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Risk aversion and time preference are fundamental variables when people
make financial decisions, but there are numerous opinions for how to
estimate them. Researchers frequently estimate the demand of financial
products with an ordinary survey, where subjects provide self-perceptive
information. Given that behavioral financial questions are included in the
simple questionnaire, the subjects may misunderstand such questions, or
may not be able to completely understand the importance of the concepts
driving them. Therefore, subjective bias could be implicitly problematic
in many surveys, rendering their results untrustworthy. Although
researchers can draw their conclusions based on the data collected from
the survey, the economic results may be distorted or prove insignificant.

This study takes the behavioral and experimental economics explored
in Kahneman and Tversky (1979) and applies those theories to a financial
product, such as a single payment annuity. This is a relatively new
product in Korea’s aging population, thus demand for it has not been
analyzed in the Korean context, despite the popularity of such products
in the U.S. (Mitchell and Utkus, 2003).

Following the method of eliciting risk aversion proposed by Holt and
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Laury (2002), we develop a new measure of risk aversion that is modified using the quantile
normalization (Bolstad et al., 2003), and use the measure to check for subjective bias when
choosing an annuity product. Time preference is also very critical in financial decisions. We
propose a time preference measure that follows Coller and Williams (1999) and use it as an
objective measure of the subject’s time preference.

We design an experiment in which the subjects are guided by the instruction and payoff
schemes, and follow several sessions. The participants choose a lottery from a pair of lotteries
whose payoffs and probabilities are different, revealing the participants’ risk aversion
preferences. In the next experiment on time preference, the participants choose a lottery from
a pool of several featuring different interest rate payoffs with higher and lower payment spans,
depending on the interest rates. During the experiment, the participants’ choices reveal their
time preferences for our analysis.

In addition to the results of the aforementioned experiments, we collect the participants’
background information, such as financial status, financial literacy, and intelligence. Given the
dataset, we can then find that the subjective answers from the survey are not significantly
related to the financial decision on single payment annuity. This allows us to verify that the
subjective bias exists, and confirm that self-perceptive surveys are not trustworthy in choosing
financial products.

We also compare the self-perceptive answers and the experimental measures to test which
methods are more reliable and significant. The results show that neither approach significantly
determines time preferences and risk aversion in some model specifications.

We construct the bias variables of risk aversion, time preference, life expectancy, financial
literacy, and intelligence using the differences between the subjective answers and experimental
results. Thus, when we execute econometric models with the bias variables of interest, we
discover that the biased self-perceptive and experimental measures of the time preference, risk
aversion, life expectancy, financial literacy, and pension literacy are significant determinants of
the demand for single payment annuity. Therefore, the preferential and behavioral variables are
critical in choosing financial products such as annuities, rather than the self-perceptive answers
in the survey. We also run a Heckman two-step regression of the premium of the single payment
annuity and find that financial status and portfolio are the most crucial determinants, regarding
the moneywise incentive.

Finally, the time preference and risk aversion experiments we design reveal that behavioral
and preferential biases are critical in choosing financial products. Therefore, we conclude that
researchers should take bias variables seriously when they estimate the demand for financial
products, even after controlling for other variables.

Keywords Single Payment Annuity, Experiment, Risk Aversion, Time Preference, Subject Bias
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S Az 7hgol
HlEe] ols) +38

HaeES vlaslo] Haslal 7|epeES avlellnh. AVARS e 7idaea.e] 248110

ool Pk AEA ATEL AnkFgol o] ulol ol e] et Aol
T8-S AR Al ARASS AL o|=iE ti7]o] AuE KA B EH
Aol tel] 27 58-S Sofst Tk Aol] ol o o] L Aojch Ando

and Modigliani(1963)7} AJofE7] 7HES I T2 =5 ZJARS: AW AT JeH|=2

RH{sl= Zlo] 2F ™ol A= Yaari(1965) 4% o]ojA Ag7IE o] &BlE
BE3Ksmoothing) dl= Zlo] Yo -8 Sthste] 24 sidS =Estar Qlet, ofof Tt
Davidoff, Brown, and Diamond(2005)& 1 420.0]2-8 HPAAA Eebdst AR5l A =
28] A duslsto] mgE& FHlsk= Zlo] Fed U S5s3It Barsky, Juster,
Kimball, and Shapiro(1997)-2- 7219] aejz] B3} meist 93 ZHAE, AZHAS, 7|7t
7t Aol tigk A wfetu|e| o] S Toto] A-Fsdit, e 4 A4 ool vt
e o] 245 Alwstalon] AH F Al E, 7IA A 52 718l 71
A glojA o] FA S HalT,

Kahneman and Tversky(1979), “12]3 Thaler & 5HOE T6-4] A= A58 ZAlst

o2 HolAA] el ZwofA] uleki 7] AJ&Fs9ic}. Mullainathan and Thaler(2001)0]
olstH AFA ZAste] 7Hgek 17t A S8ttt HARE WAk Ql=t] o=

‘bounded rationality’, ‘bounded willpower’, Z12]1l ‘bounded selfishness’ & =€ 4=

_{

o, oiet e Sde due ZA wEARel FEAI7] AR Zlo] et

(behavioral finance)©]t}.

A7 7KIsag BRade FAE - 383



SEE thHIsh= Qe A7) 7ol ok ax5ef Afutglo]l dAESE Anlatest
Azlo] Zgr]ojof A9t Banks, Blundell and Tanner(1998)0]] 251 o]i= ARo] ofjm
SEe} Ao aB7t gk Ao= dEA Utk ®3F Brown(2001)-> HRS(Health and
Retirement Survey)At&E ol&sto] APYE, Aoy, FIuE, Tg|al FHAS
7Hlof SO Audt s Fgstglon, o] ol 2ok thEA] ok A7 Eet

A4 717t 5ol Tadt aYS Wl of=dt AEA ol2it dAe W= 2HE
tiulsh7] ffeh SRt ASe] FEoll &3t Aol Fela 4n|, A% Aoy A7)
Aloeh ti3ea] Al 24 siejAReke] ‘Aeha el AIEA A7 24 9] el 7] ®

Sltt. AEA AR ol2or A Agst Ae7h AL AmelA W EA A3kl

ol8 AFHZS(annuity puzzle)o|gt HE
5 2EAOIA AHelo] 247 IToI AHES AEishe AL T8 AR SO AE

ofgl & Fofl shtolal B3| 28 Ee AU A=, HES 23t gedEeS
Aeslk= SERAE F40 AT ZAEY] A o &1t ol ARt 11 Ak 4 | Fol
A7 whzoll Zi7H1e] feld e 7Itshr| ofee: ZAlEelth 25 o5 A4
Aol ot giulE 7HQ1] FelE Rl Adele] A= Arshe Aola7] 7HdE o83t 154
AR OB HEE 98 4 Goks BAl Sy deked ezt gy
ARSE von ¢ Qo] Ba A AL AREge,

QT3 AT HARE ATES FEANS] TAo] B BASE A=k ek
Lusardi, and Mitchelli(2007)2 T}2] 2EZ 50| F-g4]4of tiaf 7]22]Q] R|4]o] FX]
sl 0|2 oIl dAFs) F=35ctar A &5}t Gustman, Steinmeier, and Tabatabai
(2007)2} Chan and Stevens(2008)= nj=t L2A}=-2 Holo| 718t DC ZHE +A|Fo=
EErh3 9™ Brown and Weisbenner(2009) oAl 2EZ2: O] A4S olfolA] Hgk
A A5}99t}, Carroll, Choi, Laibson, Madrian, and Metrick(2009)2 E|XAF9] =&
Aeom SEp B0l HEFS neld

il Slo1 ARFAR Telio] AV ke A9l tiat A7Ee LS QS
rasisfiof skokal 4431 Choi, Laibson, and Madrian(2010)0] 111, 2EZHe] 27|24
CEEZH O 2 7123t Madrian and Shea(2001), Beshears, Choi, Laibson, and Madrian

(2009)0] Qo u|gf Hol HA52 =272 A== A Benartzi and Thaler
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(2007) 2k AME A Aol A wlwe] oA, g, Aol FAel wet SEEH 0]
G218 913l Brown, Liang, and Weisbenner(2007), Benartzi and Thaler(2007)7} 91tk
T ol A2 v A ARl of3t FasiA] ok AR HRlehe A=
Calvet, Campbell, and Sodini(2009), Choi, Laibson, and Madrian(2009)¢] ¢J. 0 Ho]o]
7215 0] 2demol] FPHITHS 1l Choi et al (2010) o] AHE] &5o] Thet Faigtol
AREo] IS WK, e HHE ugelHo R olgalol BgAHE AlY

;{] A5}

1

Folal g Aesk= ko] tigt eI+50] Qltt. Choi, Laibson, Madrian, and Metrick

(2006) =2} E2] JHUAE A3 2ol o2 HE AdEoR 919 sfldo] 9 oF =i

A0l AASE NS HAY AR BAHom FUH AR

2] oLt
el o® tE Ao g QIRJsh= el et 4el4] ol (mental accounting)Zr YA A
ard a

(]

nd Ransom(2011)7} QJth. Agarwal, Driscoll,
Gabaix, and Laibson(20091& Aol57o] 714k G 28244k Aelo] ulghel dat 281w
Argslar it vl5ie] IRA%} 40100l A5l Al sl Argite] ZAjaict
= o o} ofefat LE|Ao] AFILE e Tolo] T Al ssio] EAFsA 9171
o] e BE AZARe} FApEsor shAlqk 412)H olko] ola) =gt Folo] Hgiuo]
Ol 7S 213 4= Ik ThE AR 0] 25| A 18t AR aeAe] Bk

ofy
5
tlo
ruf

Y A2 wiA e G mN ZEALA W sdo] Zop A HOE 7= Alo]
Il Aol v Whe ZIQLES MolT 9 H] ofeiet Ak eRsloly s
"]&{(Procrastination) & Ago| 7155hy AI7F S Ao W= 213t 7Ex| K hyperbolic

discounting) 2= A3} A&7} 9JtHBeshears, Choi, Laibson, and Madrian, 2010,

e FHQle) Aot ez S/dof wet o] 24 Lyt vzl ] AeAAG

P9I EHES AT AAS Folol Wl Sk wiSo] BAlo] WYHUL 0|2

53] AdAGAISH ol A 91337 (risk aversion) 43> Holt and Laury(2002) ©]$-&
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MPL(multiple price list) %' S5to] 129 o] theh ulefu]eE F4saL Qi
Andersen, Harrison, Lau, and Rutstrom(2006, 2008)3} Harrison and Rustrém
(2008)9] A= Zeo|y A ¥H(framing effect)d] FAIU A8 o] A7t 7ko] o3

+= A (interval response problem) 5= B3}l 2517 ¢l == fxZQd

AT=2 FH3Ith Quiggin(1995)2] YUukSHE (generalized) H]-o|& F-8&(non—expected
utility) ©|=29] 7|% 3}¢f|, Wakker and Deneffe(1996)1} Diecidue and Wakker
(2001)= B0l gt 7Hgo] gl Bl-olS &8 WHES AXSHSITE. E3F Drichoutis
and Lusk(2012)= & 7102 Qs &&= a3 (confounding effect)”} WAY3}A|
%% = Holt and Laury(2002)9] WHES 474351321, Abdellaoui, Driouchi, and
L'Haridon(2011) ¥} Bruner(2009)= &89 A7|Htt= B4 7)o HIE 1835t
=90l o]&3=(rank dependent) E-&A|AE X} HYE3| 15Tt Dave, Eckel,
Johnson, and Rojas(2010)©]4 Bosch—Doménech and Silvestre(2013)2} 22 %19
AF-E-S Holt and Laury(2002)2] ¥ 20] XA 24513 | A@zlo]A v g
NEAIS Baigho A Helo] B8 AN S 907 thiel, A o] olA
NABANAL S EolT AFe) RS U 5 YrS H} e Fe

HMHES AlZs I QU 92 A3}t Hirschauer, Musshoff, Maart—Noelck,

and Gruener(2014)= o & 4ZF(population level)2] EAoA= ddAJo] ¢l

HHO R Qs e T IE LIRS Ao R2M A (bias)E €Y T U=

ARSI, o] A 4 i FAoA= S o] E 4= itk Dohmen, Falk, Huffman,

=

2 Ao 2 3t | F FAHrepresentative
survey) 9] AR E HgO R EAS Z1gste] A3 HAF BE oS S Hrt
“$AIZAtE. Charness, Gneezy, and Imas(2013)= A5 &l f1l et k=
= i EE] i /HeE avlekar, olEo] 7HK A whxdel dia FA <l
& AlAlstAT
ZBABoA Fadt E st Ao afefulE= Azt tigh Sl FFohe ol
&k Aolt}, Coller and Williams(1999) o] F=2 &S] FoH aot vlef| T Alol|A|e] FH
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SY=joiA] gt o] = Andersen et al. (2006)> MPL 41E o]-83F A7 5.9]
chefeh WHAS =951 9™, Andersen et al. (2008)-2> &3} A7tol| T3 FA| ATE
EE3h= HAS =983 Read, and Roelofsma(2003)= oA A=441 a9
PAE =951t} Andreoni and Sprenger(2012)= ¢J&of thgt =} AT S-S
JHAE 22 4= glen ol A em F4517| ot AAHHE AAISHIT
2hH Qlol| thet A+-52 Y1 M(risk tolerance) @] 7i\d 0= ofsfE7] %= g}, Hanna
and Chen(1997)¢]] oJ5hH ZEEZ] 29| 7|t)a-8-524 E3f 3342l 37| (subjective
Fe R frARE A
H|5)] Azl Y@M (objective risk tolerance)= FAFAIQ] HA| AARHH] F-gAFAR]
H|Fo|u FARMLE] RE7| A8 Fo' ofsto] wh7]7} 208 oFor A7|et FARAe]
T R BEeke 3R 2EE S Yok A SR YERTH Hanna,
and Waller(2008)-& 7}AZEE2] 0] 243t AAHEHE Qlsf 1Azl gt A1)
A5 9 7| A 840 RS E Ilelulel AR 2 EET] 0] PAE AuE
AAANE=S] Nde A8 (risk capacity), 7| 522 F-28I31t}. Kapteyn and
Teppa(2011)-2 A2 th2 7iQl 7+9] Y& A5 (risk preference)S Barsky at al, (1997)0]
ARG HRE SEERRE ool i o' QIRASE S Asiglon Az ot

AT 7o R sz SAHo] 7P Aol wrial sk om of= ZAIsH olgo]

risk tolerance)+= A4 Y8351 48K risk aversion)S =

o
ol

B} H x2S SEAte] F-ojektinancial capability)S ETFHAE
R
olSlolE ABHES VT AFl dTE0] AR AN S FHoR Wi
AJZFSGITE Agnew, Anderson, Gerlach, and Szykman(2008)2 73l AFSdw-S- F3t
) A% Sjoll o] ol MoV Zalek Tlo] chek A7 Aasle] TEE defaul),
5280 ] Y (framing) S} AmEoron] SiHsluEe)l 28140 HolE FASIAE
ojAo] FARTE ¢ oL wo] k= A o2 YERYT) Brown, Kling, Mullainathan,
£ Lohs | EH YT b ZH YO R FEste] FAb
=Y shollA, A2 249 Qlo] =& HES 7 mi=Ao)A] erom 72%2] SHAE

o] SEefQlol ] e MEsts W, FATHeH 2199] SRl AFE HEste

O

and Wrobel(2008)2 ) AH]

78RS UERITE Gazzale and Walker(2009)= A& &3 7183t 27|58 7Hendowment
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ololct. T3k AEIHO] BA|) ©r% (ordering) THE WASIATH
Rarene| ghi Aeleks AEgo] ulslo] A0 AEg0] el

AR S ARSI olfRt &97F FEMe B9 ARFEYAA FEE il olg
olgsto] Aast =S AL ol9} vEo] SAAEI Bdk A=+ Lown and
Robb(2011)¢] l=H] ol= SAIAwl tigh THolA Hist wzede ez 24g7]oY
Bz gl et At e Sl duves FAY 4 dglen aseEo] waolle
Skl SHARES] SAIEol iRt ofsee) S84 0] M W EolRl o] SAIH
e FAR Qlele] 7Rl a e W2 WO R LER = 2YE H3ler, o]
ek 214 Bl ql4je] o] Aust 50| ejlolH oE siash] s

AEPElo] gt o) ASE, dHel, FAT(2006)= AT 719EA 2918 BAfsie] =l
A7 IREeS, AR Hde] Bas, ARSIV Hel el Ak,
A0 eRu] s, AT A7 e A R0l ok, 7 el
FETE FEEE B 7RI 9FS 7FsAol oItk 2TE Adeh 43012
N Aa-E HArt 7P BGshA] o2 7A9] S44S vlatste] 71 &9 %, 719
Bt £50] 275, PG ARl s, AGFolY mFn| ] AS5E2AS
7R B-das, diSshe 2E7IRe] A4, 33 oM 52 109 ol ASAR I
7P 7, el RSN 7S g feE SARE AElelA ddES
Hfeh 2E0] ol o= Yeldal, It date el digh ot Jsgsiict
=ollA SAIAET AT AR 0174](2012)7F . °of= 1,400 Zof Fot=
Hlo[8E 830 AAl SAea 71 thde= Aol Higt AdeRes S4sk=t]
A A]le] Adezt HoBE o83ttt 7o gol iRt o] wthA gt 1 2]
g B2 AEAQ SAIAE AlE 7Hdo] ATERIAL AnAet IPgellA SAIGT T
FAA Adaeh= edo] S o2 velyith W2g(2012)2 - AN 7IlefRdel

V&= Fe 8YsS S AT 7HIFl SF= F= 8 24 &

N

il

)

3) 287122 ZHIN S5 28 HHE
2MZ, 082015, BEH(2008)2 %
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HEA71AL FFA 02 5000] S FESIN AR A 5 o Qs S AR e
AR7 e Fsiht G684 FRt A7 IE 19] o ooz AAI gl gt a7}
80| 7hethes ARSI A AFoll tigt a5 7l SlolAl
AZt= 40~59M1= Hgsto] =2 Zraso] glon SEE FHlske AdE tdez
shdeh (GE 1f o] 5009 2] AEe] AL EEsh] 9ate] i W A H|Eo| =
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40~44 | 45~49 K| 50~54 A 55~59 A TOTAL
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OIFmOAl 17 17 17 13 64
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ME ARt EXZRY EXiYZRY
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e 56(11.20%) 1.797(29.61%) 1,194(22.24%)
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Il Y EAS 770058+ £ - -
(7Hol) . 336778 & 439.79 ot 9
HEAXIAL B9 ZEoH 53,520.400F 2 62,233.810F 2 72,779.56 3t £
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257 gaEE 2A0z 257 guEE 2dos
108 5 142 208H8 8 1o 5 142 38318l g
108 5 o2 163H8 B3 10 5 9¥e 18r8 2
=gl Y 23 2 280 Y= 23

A=l Hao] ol 31k ARE deziee]
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AR SIS BIsti o83 4= A B,
OIS JIes] Mgsha BelETel e wame] A S4o] $Ust)
oS B B2 11 ool HEE Ho| B Bho] PES yi e
913915 B (quantile-quantile plot) o4 £2£0] BAA Exo] BT wele]
HES vl 4 90] BE HolRol B2 gk thZMl(diagonal ling)Aol] 91151
SIths ofolclojo] 7]ukstnl, 5 Haellx] FUTH Holo] $1AT e ¥ glol Baow
OISR WS ARk olejgt ofoltjol o) Aflom Sk 4 glow, wiok
M) Hole} HE/} B e HES A Qleke, Mol Hok-Hek o]

1 1

=
oA o}, &, o 2 ¢SS Fol 29 AEE Y 4= Jltk(Bolstad
et al., 2003).

dlole HE) U] ek gl4ol STt ghe ol Tigpe a=

WA, Zol7t pol AHe) HlolE] HELE: p A7 XS 74 Blole] vjEels X 2 ARk
oluf Zjzk] glolg Wl MY Dol NG} ThEoE X9 BE Hlcolum)S
BAEOR AU X,,,, 2 AT, o) W) Hghe T8 2 kel th Fgstol

X, 2 ATAT e X, o BE A4S xo} T ¢ Ao nH
BT HofE] ELA Xy, 005 BE 5 ULk 0} F3kH 02 Bt 71
swsl, ozl ARe] dlole] el chste] chemt o] kX K WE g, = (g g
(o714, k=1, -, polu], M=1, - M)E AAoka, FUT £J50] 128 gh5o] M
el Bole-Role wie] AN $IXSHES ofdlel ol ¢ F TSl
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Density Plot of slope01, Quantile-normalized

Density Plot of slope0l
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7I2AR] IRFs o] AR FEE efslal ol Y S Atshe ol $8E = Lot

oA=L A5k o2 HEg 2715190t ¢1X])%58 H|AEE Frederick(2005)0]
Aokt CRT(cognitive reflection test)ol|A] =3t 47]|12] Eo1S- o851t HgARE A"

oA FEFA HHL W FRT fbolt), B8] T LS RS HEY AHEAL]
B WA AT B HIF 710l GFS v1A AOE ATl FAFEAHES

AR 2710k EE A AEE SRS UFolnR FAldAle] FEAY

TAPE = 83 ol thE w84 HeEH SEAV Ao TAaS S it

olea T, ATA AL e o]l REAAIS] FAEE 17 Sfelo] Ak A oS
T APHGE 3715100 ol tiit S BAR] SIstel AT oiE
MG SRR, (E 8-S o159 AKEARS HolFu gt

2 HE MY HXAEY 2EAHNHIE, 2E 0 A4t
O, CXls™, ug 529 7[et SH Ha0f e RASAZ0ICH
Han Mean St.Dev. Had 07H(%)  1~27H(%)  3~47H(%)
Z2XAH|IZ=(%) 0.22 0.17
SE|0of|AMEH| (T ) 311.96 140.64 N 77 (15.4) 254 (50.8) 169 (33.8)
TIRAS(EE 2 772.05 645.82
N(%) if N(%) if _ _ o
HaH 7t = 1 2= 0 Hay IE & st =
HA HA
ZAEXIHE 365(73) 135(27)
X7 ASHE 409(81.8) 91(18.2) fmi=2 59 (11.8) 329 (65.8) 112 (22.4)
JNRIAZHESHE 343(68.6) 157(31.4)
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Qltt o]#A| E&H4) o] B4 (binary variable) ©]2& logistic regression(logit) M &S

ol g8to] HALS AR, logistic WHE SeUFEE] HI(domain)©] I} T

AHlo] Zo] Ul el maololA] Take Y4 Agsilo] Solsltt. oleiat
o[ H4E FLMER e WYL probit BHo] GOt T mFL A2 Zjol7t glojA]

(B 9) AIE 93 7tYolsgtel A0l 2QIXIZEHH 0|8 FHZ
2 HE S4HSZ YA SH20 7HYE oE0] 6{EE AREsH'IE ol 1S Bofst, ‘otLchof 08 BoiE)
logit 239 EMZNE &0t dYHaL2 = OH2A XHA0| 201S Hotet 0l2fME, YI-snl, 7|y,
A4, ASXANY Hzof tish GHE AME6IeH, SXH+Z XSS, FAREXEY, SEXMIHIE, 15,
A7 ARHE, HIHSHE, SEMEH| A5 HLE HZE6IQICH 2o EEQXE UEILD, *** ** =
2k2h QO|4ZE 1% 5%, 10%01M Sote oln|atCt
ol A|Lt o ol 0|5t
E#— EAII:I ﬁl:l 7I'I:I—|c>
(1) (2) (3)
_ -0.00159 -0.0131
MS EHO 3
0j2iMS 201X (0.111) (0.113)
L 0.16 0.159
O|& 5| 2O 3
FlE=m =2 (0.166) (0.166)
0.0121 0.0206' 0.0207°
Ho F
7 ICHO1E =21t 0.0117) (0.0121) 0.0121)
-0.147 -0.165 -0.164
S LAl E2OxIZH
S =2 (0.19¢) (0.202) (0.202)
0.184 0.238 0.237
oz | EHO|X|IZF
HEAI =LA (0.185) 0.191) 0.191)
olxj=2y -0.122 -0.156° -0.156"
=rlem (0.0786) (0.0811) (0.0811)
B} 0.749™ 0821 0.820™"
RAIE &1
FHFAEE (0.237) (0.257) (0.257)
-0.126 -0.127 -0.127
o0 A =
SEALIEIE (0.135) (0.138) 0.138)
e 0.441" 0.384" 0.383"
- (0.176) (0.184) (0.185)
-0.272 -0.269 -0.27
A =
A7 4700 (0.249) 0.257) (0.257)
0.425" 0.381 0.384
o|ldzZHS HY
HelAzERo (0.233) (0.240) (0.242)
_ -0.0813 -0.0426 -0.0444
O E|AHSH
Ssldanl (0.168) 0.171) 0.172)
e 0.0241 0.0434 0.0446
== (0.0763) (0.0790) (0.0797)
e -2.978" -3.994" -3.972"
e (1.162) (1.304) (1.318)
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e 7hdrgol] Fatt AHRRICR Agse Aolt. (G 9) HAEAL Ale] 2l
BrReE v, ey, ZIHoly, S8A14, duAlAe] Bl g gie e ATy

AR skl S]] TfE HES 323610 logistic regression AIME HojSEal Aol
H3lo] BW7Igh ERIE0 HHEL 7ol ol tiet ERlxbzt M7} 2714] HEgellA] 10%
FrolEolA Fojuidt A0S vehfiar 2 9] EoIx MeES ouele FEAE
HoF=2] i}, &, w2lo] B7ieh A2HA) fEe] it vl o] A dAd
Aa 7R E Asks o A foskA] ok AR UEkth
theom Addvaiy S53t ey Jret, ngrees o]8et
A=Al GE 10) 919 4TS HoFar Qirt, 919] Eelxpzt =44
nlejA sof| it A Aak= fofnfet Auks Aot nlEiE ASshs A=l Qloja
oA 7RE vEE W vl R dEsks AR 245 dAE daE 8
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(E 10) YAl 3 7tYodto] Z™QOl: MHAME 0|88 FHZED
2 BE Z4u42 YA A30| 1YY 50| of$E MBS IHC 0| 12 20i5tn, OfL|Cro] 08 RoiE)
logit 29| BMANE H{EL MFHLZE HES Sofl Y6 LSS 0liME, fIgsin], 7|t E,
XA, AFX|A Y Fxof it HAE AZoIRCH, SHHaZE AXsE, FAEXNLEY, FSAHE,
g, A7 ARCE, HRIHBHE, SEEEH] A5 HEE ZeBIRICE 2™ ()~2H (3)9 OlefMS ¢4
SO AL MEADO| xR H40|H, 2F (4)~2F (6)Q] 0[2ME_HL gn, YES|T_HL gn2
225 Tsts Ags HAS ool BEE BEQXE LEUD, ** * fE LY RALE 1%, 5%
0% A FogS olojstot,
B A YA HZ 7tL e B A YA HZ 7t E
(Hxt&) (1) (2) (3) (Yt (4) (5) ()
_ 0.822" 0.824" _ 0.427" 04317
NS oA NS oA
Dlehd= A% (0.454) 0454 CIFHE=BEGN 040 (0.176)
L 00201 -00209 .., -0.0337  -0.0393
Ol&5|1I| Ha O|ASF|TI| H
FESIIL A 0039 (00397 T eELAS N (0.0665)  (0.0670)
00236  -0025 -0.0204 00231 -0025 -0.0195
CHO{TH AHCH CHOHDH AHCHIE
I SR o me) ooy (003se) THEAEBE 0me 00ass  (0.0387)
02717 0225 0268 02797 0225 0275
I2X|Al HIAEZD I2X|Al HIAEZET)
SEAMHAEES 013 praw oz PENEEREEN g3 013 1)
0177 019" 0.180° 0174 0196 0177
Aax|Al HAEZATD HAAX|Al EHAEZD
HSAMEIAEBN 007 (00969 (00975) DN EHREEN (000 (009690 (0.0977)
olx|a -0.158"  -0.1617  -0.165 olx|= 01617 01617 -0.169
(0.0806)  (0.0814)  (0.0816) (0.0808)  (0.0814) (0.0819)
B} 06997 06627 06997 ) 068 06427 0684
RAIE 79 RAE 79431
FHEL 2 0202 (0239 (o263 Tt 2E 0261) (0239  (0.241)
018 -0142  -0.181 0193 -0.142 -0.19
o I oo 3
SEA 013) (0137 (0139 Ser (0138 (0137 (0.139)
. 04167 04267 04237 _ 04137 0426" 0420
e (0.180)  (0.180)  (0.180) T (0.180)  (0.180)  (0.181)
0169 -0.187  -0.169 0205 -0.187  -0.204
A HH Aoe
A7t AROIE 0255) (0254 (0255 7H 4RO 0256)  (0.25)  (0256)
0.321 0.364 0.331 0.324 0.363 0.334
O‘O:‘:L o = O|O:|J o =
Hela =0t (0.235)  (0.235)  (0.234) MRS B ot (0.236)  (0.235)  (0.236)
) -0.0639  -0.0864  -0.069 -0.0565 -0.0862 -0.0619
O E|AiSHY O E|AHZH
Selda| 0169 (0169 (0169 S=/SE 0170) (0169 (0.170)
e -0.0009 000859  -0.000641 , _ -0.00838  0.00875 -0.00807
- (0.0774)  (0.0770)  (0.0774) ~~ (0.0777)  (0.0770)  (0.0777)
e 0464 -0206  -0.615 e 0406 -0.218 -0.58
(3551)  (3.546)  (3.565) (3.557) (3548  (3.572)

cha-0 R HOl2be et A ATE FAlo) 33t A vl Ee] Bzt g
oJulat AuE AL 5 Agiek. ol B
o] 23t 2 a0lo0] oplm, 4
o, olefet

fejulsa) gk

FoH o2 et Avk=

fejulsiks

7‘?3_—1

AL, Adakol

1=R=]
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9lo] Aj2iskar YAl e AFS TS o] ok, FAS olskaAst Sl

oA o Fomjet e wE 5 Qlvke de FAAH =

AU ZEE olgalolobt AFS I FAEN ik 207} HHs}

(E 1) A |2 71| AAMQQl: 2QIxtzetu A ANE 0|85 FHZA}
E e Z4HA2 AN HZ0f 71UE QE0| RS ASSH(aZ o 12 20ofsty, OlUCto] 02 B0E)
logit 20| BMZIES woiFD Mym4ze IMSX XHA0| 218 BIIE, 121 MES Sof RN
Olefids, Idsld, 7|tHoiE, S8XIA, ASXIAS F=of et HaE ASsIRICH SHHSZ2 QXISH,
FAEXAY, EXMYE, B, A7F A01R, HOlAZolR, SEMB|, AS H4E REGINCL ot
BEZQXE UEHD, *** ** *= 22 Qo|4F 1%, 5%, 10%0A R2&S ofo|tct
i a UANE HZ 7tLF
=T
(1) (2) (3)
_ -0.0331 -0.0331
M& HOo|xIzZt
DEfMs =i (0.112) (0.115)
_ 0.428" 0487
ME oI
Olef 8= 245 on 0.176) (0.184)
L 0.228 0.25
o155 HO x|zt
FlEelim =e A (0.168) (0.170)
L -0.0574 -0.0651
Ol&5|1I By
FRIRITL S an (0.0692) (0.0699)
_ -0.0234 -0.0307 -0.0264
H AHOH
7 IO 3% (0.0382) (0.0397) (0.0400)
0.283" 0.2 0.262"
I2%|Al chnl
S HA=2 0.137) 0.137) (0.140)
0175 0.245" 0.229"
XAl HIAEZET
SR HIAEZ (0.0975) (0.1010) (0.1020)
olxj=2y -0.1617 -0.194” -0.203"
=rlem (0.0808) (0.0839) (0.0848)
0.682"" 0.740"" 0.787""
RAANEXZASHA
FATA (0.241) 0.258) 0.262)
-0.194 -0.152 -0.206
o
A (0.139) (0.140) 0.142)
o 0.410" 0.373" 0.352°
e (0.180) (0.188) (0.189)
-0.205 -0.157 0176
Ao My
A7t 4501 (0.256) (0.262) (0.265)
0.33 0.341 0.314
o|q=2 one
TS BRI 0.237) (0.243) (0.246)
_ -0.0598 -0.0452 -0.0241
O E|AHSH
S| 0.170) 0.173) 0.175)
e -0.00588 0.0327 0018
- (0.0781) (0.0802) (0.0814)
st -0315 -0.165 -0.368
eTe (3.571) (3.665) (3.712)
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13 1ol theh e 91 421 whuiat Agle] At B fojulat Auke 94X
F3c}, olefat e U Aolehz AHEC) BN 710S Halis B ole ¢l
;(457} _,T_Julo};q OH;}L Z%o]]:]— = %o o] g—%ﬁ]— 7\7_;(4 E/er,} Mz‘g% %‘8 E/do]
AdtElojolt Fom|gt AikE TE5T o e Aoleks RESOR SAE ok Qi) 1A

LS 51 olE 7IEAel tidt 240 Basittal & 4= k.

TRE FASH= o fFoulshA] ool At BAFEAIES A4l dea 5499t )4

S0 tiet EsHA oz Qlste] Rzt wWpEo] LA Aol iRt et siA=
ofu)le 24 asle] A Xk LA =ik B3 A2yt 7|l viEA IRl S}
e HepRto] FEzoR folirh ode o o %len F AEE B olgsl=
*

Huzp o), 2 o] = Aiua] viEide, Adejy], Zidiely, 28414, du

Aol Bt HIZ F0 APASE Blo] YA AF 71ASFS FHsIA, 4L el
114 eSSl gt F 74 shgo] Basth WA Be) MAES &:9l(order)7H

Qit}, 5#E2l(independence axiom)E $JHSHA| = CRRA §=0] E4] 025 H o|z|gt
7S AYEhE 4= 9lon, SAKORE A (pairwise) HIAEE Fato] YA A

SRZR) BAR Aok oS BRI 4= Ak el FHH0E vehEl SIRssle]

HEssE AT Aol 719la BHEo] Wolde o 4= Ik, ol ARATlA Lk
[EEeks BAl © 7Pk AHS B il
AR AT YHESE QA OF S0k S715He 43S ol Ao e 4

ek SiEs]uo] Bt ol oFef gholw ol= Fomjsitt, HUNYENE VIeeR

>

N
5
ol
il
N
ng
)

o
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7hgjo] Sofdieh, G4 Welel A4 Mol 24l FAI4) B fojolghe
o 4= olk, FEAIA HAE AAE W T FERch FEAAE Bl 2w

Wol il FridrE A e 7HIRE Eolte AoR YElth 8414

AT 719 HEE Rollc, ofefat Anke titie)] At HEet TRl A
A B2l oM ANe] YRt 718 A o B FAHE S WEr: a7 Em

(B 12) LA g 7tdesel ZHRQl Hol Ha 0|8 £ Zot
2 HE S4HSZ YA S0 7HUE oE0] 6{ES AREsH ' IE ol 1S Bofst, ‘otLchof 08 BoiE)
logit 2ol EAMZANE HHEC MdFHL2E 0[S, AYS|D], 7Y, SEXIA, AZXIA0f cHal
Oj&2Xt KHAl0] 20l Hotet Mot MEg Sdaf 48 Mo X0|2MQ Ho|(bias) HeS AHESIRULE
ENHLZ QXsE, FAEXEY, SRS, T, AV ARHE, HRIHSHE, 2E[MEH] A5 HEE
TSI BEC BEOAE UL, *, &t 242t QOIAE 1%, 5% 10501 SOI8S oln|sic
Ha LA HZ THdE
(1) (2) (3)
- -0.159* -0.169"
0|2 THO|
B (0.0852) (0.0881)
_ 0.185" 0.185°
OIAS|T o
QSis|m| Ho (0.107) (0.108)
0.0168 0.0228° 0.0242"
H o
7 IEHO e 0.0115) 0.0118) 0.012)
- -0.262" -0.213" -0.245"
kel JPN|
=& He 0.118) 0.119) 0.121)
-0.128 -0.156" -0.149
o= |Al THO
HEAIAL e 0.0912) 0.0931) (0.0935)
olxj=2 -0.146" -0.198" -0.197"
=rlem (0.0800) (0.0830) (0.0833)
0723 0.740"" 0755
RAANEX|ZASHA
FHFAL 0.239) (0.252) 0.253)
-0.199 -0.177 -0.209
kel JYN =
SEAILIS 0.137) (0.139) 0.141)
o 0.423" 0.388" 0372"
e (0.178) (0.187) (0.187)
-0.198 -0.138 -0.154
Ao My
A7t 4501 0.253) (0.260) (0.262)
0.409" 0.358 0.39
o|q=2 one
TS B0 (0.234) (0.241) (0.264)
3 -0.0822 -0.0516 -0.0695
O E|AHSH
S| 0.169) 0.173) 0.174)
e 0.0364 0.0506 0.0591
- (0.0759) (0.0791) (0.0794)
e -1.699" -1.587" -1.485"
eTe (0.721) (0.741) (0.746)
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FOPTS AATE ol iRt 8 SR ol2fRt FARAE A w5l
A9 oA HIESE MpER dAY dadt 4o WS

AT Ae A gl Fae niE Aokl HeEE AR MaE Sl
TR = LA G 82t o BAIE 7Y & 7] Begef ARt frenisiiaL,
O T eARHIS, APE e o, 2ERIEN], 45 52 s Fouidt 23S HolFA]|
ok S8R AE A o e U] et 5o AR Hof Aptte] Sk
B AAE e rae FEACE faske A0 HAlny A 2EE|er 29

PR Hol A GTS S| T SR 2T A 7|shs AL g0 o

R, 252 ] PAS Mol AAErHs £50] YA AT G| BAZ Hol:

AollA] ARgSE AT} hE0] 7H/1S] BB A kA TS v AnE Heolvk=
2& ol AT A gRlsigict, IThH AAS Fote] dojxl 1Sl o] Avh=
A QIR 3]u] 2| EE=A] A7 17l thigh o] £t Sk ShEd} Ak 2o
et ot ofg] Ro® ZsYEo] $Eom Kapteyn and Teppa(2011)2 THFt e <)
AW (risk tolerance) AFEEZ 08310 oI5 4510 T8/ THioll gt A als

ATt & Aol A=e A RS AEEHA 1004 SR 5 T8dE]

At S Spsl]_Hg b - (M2 | o2 ole dplstel 24

ANE =SS 5, o714 fEey] Wee vigsAtel wers AEev et
Z OB AL ofF SIS GE 13| S8, iy He| Wart roulshA]
o Ao YeRdth o= AP} viggAMte R AR AdslulEs AR OES
Sfufetet. viggARte] F-go] FAA o= FRIAO) wet YTt HE Ao|EE FAE”]
At WSS 471 A7 olefRt WiE AW fEey] AR ANShe A
Ane] FoldE sl e & & St

A7) Sl Al o] IRJolE 400 gt o] WS o}t BAS ARSI,

A7 7KIsae) Agace R - 41l
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=2 EE Z4HLAZ AAY AZ0| 2HYE oJE0| o{RE MESH AP 1S B0{5ta, ‘OfLCHol| 08 2048
logit F0| EAZIE HoiEL MEHLRE Y| LS (R 18)3 SYsiT YRS HarE
S BOA HIZEAHAQ HIES ARSIt 2S5 BEEQXIE UEILD, *** ** *= 22 R94+F 1%
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