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A Study on Risk Selection Behavior of Japanese Households: Focusing on the relationship between
income level and hyperbolic discount
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Abstract

This study analyzes the risk selection behavior of Japanese households. The study
approaches the view of ‘the hyperbolic discount’ which is used in behavioral economics
based on the rise in mortgage lending by low-income households in the late 2000s. The
study focuses on how households risk preferences vary by income levels. The study
analyzes the relationship of attitude of household interest rate risk using Binomial
Logistic and Heckman two-step estimation method assuming that there are only two
types of Adjustable-Rate Mortgage and Fixed-Rate Mortgage.

As a result of the empirical analysis, low-income households annual income tend to
have a higher proportion of housing debt as same as higher interest rate risk preferences
households in proportion to income growth and interest rate risk preferences. Those
results indicate that there is possibility of a hyperbolic discount on low-income households
in Japan, and support the hypothesis that low-income households are relatively higher
household debt ratio because of high utility due to home purchase in the near future
(short-term).
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& 3. HEERR 1 (A

A. All Income Households
(1) OLS (2) Logit (3) Heckman Two Step

Depedent Variable

HDI HLT HDI
In(Income) -5.635 0.426 *© -6.833 **°
-(16.150) (0.232) -(10.250)
Age 0.016 0.032 ***
(1.540) (0.006)
Sex -0.063 -0.086
-(0.370) (0.113)
Loantype(HLT) 0.128 0.000
(0.820) (0.000)
Maturity 0.109 **°
(10.470)
Tassets 0.001 **° 0.001 °*°
(6.340) (4.130)
JobDummy 0.407 0.354 *° 0.400
(1.620) (0.167) (0.940)
Const 10498 14.571 7
(10.610) (6.700)
Depedent Variable: HLT
In(Income) 0.221
(1.630)
Age 0.013 **°
(3.220)
Sex 0.004
(0.070)
Maturity 0.031 *** 0.005
(0.007) (1.190)
Outdebt 0.001
(1.130)
Const -3.212 *** -1.057 **°
(0.651) -(2.760)
Year Dummy yves yes ves
Observations 1575 1575 1575
R squared 0.334
Log likelihood -1070.33
Mills Ratio 1.452639
0.72

TE sk xF 2N E D, 5%, 10%DHEKELRRT,
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B. Below 4 mil. JPY Income Classes

(1) OLS (2) Logit (3) Heckman Two Step
Depedent Variable
HDI HLT HDI
In(Income) -13.462 7 1.391 & -17.098
(-8.160) (0.682) (-3.640)
Age 0.020 0.027 **
(0.660) (0.012)
Sex -0.006 -0.192
(-0.010) (0.210)
Loantype(HLT) 1.320 &
(2.500)
Maturity 0.199 = 0.021
(5.620) (0.014)
Tassets 0.001 ° 0.000 0.001
(1.540) (0.000) (1.240)
JobDummy 0.461 0.452 ° 1.338
(0.680) (0.262) (1.050)
Const Z1.312. -4.332 77 33449 77
(5.990) (1.444) (3.420)
Depedent Variable: HLT
In(Income) 0.889 °°
(2.150)
Age 0.015 *°
(2.150)
Sex -0.063
(-0.500)
Maturity 0.013
(1.560)
Outdebt 0.002 *
(1.840)
Const -2.503 7
-2.900
Year Dummy ves ves ves
Observations 413 413 413
R squared 0.3338
Log likelihood -280.28
Mills Ratio -0.388 *x
(-2.290)

TE i ke * 32N EN D, 5%, 10%DH
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M 5. HEERR 3 (EFEATA00077ME L)

C. Over 10 mil. JPY Income Classes

(1) OLS (2) Logit (3) Heckman Two Step
Depedent Variable
HDI HLT HDI
In(Income) -2.640 7 -3.813 7 -6.068 °
(-2.770) (1.681) (-1.670)
Age 0.012 0.024
(1.120) 0.017)
Sex 0.089 0.281
(0.580) (0.258)
Loantype(HLT) -0.218 °©
(-1.650)
Maturity 0.072 ***
(8.830)
Zassets 0.001 °7 0.001 0.001
(8.640) (0.001) (5.270)
JobDummy 0.157 -0.322 0.512
(0.580) (0.458) (0.910)
Const 4999 °° 7.246 *° 10.933
(2.390) (3.384) (1.550)
Depedent Variable: HLT
In(Income) -1.954 77
(-2.090)
Age 0.018 °
(1.710)
Sex 0.136
(0.930)
Maturity -0.0081874 -0.004
(0.014) (-0.510)
Outdebt -0.001
(-0.530)
Const 3.403 °
(1.690)
Year Dummy ves ves ves
Observations 366 366 366
R squared 0.4933
Log likelihood -245.420
Mills Ratio 3.252 *
(1.690)

TE sk xF 2N E D, 5%, 10%DHEKELRRT,

117



AARZ ) 2 27 3 T B9 5 05

3. SEEOHTRER

FLREDHTIE A, U400 /T TIAGG D ZKET, FUX1000 /5 LA oK
SO ZODERICKX L THERF R T 72, 29 Lz 7 id, K
e HID—2hFHHZ & - THHY) 2 7123 B REE S 5 & §
DICERMERT 52 & Th bz, (KFHE %4007 A, S
210007 MEL LIS ARl T b, FKalt o P aitsn1927,9 THTh
ZEERMET B & 400 TIARIIE FEF IR TH ) . HM
E2ZbiLb,

FEERR 2 Z Dl <E 3>, <{E 4> <&k 5>Th 5,
1 (1) RoHEHERETIE. RTov s 7V THEEBHED) 15 5
PG IKEE(Income) DEZENS . BOHE A TE 5 Twn b,

FEEBF % 4 7 (HLT)F400 T A O R CIEO A 76, 100071 F
DHETOBEDHEL AN T B, ZORRIZITEA KT & AEE
FZ R, SrfeT SRESF 2B Twb 2 & 258K T 5,

//‘<~ Q) AT, . ~vrer BT =He v FETL

(RN D X A T (HLDIZ XS 5 I KEE(Income) DEZEL . 42T
@#y7w1ﬁ@ﬁmﬁﬁﬁﬁ6ﬂfwéoE%@ﬂ%#ﬁ%ﬁﬁ&t
rZ=Hu ey FETAICB LTI, B 7L EFEAE400 /5 MR O
Kt TIRIEDHE AL, FHF1000 MU EoZK it Tlr B A2 flins
HHENnTnd,

~v 72 2 2B HERT T L AEITTR400 T AR O KT TR IED A%
fili. EFH1000 /5 MU EOF A TREDEE LI H LN TnWD, 29
L 725 Rd, U400 77 FIATG O S GHCE ISk EEDs BS54 513 © £4E)
DR EEIRG 2 K I L. AET$1000 5 1L EOFKETTla K
s AU, e — > oI, S 2 7 DR 78 IR %
TTOFKAPMZ 5L 23T THD, ZnZEiF (1) K& ) A

118



Yeom Dong-ho

L20LS, vy b T, ~v 7w 2B N BT KETE
Th 513 E LB AN E HEIRT 2K N 5 & L 72 RO i # 52
FFLTwa Z &2 ERT 3,

Fie, WEHHEHOBHN & 4 7 % BUET 2 0iHAE S L THWAETE
EELII DA OutDebr) 3. TFHTTH400 77 Admi DK Gt Tl IED A i 7 fiE
7%, 10005 LN EOKET TR ADHE LB LN TWwE, 29 LehER
(. - KAT- 7 1(2005). Tkeda and Kang(2011)Meier and  Sprenger
(2010) LB TH ) . ARG % ZFE L Twn b,

IV. &1 I(Z

AIFIEIE . Kl FfSKEEIC X - THMEDAET 2356, 21
Lo T) A7 KT 2RETDREIE S ¥e7e 5 LA L, FIifKEE & A £
A T DI E DRAGRE 5T L T b, Kt o BUdGYE % EHHEE L Tn b
b TlE 7wy, IO RIIEE L L Cf) 2 7 1ckt§ 288 %
W) 2 7RI 7 RE TS BB 2 I T 2 I »R < L (AT EE
EREEIES R asm e, EEDEEAIC L 2@ L Kitadld
D@ E )2 n» & F 2 WMRIG % WGk L 72,

ETw — > 22T 2R 2 710k B RUGE IS, BT
LREAEELIC & - TR B, SEFEOHARDGFEE 2 £ 2 5 & T
K. B EADEE) 2 73 FRIENE Z & h b, BEEFZEINT 5
KitlZHERAN e~ AL E) ) 2 7icmz, M EA) 27 nf
MEEH LIk bBDT) A 7EIFNEEZ LS,

—UCET e — > 2T BB AT RAN L RIS 5 & FEROBA]
AKHEDS LS5 B WTREVED & & 726>, Rt olFlEl G RNz . &

119



AARZ ) 2 27 3 T B9 5 05

FIZEY ) 2 7 % & [ 72 ECRaSms RIS TRE e (F BB 2 ET 5 (3
TThbH, BFIChT > TESFIBERA T b HARD & 9 7 iR e
N ClE R B L5 THD, & ZHDARMED ISR RIS EFHE DK
3. AERAE L, S 5 ICHRKEEIC e SEDA LT
MichsdZEx2RLTna,

FLEEAHOR R S 13, OLSE vy v FETIL, FL T~y 7222
BREDMTONEGT TR L T b & B Y | FRTE400 7 PRI OSHTS g
Kl Tld. B & R 2 7 oI IEloBIRIZH D . 51 2
7 HEHIRAKE T EEREABLEER S s AL it s, & SIS
BIFOHEEEBLINDEH 22 DK & § 5, Tkeda and Kang
(2011) & AT L RERATRE N T B,

9 LRI SEGE o Hioft Rz, EPSEIT ST ETEA DS
Y72 b IWILEE % . PR AL BHHET MO TREM: & 0 & Fld 2 0
DRNZ EEZERT 5, 0F ) (KK B TAIEDSAEL €
WBAHEMED D B Z L DRI N 2 LTk B,

29 LR e E 2 5 &, ) 2 73BN K T3 AT 2 38R
AR L AR ET SIHIEG ZR S Te o ELOEEEAC
L BRIMDYE . KETAEIED S )T v & T 5 Ko GEis
IRENT2Z &I D,

AWFEE P U 72 & 5 el 2 EFCwa ., Eorodb#z kL ¢
Wb, FT01EFr 3 v 7ICxT 22l TH 5, Min, Kim, Cho
(2010) TH/RENT WS L 512, 2004 ~20074F12 13 mffH 3 E FRM % 5%
R BHERHR AT, 2008 ~ 20104F12 13 = FTHE I K FRMOSEIRAER -
= HLEbILTna, ZHUFIEAGRIEELE, Ketoftta— 0k
RS BHDMECENBIE 7 v —12 B TSN 2 (Kb 5 Jjl I s
ENFZERRBT D, Licai> T, EEGH 28NS 2 iE % o SR

120



Yeom Dong-ho

ITEIHREN S 2 v 71k > TEEI N2 B8 TNE Th 5,

RICBFWEADRETH b, AR TIET — XDl D b BFIKAEEZ
Mt Riced. @M A 7osEZFEL Tnb, SAKERTETo —
> DIHIRFICK & RIS 7 BlietEd &, Liehi- TiGefl
- BB OKE LSRR 4 7 DI 2 RUT T AT iEM» H 5 D
T, AR AL KT 5 Z L P EN 5,

121



AARZ ) 2 27 3 T B9 5 05

Reference

Ambrose, B. and M. LaCour-Little. (2001). Prepayment Risk in Adjustable
Rate Mortgages Subject to Initial Year Discounts: Some New
Evidence. Real Estate Economics, 29(2): 305-327.

Ambrose, B., M. LaCour-Little, and Z. Huszar. (2005). A Note on
Hybrid Mortgages. Real Estate Economics, 33(4): 765-782.

Brueckner, J. (1993). The Demand for Mortgage Debt: Some Basic
Results. Journal of Housing Economics, 3: 251-262.

Brueckner, J., and J. Follain. (1988). The Rise and Fall of the ARM: An
Econometric Analysis of Mortgage Choice. Review of Economics
and Statistics, 70(1): 92-102.

Calhoun, C. and Y. Deng. (2002). A Dynamic Analysis of Fixed-and
Adjustable-Rate  Mortgage Terminations. Journal of Real Estate
Financ eand Economics, 24(1): 9-23.

Campbell, J., and J. Cocco. (2003). Household Risk Management and
Optimal Mortgage Choice. National Bureau of Economic research,
Inc. NBER Working Paper: 9759.

Dhillon, U., J. Shilling, and C. F. Sirmans. (1987). Choosing between
Fixed and Adjustable Rate Mortgages. Journal of Money, Credit,
and Banking, 19(1): 260-267.

Frederick, S.G., G. Loewenstein, and T. O'Donoghue, (2002). Time
discounting and time preference: A critical review. Journal of
Economic literature, 40: 351-401.

Ikeda, S. and M. Kang, (2011). Generalized hyperbolic discounting,
borrowing aversion, and debt holding. Osaka University ISER
Discussion Paper, No. 817 (SSRN-ID1942169).

Laibson, D. (1997). Golden Eggs and Hyperbolic Discounting. Quarterly
Journal of Economics, 112: 443-477.

122



Yeom Dong-ho

Linneman, P., S. Wachter, 1. Megbolugbe, and M. Cho. (1997). Do
Borrowing Constraints Change US Home Ownership Rates?. Journal
of Housing Economics, 6. 318-333.

Meier, S. and C. Sprenger. (2010). Present-biased preferences and credit
card borrowing. American Economic Journal: Applied Economics,
2(1): 193-210.

Min, [-S.,, K-H. Kim, and M. Cho. (2010). Empirical Analysis on
Mortgage Choice in Korea: Focusing Two-Stage Consumer Choices.
Housing Studies Review, 18(4): 5-30.

Samuelson, P. (1937). A note on measurement of utility. Review of
Economic Studies, 4(2): 155-161.

Vickery, J. (2007). Interest Rates and Consumer Choice in the Residential
Mortgage Market: A Summary. Proceedings, Federal Reserve Bank
of Chicago, 326-335.

Yeom, D-H. (2010). Analysis of micro and macro economic factors for
household debt: The case of Korea. ICES Working Paper, 150.
WHHTAY, AT SCHE, FJFZRAB. (2005).  IRFHIENS 36 RIE TR T >

r— M2 & 57081, ISER Discussion Paper, 638.

EHCEZ. (2005). BB EVPED I THFFIFFE T 7 e —F. A TEREEE
Ba 77 v o 2ERER. KRB FArE R FIERT.

HRSCE - Ty, (2005). #RPFFHR & 7 > 7 — bl I3 IRERTE]
GIRDOWIE. T ITE, 250 14-33.

EAIE. (2010). TFEOZKFHIERDOILE TR 59—~ —JEhnk
7RI T B & Fulac— New ESRI Working Paper Series, 14.

W, (2012). #Eod 7 v 2y b — Pz 2 e A
KRS 2 i lc—. ICES Working Paper, 166.

’ Manuscript received: Feb 09, 2020; Review completed: Mar 06, 2020; Accepted: Mar 22, 2020 ‘

123



