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Hyperbolic Discounting
&

2t Aol dA =



D(y,t) =exp{—rt}, r=0

SR #2o] o2 olefd A5d Welel WAL A% AHHL ek AL A
SUg die 29| Meolel gxetE @At vlefol B9 MR cheA megths Aot it F

g Al @A Al dis] o W2 2eles A85te, S £ 49 olde A=)

o

S}
=

ral

4& present bias

rr
rl

2L Gk Strotz(1956) 18] el A Agle] w8-e Frstt o] qlolA WAISHE oYl A

(myopia)E AFstH 7Hlo] @A 7MHELsE F2 &S H-E3th= hyperbolic discounting

o] W AFESoA AR HE AR Aolet tiet 11 Aok 2REH TE% present bias
£ o2&, AZxHozg BEASIHA(Ainslie, 1992; Rubinstein, 2001, 2003; Thaler, 1981; Thaler and
Shefrin, 1981), present bias®] &&= 7|4 AHAS}E Hoj7b= FA9] 91e™, O’Donoghue and Rabin
(1999)-& ©]= hyperbolic discounting®] ¢17Fe] 7ol $]x]gt Ae|sta] EAL 714 & dA5l= &

oleta s}t

Loewnstein and Prelec(1992)2 912} -2 hyperbolic discounting®] t=0, & @Ao] gtste] et
L dAfolata 7hARit Laibson(1997)2 o]&gt d4-& quasi—hyperbolic discounting2til & EsHH
hyperbolic discounting coefficient, B (0 < B < 1)¢] 7@ A|AsF3A T}, hyperbolic discounting Al B
o FUE § 79 BAS FHHATE HolA 19 0|22 B - § preferencetLE 2], o5 4]

o= e ofelet 2.

m&"

1 ift =0
6, 3,6 €(0,1) ift >0



£

T4
U = Elulc,) + ﬁZﬁ'u[q,:}
=1

Ao o]28 o] gt hyperbolic discounting= ol/&Fo|t} th&E(Meier and Sprenger, 2010), =

%] A]7](Diamond and Koszegi, 2003), %5 (Bernheim et Rangel, 2004), 717} (Loewenstein et al. 2012),

tlo

el (Schweighofer—Kodritsch, 2018), -1+ (DellaVigna and Paserman, 2005) & #7|7te] &84
| Qo= SAHEAE AYste tix3HQl olgo2 2w stelom, of 7l g
Al 271 A& ofHYst=rt 5 AAA, HEAA dsol "t A4S AF3tH(O’ Donoghue

and Rabin, 2015, Bisin and Hyndman, 2014)
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2 BXoA= B -6 preferenceE 2|U|oH= quasi—hyperbolic discounting®l] #st W8-S thFal

e w

e

o[} T74Sh= ‘“hyperbolic discounting’@]2h= §oli= W W[4 9] hyperbolic

discounting”} ©Fd quasi—hyperbolic discounting= 2|v]g-S Yf3lch,

Dual—-Self Model

A7) A5% hyperbolic discounting®] ¥21-& 7fQlo] SAFAA S Fholl 9lojA] mlFe] o & o]
S Qo G o]el& w|F 2] Zol= impatience®] AtH(Thaler and Shefrin, 1981; Bernheim and
Rangel, 2004; Benhabib and Bisin, 2005). Urminsky®}t Zauberman(2015)-2 42|14 2@l Dual-Self
ModelelAl 1 alEZ 2ktEtl, Dual-Self Model2 1Zto| 7= Planner®t Doergh= & Zpobrh E4
St QAEAg B71AQ AN B8-S SHISHA 7] Planner®t, ZF AlFuter @71211 wH o A

ol 8-S Fot= Doerte] ASTA A Z2A Tt At} Hyperbolic discountingel] 2101
=

rﬂ

HE ot

—_

time—inconsistencyE o= WS ©@7|AQl o]el& F+5k= Doero] FaFolzt

O

g 4 = Aolth. Doerd} Planner®] &=l Ztol&

i)
o
S,

b Fas g9e
nlgfo] wARS 918

Y45 present bias7t &

patienceSlH], AlZre] ZHAA AetH o2 patience= A EHAAS

i)
rlu

rir
or
ro

go]7] wjZolth(Dai and Fishbach, 2013). watA] patience’t =2 i
o] hyperbolic discounting®] &/ go] Hr} @A e,



Utilitarian and Hedonic goods

st a7t G Asto] 4HES Fo) A9 ot 78-S 7|F0 @ A8A(utilitarian goods)
9} |2 (hedonic goods) 2 TLES 4= ItH(Kivetz and Simonson, 2002). A= AH| 27} 7157,
=14, A4 F9e Zdsty 4HshE Agtelx, wd &gl AL, E42, Av 5 A
S-S 7|5t An|stE Ajstelth(Okada, 2005). Astel et Anjo] SAbAA | Qo] A= shuofA]
©] hyperbolic discountingt Z-& Aol vehvhdl, AAR A17FsHA Ape)A] stz BAFo] 3
ol wet ZZHH oz AHEE AR HAo] Fold o WA Q] Ze RiEo] EAstHTHE AR

9]=3t v gltk(McClure et al., 2004, 2007).

fijo

T3t 7] A3 HAIT hyperbolic discounting> 7HR19] patienceoll FF= W7 wizol A2t
Z7ol| et ArolstAl UEh= hyperbolic discounting®] @FAFe] Zpol= Briulsieh, AAZ A7t
gt gelao] Fdol Ao FHol wet dolstA veh=dl, iz FAARD FFe T ARt
A 282 2 ARt o @Fe @& HAth(Loewenstein 1996; Metcalfe & Mischel 1999;

Mischel, Shoda and Rodriguez 1989; Vallacher 1993).

£

, Dual-Self Modelol| 49| planner®} doer Ato]9] ofsfe] AFZo] 7 S5HA W
g stoll 1 ayE EstaA ool 11 FAolEt & 4 Qlth. FEAe Ze Astet BRlste] =2
7} ¥ S5 H]5)] g Azt it intertemporal decision makingo|A ¥53] &
e He 9% d 7 2K (Green and Myerson, 2004), TUe £HAE oz FEA] &

Aetet 284 ¢k st 749 present bias?] Zo]E R4 EAL obd] EAsA] e

wreta] 2 B AL AL, A, F=Ao] 9= A Alo]ol| present bias7t o]E@A R}
A& TS5kl patience®te] A £45ko] Dual-self model StoflA patience”l Zj=te] =%
A) AFd Jro) wep ZF Az it 7§)19] intertemporal decision making©ll oAl o] EA /o]

Zoltt.

2t quasi—hyperbolic discounting &= Hol=2] AF

st



7

w49 Bae By o 438 MY R

okt 2k

rr

7 1 By, Bu. Buad] BE A2 2 mopA 2.
ZF 1-1. By©] FHato] By FAHTH 22)n]5kA] Zr}

T 12, By 9] FitO] Pua S HetH o} 2]l 2

ZFE 2. patienceS} By 218 AT vy o WA, 1y > 0

ZFE 3. patienceS} Hzfe) diet p= ¥ SHHAE =)
Z}& 3-1. patienceS} By 212 AT vy o AL, vy > 0
7} 3-2. patienceS} By SRS JFAT 1y o WAL, 1y >0

Z}& 3-3. patienceS} Bua SF AT 1y N HAHAT, T4a >0

I} 4. A2pe] HEF 2 eFYo] F4F patiences} 2 JHEAE ZHrtl. r o HHA,
Z}& 4-1. patience2lS] FHAT ry <1y

ZF& 4-2. patience2l9] FHAT 1y < ryq



s @t Aol M) Aste] B F& AAMSHL D25 H & F | AfA T4 28-S
71 sl Ealt Aete o FEE AStEE a75Hlal, v 2 Shuof tisiA
Y. Intertemporal preference® 2& 919 dw& At 1@ 7 Aol dis) S45k

present biasg A4tsHAH.

SEA] FLHS S 9 U 2ol Be ol ‘TR Avjo] FEstchs

W 71z SA%F Shapiro—Wilk normality test
G (p—value) BEE HAL ARy Statistic (p—value)

Bu 0.9032 (0.999) 0.1720 0.9709 0.8381 (4.434e-06)

Bu 1.0300 (1.000) 0.3844 0.9808 0.6810 (1.875¢-09)

Bu 0.9582 (0.999) 0.2211 0.9810 0.9435 (0.0143)

Bha 0.8302 (0.999) 0.8438 0.8 0.9622 (0.0914)

Patience 0.2642 (1.000) 1.7337 0.0 0.9608 (0.0794)




HEZO &, n =530 e 7Hds]ol RESHA= dgteu &Y WSl titt Shapiro-
Wilk Z74 AA BT By, EAF: 0.9622, p-value: 0.0914)eF F-&4 (BAZ: 0.9608, p-value:
0.0794)& AlLlstd foleF 0.05 71Fo2 A4S wEskA] ootr] o] 24 ART vjnsy 3

g BE ANste] Arkg vlwskch

24 T4

74 19 A% W4 b o] foulst ztelE A, WA 7H8 stell 24z ASSksith &
gF Bartlett testS A|LIe AN AAANA Al W47 o] @40l FRlEe] T4 7HES WA
712] o1 7] ol (Levene test: p=.587, Flinger test: p=.319, Bartlett test: p=7.074e-05), A7d0]
Astth= 718 stelld= EaEAQ Welch's ANOVAE &-8519a, HAHA 7HY stollA= HR2
279l Kruskal-Wallis H test& 21985} tt. Kruskal-Wallis H test®] 39 HAF7H0] uy = uy, = s
o|7] wiell olZo] ZIZAHTH uy #puy, pp # psz, wy #pzoll Wl A4 HAP ZaskH, sid B¢

Mann-Whitney U testE it

o|% JHdENA= AT BAE EASHA=T, 7 2, 331} 4o A5 Wt &9 W4 TH
ATA 9] 1Fo] Q722 Spearman’s correlation coefficients 435I o] (49 W4 7H
AA o] Q1Fo] @7 &= wlofl= Pearson correlation coefficientS AR5}
4 4%

Bur B Bua® ol 2t2E 10300, 0.9582, 0.8302 5202 LhowA 7} 1o] 4ggtcha, olo]
w2t Qfof| A 7 ek viel Zo] Ajste] ek 2|kl e a& quasi—hyperbolic discounting 783
Jo] F7¥st= Aol SHET Haol A% 55 olgfgh o] FEgA Y=t /5 4&H|9H
AolA ZHQ1IE mlgfe] AH|ETh o] AH[oA T =2 present biasE HIth= S dF

o,

ek

7Hd 12 AAAS 7HE3E Welch’s ANOVA Zate] ogd o= A A=Atk (p=.006). v+
7F4 3t Kruskal-Wallis H A& o8t AFE7HEO] wy = pp, = pg©0l 7124 =0, ohgk, Mann—
Whitney U A4 232 A3t HeF Ha, 222 A3t ULt Ha 7HY] Bdtole Fu|gt o7t W=

59101172t p=.015, p=.005), A5} Uk H Atolol §ojulgt 2jol7h B2 okeh.(p=256) 2



Aoz et HeH o= ofistol A3t Hawe A3 U H 5 of& A3te] T/ Fonle 2
o7} EARIE H< #EsAHL & 4 ot wEbd M 13 1-12 2AFRE AAE 4 dom,
7Hd 1-2+ 243] AAL 5 AUrh

g 7E2] 5719 whek AR By ol A% Watol 1o Ads] 2ste] =, ole A8Ae 54
g AHAEE Y 73 ASE FAE dells FY AZI7E @ARIA nlEid A obs FskA A
#© 2 intertemporal preferenceE Q1Aste] | YF2 k= AMAS AARRIT o]of mhet Ast U

3| Al= quasi—hyperbolic discounting®] WERFA] ¢Fom A= JA] 104 I7] Hojupz] ke

CAVA
ftlo é
o

o]
i)

RIS

7Hd 29} 39] AS2 AN Bu. By, Pu» Buat patience 7He] AA+E SASIH L [E 2]oA
UehtRol fol4E 0.05 =04 patience®to] F-olugt AHPAE Kl WS By (1y=0.2899,
p=0.0352)2} By (rua=0.5147, p=8.0610e—-05) 2, 74 29} 74 3-1& 717 =1 71 3-29F 3-32 A
A=A, 2427y shw|eh A-gAoll thsf present bias7h WSFEA] YF=thE A2 patience?te] FE/J T}
wste] holot HiZE AR Aolsttt. A-8A0] A9 7HE 194 EIsti=e] hyperbolic
discounting AFA|7F WERA] ek om wEbA patienceete] Fg/do] sl oMatz] grot, shu|7t
patience®t FHAE HA] g the M2 71€9] AF UEHE FE5Z¥ 2] (Chapman; 1996;

Thaler, 198144 Aol 4 d55b7] olefe vk Qiok. Belstel F7b02 248 APskgd), of

e

# [# 3]o] W29 23} U, H, Ha®] hyperbolic discounting Al5=¢F S+ 9] hyperbolic discounting 7|
4= 749 Pearson gWAGE SASIAAT GOl 0.0504 25 7]ZHE| 2 oh(p=0.4418, p=0.4470,
p=0.7994). §tH, Byt By, 1AL BySt Bu.tols FmlotA =2 o 4ad{AZ vet=d, &

ol BApH Shsof] et present bias AFA|7F Aol thgF present biasete] g/ o] sttt &
4 ot ol= Aske} kol Higt quasi—hyperbolic discountingo] 2 dhte] WMER Qs AyEE

AL obd ke dtte A ettt sid 40 AlAtete Holl disiAe off A EelA

4011
iy



[

kel

2] 8 H4=9} Patience 7t Spearman A

Spearman’s r r p—value

™ 0.2096 0.1320

Ty 0.1828 0.1900

Ty 0.2899 0.0352

THa 0.5147 8.0610e-05

[3 3] Hyperbolic discounting coefficient 7t Pearson A¥A4=

Pearson’s r By By B Bia

Bu 1 -.1079 (0.4418) -0.0998 (0.4770) 0.0357 (0.7994)

By - 1 0.7329 (4.4067e-10)  0.2469 (0.0747)

By - - 1 0.6658 (5.3216¢-08)
Bia - - - 1

FA 7H 4-19 A9 gy7h patiencest §O15E 05A FIuIG ABUAE FHHA SO
2 Qofp=0.1900) 717k, 7Hd 4-22 7bd 314 UFE viek Zo] FulF FUBAL JABAS

Aol REZAIZIH A A E e 7P 4-10] 71Z%A 4-27F AEE o R Qs ®E Aete] TR of

w4 At b 1-26F 7HA 3-2,3-3, 4-27F Gl wet AR Al g A7,
HS} Haoll tha 240 QlolA 5 Aste] E7 o] 2polde] WatshA Sefuteh. Agte] Ffol o

£ quasi—hyperbolic®] ZFo|gh /o] tebtm, patience@te] Ao/ 7] dA 2tk oot

N
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Tl A Aelgh vpel 2ol patience”t
hyperbolic discounting®ll ¥&F= F+= A& FA5H] S, Be A TR 1 FFol TLst
A Yehdthiles & 4 glow, At A, 19y F54S 11 §E0R she Akl 1 9

ES
ol H& Ml Efdtts HE dISoHAH. o] Ae &8t 79 dFelME Ao TR
A

=

O] A AE FEA] A 1 A AAH o2 E B IS ulx= Age] digt AHE
Zo]7] 93t disincentived 1tsh= dlof 2 EA9 AFE HF2T 4+ & Holtt

53
present bias7} Y5H dEfolA 2tdo] thSt present bias?} patience?te] Aol FHloitt= AR

gg Ao 991 %7t Bajo] Bagh REoly, A % AA el f2o] s

A Ao & S %ol patience= HFA ] et FHiF Tl ORI FFS 72 ARt
A-gAet St disiM= 2FA vk SHARE foleES AotshH A-gAel BIsiA Sluo] Ho Z
FFe HA= Ador HAth Fu| St 7HA] A oz A 0] Shu|o] o]o)E vEsgle o, 3
o] 3t present bias7t =& A3HEo i3t present bias®] (UFF)BHFOo2A 9 AAE 7 & Qo
I 2O, of7]of|A o]ojA]& 7t ZHA| 8] FEL & o9l allo] Mg thE HFow Alstet ot o
present biasoll FFS PR 1L k= Aolth, EF o] ¢ quasi-hyperbolic discounting®]2t= @4
o] patiencezt= @ WaR BT AYEE Zo] ofyzts 7Mool BastH, 1YW present bias7t

FEF= A= A MeE EdE o5 A% 29 748 AAste] 1

AIPAZ B ¢ 4 92 Zlojet B

quasi—hyperbolic discounting®]|
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