R G F I K B2 2000054m

TS RE

i AE SR B Z i
— A THE LW EERH AN A
Apt £ e B kE X
(1L HES o SEb M BB T H9 50 2118152, LWEZE ks Bt A0 A% | 1 200433)

[(# EIMAFTE#NERMLS REENZR S A, FEENRERRZNEEZ LA, LT F R0 5L pn
K MERLFLAWFEERNTIM, FETF4zk, ARATIEFENFLZHRITN, £ T R REL N
EANMEBAHEEE ETTHRAFRZETREYEZE LA FEN A LB EER, W T ELTHNEN
HESBEA WETTFLWEERGAHLEN, HEENAZIEERRAI REREZRRERFEE 54
MEZRE BERGH - FFERFELEEZRI N, NEAE Y HFENE

[XER]F42; ERURERMEAR T MEA S NRR T mEL RERR

[ hE 422 ]F830.5;F840.3 [ XHEFRERD]A [ X E4HE12096 —3114(2020)04 — 0060 — 13

—. 58

ARG AR AR R AR — 2 A B T, AR R 77 G AR R 0 B W A3, T L o PR 5 i A
T U EE A LU, , BEGE F PR AR TR B SR A RO B, U SCH R, 5 (R N A AR 22 2 3 Y 56
TEo Yaari {3 Fisher 28] sR%UFT Marshall 280 H] pR 8% B, 7656 4258 11 4%, Toist I sh L a R Ak N 510
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BIRE v(x) ZREUNTET 0, S E R 2 PRl H s a4 o Tversky Fil Kahneman SCUEAFSE &
P, PR D250 6 38 BN 2. 25, BUE 1 0. 88,8 HUE H 0. 917 Lo Fl B AREFETE 2 WP icas A 2 14
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TR POERL, LA B = a iR a > B IR4 LiRMERE v(x) NEER BB DOBFHE 6 =1 Ha =
B, W L XHEAR [R] , IR A X 0 25 A ], BUR 5 5 B WEAAE AR 0835 A6 > 1 BRI Rk
PROBAY, H 6 SR DOEFE R IEARDC 8 (ER LR T BOEIR . o = B = 1B, B8 E KU P
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ARG E UL, 3 A O (B D) W ITHE N 275 5 IR S W N BRI F ey T, 08
2R S5 R AT R AElies X, Xy = BIRBICA - W o X, KT 0 SR B A0 4R, X, /T 0 33
W1 2 400K R T T HARHAE Rt , AT HIBEHLAS SRR, BT DL e X, 2RO/ T T iy R LAS
oY T & 2EREALAE & i, BRI h EE 2L RFIE

(—) B#cat ) s e 54 nl

Kahneman Fll Tversky %1 XU a5 A5 S 15T , 23 B2 ST AR s>

P P

p o+ (1 =p)7 [P + (1 =p)n=]'™ ()

Hortp R (BB B BH oy, Ay, ZRBRIHIIEE 0 < 5, < 1.1 = 1, 200" w0 5l
i P B (A BRI Tversky il Kahneman 25t y, 1y, B THESR 514 0. 69 F10. 611 A i 4L
SR A NS 5] X KA ARG T /MR, X /MR T KA E oy, =y, = LI ,w”
(p) =w (p) = p, W ALEAEMEARALM oy, Fy, (BN AR G 8™ Ky, Ry, FROAHERE
HLNZH R BRI X BT A AT B4 R T HET S Al A5 0, <2y <o <2, <0< xy, <o <o

10 py WIRBTEIRE &, BOHER, B p, = P(X = ) AT DUGE SR A PR SN R R 40

m(x;) =w" (p,+ - +pg) —w (py + - +p5), 0 <, <up

m(x7) =w’ (p7) = w" [P(X = x7) ]

m(x;) =w (p, ++p;) —w (p,++p,_,),x <x <0

m(x,) =w (p,) =w [P(X =x,)]

TERE A A 26 DOR [ AE RIS DL, AR 4 SRR S BRI ] 0, 309 28 XU (B A XA T

Vi (X) = Y m(x)v(x,) (2)

AR PTd R R TFAEME R il B A AT 5= B8 (the Prospect Theory case with probability distortion) , N5
d AR A] (discrete time )  7EEZEIIA] (continuous time) AL T , I MR ¢ RFIR My, =y, = 11,
BEEARAEAEARERATL T VY (X) R SRTRENE™ HIH, 2T R EE A — BBkl SO0 5, 3 HoaT
AR FHEN ZA AT RER AR A5 , SOl T AT SERS R — BB AL & R iR PR T R D () I —
SEN U YA (y, =y, = 1) B 7 (x) = p, BIWMERALE, B Y, 7(x,) = 1o— B,
m(x) =000 = Y w(x) <1,%p! =a(x)/ILWA P! =0 H V(X)) =Y piv(x), Ypi =1,
L, pi' 0 AR AR p, 7EMESRHL R 15 0 F AR ARS8, V)" (X)) nT AR RS P R o(X) $%
IR TR, AT E” FoR, BV (X) = ITE"v(X) 7E y, = v, = | REEEMEA e, vy (X) =
Ev(X) , 3R~ BEHLAR 578 JFARE 5400 B2 i Bl

IBRN BBEHE W, JUl S BV B RARE G AR50 T,(T, = 1, .. L) AFA0T BRI AR A 1
JG, FIZR r, L, RoRFRFFar RN, B IEF B AERIER T dilies X, BHAA R

Tq
1 1 1
X = - W ::Kl_ _W’Kzi
DY (L+r) [ (1 +r)T”] !

t=1 r

W, 27 B HCIRA T — U 3 (D) AR SE RO T BE , B RN FDIRAS T AR &2 F A%

7Y

w'(p) = [ }l/yl,wf(p) =

Ty

Wo=E[ 3G 1r),] = k{1 -5( +1r>”)}’ T4, i

t=1

i R

Y= Kl ) (3)

FETMERHLM AT, 2 (2) 2ARBEVIR X AR S A B %20 ORI S8 V™ (X)) 546k V' (A)
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VZT(A) = EU(XTd) = 2:111)(965)]):?’ P = P( Td = t) o Xy %‘:_{ﬁ:\‘ Td = tBTJ‘XTd mﬁﬁ%%ﬁottﬂ}migi%%ﬂ%
e, 4E 4 KR S A
VIT(A) = TE"0(X,) = T3 " o(x)pl, pl =

(=) #ZurREH e 52 M1a
Rieger il Wang ¥ 2 FHAT 5 B 6 D\ 25 BT PR ZS HE 7 B 22 PR ZS 53] T ORI Rie ™ R
B fy (x) RER X, MR R B, B2 XU BB H

oneras . or

(x,)
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VI (x,) = dx =: E"v(X, )
[fe(x)7dx [1 () 7da
x%nM@%ﬁﬁ@ﬁaﬁf?mu%&m%mm%mr%%%ggﬁé%Wﬂm>ﬁ¢%\
fi(x)7dx

v, —FABRR BRI SE, —BTHOR v, 5y, M, B 0. 65,2 y = 1B,V (X,) M T
ABE 3 T B g RS B VT (X )

V(X)) = Eo(X,) = [0(x)f (%) dx (4)

IR GCRE W, 0] T 35 R 847 6, 7R A 75 i T, 1), WS NARARAE G 1 T8 L, R
RIATFA IR MH, BV IER LA 0 < T, < Lo fy FORFIARTFA T, 095 B R 8 W lices Xy,

T,

X, = [Cedi - W, = K(1 - )~ W,

E%%%%ﬁmﬁ%@%ﬁﬁﬁﬁﬁ%%%ﬁ¥ﬁ%W;=M;”w=KU—E@%H
HE—t i T RN

X, = K[E(e™™) -] (5)
T (y = 1), (4) 305 SRR RAE V7 (X,) TSR A M V7 (A) = E[u(X,) ]

=fﬂM%UW%%%%ﬂfwﬁﬂXn%M@%%Jﬁ%ﬁ%ﬂmﬁ%@ﬁﬁﬁ%x»@ﬁ:

[t ey
V) = B L)) =

LTJ(T(t)ydt

=, ETOIREREEWIEERH A E

TE b= AL RS IE B A G E I A 2, A A B85 B T 247 D Ja Pk I A7
ZAEE BA WS, B R SEAR 4, IR T RE T AR 4 B8 04T R S R R R AR R T
P R S —AF 7 iy, S SRS R D] -y R A B X5 BT O DR SREA T D A — S R TR I
FATT 731 A JCHE 51t F0A AR i A7 T A TR

(—) b sdn i ot 6 ) 5) 4 )

LT K = -

El X, <K (6)

BCHL X, SRS X, B X, WRE I s , 58 (6) TEWI PIAS IR TR, B 1545220 ILh, 4R (i
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V(Y[ = Bo(X,) ] BEADHE BRI TE , S e e I T . F T4 H s 5 75 B R e AE i )
Sl

EHL IR0 < a <B < 1 XTEMAES K, A L R4

(1) YEHEHBRTESHL

S(E1 X, 1\

Ko r =: 7

5> K (2 Bun (7)

WAL, A VT (A) < O, AT AE 4 RS2 IZ 083 Wl , 3598 5 A W S 4F 43 1 75 B2 (undesirable)

(2) BRI ESE
S(El X, 1\'*

s KPP} = 8

o ( 2K ) B (8)

ST A VT (A) = 0, AR 42 A e B0 5 2 | F 05 A W AT 4 R ( desirable)

EH 1 AEIRY] %, dE R | AT RS

HES T B RS P T o = B = 1WA 8, =0, = 1SEMYS > LEFLV7T(4) <0,

1 ME0 < a<B<1A6) K, A8, =6, %a=p= 1B HFEELMAET V(4) <0
FELMEL I VT(A) <08 > 8, = 1, Hiifi, s, 56, ZEMIER 5, -5, HOH,6 >0,
S TR VT(A) < O MFELALE I | 6, -5, | BN, IR 1 M &0 (7) SA(8) RBPBEIT
VT(A) < O BFSEES PR 80 b B TR TR WIE R | 5, — 6, | EHH/N.

V2 LTSGR R B (SREEEE) WA A B0 S X T A S8 kA
B, L6 > 8, ST WISLAR G S ARk M/ Wl R FEREVEAR G X TS R (8 > 1) TV 41
BAPE(T) AR ST I e MR P (o = B = 1) B ARERIREIE 1| AT, SR (6 > 1)
SRR FORFHMTEAE S S a < B < 1, (T) REMTF EI X, | > 2Ksw1K M5 = 2,25, =

0.88,8 = 0.9 I, B B Ml FIELER FPRZS T 2K5TKet ~ 0. 03 GEAEHLF A% r = 5%) i F
(7) R(TEM I EN X, 1 > 0.03) 28500 I, RIHHEE 2 15015 T A4 V8 RIAE 4 IR 1 G 11 280
FHERIE T AR 42 I T8 (FLFE SR PPV 2 0 3 A DR AR AT 23 24 N SR 4, [ 4 4
AR LU T R A 1 (7) SRR S A B, L HD S R ST, 598 VT (A) < O HRSRAT T A
ST

VE3 EE 1 AE(2) S HH T RO R SRR A BRI BE T X T LA B8 BV 6 < 8, I
SER A /K SR AR 4 e < BIF(6) ZURI(T) SRS < KWP28 Uit 5 < 1| LIV I ARPOER
S LR T REE R WA DR | T LR 4 (8) SOMELL IS

VEA SRR LGN T RIS T IR R I S AR G 1 WA S VUL 0 AT G i R 2
T T 40T i | ORI 2 10, B R R S BOF G ik A A T R 22— , Hu 1 Scott {04+ X 85 K
IR , U 445 HHA 5 6 ) ALY e 7 M 87 1) 42 5 T Tl YA 8 7 — A B 0 50 v
W 52 5 I R TR AR 4

WS Hu I Scott 3l i STERFSE B, B EH TEEARK (6 > 1) AL MTAE S (AT M
ST R 8 > | R RISEAE G B A4 R0 B 4 R TR0 U0 36T 8 > | I HEVE 43 7T
BV 4 | B — eV BV RSB | U W TEAR G X RS IR A A 40 A 4 T 7 IS (R 2k AL 4R
TETE.

TR 2 G AT A B 1R AR (T) 2R (8) 2o 1) 1 SR BRI A 75 i AR A B B0 ] 25
IMTETTE 9] 2 0 30 TR A 75 i MR 1] Gompertz-Makeham 4345 BT o 350 43 77 S fik
SRTHI A A Ih 8 UL IO A0 | T 2556 T - 0 A 9 405 ] 2 0, Manshall Gerber 2595 %!
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B CESRUR R 5) 5045 ) fR—> 60 2 iR AR E (498 , HEIRFar T, IR S 04, T, =
Lo Ly Bap, =P(T, =1) = LL t =1, .., L MRIEEPRERTT R r = 5% RAEHEA
BREI 2856 A4 a2 (2010—2013) , 25 18 100 % DL FAET- N AR 53551 i A R e , iR AT
IR r L, = 40,0 = 0.88,8 = 0.9, 4 E1 X, | = 3.9815,5, = 1.2423,5, = 0.7478 ,

HF V7(A) BT 6 Letkms, 46 =

10144 =: 5, B V7T(A) =08 >80 | 7 FERIHY A ORIRE |
VT (A) <0, %5 T8 > 8, e , o & (Sio | 5!m:1.24 5L5
AR M8 < 8, W, M2 AR 4 R I,
VEA) < OFEKIN 6 > 5y RS AL

B R T HBIEAM(T) KL (8) s
TN MM F L I (T) U1 (8) abgElx  EHTY =01k
(0,8, ] U (8, +x) FREHM VT(A) | V0 Y PI(4)<0 |
X (8] (8, ,8,, ] EAREIG VT (A) T X [E 5L0 5<‘):1.01 5|:5

KBEL S, -5, | =0.4945 /N H I AR 2
B, S (7)) 2 (8) X4z F 4
4 B, X T J A A5 i B B S A s, 2 B L R A 0 ) o DU 5 B K

B1 #AERTRESMIESHFAENE

R T IEARITE S AR R B g, %1 1 HEEGRAERHOS HHARBERINIERE
I T AFMEIE (a #1 B BUE AR S, .8, 80 HX @=0.88, 8=0.9 a=B=0.88

(B A N SRS AR T r 1, s, 6, 6 L, r 6, b8, &
= 3% WEARFT G FE, FIRWHEE T L, = 40 59 0.7478 1.2423 1.0144 40 5% 0.7582 1.3190 1.0507

60 15T LER 0, XHFETE S r = 5% L, =40 3% 0.7276 1.2553 0.9904 3% 0.7427 1.3465 1.0310
= y s g

e 60 5% 0.7510 1.2359 1.0347 60 5% 0.7620 1.3123 1.0750

RO TE T2 3% 0.7391 1.2319 1.0005 3% 0.7568 1.3213 1.0463

B2 (&S] Gompertz-Makeham 43 A4fi )
B R FA i T, A Gompertz-Makeham 53477 , HEA 25 BE R AU F
(n+ Oem)e*("”acmT?l) =0

fla) = {0 ,t <0 —

Hrp M AR ARSH 0 F 0 T 0, RES: 51
B9 > 0325305 R AR A F5 4w AR e
AR B OBl 2850 7E 4 % (2010—2013) g = - N
CLI[ 5825 —3%(5) | B, X280 n.
0.0 ST KA T AGTHEE R Ay = 1. 6357
x107 .9 =8.3185 x 107 .9 = 0. 1123, [&] 2 i
T 2R i I R, M 4, & 3
RSN g3l o

F2HH NS BT RE30% HEaR
T4 IR M\ Gompertz-Makeham 43 4ji 5} AS [6] 175 w w - .
JF 8,0 8,0 B0 {0 9 77 1 e 5 3, e £ I ' b S !

BT - = 3% Bl =
5% 45K TR 0E BT R, R A L Wi g B2 HERELEZEEGR(2010—2013) RN EZE
, , B 12k % H#l4& Gompertz-Makeham 25 & i 25 [

fit; TR

002
I
A"
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Il
f\\
.,

0.00
I
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2T LUAGHH I 4518 (1) B 1S, -8, | #REUN, lLIfE 9 = 0. 1123 .« = 0.88.8 = 0.9 1ilj
1,y x 107 = 1.6357.0x10° = 8.3185[f,16,, -8, | =0.5596, BIEHE 1 #5544 (7) K A(8)
RILE TRESM(2)8, [EEKRT 1, RUIILEIIR IR (8 > 1) FHHE AW LA G 1L E S,
Ui B0 2 DOE SR 15 BUAE & b AKPAR T EZE N R AT HA KRBV ROGESE 6 $evt &, AU A4 (7)
ARH 59 AR 5 BT, BB AR S 320G, 1 45 R RE Al B AF 42 Z ik

2 FIREGRMEL Gompertz-Makeham 2 B A E BRI IERME(r=5%)

9=0.1123,0=0.88,3=0.9 9 =0.1123,0=0.88,8=0. 88
7 x10° 6 x103 84, Sun o 7 x10° 6 x 103 84 8. 8
5. 8230 0.7221 1.2955 1. 0485 5. 8230 0. 7270 1. 3755 1. 0829
1. 1450 8.3185 0.7258 1.2877 1. 0385 1. 1450 8.3185 0.7314 1.3672 1.0724
10. 8141 0.7278 1.2834 1. 0302 10. 8141 0.7338 1.3627 1. 0634
5. 8230 0.7232 1.2932 1. 0479 5. 8230 0.7283 1.3731 1. 0825
1. 6357 8.3185 0. 7265 1.2861 1. 0379 1. 6357 8.3185 0.7323 1. 3655 1. 0719
10. 8141 0.7283 1.2822 1. 0296 10. 8141 0.7345 1.3614 1. 0629
5. 8230 0.7241 1.2911 1.0472 5. 8230 0.7295 1.3708 1. 0820
2.1265 8.3185 0.7272 1.2846 1. 0372 2. 1265 8.3185 0.7332 1.3639 1.0713
10. 8141 0. 7289 1.2811 1. 0290 10. 8141 0.7352 1. 3602 1. 0623
EAFRRET, A gx10® F2 9 x 10° kK H A0 0, ¥ 1.1450 () F= 5.8230 (9) 3 & F 4=+ 5 3 F % 30% % ,2. 1265 F=

10. 8141 3k T A% L 30% HEH(TH) .

(=) AiewrZin o3 5 40

2 PR X ARE A B A7 AT I, 5 R 1 N ) 32 P TR PR A IS T , AR SO VI (A) FRRAE 4
M7 R INE 2

E'1 X;1 1, >0

TR X, ©)

MO <a<1,E I X, 11, >0 =aE" | X, 1, E"1 X, 1 1, = (1 —a)E"| X, |, HLAT 4 A7 7E
RS P B 5 9 35 2 1 MR A A KA 4 R R 1 S e )

EH2 E0 < a < B < 1 XFRHFEL UL, A LI T4

(1) MFRIRESEL

E'1 X, I\

TT) =5 (10)
AL A V(A < 0, BEIHES AR Z 0G0, 4 A T S AR 4 T

(2) HBPRIRESEL
T e (1n
WAL A V(A = 0, BEIHESTEZ G , A T AR 4 IR,

EHE 2 JE i FRETRITIR , RS R . e 2 nT3 LU S .

g2 (BB a =B = L ERHRGEE AR TR B2 50, = &) = AL 8 > 8, B

s > K«* L(

1 -a

7

V7 (A) <0,

1

6 y=1ﬁm:yzzwtwww%m%ﬂ%ﬂzéha(“)”=¢<"Y'=LM

1-a 1 -a)?
SEH2 MU EH 1Y« =8 = LA S, =8, L2 AT V(A < OMFELKM, M6 > 8,
_ a

= SV (A) <0, FIE 2RI BERY | 8], -85 | M/, TEHE 2 FUIAAF(10) SURI(11) OBEET

1 -a
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T V(A) <0 FRESIE,

VET MR e (6) SHE , FATTAT LIEH

E'l X,1<K (12)

apa-p

FEAMIER 2 £55(1) o (12) ST, 45 > S0 =2 h(a) WA, (10) R K0 <o < 1
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Prospect Theory and Annuity Puzzle .

Based on the Judgement Criterion of Annuity Purchase Intention

LIU Guangying', LIU Meiyao', XIANG Jing', ZHANG Liwen’
(1. School of Statistics and Mathematics, Nanjing Audit University, Nanjing 211815, China;

2. School of Statistics and Management, Shanghai University of Finance and Economics, Shanghai 200444, China)
Abstract: With China entering an aging society, the pressure of elderly caring is gradually increasing. As an important pillar of
the pension system, the expected demand of annuity should be large, but the actual purchase amount of annuity is far less than
expected, which leads to the annuity puzzle. With the help of behavioral economics, this paper analyzes the annuity puzzle.
Based on cumulative prospect theory, this paper establishes the criterion of whether investors are willing to buy annuity under dis-
crete time model. Besides, based on the smooth prospect theory, not only the continuous time model of annuity value is construc-
ted, but also the criterion of annuity purchase intention is also established. Numerical simulation and empirical results show that
loss aversion is the main reason for the undesirability of annuity, probability distortion further makes annuities unattractive, and
risk attitude also affects the value of annuity.

Key Words: annuity puzzle; cumulative prospect theory; loss aversion; probability distortion; risk aversion; old-age pension;

endowment Insurance
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