A Mean-Variance Analysis on the Interaction between
Insurance and Risky Investment

g2

229l ===

|
Slsixtitel Tole

0l
&
=

= 2goTel See met AMAH BT 28 8
7 5

Sot BADES Ml HE4RS MEAMC = A
mEZalo Malo] BEIM YATAM U SLsAMOlel TxRet HEARS
SAldoz mEfsis Zolnh R - EMTse M8 2elo FE SRz

CHSah 20| o=t

HX 2= AFXRMoel F=XPt REck= M ZEE2R9| T[HiE
UYsFOZ  RXlolHM HEEzZ|R9| s AN 2 U= Az
SHOR2 N9 ASts USHICL FAtY| 0|H A2 Mayers—Smith(1983)7 HHSH
0|2H} =00|=E=2&(homemade insurance)2 7HAECE =T = oF o7}
S o R2ls A(Hel EIEHERIE Eljchs 49 dREE, HREE J2|0
ZUEE0| &EE o~ e Ee - ZSEXAE @7 AMABE = eseEut
EXQIgol 2&shE 22le] BMmEo|M 71E2l Mossin(1968) Hil= it
Ea5t g0 sligE 2 Ho|m, 022 2= Mossin(1968)2] Zutet=
ARt 27iEE=IL S0= S76tn A EEACKPT MEEE o=

b
ZnpEBiS T 4 Qe F2E B SEsitt

22 Molof: BHAS, BIITEHEY, 24008, EX19IE
=

SIRITACH B HTSOFES: BO51605

* Agaslr)edista H 9}l wr(soonkooh@snut.ac kr)
=5 51U 2010, 10, 10, =& ZF A Y: 2011, 01, 28, =8 AA FHL: 2011, 02, 22

33



22 HM[1S

Mayers-Smith (1983)0]2f], 2| 5°] H< @2 =50 FAE =E3sh= A
A ZEZT Q9 WEoA B34 E EASI QltHZuasti(2008), Loubergé-
Watt(2008), Meyer-Meyer(2005, 2004), Eeckhoudt-Meyer-Ormiston(1997), Meyer-
Ormiston(1995), Eeckhoudt-Venesian(1990), Kahane-Kroll(1985)], ojul® 1 3%
olf+=, oln] 22 A Marshall (1974)¢] oJa] A AFE Hpel o], vk A
HAAAES BEFUY A FApole AR FofstA He d old
FApfe] 7185 aEshA] il HPae whe SYPAoR 3*—10}— Ae
A HAA A wlaae] e 9 HAg0] wel 9f

Rt A
ot o, Zuasti(2008)=, GRFAQ] ARZAFAA Y] FHFEAE Lesty] Ht
A HAAATE HAFA A AAEAOA HASIAR F=4E A
gote Ao BARYS AU 1 AT, ZusiCoost Fo9E ATE
waat, 2 WAE REAA: Busl gt o nEse F4L 7
o, UWhatd(general equilibrium)e] Aefjo| A RI7IRFR7F AR o] Q1S
o %= %—?3} AEEH(Full insurance)S YT 5= U= 7FeAAS YSAh
oA 719 Mossin(1968)2] gEjeh= ANtE= Sa%t Wgeloh AT

Zuasti(2008)= WA 9] dntpEe &
HHAER ARYTh eVt Qudos AZse BXeks Wt e B4
wolct.

2j7e] =8 %, Loubergé-Wat(2008)& RATAT EAO] SAAYE )
Hog olgolAi AR BAT Yol felo wra 243 Atk oA



9k Loubergé-Watt(2008)=, E 3 FAE dlst= ALEA ] FAE )
?lo] opd 7|lez AR, FAYdoR defAvtS
oldd AefFAto A WA= shte] fIdvtE B4 9 dide= st Qitk= A
o] £&9} 2} =, Loubergé-Watt(2008)= $2]2] Mg o|L} Zuasti(2008)0]
A AEs AEagels  dae  sgEx g afold.  wd
Loubergé-Watt(2008)= Hu} ©<edt 243 S Mg (two-state preference model)
o= pagths A% sloje wat Holt

3HH,  Meyer-Meyer(2004, 2005), Eeckhoudt-Meyer-Ormiston(1997) 12|31l
Meyer-Meyer-Ormiston(1995) | M = AA] G854 k= Al&fstal &Aool Y
Hjo] Sl AEEA e TUT weba B4 Ao oA £l
shute] ¥ E L Qlrk H2o] o] P oA, Loubergé-Watt (2008)0f| 4] X
ot B AfHer, AEFATL ofn] AAEo e AHA RIFaE &
A7) 2ol BAFUAF sh wheo] 2Hsr A% A ol 1Y
&4 o] pFolA AA vlojubx] kil lopal dehE

A4, 989 EAL2 Mayers-Smith(1983) 18|31 Kahane-Kroll(1985)
Bryis-Kahane-Kroll(1988) 2} 2] Q1 AA| A ol qlckal & &= it} o]& Al
T2 BF gt - BARES AEs) AA 2EEZL WolA = shto
g agstar gl 53], Mayers-Smith (1983)= ©] #oFo] TA|RHA T2}
oF HAFTLO] AT ofE TheAd Ev FAY FHol= EY(home-made
insurance) Heg Fx2F ST =wol Ak, AR A EFY HHFA HH
of #eld FAHeR et wgeol gith. 2, Kahane-Kroll(1985)3}
Bryis-Kahane-Kroll(1988) &= £=2}19] 913 A F
A7 stollA HYuks AAWer st ok oY B BAut TR A
SAANE FAHOR TS ojtt
£ 7|2H o2 Mayers-Smith(1983)o| 4] A R} FA7E FAHOR
= 2PN HAEFI HHFEAL df(solution)E 3 HEFH} FARO
gxol e moh sAEom  mels| Eoh Sele BAL
Mayers-Smith(1983), Kahane-Kroll(1985) Z12]31 Bryis-Kahane-Kroll(1988)of| A 4]

FlO H

=}

i)

fllo
2y

g3k7l WA olu] HalA £

v o

1) QAY, Loubergé-Watt(2008)2] BEXA R o|A= &0lo] yisAlo] FESI= EXYE
= Aoka) g AR &29ld sht vl SAw,

rlo

35



22 HM[1S

H A AR oA o] Folin AFFAS s =8 HATolME
W BARBS o] W gHe] HEH SR4TOR AF AgH g
[Doherty -+ Schlesinger(1983)2), Mayers * Smith(1983), Doherty(1984), Kahane *
Kroll(1985), Schulenburg(1986), Briys * Kahane + Kroll(1988)], &1} Hoti} HAF

SEREO T EAY Fom, AWkl AASH oipdApdo] HIld=
ZB3the A AL wol & Aw AAlo|tHRothschild - Stiglitz(1970)], F-S1E
Aboll o3k ojabd Aol o] 22Ql FeElde 27l fside A

ope] EEAGTE 2HPROIAY Tl £ HERIIL JFRIE 0|0
1

Lo oo
ok,
£
5
FllI
22

I 228834 (Quadratic Utility Function)= F(&)7F AR wat 23 A
Rzt S|P AFE A AAE F7iste AU YE I T (Increasing Absolute
Risk Aversion)'®] Aof& Helth, o, 22 a8t A BASY] #&7H4d
ol ‘H|Z7F Ao d 3 ] (Non-increasing Absolute Risk Aversion), & 4
Ao 99 8] 9] (Decreasing Absolute Risk Aversion: DARA) E+= ‘dAst &
3] 9] (Constant Absolute Risk Aversion: CARA)'¢}= ¢ o
etk E3F VI HFAFAAA Qlof, AFREe FF WA Be Mo
o e dEY A4 1 &4 0 B Y A7E A B B
of HeAFAZ AW &4 FEREE Az dKor g4y
EzoFE= 7] 1111“4,—‘3_— Al
=09 7 0]
AR o] Aok d o] Bt - BAR G S TS Flst= A2 ofyrh

1 FE olgELe AR theu Zo| 8ok 4 QAlth AR DARA U
=

o
-
N
o]
7
rr
4o
oot
ox. -
o2t
tlo
o oo e

a 2
Sl

001,
HU
N}
)
=
)
_}L
rir

e
o
)
oX,
tlo
b
o,

b
> _l
§\1

Olr

CARAE 238t HE 83452 7/NEFH o Z(approximately) 2X}E-EF42
AgE 4 Ql(Leland 1972, Sealey 1980), ERZ AA AHEEXE 1A U=
MEgEExete 1 H43he BEx = 2433148 (Central Limit Theorem) o]

1o
o

AFEE] Hsts A9rF won, AAR Meyer(1987) 59 At A
o|9lo] T T2 FERINOANE Hyt - BARF o] X5t oA AA 7=

=1
FllI

2) Doherty - Schlesinger(1983)+= B A2 = 7]‘413@%—553001/\‘] o= =
=9 3 HYP,8E AR sHAIY, AAR W ERo|AYE sk geld A
FEEE 1Y 8 BHA0E Hat - BARYE Agehn 9l

36 mszgAn



4 918e AFIIT Atk WA At FaT ok
shtol “obHA AU o] YR (Safety-First Criterion) = WA= Hat - BALEF 9]
o Z&E th(Eeckhoudt -+ Gollier 1995: Chapter 9), 2.8 Hof - EARE
I vus 7|HELRE e thde] e AFd Ew, Schlesinger(2000)7} A&
T Y, R8Tl BT NS ol2o] DARA, CARA, IARA
DRRA, CRRA, IRRAS 571202 7ot A% 94 @z go] 44 e A
oFxel Zwlo] gtk EF /RSPl od FAHe AL sheets

o
T ouaAEE el Balel AR AASE A9t vwd =R dolr a4

28 3
soaslA ola, £ e 49 AuHolis @ud B4 Ang A6
e AHE

aokslE, FEEA Bl ABEAe] 755 BAHOR Teshs el
APATE V)20 BHSa o2 ulms| thedt 2 AEAS Heltk =,

A F BAANY AL AFH0R fAag ggeth dR soge
Foll QL AT HOE AXHo] Yrk AN Fxje uFo] FAA
o TYHE A9 FAL BYY Prapy 9% Hists SUHoRE @
83 2 ot a7, £e]9] BHPL MayersSmith(1983)0] 4] 913 Exto] &
wo|= HAATL /HAHOR Holgth F, A AAH REAt mE
Ee09) /e fAHA EES ] JRS F2AD 5 Uk faa
Bl SHE ek o)A 71Ee HPSARYold BE Shion: b
314 rgkdl ez weuolet fushy, RYe BE oaas gas]
L o)zl SR, WkRER aclow s mEEY e Jugs 4

= &
23} AH%HI B
}EREE Aoehs AR B4 waEn @ BAH0

Z‘j—‘?"i%‘(pamal insurance) 18|31 7}sstd IR H(over
o WAHeE mozt add $eo) A
NRYRE HAR BPAGAF AREH, AR

insurance) 7}-X| =

£ 9w e A

=
i mf’ri'
-[n: >
pacs

37



22 HM[1S

3, 2=a o Yoyl 2uEYA7A] AGE 4= Sl e - FER2US AR

oh 53] o] d3AdE T UEE Zuasi(2008)9] ZAIfelE w|wEHLh =

Z0asti(2008)= HAA AL Apqlo] HEFE HHB|ALe] FAS FYste AF-

7R R egts AREHS AN 5 S Blch sHARE A4l

FHIE B A4S st AL W 56

Ui ARk ZHgolt 9-8]9] At Zuasti (2008)9] AWE A YRESHA]
b

o & 929 BAuges AEEAeL AEAF ]

m

m
Y
il
Bl
ot
ok

B 2@ B4R AT HEEAo|

FEEY HPAAE ANNY B ZRuPS AdstA bo
9] L et Zol THE the eI BARGY 272t &
A 1RRA DEn RS fETG WAL R St B
3 A MR B PRT S5 FAT 5 AS Holw, VA
L ] RRPERE AR QRRY, ARREe 2AS st Vil
A zESE o0 APt AU GAH BIAEL 2T F4
NP WA BT FAS et Z o AUFOE, AN HA
7h F(short sale)7h obdl $BAHAL Y] EA] Fofali BAlo] EiHES
A ARRY L ARRFS TYT 5 Yk ARVES ANAY, Boz

VIl A= gof} @7 o] =i Rt

—

SEle 2719 &4 B w005 ER5kal Qe A EEA R ALt
2 oujRlel &MY LE(0, o) kEEo| Qlokal spAeit) o] A9 Ft
ul 7
= 1=

s Vi okt o] B,

Y=w—L (II-1)



o] I HEA = AAL 2wl A A dinlsky] {8 be [0, 1] 7t
= u)g & 23 A 2K (coinsurance) o] 7FIE 4= Qltk & AEEI(h=1)2 BT
B2E PR #7)8MH vg| B & A S5 (coinsurance coefficient) b< [0, 1] T3t o
YEARE bP7F "k o= HHR AR Bde AGAIE ke 3
O AIZHA 7S s H=TF vha Zo] AR ETAL 7P,

1
rP= &, < (T+N) - py (I1-2)
=
1
bP=b|— - (1+X\) - py (11-3)

By

919 Aol A Rt 19l that FeIR4elol ), wy e LE[0, )9 7|Hgk
B(L), 291 A= Rriuge 2ddo® Ut A8 A> 08 AgE
Ay S0 BHR mgolN wRHRE 4, /Kol RARHRE Ay, /R,
of k. o714 Sl A>09] ZpAel] o3| WA PR, > 0] Holw §
st}

A>0 < P> — (11-4)

A77HAE AEA BA5a0) Wie] ATk SAT o4 Selt By
At B AN BPAA A, BEA 5 AP Sl GO
a¥rE BAY 4 rkn BARYS AT X, Aol BAR ak

PNHGH)N aRS] FALAE FESIHO0 < R< 00)h, obed BFT} Ejo

39



22 HM[1S

orje] A Viz The Moz Hag,
Y=(w—a— bP)Rf+aR— (1—-b)L (I1-5)

=
Y= (w—P)R;+a(R— R;)+ (1—b)(PR;— L) (11-6)

oAl 4 (I15) Er (L6 ol §3td /LA ZEZTo0] Fuh FALS
242} kg3t ol A4k,

py = (w—P)R;+alpg— R;)+ (1—b)(PR; — puy) (I1-7)
02)/ = a203?+ (1— b)Qoi —2a(1— b)O’RL (I1-8)
Y] AA pp2 R 71HgE E(R)E oulgitt, o7|A g AL
ofe] FAE k= AE4 7HE shuE =Rtk & pps A FHE
Ry Rt Athal sk Aotk &
SH o> RI L] FEA Cov(R, L)& UepdTh oA 92l 9] %
A BYA A7} Hat - HAY] 2] (mean-variance criterion) ol )3} thS3}
Zol AolE= T4 Hla, 0)E FH3F6L7] $13F a9t bE AEigicta 7pggich

H(a, b) = uy—k’U?Y

= (w—P)Rf+a(uR—Rf) +(1—b)(PRf—uL)
—k[aZUfQ—I—(l—b)QUQL—Qa(l—b)JRL] (I1-10)

Q1o AloA kOG0 A HFA k] ‘9% 3] (risk aversion) AL

40 mazgen



U= Az 28 dHo = 7K 927F E8sks (11009 Bt -
pimge ARy /1 A7 olgHE wa Fo shiolthelad,
Eeckhoudt-Gollier 1995: Chapter 9 % Chapter 15, Bodie-Kane-Marcus 2006: ©] %
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Moz gyl FAAAT BYTYe BYE > Yk = BAFY q
o ARE FARQ pp, By AT of Wik ohet 259199 2%l P,y
2 olo] YSiAE GeFS Witk BE BITYF bo] AHE 2590HY B

A" 89l A, py, 2R of W A FARL pp, By AL opolE QEE
of sHAIRE SR e RN A= 47 AR Sy d4d 4 qlrh
=



ofl

g} o] We-e the} gol (He 1E aokd 4 gt

&l D

() P=(1+2)) - :U’L/Rf [A=E=S PRy —p,=A- prol doll f2sto], 12k

2719] 4] (115} W-16)0] p=0 EE oy =02 A8l 912 H2l7} 47
ZEt QED,

AT BRI £9le] AR EYHoR FBREE 9low, B4
L arelgel 89l Py, 9 oae Augle] FARQ puy By 29T o
of o) AREI Ee BETelo] ARE HHOoR 2497 VAL

ol A, py, LB 070 oEH}? XY AutH o R EXFI} £429HS
NE SPHomu AAY Sk doh Seo) BRG] T4 e F

=

[e]

o

Sxjol AEEAS BE EPT Yl B3] ABFAS Y2 BE 1 S
A Kol

0

Olo] lr_o}x] L=

5 2ol ot AAE 2 AL E Y teAE AE AY
A AT = QUTHE, p> 0 B gy > 0), oA Lo BFAE T 9
o] =Yl HLE BERolu AEOERAC AHLux Exet HFPL AR
Hepaola FAARL HACNA A At 2EET O] AT FAS A
Aete A8 47 3stA "ot ohg oA o] &S Hoh LAH e

7) 71 EEe B Slofi= dubom EXASRN e SPATte R §19
Hal4 @l(separation theorem)7} AHE|R] ok=v} FL3ko] T3t i7].7<40 7H4 o]
Zasith EAEE olof] WA= A MacMinn-Witt (1987) & =g 4= et

43



H22# M1z
I, §£2H9] g2388 7
1. HMEXIQ| A
Sele HHEALe] 1427 4 (115 ke 2ol Lkl 4 9ok,

* ag
pp= R+ |20%(1—p*)ka —p(PRf—,uL)U—R (I11-1)
L

olo] oAl LMol BT [ -1 YR Exfolo] @l AT TejujdL L}
Yz, o] @admene s ariael slE —1<p<1) Fulel ael
Z718ka7) "ok (a2 1) 2R).

(O 1) ZNEXL o 9 BN

JI271: 2kog2(1-p2)

Hg

PSR >

Ri=p(PRi—p)or/o,




# YA AAT Amov(1970)8) T FARYAN > 7Sl U A
Ay Bapele] BaFEado]l Heky AN £4HE WA AT S
o BN pup> RS IBAA B4 o > 0019 AR =] x| Rt
orel WgelA Sl (deld PR, >, T3 AORNA py > B9 £t
A F8F 7S Pk oA AHelE ek, Suo mgolx EA9lE
5B Fel AUWATL FsstER A MDA GBS (-2 EHE
grasejugo] Fhol e #A US FHE g ot oY 3

i

o’ <0 Z Fuj(7e, short sale) £249] 7HsAE wiAIE 4 itk a7l 9
Ao o] B0 > 0)o)ls TheTt e F7hAQl o] aHch

et

B2l 2)
SHAAF ERfofo] WREHZAL p> — Mo];} =
1= LA = s gE . (PRf_,U/L)O'R D R
* (MR_Rf)UL
a>0—op>— 77—
p (PRf_ML)UR

(1) Al (11-15)9] LA, k>0 181 (1-14)2] p=+1 71Fol <& &
e & 0 e THER Al FAfs] o B2l
v (np— Rf 9L
(np—Rp)oy+ (PR —pp)op, >0 Ee p> - PR~ ) o o] #rk Q.ED.
O )L o ol= o (/LR—Rf)O'L
FE= g > Ry eIk PR, > 2] 718l ofsll g9 2o =4 — PR 1) oy
fHL) TR

§) Amow(1970)9] EARES ojz ARAAS AZoE 2AHe] k. oF SW £
+ Huang Litzenberger(1988, ch DA E Arrow(1970)9] EXREL 2z 4= it}



k=)

HM227H |1

209

o}
s

3}%]

e B9 0p>0)s 58, U o=

o

ol

xr
i

ofn] oSz 4=

ojel Ak,

e B 4EERe) 711 2

N
wh-

o

dol A Aol

ol)
A

o

S=1
=

A=, AEddrrdel

=
=

259 ® o

£ gARre] Brizke Was) wus

AL

9]

al

hi]

9] o] A

ojn
A

N

Ap5e)go] vrobatkan 71

o,

o

Adl, Fele FAAdeR e At o deFAe] ThedE A

G2 A

=
o

olel A WAH BEA

e AR

_]

s

e

Ak

()&} A A

A% gdle] &
) oA QgsE ool Exjoel

fe13
=1
S

2E 7 (p> 0)3

= e

Hola} sheetu(p < 0)

o

=g &

Aparele] A

EEEL

=
5=

A2 BEA AR (e 2) 9 20

wt

o

!

ol

70
or

)

)
o

o

4

;OE
mo
)

S

e D= QoF

o W&= (W=

$elt

o

X



1 FApo ojsix] = FAZ HIA A= HAEAoR i dFEY Ee

TREe dea
2. 19) ARl 9t FAH BHAE p> —

ool Bxta > 08 F3,
) Z}AP:L_EEEJQ.J Stj2012e oxjabHA BAHS 7hax|F] AL, Ei
() AHIxEEY Y Hiks

% gl

2o}, 12279 4] (11-12)9] f-HoA a=0%] 5

Hy= —(PR;— p;) +2(1—b) ko)

olo] Ao b=1 = A T, (499 2w 718 PRy > pgoll 9
& H,(1) <00] "=} o|AL é.PXHa FAAZE AREY B FHFS
Yot AL ougitt ojzlor 19 FHL FHH

28] Y82, Bt dAsH A= I ¢ QA S8 atAl(so-mean
Line)# 5-&AMEFH (Iso-variance Ellipse) ©]-86tH Hroh ZiHor HA 51
g 4 ok WA $EE 1ARAe] £ A (111 183 (1125 o]43) th

—1u:
T
ot
12

— - (111-2)



22 HM[1S

S ook 94 BRFH AL WY py AR RE T o] K=

b= 1— — + —— - a (I11-3)

wreba] A (11-2)8] #HH-2 FHFAL] 72717 "ot 3hH, SRAEES 5
Ut 032 WHEO] FE (a.0)9] AHolHR, Sali 4] (18)2] S AR
(Total Differentiation)dr the-, '0 2.2 =11 AT shH, o2y} o] SEAEY Q)

N&71E =2 5 A S,

[2a0%—2(1—b)oy,lda + [—2(01—b)os+2a0,,) db= 0

db aafq— (1=b) oy,

©Y _ (111-4)
da (1—0) O'QL—(ZO'RL

G Selis A 29 Hue SHFAY 7187 aen &
SEAERIS 712717k B SR efd oAl (ERY 1o e
Wolzl= Btk el obx Eael Holstd % 19 REARHE

FomH HANEE 2Y 4+ Yo B

H
o
=

olN rlo

0= 0 A SEFAa> 0)
olek. WA 19] BPA AL 715l REEZRL (a, b) = (0, by) A FHAME
o 71971 ke ghe AHTY
db _ % R )
e i )

9) SElt o714 19 AFR] Gl HEAkHE UHRY B TR Aele] fold
o % b €100, 1)0] gk

48 mszgeq



3, 29| 27lo| g
AR A GO RN AAEEZE 0 0] HASIHL ¥l
(o)

=
e MAdsks WHE 2T 5 Qv (9 3)0lA 2

of
Y
i)
rg
i
by
il
gﬁ
N
52
k1
x0,
T,
o
)
2
o7
et
)
12
N
rir
do

(a, 0) = (0, by) ollA]  SHEATEFHS] 7] &7

= A "ot QED.

49



22 HM[1S

3 2 & 0lg

Ao JEIl:
(o,

s SEANERIS 1er7h BWEAle leviEch e S
— 2 Hr— 7t Zxzo AL EE RNy ly S R
p —— |, Hz9| AAEEER S (0, by)olA THFAS whet A=
op  PRi—py
& AAEEZY S (a, b)) 02 o538 HFAMAE BFS IR §ASHHA
Bake 29 4 A Hia, > 0). 2 A AAREZ S (q), by) oA ARo]
AR SEAENGE AL (0, by)old 1A Qee] SRAENI(GS
AR ETE T 32717 Zoprit,
(A8 3) EXIZ 0183k 7Istztel
b sgnd:
I 291 =(ug-R)/(PR~pn,)
7
AHEFR O D1 801
=-plog)/(s))
a
(@) SEAERIS 712717t BTl ZerEd Ze A%
R Hr— 1ty 51 = e SE (=] o]0
—p—< 55— |, A2 AAEEEZLQ (0, b)) oA SEAEILS et Al
op  PR—py
22 AAZEZANL (), b)) OR o5 HAAMH: £ adhE A5
HA g FAANE S A "HoKE, o >0). I AT, AMRIEEZEO
(ay, by)olA Azol 2R SHFAGEE A4S (0, by)S SHst= A
EPFHFS A HTG 925 1A
50 razgAr




(ERE Do wEi Ao Asnonel s & wojZt, o, 2
o 04 STAAA 2UTLE SA AR Aol Golgpon 7
Gigre] aklol Al mEZelo PHE FAAL & UGS AFB of
A% BAoS] AL ol4e] 2qmrhs eele eaeo] 40
o g8 & oL ATt aotelw, S (GEYE DA FAAA
o) FAZl HBeRAL BAT + Pt Lfd Juue suo] BL o
Q1% 5 Urk, o] 28} MayersSmith (19837} AE FAp} SRk Fulol
X & (homemade insurance)?] 7]%o]|t},

¥l 7z, (el Dold A BRAHIL £8AG > 00

& dslea FASIRel BUHA B9, el AEolEA
e BE, AEC) U $08] e A9 2 By

Ao o] Exrt ZEZF 0O glAam o 7]ofd 4= )

]_
LRSI 59lErke AEolEs Mol sl W isi

ﬂE

[

o, ¥
ol

30,
T o
fo
M o
n)

ofAl $2lE thE IVARLEE TulEANa <09 A9E nsA| P
A FEASTE (] 2) 9] aFReds A= WA BAL A
&sl7]1= g,

V. Fr7Hd R} 2XHY
1. FdE3o =
A=l 0]

A BEA L 2golgte BES AU 24, S b > e
A gl 2ot f-8= 4 [1-12) B I-10)2 FE 47 og 4S fET
o

>~

> 00 20L& thgat Zo] HaEAoHe] YRAES kS V|Z0R UEpd 5

1 </1’R_Rf)URL+(PRf_,uL>U§?

9 2 2 _ 2
OROL ™ ORL

o1



22 HM[1S

* g
b >0 — A< L [2koi(1—p2)—p(uR—Rf)a (Iv-2)

Hr

oA $EE KR EE HUIEFEE aclo] (V) EE (IV-2)& F5dch
PRt & AaREHe A 2 7ﬂll°k?<P7} OlE}E B2eS st

1 (o2
P= = |u+ (1=b) 2ko% (1= p*) = p(pp— R;) —= (IV-3)

f 9r
& HREERE SEERQ Vgeside] AT (u, /R0l EIIRERE
e gom Uehith $els glo] A Rrndr 29l Ao B 47

P=— s (142) - 8 AT, o
!
9] 4] (v-3)7} Blwa] Azjetd ErEFERE a9 AS ST o]

o

= bl
o) 2~ O
3 4 gk

& 5otk F Sk 4 @20l

o
A= L — 2k (1—p*) b+ 2ko’(1—p?) —p(MR—Rf)_L (Iv-4)
Kr R

FEe A VAN FIrEERE 29 A7 HALYF 09 o
7 HE AT F Qv E A7 A (v-2)7t FEEW, 33 H

b > 07 AAEE B (2Y 49 o] ayA & 9t &, BY
& A = A

rir

*

BARYRE 29 At AR4E HH HETYY V'S B



(33 4y ANEY b o| AY

g
— 2kt (1= p*) b + 2k (1—p*) —p (up— R;) ——

OR

BItE =} ZHEHH

Mossin(1968)2] Aele, R a7l ¢HdR oz A= JAL(A=0) B
WAL ARREG = 1), 223 HYRe| HmyRE Eiw
(> 0) ARHHG < DG T o2 pobwrh fele] BAmYo|HE
A>0 & H2UREREYF 9= ALve a8t 9goerg 8= Mossin(1968)
Helo) ® oA e AvEc AR WA wehw, EA9IFe] aolE
WA FEShe P BPolA, dHe FUtEFRE dREY T2
of A ZRtth =, Mossin(1968) H2|7F HH3H7] fsiAd= A >0 oo
FARA Y eeedite] BT 2o 2ol FFEooF g oAl
7]—f—ﬂ E@’U‘l o|ET= EHET Aol Hof F= FaT At o= o
shelal k.

7

rr

o

=
oo
fllo
mo
o
ic)
o
f
_ILOL i

53




22 HM[1S

el 3)

H A A}

SRR o 5l7] o8} W g.=H o (PRJ"_'LLL)UR

AREFHOD < )& FYsh] e de-si2ds p> — WO]T—,
r— 1) oy

g% - o (PRf_ﬂL)UR

AREAG = D& T 9% de-S8x1E p= WO ,
r—1)oy

- ¥ ° - 1 = (PRf_:uL)(TR

ZHEFD > D& FYsh] ol da-sieds p< — WO
r—1Lt) oy

~

Z9) el AHEP A (1002 HE 2 Akl o5 b < 19 x

PR, — *
{%?ﬂ%/w—((ﬂf#lﬂ"é?ﬂ selg 4 ek b =1 agm
R )0

b > 19 WeE 2 WHor QEEh QED,

Mossin(1968) ©]efl, 9k(+)o] HrtHER7E ZAHHN > 0) EEFHG < 1)
o] HARFHo| Hrt:= AL Feckhoudt-Gollier(1995, Ch, 10) =
Schlesinger(1981, 2000) G-ollAl ol 2} l=lo] ghr}, apA|gk -2]e] mFo|
AE old BIIEFES W7t Wolirh &, 4] 604 b <19 A&
Aol Bl Aelshd o2 Ao] fEEh

pe” By op

b<l o > —p-
Hr ORr

(IV-5)

AT, p> 09l A%, A (VS A> 0L ol ol9elw FrhHoR

pr— Ry oy o] Wo ine] A AdE &~ Qe
—p —1. - <A< 09 HYNAE Mossine] AZ7F AHE 4+ S
R



=2 AR 27 Agshs FAeks A7t 9l AR o
Mol A (2] 3)2 Zuasti(2008) Kt} IR {83+ ygo] Hr,

foFstH 2o A= (e 3) o4 Mossin(1968)& E3sh= Rt Urhy
A Aiae AANH. oAl tael (WEAE 2= 29 2P of ofF

A ditehd HagEeol 7 = e A I olwE AEs & & 3tk

(MEEe 2)

1. AREHOG =D 7I¥dal U= EIAI= A A4k &FAsch
(a>0).

2,19 Aol Qs A BIAE p> —

p=!
(1) AALEEED|0.0] 7j0l 8L FATHHA BAABE P27 AY, B
@ AHZES QY BALS SASHAA AILESY 0 AHgE F7H1Y

%= 9l
(F%) WA 15 2o} A W-1)elA b=12 B H,+= th33 Zo] 1hds)
#F

H, = (up— Ry) 2k}

A9 A& a=001A BF7IsHE, (199 714 gy > Rl 98 H,(0) > 00]
B3, oe FEAMOle] £EAa> 0F oujak ojwal 28 ek
e 25 oo (WEAE DIAAE TBAAY TRAEES AREE S

Sr QA o7|AE Bt dAsH] weku]E(directional derivative) S 0]

s w7l @k WA 00 FW 918 WU o= (0, v,)E T Lo

oo oF

v, = — (PRy—p) <0 123 vy = — (up— R;) <0

95



22 HM[1S

oAl fElE A UMY pyE ve WFLR uwEshH oS ol

D,y = 00] El= 21 el 4 get,

o wpHo R 2l (1-8)9] 028 4] vo] WeFo R uRa oS (a, b)=
(@, 1)oA B 20] FE=A slolA D,o} <00] "k B2 e

o714, 1914 2Rl AAH, a” > 0ol FolTt

o

- Ix
re

¢

D,o% = *(PRf*uL)[an%*Q(lfb)aﬁL] — (uR*Rf)[*2(1*b)ai+2aURL]
D’UO-QY |b:1 = 720‘[(PRf7,LLL)033+ (HR*Rf)UIzL]
(PRf*ML)UR
= —2q - . . — R, 4+
a:*0p*0p (NR f)[P (UR*Rf)UL }

<0 >
P (MR_Rf)UL
olAoR (D9 YL FAHL oW 9 FYuULh T Yo S
ve] FFoz uRay Fol

L ov=(v, vy)= (o, —0%) S AYB}LL, pny
e

=
=
S22 st D,y > 00] He FAT & ok

D,y = URL(MR_Rf) + U%{’(PRf_/J'L)

= op-0- (MRRf)[p+ M]

(,UR_Rf)UL

(PRf_HL)UR

>0 |« p>— %5 —

P (,U'R_Rf)JL
Bty 19 HolA v, =—o% < 0% HHong, TEZe 0 (a,b)-
(0", 1)E ve] WFOR o|FAYE 2L BYe] A ARBHAA AREY
07 1 FYFS PaAslE AS gt ol o}E vel YFo ui
ol



D,o% =00] g},

D,o% = R [Qaaé—Q(l—b)aﬁL] + 02 - [-2(1—b)oi+ 2a0 ;]

D, UY‘b*l = 2a- (O-RLO%{,_ U%ZO'RL) =0 Q.E.D.

©al= oo (WE2Az 2)9F GAlE WHoR (Hu 3)0 ARHY E= 2
angel A opimaliy)S AW 4= e ol Sol, wrel 2zl

(PRf ,UL)

AFsSheka b 2, p< — -9l A9 ARBY Ut 2

Rf>UL <
Ackts BEFAFgH FAgS SO (v vo)= (PR —py, pp— Rp) S
FoE F7H7IE ZEER| 29| Vol HIE FA ¢
B Y S YAL EE Folxl 1Y stolAl Aol

o FHe SAE Qs Bk

o
il
ﬂH

o]

i

V. A4 LS00 YUTizE
1. IREEZZ 20| Czst =2

oA el= (HE2)et (He 39 AuE T8 EHIAAGAIE Hfot=

AA ZEED 29 ¥S thF3Hdiversification) Al 4= Sl WS AAIGH
(np—R;)oy (PR =)o

Ho 5> (PRf_,qu)UR = (MRf_Rf)UL
= A4 BAA A ZEEDL Qo] BAEY +49de sAl
Bgak Aol MTk FelslAL of oA FREAL AW, () A9
3} $918el Hs) AR G 2E A2, ©) SIS £slTl
Az =Y4ARl Ae, 3 2gar FALET 59l 0 AkA oA
14 205 %5—3}% B 27 o719 EHOLE}. = o] &S &

o7



&l &

k=)

o|J

e

HM227H |1

NF
Ko

021 A5 A" 23 e 39 F [ =F

Al

Ho
Nlo

Fehe (gl 99

9

=1

f

AT FAH 7k AAs A (natural

z7o] fr=¢th QED.

A 1555

o

o

Aokt 5 9]
ST (Y 9o e o714 o

3
)=

hedge)7} &4}

=y

obrt, SIgTHAste] BAelA > 0 Bt

&

A EA9H 7]

H A fALA

z5w

_ZT

& ol

I
=

A 2

st ® 19}

ZHo

EETL boll AjRo] FARH

=

5]

ks
i

E|E7} o

|

A
i

q

|

o
fis

AR AL

k2|
=

_or1

-
R

ol

A

=0°]aL FAll ¢

QS
i

4

°
A



ojdiel Bo HAMYN HARA ko] AU QY BALE FEd B

718 gty el 13249 4] ([1-15)¢ (62 HE, o > 09 F$ A
B4 o = BEAF H AR AG k(> 0)9] F71H7F Han, FE 2%
B He AREHADL < Do b = ko] g2t He 44 el 4
UTH2, BeAstw, 919 2N YR AS k7t F71E wl, o = 718}
I FA b e ZAsH Eied, olE a, b9 FolE AT A 2
AsHA "ok o (] sHE o] e ok Zth

(Hel 5

SYARATE 24993 BAIRL FAol BeIte AL,
HARAe HARPE 200 718715 74 AAaAel qtk. 3,

b= 1 (MR_Rf)URL“‘ (PRf_ML)Oi?, o
(NR_Rf)UQLJr (PRf_NL)URL

(&) 2] (11-15)¢}F 4] [-16)94 kS 2A3HE (A 5)° WAAlo] SrE
T} o] WA A, 71879 EA7E F+)o] HiE 2L (HE 209 4 > 0]
203 dAshaL, ERE 71&7]9] #E Al F+)o] He W= viE (FE 3)
o] b <19 WaFEzdo] Hrh webd o >0 23 b <19 2]
= HelolA (AP 59 WAL dA% 509 71e7]1E 7HIth QED,
59 TR, (A 99 2dS A AGshH, p=0 &

(MR_Rf)UL
11) &, A 2 sl p > — 55— ¢ FE 9|t
) (PR — ) og _
12) o] =72 (A= 3l sl p > — (ip—R)o I Fo7t HEel "ot
R /0L

59



22 HM[1S

2
v _ %r < fr— By - IR

O'2L PRf*ML ORL

i

TE= p< 09 23S oujeit. g,

Al oA 200 718718 13 FHAL o <OFHED 21 b > 1
(ZapEg)e] FAo] FHEE WIIANE AUEAW, FHEAY} 2upuye
99 ROl T uhe MlolnE of/|AE kolE Azl Sk ofA)
Al 5ol e o (1Y HE mAT 4 QA

rl

_1

(2 5) HEEXL o' FEEE b Of T

b*
1
\QI =}
a*
0
2
ORL ,UR_Rf Op -
>0 == — < <— g F5oke p<0% Af &
p=0 0'2L PRf*,U[, T B0 p<0 35 (
a >0 283 b <19 A9 HHER o 9 HAWH b o B4
b =1 (MR_Rf)URL+ (PRf_NL)Ug?, o
(/JR_Rf>O%+ <PRf_ML)URL

7oAl 2= CARA B39t AEE2E 7Hote 7|HagdnsygS ¢

= AREgta Fich oidd, 9=
CARA EEEGolA = u(w)= —e™ e H$, K Amow-Prat®] Ho9]F 3]
WEE ool CARA ESTSOIN KO FAHs vk Sele] maol ke
g (O™ 52 FE o’ kY e 5098 7EE

o\
)
il
1o
sk
o
=
o



dl.ﬂaﬂxr
— T N T o
OMMM@HJW@_\‘,WE___T?_IJ
AT__OEM_ZT@@E@%<
Lﬁ.l_tdu._s G W oy
BT ﬂ%@.%%@ﬂ o B R ) T T
mﬁﬂ_me%7ﬁ%aiw Moy g B TErZLE
,muT:EIAT vy v F UAIIM/ﬂﬂ_u .E‘_o 0  —
o_em_ﬂq\o_vwriqw_tmﬁwﬂl ﬂ‘mu.\wd ,D|o“_0Er-0T LY
By oo E B < B ol S 5
ﬁewxumwmmhiwrw@% ) I iurmﬂﬂ.,ww%w.
ﬁufwﬂﬂxﬁ%efufﬂﬂﬁ g X a w2 EAC
;ﬂ5.§7%a%$w@o G P R
nzm_mwﬂmawwmg ol wE LY
o e U T A bL gy oM u ~ ok
o < W o B AL N &m0 x =k % R
T X Q._\Lumﬂkl\w/au R ﬂwauduu er_ﬂ‘_o_ﬁiﬂn
*okmﬂauwﬁﬂ7 T = Oﬁu of- st ot B )
= o]ﬁ i [ Njo o 1 ok T m.& i | _HE J|J ~ W o o
s ER A gusxd K gi Py >N K
kP TLEEY ] cTri £rizgg
~ Lo O
MM ﬂﬁ&m_z._wl_m,mﬂmamul_tm 2K Eq,ﬁe} MWxﬁemeﬂJﬂq
N O:.: m_x ° E_E Lﬂl ﬂmﬂ ,Nﬁ ° M_U.M,E O_l ] AL _.:._ mM ]Jl :.f JI L_L ﬂo E_E
ﬂgo}ﬂkoﬂﬂaﬂ%%ﬁo@ ol z ML% %%ﬁ%?%
*ammxﬂn._@uﬂo Eal‘_f_/ o m%lﬂu_od.wr1mﬂ¢
- go L e »E 2 om no X
ﬂﬁw/ﬂﬂ_.mﬂ_]nﬂioﬁdl.mworwﬁ . ﬁrﬂb(auﬂMPL‘_obﬂHMoﬂw_m
ﬂﬁ%ﬂﬂﬂméwwg%%ﬂ = ETnyn.mﬂ%E%moﬁL__%
Wmouowmﬂ#:ﬁ]w]ﬂrﬂﬂmw wwﬁmﬂog&ﬂ&hrmz_ﬂ
M(ﬂ,_ [ = o wﬂnx _MPJ|Lﬂ.L,_moH_.7Ponno
<° o il o N o~ N o o o X X5 X I
) lwrz#ou.S% T 4 H o M o)y T o BT
Wlb,mﬂﬂl._EM \/,ﬂulluﬁnc._,a W 7:WM__._Q_MEDTOCWMOZ.C
T ook 5% ﬁmWrO@Ltﬁmﬂﬂl nﬂmﬂoﬂauv%_ouﬂaﬁ_%_ﬂ
T o &g Y < XoE T %Aﬁag m%%%@
NWLEWEm)wﬂm@ﬁauﬂ @%ﬂ.jewé wrﬂxo
AToﬁﬂWu\]Eaﬂmﬂ\:ﬂ mﬂmﬂ_/oaf\of.utmﬂevﬂomﬂ
w o N K oo o ) Ll ﬂﬂu
o T oriLL_Lﬂ%&orﬂl
o ro I~ S ] Bo il m H
I %k%%%
R N TR =

61

ILo
oz 7gasnsi) v

wolth,

pLm



22 HM[1S

Arkse] BAH 2 oarbsel Bal dee dgshuA B =BS el
712 Gk seHelA ofu] A veh @ol, B - BARYLS Ao
2k Aol AT, 2 Aot Jagrge] 2

AR Atk AAE ol At mEAN Y=

Ej L
fo
24
O fe
w2
o
ne

]
i

<l
B

ol AatZxollM ZA Hlojd o T += 9l d oAz, 4
SUlEREel B A Ak} Bto] 9lS o, Bt - BARFo|HE dgHo
2 AU AdelAw, JYESRES A4l A 1 gEdsEe] I
(risk preference)o]] W2} DARA+= A%l 12|31 IARAE BRME AEE 4= g)

22 ojd Aol WAel: A$ S sldELRIe) S w2 ol
it geiehy, Wit - RPN AT 4 ol oY BANSS 7
ShENsl ATRES oA 7] R Ao aokd 4 Atk 99l oo
A ek ATFRES A4 By, B BARge] Ake AusH: 4
¢, 7| EGEFOIHE DARA % IARA IF AGHS Auishi ATHE A}
Q7Y $219) BARFOINE $4gui FAHe] BE RIS U
o el et RS RE ATARES woh AWl snEgndel
Aufel 9s] QA ek el W BARFOR BAT of =l

A7AIIL At A ESRFS BT Ao AT,



o|g7] - YAH(Y), BEXE A5 (Bodie, Z., Kane, E,, and Marcus, A, J.,
Investments, Sth ed,), =A< A%, 2000,

Arrow, K, J., Essays in the Theory of Risk Bearing, Amsterdam: North Holland,
1970.

Briys, E., Kahane, K., and Kroll, Y., “Voluntary Insurance Coverage, Compulsory
Insurance, and Risky-riskless Porfolio Opportunities”, Journal of Risk
and Insurance, Vol. 55, No, 4, 1988, pp.713-722.

Doherty, Neil A,, “Efficient Insurance Buying Strategies for Portfolios of Risky
Assets”, Journal of Risk and Insurance, 51, 1984, pp.205-224,

Doherty, Neil A, and Harris Schlesinger, “The Optimal Deductible for an
Insurance Policy When Initial Wealth is Random’, journal of Business,
1983, pp.555-565.

Eeckhoudt, L., and Gollier, C., Risk Evaluation, Management and Sharing,
Harvester Wheatsheaf, 1995, pp.39-63.

Eeckhoudt, L., Meyer, J., and Ormiston, M, B,, “The Interaction between the
Demands for Insurance and insurable Assets’, Journal of Risk and
Uncertainty, 14, 1997, pp.25-39.

Eeckhoudt, L., and Venezian, E., ‘“Insurance Purchases When the Level of
Investment in a Risky Asset is Endogenously Determined’, Unpublished
Manuscript, 1990.

Huang, C. and R, H, Litzenberger, “Chapter 1 Preferences Representation and
Risk Aversion,” Foundations for Financial Economics, North Holland,
1988, pp.1-37.

Kahane, K., and Kroll, Y., “Optimal Insurance Coverage in Situations of
Speculative Risk and the Risk-free Asset’, Insurance: Mathematics and
Economics, 4, 1985, pp.191-199.

Leland, H, E., “Theory of the Firm Facing Uncertain Demand’, American

Economic Review, Vol, 62, 1972, pp.278-291,

63



22 HM[1S

Loubergé, H., and Watt, R., “Insuring a Risky Investment Project’, Insurance:
Mathematics and Economics, 42, 2008, pp.301-320,
MacMinn R, D,., and Witt, R, C., “A Financial Theory of the Insurance Firm
under Uncertainty and Regulatory Constraints”, 7he Geneva Papers on
Risk and Insurance Theory, 1987, pp.3-20.
Markowitz, Harry M., ‘Portfolio Selection”, Journal of Finance 7, 1952, pp.
77-91.
Marshall, J. M., “Insurance as a Market In Contingent Claims: Structure and
Performance”, The Bell journal of Economics and Management Science,
Vol. 5, No. 2, 1974, pp.670-682.
Mayers, D, and Smith, C. W., “The Interdependence of Individual Portfolio
decisions and the Demand for Insurance”, Journal of Political Economy,
1983, pp.304-311.
Meyer, J., “Two-Moment Decision Models and Expected Utility”, American
Economic Review, Vol, 77, 1987, pp.421-430,
Meyer, D, and Meyer, J., “A More Reasonable Model of Insurance Demand’, in
Aliprantis, C. D., et al. (Ed.), Assers, Beliets, and Equilibria in
Economic Dynamics - Essays in honor of Mordecai KurAStudies in
Economic Theory, Vol, 18), Springer Verlag, Berlin, 2004, pp.733-742.
, “A portfolio Model of Insurance Demand’, Unpublished Manuscript,
2005.

Meyer, J. and Ormiston, M, B,, “Demand for Insurance in a Portfolio Setting’,
The Geneva Papers on Risk and Insurance Theory, 20, 1995, pp.
203-211,

Mossin, J., “Aspects of Rational Insurance Purchasing,” Journal of Political
Economy, 1968, pp.553-568,

Rothschild, Michael and Stiglitz, Joseph E., “Increasing Risk: I, A Definition,”
Journal of Economic Theory, Vol.2, No. 3, September 1970, pp.
225-243.

, ‘Increasing Risk II: Its Economic Consequences,” Journal of Economic

b4 mzzgen



Theory 3, 1971, pp.66-84.

Schlesinger, H., “The Optimal Level of Deductiblity in Insurance Contracts,”
Journal of Risk and Insurance, 1981, pp.465-481.

_, “The Theory of Insurance Demand’, in G. Dionne (Ed,), The Handbook
of Insurance, Boston: Kluwer Academic Publishers, 2000, pp. 131-151.

Schulenburg, J. M., “Optimal Insurance Purchasing in the Presence of
Compulsory Insurance and Insurable Risks,” Geneva Papers on Risk
and Insurance, 1986, pp.5-16.

Sealey, Jr. C. W., Eric, “Deposit Rate-Setting, Risk Aversion, and the Theory

of Depository Financial Intermediaries”, Journal of Finance, Vol, 35,

December 1980, pp.1139-1154.

Tobin, James, ‘Liquidity Preferences as Behavior Toward Risk’, Review of
Economic Studies 25, 1958, pp.65-87.

Zuasti, Jose S. Penalva, “A Study of the Interaction of Insurance and Financial
Markets: Efficiency and Full Insurance Coverage”, Jjournal of Risk and

Insurance, Vol, 75, No, 2, 2008, pp.313-342,

65



22 HM[1S

Abstract

We re-examine the demand for insurance by considering the case where the
individuals are allowed to purchase risky assets as well as insurance coverage.
In our model the individuals are exposed to both insurable risk and investment
risk, and so the risky investment decision is made simultaneously with the
insurance decision, Our analysis is based on mean-variance criterion, which
leads to very intuitive results about insurance purchase. The results show that
risky investment can be used for reducing the overall portfolio risk, holding the
portfolio expected value fixed, This demonstrates that the risky investment plays
an obvious role of home-made insurance, specified in Mayers-Smith (1983).
Moreover, in contrast to Mossin (1968), it can be optimal for the individuals to
purchase full insurance even when insurance premium is positively loaded.
Mossin's results are reduced to be a special case in our model. We also
identify conditions for Mossin's results to hold, We also derive many interesting
and important results on interdependence between insurance and investment,

which may not be possible for a general expected utility model in most cases,

% Key words: comparative static results, demand for insurance, insurable risk, investment risk,
mean-variance criterion



