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in the Lab*

We test different classic migration theories by using incentivized laboratory experiments to 

investigate how potential migrants decide between working in different destinations. We 

test theories of income maximization, skill-selection, and multi-destination choice as we 

vary migration costs, liquidity constraints, risk, social benefits, and incomplete information. 

The standard income maximization model leads to a much higher migration rate and 

more negative skill-selection than occurs when migration decisions take place under more 

realistic assumptions. The independence of irrelevant alternatives assumption mostly holds 

when decisions just involve wages, costs, and liquidity constraints, but breaks down once 

we add risk and incomplete information.
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1. ,QWURGXFWLRQ 

,QFRPH GLIIHUHQFHV DFURVV FRXQWULHV DURXQG WKH ZRUOG DUH HQRUPRXV, VR WKDW LQWHUQDWLRQDO 

PLJUDWLRQ SURYLGHV WKH RSSRUWXQLW\ IRU WKRVH ZKR PRYH WR GUDPDWLFDOO\ LQFUHDVH WKHLU LQFRPHV 

(0F.HQ]LH HW DO. 2010; COHPHQV HW DO., 2019). <HW RQO\ 3.3 SHUFHQW RI WKH ZRUOG¶V SRSXODWLRQ OLYH 

RXWVLGH WKHLU FRXQWU\ RI RULJLQ.1 0RUHRYHU, WKRVH ZKR GR PLJUDWH DUH SRVLWLYHO\ VHOHFWHG RQ 

HGXFDWLRQ IURP DOPRVW HYHU\ VHQGLQJ FRXQWU\, GHVSLWH UHWXUQV WR VNLOO EHLQJ KLJKHU LQ PDQ\ 

GHYHORSLQJ FRXQWULHV WKDQ LQ 2ECD GHVWLQDWLRQV (*URJJHU DQG +DQVRQ, 2011). 7KHVH SDWWHUQV RI 

ORZ OHYHOV RI PLJUDWLRQ DQG SRVLWLYH VRUWLQJ RQ VNLOOV SUHVHQW D FKDOOHQJH WR FODVVLF WKHRULHV RI 

PLJUDWLRQ GHFLVLRQV VXFK DV WKH LQFRPH PD[LPL]DWLRQ DSSURDFK RI 6MDDVWDG (1962) DQG WKH 5R\-

PRGHO VHOHFWLRQ DSSURDFK RI BRUMDV (1987).  

7KH WKHRUHWLFDO OLWHUDWXUH RQ PLJUDWLRQ FKRLFH KDV VLQFH HYROYHG IURP D VLPSOH FRQVLGHUDWLRQ RI 

FRPSDULQJ WKH LQFRPH JDLQHG IURP PRYLQJ WR WKH FRVW RI WKLV PRYH, WR DOVR LQFRUSRUDWH OLTXLGLW\ 

FRQVWUDLQWV, ULVN DQG XQFHUWDLQW\, LPSHUIHFW LQIRUPDWLRQ, DQG FKRLFHV EHWZHHQ PXOWLSOH 

GHVWLQDWLRQV. DLIIHUHQW DVVXPSWLRQV DERXW KRZ SRWHQWLDO PLJUDQWV WUDGH-RII WKHVH GLIIHUHQW IDFWRUV 

FDQ WKHQ JLYH ULVH WR GLIIHUHQW SUHGLFWLRQV DV WR KRZ PDQ\ LQGLYLGXDOV ZLOO PRYH DQG WR ZKHUH. 

EPSLULFDOO\ WHVWLQJ WKHVH WKHRULHV LV KRZHYHU GLIILFXOW, JLYHQ WKDW WKHVH DWWULEXWHV DUH QRW 

GLVWULEXWHG UDQGRPO\ DFURVV GHVWLQDWLRQV RU LQGLYLGXDOV. 

:H XVH LQFHQWLYL]HG ODERUDWRU\ H[SHULPHQWV WR WHVW KRZ SRWHQWLDO PLJUDQWV WUDGH-RII GLIIHUHQW 

ORFDWLRQ DWWULEXWHV DQG XVH WKLV WR GLVWLQJXLVK EHWZHHQ FRPSHWLQJ PLJUDWLRQ WKHRULHV. :H ZRUN 

ZLWK VDPSOHV LQ /LVERQ DQG 1DLUREL WR H[DPLQH KRZ VHQVLWLYH RXU UHVXOWV DUH WR WKH VWXG\ 

SRSXODWLRQ. :H UDQGRPO\ DVVLJQ REVHUYHG DQG XQREVHUYHG VNLOO OHYHOV, DQG HQGRZPHQWV WR 

SRWHQWLDO PLJUDQWV, DQG WKHQ KDYH WKHP PDNH FKRLFHV EHWZHHQ GHVWLQDWLRQV ZLWK GLIIHUHQW UHWXUQV 

WR VNLOOV. :H YDU\ WKH ULVN RI XQHPSOR\PHQW, ZKHWKHU OLTXLGLW\ FRQVWUDLQWV ELQG, ZKHWKHU RU QRW 

WKHUH LV IXOO LQIRUPDWLRQ, DQG WKH QXPEHU RI GHVWLQDWLRQV. 8VLQJ WKH EDVLF 6MDDVWDG/BRUMDV PRGHO 

ZH ZRXOG SUHGLFW H[WUHPHO\ KLJK PLJUDWLRQ UDWHV, ZLWK QHJDWLYH VHOI-VHOHFWLRQ. AGGLQJ DGGLWLRQDO 

UHDO-ZRUOG IHDWXUHV OLNH ULVN, OLTXLGLW\ FRQVWUDLQWV, DQG LQFRPSOHWH LQIRUPDWLRQ GUDPDWLFDOO\ 

ORZHUV PLJUDWLRQ UDWHV DQG PDNHV VHOHFWLRQ OHVV QHJDWLYH. :H DOVR GRFXPHQW D KRPH ELDV HIIHFW, 

ZKHUH VLPSO\ ODEHOOLQJ D GHVWLQDWLRQ DV KRPH ZLWKRXW FKDQJLQJ WKH SD\RIIV UHGXFHV PLJUDWLRQ WR 

 
1 KWWS://ZZZ.XQISD.RUJ/PLJUDWLRQ >DFFHVVHG -XO\ 27, 2021@. 
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RWKHU GHVWLQDWLRQV. FLQDOO\, ZH FDQ GLUHFWO\ LQYHVWLJDWH WKH LQGHSHQGHQFH RI LUUHOHYDQW DOWHUQDWLYHV 

(,,A) DVVXPSWLRQ RIWHQ PDGH LQ PRGHOOLQJ PXOWL-GHVWLQDWLRQ PLJUDWLRQ GHFLVLRQV. :H ILQG ,,A 

KROGV IRU PRVW SHRSOH ZKHQ PLJUDWLRQ GHFLVLRQV MXVW LQYROYH ZDJHV, FRVWV, DQG SRVVLEOH OLTXLGLW\ 

FRQVWUDLQWV, EXW VWDUWV WR EUHDN GRZQ IRU VRPH LQGLYLGXDOV ZKHQ ULVN DQG LQFRPSOHWH LQIRUPDWLRQ 

DUH DGGHG. ,Q WKH VDPSOH WDNHQ LQ 1DLUREL, ZH DOVR ILQG HYLGHQFH WR VXJJHVW VRPH SHRSOH PDNH 

PLJUDWLRQ GHFLVLRQV EDVHG RQ FRVW PLQLPL]DWLRQ UDWKHU WKDQ LQFRPH PD[LPL]DWLRQ. 7DNHQ 

WRJHWKHU, ZH EHOLHYH WKH UHVXOWV GHPRQVWUDWH WKH QHHG WR PRYH EH\RQG FODVVLF WKHRULHV LQ RUGHU WR 

H[SODLQ WKH SDWWHUQV ZH VHH LQ JOREDO PLJUDWLRQ. 

7KLV SDSHU FRQWULEXWHV WR D OLWHUDWXUH WKDW XVHV H[SHULPHQWDO PHWKRGV WR OHDUQ DERXW PLJUDWLRQ 

(0F.HQ]LH DQG <DQJ, 2012; 0F.HQ]LH 2015). AOPRVW DOO RI WKHVH H[SHULPHQWV KDYH LQYROYHG 

SROLF\ H[SHULPHQWV ZKLFK YDU\ PLJUDQW DFFHVV WR SDUWLFXODU VHUYLFHV VXFK DV ILQDQFLDO HGXFDWLRQ, 

EDQN DFFRXQWV, RU FRPPXQLFDWLRQ VHUYLFHV (H.J. AVKUDI HW DO., 2015; BDWLVWD DQG 1DUFLVR, 2018), 

RU ZKLFK DWWHPSW WR IDFLOLWDWH PLJUDWLRQ (BU\DQ HW DO., 2014; BHDP HW DO., 2016; BDVHOHU 2021). 

7KLV SDSHU DGGV WR D PXFK PRUH QDVFHQW OLWHUDWXUH WKDW XVHV ODE H[SHULPHQWV. 7KH ILUVW H[DPSOH 

FRPHV IURP BDOiå HW DO. (2014), ZKR DVNHG 6ORYDN XQLYHUVLW\ VWXGHQWV WR PDNH QRQ-LQFHQWLYL]HG 

FKRLFHV EHWZHHQ GHVWLQDWLRQV, WR LQYHVWLJDWH KRZ LQGLYLGXDOV WUDGH-RII HFRQRPLF DWWULEXWHV 

(ZDJHV DQG OLYLQJ FRVWV) DJDLQVW QRQ-HFRQRPLF IDFWRUV (FOLPDWH, FULPH OHYHOV, ODQJXDJH GLIILFXOW\, 

DQG SHUVRQDO IUHHGRP), YDU\LQJ ZKHWKHU LQGLYLGXDOV KDG IXOO RU LQFRPSOHWH LQIRUPDWLRQ. 7KH\ 

ILQG WKDW ZDJHV DQG FRVWV DUH WKH PRVW LPSRUWDQW DWWULEXWHV, EXW WKDW WKHVH QRQ-HFRQRPLF IDFWRUV 

DOVR PDWWHU. BDUQHWW-+RZHOO (2018) XVHG D PLJUDWLRQ YLGHR JDPH LQ D ODE H[SHULPHQW WR VHH KRZ 

LQGLYLGXDOV PDNH FKRLFHV RYHU GHVWLQDWLRQ VHDUFK, ILQGLQJ D UROH IRU LPSHUIHFW LQIRUPDWLRQ LQ 

H[SODLQLQJ ODFN RI PRYHPHQW. /DJDNRV HW DO. (2018) XVH GLVFUHWH FKRLFH H[SHULPHQWV WR H[DPLQH 

KRZ BDQJODGHVKLV WUDGH-RII ZDJHV, KRXVLQJ FRQGLWLRQV, HPSOR\PHQW, DQG IUHTXHQF\ RI IDPLO\ 

YLVLWV. 7KH\ ILQG WKH TXDOLW\ RI KRXVLQJ DW GHVWLQDWLRQ WR EH DQ LPSRUWDQW GHWHUPLQDQW RI WKH 

ZLOOLQJQHVV WR PRYH LQWHUQDOO\. 7KLV OLWHUDWXUH FRPSOHPHQWV RXU ILQGLQJV E\ KLJKOLJKWLQJ WKH 

LPSRUWDQFH RI ORRNLQJ EH\RQG D VLPSOH FRPSDULVRQ RI ZDJHV DQG FRVWV IRU XQGHUVWDQGLQJ 

PLJUDWLRQ. 

7KLV SDSHU DOVR FRQWULEXWHV WR OLWHUDWXUH ZKLFK KDV FULWLFDOO\ H[DPLQHG WKH UROH RI WKH 

LQGHSHQGHQFH RI LUUHOHYDQW DOWHUQDWLYHV DVVXPSWLRQ LQ PRGHOOLQJ PLJUDWLRQ FKRLFHV DPRQJVW 

PXOWLSOH GHVWLQDWLRQV. ,,A KDV EHHQ D PDLQVWD\ RI ERWK PLFUR-OHYHO PRGHOOLQJ RI LQGLYLGXDO-OHYHO 

GHVWLQDWLRQ FKRLFHV (H.J. DDKO, 2002) DV ZHOO DV SURYLGLQJ WKH IRXQGDWLRQV IRU FURVV-FRXQWU\ 
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PDFUR-OHYHO JUDYLW\ HTXDWLRQ PRGHOV RI PLJUDWLRQ VWRFNV RU IORZV (H.J. BHLQH HW DO. 2016). 

+RZHYHU, WKLV DVVXPSWLRQ KDV EHHQ TXHVWLRQHG GXH WR WKH SRVVLELOLW\ WKDW VRPH GHVWLQDWLRQV DUH 

FORVHU VXEVWLWXWHV WR HDFK RWKHU WKDQ RWKHUV, DQG WKDW XQREVHUYHG LQGLYLGXDO FKDUDFWHULVWLFV PD\ EH 

FRUUHODWHG DFURVV GHVWLQDWLRQV (BHLQH HW DO, 2021). 7KLV KDV OHG WKH OLWHUDWXUH WR H[SORUH PRGHOLQJ 

FKRLFHV WKDW UHOD[ WKLV DVVXPSWLRQ, VXFK DV WZR-VWDJH RU QHVWHG PRGHOV ZKLFK DVVXPH WKDW ,,A 

RQO\ KROGV ZLWKLQ VHWV RI FRXQWULHV (H.J. 2UWHJD DQG 3HUL, 2013; BHUWROL DQG FHUQiQGH]-+XHUWDV 

0RUDJD, 2015; BHLQH HW DO. 2021). :KLOH WKLV OLWHUDWXUH VKRZV WKH YDOXH RI UHOD[LQJ WKH ,,A 

DVVXPSWLRQ IRU PRGHO ILW, LW RQO\ LQGLUHFWO\ WHVWV WKH ,,A DVVXPSWLRQ VLQFH LW GRHV QRW REVHUYH WKH 

VDPH SHRSOH PDNLQJ PXOWLSOH PLJUDWLRQ FKRLFHV DV WKH GHVWLQDWLRQV YDU\. :H FRQWULEXWH WR WKLV 

OLWHUDWXUH E\ EHLQJ DEOH WR GLUHFWO\ REVHUYH ZKHWKHU LQGLYLGXDO FKRLFHV YLRODWH WKH ,,A DVVXPSWLRQ 

RU QRW, DQG E\ YDU\LQJ GLIIHUHQW IHDWXUHV RI WKH PLJUDWLRQ GHFLVLRQ, FDQ KLJKOLJKW WKH 

FLUFXPVWDQFHV XQGHU ZKLFK ,,A LV PRUH RU OHVV OLNHO\ WR KROG. 

7KH UHPDLQGHU RI WKH SDSHU LV VWUXFWXUHG DV IROORZV: 6HFWLRQ 2 SURYLGHV D VLPSOH WKHRUHWLFDO 

IUDPHZRUN IRU RXU JDPHV; 6HFWLRQ 3 GLVFXVVHV RXU VDPSOH DQG WKH JDPH VHW-XS; 6HFWLRQ 4 RXU NH\ 

UHVXOWV IRU WHVWLQJ FODVVLF WKHRULHV LQ WKH WZR GHVWLQDWLRQ YHUVLRQ RI WKH JDPH; DQG 6HFWLRQ 5 

UHVXOWV ZKHQ PXOWLSOH PLJUDWLRQ GHVWLQDWLRQV DUH DYDLODEOH. 6HFWLRQ 6 VKRZV WKDW JDPH EHKDYLRU 

FDQ SUHGLFW VXEVHTXHQW PLJUDWLRQ GHFLVLRQV, DQG 6HFWLRQ 7 FRQFOXGHV. 

2. 7KHRUHWLFDO IUDPHZRUN 

,Q RUGHU WR IUDPH RXU H[SHULPHQWDO ZRUN, ZH SURYLGH D WKHRUHWLFDO PRGHO WKDW EXLOGV RQ FODVVLFDO 

PRGHOV RI PLJUDWLRQ ± QDPHO\ 6MDDVWDG (1962), +DUULV DQG 7RGDUR (1970), BRUMDV (1987), 6WDUN 

DQG BORRP (1985), 5RVHQ]ZHLJ DQG 6WDUN (1989), DQG CKLTXLDU DQG +DQVRQ (2005). 

,Q RXU PRGHO, FRQGLWLRQDO RQ WKH LQIRUPDWLRQ VHW 𝛺 DYDLODEOH WR DQ LQGLYLGXDO DW WKH WLPH RI WKH 

PLJUDWLRQ GHFLVLRQ (𝑡 ൌ  0), WKLV LQGLYLGXDO FRPSDUHV WKH H[SHFWHG GLVFRXQWHG XWLOLW\ 8(.) 

GHULYHG IURP VWD\LQJ LQ WKH +RPH FRXQWU\ (H) HDUQLQJ ZDJH 𝑊௧
ு DQG HQMR\LQJ ORFDO DPHQLWLHV 𝐿௧

ு 

EHWZHHQ 𝑡 ൌ  1 DQG 𝑡 ൌ  𝑇, to WKH H[SHFWHG GLVFRXQWHG XWLOLW\ GHULYHG IURP PRYLQJ WR WKH 

AEURDG FRXQWU\ (A) HDUQLQJ ZDJH 𝑊௧
 DQG HQMR\LQJ ORFDO DPHQLWLHV 𝐿௧

, DOVR EHWZHHQ 𝑡 ൌ  1 DQG 

𝑡 ൌ  𝑇. 

,Q WKLV VHWWLQJ DQ LQGLYLGXDO ZLOO FKRRVH WR PLJUDWH LI 

∑ βδ୲EሾUሺ𝑊௧
, 𝐿௧

ሻ − Uሺ𝑊௧
ு, 𝐿௧

ுሻ|𝛺ሿ  𝐶
୲ୀଵ       (1) 
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DQG  

𝑌  𝐶            (2) 

FRU PLJUDWLRQ WR KDSSHQ WKH H[SHFWHG GLVFRXQWHG XWLOLW\ IURP PLJUDWLQJ PXVW EH ODUJHU WKDQ WKH 

EURDG FRVW RI PLJUDWLRQ C (ZKLFK HQFRPSDVVHV XWLOLW\ FRVWV GXH WR PRQHWDU\ DQG QRQ-PRQHWDU\ 

UHDVRQV), DQG WKH LQLWLDO SHFXQLDU\ FRVW RI PLJUDWLRQ 𝐶 PXVW EH IHDVLEOH JLYHQ WKH LQGLYLGXDO¶V 

HQGRZPHQW 𝑌 DW WLPH 𝑡 ൌ  0, ZKHQ WKH PLJUDWLRQ GHFLVLRQ LV PDGH. 1RWH WKDW XWLOLW\ 𝑈ሺ. ሻ LV 

GHULYHG IURP ZDJHV HDUQHG DQG ORFDO DPHQLWLHV ± ZKHUH WKHVH ORFDO DPHQLWLHV LQFOXGH QRQ-

SHFXQLDU\ IDFWRU DIIHFWLQJ PLJUDWLRQ GHFLVLRQV, VXFK DV ODQJXDJH, QHWZRUN FRQQHFWLRQV DQG 

ZHDWKHU GLIIHUHQFHV. E[SHFWDWLRQV Eሾ. |𝛺ሿ DUH IRUPHG FRQGLWLRQDO RQ 𝛺 , WKH LQIRUPDWLRQ VHW 

DYDLODEOH DW 𝑡 ൌ  0, ZKLFK LQFOXGHV LQIRUPDWLRQ RQ ZDJHV DQG XQHPSOR\PHQW UDWHV WKDW FDQ EH 

DFKLHYHG LQ YDULRXV VWDWHV RI QDWXUH DQG WKH DVVRFLDWHG SUREDELOLWLHV. β DQG δ DUH WLPH GLVFRXQW 

SDUDPHWHUV WKDW DOORZ IRU WKH SRVVLELOLW\ RI K\SHUEROLF GLVFRXQWLQJ.2 

:DJHV DUH IRUPHG DFFRUGLQJ WR WKH IROORZLQJ SURFHVVHV: 

𝑊௧
 ൌ 𝑊ഥ௧

 + 𝑟௦
𝑠௧ + 𝑟

𝑒௧
          (3) 

DQG  

𝑊௧
ு ൌ 𝑊ഥ௧

ு + 𝑟௦
ு𝑠௧ + 𝑟

ு𝑒௧
ு          (4) 

ZKHUH WKH ZDJH SDLG LQ ORFDWLRQ O DW WLPH W  ൫𝑊௧
൯ LV JLYHQ E\ WKH VXP RI D EDVH ZDJH UDWH ൫𝑊ഥ௧

൯, 

ZLWK WKH UHWXUQ WR ERWK REVHUYHG (𝑠௧) DQG XQREVHUYHG VNLOOV ሺ𝑒௧
ሻ. 1RWH WKDW ZH DOORZ DQ 

LQGLYLGXDO¶V XQREVHUYHG VNLOOV WR GHSHQG RQ KHU ORFDWLRQ O. FLQDOO\, 𝑟௦
 GHQRWHV WKH UHWXUQ RQ VNLOO 

V LQ ORFDWLRQ O, ZKLFK ZH DVVXPH WR EH WLPH-LQYDULDQW IRU VLPSOLFLW\. 

:H XVH WKLV WKHRUHWLFDO IUDPHZRUN DV WKH EDVLV IRU RXU H[SHULPHQWDO ZRUN. 1DPHO\, DV PDGH FOHDU 

LQ WKH IROORZLQJ VHFWLRQV, ZH YDU\ WKH SDUDPHWHUV LQ WKLV PRGHO DFURVV GLIIHUHQW H[SHULPHQWDO 

URXQGV DQG HVWLPDWH WKH HIIHFW RI WKHVH FKDQJHV RQ LQGLYLGXDO PLJUDWLRQ GHFLVLRQV. 

 
2 BDVHG RQ WKH HYLGHQFH SURYLGHG E\ *LEVRQ HW DO. (2019), ZH DVVXPH WKDW WLPH SUHIHUHQFHV (ȕ DQG į), DQG ULVN 
SUHIHUHQFHV (JLYHQ E\ WKH FXUYDWXUH RI WKH XWLOLW\ IXQFWLRQ 8(.) ZKHQ VXEMHFW WR WKH ULVNV LQYROYHG LQ IRUPLQJ 
H[SHFWHG XWLOLW\ Eሾ. |𝛺ሿ ) GR QRW FKDQJH. 
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3. 6DPSOH DQG *DPH 6HW-XS 

7KH SHDN DJH RI LQWHUQDWLRQDO HPLJUDWLRQ IURP GHYHORSLQJ FRXQWULHV LV EHWZHHQ 22 DQG 24 \HDUV 

(0F.HQ]LH, 2008), ZLWK PRUH HGXFDWHG LQGLYLGXDOV PRUH OLNHO\ WR HPLJUDWH (*URJJHU DQG 

+DQVRQ, 2011). :H WKHUHIRUH FKRRVH IRU RXU ODE H[SHULPHQWV WR IRFXV RQ WHUWLDU\ HGXFDWHG 

VWXGHQWV LQ WKHLU ILQDO \HDU RI VWXG\. 7KLV JLYHV XV D VDPSOH RI LQGLYLGXDOV ZKR DUH DPRQJ WKRVH 

ZLWK WKH KLJKHVW OLNHO\ RI PDNLQJ LQWHUQDWLRQDO PLJUDWLRQ GHFLVLRQV LQ WKH QHDU IXWXUH. :LWKLQ 

WKHVH FULWHULD, ZH ZRUN ZLWK VDPSOHV IURP WZR FRXQWULHV: 3RUWXJDO DQG .HQ\D. 

3.1 /LVERQ 6DPSOH  

7KH H[SHULPHQWDO VXEMHFWV LQ WKH /LVERQ VDPSOH ZHUH UHFUXLWHG LQ ASULO DQG 0D\ 2017, DQG ZHUH 

ILQDO-\HDU XQGHUJUDGXDWH VWXGHQWV IURP WKH 1RYD 6FKRRO RI BXVLQHVV DQG EFRQRPLFV. 

5HFUXLWPHQW WRRN SODFH WKURXJK HPDLOV DQQRXQFLQJ WKH SRVVLELOLW\ WR SDUWLFLSDWH LQ D VWXG\ DERXW 

FDUHHU SURVSHFWV. 7KHVH HPDLOV ZHUH VHQW GLUHFWO\ E\ WKH VFKRRO DGPLQLVWUDWLRQ WR DOO SRWHQWLDO 

SDUWLFLSDQWV. 6WXGHQWV DUH PRVWO\ 3RUWXJXHVH, ZLWK MXVW RYHU ILYH SHUFHQW IURP /XVRSKRQH AIULFD. 

1RYD HQFRXUDJHV VWXGHQWV WR VWXG\ DEURDG IRU D VHPHVWHU LQ WKHLU IRXUWK RU ILIWK VHPHVWHU, DQG 

KDOI WKH VDPSOH KDV VSHQW VL[ PRQWKV RU PRUH RXWVLGH RI 3RUWXJDO. 

7DEOH 1 VXPPDUL]HV VRPH EDVLF FKDUDFWHULVWLFV RI WKH 154 VWXGHQWV ZKR WRRN SDUW LQ RXU ODE 

H[SHULPHQWV. 7KH VDPSOH LV 45 SHUFHQW IHPDOH, DQG UDQJHV LQ DJH IURP 19 WR 25, ZLWK D PHDQ RI 

20.7. 58 SHUFHQW DUH HFRQRPLFV PDMRUV. AW WKH WLPH RI SDUWLFLSDWLQJ, D IHZ PRQWKV EHIRUH 

JUDGXDWLRQ, 19 SHUFHQW KDG UHFHLYHG D MRE RIIHU IRU D SRVW-JUDGXDWLRQ MRE, ZLWK 6 SHUFHQW KDYLQJ D 

MRE RIIHU RXWVLGH RI 3RUWXJDO. 7KLV LV D VDPSOH ZLWK KLJK LQWHUHVW LQ PLJUDWLRQ, ZLWK 53 SHUFHQW 

VD\LQJ WKH\ ZRXOG SUHIHU WR ZRUN RXWVLGH RI 3RUWXJDO DIWHU JUDGXDWLRQ. 

:H JDYH SDUWLFLSDQWV D VKRUW WHVW RI 10 TXHVWLRQV GHVLJQHG WR PHDVXUH EDVLF PDWKHPDWLFDO VNLOOV 

(H.J. 37+0.5î64), DQG 10 TXHVWLRQV GHVLJQHG WR HQVXUH WKH\ ZHUH DEOH WR FDOFXODWH H[SHFWHG 

YDOXHV (H.J   40% FKDQFH RI ZLQQLQJ 100¼, 40% FKDQFH RI ZLQQLQJ 50¼, 20% FKDQFH RI ZLQQLQJ 

20¼). 7KH PHDQV ZHUH 9.6 DQG 9.3 RXW RI 10, VKRZLQJ WKLV JURXS LV FRPIRUWDEOH PDNLQJ 

FDOFXODWLRQV WKDW PLJKW EH UHTXLUHG LQ GHFLGLQJ EHWZHHQ GLIIHUHQW GHVWLQDWLRQV ZKHQ ULVN LV 

LQYROYHG. 
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3.2 1DLUREL 6DPSOH 

7KH VHFRQG VDPSOH FRQVLVWV RI 265 ILQDO \HDU VWXGHQWV IURP 6WUDWKPRUH 8QLYHUVLW\ DQG WKH 

8QLYHUVLW\ RI 1DLUREL ZKR WRRN SDUW LQ ODE VHVVLRQV FRQGXFWHG E\ WKH BXVDUD CHQWHU LQ 

6HSWHPEHU DQG 2FWREHU 2017. 7KHVH VWXGHQWV PDMRUHG SUHGRPLQDQWO\ LQ HFRQRPLFV, PDQDJHPHQW 

VWXGLHV, VWDWLVWLFV DQG FRPSXWHU VFLHQFH. 1HDUO\ DOO VWXGHQWV ZHUH ERUQ LQ .HQ\D, DQG RQO\ WZHOYH 

SHUFHQW KDV VSHQW VL[ PRQWKV RU PRUH RXWVLGH RI WKH FRXQWU\. 7DEOH 1 VXPPDUL]HV VRPH EDVLF 

FKDUDFWHULVWLFV. AV LQ WKH /LVERQ VDPSOH, 45 SHUFHQW RI WKH 1DLUREL VDPSOH LV IHPDOH. 6WXGHQWV 

WHQG KRZHYHU WR EH ROGHU, ZLWK D PHDQ DJH RI 22.7, UDQJLQJ IURP 19 WR 32. 32 SHUFHQW DUH 

HFRQRPLFV PDMRUV. AW WKH WLPH RI SDUWLFLSDWLQJ, 19 SHUFHQW KDG UHFHLYHG D MRE RIIHU IRU D SRVW-

JUDGXDWLRQ MRE (H[DFWO\ WKH VDPH SURSRUWLRQ DV LQ WKH /LVERQ VDPSOH), DOWKRXJK RQO\ 2 SHUFHQW 

KDG D MRE RIIHU RXWVLGH RI .HQ\D. 7KLV LV DOVR D VDPSOH ZLWK D UHODWLYHO\ KLJK LQWHUHVW LQ 

PLJUDWLRQ, DOWKRXJK ORZHU WKDQ LQ WKH /LVERQ VDPSOH: 32 SHUFHQW RI VXEMHFWV LQ WKH 1DLUREL 

VDPSOH VD\ WKH\ ZRXOG SUHIHU WR ZRUN RXWVLGH RI .HQ\D DIWHU JUDGXDWLRQ. 7KH\ SHUIRUP VLPLODUO\ 

WR WKH /LVERQ VDPSOH RQ WKH VLPSOH PDWKHPDWLFDO VNLOOV WHVW (PHDQ RI 9.6 RXW RI 10), EXW SHUIRUP 

FRQVLGHUDEO\ ZRUVH RQ WKH H[SHFWHG YDOXHV WHVW (PHDQ RI 4.0 RXW RI 10).  

3.3 *DPH 6HW-XS 

6HVVLRQV WRRN SODFH LQ H[SHULPHQWDO ODEV, LQ WZHQW\ VHVVLRQV RI EHWZHHQ WZR DQG WKLUWHHQ VWXGHQWV 

SHU VHVVLRQ LQ /LVERQ, DQG LQ 14 VHVVLRQV UDQJLQJ IURP ILYH WR WKLUW\-ILYH VWXGHQWV LQ 1DLUREL. AOO 

JDPHV ZHUH SURJUDPPHG LQ ]-WUHH.  7KH VHVVLRQ EHJDQ ZLWK D VKRUW TXHVWLRQQDLUH WR FROOHFW EDVLF 

EDFNJURXQG LQIRUPDWLRQ DERXW HDFK SDUWLFLSDQW. 7KH\ WKHQ SOD\HG JDPHV RQ FKDQFH DQG 

SUREDELOLW\ WR PHDVXUH ULVN DQG DPELJXLW\ SUHIHUHQFHV (VHH ASSHQGL[ 1). 7KHQ WKH PDLQ SDUW RI 

WKH VHVVLRQ LQYROYHG PLJUDWLRQ GHFLVLRQV. 3DUWLFLSDQWV ZHUH JLYHQ WKH IROORZLQJ LQVWUXFWLRQV WR 

PRWLYDWH WKH FKRLFHV WKH\ ZRXOG EH DVNHG WR PDNH LQ WKH JDPH: 

:H DUH LQWHUHVWHG LQ OHDUQLQJ KRZ SHRSOH PDNH GHFLVLRQV EHWZHHQ GLIIHUHQW SODFHV WR ZRUN. 

IPDJLQH WKDW \RX KDYH MXVW DFFHSWHG D MRE RIIHU IURP D PXOWLQDWLRQDO FRPSDQ\ ZKLFK KDV 

EUDQFKHV DURXQG WKH ZRUOG. <RXU HPSOR\HU KDV WROG \RX WKDW \RX QHHG WR DFFHSW D FRPSDQ\ 

WUDQVIHU WR D GLIIHUHQW FRXQWU\ IRU D \HDU, EXW LV RIIHULQJ \RX WKH FKRLFH EHWZHHQ GHVWLQDWLRQV. 

<RX VKRXOG DVVXPH WKDW HYHU\WKLQJ HOVH DERXW WKH MRE DQG OLYLQJ FRQGLWLRQV ZLOO EH WKH VDPH 

DFURVV GHVWLQDWLRQV, DSDUW IURP WKH LQIRUPDWLRQ WKH HPSOR\HU WHOOV \RX.  
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SRPH RI WKH GHFLVLRQV ZLOO EH YHU\ VLPSOH, VLQFH WKH RQO\ WKLQJ WKDW ZLOO YDU\ DFURVV WKH 

GHVWLQDWLRQV ZLOO EH WKH ZDJH \RX DUH RIIHUHG DQG WKH FRVW RI PRYLQJ. OWKHUV ZLOO EH PRUH 

FRPSOLFDWHG, VLQFH WKHUH ZLOO EH FKDQFHV RI XQHPSOR\PHQW, \RX PLJKW QRW EH DEOH WR DIIRUG 

WKH PRYLQJ FRVWV, RU \RX PLJKW QHHG WR GHFLGH ZKHWKHU WR SD\ WR JHW DOO WKH LQIRUPDWLRQ \RX 

QHHG DERXW WKH GHVWLQDWLRQ.  

<RX ZLOO VWDUW WKH JDPH ZLWK D FHUWDLQ HQGRZPHQW. <RX FDQ XVH WKLV PRQH\ WR SD\ WKH FRVWV RI 

PRYLQJ, RU WR DFTXLUH LQIRUPDWLRQ. 7KLV LV UHVHW IRU HDFK GHFLVLRQ. II ZH HQG XS SOD\LQJ D 

JDPH IRU UHDO, DQ\ DPRXQW OHIW IURP \RXU HQGRZPHQW WKDW \RX GR QRW VSHQG ZLOO EH DGGHG WR 

\RXU JDPH ZLQQLQJV. 

<RX VKRXOG PDNH HDFK GHFLVLRQ DV VHULRXVO\ DV \RX FDQ, VLQFH DW WKH HQG RI WKH JDPH ZH ZLOO 

UDQGRPO\ FKRRVH RQH RI \RXU FKRLFHV WR SOD\ IRU UHDO PRQH\ (XVLQJ DQ H[FKDQJH UDWH RI 1000 

ODE EXURV WR 10 UHDO EXURV).3 

 

1RWH WKDW WKLV JDPH IUDPLQJ ZLWK RQH-\HDU DV WKH PLJUDWLRQ WLPH KRUL]RQ LV FKRVHQ WR DYRLG WKH 

LQIOXHQFH RI LVVXHV OLNH GLVFRXQWLQJ, DVVLPLODWLRQ DQG UHWXUQ GHFLVLRQ RQ WKH PLJUDWLRQ GHFLVLRQV 

PDGH LQ WKH ODE. 2XU IUDPLQJ DOVR VKXWV GRZQ, RU KROGV FRQVWDQW, WKH HIIHFWV RI JHRJUDSKLF 

GLVWDQFH, ORFDO DPHQLWLHV, DQG ODQJXDJH EDUULHUV. :H DOVR DEVWUDFW IURP WKH LPSDFW RI PLJUDQW 

QHWZRUNV IRU VLPSOLFLW\. AOO WKHVH SRVVLELOLWLHV, LQFOXGLQJ WLPH G\QDPLFV DQG VRFLDO QHWZRUNV, 

ZRXOG EH LQWHUHVWLQJ WR DGG LQ IXWXUH ODE H[SHULPHQWV ± DQG LQGHHG WKH\ ZRXOG EH FUXFLDO IRU WKH 

SXUSRVH RI SUHGLFWLQJ FHUWDLQ W\SHV RI UHDO ZRUOG PLJUDWLRQ EHKDYLRU.  

EDFK SDUWLFLSDQW ZDV UDQGRPO\ DVVLJQHG D VNLOO OHYHO V XQLIRUPO\ IURP ^1, 2, 3`. 7KLV FDQ EH 

WKRXJKW RI DV HGXFDWLRQ RU DQ REVHUYHG (WR WKH HFRQRPHWULFLDQ) VNLOO LQ VWDQGDUG PLJUDWLRQ 

PRGHOV. ,QGLYLGXDO SDUWLFLSDQWV DUH QRW WROG DERXW WKLV VNLOO OHYHO, WKH\ DUH RQO\ JLYHQ ZDJH RIIHUV 

WKDW LQGLUHFWO\ UHIOHFW WKH DVVLJQHG VNLOO OHYHO.  

7KHQ, DV LQ BRUMDV (1987), LQGLYLGXDOV DOVR KDYH XQREVHUYHG VNLOOV HG WKDW DGGLWLRQDOO\ DIIHFW KRZ 

WKH\ DUH SDLG LQ GLIIHUHQW PLJUDWLRQ GHVWLQDWLRQV G. 7KHVH DUH UDQGRPO\ GUDZQ IURP ^-200, 0, 

200` DQG DUH DVVXPHG WR EH SHUIHFWO\ SRVLWLYHO\ FRUUHODWHG IRU WKH VDPH LQGLYLGXDO DFURVV 

GHVWLQDWLRQV IRU PRVW YHUVLRQV RI WKH JDPHV, ZLWK WKH H[FHSWLRQ RI D YDULDQW ZKHUH WKH\ DUH VHW WR 

 
3 ,Q .HQ\D ZH PXOWLSOLHG DOO WKH EXUR QXPEHUV E\ 100 DQG WKHQ SUHVHQWHG WKHP LQ WHUPV RI .HQ\DQ VKLOOLQJ 
GHFLVLRQV. 7KH DYHUDJH SD\RXW WR SDUWLFLSDQWV LQ /LVERQ ZDV ¼17.21, DQG LQ 1DLUREL ZDV 1647 .6K (86D 15.90). 
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]HUR, DQG RQH ZKHUH WKH\ DUH SHUIHFWO\ QHJDWLYHO\ FRUUHODWHG. AV ZLWK REVHUYDEOH VNLOOV, 

SDUWLFLSDQWV DUH QHYHU WROG WKHLU XQREVHUYHG VNLOO OHYHO DQG GR QRW QHHG WR XVH LW WR PDNH DQ\ RI 

WKH FDOFXODWLRQV ± LQVWHDG DQ LQGLYLGXDO¶V VNLOO DVVLJQPHQW LV UHIOHFWHG LQ WKH ZDJH RIIHUV UHFHLYHG 

LQ WKH ODE JDPHV. 

1RWH WKDW WKH YDOXHV RI ZDJH RIIHUV ZHUH QRW DUELWUDULO\ FKRVHQ, EXW ZHUH FKRVHQ WR PLPLF UHDO 

ZRUOG IHDWXUHV, QDPHO\ DYHUDJH ZDJHV LQ WKH FRXQWU\ RI RULJLQ (GHSHQGLQJ RQ WKH HGXFDWLRQDO 

OHYHO RI ZRUNHUV) DQG LQ QHLJKERULQJ FRXQWULHV ± DV UHJLRQDO PLJUDWLRQ LV W\SLFDO LQ ERWK FRXQWULHV 

KHUH ZH UXQ RXU ODE H[SHULPHQWV. 1RWH, KRZHYHU, WKDW WKLV H[HUFLVH LV QRW LQWHQGHG DV D FDOLEUDWLRQ 

H[HUFLVH WR SUHGLFW WKH OHYHOV RI DFWXDO PLJUDWLRQ IORZV, ZKLFK ZRXOG GHSHQG RQ SDUWLFLSDQWV 

DFWXDO ZHDOWK DQG HGXFDWLRQ OHYHOV DQG ZDJH RIIHUV, UDWKHU WKDQ WKRVH ZH UDQGRPO\ DVVLJQ WR 

WKHP LQ WKH ODE.  

,QGLYLGXDOV DUH DOVR JLYHQ D UDQGRP HQGRZPHQW RI ZHDOWK ZKLFK LV GUDZQ DV ^50, 100`*V. 7KLV 

FDSWXUHV WKH HPSLULFDO UHJXODULW\ WKDW PRUH HGXFDWHG SHRSOH WHQG WR DOVR EH ZHDOWKLHU RQ DYHUDJH 

± DOWKRXJK SDUWLFLSDQWV DUH RQO\ WROG DERXW WKHLU ZHDOWK HQGRZPHQW, EXW QRW DERXW WKHLU 

XQGHUO\LQJ VNLOO OHYHO V. 

*DPHV ZHUH JURXSHG LQWR WKUHH EORFNV, HDFK RI QLQH JDPHV. BORFN 1 LQYROYHG PDNLQJ FKRLFHV 

EHWZHHQ WZR GLIIHUHQW GHVWLQDWLRQV, BORFN 2 FKRLFHV DPRQJ WKUHH GLIIHUHQW GHVWLQDWLRQV, DQG 

BORFN 3 DPRQJ ILYH GLIIHUHQW GHVWLQDWLRQV. 7KH RUGHULQJ RI WKH EORFNV ZDV UDQGRPL]HG, DV ZDV 

WKH RUGHULQJ DQG ODEHOOLQJ RI HDFK GHVWLQDWLRQ ZLWKLQ HDFK JDPH. ASSHQGL[ 7DEOH 1 FRQILUPV WKDW 

WKH SURJUDPPLQJ VXFFHVVIXOO\ UDQGRPL]HG WKH DVVLJQPHQW RI VNLOO, HQGRZPHQW, XQREVHUYHG VNLOO, 

DQG PRGXOH RUGHU. 

,Q HDFK JDPH, SDUWLFLSDQWV PXVW FKRRVH ZKLFK GHVWLQDWLRQ WR ZRUN LQ EDVHG RQ WKH ZDJH Z 

RIIHUHG DW WKDW GHVWLQDWLRQ (ZKLFK GHSHQGV LQ WXUQ RQ WKHLU REVHUYHG DQG XQREVHUYHG VNLOO OHYHOV), 

WKH FRVW RI PRYLQJ WR WKDW GHVWLQDWLRQ, WKH ULVN RI EHLQJ XQHPSOR\HG, DQ\ VRFLDO LQVXUDQFH SDLG LI 

WKH\ DUH XQHPSOR\HG (ZKLFK FDQ EH EURDGO\ XQGHUVWRRG DV LQFOXGLQJ DQ\ W\SH RI IRUPDO RU 

LQIRUPDO VXSSRUW LQGLYLGXDOV UHFHLYH IURP WKHLU QHWZRUN ZKHQ XQHPSOR\HG), DQG ZKHWKHU RU QRW 

WKHLU HQGRZPHQW LV VXIILFLHQW WR FRYHU WKH FRVWV RI PRYLQJ. ,Q VRPH RI WKH JDPHV WKHUH LV 

LQFRPSOHWH LQIRUPDWLRQ, ZLWK SDUWLFLSDQWV RQO\ EHLQJ WROG WKH GLVWULEXWLRQ RI SRVVLEOH 

XQHPSOR\PHQW DQG VRFLDO LQVXUDQFH UDWHV, EXW KDYLQJ WKH RSWLRQ WR SD\ WR KDYH IXOO LQIRUPDWLRQ. 

,Q RWKHU YDULDQWV WKH ULVN RI XQHPSOR\PHQW LV HQGRJHQRXV, GHSHQGLQJ RQ KRZ PDQ\ RWKHU SHRSOH 
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LQ WKH VDPH ODE VHVVLRQ DOVR GHFLGH WR PLJUDWH WR D GHVWLQDWLRQ. 7DEOH 2 GHVFULEHV WKH NH\ 

SDUDPHWHUV RI WKH QLQH JDPHV LQ WKH EORFN ZLWK MXVW WZR GHVWLQDWLRQV. :H GLVFXVV WKHVH PRUH LQ 

GHWDLO LQ WKH QH[W VHFWLRQ. 

3.4 7HVWLQJ +RPH BLDV 

:H GHVLJQHG WKH JDPHV WKLQNLQJ RI WKH FRVWOHVV PRYH GHVWLQDWLRQ 1 DV ³KRPH´, DQG RWKHU 

GHVWLQDWLRQV DV PLJUDWLRQ FKRLFHV. +RZHYHU, ZH ZHUH FRQFHUQHG WKDW WKH PHUH ODEHOOLQJ RI D 

GHVWLQDWLRQ DV ³KRPH´ PLJKW DIIHFW FKRLFHV, UHJDUGOHVV RI SD\-RIIV, DQG VR LQ JDPHV 1 WKURXJK 27 

ZH UHIHUUHG WR GHVWLQDWLRQV DV ³GHVWLQDWLRQ 1´, ³GHVWLQDWLRQ 2´, HWF., UDQGRPL]LQJ DW WKH LQGLYLGXDO 

OHYHO WKH RUGHULQJ RI ZKLFK GHVWLQDWLRQ ZDV ODEHOOHG ZLWK HDFK QXPEHU LQ HDFK JDPH. ,Q D ILQDO 

JDPH, ZH H[SOLFLWO\ WHVWHG IRU KRPH ELDV E\ WHOOLQJ SDUWLFLSDQWV ³QRZ WKH PXOWLQDWLRQDO 

FRUSRUDWLRQ DOORZV \RX WR FRQWLQXH ZRUNLQJ LQ \RXU KRPH FRXQWU\, ZKLOH DOVR JLYLQJ DQ RSWLRQ WR 

PRYH WR D GHVWLQDWLRQ DEURDG´. :H VHW WKH FRVW RI PRYLQJ WR EH ]HUR, DQG WKH PRQWKO\ ZDJH WR EH 

WKH VDPH LQ ERWK GHVWLQDWLRQV. ,I ODEHOOLQJ D GHVWLQDWLRQ DV ³KRPH´ KDG QR HIIHFW RQ GHFLVLRQV, ZH 

ZRXOG H[SHFW LQGLYLGXDOV WR EH LQYDULDQW EHWZHHQ WKH WZR GHVWLQDWLRQV, DQG VR FKRLFHV WR EH 

HTXDOO\ VSOLW EHWZHHQ WKH WZR.4 +RZHYHU, ZH ILQG WKDW 58.4 SHUFHQW RI WKH /LVERQ VDPSOH DQG 

63.8 SHUFHQW RI WKH 1DLUREL VDPSOH FKRVH WKH KRPH GHVWLQDWLRQ, ZKLFK W-WHVWV VKRZ WR EH 

VLJQLILFDQWO\ GLIIHUHQW IURP 50 SHUFHQW (S=0.0357 DQG S<0.0001 UHVSHFWLYHO\). 0RUHRYHU, ZH ILQG 

FKRLFHV LQ WKLV JDPH WR EH VWURQJO\ FRUUHODWHG ZLWK WKHLU SURIHVVHG GHVLUH WR ZRUN DEURDG DIWHU 

JUDGXDWLQJ LQ WKH EDVHOLQH TXHVWLRQQDLUH: 32.1 SHUFHQW RI WKRVH ZKR VD\ WKH\ ZDQW WR ZRUN DEURDG 

FKRVH WKH KRPH GHVWLQDWLRQ, YHUVXV 87.7 SHUFHQW RI WKRVH ZKR VD\ WKH\ ZDQW WR UHPDLQ LQ 3RUWXJDO 

(S<0.0001).  /LNHZLVH, 40 SHUFHQW RI WKRVH ZKR ZDQW WR ZRUN DEURDG LQ WKH 1DLUREL VDPSOH FKRVH 

WKH KRPH GHVWLQDWLRQ, YHUVXV 75 SHUFHQW RI WKRVH ZKR VD\ WKH\ ZDQW WR UHPDLQ LQ .HQ\D 

(S<0.0001). 7KLV VKRZV WKH LPSRUWDQFH RI QRW XVLQJ WKH ³KRPH´ ODEHO LQ RXU PDLQ JDPH FKRLFHV, 

EXW DOVR VXJJHVWV WKDW FKRLFHV LQ WKLV ODVW JDPH PD\ EH SUHGLFWLYH RI DFWXDO IXWXUH PLJUDWLRQ 

GHFLVLRQV ± VRPHWKLQJ ZH WHVW LQ VHFWLRQ 6 XVLQJ GDWD IURP D IROORZ-XS VXUYH\. 

4. 7HVWLQJ &ODVVLF 7KHRULHV RI ,QFRPH 0D[LPL]DWLRQ DQG 0LJUDQW 6HOI-6HOHFWLRQ 

:H EHJLQ E\ H[DPLQLQJ KRZ FODVVLF PLJUDWLRQ WKHRULHV SUHGLFW PLJUDWLRQ EHKDYLRU LQ WKH WZR 

GHVWLQDWLRQ FDVH. FRU SDUWLFLSDQW L ZLWK UDQGRPO\ DVVLJQHG VNLOO OHYHO VL, XQREVHUYHG VNLOO DW 
 

4 5HFDOO WKDW RUGHU ELDV LV QRW D FRQFHUQ KHUH, VLQFH SDUWLFLSDQWV ZHUH UDQGRPO\ DVVLJQHG WR EH DVNHG ³KRPH RU 
DEURDG´ YHUVXV ³DEURDG RU KRPH´.  
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GHVWLQDWLRQ 1 RI H1L, DQG XQREVHUYHG VNLOO DW GHVWLQDWLRQ 2 RI H2L, WKH ZDJHV DYDLODEOH DW WKH WZR 

GHVWLQDWLRQV ZHUH VSHFLILHG DV: 

𝑤ଵ ൌ 500 + 300𝑠 + 3𝑒ଵ         (5) 

𝑤ଶ ൌ 1000 + 100𝑠 + 𝑒ଶ         (6) 

AV QRWHG, ZH FRQVLGHU GHVWLQDWLRQ 1 DV WKH KRPH GHVWLQDWLRQ. 7KHUH LV WKXV QR FRVW RI PRYLQJ WR 

WKLV GHVWLQDWLRQ DQG WKH SDUWLFLSDQW DOZD\V KDV IXOO LQIRUPDWLRQ DERXW WKLV GHVWLQDWLRQ DQG QR ULVN 

RI XQHPSOR\PHQW. DHVWLQDWLRQ 2 KDV D KLJKHU EDVH ZDJH UDWH, EXW D ORZHU UHWXUQ WR ERWK REVHUYHG 

DQG XQREVHUYHG VNLOOV. 7KLV PLUURUV WKH VHWWLQJ LQ PDQ\ PLJUDQW FRXQWULHV RI RULJLQ, ZKHUH WKH 

UHWXUQV WR VNLOO DUH JUHDWHU DW KRPH, EXW EDVH LQFRPH OHYHOV DUH KLJKHU DEURDG. 7KH FRVW RI PRYLQJ 

WR GHVWLQDWLRQ 2 LV VHW WR EH WKH VDPH IRU DOO SDUWLFLSDQWV, DQG GRHV QRW YDU\ ZLWK VNLOO OHYHO. :H 

PDGH FOHDU WR SDUWLFLSDQWV WKDW WKLV ZDV D RQH SHULRG GHFLVLRQ, VR WKDW DOWKRXJK WKH ZDJH ZDV 

SUHVHQWHG DV D PRQWKO\ ZDJH WR PDNH LW FRPSDUDEOH WR WKHLU UHDO-OLIH IUDPLQJ, WKH FRVW RI PRYLQJ 

VKRXOG DOVR EH WKRXJKW RI DV D PRQWKO\ HTXLYDOHQW. :H WKHQ GHILQH PLJUDWLRQ DV WKH GHFLVLRQ WR 

FKRRVH GHVWLQDWLRQ 2 LQVWHDG RI GHVWLQDWLRQ 1. 

3DUWLFLSDQWV ZHUH QRW WROG WKHLU REVHUYDEOH DQG XQREVHUYDEOH FKDUDFWHULVWLFV (V DQG H, 

UHVSHFWLYHO\), EXW ZHUH LQVWHDG WROG WKHLU HQGRZPHQW DQG WKH FRVWV LQYROYHG, DQG WKHQ SUHVHQWHG 

ZLWK ZDJH RIIHUV LQ ERWK GHVWLQDWLRQV. AV D UHVXOW, WKH\ GLG QRW KDYH WR FDOFXODWH WKH ZDJH WKH\ 

ZRXOG HDUQ JLYHQ WKHLU REVHUYHG DQG XQREVHUYHG VNLOO OHYHOV, EXW MXVW PDNH GHFLVLRQV EDVHG RQ 

ZDJHV DQG FRVWV. A VXPPDU\ VFUHHQ DOVR VXPPDUL]HG WKH NH\ SDUDPHWHUV IRU WKH GHFLVLRQ 

(ASSHQGL[ 2 SURYLGHV H[DPSOH VFUHHQVKRWV). 

4.1 ,QFRPH 0D[LPL]DWLRQ DQG 0LJUDQW 6HOI-6HOHFWLRQ 

,Q WKH VLPSOHVW FODVVLF WKHRU\ RI PLJUDWLRQ, LQGLYLGXDOV PDNH D FRPSDULVRQ RI WKH EHQHILWV DQG 

FRVWV RI PLJUDWLQJ (6MDDVWDG, 1962). ,Q WKLV YLHZ, WKH GULYLQJ IRUFH EHKLQG PLJUDWLRQ LV LQFRPH 

PD[LPL]DWLRQ. ,Q RXU ILUVW WKUHH JDPHV, WKLV VKRXOG EH WKH RQO\ IDFWRU GULYLQJ GHFLVLRQV, VLQFH 

WKHUH LV IXOO LQIRUPDWLRQ, QR OLTXLGLW\ FRQVWUDLQWV, DQG QR ULVN RI XQHPSOR\PHQW.  ,Q /LVERQ, RXW RI 

WKH 462 GHFLVLRQV PDGH DFURVV WKH WKUHH JDPHV, 446 (96.5 SHUFHQW) FKRRVH WKH LQFRPH-

PD[LPL]LQJ RSWLRQ. +RZHYHU, PRUH GHYLDWLRQV IURP LQFRPH PD[LPL]DWLRQ RFFXUUHG LQ WKH 

1DLUREL VDPSOH, ZKHUH RQO\ 610 (76.7 SHUFHQW) RI WKH 795 GHFLVLRQV PDGH DFURVV WKH WKUHH JDPHV 

ZHUH WKH LQFRPH-PD[LPL]LQJ FKRLFH. 
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 ,Q JDPH 1, WKHUH LV QR XQREVHUYHG VNLOO, DQG WKH FRVW RI PRYLQJ LV 50 HXURV.5 7KHRU\ ZRXOG WKHQ 

SUHGLFW WKDW DOO RI WKRVH ZLWK VNLOO OHYHOV 1 DQG 2 VKRXOG PLJUDWH, ZKLOH QRQH RI WKRVH ZLWK VNLOO 

OHYHO 3 VKRXOG. 7KDW LV, WKHUH VKRXOG EH QHJDWLYH VHOI-VHOHFWLRQ E\ VNLOO. 7KH WRS OHIW SDQHO RI 

FLJXUH 1 SORWV WKH DFWXDO PLJUDWLRQ UDWHV LQ WKH /LVERQ VDPSOH RI 96.5% RI WKRVH DVVLJQHG VNLOO 

OHYHO 1, 88.6% RI WKRVH DVVLJQHG VNLOO OHYHO 2, DQG 1.9 SHUFHQW RI WKRVH DVVLJQHG VNLOO OHYHO 3. ,Q 

1DLUREL, WKH UDWHV DUH 68.1% RI WKRVH DVVLJQHG VNLOO OHYHO 1, 51.1% RI WKRVH DVVLJQHG VNLOO OHYHO 2, 

DQG 10.7% RI WKRVH DVVLJQHG VNLOO OHYHO 3. BRUMDV (1987) LQWURGXFHG WKH LPSRUWDQFH RI DOVR 

FRQVLGHULQJ VHOI-VHOHFWLRQ RQ XQREVHUYHG (WR WKH HFRQRPHWULFLDQ) VNLOOV. 1RWH WKDW VLQFH WKLV 

XQREVHUYHG VNLOO OHYHO LV UHIOHFWHG LQ WKH ZDJH UDWHV LQGLYLGXDOV VHH, WKH\ FDQ VHOI-VHOHFW 

DFFRUGLQJ WR ERWK WKHLU REVHUYHG DQG XQREVHUYHG VNLOO. 7KH UHPDLQLQJ JDPHV DOORZ IRU WKLV 

SRVVLELOLW\, DQG HTXDWLRQV (5) DQG (6) VKRZ WKDW WKH UHWXUQ WR XQREVHUYHG VNLOOV LV DOVR KLJKHU DW 

KRPH WKDQ DW GHVWLQDWLRQ. ,Q JDPH 2, WKH XQREVHUYHG VNLOOV DUH SHUIHFWO\ FRUUHODWHG DW KRPH DQG 

DEURDG, ZKLOH LQ JDPH 3 WKH\ DUH SHUIHFWO\ QHJDWLYHO\ FRUUHODWHG.6 ,Q ERWK FDVHV, WKH PLJUDWLRQ 

SUHGLFWLRQV DUH WKH VDPH: WKH KLJK UHWXUQ WR XQREVHUYHG VNLOOV DW KRPH VKRXOG LQGXFH WKRVH ZLWK 

REVHUYHG VNLOO OHYHO 1 RU 2 ZKR KDYH KLJK XQREVHUYHG VNLOOV QRW WR PLJUDWH, ZKLOH LQGXFLQJ WKRVH 

ZLWK ORZ XQREVHUYHG VNLOOV WR PLJUDWH IURP VNLOO OHYHO 3. 7KLV LV VHHQ LQ FLJXUH 2. ,I ZH ORRN DW 

WKH LPSDFW RQ VHOI-VHOHFWLRQ ZLWK UHJDUG WR REVHUYHG VNLOOV, WKH WRS PLGGOH DQG WRS ULJKW SDQHOV RI 

FLJXUH 1 VKRZ WKDW WKHUH LV OHVV PLJUDWLRQ WKDQ ZDV WKH FDVH LQ JDPH 1, DQG WKDW LW LV OHVV 

QHJDWLYHO\ VHOHFWHG, ZLWK PD[LPXP PLJUDWLRQ UDWHV RFFXUULQJ LQ WKH PLGGOH RI WKH REVHUYHG VNLOO 

GLVWULEXWLRQ.  

4.2 :K\ DUHQ¶W VRPH SHRSOH LQFRPH PD[LPL]LQJ? 

,QFRPH PD[LPL]DWLRQ KROGV IRU DOPRVW DOO WKH 3RUWXJXHVH VDPSOH. +RZHYHU, RQH TXDUWHU RI WKH 

GHFLVLRQV PDGH LQ WKH ILUVW WKUHH JDPHV IRU WKH 1DLUREL VDPSOH GR QRW VKRZ LQFRPH 

PD[LPL]DWLRQ. 7KLV LV SDUWLFXODUO\ QRWDEOH LQ *DPH 1, ZKHUH 31 SHUFHQW GR QRW LQFRPH PD[LPL]H. 

FDFHG ZLWK WKLV SDWWHUQ, ZH UDQGRPO\ FKRVH 41 LQGLYLGXDOV ZKR KDG QRW PD[LPL]HG LQFRPH LQ 

RQH RI WKHLU FKRLFHV LQ RXU ODWHU VHVVLRQV LQ 1DLUREL, DQG GLG D TXDOLWDWLYH GHEULHI ZLWK WKHP WR DVN 

 
5 FRU VLPSOLFLW\ RI H[SRVLWLRQ, ZH GLVFXVV SD\RIIV IRU WKH EXUR IUDPLQJ LQ WKH WH[W: LQ 1DLUREL WKHVH ZHUH DOO 
PXOWLSOLHG E\ 100 DQG SUHVHQWHG DV .HQ\DQ 6KLOOLQJ DPRXQWV. 
6 7KH GLIIHUHQFH LV LQ ZKHUH WKH LQGLYLGXDOV HQG XS LQ WKH GHVWLQDWLRQ ZDJH GLVWULEXWLRQ. *DPH 3 LV DQ H[DPSOH RI 
BRUMDV¶ UHIXJHH VRUWLQJ, LQ ZKLFK PLJUDQWV DUH QHJDWLYHO\ VHOHFWHG IURP WKH KRPH FRXQWU\ ZDJH GLVWULEXWLRQ LQ WHUPV 
RI XQREVHUYDEOH FKDUDFWHULVWLFV, EXW HQG XS SRVLWLYHO\ VHOHFWHG UHODWLYH WR WKH GHVWLQDWLRQ FRXQWU\ ZDJH GLVWULEXWLRQ. 
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ZK\. AOPRVW DOO WKHVH SDUWLFLSDQWV VDLG WKDW D GHVLUH WR DYRLG FRVWV ZDV WKHLU UHDVRQ IRU WKHLU 

FKRLFH. FRU H[DPSOH, RQH QRWHG ³DV , DP D VWXGHQW \RX PDNH VXUH \RX DYRLG FRVWV, \RX GRQ¶W 

NQRZ ZKDW FDQ FRPH IURP WKHP´, ZKLOH DQRWKHU QRWHG ³7KDW RQH KDG D PRYLQJ FRVW DQG , GLGQ¶W 

OLNH WKDW´. 7KLV LGHD RI FRVW-PLQLPL]DWLRQ DV WKH NH\ UHDVRQ IRU QRW PD[LPL]LQJ LQFRPH LV 

VXSSRUWHG E\ WKH GDWD. 2XW RI WKH 84 LQGLYLGXDOV ZKR GLG QRW PD[LPL]H LQFRPH LQ *DPH 1, 75 RI 

WKRVH DVVLJQHG VNLOO OHYHOV 1 DQG 2 GLG VR E\ FKRRVLQJ WR DYRLG WKH KLJKHU ZDJH GHVWLQDWLRQ 2 WKDW 

LQYROYHG D PRYLQJ FRVW, ZKLOH RQO\ 9 RI WKRVH DVVLJQHG VNLOO OHYHO 3 GLG QRW PD[LPL]H LQFRPH E\ 

FKRRVLQJ WR SD\ WKH FRVW DQG JR WR GHVWLQDWLRQ 2, HYHQ WKRXJK GHVWLQDWLRQ 1 ZRXOG KDYH 

PD[LPL]HG LQFRPH.7 ,I ZH ZHUH FRQFHUQHG WKDW IDLOXUH WR LQFRPH PD[LPL]H UHIOHFWV HUURUV PDGH 

IURP IDWLJXH, ZH ZRXOG H[SHFW WR VHH PRUH RI OHVV RI WKLV EHKDYLRU IRU WKRVH LQGLYLGXDOV 

UDQGRPO\ DVVLJQHG WR EH DVNHG *DPH 1 ILUVW, FRPSDUHG WR WKRVH ZKR JHW UDQGRPO\ DVVLJQHG LW DV 

SDUW RI WKH PLGGOH RU ODVW EORFN PRGXOH. +RZHYHU, ZH FDQQRW UHMHFW WKDW TXHVWLRQ RUGHULQJ LV QRW 

UHODWHG WR WKLV EHKDYLRU (S=0.977). 7DNHQ WRJHWKHU, WKLV TXDOLWDWLYH DQG TXDQWLWDWLYH HYLGHQFH 

VXSSRUWV WKH LGHD WKDW QRQ-LQFRPH-PD[LPL]DWLRQ ZDV WKH GHVLUHG FKRLFH, DQG QRW VLPSO\ WKH 

UHVXOW RI SDUWLFLSDQWV PDNLQJ UDQGRP FKRLFHV RU KLWWLQJ WKH ZURQJ EXWWRQ. 

4.3 ,QWURGXFLQJ /LTXLGLW\ &RQVWUDLQWV DQG 5LVN 

7KHUH DUH QR OLTXLGLW\ FRQVWUDLQWV LQ HLWKHU 6MDDVWDG (1962) RU BRUMDV (1987), ZLWK DOO WKRVH ZKR 

ZLVK WR PLJUDWH EHLQJ DEOH WR GR VR. :H LQWURGXFH OLTXLGLW\ FRQVWUDLQWV LQ *DPH 4 E\ LQFUHDVLQJ 

WKH FRVW RI PRYLQJ WR 100, DQG RWKHUZLVH NHHSLQJ WKH JDPH WKH VDPH DV LQ *DPH 2. 5HFDOO WKDW 

HQGRZPHQWV DUH UDQGRPO\ DVVLJQHG DV ^50, 100`*V. 7KHUHIRUH, DOO RI WKRVH ZLWK VNLOO OHYHO 1 WKDW 

UHFHLYH DQ HQGRZPHQW RI 50 DUH QRW DEOH WR PLJUDWH, HYHQ WKRXJK WKH\ ZRXOG OLNH WR.  

,QWURGXFLQJ OLTXLGLW\ FRQVWUDLQWV LQ WKLV ZD\ KDOYHV WKH PLJUDWLRQ UDWH RI WKRVH LQ WKH /LVERQ 

VDPSOH ZLWK VNLOO OHYHO 1 IURP 72% LQ *DPH 2 WR 35% LQ *DPH 4 (S<0.001); DQG DOVR KDOYHV WKH 

UDWH LQ WKH 1DLUREL VDPSOH IURP 56% LQ *DPH 2 WR 27% LQ *DPH 4 (S<0.001) 7KH KLJKHU FRVW 

DOVR ORZHUV WKH UHWXUQ WR PLJUDWLRQ, VR WKDW LQGLYLGXDOV ZLWK VNLOO OHYHO 2 DQG XQREVHUYHG VNLOO 0 

DUH QRZ LQGLIIHUHQW EHWZHHQ WKH WZR GHVWLQDWLRQV. 7KLV ORZHUV WKH PLJUDWLRQ UDWH LQ /LVERQ RI 

 
7 :H DOVR H[DPLQHG ZKHWKHU QRQ-JDPH FKDUDFWHULVWLFV RI LQGLYLGXDOV KHOS SUHGLFW WKLV EHKDYLRU E\ UXQQLQJ D SURELW 
RI QRW PD[LPL]LQJ LQFRPH DV D IXQFWLRQ RI WKH FKDUDFWHULVWLFV LQ 7DEOH 1. :H FDQQRW UHMHFW WKDW WKHVH FKDUDFWHULVWLFV 
DUH MRLQWO\ RUWKRJRQDO WR ZKHWKHU RU QRW VRPHRQH GRHV QRW PD[LPL]H LQFRPH (S=0.501). ,Q SDUWLFXODU, ZH GR QRW ILQG 
WKDW WKH PDWK VFRUH RU H[SHFWHG YDOXH VFRUH DUH SUHGLFWLYH RI QRW LQFRPH PD[LPL]LQJ, ZKLFK VXJJHVWV LW LV QRW D FDVH 
RI LQGLYLGXDOV ZLWK ORZHU QXPHUDF\ PLVXQGHUVWDQGLQJ. 
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VNLOO OHYHO 2 IURP 70% LQ *DPH 2 WR 52% LQ *DPH 4 (S=0.019), DQG LQ 1DLUREL IURP 42% LQ 

*DPH 2 WR 30% LQ *DPH 4 (S=0.016). ,Q FRQWUDVW, LW VKRXOG QRW DIIHFW WKH PLJUDWLRQ GHFLVLRQV RI 

WKRVH ZLWK VNLOO OHYHO 3, DQG LQGHHG WKH PLJUDWLRQ UDWH IRU WKHP LV VLPLODU LQ *DPH 4 (28%) DQG 

*DPH 2 (32%) LQ /LVERQ (S=0.16), DOWKRXJK WKH UDWH LV VOLJKWO\ ORZHU LQ *DPH 4 (30%) WKDQ LQ 

*DPH 2 (37%) LQ 1DLUREL (S=0.057). 7KH RYHUDOO UHVXOW LV WKDW OLTXLGLW\ FRQVWUDLQWV KDYH ORZHUHG 

PLJUDWLRQ UDWHV, DQG PDGH PLJUDWLRQ OHVV QHJDWLYHO\ VHOHFWHG WKDQ WKH VWDQGDUG BRUMDV PRGHO 

ZRXOG SUHGLFW. 

7KH 6MDDVWDG DQG BRUMDV PRGHOV DOVR FRQWDLQ QR ULVN RI XQHPSOR\PHQW. +DUULV DQG 7RGDUR (1970) 

LQWURGXFHG WKH ULVN RI XQHPSOR\PHQW, DQG PRGHO LQGLYLGXDOV DV FKRRVLQJ ZKHWKHU WR PLJUDWH RU 

QRW RQ WKH EDVLV RI PD[LPL]LQJ H[SHFWHG HDUQLQJV. ,Q *DPH 5, ZH LQWURGXFH D 30 SHUFHQW FKDQFH 

RI XQHPSOR\PHQW DW GHVWLQDWLRQ 2, ZLWK WKRVH ZKR DUH XQHPSOR\HG UHFHLYLQJ XQHPSOR\PHQW 

LQVXUDQFH RI 200 (WKLV FRXOG EH WKRXJKW RI DV LQIRUPDO LQVXUDQFH IURP IDPLO\ DQG QHWZRUN 

PHPEHUV LQ VLWXDWLRQV ZKHUH PLJUDQWV DUH QRW HOLJLEOH IRU IRUPDO EHQHILWV). 92.2 SHUFHQW RI 

SDUWLFLSDQWV LQ /LVERQ DQG 77.0 SHUFHQW LQ 1DLUREL WKHQ PD[LPL]H H[SHFWHG HDUQLQJV LQ WKH 

UHVXOWLQJ JDPH. 7KLV FKDQFH RI XQHPSOR\PHQW ORZHUV WKH DWWUDFWLYHQHVV RI PLJUDWLRQ UHODWLYH WR 

*DPH 2, DQG VKRXOG PDNH LW PRUH QHJDWLYHO\ VHOHFWHG ZLWK UHVSHFW WR ERWK REVHUYHG DQG 

XQREVHUYHG VNLOO. :H VHH WKLV LQ FLJXUHV 1 DQG 2. ,Q WKH /LVERQ VDPSOH, WKH PLJUDWLRQ UDWH KDV 

IDOOHQ IURP 72% WR 35% IRU VNLOO OHYHO 1, IURP 70% WR 25% IRU VNLOO OHYHO 2, DQG IURP 32% WR 2% 

IRU VNLOO OHYHO 3. AOPRVW DOO WKH PLJUDWLRQ FRPHV IURP ORZ-VNLOOHG LQGLYLGXDOV ZLWK ORZ 

XQREVHUYHG VNLOOV. ,Q 1DLUREL, WKH PLJUDWLRQ UDWH IDOOV IURP 56% WR 26% IRU VNLOO OHYHO 1, IURP 

42% WR 11% IRU VNLOO OHYHO 2, DQG IURP 37% WR 13% IRU VNLOO OHYHO 3. 

AQ DOWHUQDWLYH ZD\ WR DOORZ IRU WKH ULVN RI XQHPSOR\PHQW LV WR PDNH LW HQGRJHQRXV. /HW N EH WKH 

QXPEHU RI SHRSOH LQ WKH ODE VHVVLRQ. ,Q JDPH 6, ZH IL[HG WKH QXPEHU RI MREV J DYDLODEOH DW 

GHVWLQDWLRQ 2,8 DQG SDUWLFLSDQWV ZHUH WROG WKDW LI PRUH WKDQ J RXW RI WKH N SHRSOH LQ WKH ODE FKRVH 

WR PRYH WR GHVWLQDWLRQ 2, WKH MREV ZRXOG EH UDQGRPO\ DVVLJQHG DQG WKH UHPDLQGHU ZRXOG EH 

XQHPSOR\HG. FLJXUH 2 VKRZV WKLV HQGRJHQRXV XQHPSOR\PHQW VHWWLQJ OHDGV WR D VLPLODU SDWWHUQ RI 

QHJDWLYH VHOHFWLRQ RQ XQREVHUYHG VNLOO DV LQ *DPH 5, H[FHSW LQ LQGXFLQJ VRPH LQGLYLGXDOV ZLWK 

 
8 :H YDULHG J DFFRUGLQJ WR WKH VL]H RI WKH VHVVLRQ: J ZDV VHW DV 2 LI 1�5; -=3 IRU 1 EHWZHHQ 6 DQG 10; -=4 IRU 1 
EHWZHHQ 11 DQG 15; -=5 IRU 1 EHWZHHQ 16 DQG 20; -=6 IRU 1 EHWZHHQ 21 DQG 25; -=7 IRU 1 EHWZHHQ 26 DQG 30; DQG 
.=8 IRU 1>30 
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VNLOO OHYHO 3 DQG WKH ORZHVW XQREVHUYHG VNLOO OHYHO WR PLJUDWH. 7KLV PDNHV WKH RYHUDOO PLJUDQW 

VHOHFWLRQ RQ VNLOOV LQ FLJXUH 1 OHVV QHJDWLYH WKDQ LQ *DPH 5.  

:H HOLFLW IURP SDUWLFLSDQWV KRZ PDQ\ SHRSOH WKH\ WKLQN ZLOO PRYH WR GHVWLQDWLRQ 2, DQG XVH WKLV 

WR FDOFXODWH H[SHFWHG HDUQLQJV. 2QO\ 65.6 SHUFHQW LQ /LVERQ DQG 64.9 SHUFHQW LQ 1DLUREL 

PD[LPL]H H[SHFWHG HDUQLQJV LQ WKLV YHUVLRQ RI WKH JDPH. ,Q /LVERQ, 92 SHUFHQW RI WKRVH QRW 

PD[LPL]LQJ H[SHFWHG HDUQLQJV DUH FKRRVLQJ QRW WR PLJUDWH, HYHQ WKRXJK WKH\ H[SHFW SRVLWLYH 

JDLQV IURP GRLQJ VR; ZKLOH LQ 1DLUREL WKLV LV WKH FDVH IRU 69 SHUFHQW RI WKRVH QRW PD[LPL]LQJ 

H[SHFWHG HDUQLQJV. 

4.4 5LVN 3UHIHUHQFHV DQG 5LVN\ 0LJUDWLRQ 'HFLVLRQV 

7KH ³QHZ HFRQRPLFV RI ODERU PLJUDWLRQ´ WKHRU\ QRWHV WKDW RQFH ULVN LV LQWURGXFHG LQWR PLJUDWLRQ 

GHFLVLRQ-PDNLQJ, ULVN-SUHIHUHQFHV VKRXOG DOVR PDWWHU (6WDUN DQG BORRP, 1985; 5RVHQ]ZHLJ DQG 

6WDUN, 1989). :H WDNH WKH VXE-VDPSOH RI SDUWLFLSDQWV LQ *DPHV 5 DQG 6 IRU ZKRP ULVN 

SUHIHUHQFHV VKRXOG LQ WKHRU\ HQWHU LQWR WKHLU PLJUDWLRQ GHFLVLRQV9, DQG LQ 7DEOH 3 HVWLPDWH SURELW 

PRGHOV WR WHVW ZKHWKHU PHDVXUHV RI ULVN SUHIHUHQFHV KHOS SUHGLFW ZKLFK LQGLYLGXDOV FKRRVH WR 

PLJUDWH. ,Q /LVERQ, DOO WKUHH PHDVXUHV RI ULVN-VHHNLQJ SUHIHUHQFHV DUH SRVLWLYHO\ DVVRFLDWHG ZLWK 

PLJUDWLQJ LQ *DPH 5, ZLWK WZR RXW RI WKH WKUHH VLJQLILFDQW, DV LV WKH ILUVW SULQFLSDO FRPSRQHQW RI 

DOO WKUHH PHDVXUHV. ,Q FRQWUDVW, PLJUDWLRQ EHKDYLRU LV PRUH GLIILFXOW WR SUHGLFW LQ *DPH 6 (ZLWK 

HQGRJHQRXV XQHPSOR\PHQW), DQG DOWKRXJK WKH ILUVW SULQFLSDO FRPSRQHQW RI WKH ULVN SUHIHUHQFH 

PHDVXUHV LV SRVLWLYH, LW LV VPDOOHU LQ VL]H WKDQ IRU *DPH 5, DQG QRW VWDWLVWLFDOO\ VLJQLILFDQW. 7KH 

DRKPHQ HW DO. (2011) ULVN SUHIHUHQFH PHDVXUH LV VLJQLILFDQW DW WKH 5 SHUFHQW OHYHO LQ WKH /LVERQ 

VDPSOH, DQG LV WKH RQO\ ULVN SUHIHUHQFH PHDVXUH FRUUHODWHG ZLWK EHKDYLRU LQ WKH 1DLUREL VDPSOH. 

75 SHUFHQW LQ /LVERQ DQG 84 SHUFHQW LQ 1DLUREL RI WKRVH ZKR GR QRW PLJUDWH LQ *DPH 6, HYHQ 

WKRXJK WKH\ KDYH SRVLWLYH H[SHFWHG UHWXUQV IURP GRLQJ VR, DUH ULVN DYHUVH DFFRUGLQJ WR WKH 

DRKPHQ HW DO. (2011) PHDVXUH. 

4.5 ,QWURGXFLQJ ,QFRPSOHWH ,QIRUPDWLRQ 

AOO RI WKHVH GLIIHUHQW PRGHOV DERXW PLJUDWLRQ GLVFXVVHG VR IDU DVVXPH WKDW LQGLYLGXDOV KDYH IXOO 

LQIRUPDWLRQ ZKHQ FDOFXODWHG H[SHFWHG UHWXUQV IURP PLJUDWLRQ. +RZHYHU, LW LV GLIILFXOW DQG FRVWO\ 

 
9 ,Q WKHVH JDPHV LW LV VWULFWO\ GRPLQDQW IRU WKRVH ZLWK XQREVHUYHG VNLOO OHYHO RI 200 WR QHYHU PLJUDWH, DQG WKLV LV DOVR 
WKH FDVH IRU WKRVH ZKR KDYH VNLOO OHYHO 3 DQG XQREVHUYHG VNLOO OHYHO 0.   
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WR DFTXLUH LQIRUPDWLRQ DERXW GHVWLQDWLRQV DEURDG, DV GLVFXVVHG E\ BHUWROL HW DO. (2020), DQG WKHUH 

LV HYLGHQFH WKDW PLJUDQWV LQ GLIIHUHQW FRQWH[WV FDQ KDYH LQFRUUHFW LQIRUPDWLRQ (0F.HQ]LH HW DO, 

2013; 6KUHVWKD, 2020; BDK DQG BDWLVWD, 2018). *DPH 7 LQWURGXFHV WKLV HOHPHQW RI LQFRPSOHWH 

LQIRUPDWLRQ LQWR PLJUDQW GHFLVLRQ-PDNLQJ E\ DGGLQJ XQFHUWDLQW\ RYHU WKH FKDQFH RI 

XQHPSOR\PHQW DW GHVWLQDWLRQ 2, DQG RYHU WKH XQHPSOR\PHQW LQVXUDQFH WKDW ZRXOG EH UHFHLYHG LQ 

FDVH RI XQHPSOR\PHQW. 3DUWLFLSDQWV FDQ WKHQ SD\ WR DFTXLUH LQIRUPDWLRQ DERXW WKH DFWXDO RGGV. ,Q 

SDUWLFXODU, WKH\ DUH WROG WKDW WKH FKDQFH RI XQHPSOR\PHQW LV HLWKHU 10%, 30%, RU 50%; DQG WKDW 

XQHPSOR\PHQW LQVXUDQFH ZLOO HLWKHU EH 100, 200, RU 300. 7KH\ FDQ HLWKHU PDNH WKHLU PLJUDWLRQ 

GHFLVLRQ ZLWKRXW SD\LQJ IRU WKLV LQIRUPDWLRQ, RU SD\ 25 IRU HDFK SLHFH RI LQIRUPDWLRQ WKH\ ZDQW 

DQG WKHQ PDNH WKHLU GHFLVLRQ. 7KH HQGRZPHQW IRU WKLV JDPH LV VHW DW 100*V IRU HYHU\RQH, VR WKDW 

DOO SOD\HUV FDQ SD\ ERWK WKH FRVW RI PRYLQJ DQG WKH FRVWV RI DFTXLULQJ DOO DYDLODEOH LQIRUPDWLRQ LI 

WKH\ VR ZLVK. 

,W LV QRW RSWLPDO IRU LQGLYLGXDOV ZLWK XQREVHUYHG VNLOOV RI 200, RU ZLWK XQREVHUYHG VNLOO 0 DQG 

VNLOO OHYHOV 2 RU 3, WR SD\ IRU LQIRUPDWLRQ, \HW ZH ILQG 6.6 SHUFHQW RI WKHP LQ /LVERQ GR DQG 42.4 

SHUFHQW LQ 1DLUREL GR. ,Q /LVERQ, 82.1 SHUFHQW RI WKH UHPDLQLQJ SDUWLFLSDQWV SD\ IRU VRPH 

LQIRUPDWLRQ: 78 SHUFHQW IRU WKH XQHPSOR\PHQW ULVN, DQG 41 SHUFHQW WR OHDUQ WKH DPRXQW RI 

XQHPSOR\PHQW LQVXUDQFH. ,Q 1DLUREL, 55.8 SHUFHQW SD\ IRU VRPH LQIRUPDWLRQ: 47 SHUFHQW IRU WKH 

XQHPSOR\PHQW ULVN DQG 35 SHUFHQW WR OHDUQ WKH DPRXQW RI XQHPSOR\PHQW LQVXUDQFH. :H 

PHDVXUHG DPELJXLW\-DYHUVLRQ (VHH ASSHQGL[ 1) DQG WHVW ZKHWKHU WKLV SUHGLFWV ZKR SD\V IRU 

LQIRUPDWLRQ DPRQJ WKH VXEVDPSOH IRU ZKLFK SD\LQJ IRU LQIRUPDWLRQ FDQ EH RSWLPDO. ,Q /LVERQ, 

84.1 SHUFHQW RI WKH DPELJXLW\-DYHUVH SD\ IRU LQIRUPDWLRQ, FRPSDUHG WR 79.4 SHUFHQW RI WKRVH QRW 

DPELJXLW\-DYHUVH, EXW WKLV GLIIHUHQFH LV QRW VWDWLVWLFDOO\ VLJQLILFDQW (S=0.599). /LNHZLVH WKH 

GLIIHUHQFH LV QRW VWDWLVWLFDOO\ VLJQLILFDQW LQ 1DLUREL (57.1 SHUFHQW IRU WKH DPELJXLW\ DYHUVH 

FRPSDUHG WR 54.7 SHUFHQW IRU WKRVH QRW DPELJXLW\-DYHUVH (S=0.789)). 

7KH ERWWRP OHIW SDQHO RI FLJXUH 1 WKHQ VKRZV KRZ WKH DGGLWLRQ RI LQFRPSOHWH LQIRUPDWLRQ 

FKDQJHV WKH VFDOH DQG VNLOO GLVWULEXWLRQ RI PLJUDQWV. ,Q /LVERQ, WKH RYHUDOO PLJUDWLRQ UDWH LV 31.8 

SHUFHQW, FRPSDUHG WR RQO\ 20.1 SHUFHQW LQ *DPH 5 ZKLFK KDG WKH VDPH H[SHFWHG FKDQJH RI 

XQHPSOR\PHQW DQG VDPH H[SHFWHG LQVXUDQFH UDWH. ,Q 1DLUREL WKH RYHUDOO PLJUDWLRQ UDWH ULVHV IURP 

17.0 SHUFHQW LQ *DPH 5 WR 22.7 SHUFHQW LQ *DPH 7. 7KH DELOLW\ WR SD\ IRU LQIRUPDWLRQ DOORZV 

VRPH LQGLYLGXDOV WR ILQG RXW LI WKH\ ZLOO EH OXFN\ DQG H[SHULHQFH D ORZHU FKDQFH RI 

XQHPSOR\PHQW RU KLJKHU EHQHILWV, WKHUHE\ LQGXFLQJ PRUH WR PLJUDWH. 7KLV LV SDUWLFXODUO\ 
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LPSRUWDQW IRU WKH KLJK-VNLOOHG (VNLOO OHYHO 3), RI ZKRP RQO\ 1.9 SHUFHQW PLJUDWHG LQ *DPH 5 LQ 

/LVERQ, FRPSDUHG WR 20.8 SHUFHQW LQ *DPH 7. ,Q 1DLUREL, LW ULVHV IURP 13.1 SHUFHQW LQ *DPH 5 WR 

20.5 SHUFHQW LQ *DPH 7.  7KLV PDNHV PLJUDWLRQ OHVV QHJDWLYHO\ VHOHFWHG. 

4.6 3XWWLQJ LW DOO WRJHWKHU 

*DPHV 8 DQG 9 WKHQ FRPELQH DOO WKH GLIIHUHQW HOHPHQWV WKDW FDXVH UHDO-OLIH PLJUDWLRQ GHFLVLRQV WR 

GHYLDWH IURP WKH EDVLF LQFRPH PD[LPL]DWLRQ PRGHO RI 6MDDVWDG WKDW ZDV SOD\HG LQ *DPH 1. *DPH 

8 DGGV WKH SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV WR *DPH 7, E\ UHWXUQLQJ WKH HQGRZPHQW WR 

^50,100`*V, VR WKDW WKRVH ZLWK VNLOO OHYHO 1 DQG HQGRZPHQW RI 50 FDQQRW DIIRUG WR SXUFKDVH 

LQIRUPDWLRQ LI WKH\ ZLVK WR PLJUDWH. 7KLV ORZHUV WKH PLJUDWLRQ UDWH IURP 31.8 SHUFHQW LQ *DPH 7 

WR 27.3 SHUFHQW LQ *DPH 8 LQ /LVERQ, DQG IURP 22.7 SHUFHQW LQ *DPH 7 LQ 1DLUREL WR 17.1 SHUFHQW 

LQ *DPH 8, DQG LQFUHDVHV WKH GHJUHH RI LQWHUPHGLDWH VNLOO-VHOHFWLRQ. 

*DPH 9 DGGV WKH SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV WR *DPH 6 (HQGRJHQRXV XQHPSOR\PHQW), E\ 

UDLVLQJ WKH FRVW RI PRYLQJ WR 100 LQVWHDG RI 50. 7KLV KDOYHV WKH PLJUDWLRQ UDWH IURP 24.0 SHUFHQW 

LQ *DPH 6 WR 12.3 SHUFHQW LQ *DPH 9 LQ /LVERQ, ZLWK WKH ODUJHVW LPSDFWV IRU VNLOO OHYHOV 1 DQG 2. 

7KLV PDNHV PLJUDWLRQ OHVV QHJDWLYHO\ VHOHFWHG. ,Q 1DLUREL, WKH IDOO LV PRUH PRGHVW, IURP 27.9 

SHUFHQW PLJUDWLRQ LQ *DPH 6 WR 23.4 SHUFHQW LQ *DPH 9. 

AV QRWHG LQ WKH LQWURGXFWLRQ, D NH\ SX]]OH IRU EDVLF PLJUDWLRQ WKHRULHV LV ZK\ VR IHZ SHRSOH 

PLJUDWH, DQG ZK\ PLJUDQWV DUH QRW PRUH VWURQJO\ QHJDWLYHO\ VHOHFWHG RQ VNLOO IURP PDQ\ 

FRXQWULHV. 7KURXJK DGGLQJ PRUH DQG PRUH UHDOLVWLF IHDWXUHV WR RXU PLJUDWLRQ GHFLVLRQ JDPHV, ZH 

VHH ZK\. ,Q /LVERQ, PLJUDWLRQ UDWHV IRU WKH ORZ-VNLOOHG ZHUH 97 SHUFHQW LQ *DPH 1, DQG KDYH 

IDOOHQ WR 10.5 SHUFHQW LQ *DPH 9, DQG WKH UHVXOWLQJ VNLOO SDWWHUQ RI PLJUDWLRQ LV PXFK PRUH RI DQ 

LQWHUPHGLDWH VNLOO-VHOHFWLRQ. ,Q 1DLUREL, WKH PLJUDWLRQ UDWH IRU WKH ORZ-VNLOOHG IHOO IURP 68.1 

3HUFHQW LQ *DPH 1 WR 23.1 SHUFHQW LQ *DPH 9. 

5. 7HVWLQJ 0XOWL-'HVWLQDWLRQ &KRLFH 

,Q SUDFWLFH PLJUDQWV PDNH FKRLFHV DPRQJ PXOWLSOH SRVVLEOH GHVWLQDWLRQV LQ PDQ\ FDVHV. 7KLV 

UDLVHV WZR NH\ LVVXHV LQ WKH OLWHUDWXUH. 7KH ILUVW LV KRZ WKH\ VRUW DFURVV GHVWLQDWLRQV, DV LQ DDKO¶V 

(2002) PXOWLGLPHQVLRQDO 5R\ PRGHO. *URJJHU DQG +DQVRQ (2011) ILQG SRVLWLYH VRUWLQJ RQ VNLOO 

ZLWKLQ 2ECD FRXQWULHV, ZLWK FRXQWULHV ZLWK KLJKHU UHWXUQV WR HGXFDWLRQ DWWUDFWLQJ PRUH HGXFDWHG 

ZRUNHUV RQ DYHUDJH. 7KH VHFRQG LVVXH LV KRZ WKH DGGLWLRQ RI PRUH GHVWLQDWLRQV DIIHFWV WKH FKRLFH 
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EHWZHHQ WKH RULJLQDO WZR GHVWLQDWLRQV. 0DQ\ VWXGLHV LQ WKH OLWHUDWXUH (H.J. *URJJHU DQG +DQVRQ, 

2011) KDYH PDGH WKH LQGHSHQGHQFH RI LUUHOHYDQW DOWHUQDWLYHV (,,A) DVVXPSWLRQ. 7KLV DVVXPSWLRQ 

UHTXLUHV WKDW DGGLQJ D WKLUG (RU PRUH) GHVWLQDWLRQ GRHV QRW DIIHFW WKH UHODWLYH RGGV RI FKRRVLQJ 

EHWZHHQ WKH ILUVW WZR GHVWLQDWLRQV. BHUWROL DQG FHUQiQGH]-+XHUWDV 0RUDJD (2013) TXHVWLRQ WKLV 

DVVXPSWLRQ, DUJXLQJ LQVWHDG WKDW PLJUDWLRQ UDWHV EHWZHHQ D G\DG UHSUHVHQWHG E\ DQ RULJLQ DQG D 

GHVWLQDWLRQ FRXQWU\ GR QRW GHSHQG VROHO\ RQ WKH DWWUDFWLYHQHVV RI ERWK, EXW DOVR RQ KRZ WKLV 

UHODWHV WR WKH RSSRUWXQLWLHV WR PRYH WR RWKHU GHVWLQDWLRQV. +RZHYHU, GLUHFWO\ WHVWLQJ WKLV 

DVVXPSWLRQ EDVHG MXVW RQ REVHUYHG PLJUDWLRQ FKRLFHV LV GLIILFXOW, VLQFH LQ SUDFWLFH UHVHDUFKHUV 

W\SLFDOO\ GR QRW REVHUYH DOO LQSXWV LQWR WKHVH GHFLVLRQV, QRU FKRLFHV RI WKH VDPH LQGLYLGXDOV DV 

GHVWLQDWLRQV JHW DGGHG RU UHPRYHG. 8VLQJ RXU ODE VHWWLQJ, ZH FDQ GLUHFWO\ WHVW WKHVH LGHDV LQ RXU 

VHFRQG DQG WKLUG JDPH EORFNV, E\ DGGLQJ DGGLWLRQDO GHVWLQDWLRQV.  

5.1 7KUHH 'HVWLQDWLRQV 

7KH VHFRQG EORFN RI JDPHV UHSHDWV JDPHV 1 WKURXJK 9, ZLWK WKH DGGLWLRQ RI D WKLUG GHVWLQDWLRQ.  

:DJHV DW GHVWLQDWLRQ 3 DUH GHWHUPLQHG E\: 

𝑤ଷ ൌ 200 + 400𝑠 + 4𝑒ଷ         (7) 

:H VHW 𝑒ଶ ൌ 𝑒ଷ VR WKDW XQREVHUYHG VNLOOV DUH WKH VDPH LQ ERWK PLJUDQW GHVWLQDWLRQV. 1RWH WKHQ 

WKDW WKLV WKLUG GHVWLQDWLRQ KDV D KLJKHU UHWXUQ WR REVHUYHG DQG XQREVHUYHG VNLOOV WKDQ HLWKHU 

GHVWLQDWLRQ 1 (KRPH) RU GHVWLQDWLRQ 2, EXW D ORZHU EDVH ZDJH UDWH WKDQ HLWKHU. 7KH FRVW RI PRYLQJ 

WR GHVWLQDWLRQ 2 LV DOVR KLJKHU (100). 

FLJXUHV 3D DQG 3E VKRZV WKH UHVXOWLQJ PLJUDWLRQ FKRLFHV DFURVV WKH QLQH JDPHV IRU WKH /LVERQ 

DQG 1DLUREL VDPSOHV UHVSHFWLYHO\. :H FRQVLGHU ERWK ZKHWKHU RU QRW WKH LQGLYLGXDO FKRRVHV WR 

PLJUDWH DW DOO (EOXH EDUV), DV ZHOO DV ZKHUH WKH\ FKRRVH WR PLJUDWH (UHG DQG JUHHQ EDUV). :H VHH D 

QXPEHU RI VLPLODULWLHV ZLWK WKH WZR GHVWLQDWLRQ FDVH: KLJK UDWHV RI PLJUDWLRQ DQG QHJDWLYH VNLOO-

VHOHFWLRQ LQ WKH EDVLF JDPH, ZLWK WKH PLJUDWLRQ UDWHV WKHQ IDOOLQJ DQG PRUH LQWHUPHGLDWH VHOHFWLRQ 

RQ REVHUYHG VNLOOV DV ZH DGG DGGLWLRQDO UHDO-OLIH IHDWXUHV WR WKH PLJUDWLRQ GHFLVLRQ. :H VHH 

SRVLWLYH VRUWLQJ DPRQJVW GHVWLQDWLRQV LQ WKH ZD\ SUHGLFWHG E\ EDVLF WKHRU\ ± KLJKHU-VNLOOHG 

LQGLYLGXDOV DUH UHODWLYHO\ PRUH OLNHO\ WR PLJUDWH WR GHVWLQDWLRQ 3, ZKLFK KDV WKH KLJKHVW UHWXUQ WR 

VNLOO. 8QOLNH LQ WKH FDVH RI *DPH 2 YV *DPH 3, ZH GR VHH YHU\ GLIIHUHQW PLJUDWLRQ SDWWHUQV LQ 

*DPH 11 YV *DPH 12 LQ WKH /LVERQ VDPSOH. ,Q *DPH 11, ZLWK SHUIHFW SRVLWLYH FRUUHODWLRQ 

EHWZHHQ XQREVHUYHG VNLOO DW KRPH DQG DEURDG, ZH VHH WKDW RQO\ WKRVH ZLWK KLJK REVHUYHG VNLOO 
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OHYHO 3 PLJUDWH WR GHVWLQDWLRQ 3. ,Q FRQWUDVW, LQ *DPH 12, WKH QHJDWLYH FRUUHODWLRQ EHWZHHQ 

XQREVHUYHG VNLOO DW KRPH DQG DEURDG FRPELQHG ZLWK WKH KLJK UHWXUQ WR XQREVHUYHG VNLOO DW 

GHVWLQDWLRQ 3 OHDGV WR PRUH PLJUDWLRQ WR GHVWLQDWLRQ 3 IURP DOO VNLOO FDWHJRULHV. ,Q *DPH 13, 

DGGLQJ OLTXLGLW\ FRQVWUDLQWV WR *DPH 11, PLJUDWLRQ WR WKH PRUH H[SHQVLYH GHVWLQDWLRQ 3 LV 

UHGXFHG IRU WKRVH ZLWK ORZHU VNLOO OHYHOV (DQG KHQFH ORZHU HQGRZPHQWV RQ DYHUDJH). 7KH 1DLUREL 

VDPSOH VKRZV TXDOLWDWLYHO\ VLPLODU UHVXOWV, DOWKRXJK, DV ZLWK WKH WZR GHVWLQDWLRQ YHUVLRQ, ZLWK 

PRUH GHYLDWLRQV IURP LQFRPH PD[LPL]DWLRQ, ZKLFK VHHP WR UHIOHFW WKH GHVLUH RI VRPH LQGLYLGXDOV 

WR PLQLPL]H FRVWV. 

5.2 )LYH 'HVWLQDWLRQV 

7KH WKLUG EORFN RI JDPHV DGGV GHVWLQDWLRQV 4 DQG 5 ZLWK ZDJHV GHWHUPLQHG E\: 

𝑤ସ ൌ 900 + 100𝑠 + 𝑒ସ         (8) 

𝑤ହ ൌ 100 + 400𝑠 + 4𝑒ହ         (9) 

:KHUH WKH FRVW RI PRYLQJ WR GHVWLQDWLRQ 4 LV 50, DQG WR GHVWLQDWLRQ 5 LV 100; DQG 𝑒ଶ ൌ 𝑒ଷ ൌ

𝑒ସ ൌ 𝑒ହ. 1RWH WKDW GHVWLQDWLRQ 4 WKHQ FRVWV WKH VDPH WR PLJUDWH WR DV GHVWLQDWLRQ 2, DQG DOZD\V 

SD\V D ZDJH RI 100 OHVV; DQG GHVWLQDWLRQ 5 FRVWV WKH VDPH WR PLJUDWH WR DV GHVWLQDWLRQ 3, DQG 

DOZD\V SD\V D ZDJH RI 100 OHVV. 7KH RQO\ UHDVRQ WR FKRRVH HLWKHU GHVWLQDWLRQ ZLOO WKHQ EH LQ 

JDPHV ZLWK D ULVN RI XQHPSOR\PHQW, LI WKH ULVN RI EHLQJ XQHPSOR\HG LV ORZHU LQ RQH RI WKHVH 

GHVWLQDWLRQV, RU WKH XQHPSOR\PHQW LQVXUDQFH KLJKHU. 

FLJXUHV 4D DQG 4E VKRZ WKH UHVXOWLQJ PLJUDWLRQ FKRLFHV DFURVV WKH ILYH ORFDWLRQV LQ HDFK RI WKH 

QLQH JDPHV. :H DJDLQ VHH ERWK WKH VFDOH RI PLJUDWLRQ DQG WKH VNLOO VHOHFWLYLW\ SDWWHUQ YDU\ DFURVV 

JDPHV. 7KH GHFLVLRQV LQ *DPHV 19 WR 22 ORRN VLPLODU WR WKRVH LQ *DPHV 10 WR 13, VXJJHVWLQJ WKDW 

WKH DGGLWLRQ RI WZR LUUHOHYDQW GHVWLQDWLRQV GLG QRW FKDQJH PLJUDWLRQ FKRLFHV. :H WHVW WKLV 

IRUPDOO\ LQ WKH QH[W VXE-VHFWLRQ. ,Q *DPH 23 WKH XQHPSOR\PHQW UDWH LQ GHVWLQDWLRQ 4 LV VHW DW 

20%, ZKLFK LV ORZHU WKDQ WKH 30% LQ GHVWLQDWLRQ 2, VR KHUH ZH GR VHH VZLWFKLQJ RI GHVWLQDWLRQV 

FRPSDUHG WR *DPH 14. ,Q *DPH 24, ZH VHH VRPH VWUDWHJLF FKRLFHV, ZKHUH VRPH SDUWLFLSDQWV 

FKRRVH WKH ORZHU ZDJH GHVWLQDWLRQ 4 LQVWHDG RI 2, EHOLHYLQJ WKDW OHVV SHRSOH ZLOO PRYH WKHUH DQG 

VR WKH FKDQFH RI XQHPSOR\PHQW ZLOO EH ORZHU. 7KLV LQFUHDVHV WKH RYHUDOO PLJUDWLRQ UDWH LQ WKH 

/LVERQ VDPSOH LQ *DPH 24 WR 38.3 SHUFHQW, FRPSDUHG WR 28.6 SHUFHQW LQ *DPH 15. ,Q 1DLUREL WKH 

LQFUHDVH LV VPDOOHU, IURP 30.2 SHUFHQW LQ *DPH 15 WR 33.2 SHUFHQW LQ *DPH 24. 
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,Q *DPH 25 WKHUH DUH SRWHQWLDOO\ 8 SLHFHV RI LQIRUPDWLRQ LQGLYLGXDOV FDQ SD\ WR DFTXLUH (WKH 

XQHPSOR\PHQW UDWH DQG XQHPSOR\PHQW LQVXUDQFH DPRXQW IRU HDFK RI WKH IRXU GHVWLQDWLRQV). 7KH 

HQGRZPHQW ZDV VHW WR 100*V+200 IRU WKLV JDPH, VR WKDW DOO SDUWLFLSDQWV FRXOG DIIRUG WR SXUFKDVH 

IXOO LQIRUPDWLRQ LI WKH\ ZLVK, DQG VWLOO KDYH HQRXJK PRQH\ OHIW WR PRYH WR WKHLU GHVWLQDWLRQ 

FKRLFH. +RZHYHU, RQO\ 55 SHUFHQW LQ /LVERQ DQG 58 SHUFHQW LQ 1DLUREL SXUFKDVH DQ\ LQIRUPDWLRQ. 

1RW D VLQJOH LQGLYLGXDO LQ /LVERQ SXUFKDVHV IXOO LQIRUPDWLRQ: WKH PD[LPXP LV 5 SLHFHV RI 

LQIRUPDWLRQ, DQG WKH PHGLDQ, FRQGLWLRQDO RQ SXUFKDVLQJ, LV 2 SLHFHV. ,Q FRQWUDVW, 7.9 SHUFHQW LQ 

1DLUREL SXUFKDVH DOO 8 SLHFHV RI LQIRUPDWLRQ, DQG WKH PHGLDQ FRQGLWLRQDO RQ SXUFKDVLQJ LV 3 

SLHFHV RI LQIRUPDWLRQ. 7KH PRVW FRPPRQ SLHFH RI LQIRUPDWLRQ SXUFKDVHG ZDV WKH XQHPSOR\PHQW 

UDWH LQ GHVWLQDWLRQ 2 (46 SHUFHQW LQ /LVERQ DQG 35 SHUFHQW LQ 1DLUREL SXUFKDVHG WKLV), IROORZHG E\ 

WKH XQHPSOR\PHQW UDWH LQ GHVWLQDWLRQ 4 (35 SHUFHQW LQ /LVERQ DQG 31 SHUFHQW LQ 1DLUREL 

SXUFKDVHG WKLV), ZLWK IHZHU WKDQ 2 SHUFHQW LQ WKH /LVERQ VDPSOH SXUFKDVLQJ DQ\ LQIRUPDWLRQ 

DERXW GHVWLQDWLRQ 5 (DOWKRXJK 23 SHUFHQW LQ 1DLUREL SXUFKDVHG VRPH LQIRUPDWLRQ DERXW 

GHVWLQDWLRQ 5). 7KLV VKRZV QRW DOO LQGLYLGXDOV DUH DEOH WR ILOWHU RXW LUUHOHYDQW FKRLFHV ZKHQ 

GHFLGLQJ ZKHUH WR DFTXLUH LQIRUPDWLRQ DERXW PLJUDWLRQ GHVWLQDWLRQV. 

5.3 :KLFK )HDWXUHV 0DWWHU 0RVW IRU &KDQJLQJ WKH /HYHO DQG 6NLOO 6HOHFWLYLW\ RI 0LJUDWLRQ? 

:H VWDFN WKH PLJUDWLRQ GHFLVLRQV RI LQGLYLGXDOV DFURVV WKH 27 JDPHV DQG WKHQ UXQ D SURELW WR 

LQYHVWLJDWH ZKLFK IHDWXUHV RI WKH JDPHV DUH PRVW DVVRFLDWHG ZLWK ORZHULQJ WKH OHYHO RI PLJUDWLRQ 

IURP WKH KLJK UDWHV VHHQ LQ *DPH 1, DQG IRU FKDQJLQJ WKH VNLOO VHOHFWLYLW\. 7DEOH 4 UHSRUWV WKH 

UHVXOWV. :H VHH TXDOLWDWLYHO\ VLPLODU UHVXOWV DFURVV WKH WZR VDPSOHV, DOWKRXJK VRPH RI WKH 

PDJQLWXGHV DUH ODUJHU LQ WKH /LVERQ VDPSOH JLYHQ WKDW WKH 1DLUREL VDPSOH ZDV PLJUDWLQJ OHVV WR 

EHJLQ ZLWK LQ *DPH 1. 

7KH IHDWXUH WKDW UHGXFHV PLJUDWLRQ OHYHOV PRVW LV DGGLQJ HLWKHU DQ H[RJHQRXV RU HQGRJHQRXV ULVN 

RI XQHPSOR\PHQW LQ WKH PLJUDWLRQ GHVWLQDWLRQ. 7KLV ORZHUV WKH PLJUDWLRQ UDWH E\ PRUH WKDQ 40 

SHUFHQWDJH SRLQWV IRU WKH /LVERQ VDPSOH, DQG E\ 19 (HQGRJHQRXV ULVN) WR 26 (H[RJHQHRXV ULVN) 

SHUFHQWDJH SRLQWV LQ WKH 1DLUREL VDPSOH. /LTXLGLW\ FRQVWUDLQWV ORZHU PLJUDWLRQ UDWHV E\ 6 WR 10 

SHUFHQWDJH SRLQWV, DQG PLJUDWLRQ UDWHV GHFUHDVH ZLWK REVHUYHG DQG XQREVHUYHG VNLOO OHYHOV LQ RXU 

JDPH, UHIOHFWLQJ WKH KLJKHU UHWXUQV WR VNLOO DW KRPH WKDQ DEURDG. 1RWDEO\ ERWK WKH ULVN RI 

XQHPSOR\PHQW DQG OLTXLGLW\ FRQVWUDLQWV ORZHU PLJUDWLRQ PRUH IRU WKH ORZ-VNLOOHG WKDQ IRU KLJK-

VNLOOHG LQGLYLGXDOV, PDNLQJ PLJUDWLRQ OHVV QHJDWLYHO\ VNLOO-VHOHFWHG. 
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,Q FRQWUDVW, ZH VHH PLJUDWLRQ UDWHV DUH KLJKHU ZKHQ WKHUH DUH PRUH GHVWLQDWLRQV WR FKRRVH 

DPRQJVW. ,QFRPSOHWH LQIRUPDWLRQ DFWV WR LQFUHDVH WKH PLJUDWLRQ UDWH LQ WKH /LVERQ VDPSOH, 

EHFDXVH LQGLYLGXDOV KDYH WKH RSSRUWXQLW\ WR SD\ WKH FRVWV RI RYHUFRPLQJ WKLV ODFN RI LQIRUPDWLRQ 

DQG GLVFRYHULQJ WKDW WKH RGGV RI XQHPSOR\PHQW DUH ORZHU WKDQ WKH 30 SHUFHQW DYHUDJH UDWH 

VSHFLILHG LQ RXU FRPSOHWH LQIRUPDWLRQ VHWWLQJ.  

5.4 7HVWLQJ ,,A 

,QGHSHQGHQFH RI LUUHOHYDQW DOWHUQDWLYHV UHTXLUHV WKDW LI GHVWLQDWLRQ 2 LV SUHIHUUHG RYHU GHVWLQDWLRQ 

1 LQ WKH WZR-GHVWLQDWLRQ JDPH, WKHQ LQWURGXFLQJ DGGLWLRQDO GHVWLQDWLRQ FKRLFH 3 (RU FKRLFHV 3, 4 

DQG 5) VKRXOG QRW PDNH GHVWLQDWLRQ 1 SUHIHUDEOH WR GHVWLQDWLRQ 2. :H H[DPLQH ZKHWKHU ,,A KROGV 

LQ FLJXUH 5, SORWWLQJ WKH SURSRUWLRQ RI LQGLYLGXDOV FKRRVLQJ WR PLJUDWH WR GHVWLQDWLRQ 2 LQ HDFK 

JDPH RXW RI DOO WKRVH FKRRVLQJ HLWKHU GHVWLQDWLRQ 1 RU GHVWLQDWLRQ 2; DQG LQ 7DEOH 5, ZKLFK 

VXPPDUL]HV WKH SURSRUWLRQ RI LQGLYLGXDOV ZKR FKDQJH WKHLU UHODWLYH UDQNLQJ RI GHVWLQDWLRQ 1 

YHUVXV GHVWLQDWLRQ 2 ZKHQ PRUH GHVWLQDWLRQV DUH DGGHG. 

:H VHH IURP WKH WRS URZ RI FLJXUH 5 DQG IURP WKH ILUVW WKUHH FROXPQV RI 7DEOH 5 WKDW ,,A KROGV 

IRU DOPRVW HYHU\RQH LQ WKH EDVLF 6MDDVWDG DQG BRUMDV JDPHV LQ WKH /LVERQ VDPSOH: 95 WR 99 

SHUFHQW RI SDUWLFLSDQWV GR QRW FKDQJH WKHLU PLJUDWLRQ GHFLVLRQ EHWZHHQ GHVWLQDWLRQV 1 DQG 2 ZKHQ 

D WKLUG, RU D WKLUG, IRXUWK, DQG ILIWK, GHVWLQDWLRQ LV DGGHG. AGGLQJ OLTXLGLW\ FRQVWUDLQWV DQG DQ 

H[RJHQRXV ULVN RI XQHPSOR\PHQW VWLOO UHVXOWV LQ ,,A KROGLQJ IRU 90 WR 95 SHUFHQW RI SDUWLFLSDQWV 

LQ YDULDQWV RI *DPHV 4 DQG 5 LQ /LVERQ. ,Q FRQWUDVW, ZH VHH 12 WR 22 SHUFHQW RI SDUWLFLSDQWV 

YLRODWLQJ ,,A LQ WKHVH VLPSOH VHWWLQJV LQ WKH 1DLUREL VDPSOH.  7KHVH YLRODWLRQV RI ,,A DUH OLQNHG WR 

LQGLYLGXDOV EHLQJ LQFRQVLVWHQW LQ FKRRVLQJ FRVW PLQLPL]DWLRQ RYHU LQFRPH PD[LPL]DWLRQ.  7KDW LV, 

DGGLQJ DQ DGGLWLRQDO GHVWLQDWLRQ ZKLFK DOVR FRQWDLQV D PLJUDWLRQ FRVW PD\ FKDQJH KRZ SHRSOH 

WKLQN DERXW WKH UROH RI FRVWV ZKHQ GHFLGLQJ EHWZHHQ D GHVWLQDWLRQ ZLWK QR PRYLQJ FRVW (KRPH) 

DQG DQRWKHU WKDW LQYROYHV D FRVW. 

,,A VWDUWV WR EUHDN GRZQ IRU VRPH SHRSOH LQ /LVERQ XQGHU WZR RI RXU VHWWLQJV. 7KH ILUVW LV ZKHQ 

WKH ULVN RI XQHPSOR\PHQW LV HQGRJHQRXV. +HUH, DGGLQJ D WKLUG RU PRUH GHVWLQDWLRQV UDLVHV WKH 

SRVVLELOLW\ WKDW RWKHUV ZKR ZRXOG KDYH PLJUDWHG WR GHVWLQDWLRQ 2 QRZ PLJUDWH WR GHVWLQDWLRQ 3, 4, 

RU 5, WKHUHE\ UHGXFLQJ WKH ULVN RI XQHPSOR\PHQW DW GHVWLQDWLRQ 2. 7KLV UHVXOWV LQ 12-14 SHUFHQW RI 

SDUWLFLSDQWV FKDQJLQJ WKHLU UDQNLQJ RI GHVWLQDWLRQ 1 YHUVXV GHVWLQDWLRQ 2 LQ *DPHV 15 DQG 24 

YHUVXV *DPH 6, DQG LQ *DPH 24 YHUVXV *DPH 15. 17-18 SHUFHQW RI SDUWLFLSDQWV LQ 1DLUREL DOVR 
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FKDQJH WKHLU UDQNLQJ KHUH, EXW WKLV LV QR KLJKHU WKDQ LW ZDV LQ WKH VLPSOHU JDPHV. 7KH VHFRQG 

IDFWRU LV WKH DGGLWLRQ RI LQFRPSOHWH LQIRUPDWLRQ. :H VHH DSSUR[LPDWHO\ 20 SHUFHQW RI SDUWLFLSDQWV 

LQ /LVERQ FKDQJLQJ WKHLU FKRLFH RI GHVWLQDWLRQ 1 YHUVXV GHVWLQDWLRQ 2 ZKHQ PRUH GHVWLQDWLRQV DUH 

DGGHG WR *DPHV 7 DQG 8. 2QH UHDVRQ IRU WKLV LV WKDW WKH DGGLWLRQ RI PRUH GHVWLQDWLRQV ZLWK 

LQFRPSOHWH LQIRUPDWLRQ FDXVHV LQGLYLGXDOV WR FKDQJH ZKHWKHU RU QRW WKH\ GHFLGH WR SD\ WR DFTXLUH 

LQIRUPDWLRQ DERXW GHVWLQDWLRQ 2: 19 SHUFHQW RI LQGLYLGXDOV PDGH D GLIIHUHQW FKRLFH DV WR ZKHWKHU 

WR SD\ WR NQRZ ZKDW WKH XQHPSOR\PHQW UDWH ZDV LQ GHVWLQDWLRQ 2 ZKHQ WKH\ IDFHG D FKRLFH RI 

ILYH GHVWLQDWLRQV YHUVXV WZR GHVWLQDWLRQV. ,Q 1DLUREL, 16-22 SHUFHQW RI SDUWLFLSDQWV FKDQJH WKHLU 

UDQNLQJV LQ WKHVH JDPHV ZLWK LQFRPSOHWH LQIRUPDWLRQ. 

:H LQYHVWLJDWH ZKDW SUHGLFWV YLRODWLRQ RI ,,A E\ HVWLPDWLQJ SURELWV ZKHUH WKH RXWFRPH LV FRGHG 

DV RQH LI WKH GHVWLQDWLRQ FKRLFH EHWZHHQ GHVWLQDWLRQV 1 DQG 2 VZLWFKHV LQ HLWKHU WKH 3- RU 5-

GHVWLQDWLRQ YHUVLRQ RI WKH JDPH FRPSDUHG WR WKH 2-GHVWLQDWLRQ YHUVLRQ, DQG ]HUR LI LW VWD\V WKH 

VDPH. :H VWDFN WKH GDWD WR IRUP D SDQHO RI FKRLFHV IRU HDFK LQGLYLGXDO, DQG WKHQ FOXVWHU VWDQGDUG 

HUURUV DW WKH LQGLYLGXDO OHYHO. CROXPQ 1 RI 7DEOH 6 WKHQ VKRZV WKDW WKH SUREDELOLW\ RI ,,A EHLQJ 

YLRODWHG LQ /LVERQ GRHV QRW VLJQLILFDQWO\ LQFUHDVH ZKHQ ZH DGG OLTXLGLW\ FRQVWUDLQWV WR WKH EDVLF 

JDPH, EXW GRHV ZKHQ ZH DGG ULVN (HLWKHU HQGRJHQRXV RU H[RJHQRXV), DQG LQFRPSOHWH LQIRUPDWLRQ. 

CROXPQ 2 WKHQ FRQWUROV IRU WKH DVVLJQHG VNLOO DQG XQREVHUYHG VNLOO OHYHOV RI WKH SDUWLFLSDQW. 6LQFH 

WKH UHWXUQ WR VNLOO LV KLJKHU DW GHVWLQDWLRQ 1 WKDQ GHVWLQDWLRQ 2, WKRVH ZLWK KLJKHU VNLOO OHYHOV DUH 

OHVV OLNHO\ WR ZDQW WR PLJUDWH DW DOO, VR OHVV OLNHO\ WR YLRODWH ,,A E\ FKRRVLQJ PLJUDWLRQ LQ DW OHDVW 

RQH JDPH. CROXPQ 3 DGGV QRQ-JDPH DWWULEXWHV RI WKH LQGLYLGXDO: ZH VHH WKDW YLRODWLRQ RI ,,A LV 

QRW FRUUHODWHG ZLWK JHQGHU, GHVLUH WR PLJUDWH, DPELJXLW\ DYHUVLRQ RU ULVN SUHIHUHQFHV. FLQDOO\, 

FROXPQ 4 UHVWULFWV WR VNLOO OHYHOV 1 DQG 2, ZKR KDYH WKH PRVW LQFHQWLYHV WR PLJUDWH, ZLWK UHVXOWV 

VLPLODU IRU WKLV VDPSOH, H[FHSW IRU ZHDNO\ VLJQLILFDQW HYLGHQFH WKDW DPELJXLW\-DYHUVH LQGLYLGXDOV 

DUH PRUH OLNHO\ WR YLRODWH ,,A. 

CROXPQV 5 WR 8 UHSHDW WKH VDPH DQDO\VLV IRU WKH 1DLUREL VDPSOH. +HUH ZH VHH WKDW LQWURGXFLQJ 

OLTXLGLW\ FRQVWUDLQWV LQ WKH JDPH GRHV UHGXFH YLRODWLRQV RI ,,A. 7KLV RFFXUV EHFDXVH LW SK\VLFDOO\ 

SUHYHQWV VRPH LQGLYLGXDOV IURP FKRRVLQJ WKH PLJUDWLRQ RSWLRQ, VR WKHUH LV QR SRVVLELOLW\ IRU WKHP 

WR FKDQJH WKLV GHFLVLRQ ZKHQ DQ DGGLWLRQDO (LUUHOHYDQW) GHVWLQDWLRQ LV DGGHG. 7KLV GLIIHUV IURP WKH 

/LVERQ FDVH EHFDXVH WKHUH ZHUH VR IHZ YLRODWLRQV RI ,,A LQ WKH EDVLF JDPH LQ /LVERQ IRU OLTXLGLW\ 

WR HIIHFW. ,Q FRQWUDVW WR /LVERQ, DGGLQJ H[RJHQRXV ULVN UHGXFHV YLRODWLRQV RI ,,A LQ 1DLUREL. 7KH 

UHDVRQ KHUH VHHPV OHVV DERXW WKH FRPSOH[LW\ RI WKH GHFLVLRQ EHLQJ PDGH, EXW UDWKHU WKDQ DGGLQJ 
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H[RJHQRXV ULVN PDGH PLJUDWLRQ OHVV DSSHDOLQJ, VR WKDW SHRSOH ZRXOG EH PRUH VWURQJO\ DWWDFKHG WR 

GHVWLQDWLRQ 1. :H GR DJDLQ VHH WKDW DGGLQJ LQFRPSOHWH LQIRUPDWLRQ OHDGV WR PRUH YLRODWLRQV RI 

,,A. :H GR QRW ILQG DQ\ FRUUHODWLRQ EHWZHHQ YLRODWLRQV RI ,,A DQG QRQ-JDPH DWWULEXWHV RI WKH 

LQGLYLGXDO. ,Q SDUWLFXODU, ZH QRWHG WKDW RQH GLIIHUHQFH EHWZHHQ WKH WZR VDPSOHV ZDV PXFK ZRUVH 

SHUIRUPDQFH RQ H[SHFWHG YDOXH TXHVWLRQV LQ 1DLUREL. +RZHYHU, LW LV QRW WKH FDVH WKDW WKRVH ZKR 

DUH EHWWHU DW VXFK FDOFXODWLRQV DUH OHVV OLNHO\ WR YLRODWH ,,A. 

6. 'RHV JDPH EHKDYLRU SUHGLFW UHDO-OLIH PLJUDWLRQ DFWLRQV? 

:H H[DPLQH ZKHWKHU PLJUDWLRQ GHFLVLRQV PDGH LQ WKH ODE FDQ KHOS SUHGLFW UHDO-OLIH PLJUDWLRQ 

DFWLRQV E\ FROOHFWLQJ IROORZ-XS GDWD RQ DFWXDO PLJUDWLRQ GHFLVLRQV PDGH E\ WKH H[SHULPHQWDO 

VXEMHFWV ZKR SOD\HG WKH ODE JDPHV. 

:H FROOHFWHG GDWD RQ 140 RXW RI WKH 154 ODE SDUWLFLSDQWV LQ WKH /LVERQ VDPSOH VL[ PRQWKV DIWHU 

WKHLU JUDGXDWLRQ, ZKLFK FORVHO\ FRLQFLGHG ZLWK WKH WLPH RI SDUWLFLSDWLRQ LQ WKH ODE H[SHULPHQWV. 

:H IRXQG WKDW 50% KDG GHFLGHG WR SXUVXH JUDGXDWH HGXFDWLRQ, ZKLOH 26% ZHUH ZRUNLQJ, DQG 

RQO\ 5.7% FXUUHQWO\ OLYH DEURDG.  

,Q WKH 1DLUREL VDPSOH, ZH IRXQG WKDW PRVW VWXG\ SDUWLFLSDQWV WRRN ORQJHU WR JUDGXDWH. FRU WKDW 

UHDVRQ, WKHUH ZDV D ORQJHU JDS EHWZHHQ SDUWLFLSDWLRQ LQ WKH ODE H[SHULPHQWV DQG JUDGXDWLRQ, EXW 

VWXGHQWV ZHUH DOVR, RQ DYHUDJH, LQWHUYLHZHG DW DERXW 6 PRQWKV DIWHU JUDGXDWLRQ. :H ZHUH DEOH WR 

UHLQWHUYLHZ 242 RXW RI WKH 265 LQLWLDO H[SHULPHQWDO VXEMHFWV. 0RVW VWXG\ SDUWLFLSDQWV ZHUH HLWKHU 

ZRUNLQJ (39.3%) RU ORRNLQJ IRU D MRE (42.2%). DLIIHUHQWO\ IURP WKH /LVERQ VDPSOH, RQO\ 3.7% 

SXUVXHG JUDGXDWH VWXGLHV. 7KH IUDFWLRQ ZKR KDG PLJUDWHG DEURDG ZDV ORZ DW 1.7%. 

,Q RUGHU WR HYDOXDWH WKH SUHGLFWLYH EHKDYLRU RI PLJUDWLRQ GHFLVLRQV PDGH LQ WKH ODE, ZH IRFXVHG 

RQ WKH GHFLVLRQV PDGH LQ WKH ³KRPH ELDV´ URXQG EHFDXVH WKLV LV WKH RQO\ URXQG RI ODE GHFLVLRQV 

WKDW GLG QRW GHSHQG RQ DQ\ ODE DVVLJQHG FKDUDFWHULVWLFV (QDPHO\ REVHUYDEOH DQG XQREVHUYDEOH 

VNLOOV).  

AV LV VKRZQ LQ 7DEOH 7, ZH ILQG WKDW ODE GHFLVLRQV LQ WKLV URXQG VWURQJO\ SUHGLFW ZKHWKHU VWXG\ 

SDUWLFLSDQWV KDG ORRNHG IRU MREV DEURDG DQG UHFHLYHG MRE RIIHUV IURP DEURDG. 3DUWLFLSDQWV 

GLVSOD\LQJ ³KRPH ELDV´ LQ WKH ODE ZHUH OHVV OLNHO\ WR ORRN IRU MREV DEURDG E\ 29S.S. DQG 17S.S. LQ 

WKH /LVERQ DQG 1DLUREL VDPSOHV, UHVSHFWLYHO\. 7KHVH GLIIHUHQFHV ZHUH VWURQJO\ VWDWLVWLFDOO\ 

VLJQLILFDQW - DW WKH 1% DQG 2% OHYHOV. 7KH VDPH SDWWHUQ KROGV IRU UHFHLYLQJ MRE RIIHUV IURP 
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DEURDG: SDUWLFLSDQWV ZKR H[KLELWHG ³KRPH ELDV´ LQ WKH ODE ZHUH 2.8S.S. OHVV OLNHO\ WR UHFHLYH MRE 

RIIHUV IURP DEURDG LQ WKH /LVERQ VDPSOH (QRW VLJQLILFDQW) DQG 4S.S. LQ WKH 1DLUREL VDPSOH 

(VLJQLILFDQW DW WKH 5% OHYHO).  

:KHQ ZH ORRN DW WKH SUREDELOLW\ RI OLYLQJ DEURDG, ZH ILQG WKDW SDUWLFLSDQWV H[KLELWLQJ ³KRPH 

ELDV´ LQ WKH ODE ZHUH 8 S.S. OHVV OLNHO\ WR EH OLYLQJ DEURDG LQ WKH /LVERQ VDPSOH (VLJQLILFDQW DW WKH 

5% OHYHO), ZKHUHDV WKLV GLIIHUHQFH ZDV QRW VLJQLILFDQW LQ WKH 1DLUREL VDPSOH, OLNHO\ GXH WR WKH 

ORZ SUHYDOHQFH RI PLJUDWLRQ LQ WKLV VDPSOH. 

2YHUDOO, GHVSLWH WKH UHODWLYHO\ ORZ OHYHOV RI DFWXDO LQWHUQDWLRQDO PLJUDWLRQ VL[ PRQWKV DIWHU 

JUDGXDWLRQ RI WKH VWXG\ SDUWLFLSDQWV, ZH GR ILQG VXSSRUWLYH HYLGHQFH WKDW ODE GHFLVLRQV DUH 

SUHGLFWLYH RI UHDO-ZRUOG PLJUDWLRQ EHKDYLRU. 7KLV ILQGLQJ LV SDUWLFXODUO\ HQFRXUDJLQJ VLQFH 

SDUWLFLSDQWV IURP ERWK VDPSOHV LQ RXU VWXG\ GR QRW KDYH PDQ\ MRE RIIHUV RU DOWHUQDWLYHV DEURDG. 

CRQGXFWLQJ WKHVH ODE H[SHULPHQWV LQ RWKHU VHWWLQJV, VXFK DV ZLWK DSSOLFDQWV IRU WHPSRUDU\ 

FRQWUDFW ZRUNHU SRVLWLRQV LQ GLIIHUHQW *XOI FRXQWULHV, ZRXOG RIIHU D VHWWLQJ LQ ZKLFK WKH 

OLNHOLKRRG RI PLJUDWLRQ LV PXFK KLJKHU DQG ZRXOG OLNHO\ SURYLGH DGGLWLRQDO VXSSRUW WR WKH 

SURPLVH RI ODE H[SHULPHQWV LQ VWXGLHV RI HFRQRPLF PLJUDWLRQ.  

7. &RQFOXVLRQV 

7KH UHVXOWV RI RXU ZRUN DUH HQFRXUDJLQJ RI WKH SURPLVH RI ODERUDWRU\ H[SHULPHQWV WR KHOS XV 

EHWWHU XQGHUVWDQG PLJUDWLRQ-GHFLVLRQ PDNLQJ EHKDYLRU. 

2XU UHVXOWV VKRZ WKDW DGGLQJ UHDO ZRUOG IHDWXUHV ZKLFK WDNH DFFRXQW RI OLTXLGLW\ FRQVWUDLQWV, ULVN 

DQG XQFHUWDLQW\, DQG LQFRPSOHWH LQIRUPDWLRQ WR WKH FODVVLFDO 6MDDVWDG/BRUMDV PLJUDWLRQ PRGHO 

PDNHV D KXJH GLIIHUHQFH LQ WHUPV RI SUHGLFWLQJ WKH UDWH RI PLJUDWLRQ DQG WKH VHOHFWLRQ SDWWHUQ. 

7KH ODUJHVW LPSDFW FRPHV IURP DGGLQJ ULVN (RI XQHPSOR\PHQW) WR WKH PLJUDWLRQ RXWFRPH. 

:H DOVR ILQG WKDW WKH LQGHSHQGHQFH RI LUUHOHYDQW DOWHUQDWLYHV (,,A) DVVXPSWLRQ, ZKLFK XQGHUOLHV 

PDQ\ PRGHOV RI PXOWL-GHVWLQDWLRQ PLJUDWLRQ FKRLFHV, KROGV ZHOO IRU VLPSOH PLJUDWLRQ GHFLVLRQV 

WKDW MXVW LQYROYH FRPSDULVRQV RI FRVWV DQG ZDJHV LQ D GHYHORSHG FRXQWU\ VHWWLQJ, EXW HYHQ LQ 

WKHVH VLPSOH FDVHV, YLRODWLRQV RFFXU IRU 14-21 SHUFHQW RI RXU VDPSOH LQ 1DLUREL. 0RUHRYHU, ZKHQ 

WKH ULVN RI XQHPSOR\PHQW DQG LQFRPSOHWH LQIRUPDWLRQ DUH DGGHG, ,,A QR ORQJHU KROGV IRU 20 

SHUFHQW RI SHRSOH LQ RXU JDPH LQ /LVERQ. 6LQFH PRVW UHDO ZRUOG PLJUDWLRQ GHFLVLRQV LQYROYH 
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FRQVLGHUDEOH ULVN DQG LQFRPSOHWH LQIRUPDWLRQ, UHDO ZRUOG YLRODWLRQV RI ,,A DUH OLNHO\ WR EH QRQ-

WULYLDO. 

2XU UHVXOWV DOVR VKRZ WKDW HYHQ LQ WKH VLPSOHVW VHWWLQJV, SHRSOH GR QRW DOZD\V PDNH WKH 

GHVWLQDWLRQ FKRLFH ZKLFK PD[LPL]HV QHW LQFRPH. ,QVWHDG, FRVW PLQLPL]DWLRQ VHHPV WR EH D NH\ 

GHFLVLRQ IDFWRU LQ WKH PLJUDWLRQ GHFLVLRQ ± SDUWLFXODUO\ IRU LQGLYLGXDOV LQ WKH 1DLUREL VDPSOH. 

,Q DGGLWLRQ WR LPSURYLQJ RXU XQGHUVWDQGLQJ RI WKH IDFWRUV DIIHFWLQJ PLJUDWLRQ GHFLVLRQV, WKHVH 

UHVXOWV DOVR VKHG OLJKW RQ ZK\ REVHUYHG PLJUDWLRQ LV ORZHU WKDQ FRXOG EH H[SHFWHG. 7KH 

LPSOLFDWLRQV DUH LPSRUWDQW IRU WKH GHVLJQ RI PLJUDWLRQ SROLFLHV: WKH\ KLJKOLJKW WKDW LW FDQQRW EH 

VLPSOLVWLFDOO\ DVVXPHG WKDW SK\VLFDO RU OHJDO EDUULHUV WR PLJUDWLRQ DUH WKH RQO\ LPSHGLPHQWV WR 

PLJUDWLRQ, DQG PRUH FRPSUHKHQVLYH DSSURDFKHV DUH UHTXLUHG WR LQIOXHQFH PLJUDWLRQ EHKDYLRU. 
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)LJXUH 1:  5DWH RI 0LJUDWLRQ DQG 0LJUDWLRQ 6NLOO-6HOHFWLRQ LQ 7ZR 'HVWLQDWLRQ *DPHV LQ 

/LVERQ 6DPSOH (BOXH) DQG 1DLUREL 6DPSOH (5HG) 

 

 
1RWHV:  WKH UHWXUQ WR REVHUYHG DQG XQREVHUYHG VNLOOV DUH KHOG FRQVWDQW DFURVV WKH QLQH JDPHV. *DPH 1 LV WKH EDVLF 

6MDDVWDG (1962) PLJUDWLRQ GHFLVLRQ; SRVLWLYHO\ FRUUHODWHG (*DPH 2) DQG QHJDWLYHO\ FRUUHODWHG  (*DPH 3) XQREVHUYHG 

VNLOOV DW KRPH DQG DEURDG DUH LQWURGXFHG LQ *DPHV 2 DQG 3 DV LQ BRUMDV (1987); *DPH 4 LQFRUSRUDWHV WKH SRVVLELOLW\ 

RI OLTXLGLW\ FRQVWUDLQWV; *DPH 5  LQWURGXFHV WKH FKDQFH RI XQHPSOR\PHQW DW WKH PLJUDWLRQ GHVWLQDWLRQ; *DPH 6    

LQFOXGHV HQGRJHQRXV XQHPSOR\PHQW ZKLFK GHSHQGV RQ KRZ PDQ\ RWKHUV PRYH; *DPH 7  KDV WKH ULVN RI 

XQHPSOR\PHQW ZLWK LQFRPSOHWH LQIRUPDWLRQ  DERXW WKLV ULVN , EXW WKH SRVVLELOLW\ RI SD\LQJ WR NQRZ ZKDW WKH ULVN LV; 

*DPH 8  DGGV WKH SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV WR *DPH 7; DQG *DPH 9 DGGV WKH SRVVLELOLW\ RI OLTXLGLW\ 

FRQVWUDLQWV WR *DPH  6. 
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)LJXUH 2: BRUMDV 6HOHFWLRQ RQ 8QREVHUYHG 6NLOOV ZLWK DQG ZLWKRXW 8QHPSOR\PHQW 5LVN 

3DQHO A: /LVERQ 6DPSOH 

 
3DQHO B: 1DLUREL 6DPSOH 

 
1RWHV: 8QREVHUYHG VNLOO DW KRPH DQG DEURDG LV SHUIHFWO\ SRVLWLYHO\ FRUUHODWHG, DQG LV UDQGRPO\ DVVLJQHG DW WKH 

LQGLYLGXDO OHYHO DV RQH RI -200, 0, RU 200. *DPH 2 LV D EDVLF PLJUDWLRQ GHFLVLRQ EHWZHHQ WZR GHVWLQDWLRQV ZLWK 

SRVLWLYHO\ FRUUHODWHG XQREVHUYHG VNLOOV DW KRPH DQG DEURDG DV LQ BRUMDV (1987). 7KH UHWXUQ WR ERWK REVHUYHG DQG 

XQREVHUYHG VNLOOV LV KLJKHU DW KRPH WKDQ DEURDG. *DPH 5 LQWURGXFHV D 30% FKDQFH RI XQHPSOR\PHQW DW WKH PLJUDQW 

GHVWLQDWLRQ, ZLWK VRFLDO EHQHILW 200, FRPSDUHG WR *DPH 2 ZKHUH WKHUH LV QR XQHPSOR\PHQW. *DPH 6 PDNHV WKH 

XQHPSOR\PHQW UDWH HQGRJHQRXV, GHSHQGLQJ RQ KRZ PDQ\ RWKHU LQGLYLGXDOV LQ WKH ODE VHVVLRQ DOVR FKRRVH WR PLJUDWH. 
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)LJXUH 3D: 5DWH RI 0LJUDWLRQ DQG 0LJUDWLRQ 6NLOO-6HOHFWLRQ LQ 7KUHH 'HVWLQDWLRQ *DPHV  

LQ /LVERQ 6DPSOH 

 
1RWHV: *DPHV DUH VLPLODU WR WKRVH LQ *DPHV 1 WR 9, ZLWK WKH DGGLWLRQ RI D WKLUG GHVWLQDWLRQ (GHVWLQDWLRQ 3), WKDW KDV D 

ORZHU EDVH ZDJH, EXW KLJKHU UHWXUQ WR REVHUYHG DQG XQREVHUYHG VNLOOV WKDQ PLJUDQW GHVWLQDWLRQ 2. 7KH UHWXUQ WR 

REVHUYHG DQG XQREVHUYHG VNLOOV DUH KHOG FRQVWDQW DFURVV WKH QLQH JDPHV. *DPH 10 LV WKH EDVLF 6MDDVWDG (1962) 

PLJUDWLRQ GHFLVLRQ; SRVLWLYHO\ FRUUHODWHG (*DPH 11) DQG QHJDWLYHO\ FRUUHODWHG  (*DPH 12) XQREVHUYHG VNLOOV DW KRPH 

DQG DEURDG DUH LQWURGXFHG LQ *DPHV 11 DQG 12 DV LQ BRUMDV (1987); *DPH 13 LQFRUSRUDWHV WKH SRVVLELOLW\ RI OLTXLGLW\ 

FRQVWUDLQWV; *DPH 14  LQWURGXFHV D NQRZQ FKDQFH RI XQHPSOR\PHQW DW WKH PLJUDWLRQ GHVWLQDWLRQ, ZKLFK LV UDQGRPO\ 

GUDZQ IURP ^10%, 30%, 50%` IRU HDFK SOD\HU IRU HDFK GHVWLQDWLRQ; *DPH 15  LQFOXGHV HQGRJHQRXV XQHPSOR\PHQW 

ZKLFK GHSHQGV RQ KRZ PDQ\ RWKHUV PRYH WR HDFK GHVWLQDWLRQ; *DPH 16  KDV WKH ULVN RI XQHPSOR\PHQW ZLWK 

LQFRPSOHWH LQIRUPDWLRQ DERXW WKLV ULVN, EXW WKH SRVVLELOLW\ RI SD\LQJ WR NQRZ ZKDW WKH ULVN LV; *DPH 17  DGGV WKH 

SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV WR *DPH 16; DQG *DPH 18 DGGV WKH SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV WR *DPH  15 

DQG LQFRPSOHWH LQIRUPDWLRQ DERXW XQHPSOR\PHQW LQVXUDQFH ZKLFK SDUWLFLSDQWV FDQ FKRRVH WR SXUFKDVH. 
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)LJXUH 3E: 5DWH RI 0LJUDWLRQ DQG 0LJUDWLRQ 6NLOO-6HOHFWLRQ LQ 7KUHH 'HVWLQDWLRQ *DPHV  

LQ 1DLUREL 6DPSOH 

 
1RWHV: *DPHV DUH VLPLODU WR WKRVH LQ *DPHV 1 WR 9, ZLWK WKH DGGLWLRQ RI D WKLUG GHVWLQDWLRQ (GHVWLQDWLRQ 3), WKDW KDV D 

ORZHU EDVH ZDJH, EXW KLJKHU UHWXUQ WR REVHUYHG DQG XQREVHUYHG VNLOOV WKDQ PLJUDQW GHVWLQDWLRQ 2. 7KH UHWXUQ WR 

REVHUYHG DQG XQREVHUYHG VNLOOV DUH KHOG FRQVWDQW DFURVV WKH QLQH JDPHV. *DPH 10 LV WKH EDVLF 6MDDVWDG (1962) 

PLJUDWLRQ GHFLVLRQ; SRVLWLYHO\ FRUUHODWHG (*DPH 11) DQG QHJDWLYHO\ FRUUHODWHG  (*DPH 12) XQREVHUYHG VNLOOV DW KRPH 

DQG DEURDG DUH LQWURGXFHG LQ *DPHV 11 DQG 12 DV LQ BRUMDV (1987); *DPH 13 LQFRUSRUDWHV WKH SRVVLELOLW\ RI OLTXLGLW\ 

FRQVWUDLQWV; *DPH 14  LQWURGXFHV D NQRZQ FKDQFH RI XQHPSOR\PHQW DW WKH PLJUDWLRQ GHVWLQDWLRQ, ZKLFK LV UDQGRPO\ 

GUDZQ IURP ^10%, 30%, 50%` IRU HDFK SOD\HU IRU HDFK GHVWLQDWLRQ; *DPH 15  LQFOXGHV HQGRJHQRXV XQHPSOR\PHQW 

ZKLFK GHSHQGV RQ KRZ PDQ\ RWKHUV PRYH WR HDFK GHVWLQDWLRQ; *DPH 16  KDV WKH ULVN RI XQHPSOR\PHQW ZLWK 

LQFRPSOHWH LQIRUPDWLRQ DERXW WKLV ULVN, EXW WKH SRVVLELOLW\ RI SD\LQJ WR NQRZ ZKDW WKH ULVN LV; *DPH 17  DGGV WKH 

SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV WR *DPH 16; DQG *DPH 18 DGGV WKH SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV WR *DPH  15 

DQG LQFRPSOHWH LQIRUPDWLRQ DERXW XQHPSOR\PHQW LQVXUDQFH ZKLFK SDUWLFLSDQWV FDQ FKRRVH WR SXUFKDVH. 
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)LJXUH 4D: 5DWH RI 0LJUDWLRQ DQG 0LJUDWLRQ 6NLOO-6HOHFWLRQ LQ )LYH 'HVWLQDWLRQ *DPHV 

LQ /LVERQ 6DPSOH 

 
1RWHV: *DPHV DUH VLPLODU WR WKRVH LQ *DPHV 10 WR 18, ZLWK WKH DGGLWLRQ RI GHVWLQDWLRQ 4 (WKDW SD\V OHVV WKDQ 

GHVWLQDWLRQ 2), DQG GHVWLQDWLRQ 5 (ZKLFK SD\V OHVV WKDQ GHVWLQDWLRQ 3). 7KH UHWXUQ WR REVHUYHG DQG XQREVHUYHG VNLOOV 

DUH KHOG FRQVWDQW DFURVV WKH QLQH JDPHV. *DPH 19 LV WKH EDVLF 6MDDVWDG (1962) PLJUDWLRQ GHFLVLRQ; SRVLWLYHO\ 

FRUUHODWHG (*DPH 20) DQG QHJDWLYHO\ FRUUHODWHG  (*DPH 21) XQREVHUYHG VNLOOV DW KRPH DQG DEURDG DUH LQWURGXFHG LQ 

*DPHV 20 DQG 21 DV LQ BRUMDV (1987); *DPH 22 LQFRUSRUDWHV WKH SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV; *DPH 23  

LQWURGXFHV D NQRZQ FKDQFH RI XQHPSOR\PHQW DW WKH PLJUDWLRQ GHVWLQDWLRQ, ZKLFK LV 30% DW GHVWLQDWLRQ 2, 20% DW 

GHVWLQDWLRQV 3 DQG 4, DQG 10% DW GHVWLQDWLRQ 5; *DPH 24  LQFOXGHV HQGRJHQRXV XQHPSOR\PHQW ZKLFK GHSHQGV RQ 

KRZ PDQ\ RWKHUV PRYH WR HDFK GHVWLQDWLRQ; *DPH 25  KDV WKH ULVN RI XQHPSOR\PHQW (UDQGRPO\ GUDZQ IURP ^10%, 

30%, 50%` IRU HDFK SOD\HU DW HDFK GHVWLQDWLRQ) ZLWK LQFRPSOHWH LQIRUPDWLRQ DERXW WKLV ULVN, EXW WKH SRVVLELOLW\ RI 

SD\LQJ WR NQRZ ZKDW WKH ULVN LV; *DPH 26  DGGV WKH SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV WR *DPH 25; DQG *DPH 27 

DGGV WKH SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV WR *DPH  24 DQG LQFRPSOHWH LQIRUPDWLRQ DERXW XQHPSOR\PHQW LQVXUDQFH 

ZKLFK SDUWLFLSDQWV FDQ FKRRVH WR SXUFKDVH. 
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)LJXUH 4E: 5DWH RI 0LJUDWLRQ DQG 0LJUDWLRQ 6NLOO-6HOHFWLRQ LQ )LYH 'HVWLQDWLRQ *DPHV 

LQ 1DLUREL 6DPSOH 

 
1RWHV: *DPHV DUH VLPLODU WR WKRVH LQ *DPHV 10 WR 18, ZLWK WKH DGGLWLRQ RI GHVWLQDWLRQ 4 (WKDW SD\V OHVV WKDQ 

GHVWLQDWLRQ 2), DQG GHVWLQDWLRQ 5 (ZKLFK SD\V OHVV WKDQ GHVWLQDWLRQ 3). 7KH UHWXUQ WR REVHUYHG DQG XQREVHUYHG VNLOOV 

DUH KHOG FRQVWDQW DFURVV WKH QLQH JDPHV. *DPH 19 LV WKH EDVLF 6MDDVWDG (1962) PLJUDWLRQ GHFLVLRQ; SRVLWLYHO\ 

FRUUHODWHG (*DPH 20) DQG QHJDWLYHO\ FRUUHODWHG  (*DPH 21) XQREVHUYHG VNLOOV DW KRPH DQG DEURDG DUH LQWURGXFHG LQ 

*DPHV 20 DQG 21 DV LQ BRUMDV (1987); *DPH 22 LQFRUSRUDWHV WKH SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV; *DPH 23  

LQWURGXFHV D NQRZQ FKDQFH RI XQHPSOR\PHQW DW WKH PLJUDWLRQ GHVWLQDWLRQ, ZKLFK LV 30% DW GHVWLQDWLRQ 2, 20% DW 

GHVWLQDWLRQV 3 DQG 4, DQG 10% DW GHVWLQDWLRQ 5; *DPH 24  LQFOXGHV HQGRJHQRXV XQHPSOR\PHQW ZKLFK GHSHQGV RQ 

KRZ PDQ\ RWKHUV PRYH WR HDFK GHVWLQDWLRQ; *DPH 25  KDV WKH ULVN RI XQHPSOR\PHQW (UDQGRPO\ GUDZQ IURP ^10%, 

30%, 50%` IRU HDFK SOD\HU DW HDFK GHVWLQDWLRQ) ZLWK LQFRPSOHWH LQIRUPDWLRQ DERXW WKLV ULVN, EXW WKH SRVVLELOLW\ RI 

SD\LQJ WR NQRZ ZKDW WKH ULVN LV; *DPH 26  DGGV WKH SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV WR *DPH 25; DQG *DPH 27 

DGGV WKH SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV WR *DPH  24 DQG LQFRPSOHWH LQIRUPDWLRQ DERXW XQHPSOR\PHQW LQVXUDQFH 

ZKLFK SDUWLFLSDQWV FDQ FKRRVH WR SXUFKDVH. 
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)LJXUH 5D: 7HVWLQJ ,,A LQ WKH /LVERQ 6DPSOH: 3URSRUWLRQ RI WKRVH &KRRVLQJ (LWKHU 

'HVWLQDWLRQ 1 RU 2 :KR &KRRVH WR 0LJUDWH WR 'HVWLQDWLRQ 2 E\ *DPH  

 
1RWHV: 6DPSOH UHVWULFWHG WR WKRVH DQVZHULQJ GHVWLQDWLRQ 1 RU 2 IRU HDFK RI WKH WKUHH GHVWLQDWLRQ FKRLFHV LQ D JDPH 

YDULDQW. 8QGHU ,,A SURSRUWLRQ PLJUDWLQJ WR 1 YHUVXV 2 VKRXOG EH WKH VDPH UHJDUGOHVV RI KRZ PDQ\ GHVWLQDWLRQV DUH LQ 

WKH *DPH. *DPHV 1, 10, DQG 19 DUH WKH EDVLF 6MDDVWDG (1962) LQFRPH PD[LPL]DWLRQ GHFLVLRQ; *DPHV 2, 11, DQG 20 

DUH WKH BRUMDV (1987) VHOHFWLRQ JDPH ZLWK SRVLWLYHO\ FRUUHODWHG XQREVHUYHG VNLOOV; *DPHV 3, 12, DQG 21 DUH WKH 

BRUMDV VHOHFWLRQ JDPH ZLWK XQREVHUYHG VNLOOV LQ GHVWLQDWLRQ 1 QHJDWLYHO\ FRUUHODWHG ZLWK WKRVH LQ RWKHU GHVWLQDWLRQV; 

*DPHV 13, DQG 22 DGG WKH SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV (*DPH 4 LV RPLWWHG EHFDXVH WKH PRYLQJ FRVW ZDV VHW 

KLJKHU LQ WKLV JDPH); *DPHV 5, 14, DQG 23 DGG DQ H[RJHQRXV ULVN RI XQHPSOR\PHQW DW GHVWLQDWLRQ 2; *DPHV 6, 15, 

DQG 24 DGG DQ HQGRJHQRXV ULVN RI XQHPSOR\PHQW DW GHVWLQDWLRQ 3; *DPHV 7, 16, DQG 25 KDYH DQ XQFHUWDLQ ULVN RI 

XQHPSOR\PHQW DW GHVWLQDWLRQ 2 WKDW LQGLYLGXDOV FDQ SD\ WR ILQG RXW; *DPHV 8, 17, DQG 26 DGG WKH SRVVLELOLW\ RI 

OLTXLGLW\ FRQVWUDLQWV DORQJ ZLWK XQFHUWDLQW\; DQG *DPHV 9, 18, DQG 27 DGG WKH SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV WR 

*DPHV 6, 15, DQG 24. 
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)LJXUH 5E: 7HVWLQJ ,,A LQ WKH 1DLUREL 6DPSOH: 3URSRUWLRQ RI WKRVH &KRRVLQJ (LWKHU 

'HVWLQDWLRQ 1 RU 2 :KR &KRRVH WR 0LJUDWH WR 'HVWLQDWLRQ 2 E\ *DPH  

 
1RWHV: 6DPSOH UHVWULFWHG WR WKRVH DQVZHULQJ GHVWLQDWLRQ 1 RU 2 IRU HDFK RI WKH WKUHH GHVWLQDWLRQ FKRLFHV LQ D JDPH 

YDULDQW. 8QGHU ,,A SURSRUWLRQ PLJUDWLQJ WR 1 YHUVXV 2 VKRXOG EH WKH VDPH UHJDUGOHVV RI KRZ PDQ\ GHVWLQDWLRQV DUH LQ 

WKH *DPH. *DPHV 1, 10, DQG 19 DUH WKH EDVLF 6MDDVWDG (1962) LQFRPH PD[LPL]DWLRQ GHFLVLRQ; *DPHV 2, 11, DQG 20 

DUH WKH BRUMDV (1987) VHOHFWLRQ JDPH ZLWK SRVLWLYHO\ FRUUHODWHG XQREVHUYHG VNLOOV; *DPHV 3, 12, DQG 21 DUH WKH 

BRUMDV VHOHFWLRQ JDPH ZLWK XQREVHUYHG VNLOOV LQ GHVWLQDWLRQ 1 QHJDWLYHO\ FRUUHODWHG ZLWK WKRVH LQ RWKHU GHVWLQDWLRQV; 

*DPHV 13, DQG 22 DGG WKH SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV (*DPH 4 LV RPLWWHG EHFDXVH WKH PRYLQJ FRVW ZDV VHW 

KLJKHU LQ WKLV JDPH); *DPHV 5, 14, DQG 23 DGG DQ H[RJHQRXV ULVN RI XQHPSOR\PHQW DW GHVWLQDWLRQ 2; *DPHV 6, 15, 

DQG 24 DGG DQ HQGRJHQRXV ULVN RI XQHPSOR\PHQW DW GHVWLQDWLRQ 3; *DPHV 7, 16, DQG 25 KDYH DQ XQFHUWDLQ ULVN RI 

XQHPSOR\PHQW DW GHVWLQDWLRQ 2 WKDW LQGLYLGXDOV FDQ SD\ WR ILQG RXW; *DPHV 8, 17, DQG 26 DGG WKH SRVVLELOLW\ RI 

OLTXLGLW\ FRQVWUDLQWV DORQJ ZLWK XQFHUWDLQW\; DQG *DPHV 9, 18, DQG 27 DGG WKH SRVVLELOLW\ RI OLTXLGLW\ FRQVWUDLQWV WR 

*DPHV 6, 15, DQG 24. 
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Table ϭ͗ SamƉle ChaƌacƚeƌiƐƚicƐ fŽƌ LiƐbŽŶ aŶd NaiƌŽbi SamƉleƐ

MeaŶ S͘D͘ MiŶ͘ MediaŶ Maǆ͘ MeaŶ S͘D͘ MiŶ͘ MediaŶ Maǆ͘
Female 0.45 0.50 0 0 1 0.45 0.50 0 0 1
Age 20.ϳ 1.0 1ϵ 20 25 22.ϳ 1.ϳ 20 22 32
Economics Major 0.5ϴ 0.4ϵ 0 1 1 0.32 0.4ϳ 0 0 1
Grade Point Average 15.0 1.4 11 15 1ϴ ϲϳ.ϵ ϵ.3 4ϵ ϲϳ 100
Born abroad 0.0ϲ 0.25 0 0 1 0.01 0.0ϵ 0 0 1
Spent ϲ months or more outside of country 0.52 0.50 0 1 1 0.12 0.32 0 0 1
Would prefer to work outside of country after graduating 0.53 0.50 0 1 1 0.32 0.4ϳ 0 0 1
Has a job offer 0.1ϵ 0.40 0 0 1 0.1ϵ 0.3ϵ 0 0 1
Has a job offer outside of country 0.0ϲ 0.24 0 0 1 0.02 0.15 0 0 1
Money available as moving costs (Euros/Ksh) 24ϲϳ 3002 0 1500 20000 1ϴ24ϵϳ 253ϲϲ2 0 100000 2000000
Math score (out of 10) ϵ.55 0.ϲ4 ϳ 10 10 ϵ.ϲ2 0.ϳ3 ϲ 10 10
Expected value question score (out of 10) ϵ.31 1.51 1 10 10 4.00 4.23 0 2 10
Ambiguity Averse 0.4ϵ 0.50 0 0 1 0.4ϵ 0.50 0 0 1
Share of a Windfall that would put in a fair gamble 0.30 0.2ϵ 0 0.2 1 0.32 0.2ϵ 0 0.2 1
Risk-seeking Choice in Eckel and Grossman (2002) risk game 4.10 1.ϵ4 1 4 ϳ 3.00 1.ϴ2 1 3 ϳ
Point at which switch in Dohmen et al. (2011) risk game 10.1ϵ ϲ.0ϲ 1 11 20 ϳ.25 ϳ.35 1 2 21
SamƉle Siǌe ϭϱϰ Ϯϲϱ

LiƐbŽŶ SamƉle NaiƌŽbi SamƉle
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Table Ϯ͗ MigƌaƚiŽŶ DeciƐiŽŶ FacƚŽƌƐ iŶ Each Game
CŽƌƌelaƚiŽŶ iŶ LiƋƵidiƚǇ ChaŶce Žf UŶemƉlŽǇmeŶƚ FƵll CŽƐƚ Žf 

Game   Wage aƚ DeƐƚiŶaƚiŽŶ MŽǀiŶg CŽƐƚ EŶdŽǁmeŶƚ UŶŽbƐeƌǀed Ɛkill CŽŶƐƚƌaiŶƚƐ UŶemƉlŽǇmeŶƚ IŶƐƵƌaŶce IŶfŽƌmaƚiŽŶ IŶfŽƌmaƚiŽŶ
Game ϭ {50,100}*Skill none no no none yes n.a.
Destination 1 500 н300*Skill 0
Destination 2 1000н100*Skill 50
Game Ϯ {50,100}*Skill perfect positive no no none yes n.a.
Destination 1 500 н300*Skillн3*e1 0
Destination 2 1000н100*Skillнe2 50
Game ϯ {50,100}*Skill perfect negative no no none yes n.a.
Destination 1 500 н300*Skillн3*e1 0
Destination 2 1000н100*Skillнe2 50
Game ϰ {50,100}*Skill perfect positive yes no none yes n.a.
Destination 1 500 н300*Skillн3*e1 0
Destination 2 1000н100*Skillнe2 100
Game ϱ {50,100}*Skill perfect positive no yes yes yes n.a.
Destination 1 500 н300*Skillн3*e1 0 0 0
Destination 2 1000н100*Skillнe2 50 30й 200
Game ϲ {50,100}*Skill perfect positive no yes yes no n.a.
Destination 1 500 н300*Skillн3*e1 0 0 0
Destination 2 1000н100*Skillнe2 50 Endogeneous 200
Game ϳ 100*Skill perfect positive no yes yes no 25
Destination 1 500 н300*Skillн3*e1 0 0 0
Destination 2 1000н100*Skillнe2 50 {10й, 30й, 50й} {100, 200, 300}
Game ϴ {50,100}*Skill perfect positive yes yes yes no 25
Destination 1 500 н300*Skillн3*e1 0 0 0
Destination 2 1000н100*Skillнe2 50 {10й, 30й, 50й} {100, 200, 300}
Game ϵ {50,100}*Skill perfect positive yes yes yes no n.a.
Destination 1 500 н300*Skillн3*e1 0 0 0
Destination 2 1000н100*Skillнe2 100 Endogeneous 200
Notes: {} denotes parameter is randomly drawn from parameters in set. Skill level is randomly assigned to be 1, 2, or 3. Unobserved skill e1 and e2 are randomly
assigned to be either -200, 0, or 200, with perfect positive correlation in games 2, 4-ϵ, and perfect negative correlation in game 3. Endogenous unemployment
arises when odds of unemployment depend on decisions of others in the session as to whether or not to move to destination 2. Liquidity-constrained games
are ones in which some participants cannot afford the cost of moving to destination 2 and/or of acquiring information about chance of unemployment and 
unemployment insurance offered. In games ϳ and ϴ, participants can elect to pay 25 to learn which of the three possible values of unemployment applies, and
similarly for the unemployment insurance. Numbers shown are for Lisbon sample. Kenyan sample multiplies all by 100 and then presents as Shillings.
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Table ϯ͗ RiƐk PƌefeƌeŶceƐ Pƌedicƚ MigƌaƚiŽŶ ChŽiceƐ iŶ GameƐ ϱ aŶd ϲ

PaŶel A͗ LiƐbŽŶ SamƉle
Expected income gain from migrating 0.002*** 0.002*** 0.002*** 0.002*** 0.000 0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Eckel and Grossman (2002)  risk score 0.04ϳ** -0.00ϴ

(0.021) (0.02ϴ)
Modified Gneezy and Potters (1ϵϵϳ) risk score 0.13ϴ -0.04ϴ

(0.145) (0.1ϳ5)
Dohmen et al. (2011) risk score 0.022** 0.01ϵ**

(0.00ϵ) (0.00ϵ)
Principal component of risk-seeking behavior 0.0ϵϲ*** 0.02ϴ

(0.032) (0.044)
Sample Size ϵ3 ϵ3 ϵ3 ϵ3 ϵ3 ϵ3 ϵ3 ϵ3
PaŶel B͗ NaiƌŽbi SamƉle
Expected income gain from migrating 0.001*** 0.001*** 0.001*** 0.001*** 0.000 0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Eckel and Grossman (2002)  risk score -0.000 0.002

(0.01ϴ) (0.021)
Modified Gneezy and Potters (1ϵϵϳ) risk score -0.0ϳϲ -0.15ϴ

(0.120) (0.14ϴ)
Dohmen et al. (2011) risk score 0.00ϴ* 0.010*

(0.004) (0.005)
Principal component of risk-seeking behavior 0.04ϲ 0.0ϲ3

(0.031) (0.040)

Sample Size 14ϳ 14ϳ 14ϳ 14ϳ 14ϳ 14ϳ 14ϳ 14ϳ
Notes: margin effects from probit estimation shown, with robust standard errors in parentheses. *, **, and *** denote significance
at the 10, 5, and 1 percent levels respectively.
All three risk measures are coded so that higher scores indicate more risk-seeking behavior. Principal component also has higher
scores denote more risk-seeking behavior.
Games 5 and ϲ involve 2-destination migration choice, where there is a risk of unemployment if migration occurs.
Sample in each case are individuals for whom theory predicts risk preferences should enter into migration decisions.

Migrate in Game 5 Migrate in Game ϲ
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Table ϰ͗ Whaƚ ƉƌedicƚƐ ƚhe leǀel aŶd Ɛkill ƐelecƚiǀiƚǇ Žf migƌaƚiŽŶ͍
Dependent variable: Choosing a destination other than Destination 1

Full Full Low Medium High Full Full Low Medium High 
Sample Sample Skilled Skilled Skilled Sample Sample Skilled Skilled Skilled

Gaŵe ChaƌacƚeƌiƐƚicƐ
Liquidity Constraints -0.0ϵϲ*** -0.0ϵϲ*** -0.2ϳϳ*** -0.111*** 0.031 -0.0ϲ4*** -0.0ϲ5*** -0.1ϲ0*** -0.0ϳϳ*** 0.033*

(0.020) (0.020) (0.042) (0.03ϴ) (0.022) (0.012) (0.012) (0.01ϵ) (0.01ϴ) (0.01ϵ)
Exogenous Risk -0.410*** -0.411*** -0.5ϳϵ*** -0.ϲϲ4*** -0.15ϲ*** -0.2ϲ1*** -0.2ϲ2*** -0.2ϳ4*** -0.31ϲ*** -0.1ϵϲ***

(0.032) (0.032) (0.0ϲ4) (0.0ϲϴ) (0.034) (0.020) (0.020) (0.03ϵ) (0.03ϳ) (0.031)
Endogenous Risk -0.413*** -0.413*** -0.5ϲϲ*** -0.ϲ52*** -0.1ϲϵ*** -0.1ϴϳ*** -0.1ϴϳ*** -0.211*** -0.21ϲ*** -0.132***

(0.025) (0.025) (0.053) (0.04ϴ) (0.031) (0.01ϳ) (0.01ϳ) (0.033) (0.030) (0.02ϲ)
Incomplete Information 0.0ϴϴ*** 0.0ϴϴ*** 0.1ϲϴ*** 0.024 0.0ϲ3 0.022 0.022 -0.004 0.022 0.054*

(0.032) (0.032) (0.051) (0.043) (0.04ϳ) (0.01ϴ) (0.01ϴ) (0.030) (0.034) (0.032)
Observed Skill Level -0.231*** -0.22ϲ*** -0.0ϴ4*** -0.0ϴϳ***

(0.024) (0.025) (0.020) (0.020)
Unobserved Skill Level -0.211*** -0.211*** -0.2ϴϴ*** -0.30ϲ*** -0.0ϵϲ*** -0.001*** -0.001*** -0.001*** -0.001*** -0.001***

(0.014) (0.014) (0.025) (0.035) (0.014) (0.000) (0.000) (0.000) (0.000) (0.000)
Asset Endowed -0.000 -0.001 -0.001 0.002 -0.001 0.000 0.000 0.000 -0.000 0.000

(0.001) (0.001) (0.001) (0.001) (0.001) (0.000) (0.000) (0.000) (0.000) (0.000)
Three Destinations 0.155*** 0.155*** 0.1ϳ0*** 0.11ϵ*** 0.144*** 0.0ϳ5*** 0.0ϳ5*** 0.125*** 0.0ϲϲ*** 0.034

(0.020) (0.020) (0.03ϳ) (0.045) (0.030) (0.014) (0.014) (0.02ϳ) (0.021) (0.025)
Five Destinations 0.1ϴ0*** 0.1ϴ0*** 0.25ϲ*** 0.11ϳ*** 0.13ϵ*** 0.0ϳϴ*** 0.0ϳϴ*** 0.0ϴ1*** 0.0ϴ5*** 0.0ϲϳ**

(0.020) (0.020) (0.032) (0.044) (0.033) (0.015) (0.015) (0.030) (0.020) (0.02ϳ)
NŽŶͲgaŵe aƚƚƚƌibƵƚeƐ
Female -0.03ϳ 0.011

(0.03ϵ) (0.032)
Wants to work abroad -0.02ϳ 0.00ϵ

(0.03ϳ) (0.034)
Expected value score -0.004 0.001

(0.00ϵ) (0.004)
Averse to Ambiguity 0.024 -0.02ϴ

(0.03ϴ) (0.031)
Dohmen Risk Measure 0.000 0.00ϳ

(0.010) (0.00ϵ)
Sample Size 415ϴ 415ϴ 153ϵ 11ϴϴ 1431 ϳ151 ϳ151 2454 2430 22ϲϳ
Marginal effects from probit estimation shown. Robust standard errors in parentheses, clustered at the individual level. 
*, **, and *** denote significance at the 10, 5, and 1 percent levels respectively.

LiƐbŽŶ SamƉle NaiƌŽbi SamƉle
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Table ϱ͗ PƌŽƉŽƌƚiŽŶ NŽƚ ObeǇiŶg IIA bǇ Game
PaŶel A͗ LiƐbŽŶ SamƉle
Panel I:

Game 1 Game 2 Game 3 Game 4 Game 5 Game ϲ Game ϳ Game ϴ Game ϵ
Thƌee DeƐƚiŶaƚiŽŶ VeƌƐiŽŶ
   Proportion Changing Migration Decision 0.052 0.035 0.010 0.0ϵ1 0.13ϴ 0.220 0.212 0.1ϲ3
   Sample Size 154 141 105 33 152 150 151 153
Fiǀe DeƐƚiŶaƚiŽŶ VeƌƐiŽŶ
   Proportion Changing Migration Decision 0.0ϲ0 0.043 0.01ϵ 0.051 0.122 0.1ϲϳ 0.225 0.152
   Sample Size 151 13ϴ 103 11ϳ 131 13ϴ 142 145
Panel II:

Game 10 Game 11 Game 12 Game 13 Game 14 Game 15 Game 1ϲ Game 1ϳ Game 1ϴ
Fiǀe DeƐƚiŶaƚiŽŶ VeƌƐiŽŶ
   Proportion Changing Migration Decision 0.040 0.053 0.0ϲϲ 0.0ϵϵ 0.000 0.11ϵ 0.203 0.23ϲ 0.13ϴ
   Sample Size 151 151 151 152 2ϴ 135 143 144 145

PaŶel B͗ NaiƌŽbi SamƉle
Panel I:

Game 1 Game 2 Game 3 Game 4 Game 5 Game ϲ Game ϳ Game ϴ Game ϵ
Thƌee DeƐƚiŶaƚiŽŶ VeƌƐiŽŶ
   Proportion Changing Migration Decision 0.1ϲ0 0.1ϴϴ 0.142 0.15ϳ 0.1ϳ3 0.223 0.1ϲ0 0.21ϵ
   Sample Size 25ϲ 234 211 ϴ3 24ϴ 251 25ϳ 24ϳ
Fiǀe DeƐƚiŶaƚiŽŶ VeƌƐiŽŶ
   Proportion Changing Migration Decision 0.1ϵϴ 0.15ϳ 0.15ϴ 0.11ϵ 0.1ϳ5 0.1ϴ3 0.1ϲ0 0.1ϴ0
   Sample Size 24ϳ 21ϳ 202 21ϵ 22ϴ 230 244 23ϵ
Panel II:

Game 10 Game 11 Game 12 Game 13 Game 14 Game 15 Game 1ϲ Game 1ϳ Game 1ϴ
Fiǀe DeƐƚiŶaƚiŽŶ VeƌƐiŽŶ
   Proportion Changing Migration Decision 0.213 0.211 0.20ϲ 0.2ϳ1 0.13ϳ 0.1ϳϵ 0.210 0.1ϲ3 0.1ϴϳ
   Sample Size 254 251 252 251 ϳ3 24ϲ 243 252 24ϲ
Notes: 
Sample Size shows number who choose either destination 1 or destination 2 in the three or five destination version of the game.
Game 4 is omitted since the moving cost varied in this Game. Sample for Game 5 versus three destination version Game 14 is restricted
to those for whom chance of unemployment in Game 14 was drawn to be 30й, the same as Game 5. 
Under independence of irrelevant alternatives (IIA), choice of destination 1 vs destination 2 should not be affected by addition of more
destinations, and so proportion changing decision should be zero (conditional on choosing either destination 1 or destination 2).
Panel B considers whether choice between destinations 1, 2, and 3 in three destination game is affected by adding destinations 4 and 5.

Compared to Migration Choice in Two Destination Game

Compared to Migration Choice in Three Destination Game

Compared to Migration Choice in Two Destination Game

Compared to Migration Choice in Three Destination Game
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Table ϲ͗ Whaƚ ƉƌedicƚƐ ǀiŽlaƚiŽŶ Žf IIA͍
OƵƚcŽme͗ ViŽlaƚeƐ IIA

Gaŵe AƚƚƌibƵƚeƐ (1) (2) (3) (4) (5) (ϲ) (ϳ) (ϴ)
Liquidity constraints possible -0.002 0.000 0.001 0.00ϴ -0.043* -0.043* -0.044* -0.04ϳ*

(0.020) (0.01ϳ) (0.01ϳ) (0.022) (0.022) (0.023) (0.023) (0.02ϴ)
Exogenous risk 0.103*** 0.0ϵ0*** 0.0ϵ0*** 0.11ϴ*** -0.03ϴ* -0.043* -0.043* -0.0ϳ0**

(0.033) (0.030) (0.030) (0.041) (0.023) (0.023) (0.022) (0.02ϴ)
Endogenous risk 0.102*** 0.0ϴ2*** 0.0ϴ2*** 0.11ϳ*** 0.004 -0.001 -0.001 -0.00ϴ

(0.035) (0.031) (0.031) (0.042) (0.023) (0.022) (0.022) (0.02ϲ)
Incomplete Information 0.0ϲϳ*** 0.04ϳ** 0.04ϲ** 0.050** 0.0ϳ5*** 0.0ϳ4*** 0.0ϳ5*** 0.0ϴ5**

(0.024) (0.022) (0.021) (0.025) (0.02ϳ) (0.02ϳ) (0.02ϳ) (0.034)
Observed Skill Level -0.02ϳ*** -0.02ϳ*** -0.02ϴ -0.014 -0.015 -0.02ϵ

(0.00ϵ) (0.010) (0.020) (0.013) (0.014) (0.024)
Unobserved Skill Level (in 100s) -0.04ϳ*** -0.04ϲ*** -0.045*** -0.02ϵ*** -0.02ϴ*** -0.030***

(0.005) (0.005) (0.00ϲ) (0.00ϲ) (0.00ϲ) (0.00ϳ)
NŽŶͲgaŵe AƚƚƌibƵƚeƐ
Female -0.000 -0.001 -0.011 -0.024

(0.01ϲ) (0.021) (0.022) (0.025)
Wants to work abroad after graduating -0.001 0.00ϴ 0.020 0.040

(0.01ϳ) (0.021) (0.023) (0.02ϳ)
Number of expected value questions correct out of 10 -0.003 -0.00ϲ -0.000 -0.002

(0.004) (0.00ϲ) (0.002) (0.002)
Averse to Ambiguity 0.023 0.032* -0.010 -0.030

(0.01ϲ) (0.01ϵ) (0.021) (0.023)
Risk-seeking first principal component -0.00ϲ 0.001 0.001 -0.002

(0.005) (0.005) (0.00ϲ) (0.00ϳ)
Sample restriction none none none skill 1 and 2 none none none skill 1 and 2
Sample Size 2104 2104 2104 13ϴϴ 3ϲ13 3ϲ13 3ϲ13 252ϳ
Notes:
Marginal effects from probit estimation shown. Robust standard errors in parentheses, clustered at the individual level. 
Outcome is whether choice in 3 or 5 destination game violates independence of irrelevant alternatives compared to choice over 2 destinations.
Sample restricted to those choosing either destination 1 or 2 in the 3 and 5 destination games.
*, **, and *** denote significance at the 10, 5, and 1 percent levels respectively.

LiƐbŽŶ SamƉle NaiƌŽbi SamƉle
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Table ϳ͗ DŽeƐ Game BehaǀiŽƌ Pƌedicƚ MigƌaƚiŽŶ AcƚiŽŶƐ͍

PaŶel A͗ LiƐbŽŶ ƐaŵƉle
Has looked for 
work abroad

Offered work 
abroad

Currently living 
abroad

Chose "home" in labeled game ϲ1.3й 2.5й 2.5й
Did not choose "home" in labeled game ϵ0.ϲй 5.3й 10.3й
p-value 0.005ϳ 0.3ϵϵ 0.04ϵϴ
N ϲ3 13ϳ 13ϵ

PaŶel B͗ NaiƌŽbi ƐaŵƉle
Has looked for 
work abroad

Offered work 
abroad

Currently living 
abroad

Chose "home" in labeled game 25.0й 0.ϲй 0.ϲй
Did not choose "home" in labeled game 41.ϲй 4.ϲй 1.1й
p-value 0.011ϵ 0.03ϴ2 0.ϲϳϵ1
N 213 242 242

Notes: Sample is 140 individuals who were reinterviewed, sample for has looked for work abroad is conditional 
on having looked for work at all.

Notes: Sample is 242 individuals who were reinterviewed, sample for has looked for work abroad is conditional 
on having looked for work at all.



 

44 
 

2QOLQH ASSHQGLFHV 

ASSHQGL[ 1: 0HDVXUHPHQW RI 3UHIHUHQFHV 

MRGLILHG GQHH]\ DQG PRWWHUV (1997) WDVN (QRW LQFHQWLYL]HG) 

3DUWLFLSDQWV DUH DVNHG WR LPDJLQH WKH\ ZRQ ¼100,000 LQ D ORWWHU\, DQG WKHQ WROG WKHUH LV DQ 

RSSRUWXQLW\ IRU DQ LQYHVWPHQW LQ ZKLFK WKHUH LV D 50% FKDQFH WKH PRQH\ ZLOO GRXEOH 

LPPHGLDWHO\, DQG D 50% FKDQFH WKDW DOO WKH PRQH\ LQYHVWHG ZLOO EH ORVW. 7KH\ WKHQ KDYH WR 

GHFLGH ZKDW DPRXQW WR LQYHVW. 1RWH WKDW LQ WKH RULJLQDO *QHH]\ DQG 3RWWHUV WDVN, WKH JDPEOH KDV 

SRVLWLYH H[SHFWHG YDOXH DQG VR ERWK D ULVN QHXWUDO DQG ULVN-VHHNHU VKRXOG LQYHVW WKH HQWLUH 

DPRXQW. :H PRGLI\ WKH WDVN VR WKDW WKH JDPEOH LV D IDLU RQH, HQDEOLQJ IRU PRUH JUDGDWLRQ LQ ULVN 

DWWLWXGHV. :H WKHQ FDOFXODWH WKH VKDUH RI WKH ZLQGIDOO WKH\ DUH ZLOOLQJ WR JDPEOH, ZLWK KLJKHU 

VKDUHV UHSUHVHQWLQJ PRUH ULVN-VHHNLQJ EHKDYLRU. 

EFNHO DQG GURVVPDQ (2002) WDVN (LQFHQWLYL]HG) 

3DUWLFLSDQWV DUH SUHVHQWHG ZLWK VHYHQ JDPEOHV, HDFK ZLWK 50/50 RGGV RI HLWKHU RXWFRPH, VWDUWLQJ 

IURP D VDIH DOWHUQDWLYH (100 JDPH HXURV IRU D KHDG RU WDLO), WR KLJKHU H[SHFWHG UHWXUQ EXW ULVN\ 

JDPEOHV (XS WR 0 IRU KHDGV, 400 JDPH HXURV IRU WDLOV). 7KLV LV FRGHG IURP RQH WR VHYHQ, ZLWK 

KLJKHU VFRUHV UHSUHVHQWLQJ PRUH ULVN-VHHNLQJ EHKDYLRU. 

DRKPHQ HW DO. (2011) WDVN (LQFHQWLYL]HG) 

3DUWLFLSDQWV DUH SUHVHQWHG ZLWK D VHULHV RI FKRLFHV EHWZHHQ D ORWWHU\ WKDW KDV D 50 SHUFHQW FKDQFH 

RI SD\LQJ 300 JDPH HXURV DQG D 50 SHUFHQW FKDQFH RI ]HUR YHUVXV D VDIH SD\PHQW. 7KH VDIH 

SD\PHQW YDULHV IURP 0 WR 190 JDPH HXURV RYHU 20 FKRLFHV.  :H ORRN DW WKH SRLQW DW ZKLFK WKH\ 

VZLWFK IURP WKH ULVN\ ORWWHU\ WR WKH VDIH SD\PHQW, ZLWK D KLJKHU QXPEHU LQGLFDWLQJ PRUH ULVN-

VHHNLQJ EHKDYLRU. 

APELJXLW\ AYHUVLRQ 

3DUWLFLSDQWV DUH WROG WKH\ ZLOO SOD\ D JDPH ZKHUH WKH\ GUDZ D EDOO RXW RI D EDJ ZLWKRXW ORRNLQJ, 

DQG LI LW LV WKH ULJKW FRORU WKH\ ZLQ. BDJ 1 FRQWDLQV 4 UHG EDOOV DQG 6 \HOORZ EDOOV, DQG LI WKH\ 

FKRRVH WKLV EDJ, WKH\ PXVW   GUDZ D UHG EDOO WR ZLQ. BDJ 2 FRQWDLQV 10 EDOOV, VRPH \HOORZ DQG 

VRPH UHG. 7KH\ JHW WR GHFLGH ZKLFK FRORU EDOO ZLQV, DQG WKHQ PXVW FKRRVH WKLV FRORU. ,QGLYLGXDOV 

DUH DPELJXLW\ DYHUVH LI WKH\ VHOHFW BDJ 1 LQVWHDG RI BDJ 2. 



 

45 
 

 

AƉƉeŶdiǆ Table ϭ͗ TeƐƚƐ Žf RaŶdŽm AƐƐigŶmeŶƚ iŶ LiƐbŽŶ aŶd NaiƌŽbi SamƉleƐ

Unobserved Block Unobserved Block
Skill Endowment Skill Order Skill Endowment Skill Order

Female 0.ϴ11 0.141 0.2ϳ5 0.022 0.042 0.ϵϳ4 0.512 0.3ϴ0
Age 0.124 0.34ϵ 0.ϵϴ3 0.ϳ55 0.000 0.ϵϴ1 0.ϲ03 0.30ϳ
Economics Major 0.ϳ3ϵ 0.ϵ5ϵ 0.40ϳ 0.114 0.5ϳ3 0.ϲ3ϲ 0.452 0.ϳϴϲ
Grade Point Average 0.024 0.4ϵ5 0.ϳ1ϴ 0.3ϲ4 0.02ϵ 0.ϲϵ0 0.3ϳϵ 0.ϵ52
Born outside of Portugal 0.ϲϴ5 0.ϲϳϲ 0.21ϴ 0.ϲ45 0.3ϲϵ 0.ϵϳϵ 0.3ϲϵ 0.3ϲϵ
Spent ϲ months or more outside of country 0.420 0.21ϵ 0.1ϲ5 0.3ϴϴ 0.ϲ5ϲ 0.ϳϲ3 0.ϵ25 0.255
Would prefer to work outside of country after graduating 0.045 0.223 0.41ϵ 0.230 0.051 0.0ϵϴ 0.ϴϲ0 0.ϴϳϲ
Has a job offer 0.ϵϴ1 0.ϵϴ3 0.4ϲ0 0.0ϳ0 0.52ϲ 0.ϳϲ1 0.3ϵ2 0.5ϲ5
Has a job offer outside of country 0.455 0.02ϳ 0.ϵ2ϲ 0.ϲ24 0.54ϴ 0.435 0.ϲ35 0.502
Money available as moving costs (Euros/KSh.) 0.ϵϴ1 0.ϵϴ5 0.1ϳ3 0.ϲ0ϲ 0.413 0.423 0.2ϳ4 0.2ϵϵ
Math score (out of 10) 0.11ϵ 0.ϴϵ0 0.ϴ0ϲ 0.ϳϴ1 0.42ϳ 0.311 0.1ϵ0 0.ϲϲϴ
Expected value question score (out of 10) 0.ϲ0ϲ 0.534 0.12ϴ 0.ϵϵ1 0.ϳϳϵ 0.ϴϲ2 0.43ϲ 0.232
Ambiguity Averse 0.2ϴ5 0.ϳϲ3 0.5ϳ5 0.ϵϳ5 0.3ϳϴ 0.5ϴϲ 0.5ϳ2 0.ϵ30
Share of a Windfall that would put in a fair gamble 0.3ϴ0 0.ϵ5ϳ 0.ϵ0ϳ 0.502 0.ϲ4ϳ 0.ϲ53 0.5ϲ5 0.2ϴϲ
Risk-seeking Choice in Eckel and Grossman (2002) risk game 0.55ϵ 0.123 0.ϵ55 0.334 0.1ϵϳ 0.41ϴ 0.25ϲ 0.ϴϳϵ
Point at which switch in Dohmen et al. (2011) risk game 0.ϴ1ϵ 0.ϴϲ5 0.ϲϴ1 0.ϳϵϲ 0.ϳϵ1 0.0ϳ3 0.435 0.1ϲ2
Note: each cell shows the p-value for testing that the variable listed in the first row (e.g. female) is orthogonal to the randomly assigned levels of the column.

LiƐbŽŶ SamƉle NaiƌŽbi SamƉle
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ASSHQGL[ 2: ([DPSOH 6FUHHQVKRWV 6KRZLQJ 'HFLVLRQ WR EH 0DGH 

*DPH 1 
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*DPH 17 

 

 


