQFH, (6) OHDUQLQJ FDSDFLWLHV, (7) FXUUHQW KHDOWK, (8) OLNHOLKRRG RI IXWXUH VLFN 
OHDYH, (9) DWWLWXGHV WRZDUGV FROODERUDWLRQ (IRXU LWHPV) DQG (10) FKDQFHV RI ILQGLQJ 
DQRWKHU MRE) RQ WKH LQGHSHQGHQW YDULDEOHV OLVWHG LQ 7DEOH 3. 7KH 11WK PRGHO 
UHJUHVVHV WKH DGYDQFLQJ SUREDELOLW\ RQ WKH VDPH YDULDEOHV DV ZHOO DV RQ FDQGLGDWH 
SHUFHSWLRQV (1±10). 

3.2.1 7KH VLJQDOOLQJ IXQFWLRQ RI D EXUQRXW KLVWRU\ 

DXH WR RXU H[SHULPHQWDO VHW-XS, WKH ILUVW 10 UHJUHVVLRQV IURP RXU PHGLDWLRQ 
IUDPHZRUN HVWLPDWH WKH FDXVDO UHODWLRQVKLS RI D FDQGLGDWH¶V KLVWRU\ RI EXUQRXW RQ 
PDQDJHUV¶ FDQGLGDWH SHUFHSWLRQV. AV VKRZQ LQ 7DEOH 4, ZKHQ FRPSDUHG WR 
FDQGLGDWHV ZLWKRXW LQWHUUXSWLRQV LQ WKHLU HPSOR\PHQW KLVWRU\ ZLWKLQ WKH RUJDQLVDWLRQ, 
IRUPHU EXUQRXW SDWLHQWV DUH SHUFHLYHG DV KDYLQJ ORZHU (1) OHDGHUVKLS FDSDFLWLHV 
(ȕ = í1.443; p < 0.001), EHLQJ OHVV FDSDEOH RI WDNLQJ RQ DQ (2) H[HPSODU\ UROH 
(ȕ = í1.855; p < 0.001), (3) OHVV PRWLYDWHG (ȕ = í1.544; p < 0.001), (4) OHVV 
DXWRQRPRXV (ȕ = í1.542; p < 0.001), (5) OHVV VWUHVV WROHUDQW (ȕ = í3.766; 
p < 0.001), KDYLQJ OHVV (6) OHDUQLQJ FDSDFLWLHV (ȕ = í1.123; p < 0.001), (7) ZRUVH 
FXUUHQW KHDOWK (ȕ = í3.242; p < 0.001), KLJKHU OLNHOLKRRG RI (8) IXWXUH VLFN OHDYH 
(ȕ = í3.680; p < 0.001), (9) FROODERUDWLRQ ZLWK WKHP LV UHJDUGHG PRUH QHJDWLYHO\ 
(ȕ = í1.600; p < 0.001), DQG WKH\ DUH SHUFHLYHG DV KDYLQJ ORZHU FKDQFHV RI (10) 
ILQGLQJ DQRWKHU MRE (ȕ = í1.874; p < 0.001). 7KH DYHUDJH SHUFHSWLRQ VFRUHV IRU 
FDQGLGDWHV ZLWKRXW LQWHUUXSWLRQ FRPSDUHG WR FDQGLGDWHV ZLWK D KLVWRU\ RI EXUQRXW DUH 
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YLVXDOO\ SUHVHQWHG LQ FLJXUH 1 EHORZ. 

<FLJXUH 1> 

2XU H[SHULPHQW, WKHUHIRUH, SURYLGHV FDXVDO HYLGHQFH IRU DOO VWLJPD 
WKHRUHWLFDOO\ GHULYHG IURP WKH OLWHUDWXUH. 7KH FRHIILFLHQW HVWLPDWHV RI VLJQDOV UHYHDO 
WKDW FRPSDUHG WR FDQGLGDWHV ZLWKRXW LQWHUUXSWLRQV LQ HPSOR\PHQW KLVWRU\, D KLVWRU\ 
RI EXUQRXW HPLWV SDUWLFXODUO\ VWURQJ VLJQDOV RI UHGXFHG (5) VWUHVV WROHUDQFH (D 
GHFUHDVH RI DERXW 38 SHUFHQWDJH SRLQWV) DQG (7) FXUUHQW DQG (8) IXWXUH KHDOWK 
(GHFUHDVHV RI DSSUR[LPDWHO\ 32 DQG 37 SHUFHQWDJH SRLQWV, UHVSHFWLYHO\). AOWKRXJK 
WKH RFFXUUHQFHV RI WKHVH VLJQDOOLQJ HIIHFWV DUH LQ OLQH ZLWK WKH VWLJPD GHULYHG IURP 
WKH OLWHUDWXUH, ZH ILQG WKHLU PDJQLWXGHV DVWRXQGLQJ LQ WKH SURPRWLRQ FRQWH[W. AIWHU 
DOO, LQ WKH H[SHULPHQW, HDFK FDQGLGDWH ZLWK D KLVWRU\ RI EXUQRXW VXFFHVVIXOO\ UHWXUQHG 
WR WKH ZRUNSODFH DQG UHFHLYHG D QRQ-QHJDWLYH SHUIRUPDQFH HYDOXDWLRQ (VXEVHFWLRQ 
2.1), ZKLFK DOUHDG\ DUH WZR VWURQJ DUJXPHQWV LQ IDYRXU RI WKHLU UHVWRUHG FDSDFLWLHV 
DQG KHDOWK.8  

<7DEOH 4> 

7R DGGUHVV SRWHQWLDO KHWHURJHQHLW\ ZLWKLQ EXUQRXW¶V FDXVDO VLJQDOOLQJ HIIHFW, 
ZH QRZ EULHIO\ GLVFXVV DGGLWLRQDO UHVXOWV EDVHG RQ D GLIIHUHQW UHJUHVVLRQ PRGHO DQG 
D FRXQWU\-VSHFLILF VXEVDPSOH. AV VKRZQ LQ ASSHQGL[ 7DEOH 3, DQ DOWHUQDWLYH PRGHO 
ZLWK VHSDUDWH LWHPV PHDVXULQJ DWWLWXGHV WRZDUGV FROODERUDWLRQ (LQVWHDG RI WKH VFDOH 
LQWURGXFHG LQ 6XEVHFWLRQ 2.3.3) \LHOGV VLJQLILFDQW UHVXOWV IRU HDFK LWHP. :RUVH 
FROODERUDWLRQ LV H[SHFWHG ZLWK WKH SDUWLFLSDQW DV ZHOO DV ZLWK FROOHDJXHV DW WKH VDPH, 
ORZHU RU WKH KLJKHVW OHYHO. 6LPLODUO\, VHSDUDWH DQDO\VHV RI WKH 8. DQG 86A 
VXEVDPSOHV SURYLGH HYLGHQFH IRU DOO VLJQDOOLQJ HIIHFWV DW WKH 1% VLJQLILFDQFH OHYHO. 

7R FRQFOXGH RXU DQDO\VHV RI VLJQDOOLQJ HIIHFWV, ZH WHVWHG WKH UREXVWQHVV RI 
HVWLPDWHV IRU PRUH KRPRJHQRXV VXEVDPSOHV RI SDUWLFLSDQWV (VHH 6XEVHFWLRQ 2.3.4), 
WKDW LV, SDUWLFLSDQWV ZLWK (1) SULRU H[SHULHQFH LQ PDNLQJ SURPRWLRQ GHFLVLRQV, ZKR 
PDNH (2) SURPRWLRQ GHFLVLRQV RQ DW OHDVW D \HDUO\ EDVLV DQG ZLWK (3) ORZ WR DYHUDJH 
VRFLDO GHVLUDELOLW\ WHQGHQFLHV (L.H., D VRFLDO GHVLUDELOLW\ VFRUH ORZHU WKDQ WKH WRWDO 
VDPSOH¶V DYHUDJH SOXV RQH VWDQGDUG GHYLDWLRQ). AV LOOXVWUDWHG LQ ASSHQGL[ 7DEOH 4, 
WKH UHJUHVVLRQ UHVXOWV GR QRW FKDQJH VLJQLILFDQWO\ DFURVV WKH VXEVDPSOHV DQG FDQ, 
                                                           
8 AOWKRXJK RQO\ LQGLUHFWO\ UHODWHG WR RXU UHVHDUFK TXHVWLRQV, ZH ZRXOG DOVR OLNH WR LQIRUP UHDGHUV DERXW 
WKH QXPHURXV VLJQDOOLQJ HIIHFWV ZH ILQG IRU RWKHU OHYHOV RI HPSOR\PHQW UHFRUG DQG GLPHQVLRQV, VXFK 
DV SHUVRQDOLW\ DVVHVVPHQW, IRU WZR UHDVRQV. FLUVW, WKH VLJQLILFDQW GLIIHUHQFHV LQ SHUFHSWLRQV DUH 
LQGLFDWLYH RI WKH GLPHQVLRQV¶ (DQG OHYHOV¶) LQIRUPDWLYHQHVV ZKHQ VFUHHQLQJ FDQGLGDWHV DQG, WKXV, 
VXJJHVW WKDW WKH H[SHULPHQW DSSUR[LPDWHV WKH KLJK FRPSOH[LW\ RI UHDO-OLIH SURPRWLRQ GHFLVLRQV 
SDUWLFXODUO\ ZHOO. 6HFRQG, JLYHQ WKDW SDUWLFLSDQWV¶ MXGJPHQWV FRUURERUDWH ZLWK ILQGLQJV IURP HDUOLHU 
UHVHDUFK, WKLV LV LQGLFDWLYH RI RXU GDWD TXDOLW\. FRU LQVWDQFH, ZH ILQG WKDW RXU SDUWLFLSDQWV, LQ OLQH ZLWK 
WKH PHWD-DQDO\VLV IURP BDUULFN DQG 0RXQW (1991), DSSUDLVHG FRQVFLHQWLRXV FDQGLGDWHV PRUH SRVLWLYHO\. 
AV VXFK, FRQVFLHQWLRXV FDQGLGDWHV DUH SHUFHLYHG DV PRUH FDSDEOH WR WDNH RQ DQ H[HPSODU\ UROH LQ WKH 
RUJDQLVDWLRQ (ȕ = 0.322; p < 0.001) WKDQ DJUHHDEOH FDQGLGDWHV. 
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WKHUHIRUH, EH FRQVLGHUHG UREXVW. 

3.2.2 7KH GULYLQJ VLJQDOV RI SURPRWLRQ GLVFULPLQDWLRQ 

:KHUHDV ZH HVWLPDWHG EXUQRXWV¶ VLJQDOOLQJ HIIHFW LQ WKH SUHYLRXV VXEVHFWLRQ, WKLV 
VHFWLRQ H[SORUHV WKH VLJQDOV¶ H[SODQDWRU\ SRZHU IRU SURPRWLRQ GLVFULPLQDWLRQ (L.H., 
µPHGLDWLRQ HIIHFWV¶).9 AOWKRXJK ZH ILQG HYLGHQFH RI D VLJQDOOLQJ HIIHFW, WKLV GRHV QRW 
QHFHVVDULO\ LPSO\ WKDW DOO VLJQDOV DUH HTXDOO\ FRQVLGHUHG ZKHQ PDQDJHUV PDNH 
SURPRWLRQ GHFLVLRQV. AV LQGLFDWHG LQ 3DQHO E LQ 7DEOH 4, GLIIHUHQFHV DUH REVHUYHG 
LQ WKH DVVRFLDWLRQ EHWZHHQ FDQGLGDWH SHUFHSWLRQV DQG WKH SUREDELOLW\ IRU 
DGYDQFHPHQW. FRU H[DPSOH, ZH ILQG WKDW D FDQGLGDWH¶V FDSDFLW\ WR WDNH RQ DQ 
H[HPSODU\ UROH LQ WKH RUJDQLVDWLRQ KDV D VWURQJHU DVVRFLDWLRQ ZLWK SURPRWLRQ 
GHFLVLRQV (ȕ = 0.198; p < 0.001) WKDQ SHUFHSWLRQV RI WKHLU FXUUHQW KHDOWK (ȕ = í0.027; 
p = 0.356) ZKHQ FRQWUROOHG IRU RWKHU YDULDEOHV LQ WKH PHGLDWLRQ PRGHO. 

:LWKLQ RXU PXOWLSOH-PHGLDWLRQ IUDPHZRUN (+D\HV, 2017), ZH FDOFXODWHG WKH 
LQGLUHFW HIIHFWV RI EXUQRXW RQ SURPRWLRQ GHFLVLRQV E\ PXOWLSO\LQJ WKH UHJUHVVLRQ 
HVWLPDWHV IURP EXUQRXW ZLWK WKH PHGLDWLQJ FDQGLGDWH SHUFHSWLRQV DQG IURP WKHVH 
PHGLDWRUV WR WKH DVVLJQHG SURPRWLRQ SUREDELOLWLHV. 7KH VWDQGDUG HUURUV RI WKH 
LQGLUHFW HIIHFW HVWLPDWLRQV DUH EDVHG RQ D ERRWVWUDSSLQJ SURFHGXUH ZLWK 100 
UHSHWLWLRQV. 7DEOH 5 EHORZ GLVSOD\V DQ RYHUYLHZ RI WKH SHUFHQWDJHV RI WKH WRWDO 
EXUQRXW HIIHFW RQ SURPRWLRQ SUREDELOLWLHV DV H[SODLQHG E\ HDFK RI WKH LQYHVWLJDWHG 
PHGLDWRUV.  

AFURVV WKH RXWFRPH YDULDEOHV (DGYDQFLQJ DQG VHOHFWLRQ SUREDELOLW\), IRXU 
VLJQDOV FRQVLVWHQWO\ HPHUJH DV VLJQLILFDQW H[SODQDWLRQV IRU SURPRWLRQ GLVFULPLQDWLRQ 
DJDLQVW (H[-)EXUQRXW SDWLHQWV: (1) SHUFHLYHG OHDGHUVKLS FDSDFLWLHV (H[SODLQLQJ 
UHVSHFWLYHO\ 10.0% DQG 12.4% RI WKH WRWDO EXUQRXW HIIHFW), (2) SHUFHLYHG H[HPSODU\ 
UROH (14.4% DQG 13.1%), (3) SHUFHLYHG VWUHVV WROHUDQFH (16.9% DQG 26.8%) DQG (4) 
SHUFHLYHG FKDQFHV RI ILQGLQJ DQRWKHU MRE (7.9% DQG 13.1%). 7KHVH IRXU SHUFHSWLRQV 
MRLQWO\ H[SODLQ DSSUR[LPDWHO\ KDOI (49.2%) RI WKH SHQDOW\ LQIOLFWHG ZKHQ GHFLGLQJ WR 
DGYDQFH IRUPHU EXUQRXW SDWLHQWV LQ WKH SURPRWLRQ SURFHVV (L.H., WKH PRVW SUR[LPDO 
GHFLVLRQ RI WKH H[SHULPHQWDO FRQWH[W). 7KUHH DGGLWLRQDO PHGLDWRUV KDYH D GLIIHUHQW 
VWDWLVWLFDO VLJQLILFDQFH GHSHQGLQJ RQ WKH RXWFRPH YDULDEOH XVHG. 7KDW LV, SHUFHLYHG 
PRWLYDWLRQ (6.3%) DQG SHUFHLYHG OLNHOLKRRG RI IXWXUH VLFN OHDYH (6.8%) H[SODLQ 
DGGLWLRQDO VLJQLILFDQW SURSRUWLRQV RI DGYDQFLQJ SUREDELOLW\, ZKHUHDV WKH SHUFHSWLRQV 
RQ FROODERUDWLRQ (13.1%) H[SODLQ DQ DGGLWLRQDO VLJQLILFDQW SURSRUWLRQ RI WKH EXUQRXW 

                                                           
9 7KH WHUP µPHGLDWLRQ HIIHFWV¶ IROORZV WKH PHGLDWLRQ OLWHUDWXUH. +RZHYHU, ZKHUHDV WKH UHVXOWV LQ VHFWLRQV 
3.1 DQG 3.2.1 FDQ EH JLYHQ D FDXVDO LQWHUSUHWDWLRQ, WKLV LV QRW WUXH IRU WKRVH GLVFXVVHG LQ 6HFWLRQ 3.2.2. 
7KDW LV, D FDXVDO HIIHFW IURP WKH FDQGLGDWH SHUFHSWLRQV RQ KLULQJ RXWFRPHV FDQQRW EH GHPRQVWUDWHG 
IURP WKH FXUUHQW VWXG\ GHVLJQ EHFDXVH WKH VLJQDOV FRXOG FRUUHODWH ZLWK XQREVHUYHG FDQGLGDWH 
SHUFHSWLRQV. +HQFH, PHGLDWLRQ HIIHFWV VKRXOG EH LQWHUSUHWHG DV DVVRFLDWLRQV. :H IXUWKHU GLVFXVV WKLV 
OLPLWDWLRQ LQ 6HFWLRQ 4. 
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HIIHFW RQ VHOHFWLRQ SUREDELOLW\. 7KH PHGLDWRUV µSHUFHLYHG DXWRQRP\¶ (3.8% DQG 
2.5%), µSHUFHLYHG OHDUQLQJ FDSDFLWLHV¶ (1.3% DQG 0.1%) DQG µSHUFHLYHG FXUUHQW 
KHDOWK¶ (3.4% DQG 1.9%) GR QRW H[SODLQ VLJQLILFDQW SURSRUWLRQV RI WKH EXUQRXW HIIHFW 
RQ SURPRWLRQ SUREDELOLWLHV. 

7KH SURSRVHG PHGLDWLRQ PRGHO ZLWK 10 PHGLDWRUV SDUWLDOO\ PHGLDWHV WKH 
HIIHFW RI DQ HPSOR\HHV¶ KLVWRU\ RI EXUQRXW RQ WKH SUREDELOLW\ RI DGYDQFLQJ LQ WKH 
SURPRWLRQ SURFHVV EHFDXVH WKH UHPDLQLQJ GLUHFW HIIHFW RI EXUQRXW LV VWDWLVWLFDOO\ 
VLJQLILFDQW DIWHU FRQWUROOLQJ IRU LQGLUHFW HIIHFWV YLD LWV PHGLDWRUV (ȕ = í0.624, 
p < 0.001). AV LW LV, WKH FXUUHQW PRGHO H[SODLQV QR OHVV WKDQ 75.4% RI WKH WRWDO 
EXUQRXW HIIHFW. 7KHUH FRXOG, QRQHWKHOHVV, EH DGGLWLRQDO EXUQRXW VWLJPD QRW \HW 
LGHQWLILHG LQ WKH OLWHUDWXUH WKDW FRXOG IXUWKHU H[SODLQ WKH EXUQRXW HIIHFW. 

<7DEOH 5> 

,Q JHQHUDO, WKH PHGLDWLRQ HIIHFWV ZH ILQG VXSSRUW WKH UROH EXUQRXW VWLJPD 
SOD\V LQ SURPRWLRQ GLVFULPLQDWLRQ DV H[SHFWHG EDVHG RQ WKH WKHRU\ RI VWDWLVWLFDO 
GLVFULPLQDWLRQ. ,QWHUHVWLQJO\, ZKHUHDV SHUFHSWLRQV RI UHGXFHG VWUHVV WROHUDQFH WRRN 
D FHQWUDO UROH LQ HDUOLHU VWXGLHV (0HQGHO HW DO., 2015; 6WHUNHQV HW DO., 2020), 
PDQDJHUV IURP RXU VWXG\ DWWDFKHG UHODWLYHO\ OHVV LPSRUWDQFH WR SHUFHLYHG VWUHVV 
WROHUDQFH LQ SURPRWLRQ GHFLVLRQV²GHVSLWH FOHDUO\ LQGLFDWLQJ WKLV SHUFHSWLRQ (VHH 
DERYH). 7KH UROH RI WDVWH-EDVHG GLVFULPLQDWLRQ FRXOG, LQ FRQWUDVW, EH GHSHQGHQW RQ 
WKH VWDJH RI WKH SURPRWLRQ GHFLVLRQ. 0RUH FRQFUHWHO\, RXU UHVXOWV LQGLFDWH WKDW 
EXUQRXW SDWLHQWV DUH OHVV OLNHO\ UHVWULFWHG IURP DGYDQFLQJ WR SURPRWLRQ EHFDXVH RI 
QHJDWLYH DWWLWXGHV WRZDUGV FROODERUDWLRQ. +RZHYHU, LQ WKH ILQDO VHOHFWLRQ GHFLVLRQ, 
PDQDJHUV DVVLJQHG UHODWLYHO\ KLJKHU ZHLJKWV WR (QHJDWLYH) DWWLWXGHV WRZDUGV 
FROODERUDWLRQ ZLWK IRUPHU EXUQRXW SDWLHQWV. 1HYHUWKHOHVV, WKH WZR VHPLQDO 
GLVFULPLQDWLRQ PHFKDQLVPV FDQQRW IXOO\ H[SODLQ SURPRWLRQ GLVFULPLQDWLRQ RI EXUQRXW 
SDWLHQWV EHFDXVH (1) WKH\ OHDYH D SDUW RI WKH EXUQRXW HIIHFW XQH[SODLQHG DQG (2) D 
VLQJOH LWHP RQ FDQGLGDWHV¶ SHUFHLYHG FKDQFHV RI ILQGLQJ DQRWKHU MRE (µLQYLVLELOLW\ 
K\SRWKHVLV¶) FDSWXUHV D VXEVWDQWLDO SDUW RI WKH YDULDQFH LQ WKH EXUQRXW HIIHFW. ,QGHHG, 
WKHVH UHVXOWV XQGHUOLQH WKH SRWHQWLDO RI WKH LQYLVLELOLW\ K\SRWKHVLV DV D VHPLQDO 
GLVFULPLQDWLRQ WKHRU\ WKDW FRXOG DSSO\ EH\RQG LWV RULJLQDO FRQWH[W RI JHQGHU 
GLIIHUHQFHV WR IRUPHU EXUQRXW SDWLHQWV. 

3.3 MRGHUDWRUV RI SURPRWLRQ GLVFULPLQDWLRQ DJDLQVW IRUPHU EXUQRXW SDWLHQWV 

:H ODVWO\ H[SORUH SRWHQWLDO PRGHUDWRUV (GLVFXVVHG LQ 6XEVHFWLRQ 2.3.4) RI SURPRWLRQ 
GLVFULPLQDWLRQ DJDLQVW IRUPHU EXUQRXW SDWLHQWV. 7R GR VR, WKH DGYDQFHPHQW 
SUREDELOLWLHV DVVLJQHG E\ WKH PDQDJHUV DUH UHJUHVVHG RQ WKH FDQGLGDWH, MRE, 
SURPRWLRQ DQG SDUWLFLSDQW FKDUDFWHULVWLFV WRJHWKHU ZLWK WKHLU LQWHUDFWLRQ WHUPV ZLWK 
HPSOR\HH¶V KLVWRU\ RI EXUQRXW. 7KH UHVXOWV RI WKH PRVW FRPSUHKHQVLYH PRGHUDWLRQ 
DQDO\VLV DUH SUHVHQWHG LQ 7DEOH 6 EHORZ. 5HVXOWV GLG QRW FKDQJH VLJQLILFDQWO\ XSRQ 
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VWHSZLVH LQWURGXFWLRQ RI PRGHUDWRUV LQWR WKH PRGHO DQG DUH UREXVW ZKHQ DQDO\VHG 
ZLWK VHOHFWLRQ SUREDELOLW\ DV DQ RXWFRPH YDULDEOH. 

FLUVW, WKH DEVHQFH RI VLJQLILFDQW LQWHUDFWLRQ WHUPV EHWZHHQ HPSOR\HHV¶ 
KLVWRU\ RI EXUQRXW DQG WKH RWKHU HPSOR\HH FKDUDFWHULVWLFV LQGLFDWHV WKDW WKH QHJDWLYH 
HIIHFW RI D KLVWRU\ RI EXUQRXW DQG WKH SRVLWLYH HIIHFWV RI SDVW SHUIRUPDQFH, WHQXUH, 
WUDLQLQJ LQYHVWPHQWV DQG SHUVRQDOLW\ DVVHVVPHQWV (VHH 6XEVHFWLRQ 2.1) KDYH D 
SXUHO\ DGGLWLYH UHODWLRQVKLS ZLWK DGYDQFHPHQW SUREDELOLWLHV. BDVHG RQ WKH WKHRU\ RI 
VWDWLVWLFDO GLVFULPLQDWLRQ, KRZHYHU, ZH FRXOG KDYH SUHGLFWHG WKDW D EHQHILFLDO 
SHUIRUPDQFH HYDOXDWLRQ GHFUHDVHV WKH EXUQRXW SHQDOW\ LQIOLFWHG. 7KDW LV, LQ WKH 
SUHVHQFH RI EHQHILFLDO SURGXFWLYLW\ GDWD, UDWLRQDO PDQDJHUV ZRXOG KDYH UHOLHG OHVV 
RQ RWKHU FDQGLGDWH FKDUDFWHULVWLFV WR SUHGLFW SHUIRUPDQFH DIWHU D SURPRWLRQ. ,Q WKH 
FDVH RI IRUPHU EXUQRXW SDWLHQWV, LW QRQHWKHOHVV DSSHDUV WKDW SHUIRUPDQFH GDWD IURP 
FXUUHQW MREV FDQQRW VXIILFLHQWO\ UHGXFH LQIRUPDWLRQDO IULFWLRQV PDQDJHUV DUH 
FRQIURQWHG ZLWKLQ WKH SURPRWLRQ VHWWLQJ. 

6HFRQG, DFURVV WKH GLIIHUHQW W\SHV RI MRE, SURPRWLRQ DQG SDUWLFLSDQW 
FKDUDFWHULVWLFV, ZH ILQG D VLQJOH LQWHUDFWLRQ HIIHFW EHWZHHQ DQ HPSOR\HH¶V KLVWRU\ RI 
EXUQRXW DQG SDUWLFLSDQW JHQGHU RQ SURPRWLRQ SUREDELOLW\.10 CRPSDUHG WR PDOH 
FROOHDJXHV, IHPDOH PDQDJHUV LQIOLFW D KLJKHU SURPRWLRQ SHQDOW\ RQ EXUQRXW SDWLHQWV 
(ȕ = í0.462 p = 0.032). AOWKRXJK ZH GLG QRW H[SHFW WKH LQWHUDFWLRQ WHUP WR KDYH D 
QHJDWLYH VLJQ (EHFDXVH PDOH HYDOXDWRUV PRUH FRPPRQO\ GLVSOD\ GLVFULPLQDWRU\ 
H[SUHVVLRQV LQ D VHOHFWLRQ FRQWH[W >CROH HW DO., 2004@), ZH ILQG WKDW E\ HVWLPDWLQJ 
WZR-ZD\ LQWHUDFWLRQ HIIHFWV EHWZHHQ D FDQGLGDWH¶V KLVWRU\ RI EXUQRXW DQG SDUWLFLSDQW 
JHQGHU RQ PDQDJHUV¶ FDQGLGDWH SHUFHSWLRQV, IHPDOH PDQDJHUV LQGHHG HYDOXDWHG 
HPSOR\HHV ZLWK D KLVWRU\ RI EXUQRXW PRUH QHJDWLYHO\. 0RUH FRQFUHWHO\, FRPSDUHG WR 
WKHLU PDOH FRXQWHUSDUWV, IHPDOH PDQDJHUV SHUFHLYHG WKHVH FDQGLGDWHV DV OHVV 
FDSDEOH WR WDNH RQ DQ H[HPSODU\ UROH (ȕ = í0.447; p = 0.029), PRUH OLNHO\ WR WDNH 
VLFN OHDYH LQ WKH IXWXUH (ȕ = 0.613; p = 0.009) DQG OHVV OLNHO\ WR ILQG RWKHU 
HPSOR\PHQW (ȕ = í0.681; p < 0.001). 7KHVH LQWHUDFWLRQV ZLWK WKH IHPDOH JHQGHU RI 
WKH PDQDJHU FDQQRW EH JLYHQ D FDXVDO LQWHUSUHWDWLRQ, KRZHYHU, EHFDXVH WKH\ PD\ 
FRUUHODWH ZLWK XQREVHUYHG SDUWLFLSDQW FKDUDFWHULVWLFV. 

<7DEOH 6> 

4. CRQFOXVLRQ 

7R H[SODLQ SURPRWLRQ GLVFULPLQDWLRQ DJDLQVW IRUPHU EXUQRXW SDWLHQWV UHJDUGLQJ 
                                                           
10 BHFDXVH WKH VRFLDO GRPLQDQFH RULHQWDWLRQ GDWD ZHUH VNHZHG, ZH FRQGXFWHG D VHSDUDWH 
DQDO\VLV ZLWK WKH GXPP\¶V FODVVLI\LQJ SDUWLFLSDQWV DV HLWKHU µ+LJK¶ RU µ/RZ¶ RQ VRFLDO 
GRPLQDQFH DV D IXQFWLRQ RI WKH VDPSOH GLVWULEXWLRQ. 7KLV DSSURDFK, KRZHYHU, GLG QRW 
FKDQJH RXU UHVXOWV. 
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XQGHUO\LQJ VWLJPD, ZH FRQGXFWHG D IDFWRULDO VXUYH\ H[SHULPHQW. AFWXDO PDQDJHUV 
MXGJHG ILFWLWLRXV LQWHUQDO FDQGLGDWHV ZLWK YDULHG HPSOR\PHQW KLVWRULHV LQVLGH WKH 
RUJDQLVDWLRQ. 6RPH FDQGLGDWHV ZHUH VDLG WR KDYH RYHUFRPH EXUQRXW, DQG RWKHU 
SURPRWLRQ-UHOHYDQW FKDUDFWHULVWLFV ZHUH YDULHG, VXFK DV RUJDQLVDWLRQDO WHQXUH, SDVW 
SHUIRUPDQFH DQG WUDLQLQJ UHFHLYHG. 0RUH FRQFUHWHO\, SDUWLFLSDQWV DVVHVVHG WKH 
ILFWLWLRXV HPSOR\HHV IRU GLYHUJLQJ LQWHUQDO YDFDQFLHV RQ SURPRWLRQ GHFLVLRQV DV ZHOO 
DV RQ VWDWHPHQWV GHULYHG IURP WKH OLWHUDWXUH¶V GRPLQDQW H[SODQDWLRQV IRU SURPRWLRQ 
GLVFULPLQDWLRQ DJDLQVW IRUPHU EXUQRXW SDWLHQWV. 7R WKH EHVW RI RXU NQRZOHGJH, WKLV 
VWXG\ UHSUHVHQWV WKH ILUVW WR GLUHFWO\ PHDVXUH WKLV KLWKHUWR RYHUORRNHG DQG, DV RXU 
UHVXOWV LQGLFDWH, JUDYH FRQVHTXHQFH RI EXUQRXW. FXUWKHUPRUH, ZH H[SDQG WKH 
SURPRWLRQ OLWHUDWXUH¶V IRFXV EH\RQG JHQGHU, HWKQLFLW\ DQG DJH E\ DQDO\VLQJ D PHQWDO 
KHDOWK-UHODWHG JURXQG IRU GLVFULPLQDWLRQ. ,Q DGGLWLRQ WR PHDVXULQJ SURPRWLRQ 
GLVFULPLQDWLRQ, ZH SURFHHGHG WR WHVW WKH UROH RI VWLJPDWLVLQJ SHUFHSWLRQV DQG 
DWWLWXGHV LQ H[SODLQLQJ VXFK GLVFULPLQDWLRQ E\ H[SORULQJ SRWHQWLDO FDQGLGDWH, MRE DQG 
SDUWLFLSDQW-VLGH PRGHUDWRUV RI WKH EXUQRXW SHQDOW\. FLQDOO\, E\ FRQGXFWLQJ WKH 
H[SHULPHQW LQ DQ LQWHUQDO SURPRWLRQ VHWWLQJ, ZH RSWLPLVHG WKH HFRORJLFDO YDOLGLW\ RI 
KLULQJ H[SHULPHQWV EHFDXVH ZH ZHUH DEOH WR SURYLGH SDUWLFLSDQWV ZLWK DGGLWLRQDO 
UHDOLVWLF DQG UHOHYDQW FDQGLGDWH LQIRUPDWLRQ, VXFK DV SHUIRUPDQFH GDWD, WR VXSSRUW 
KLULQJ GHFLVLRQV. 

,Q JHQHUDO, ZH FRQFOXGH WKDW, QRWZLWKVWDQGLQJ D VXFFHVVIXO UHFRYHU\, 
HPSOR\HHV¶ KLVWRU\ RI EXUQRXW FUHDWHV D VHYHUH REVWDFOH KDPSHULQJ RQH¶V RSWLRQV 
IRU SURPRWLRQ. A EXUQRXW KLVWRU\ VSHFLILFDOO\ UHGXFHG FDQGLGDWHV¶ SURPRWLRQ 
SUREDELOLWLHV E\ QR OHVV WKDQ 34.4% FRPSDUHG WR RWKHUV ZLWKRXW LQWHUUXSWLRQV LQ WKHLU 
HPSOR\PHQW UHFRUG. 7KH PDJQLWXGH RI WKLV HIIHFW LV SHUKDSV HYHQ PRUH VWULNLQJ 
EHFDXVH ZH DOVR ILQG WKDW (1) WKH VXPPHG HIIHFWV RI ERWK DFWXDO SHUIRUPDQFH DQG 
WHQXUH RQ SURPRWLRQ SUREDELOLWLHV FDQQRW FRPSDUH LQ VL]H, DQG ZH ILQG (2) QR 
VLJQLILFDQW HPSOR\HH-VLGH LQWHUDFWLRQV WKDW FRXOG OHVVHQ WKH SURPRWLRQ SHQDOW\ 
LQIOLFWHG XSRQ IRUPHU EXUQRXW SDWLHQWV. AV D UHVXOW, RQH PLJKW VD\ WKDW PDNLQJ 
SURPRWLRQ DIWHU EXUQRXW LV, LQGHHG, OLNH ERLOLQJ WKH RFHDQ. ,Q DGGLWLRQ, ZH ILQG FDXVDO 
HYLGHQFH IRU DOO PHGLDWLQJ FDQGLGDWH SHUFHSWLRQV WKHRUHWLFDOO\ LGHQWLILHG LQ WKH 
OLWHUDWXUH. 7KH IRXU VLJQDOV RI ORZHU OHDGHUVKLS FDSDFLWLHV, OHVV DELOLW\ WR WDNH RQ DQ 
H[HPSODU\ UROH LQ WKH RUJDQLVDWLRQ, D ORZHU VWUHVV WROHUDQFH DQG UHGXFHG OLNHOLKRRG 
RI ILQGLQJ DQRWKHU MRE RXWVLGH RI WKH RUJDQLVDWLRQ MRLQWO\ FDSWXUH DERXW KDOI (49.2%) 
RI WKH WRWDO EXUQRXW HIIHFW RQ SURPRWLRQ SUREDELOLWLHV. 7KH DGGLWLRQDO VLJQDOV RI ORZHU 
PRWLYDWLRQ, DXWRQRP\, OHDUQLQJ FDSDFLWLHV, FXUUHQW DQG IXWXUH KHDOWK DQG QHJDWLYH 
SHUFHSWLRQV RQ FROODERUDWLRQ H[SODLQHG VRPHZKDW OHVVHU SURSRUWLRQV RI WKH EXUQRXW 
HIIHFW. 

7KHVH UHVXOWV KDYH LPSOLFDWLRQV IRU HPSOR\HHV ZLWK D KLVWRU\ RI EXUQRXW, WKHLU 
HPSOR\HUV, SROLF\-PDNHUV DQG UHVHDUFKHUV. FLUVW, WKH PDJQLWXGH RI WKH EXUQRXW 
HIIHFW RQ SURPRWLRQ SUREDELOLWLHV REYLRXVO\ LPSOLFDWHV WKDW QXPHURXV IXOO\ UHFRYHUHG 
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(DQG SURGXFWLYH) IRUPHU EXUQRXW SDWLHQWV FRXOG EH LQH[WULFDEO\ VWXFN DW WKHLU FXUUHQW 
MRE LQ DQ RUJDQLVDWLRQ EHFDXVH WKH\ DUH UHIXVHG DFFHVV WR KLJKHU-OHYHO MREV. 7KLV 
ZRXOG QRW RQO\ EH GHWULPHQWDO WR WKHLU SHUVRQDO FDUHHU DGYDQFHPHQW EXW DOVR WR WKHLU 
FXUUHQW HPSOR\HUV. 0RUH VSHFLILFDOO\, ZKHQ HPSOR\HHV DUH IXOO\ UHFRYHUHG DQG 
DZDUH RI WKHLU GHQLHG RU OLPLWHG RSSRUWXQLWLHV IRU XSZDUG PRELOLW\, WKLV FRXOG FUHDWH 
D VWURQJ LQFHQWLYH IRU WKHP WR OHDYH WKH RUJDQLVDWLRQ LQ H[FKDQJH IRU D QHZ HPSOR\HU 
(*ROGPDQ, 6ODXJKWHU, 6FKPLW, :LOH\ & BURRNV, 2008; 4DEODQ & FDUPDQHVK, 2019). 
7KLV H[LW SUHVHQWV WKHLU FXUUHQW HPSOR\HUV ZLWK D ORVV RI KXPDQ FDSLWDO. ,QWHUHVWLQJO\, 
FRPSDUHG WR IRUPHU EXUQRXW SDWLHQWV ZKR LPPHGLDWHO\ FKDQJH HPSOR\HUV DIWHU VLFN 
OHDYH, WKRVH ZKR VXFFHVVIXOO\ UHWXUQ WR WKHLU LQLWLDO ZRUNSODFH FDQ PRUH UHDGLO\ KLGH 
WKHLU EXUQRXW KLVWRU\ (L.H., RQFH UHFRYHUHG, WKH\ PLJKW EHFRPH OHVV GHSHQGHQW RQ 
YLWDO VXSHUYLVRU VXSSRUW, VHH 5RRPDQ HW DO., 2020). 5HFRYHUHG HPSOR\HHV ZRXOG 
FRQFHDO WKHLU EXUQRXW KLVWRU\ DQG DYRLG H[WHUQDO KLULQJ SHQDOWLHV (BURXZHUV, -RRVHQ, 
YDQ =HOVW & 9DQ :HHJKHO, 2020), ZKLFK IXUWKHU LQFHQWLYLVHV WKHP WR OHDYH LQ WKH 
FDVH RI SURPRWLRQ GLVFULPLQDWLRQ. 

6HFRQG, E\ LQYHVWLJDWLQJ HIIHFWV RI WKH µEXUQRXW DIWHUPDWK¶ RQ SURPRWLRQ 
RSSRUWXQLWLHV, RXU UHVXOWV FDOO IRU DGGLWLRQDO DWWHQWLRQ IURP SROLF\-PDNHUV WRZDUGV 
EXUQRXW V\QGURPH. FRU RQH, WKH RFFXUUHQFH RI SURPRWLRQ GLVFULPLQDWLRQ DJDLQVW 
IRUPHU EXUQRXW SDWLHQWV LV, QH[W WR LWV KHDOWK DQG ILQDQFLDO FRVWV, DQRWKHU DUJXPHQW 
IRU LQYHVWPHQW LQ SULPDU\ EXUQRXW SUHYHQWLRQ. ,W LV REYLRXVO\ EHWWHU WR SUHYHQW 
SURPRWLRQ GLVFULPLQDWLRQ WKDQ WR FXUH LW. 0RUHRYHU, RXU ILQGLQJV DUJXH DJDLQVW WKH 
LPSOHPHQWDWLRQ RI ODERXU PDUNHW UHLQWHJUDWLRQ SROLFLHV DQG LQWHUYHQWLRQV ZLWK DQ 
H[FOXVLYHO\ VKRUW-WHUP IRFXV, ZKLFK DSSURDFK UHWXUQ-WR-ZRUN DV D VLPSOH, 
GLFKRWRPRXV YDULDEOH (L.H., ZKHWKHU RQH KDV UHLQWHJUDWHG RU QRW). COHDUO\, EXUQRXW 
V\QGURPH¶V QHJDWLYH FDUHHU LPSDFW UHPDLQV D WKUHDW LQ WKH PLG WR ORQJ WHUP. DHVSLWH 
EXUQRXW SDWLHQWV¶ SRRU SURPRWLRQ SURVSHFWV, LQWHUYHQWLRQV DLPHG DW UHGXFLQJ 
VWLJPDWLF SHUFHSWLRQV IRXQG WR IXHO GLVFULPLQDWRU\ EHKDYLRXU (CRUULJDQ & 
2¶6KDXJKQHVV\, 2007) KDYH KDG VXFFHVV LQ FRXQWHUDFWLQJ RWKHU VRXUFHV RI 
ZRUNSODFH GLVFULPLQDWLRQ (DHURXV, 1JX\HQ & 5\DQ, 2020). 7KHVH PHWKRGV PLJKW EH 
HIIHFWLYH WR FRPEDW SURPRWLRQ GLVFULPLQDWLRQ; KRZHYHU, WKLV VWUDWHJ\ UHPDLQV D 
PDWWHU WR EH DGGUHVVHG LQ IXWXUH UHVHDUFK.  

FLQDOO\, EDVHG RQ RXU UHVXOWV, ZH FDOO IRU DGGLWLRQDO LQWHUGLVFLSOLQDU\ 
FRRSHUDWLRQ EHWZHHQ VRFLDO VFLHQWLVWV (H.J., HFRQRPLVWV, SV\FKRORJLVWV DQG 
VRFLRORJLVWV) LQ WKH GRPDLQ RI SURPRWLRQ GLVFULPLQDWLRQ. BHFDXVH WKH PHGLDWRUV ZH 
SURSRVHG FDQQRW IXOO\ H[SODLQ WKH EXUQRXW HIIHFW, DGGLWLRQDO VWLJPD RU WKHRUHWLFDO 
PHFKDQLVPV FRXOG EH DW SOD\. 7KHUHIRUH, DV VXJJHVWHG E\ AOEUHFKW HW DO. (2013), 
H[SHULPHQWV VSHFLILFDOO\ GHVLJQHG WR LQYHVWLJDWH WKHRUHWLFDO H[SODQDWLRQV IURP 
DGMDFHQW ILHOGV VXFK DV SV\FKRORJ\ (H.J., FRJQLWLYH PHFKDQLVPV VXFK DV 
µFRQVHUYDWLVP LQ XSGDWLQJ EHOLHIV¶) FRXOG IXUWKHU RXU XQGHUVWDQGLQJ RI SUHFLVHO\ KRZ 
EXUQRXW VWLJPD FDXVHV WKH SURPRWLRQ SHQDOW\ HYLGHQFHG LQ RXU SLRQHHULQJ VWXG\. 
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7KLV LQWHUGLVFLSOLQDU\ DSSURDFK PLJKW DOVR LGHQWLI\ DGGLWLRQDO PRGHUDWRUV RI VXFK 
GLVFULPLQDWLRQ. 

:H FRQFOXGH WKLV DUWLFOH E\ DFNQRZOHGJLQJ VRPH RI WKH VWXG\¶V OLPLWDWLRQV. A 
ILUVW FRQVWUDLQW LV WKH FXUUHQW H[SHULPHQWV¶ LQDELOLW\ WR GUDZ FDXVDO LQIHUHQFHV EDVHG 
RQ LQGLUHFW HIIHFWV. AOWKRXJK ZH DUH DEOH WR LQIHU FDXVDOLW\ RQ ERWK WKH HIIHFW RI 
EXUQRXW RQ SURPRWLRQ FKDQFHV DQG IURP WKH HIIHFWV RI EXUQRXW RQ FDQGLGDWH 
SHUFHSWLRQV, WKH VDPH FDQQRW EH VDLG IRU WKH UHVSHFWLYH HIIHFWV RI FDQGLGDWH 
SHUFHSWLRQV RQ SURPRWLRQ SUREDELOLWLHV. ,QGHHG, WKH SRVVLELOLW\ UHPDLQV WKDW 
DGGLWLRQDO SHUFHSWLRQV FRQIRXQG WKH UHODWLRQVKLS EHWZHHQ WKH VXUYH\HG VWLJPD DQG 
SURPRWLRQ SUREDELOLWLHV. 7R LGHQWLI\ FDXVDO HIIHFWV RI VLJQDOV (H.J., 3LRSLXQLN, 
6FKZHUGW, & :RHVVPDQQ, 2020), IXWXUH UHVHDUFK VKRXOG, WKHUHIRUH, IRFXV RQ 
H[SHULPHQWDOO\ PDQLSXODWLQJ GLIIHUHQW EXUQRXW VLJQDOV.  

A VHFRQG OLPLWDWLRQ (RU UDWKHU FDYHDW) LQ RXU H[SHULPHQW LV WKDW DQ HPSOR\HH¶V 
KLVWRU\ RI EXUQRXW ZDV WHPSRUDOO\ UHVWULFWHG LQ WLPH EHFDXVH WKH µHPSOR\PHQW UHFRUG 
GLPHQVLRQ¶ FRQFHUQV µFDQGLGDWHV¶ SDVW WZR \HDUV RI HPSOR\PHQW¶. :H GHOLEHUDWHO\ 
OLPLWHG WKH WLPH IUDPH LQ RXU H[SHULPHQW WR JXDUG XV IURP FRQGXFWLQJ DQ RYHUO\ 
FRPSOH[ H[SHULPHQW. AGGLQJ \HW DQRWKHU GLPHQVLRQ YDU\LQJ WKH WLPLQJ RI JDSV LQ 
HPSOR\PHQW KLVWRU\ ZRXOG VXEVWDQWLDOO\ LQFUHDVH KHWHURJHQHLW\ RI WKH EXUQRXW 
PDQLSXODWLRQ E\ LPSO\LQJ IRU VRPH FDQGLGDWHV WKDW WKHLU EXUQRXW HSLVRGH RFFXUUHG 
ZKHQ HPSOR\HG DW DQRWKHU RUJDQLVDWLRQ. CRQVLGHUDEO\ PRUH SUREOHPDWLF, DGGLQJ D 
µWLPLQJ GLPHQVLRQ¶ ZRXOG KDYH SURGXFHG FRUUHODWLRQV ZLWK RXU FRUH UHIHUHQFH JURXS 
µQR LQWHUUXSWLRQV¶ (L.H., LWV YDOXHV ZRXOG EH IL[HG DW 0 IRU D K\SRWKHWLFDO WLPLQJ 
GLPHQVLRQ), WKXV FRPSOLFDWLQJ WKH FRQVWUXFWLRQ RI D-HIILFLHQW GHVLJQV (VXEVHFWLRQ 
2.1). FXWXUH UHVHDUFK FRXOG QRQHWKHOHVV H[DPLQH ZKHWKHU WKH EXUQRXW SHQDOW\ RQ 
SURPRWLRQV LV KHWHURJHQHRXV LQ WLPH LQ D FRPSDUDEOH H[SHULPHQWDO VHW-XS. 

A WKLUG DQG ILQDO OLPLWDWLRQ RI RXU VWXG\ LV LQKHUHQW WR WKH H[SHULPHQW¶V 
ODERUDWRU\ VHWWLQJ. ,Q JHQHUDO, NQRZOHGJH RI EHLQJ REVHUYHG FRXOG LQGXFH 
SDUWLFLSDQWV ZLWK VRFLDO GHVLUDELOLW\ WHQGHQFLHV (L.H., EHKDYLQJ LQ D ZD\ WKDW LV VRFLDOO\ 
GHVLUDEOH EXW QRW QHFHVVDULO\ LQ OLQH ZLWK RQH¶V RZQ FRQYLFWLRQV) ZKLFK FRXOG FDXVH 
D FHUWDLQ GHJUHH RI PHDVXUHPHQW ELDV. ASSOLHG WR WKH H[SHULPHQW, WKH EXUQRXW 
SHQDOW\ ZH FDOFXODWHG ZRXOG EH D ORZHU ERXQG RI WKH WUXH HIIHFW²DVVXPLQJ QRW 
SURYLGLQJ IRUPHU EXUQRXW SDWLHQWV ZLWK HTXDO RSSRUWXQLWLHV LV SHUFHLYHG DV D VRFLDOO\ 
XQGHVLUDEOH GHFLVLRQ. +RZHYHU, WR OLPLW WKH LPSDFW RI VRFLDO GHVLUDELOLW\ ELDVHV, ZH 
GHVLJQHG WKH H[SHULPHQW LQ D ZD\ WKDW PLPLFV WKH FRPSOH[LW\ RI D UHDO SURPRWLRQ 
FRQWH[W. 0RUH VSHFLILFDOO\, E\ VLPXOWDQHRXVO\ YDU\LQJ DGGLWLRQDO GLPHQVLRQV EHVLGHV 
WKH H[SHULPHQWDO FRQGLWLRQ (EXUQRXW YHUVXV LWV FRQWUROV: QR LQWHUUXSWLRQ, SK\VLFDO 
LQMXU\ RU SDUHQWDO OHDYH), VXFK DV WHQXUH DQG WUDLQLQJ, WKH FRPSOH[LW\ RI WKH GHFLVLRQ 
REVFXUHG WKH WUXH SXUSRVH RI WKH VWXG\ WKURXJKRXW HPSOR\HH HYDOXDWLRQV. FRU 
H[DPSOH, IURP WKH PDQDJHUV¶ SHUVSHFWLYH GXULQJ WKH HYDOXDWLRQ, ZH PLJKW KDYH 
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EHHQ VWXG\LQJ WKH SURPRWLRQ SUREDELOLWLHV RI ZRPHQ (DV RQH SUHWHVWHU LQGHHG 
VXJJHVWHG). 1RWZLWKVWDQGLQJ WKH ULVN RI VRFLDO GHVLUDELOLW\, IDFWRULDO VXUYH\ 
H[SHULPHQWV KDYH EHHQ VKRZQ WR FRUUHODWH VWURQJO\ ZLWK DFWXDO EHKDYLRXU (BDHUW & 
DH 3DXZ, 2014; +DLQPXHOOHU, +DQJDUWQHU & <DPDPRWR, 2015; 9DQ BHOOH HW DO., 
2018).  
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7DEOH 1. 9LJQHWWH GLPHQVLRQV DQG OHYHOV SUHVHQWHG LQ H[SHULPHQWDO PDWHULDOV. 

9LJQHWWH GLPHQVLRQV 9LJQHWWH OHYHOV 
6H[ ^0DQ; :RPDQ` 
AJH (\HDUV) ^30 � 3 \HDUV; 40 � 3 \HDUV; 50 � 3 \HDUV` 

2UJDQLVDWLRQDO WHQXUH ^6KRUW (OHVV WKDQ 2 \HDUV); AYHUDJH (2 WR 5 \HDUV); /RQJ 
(PRUH WKDQ 5 \HDUV)` 

EPSOR\PHQW UHFRUG 
(LQWHUUXSWLRQV LQ WKH ODVW WZR \HDUV) 

^1R LQWHUUXSWLRQV; 3DUHQWDO OHDYH; 6LFN OHDYH IROORZLQJ DQ 
DFFLGHQW; 6WUHVV OHDYH GXH WR EXUQRXW` 

3HUIRUPDQFH HYDOXDWLRQ RI ODVW \HDU ^3RVLWLYH: DYHUDJH; 3RVLWLYH: DERYH DYHUDJH` 
3HUVRQDOLW\ DVVHVVPHQW 
(KLJKHVW VFRULQJ WUDLW) 

^2SHQQHVV (WR H[SHULHQFH); CRQVFLHQWLRXVQHVV; 
E[WURYHUVLRQ; AJUHHDEOHQHVV; EPRWLRQDO VWDELOLW\` 

7UDLQLQJ LQYHVWHG E\ WKH 
RUJDQLVDWLRQ 

^1RQH; -RE URWDWLRQ; /HDGHUVKLS WUDLQLQJ; 2FFXSDWLRQ-VSHFLILF 
WUDLQLQJ` 

1RWHV. AV GHVFULEHG LQ VXEVHFWLRQ 2.1, IROORZLQJ WKH D-HIILFLHQF\ DOJRULWKP RI AXVSXUJ DQG +LQ] 
(2014), 200 FDQGLGDWH SURILOHV (L.H., HIILFLHQW FRPELQDWLRQV RI VHYHQ YLJQHWWH GLPHQVLRQV) ZHUH 
V\VWHPDWLFDOO\ GLYLGHG RYHU 50 GHFNV FRPSULVLQJ IRXU FDQGLGDWH SURILOHV. 3DUWLFLSDWLQJ PDQDJHUV ZHUH 
WKHQ DVVLJQHG RQH GHFN WR HYDOXDWH. 7KH YDOXHV RI WKH DJH GLPHQVLRQ ZHUH UDQGRPO\ DGMXVWHG � 3 
\HDUV DFURVV YLJQHWWHV WR UHDOLVH H[SHULPHQWDO UHDOLVP. 
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7DEOH 2. -RE WLWOHV DQG MRE FKDUDFWHULVWLFV XWLOLVHG LQ WKH H[SHULPHQW. 

(PURPRWLRQ) JRE WLWOHV 
RHTXLUHG 
TXDQWLWDWLYH 
ZRUNORDG 

RHTXLUHG 
TXDOLWDWLYH 
ZRUNORDG 

IPSDFW RI HUURU 

*UDSKLF GHVLJQHU /RZ /RZ /RZ 
BLOOLQJ, FRVW DQG UDWH FOHUN +LJK /RZ /RZ 
6DOHV PDQDJHU /RZ +LJK /RZ 
BLRPDVV SODQW WHFKQLFLDQ /RZ /RZ +LJK  
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7DEOH 3. 5HJUHVVLRQ UHVXOWV ZLWK SUREDELOLWLHV RI SURPRWLRQ DGYLFHV. 
 AGYLFH WR DGYDQFH LQ WKH SURPRWLRQ SURFHGXUH (0±10) AGYLFH WR XOWLPDWHO\ SURPRWH (0±10) 
 (1) (2) (3) (4) (5) (6) (7) (8) 
A. CA1D,DA7E C+A5AC7E5,67,C6         
FHPDOH  0.032 (0.080) 0.030 (0.079) 0.035 (0.080)  0.085 (0.085) 0.084 (0.085) 0.093 (0.085) 
AJH  0.006 (0.005) 0.006 (0.005) 0.005 (0.005)  0.009* (0.006) 0.009* (0.006)  0.008 (0.005) 
2UJDQLVDWLRQDO WHQXUH (UHI. VKRUW)         
 AYHUDJH  0.717*** (0.107) 0.713*** (0.107) 0.709*** (0.106)  0.636*** (0.112) 0.629*** (0.107) 0.626*** (0.107) 
 /RQJ  1.111*** (0.109) 1.109*** (0.109) 1.111*** (0.109)  1.133*** (0.112) 1.128** (0.111) 1.130*** (0.111) 
EPSOR\PHQW UHFRUG (UHI. QR 
LQWHUUXSWLRQV)         

 3DUHQWDO OHDYH í0.259* (0.135) í0.387*** (0.115) í0.389*** (0.115) í0.391*** (0.115) í0.249* (0.143) í0.382*** (0.126) í0.387*** (0.126) í0.389*** (0.126) 
 6LFN OHDYH IROORZLQJ DQ DFFLGHQW í0.200 (0.126) í0.395*** (0.108) í0.397*** (0.108) í0.388*** (0.108) í0.302** (0.133) í0.488*** (0.116) í0.492*** (0.116) í0.480*** (0.116) 
 BXUQRXW í2.421*** (0.134) í2.540*** (0.121) í2.545*** (0.121) í2.541*** (0.121) í2.506*** (0.137) í2.630*** (0.128) í2.637*** (0.128) í2.632*** (0.128) 
3HUIRUPDQFH HYDOXDWLRQ (UHI.: DYHUDJH)         
 AERYH DYHUDJH  1.003*** (0.085) 1.004*** (0.085) 1.009*** (0.085)  1.005*** (0.091) 1.007*** (0.091) 1.015*** (0.091) 
3HUVRQDOLW\ DVVHVVPHQW (UHI.: 
DJUHHDEOHQHVV)         

 2SHQQHVV  0.203 (0.125) 0.200 (0.126) 0.196 (0.125)  0.253* (0.137) 0.245* (0.137) 0.239* (0.136) 
 CRQVFLHQWLRXVQHVV  0.315*** (0.122) 0.311** (0.121) 0.315*** (0.125)  0.281** (0.131) 0.279** (0.131)  0.281** (0.131) 
 E[WURYHUVLRQ  0.049 (0.137) 0.043 (0.137) 0.054 (0.138)  0.079 (0.139) 0.075 (0.140) 0.084 (0.140) 
 EPRWLRQDO VWDELOLW\  0.207** (0.136) 0.208** (0.136) 0.214 (0.134)  0.261* (0.138) 0.265* (0.138) 0.272** (0.137) 
7UDLQLQJ LQYHVWHG E\ WKH RUJDQLVDWLRQ 
(UHI.: QRQH)         

 -RE URWDWLRQ  0.254** (0.112) 0.255** (0.112) 0.256** (0.111)  0.176 (0.118) 0.178 (0.118) 0.182 (0.117) 
 /HDGHUVKLS WUDLQLQJ  0.917*** (0.120) 0.921*** (0.121) 0.925*** (0.121)  0.936*** (0.129) 0.940*** (0.129) 0.945*** (0.129) 
 2FFXSDWLRQ-VSHFLILF WUDLQLQJ  0.336*** (0.115) 0.340*** (0.115) 0.343*** (0.116)  0.386*** (0.120) 0.391*** (0.119)  0.391*** (0.120) 
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B. 352027,21 C+A5AC7E5,67,C6         
3URPRWLRQ W\SH (UHI.: RFFXSDWLRQDO OHYHO 
SOXV OHYHO RI DXWKRULW\)         

 2FFXSDWLRQDO OHYHO   0.214 (0.146) 0.224 (0.143)   0.158 (0.160) 0.178 (0.156) 
 /HYHO RI DXWKRULW\   í0.047 (0.150) í0.033 (0.146)   í0.037 (0.162) í0.025 (0.154) 
C. -2B C+A5AC7E5,67,C6         
5HTXLUHG TXDQWLWDWLYH GHPDQGV   0.060 (0.045) 0.045 (0.045)   0.088* (0.049) 0.059 (0.051) 
5HTXLUHG TXDOLWDWLYH GHPDQGV   0.025 (0.036) 0.004 (0.034)   0.046 (0.042) 0.021 (0.041) 
,PSDFW RI HUURU   í0.057 (0.036) í0.044 (0.036)   í0.072* (0.038) í0.062 (0.038) 
D. 3A57,C,3A17 C+A5AC7E5,67,C6         
FHPDOH    0.075 (0.114)    0.098 (0.128) 
AJH    í0.007 (0.005)    í0.007 (0.005) 
,GHDO ZRUNHU QRUP    0.020 (0.067)    0.108 (0.072) 
6RFLDO GRPLQDQFH RULHQWDWLRQ    í0.170*** (0.046)    í0.224*** (0.052) 
CRQWDFW ZLWK EXUQRXW (UHI.: QRQH)         
 3URIHVVLRQDO    í0.124 (0.177)    í0.107 (0.193) 
 3ULYDWH OLIH    0.181 (0.172)    0.236 (0.183) 
 6HOI    0.049 (0.145)    0.208 (0.170) 
5ð  0.326 0.331 0.346 0.193 0.301 0.308 0.330 
1 1,620  

1RWHV. AEEUHYLDWLRQ XVHG: UHI. (UHIHUHQFH FDWHJRU\). 6HH 6HFWLRQ 2 IRU D GHVFULSWLRQ RI WKH DGRSWHG YDULDEOHV. 7KH SUHVHQWHG VWDWLVWLFV DUH FRHIILFLHQW HVWLPDWHV ZLWK WKHLU VWDQGDUG HUURUV LQ SDUHQWKHVHV. 
6WDQGDUG HUURUV DUH FRUUHFWHG IRU FOXVWHULQJ RI REVHUYDWLRQV DW WKH SDUWLFLSDQW OHYHO. *** (**) ((*)) LQGLFDWHV VLJQLILFDQFH DW 1% (5%) ((10%)) VLJQLILFDQFH OHYHO. 
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FLJXUH 1. AYHUDJH SHUFHSWLRQ VFRUHV RI SURPRWLRQ FDQGLGDWHV. DLIIHUHQFHV DUH VLJQLILFDQW DW WKH 1% VLJQLILFDQFH OHYHO.  
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7DEOH 4. 0HGLDWLRQ DQDO\VLV ZLWK DGYDQFLQJ SUREDELOLW\ (LQ WKH SURPRWLRQ SURFHVV) DV WKH RXWFRPH DQG WHQ PHGLDWRUV. 

 
MHGLDWRUV      

3HUFHLYHG OHDGHUVKLS 
FDSDFLWLHV 

3HUFHLYHG H[HPSODU\ 
UROH 3HUFHLYHG PRWLYDWLRQ 3HUFHLYHG DXWRQRP\ 3HUFHLYHG VWUHVV 

WROHUDQFH 
3HUFHLYHG OHDUQLQJ 
FDSDFLWLHV 

A. CA1D,DA7E C+A5AC7E5,67,C6       

FHPDOH 0.038 (0.087) 0.115 (0.078) 0.122* (0.075) í0.010 (0.072) 0.036 (0.077) 0.158** (0.071) 

AJH 0.007 (0.005) 0.001 (0.005) -0.005 0.005 (0.005) 0.007 (0.005) 0.001 (0.005) 

2UJDQLVDWLRQDO WHQXUH (UHI.: VKRUW)       

 AYHUDJH 0.469*** (0.106) 0.491*** (0.099) 0.409*** (0.093)  0.394*** (0.090) 0.272*** (0.102) 0.394*** (0.090) 

 /RQJ 0.956*** (0.109) 0.866*** (0.097) 0.699*** (0.096) 0.775** (0.093) 0.559*** (0.102) 0.617*** (0.092) 

EPSOR\PHQW UHFRUG (UHI.: QR LQWHUUXSWLRQV)       

 3DUHQWDO OHDYH í0.102 (0.115) í0.230** (0.093) -0.186* (0.096) í0.281*** (0.095) í0.142 (0.097) í0.280*** (0.099) 

 6LFN OHDYH IROORZLQJ DQ DFFLGHQW í0.247** (0.113) í0.431*** (0.102) -0.352*** (0.096) í0.318*** (0.097) í0.496*** (0.098) í0.320*** (0.095) 

 BXUQRXW í1.443*** (0.130) í1.855*** (0.120) -1.544*** (0.121) í1.542*** (0.109) í3.766*** (0.134) í1.123*** (0.107) 

3HUIRUPDQFH HYDOXDWLRQ (UHI.: DYHUDJH)       

 AERYH DYHUDJH 0.729*** (0.085) 0.866*** (0.119) 0.773*** (0.077) 0.546*** (0.072) 0.614*** (0.076) 0.709*** (0.071) 

3HUVRQDOLW\ DVVHVVPHQW (UHI.: DJUHHDEOHQHVV)       

 2SHQQHVV 0.227* (0.130) 0.010 (0.120) 0.288** (0.116) 0.099 (0.113) 0.191 (0.129) 0.200* (0.115) 

 CRQVFLHQWLRXVQHVV 0.467***(0.127) 0.322*** (0.121) 0.531*** (0.119) 0.365*** (0.114) 0.300** (0.123) 0.344*** (0.114) 

 E[WURYHUVLRQ 0.301** (0.146) 0.060 (0.125) 0.310** (0.132) 0.120 (0.119) 0.171 (0.130) 0.228** (0.111) 

 EPRWLRQDO VWDELOLW\ 0.395*** (0.134) 0.354*** (0.127) 0.398*** (0.118) 0.287** (0.117) 0.597*** (0.124) 0.193* (0.109) 

7UDLQLQJ LQYHVWHG E\ WKH RUJDQLVDWLRQ (UHI.: 
QRQH)       

 -RE URWDWLRQ 0.223** (0.111) 0.023 (0.105) 0.245** (0.103) 0.130 (0.100) 0.150 (0.107) 0.491*** (0.101) 

 /HDGHUVKLS WUDLQLQJ 1.551*** (0.131) 0.609*** (0.110) 0.567*** (0.109) 0.584*** (0.105) 0.574*** (0.111) 1.042*** (0.110) 

 2FFXSDWLRQ-VSHFLILF WUDLQLQJ 0.317*** (0.113) 0.153 (0.109) 0.255** (0.106) 0.200* (0.103) 0.175* (0.104) 0.580*** (0.107) 

B. 352027,21 C+A5AC7E5,67,C6       

3URPRWLRQ W\SH (UHI.: RFFXSDWLRQDO OHYHO SOXV 
OHYHO RI DXWKRULW\)       

 2FFXSDWLRQDO OHYHO 0.216 (0.136) 0.235* (0.126) 0.292** (0.127) 0.264** (0.131) 0.208 (0.128) 0.426*** (0.119) 

 /HYHO RI DXWKRULW\ 0.388*** (0.136) 0.377*** (0.130) 0.330** (0.133) 0.296** (0.130) 0.257** (0.128) 0.382*** (0.120) 
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C. -2B C+A5AC7E5,67,C6       

5HTXLUHG TXDQWLWDWLYH GHPDQGV 0.089** (0.039)  0.098** (0.039) 0.109** (0.044) 0.072* (0.043) 0.093** (0.037) 0.136*** (0.045) 

5HTXLUHG TXDOLWDWLYH GHPDQGV 0.084*** (0.030) 0.026 (0.029) 0.016 (0.030) 0.021 (0.028) 0.039 (0.027) 0.027 (0.032) 

,PSDFW RI HUURU í0.026 (0.033) 0.039 (0.032) 0.034 (0.032) 0.038 (0.032) 0.022 (0.030) 0.056* (0.032)  

D. 3A57,C,3A17 C+A5AC7E5,67,C6       

FHPDOH í0.032 (0.109) 0.045 (0.105) í0.067 (0.104) 0.031 (0.105) 0.086 (0.105) 0.171* (0.099) 

AJH í0.015*** (0.004) í0.006 (0.004) í0.001 (0.004) í0.007* (0.004) í0.012*** (0.004) í0.006 (0.04) 

,GHDO ZRUNHU QRUP 0.112* (0.062) 0.117* (0.060) 0.072 (0.063) 0.081 (0.064) 0.132** (0.059) 0.058 (0.059) 

6RFLDO GRPLQDQFH RULHQWDWLRQ í0.136*** (0.048) í0.129*** (0.041) í0.157*** (0.042) í0.183*** (0.046) í0.166*** (0.043) í0.201*** (0.042) 

CRQWDFW ZLWK EXUQRXW (UHI.: QRQH)       

3URIHVVLRQDO 0.103 (0.162) 0.068 (0.159) 0.130 (0.161) í0.136 (0.150) í0.151 (0.148) í0.071 (0.151) 

3ULYDWH OLIH 0.060 (0.721) 0.152 (0.161) 0.145 (0.158) í0.014 (0.160) 0.045 (0.157) 0.129 (0.146) 

6HOI í0.044 (0.145) í0.068 (0.133) í0.096 (0.133) í0.181 (0.138) í0.054 (0.135) í0.132 (0.128) 

E. 0ED,A7256       

3HUFHLYHG OHDGHUVKLS FDSDFLWLHV       

3HUFHLYHG H[HPSODU\ UROH       

3HUFHLYHG PRWLYDWLRQ       

3HUFHLYHG DXWRQRP\       

3HUFHLYHG VWUHVV WROHUDQFH       

3HUFHLYHG OHDUQLQJ FDSDFLWLHV       

3HUFHLYHG FXUUHQW KHDOWK       

3HUFHLYHG OLNHOLKRRG RI IXWXUH VLFN OHDYH       

7DVWH WR FROODERUDWH D       

3HUFHLYHG FKDQFHV RI ILQGLQJ DQRWKHU MRE       

1 1,620      

1RWHV. AEEUHYLDWLRQ XVHG: UHI. (UHIHUHQFH FDWHJRU\). 7KH SUHVHQWHG VWDWLVWLFV DUH FRHIILFLHQW HVWLPDWHV DQG WKHLU VWDQGDUG HUURUV LQ SDUHQWKHVHV IRU WKH PHGLDWLRQ PRGHO RXWOLQHG LQ VXEVHFWLRQ 3.2. 6WDQGDUG HUURUV 
DUH FRUUHFWHG IRU FOXVWHULQJ RI WKH REVHUYDWLRQV DW WKH SDUWLFLSDQW OHYHO. *** (**) ((*)) LQGLFDWHV VLJQLILFDQFH DW WKH 1% (5%) ((10%)) VLJQLILFDQFH OHYHO. ୹ LQGLFDWHV D PHGLDWRU ZLWK VFDOHV FRPSULVLQJ PXOWLSOH LWHPV. 
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7DEOH 4 (FRQWLQXHG). 0HGLDWLRQ DQDO\VLV ZLWK DGYDQFLQJ SUREDELOLW\ (LQ WKH SURPRWLRQ SURFHVV) DV WKH RXWFRPH DQG 
WHQ PHGLDWRUV 

 
MHGLDWRUV    

AGYDQFLQJ SUREDELOLW\ 3HUFHLYHG FXUUHQW 
KHDOWK 

3HUFHLYHG OLNHOLKRRG RI 
IXWXUH VLFN OHDYH 

AWWLWXGH WRZDUGV 
FROODERUDWLRQ 

3HUFHLYHG FKDQFHV RI 
ILQGLQJ DQRWKHU MRE 

A. CA1D,DA7E C+A5AC7E5,67,C6      

FHPDOH 0.003 (0.078) 0.227*** (0.086) 0.093 (0.064) í0.031 (0.079) í0.008 (0.055) 

AJH í0.005 (0.005) í0.002 (0.006) 0.001 (0.004) í0.016*** (0.005) 0.005 (0.004) 

2UJDQLVDWLRQDO WHQXUH (UHI.: VKRUW)      

 AYHUDJH 0.304*** (0.099) í0.129 (0.109) 0.404*** (0.082) 0.448*** (0.104) 0.327*** (0.077) 

 /RQJ 0.348*** (0.101) í0.417*** (0.115) 0.612*** (0.081) 0.760*** (0.100) 0.412*** (0.082) 

EPSOR\PHQW UHFRUG (UHI.: QR LQWHUUXSWLRQV)      

 3DUHQWDO OHDYH í0.272*** (0.090) 1.333*** (0.139) í0.184** (0.083) í0.356*** (0.103) í0.145** (0.076) 

 6LFN OHDYH IROORZLQJ DQ DFFLGHQW í0.944*** (0.108) 1.101*** (0.127) í0.351*** (0.085) í0.447*** (0.112) 0.014 (0.076) 

 BXUQRXW í3.242*** (0.130) 3.680*** (0.143) í1.600*** (0.097) í1.874*** (0.113) í0.624*** (0.131) 

3HUIRUPDQFH HYDOXDWLRQ (UHI.: DYHUDJH)      

 AERYH DYHUDJH 0.334*** (0.074) í0.324*** (0.085) 0.568*** (0.063) 0.754*** (0.082) 0.363*** (0.064) 

3HUVRQDOLW\ DVVHVVPHQW (UHI.: DJUHHDEOHQHVV)      

 2SHQQHVV 0.200* (0.121) í0.412*** (0.149) í0.149 (0.096) 0.029 (0.0118) 0.074 (0.089) 

 CRQVFLHQWLRXVQHVV 0.315** (0.127) í0.105 (0.146) 0.058 (0.100) 0.289** (0.132) í0.002 (0.087) 

 E[WURYHUVLRQ 0.266** (0.121) í0.024 (0.149) í0.214** (0.106) 0.164 (0.121) í0.086 (0.096) 

 EPRWLRQDO VWDELOLW\ 0.291** (0.126) í0.212 (0.140) í0.033 (0.103)  0.181 (0.119) í0.093 (0.099) 

7UDLQLQJ LQYHVWHG E\ WKH RUJDQLVDWLRQ (UHI.: 
QRQH)      

 -RE URWDWLRQ í0.068 (0.109) 0.209 (0.128) 0.085 (0.085) 0.115 (0.112) 0.140* (0.082) 

 /HDGHUVKLS WUDLQLQJ 0.100 (0.112) 0.020 (0.133) 0.459*** (0.091) 0.757*** (0.114) 0.222** (0.090) 

 2FFXSDWLRQ-VSHFLILF WUDLQLQJ 0.032 (0.110) 0.209 (0.133) 0.138 (0.088) 0.229** (0.110) 0.155* (0.080) 

B. 352027,21 C+A5AC7E5,67,C6      

3URPRWLRQ W\SH (UHI.: RFFXSDWLRQDO OHYHO SOXV 
OHYHO RI DXWKRULW\)      

 2FFXSDWLRQDO OHYHO 0.305** (0.143) í0.136 (0.167) 0.196 (0.123) 0.136 (0.139 0.013 (0.103) 

 /HYHO RI DXWKRULW\ 0.350** (0.142) í0.124 (0.173) 0.161 (0.126) 0.339** (0.140) í0.333*** (0.110) 
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C. -2B C+A5AC7E5,67,C6      

5HTXLUHG TXDQWLWDWLYH GHPDQGV 0.054 (0.045) 0.046 (0.049) 0.065 (0.045) 0.069 (0.048) í0.032 (0.034) 

5HTXLUHG TXDOLWDWLYH GHPDQGV 0.024 (0.032) í0.003 (0.042) 0.040 (0.027) í0.006 (0.034) í0.027 (0.028) 

,PSDFW RI HUURU 0.042 (0.036) 0.006 (0.041) 0.006 (0.031) 0.030 (0.035) í0.062** (0.029) 

D. 3A57,C,3A17 C+A5AC7E5,67,C6      

FHPDOH 0.150 (0.113) í0.218 (0.136) 0.082 (0.100) 0.005 (0.112) 0.041 (0.082) 

AJH í0.002 (0.005) í0.010* (0.005) í0.003 (0.004) í0.011** (0.004) 0.000 (0.003) 

,GHDO ZRUNHU QRUP 0.066 (0.071) 0.145* (0.082) 0.104* (0.060) 0.099 (0.063) í0.065 (0.042) 

6RFLDO GRPLQDQFH RULHQWDWLRQ í0.165*** (0.047) 0.230*** (0.059) í0.169*** (0.042) í0.201*** (0.047) í0.019 (0.032) 

CRQWDFW ZLWK EXUQRXW (UHI.: QRQH)      

3URIHVVLRQDO í0.125 (0.172) 0.108 (0.202) í0.057 (0.152) í0.175 (0.169) í0.019 (0.032) 

3ULYDWH OLIH 0.253 (0.174) í0.127 (0.206) 0.049 (0.152) 0.298* (0.165) 0.069 (0.123) 

6HOI í0.012 (0.146) í0.011 (0.181) í0.129 (0.134) 0.139 (0.147) 0.096 (0.103) 

E. 0ED,A7256      

3HUFHLYHG OHDGHUVKLS FDSDFLWLHV     0.177*** (0.038) 

3HUFHLYHG H[HPSODU\ UROH     0.198*** (0.042) 

3HUFHLYHG PRWLYDWLRQ     0.103*** (0.040) 

3HUFHLYHG DXWRQRP\     0.063 (0.044) 

3HUFHLYHG VWUHVV WROHUDQFH     0.114*** (0.040) 

3HUFHLYHG OHDUQLQJ FDSDFLWLHV     0.029 (0.041) 

3HUFHLYHG FXUUHQW KHDOWK     0.027 (0.029) 

3HUFHLYHG OLNHOLKRRG RI IXWXUH VLFN OHDYH     í0.047** (0.021) 

7DVWH WR FROODERUDWH D     0.076 (0.059) 

3HUFHLYHG FKDQFHV RI ILQGLQJ DQRWKHU MRE     0.107*** (0.039) 

1 1,620     

1RWHV. AEEUHYLDWLRQ XVHG: UHI. (UHIHUHQFH FDWHJRU\). 7KH SUHVHQWHG VWDWLVWLFV DUH FRHIILFLHQW HVWLPDWHV DQG WKHLU VWDQGDUG HUURUV LQ SDUHQWKHVHV IRU WKH PHGLDWLRQ PRGHO RXWOLQHG LQ 
VXEVHFWLRQ 3.2. 6WDQGDUG HUURUV DUH FRUUHFWHG IRU FOXVWHULQJ RI WKH REVHUYDWLRQV DW WKH SDUWLFLSDQW OHYHO. *** (**) ((*)) LQGLFDWHV VLJQLILFDQFH DW WKH 1% (5%) ((10%)) VLJQLILFDQFH OHYHO. ୹ 
LQGLFDWHV D PHGLDWRU ZLWK VFDOHV FRPSULVLQJ PXOWLSOH LWHPV. 
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7DEOH 5. 0HGLDWLRQ DQDO\VLV: SHUFHQWDJHV RI EXUQRXW HIIHFW RQ SURPRWLRQ SUREDELOLW\ PHDVXUHV H[SODLQHG E\ PHGLDWRUV. 

MHGLDWRUV % RI WRWDO EXUQRXW HIIHFW RQ DGYDQFLQJ SUREDELOLW\ 
H[SODLQHG E\ PHGLDWRU >S-YDOXH@ 

% RI WRWDO EXUQRXW HIIHFW RQ VHOHFWLRQ SUREDELOLW\ 
H[SODLQHG E\ PHGLDWRU >S-YDOXH@ 

3HUFHLYHG OHDGHUVKLS FDSDFLWLHV 10.0% >0.000@ 12.4% >0.000@ 
3HUFHLYHG H[HPSODU\ UROH 14.4% >0.000@ 13.1% >0.000@ 
3HUFHLYHG PRWLYDWLRQ 6.3% >0.013@ 1.4% >0.603@ 
3HUFHLYHG DXWRQRP\ 3.8% >0.206@ 2.5% >0.386@ 
3HUFHLYHG VWUHVV WROHUDQFH 16.9% >0.004@ 26.8% >0.000@ 
3HUFHLYHG OHDUQLQJ FDSDFLWLHV 1.3% >0.461@ 0.1% >0.939@ 
3HUFHLYHG FXUUHQW KHDOWK 3.4% >0.386@ 1.9% >0.595@ 
3HUFHLYHG OLNHOLKRRG RI IXWXUH VLFN OHDYH 6.8% >0.021@ 2.8% >0.371@ 
3HUFHSWLRQV RQ FROODERUDWLRQ୹ 4.8% >0.204@ 7.4% >0.024@ 
3HUFHLYHG FKDQFHV RI ILQGLQJ DQRWKHU MRE 7.9% >0.000@ 13.1% >0.000@ 
1 1,620 

1RWHV. 3-YDOXHV DUH FRUUHFWHG IRU FOXVWHULQJ RI REVHUYDWLRQV DW SDUWLFLSDQW OHYHO. 3HUFHQWDJHV UHODWHG WR S-YDOXHV EHORZ 5% DUH LQ EROG. ୹ LQGLFDWHV PHGLDWRUV ZLWK 
VFDOHV FRPSULVLQJ PXOWLSOH LWHPV. 
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7DEOH 6. 5HJUHVVLRQ UHVXOWV ZLWK DGYDQFLQJ SUREDELOLW\ DV WKH RXWFRPH YDULDEOH, WZR-ZD\ LQWHUDFWLRQV LQFOXGHG.  
 AGYLFH WR DGYDQFH WKH FDQGLGDWH LQ WKH SURPRWLRQ SURFHVV (0±10) 
A. CA1D,DA7E C+A5AC7E5,67,C6 
FHPDOH í0.025 (0.089) 
AJH 0.006 (0.006) 
2UJDQLVDWLRQDO WHQXUH (UHI.: VKRUW)  
 AYHUDJH 0.690*** (0.124) 
 /RQJ 0.993*** (0.119) 
EPSOR\PHQW UHFRUG (UHI.: QR LQWHUUXSWLRQV)  
 3DUHQWDO OHDYH í0.396*** (0.116) 
 6LFN OHDYH IROORZLQJ DQ DFFLGHQW í0.405*** (0.109) 
 BXUQRXW í0.522 (1.147) 
3HUIRUPDQFH HYDOXDWLRQ (UHI.: DYHUDJH)  
 AERYH DYHUDJH 1.103*** (0.098) 
3HUVRQDOLW\ DVVHVVPHQW (UHI.: DJUHHDEOHQHVV)  
 2SHQQHVV 0.093 (0.144) 
 CRQVFLHQWLRXVQHVV 0.372*** (0.131) 
 E[WURYHUVLRQ 0.135 (0.156) 
 EPRWLRQDO VWDELOLW\ 0.287* (0.157) 
7UDLQLQJ LQYHVWHG E\ WKH RUJDQLVDWLRQ (UHI.: QRQH)  
 -RE URWDWLRQ 0.349*** (0.132) 
 /HDGHUVKLS WUDLQLQJ 0.982*** (0.140) 
 2FFXSDWLRQ-VSHFLILF WUDLQLQJ 0.327** (0.135) 
BXUQRXW î FHPDOH 0.200 (0.225) 
BXUQRXW î AJH í0.001 (0.015) 
BXUQRXW î AYHUDJH WHQXUH 0.097 (0.289) 
BXUQRXW î /RQJ WHQXUH 0.407 (0.292) 
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BXUQRXW î AERYH DYHUDJH SHUIRUPDQFH HYDOXDWLRQ í0.314 (0.221) 
BXUQRXW î 2SHQQHVV 0.373 (0.393) 
BXUQRXW î CRQVFLHQWLRXVQHVV í0.306 (0.345) 
BXUQRXW î E[WURYHUVLRQ í0.281 (0.373) 
BXUQRXW î EPRWLRQDO VWDELOLW\ í0.265 (0.347) 
BXUQRXW î -RE URWDWLRQ í0.337 (0.336) 
BXUQRXW î /HDGHUVKLS WUDLQLQJ í0.286 (0.339) 
BXUQRXW î 2FFXSDWLRQ-VSHFLILF WUDLQLQJ í0.010 (0.321) 
B. 352027,21 C+A5AC7E5,67,C6 
3URPRWLRQ W\SH (UHI.: RFFXSDWLRQDO OHYHO SOXV OHYHO RI DXWKRULW\)  
 2FFXSDWLRQDO OHYHO 0.192 (0.143) 
 /HYHO RI DXWKRULW\ í0.078 (0.154) 
BXUQRXW î 2FFXSDWLRQDO OHYHO 0.239 (0.270) 
BXUQRXW î /HYHO RI DXWKRULW\ 0.181 (0.269) 
C. -2B C+A5AC7E5,67,C6 
5HTXLUHG TXDQWLWDWLYH GHPDQGV 0.041 (0.046) 
5HTXLUHG TXDOLWDWLYH GHPDQGV í0.031 (0.067) 
,PSDFW RI HUURU 0.021 (0.068) 
BXUQRXW î 5HTXLUHG TXDQWLWDWLYH GHPDQGV 0.008 (0.082) 
BXUQRXW î 5HTXLUHG TXDOLWDWLYH GHPDQGV í0.031 (0.067) 
BXUQRXW î ,PSDFW RI HUURU 0.021 (0.068) 
D. 3A57,C,3A17 C+A5AC7E5,67,C6 
FHPDOH 0.214* (0.117) 
AJH í0.004 (0.005) 
,GHDO ZRUNHU QRUP 0.064 (0.072) 
6RFLDO GRPLQDQFH RULHQWDWLRQ í0.152*** (0.050) 
CRQWDFW ZLWK EXUQRXW (UHI.: QRQH)  
 3URIHVVLRQDO í0.045 (0.184) 
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 3ULYDWH OLIH 0.196 (0.172) 
 6HOI 0.135 (0.149) 
BXUQRXW î FHPDOH í0.462** (0.215) 
BXUQRXW î AJH í0.011 (0.009) 
BXUQRXW î ,GHDO ZRUNHU QRUP í0.184 (0.115) 
BXUQRXW î 6RFLDO GRPLQDQFH RULHQWDWLRQ í0.080 (0.090) 
BXUQRXW î 3URIHVVLRQDO FRQWDFW ZLWK EXUQRXW í0.201 (0.307) 
BXUQRXW î CRQWDFW ZLWK EXUQRXW LQ SULYDWH OLIH í0.045 (0.306) 
BXUQRXW î 6HOI í0.298 (0.288) 
1 1,620 

1RWHV. AEEUHYLDWLRQ XVHG: UHI. (UHIHUHQFH FDWHJRU\). 7KH SUHVHQWHG VWDWLVWLFV DUH FRHIILFLHQW HVWLPDWHV DQG WKHLU VWDQGDUG HUURUV LQ SDUHQWKHVHV. 6WDQGDUG HUURUV DUH 
FRUUHFWHG IRU FOXVWHULQJ RI WKH REVHUYDWLRQV DW WKH SDUWLFLSDQW OHYHO. *** (**) ((*)) LQGLFDWHV VLJQLILFDQFH DW 1% (5%) ((10%)) VLJQLILFDQFH OHYHO. A VWHSZLVH LQVHUWLRQ RI 
LQWHUDFWLRQ WHUPV GLG QRW VLJQLILFDQWO\ FKDQJH WKH UHVXOWV. 
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ASSHQGL[ WDEOH 1. 6WDWHPHQWV HPSOR\HG IRU SURPRWLRQ FDQGLGDWH HYDOXDWLRQV. 

EYDOXDWLYH GLPHQVLRQ SWDWHPHQW 
A. 352027,21 AD9,CE 
AGYDQFLQJ SUREDELOLW\ , ZLOO UHFRPPHQG WR LQFOXGH WKLV FDQGLGDWH LQ WKH QH[W VWDJHV RI WKH SURPRWLRQ SURFHVV. 
6HOHFWLRQ SUREDELOLW\ 7KHUH LV D KLJK FKDQFH WKDW , ZLOO HYHQWXDOO\ UHFRPPHQG WR VHOHFW WKLV FDQGLGDWH IRU WKH SURPRWLRQ. 
B. 3E5CE37,216 21 CA1D,DA7E6¶ 352D8C7,9,7< 
3HUFHLYHG OHDGHUVKLS FDSDFLWLHV , WKLQN WKDW WKLV SHUVRQ KDV VXIILFLHQW OHDGHUVKLS FDSDFLWLHV WR SHUIRUP ZHOO LQ WKLV IXQFWLRQ. 

3HUFHLYHG H[HPSODU\ UROH , WKLQN WKDW WKLV SHUVRQ LV VXIILFLHQWO\ FDSDEOH RI WDNLQJ RQ DQ H[HPSODU\ UROH IRU RWKHU HPSOR\HHV WR 
SHUIRUP ZHOO LQ WKLV IXQFWLRQ. 

3HUFHLYHG PRWLYDWLRQ , WKLQN WKDW WKLV SHUVRQ LV VXIILFLHQWO\ PRWLYDWHG WR SHUIRUP ZHOO LQ WKLV IXQFWLRQ. 
3HUFHLYHG DXWRQRP\ , WKLQN WKDW WKLV SHUVRQ LV VXIILFLHQWO\ DXWRQRPRXV WR SHUIRUP ZHOO LQ WKLV IXQFWLRQ. 

3HUFHLYHG VWUHVV WROHUDQFH , WKLQN WKDW WKLV SHUVRQ LV VXIILFLHQWO\ FDSDEOH RI SHUIRUPLQJ XQGHU SUHVVXUH WR SHUIRUP ZHOO LQ WKLV 
IXQFWLRQ. 

3HUFHLYHG OHDUQLQJ FDSDFLWLHV , WKLQN WKDW WKLV SHUVRQ KDV VXIILFLHQW OHDUQLQJ FDSDFLWLHV WR SHUIRUP ZHOO LQ WKLV IXQFWLRQ. 
3HUFHLYHG FXUUHQW KHDOWK , WKLQN WKDW WKLV SHUVRQ LV VXIILFLHQWO\ KHDOWK\ DW WKH PRPHQW WR SHUIRUP ZHOO LQ WKLV IXQFWLRQ. 
3HUFHLYHG OLNHOLKRRG RI IXWXUH VLFN OHDYH , WKLQN WKDW LQ WKH IXWXUH, WKLV SHUVRQ ZLOO RIWHQ WDNH VLFN OHDYH. 
C. 3E5CE37,216 21 7A67E 72 C2//AB25A7E :,7+ CA1D,DA7E6 
AWWLWXGH WRZDUGV FROODERUDWLRQ ZLWK RQHVHOI , WKLQN WKDW , ZRXOG HQMR\ FROODERUDWLQJ ZLWK WKLV SHUVRQ. 
AWWLWXGH WRZDUGV FROODERUDWLRQ ZLWK HPSOR\HHV DW WKH VDPH 
KLHUDUFKLFDO OHYHO , WKLQN WKDW HPSOR\HHV DW WKH VDPH KLHUDUFKLFDO OHYHO ZRXOG HQMR\ FROODERUDWLQJ ZLWK WKLV SHUVRQ. 

AWWLWXGH WRZDUGV FROODERUDWLRQ ZLWK HPSOR\HHV DW D ORZHU 
KLHUDUFKLFDO OHYHO , WKLQN WKDW HPSOR\HHV DW D ORZHU KLHUDUFKLFDO OHYHO ZRXOG HQMR\ EHLQJ VXSHUYLVHG E\ WKLV SHUVRQ. 

AWWLWXGH WRZDUGV FROODERUDWLRQ ZLWK HPSOR\HHV DW WKH KLJKHVW 
KLHUDUFKLFDO OHYHO , WKLQN WKDW HPSOR\HHV DW WKH KLJKHVW KLHUDUFKLFDO OHYHO ZRXOG HQMR\ PDQDJLQJ WKLV SHUVRQ. 

D. 3E5CE37,216 21 CA1D,DA7E6¶ 9,6,B,/,7< 

3HUFHLYHG FKDQFHV RI ILQGLQJ DQRWKHU MRE , WKLQN WKDW WKLV SHUVRQ ZRXOG HDVLO\ ILQG D VLPLODU MRE LQ DQRWKHU RUJDQLVDWLRQ LI KH/VKH ZHUH QRW 
VHOHFWHG IRU WKH SURPRWLRQ. 

1RWHV. EDFK LWHP ZDV UDWHG RQ D VFDOH IURP 0 (CRPSOHWHO\ GLVDJUHH) WR 10 (CRPSOHWHO\ DJUHH). 
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ASSHQGL[ WDEOH 2. 6DPSOH GHVFULSWLRQ. 

CKDUDFWHULVWLF 1XPEHU RI SDUWLFLSDQWV (3URSRUWLRQ RI WKH VDPSOH) 
FHPDOH 196 (48.4%) 
AJH 0HDQ = 45.057 \HDUV (6D = 13.199) 
CRXQWU\ RI UHVLGHQFH  
 8. 201 (49.6%) 
 86A 204 (50.4%) 
FUHTXHQF\ RI SURPRWLRQ GHFLVLRQV  
 DDLO\ 7 (1.7%) 
 :HHNO\ 9 (2.2%) 
 0RQWKO\ 61 (15.1%) 
 2QFH SHU VHPHVWHU 94 (23.2%) 
 <HDUO\ 105 (25.9%) 
 /HVV IUHTXHQWO\ 129 (31.9%) 
7HQXUH DW SURPRWLRQ GHFLVLRQV  
 /HVV WKDQ D \HDU 15 (3.7%) 
 2QH WR ILYH \HDUV 122 (30.1%) 
 0RUH WKDQ ILYH \HDUV 212 (52.4%) 
 1RQH, EXW H[SHULHQFHG LQ KLULQJ GHFLVLRQV 56 (13.8%) 
1 405 

1RWHV. 7KH WDEOH SURYLGHV DQ RYHUYLHZ RI WKH VDPSOH GLVFXVVHG LQ VXEVHFWLRQ 2.4. ,QVWHDG RI WKH QXPEHU RI SDUWLFLSDQWV SHU DJH FDWHJRU\, WKH VDPSOH PHDQ (DQG 
VWDQGDUG GHYLDWLRQ) DUH SUHVHQWHG.  
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ASSHQGL[ WDEOH 3. BXUQRXW¶V VLJQDOOLQJ HIIHFW: DOWHUQDWLYH PRGHOV DQG VXEVDPSOH UHVXOWV. 

DHSHQGHQW YDULDEOH 
CRHIILFLHQW HVWLPDWHV IRU HPSOR\PHQW UHFRUG: EXUQRXW (UHI. QR LQWHUUXSWLRQ) 
IWHPV  8K VXEVDPSOH 8SA VXEVDPSOH 

3HUFHLYHG OHDGHUVKLS FDSDFLWLHV í1.443*** (0.131) í1.201*** (0.175) í1.706*** (0.192) 
3HUFHLYHG H[HPSODU\ UROH í1.845*** (0.120) í1.486*** (0.154) í2.187*** (0.183) 
3HUFHLYHG PRWLYDWLRQ í1.544*** (0.122) í1.278*** (0.150) í1.809*** (0.192) 
3HUFHLYHG DXWRQRP\ í1.542*** (0.110) í1.198*** (0.136) í1.879*** (0.172) 
3HUFHLYHG VWUHVV WROHUDQFH í3.766*** (0.136) í3.663*** (0.180) í3.837*** (0.204) 
3HUFHLYHG OHDUQLQJ FDSDFLWLHV í1.123*** (0.108) í0.896*** (0.151) í1.371*** (0.154) 
3HUFHLYHG FXUUHQW KHDOWK í3.242*** (0.131) í3.229*** (0.182) í3.233*** (0.197) 
3HUFHLYHG OLNHOLKRRG RI IXWXUH VLFN OHDYH 3.680*** (0.144) 3.760*** (0.202) 3.533*** (0.213) 
3HUFHSWLRQV RQ FROODERUDWLRQ D  í1.390*** (0.133) í1.822*** (0.140) 
 6HOI í1.539*** (0.107)   
 6DPH KLHUDUFKLFDO OHYHO í1.613*** (0.109)   
 /RZHU KLHUDUFKLFDO OHYHO í1.493*** (0.118)   
 +LJKHVW KLHUDUFKLFDO OHYHO í1.757*** (0.118)   
3HUFHLYHG FKDQFHV RI ILQGLQJ DQRWKHU MRE í1.874*** (0.114) í1.747*** (0.160) í1.985*** (0.164) 
1 1,620 804 816 

1RWHV. AEEUHYLDWLRQ XVHG: UHI. (UHIHUHQFH FDWHJRU\). 7KH SUHVHQWHG VWDWLVWLFV DUH FRHIILFLHQW HVWLPDWHV DQG WKHLU VWDQGDUG HUURUV LQ SDUHQWKHVHV. 3-YDOXHV DUH 
FRUUHFWHG IRU FOXVWHULQJ RI REVHUYDWLRQV DW SDUWLFLSDQW OHYHO. *** LQGLFDWHV VLJQLILFDQFH DW 1% VLJQLILFDQFH OHYHO. ୹ LQGLFDWHV VFDOHV FRPSULVLQJ PXOWLSOH LWHPV. 
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ASSHQGL[ WDEOH 4. BXUQRXW¶V VLJQDOOLQJ HIIHFW: UREXVWQHVV FKHFNV. 

DHSHQGHQW YDULDEOH 
CRHIILFLHQW HVWLPDWHV IRU HPSOR\PHQW UHFRUG: EXUQRXW (UHI. QR LQWHUUXSWLRQ) 
E[SHULHQFHG DW PDNLQJ SURPRWLRQ 
GHFLVLRQV 

IV DW OHDVW \HDUO\ LQYROYHG LQ 
SURPRWLRQV 

LRZ WR DYHUDJH VRFLDO GHVLUDELOLW\ 
VFRUHV  

3HUFHLYHG OHDGHUVKLS FDSDFLWLHV í1.458*** (0.141) í1.459*** (0.157) í1.434*** (0.145) 
3HUFHLYHG H[HPSODU\ UROH í1.816*** (0.131) í1.818*** (0.149) í1.802*** (0.129) 
3HUFHLYHG PRWLYDWLRQ í1.538*** (0.133) í1.444*** (0.148) í1.589*** (0.133) 
3HUFHLYHG DXWRQRP\ í1.525*** (0.120) í1.490*** (0.130) í1.486*** (0.121) 
3HUFHLYHG VWUHVV WROHUDQFH í3.826*** (0.147) í3.743*** (0.164) í3.743*** (0.151) 
3HUFHLYHG OHDUQLQJ FDSDFLWLHV í1.142*** (0.117) í1.136*** (0.132) í1.048*** (0.119) 
3HUFHLYHG FXUUHQW KHDOWK í3.227*** (0.143) í3.159*** (0.159) í3.258*** (0.145) 
3HUFHLYHG OLNHOLKRRG RI IXWXUH VLFN OHDYH 3.732*** (0.156) 3.709*** (0.175) 3.657*** (0.158) 
3HUFHSWLRQV RQ FROODERUDWLRQ D í1.630*** (0.106) í1.592*** (0.116) í1.522*** (0.108) 
3HUFHLYHG FKDQFHV RI ILQGLQJ DQRWKHU MRE í1.829*** (0.120) í1.748*** (0.134) í1.842*** (0.128) 
1 1,396 1,104 1,340 

1RWHV. AEEUHYLDWLRQ XVHG: UHI. (UHIHUHQFH FDWHJRU\). 7KH SUHVHQWHG VWDWLVWLFV DUH FRHIILFLHQW HVWLPDWHV DQG WKHLU VWDQGDUG HUURUV LQ SDUHQWKHVHV. 3-YDOXHV DUH 
FRUUHFWHG IRU FOXVWHULQJ RI REVHUYDWLRQV DW SDUWLFLSDQW OHYHO. *** LQGLFDWHV VLJQLILFDQFH DW 1% VLJQLILFDQFH OHYHO. ୹ LQGLFDWHV VFDOHV FRPSULVLQJ PXOWLSOH LWHPV. 
2EVHUYDWLRQV DUH FDWHJRULVHG DV KDYLQJ µ/RZ RU DYHUDJH VRFLDO GHVLUDELOLW\ VFRUHV¶ LI SDUWLFLSDQWV VFRUHG VRFLDOO\ GHVLUDEOH DQVZHULQJ WHQGHQFLHV EHORZ WKH VDPSOH 
PHDQ LQFUHDVHG E\ RQH VWDQGDUG GHYLDWLRQ. 

 


