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00000000000000(@00000000O00000D0oooooOoOoOoooog)
000000000000 000000000000000D0O0000O00DOD00DOO00oDOO0on
[0 aggregate endowment 0 0000000

6 (s") = (92)

gbobooooabood

OO0 ()0oooooooo
00000000 aggregate endowment 0 0000 state 0000000000000 OArrow-Debreu
0000000000000 000000O0O0 state0 00000000000 0000000
00000000 Arrow-Debreu 0 0 (ADE) O Sequential market 0O (SME) DO OOOOOO0OO
00000 dstated Markov process OO0 O0O0DOO0O0OD0OO0OOOSMEDOODOO Arrow sequrity
000 (pricing kernel) 0 O

A ul(ci(stﬂ))

Q(st41]s") = 5WW(SH1|50 = Q(st41]51), (93)

3,,000000000000000000000000000000aggregate endowment 10000000 20
0000000000 endowment 0000000000000 OCODOOOOOO20000000000000000
00000 2000000000000000000

4Aggregate endowment 0 0000000 endowment 0000000000000 Aggregate endowment 0 0 O
000000000000 0000((82) 000 Arrow-Debreu sequrity 0000000000000 0OO

‘000000000000 000ADEDOODOOODOO aggregateendowment 10 0000000000000
00
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OO00OO0OhistoryUDDODODOOODOOODOO0ODOOODOODODOODOOODOO

u' (¢ (5141)) _ ' (st) _ Y(st)
u'(c'(st)) c(sip1)  Y(s41)

O00O0000O000 O pricing kernel O O

(94)

BY (s¢)7(8t41]51)

Q(St+1|st) = Y(St+1) ;

goooo
gboobooogobbodoodan

(f)

Recursive competitive equilibrium (RCE) 0000000 «'0000000 Arrow sequrity 0 0
0000000 (history JOD00ODO) decision rule, ¢, = h'(a,s), ai,,(s') = ¢g'(a,s,5), (i = 1,2)0
(history 0 O 0 O ) pricing kernel Q(s']s) 0000 200000000000000000

(HOODDOOOOOD0OO0OOODODO decisionrule 0000000 pricing kernel 0 0000000000
Dbooboooboooboooon

(2)000 {s}2, 0000000000000 decisionrule00 0000000000 OOOOO
obooboboo

Natural borrowing limit Al(s') 0 0¢t0 0000000000000 0000O00O endowment O 0
ooobooooooooooooboboboooooooo

Qi(ST) = @t(stﬂ|3t)©t+1(5t+2|3t+1) T ©7—1(37|37—1)
= Q(s141]5)Q(st12[5041) - - - Q87 [s7-1), (96)
0000070 0history s 0000 endowment yi(s") 0 t000000000y (sT)gi(s™) OO0
00000000 Natural borrowing limit [

Al =D 0D ulsDa (s, (97)

T=t 57|st

OO0D0DOO0000oobOoo0obobobbooobobobbDOOd stated Markov Process 0 OO0 O OO
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endowment [J Pricing kernel [0 history OO OO O OUOONDLDO history DO OO OOOO

Al(s) =)D urlso)an(s)

7=t ST|St

= Z Z yi(ST)Qt(StH’&)Qt+1(5t+2|8t+1) o Qro1(8r]sro1)

T=l $7|s¢

Y (s141) Y (s142) Y(sr)

S i(g BY (s)m(ser1|se) BY (ser)m(sevalser1) — BY (sr—1)m(srsr—1)
SN yilse) (

T=t 5T|5t

N i (o Y ()7 (sr]sro1) - Tseralsern) T (st |s0)
—;STZMyT( 7') Y(ST)
) AL ”YSEZ)(ST'S”, (98)

T=t 5T|5t

gboooooon
OOO0OOONDLO historyUDOOOOOODOODOODOOO

Al(5) = y'(51) + ZQ(St+1|§1)Ai(St+1)a

St+1

A'(35) = y'(52) + ZQ(5t+1|§2)Ai(5t+l)a

St41

O00000000000000NDLOOOOOO0OOOO0ODOO0OOOOOOO Pricing Kernel O (96)
gboboogoboboooobon

(2)

State s, 10000000 state s,.1 00000 Arrow security 00000000000 OOO fo.c.

0o A
_ 5 ¢(s1)
Q(5t+1|5t) _ﬁci(StJrl)
000000000000 Arrow-Debreud 0 0O sequential market 00 0000000000000
000O000Arrow-Debren 00000000 Pareto problem 00 0000000000O0(71)000
0000 Arrow security 0 0 0O 0O

T(Se41]5¢), (99)

Q(se11]5:) = B Y(St))W(StH’St), (100)

Y(St+1

gboboooogbbobooobobon
OO0 Arrow security OO0 OO0 0O00 stated 200 00000000000O0O0O0OOODO
OO0 state0 20000000004000000000000Y(sq=5)=1,Y(s4=5)0000
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O000D0 4000 Arrow security DO 0O 00O

Y(s; =35
Q(St—f—l = gl‘St = §1) = ﬁY,(it—_;))ﬂ'(SH_l = §1|St = §1) =095x%x1x08= 0760, (101)
t+1 — 21
_ _ Y(st =5 _ _ 1
Q(StJrl = 52‘815 = 81) = ﬁﬁﬂ'(&pﬂ = 82|St = 81) =0.95 x 5 x 0.2 = 0095, (102)
_ _ Y (s; = 5) _ _
Q(St—i—l = 81|St = 82) = 6mﬂ-(8t+l = 81|St = 82) =095 x%x2x03= 0570, (103)
t+1 — 21
o N Y(Stzgg) o N .
Q(St41 = S8y = 89) = ﬁmﬁ(stﬂ = S9|st = 52) = 0.95 x 1 x 0.7 = 0.665. (104)
t+1 — 22

(h)

000 10000000000000000 (one-periodreal bill) 0 1000000000000
O00000000 stateDO0OD00O Arrow security 0 100000000000 COOOC0O0ODO0O
000 stated s, =5, =0000000000000000(101)0 (102)000

p(St = 51) = Q(StJrl = §1|8t = 51) + Q<St+1 = §2|St = 51) = 0.76 + 0.095 = 0.855. (105)
000000 stated s, =5, =1000000000000000(103)0 (104)000

p(st = gg) = Q(St—f—l = §1|St = 52) + Q(St_H = gg‘St = gg) = 0.97 + 0.665 = 1.235. (106)

(i)
000 2-step Arrow security (t0 0 state0 s, 000 000000¢+200 stated s, 0000
00 1000000000000)00000000000 Qa(se2|s) 0O0ODO

Qa(St42l8:) = ZQ(St+2|St+1)Q2(St+1‘3t)

St+1

BY (841)7(Se42|8141) BY (8¢) (81418
:Z<)(I)()(!)

o Y(St+2) Y(St+1>
_ Z 16} 7T(8t+2|8t;1<)87:£3+1|St>y<8t>’ (107)

St+1
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gooo

Q2(St42 = S1|8t = 51) = B°T (S0 = 515041 = 51)7 (S0 = Si|se = 51) - 1
+ /627T(St+2 == §1|St_|_1 == 51)7T(8t+1 == §1|8t = §1) -1
=0.95% x 1 x (0.8 x 0.8 +0.3 x 0.2) = 0.6318.
1
Q28142 = 5a|s; = 51) = 0.95% x 5 % (0.8x 0.2+0.2 x 0.7) = 0.1354.

Q2(8112 = 51]8: = 82) = 0.95? x 2 x (0.3 x 0.8 4 0.7 x 0.3) = 0.8123.
Qo542 = 2|5 = 52) = 0.95% x 1 x (0.3 x 0.2 4 0.7 x 0.7) = 0.4964.

DO00¢«t0O0 stated000O00OOOO20000000000

pg(st = 51) = Q2(8t+2 = <§1|St = 51) + Q2(8t+2 = §2|St = 51) = 06318 + 01354 = 07671 (112)
pg(st = §2) = Q2(3t+2 = §1|St = 52) + Q2(8t+2 = §2|St == 52) = 0.8123 + 0.4964 = 1.309. (113)

()
0 0O 5-step Arrow security (t0 0 stated s, 000 000000¢+500 stated s45 0000
00 1000000000000)00000000000 Qs(sieslse) 0000

Qs(sevals) =D ) Y ) Qseislsera)Q(seralsirs)Q(syslse42)Q(se42ls1:1)Q(se1]50)

St+4 St+3 St+2 St+1

- BY( 5t+4 3t+5|5t+4) BY (8143)7(St14l51+3)
=220 O

St 5
St+4 St+3 St+2 St+1 +

ﬁY(SHZ) (3t+3‘3t+2) ﬁY(3t+1)7T(St+2|5t+1) ﬁY(St)W(StH ’3t)
Y (st+3) Y (st42) Y (s¢41)

Bm (se15]5e1a)T(Se4al5043) T (Ser3]Se2)T(Sepalsii1)T(S04]50)Y (St)
a Z Z Z Z Y(5t+5>

St+4 St+3 St+2 St+1

(114)

gooo

DD DD wlsees = Silsira)m(seralsies)w(sepslsica)w(sepalsi)w (s ls = 5), (115)

St+4 St+3 St+2 St41

O O transition matrix 4 50

(116)

5
po 0.8 02|  |0.6125 0.3875
0.3 0.7 |0.5813 0.4187]
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b qgguooobobbooooobon

|

Q5(St45 = 51/t = &1

|

Q5(St45 = 52|t = &3

)
)
Qs5(s145 = 51]51 = 52)
)

Q5(St45 = Sa|St = 59

@]

Exercise 8.8
(a)

0.95° x 1 x 0.6125 = 0.4739,
1
0.95° x 3 0.3875 = 0.1499,

0.95° x 2 x 0.5813 = 0.8996,
0.95° x 1 x 0.4187 = 0.3240.

Time-0 trading0 OO0 00O O OO competitive equilibrivm OO0 000 200000000000

O {ci}2, (1 =1,2) O price system{¢)}*, 0000000

(1)00D00 {c}2y(i =1,2) 0 Price system {¢}°, 0000000000 4, (i

gboobooooon

(2) 00000 feasible 000000000
¢ +c =y +yi, forallt,

gboooooon

(b)
gboogobbboggobobuoogobbbouog200bb000d

max Z B'1n(c?),
=0

{e?}i2o
s S dE< Sk
t=0 t=0
Lagrangian 0 L,0 000000 0O0O Lagrange Multiplierd ¢ OO0 O OO
Ly = B'In(c}) + ¢ {Z g (v — Cf)} :
t=0 t=0

200000 foe O
t
% = ¢q?, forallt,
Ci
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(123)
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goobodgd

gobobbb1l10ooooooooooobbobbbbbiloooooooobobboboobobobn
goobobooobooobooobboobbooobooobooboob1oobbooonoon
000000000 ¢ >000000000000000000000¢%0

o0

max Z Bler, (126)
{ctl})?i() t=0
st Y gt <> qly, (127)
=0 =0
cf >0, forallt. (128)

Lagrangian 0 ;0000000 OO Lagrange Multiplier 0 o, 0 00000 O0ODO O OO Lagrange
Multiplier 0 v, 000 00O O

Li=> pa+h {Z g (yy — C%)} +> . (129)
t=0 t=0

t=0
;00000 foe. 0O

B+ = ¢1q?, for all t. (130)
Joodooooooobbbbbuooooo

ct >0, >0, cpy=0, forallt. (131)
(130)0 (131)0000000

Bt =g, with ¢, =0, ¢ >0, (132)
Bt < ¢1q?, with ¢, >0, ¢ =0. (133)

00000000 t0000+«,>0(00000000t0000¢ =0)00000000000

0000000000000 ooooo™m
O000000t0000«¢,=0000000((00000bLnd00O0O)0000O0O0OOOOOOO

goooboogao
000t0000+%,=0000000000(132)0¢t=000000000¢)=1000000

o1 =1, (134)

000000000 (132)00o00oooo

4 =0, (135)

‘0000000000000000000000D0000000D0D000D0D0000000000D0000000
ubooobooooboobooooooboo

00 (132), (133) O O Arrow-Debreu sequrity 0 000 00000000¢)/4000000¢0000 ¢/8=1/¢1
gobooboobuooobboooooobbuooboooobobbboobDbboobboobobobotbbogg
qg/ﬁtDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
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0000000000000 0000000000000000O0O0O000O0O0O00O (1250000
gboood2000000

1
= % for all ¢, (136)

000000000000000000000000000000000000000000 &0
000000 ¢@=p'00002000000000000

(e 9]

dodald =) avi,
t=0

t=0
= @Y F=alB+F+F+),
=0

t
¢ af af
=5 1-# (1-A1+d) (137)

=

gbobogg200000000d

y af
C?=c2=1+ﬁ=u, (138)

00000000 feasibility condition, ¢} + ¢ =yl +4?000000 100000

o, t0o0n,
ol — (139)
a=u(l+1/5), toong.

000 1000000000+¢,=00000¢=400000000000000 (132), (133) O
OO00D0D0O0DOOo0ooooooooooon
O0O000D000D00 Time-0 trading 0 O O O Competitive equilibrium O O

@ =3 forallt, (140)

o {0, tooo, 141)
a=p(l+1/5), t0oo.

i =p forallt, (142)

ooooooéo

(c)

S000000000020000000 endowment000000000000000D00O0O0O0DOOOO 2000
booooobooboboooobooobooboboboooboobOobobobooooo1boboobooboo0oooboooDo
boboooooooooobooboboboboboooobooobooobooooboobOOobOobobooboooooooon
O00000D00D000O0Oendowment OO OO00OOD0OO0D0OO0OO0 10000 20 endowmentJO 00000000
gooooboooobooooooboobobooooboobooboboboooDobo 20boboboobDOoboOoOn
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Arrow-Debren 00000000 70 ¢t00 wealth OO Arrow-Debreu sequrity D0 OO0 OO0 OO
OoOoooooooooo

oo

=20 - el (143)

T=t

OO0 wealthO 0000000

[e.e]

o= (c— v, (144)

t=0
OO0O000O0000b000b0000 Time-0 trading0 OO0 OO0OOOOO

Ty ="T; =0, (145)

gboobogg

(d)

ODoooobooodooooooobooooobbooolboogoooooooooog 100
O Arrow security 00 000000000000 O00O0O (pricing kernel) O @tDDDDDDDDDD
i0¢t000¢+1000000000 Arrow security000 @, 000000000

000 Arrow security 0 0 0 0 0 0 0O O competitive equilibrivm OO0 0000 200000000
0000 {¢}2,(i =1,2) O pricing kernel {Q,}2, 000000 °0

(1)0000 {c}2,(i = 1,2) 0 pricing kernel {Q,}°, 00000000004, (i=1,2)0000
0000000000

(Q)pricingkernel{@t codbuboubououobobodbd«ounoaoubabababann
0000000000000 {a,,}%,(=1,2)00000+¢00000
¢+ =y + i (146)
Gy + @ =0, (147)

gbooooogn

(e)
0 00O Natural Debt Limit (NDL)OODOOOOOOOOO (b)000OOOOO Arrow-Debreu 0 O
O0000000¢t0000000000007(>t)00 Arrow-Debreu sequrity 0 0000 (140) 000

qO
¢ =5=0" (148)
dy

‘00000000000000000000000D000000000000000
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OoOooboboobooboboobooo0.0tboobb0o0b00onon endowment 00000
goo

A=l (149
T=t

NDLOOO¢:OODOOooOobOobobooooooooooobobobooooooogoog ot
OO0O0¢t+10000000000000 NDLOD

il < AL, (150)

Doboboobooboboobuooboboooboo200b0b0o0bo0obOob NDLO
gbobuooobbbuooobbbooooooboood

max Zﬁt Ine, (151)
t=0
2 =2 ) 2, ~2
st. ¢ +a,Q <y; +a;, forallt, (152)
—a;., < A, forallt, (153)
2 =0. (154)
Lagrangian 0 Lo 00000
Ly =Y [ et +nd(} + @ — i = @ Qn) + V(AL + )] (155)

t=0
D0D000000000{n?, v}2, 0 Lagrange Multipliee 00O O¢f0 a7, 00000 fo.c.000
oooood

6t
= =n?, forallt, (156)

Q= n?,, +vE, forallt. (157)

0000000000000 0000000000000000000NDLOODO0O binddD

000000000000 0000000000t0000 ¥ =00000000000 200

foc.00 20000000 2 2
@t:nt__;l:@- (158)

t Ciy1

0000000 1000000000000 Arrow-Debren 00000000000 000000

ONDLOOO bind 000000000000 000000000O0O0DODOOODOO000000000O0OOOO00
gooooboobooboobobooboobooboobbooboobooboobbooboboobOoooDoo
googo
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gboobooolgoboboooobobobooooboboboooobo

max Zﬁtc%, (159)
t=0

st. ¢ + dtlﬂét <yl +a;, forallt, (160)

cf >0, forallt, (161)

—ayq < A}y, forallt, (162)

ay = 0. (163)

00020000000 Lagrangian 000 0000000000000 DDODOD Lagrange Multiplier
O¢, 0000

Li= Y [Fel 4 nih +af — el = @ Q0) + et + v} (AL + )] (164)
t=0

C%DEL%HDDDDDf.o.C.DDDDDDD
Bt 1py =nt, for all t, (165)
T]tl@t:'r]tl_i_l_’_ytl, for all t. (166)
0000000 1000000000000000000000NDLODOO0ODODOO0O0OO bind
0000000000000 ooooo NDLOODOD O oooooooono
O000000o00NDLOOD bindOOOOOOOOOOODDODODODDODODODODOOOOOOOOOn
Arrow-Debren 0 0000000000000 OOODODOOObbindOOOOODODOOOOOODOO
DDDDDDDDDDDDDDDDDDDtDDDDDQZt:th:ODDDDDDDDDDDDDD
010200 fo.e.000Ox' 0000000 pricing kernel O
Q, =3, forallt, (167)
goooooooooooooooo
(167) 00 0000000000000 00O@(58)000
¢ =ci,, forallt, (168)

00000 200000000000000000000000000000000 @00000
0000 #00000&=30Q,=400002000000000000

@} =& — y? + By, (169)
dododoooboobooboobooodogoo
ag =& —yg + fay
= —yi + 6(C — yi + 8a)
= —ys + 6 —yi) + B — y3 + Ba3)

=D B@ —y)) + lim 5G;. (170)
t=0
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O0000@=0000000

> 6@ —y7) = - lim a7 (171)
=0 t—o0
OooOoNDLOOOOOOOO
> B —yf) < lim 5147 =0, (172)
t=0

00000000000000NDL A20000000000000000000000

< )
1-87 1-0)(1+p)
) af
<= ¢ < = . 173
iy M (173)
000000000000 00000000000000o0o0b00oooobo0ooooobooonon
ogodo2000on

cZ=c=u, forallt, (174)

gbbbuoogobbboooobobbo20o00obbbouoooobbo

1 1 "
~2 2 2 ~2
a; ==y —cg+ay) ==0—pu+0)=—=. 175
1 6(0 0 0) 6( ) /8 ( )
dodlodooooouoouoooaao
. 1 . 1 1
&= S0f -G+ =5 (a—n-2) =0 (179
00020000000 200000000000000000 20 Arrow security 0000 O
0, t00o,
az = (177)
—&, t0O0O0O,

gbooboodgoboood
00000000000 0DO0O0DbO00DO00obO0ob00oooO0o 1000000 Arrow security O O

gooo

. 0, t0oo,

c = (178)
a=u(l+1/p), tooo.
0, t0oo,

a; = (179)
5, t0oog,
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O000000000000000 10 Arrowsecurity 000000 (000000 O00O0OO)00O0O
O00000ONDLOODOODOODOODOODO0OD0O0OD0OONDLODOO bindOOOOOOOOOOO
Oo0ooooooo

O000000 Arrow security 0 000 00 00O Competitive equilibrium O 0

.o t0oo,
o = (180)
a=pl+1/8), tOODO,
& =p for all ¢, (181)
0, tOo0O,
a; = (182)
L t000O,
0, t0oo,
a; = (183)
—&, t000O,
Q,=f for all ¢, (184)
0000000
Exercise 8.13
(a)
0 j group 0000 time-0 trading 0000 0000000000000 O0O0DOO
t\1—y
max V() = 3 3 (s o) LD (185)
t=0 st ’)/
SN a5 <D0 Tyl (s)al(sh). (186)
t=0 st t=0 st

O 0O 0O O Competitive equilibrium with time-0 trading 0 0000 20000000000000
0 O allocation O price system 0 00000 O

(1)DD0 D000 price system O sequence {¢f(s")},—, 0 given 00 0000000000000 DOO
00
(2) 00O state D sequence {s'}°, 000000000000000000

[0 0 O competitive equilibrium O O O O O Lagrangian [0 L, Lagrange Multiplier 0 p; 0000 O

L=3 % r(sljsn) {ZZM% YY) } (187)

t=0 st t=0 st t=0 st
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0000d(sH)00000 foc.O

Bir(s'[s0)cf (s") 77 — g (s') = 0, Vi, s',5 € {0,1}. (188)

gbboobuoodbby=00y7=1000000

g5 - -

.Vt St 189
=T (189)

1
DDDD[%T —A000000000 &st) + ci(s') = w(s) 000000000 equilibrium
allocationJ 0 OO0 000 OOO

cg(st) - 1+ )\yt(st); Vtﬂsta (190)
1
c(s') = 1T )\yt(st)a Vt, s". (191)

O0ODOpricesystemO000O00foc.0000O0¢t=00000000000

g/ (s") = B'm(s'[0) [%l _ , vt j € {0,1}. (192)

0000000000 ¢(sH0000&(sHO0DDOD00D000000000 pricesystemO00000

g, (s') = B'm(s'|s0) [yt;ft)} o (193)

OO00000000D0 sp=10000000000 00 competitive equilibriomd 000 30000
gboooogooood

(s = 1+)\yt<3t)7 vt, s, (194)
¢(sh) = 1_}1_>\yt(3t)7 Vt, s, (195)
@6 = Sl |15 (196)

00000000000 (1960000000000

)= Yoo > Y (se) gl (sh) _ 0 0group0 00D entire endowment 0 0 [
Yoo Yi(s)gd(st) O 1group0 00O entire endowment O O O

(197)

gooo
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0000 endowment y(s,) 000 0000000000000 O0O00DOO0OOODOOOODOOO
OO0 0OOheterogenous agent 1 0 0000000000000 DOOOODOOOODOOOOOOOO
O00000000000000000 pricesystemO000M000000000000O00O0OO

t\1—~
DI L (198)
t=0 gt /7
0000000000000 price system O (a) 0000 price system D000 000000 ¢(s")
0:t00s00000000000000000

O00doooooooooooooooboobobodendowment 0000000 O0OOOOON

0oooooooooooooooo

max U(c ZZﬁt (5'[s0 i:v (199)
oD alsal(s) < 30D wlsal (). (200)

Lagrangian 00 LO Lagrange Multiplier 0 p OO0 OO

L= ZZﬂt (5']50) St—) {Zzytstqt ZZQ } (201)

t=0 st t=0 st t=0 st

¢(sH)0000 foc.000000

@(s") = B'n(s|s0) [Co }_ , Vi, st (202)

0000000 ¢s") =y(sy), Ve, 80000

0(ty — gt (ot Yt
R = Frlsls) | 2

.
= ['r(s'|sg) [yt_ ] , Vit s (203)
O000000()O0O00 pricesystem 000 00000000000000O000000O0O0O00O0O
heterogenous agent 0 0000 O0O0O0O0O0OODODO0OOOOODOO0ODOOOODOOOOOO price
system 000000000000 0O000O0O00O0OO00O0O0O endowment0OOO0OOO0O0OOO
0000 initial endowment D OO0 O O00OO0O0OOO

H0pDDO000000DO00000D HARA (Hyperbolic Absolute Risk Aversion) 00 0 0

ull/ul

112

—k kODOOOO.
(u

OCO00O000O0DOO0OCO0OHARAOOUOODODOOOOOOCRRAOOCARA OOquadraticutilityOOOOO000ODOO
gbooobogg peoon 00O
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Oo00o0ooooo0ObObObOo00o00ddddoooooooooooobboboobooobo
O000D0000000 heterogenous agent 0 00O OO0 O0O0O0OOOOODODODOO endowment
Joododooooooobbobbbbb bbb pricesystem 000D O0OOOOOMO
price system [0 sequence 10000000000 OOONO heterogenous agent 0 0000 O0O0OOO
JodooboooobooboooobbboooobbbUOodd price system L sequence U [
O0O0000000000 allecation0 D0 OODODOODOOOOOOOOOOO

(c)
(i)

OO00D00000000000 group0ODOODO group 10000 entire endowment, [ IJ%\DDD
O000000000O0group 10000 group 00 0O O O entire endowment [J HL)\DDDDDDD
ooooooon

O0000000000000000D00D000OentireendowmentJ 00000000 OOOO
000000 Arrow-Debreu sequrity 00 000000000000 O0DOOOODOODQO Arrow-Debreu
sequrity UO DD O0O0D0O0OO0DO0OOOOOOOentire endowment D 00000000000 O0O
OO00000D000DOentire endowment 00000000000 OODOOO Arrow-Debreu sequrity
oottt ooobbuobobobbUuuobUUU entire
endowment 0000 00000000O00O0O0OO Arrow-Debreusequrity 00000000000
000000000 boooobobboooooboboooooboobooo

OO00000000D0000 entirteendowment D000 000000 0OOOOOO0OOOOOOO

000t00s&000000000000000O00O0

A
ci(s) = H—/\yt(st)u v, s, (204)
1
cls') = Toymls), Vis" (205)
(206)

O0000()DODDDOO0OCOCOO0O0O00000000000D0D0000O0ODO0OODOOOO entire en-
dowment 000 000000000000 0O0OOOODO0ODOOOO

(ii)
O0000 p228-p230000000ADEO SMEOOOOOOOODOOOOOOODDOO Arrow
sequrity DU O U000 O0O000goooooooooooog

A
cg(st) = 1 I )\?Jt(St)a Vta St? (207)
Cg(st) = 1 + Ayt(st)u Vt7 St‘ (208)

gooo
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(iii)

OO0D00D00OD0Orisk freeasset DO OO0 O00OOOOOODOODOOO

O0 stated s =1000000000000000000 s, =1000000 history O strict
O00D0000000D0OD000DOD00D0O0 stated s, =1000 group 00 00O O risk free asset
gooooooboooNDbDLOODDODbOOooobbooobboooobbuoo se=1000000
O00000D0D0D0D000D0OTriskfreeasset 0000000000000 OODOOOOOOO
O00D0000D0000D0O stated s, =100000group 0000 DO risk freeasset 0O 0O OO
ooooooo

O000000 100 state s; =00000000000000000 group 10000 risk free
asset O U OODODOOOUOOOOODooooooooooooooob se=0000000000
Oo0oObO0oooobobobouooNDLODODbODbOOooooboo

O0000000 stated s, =000 s, =100 riskfreeasset 00000000000 OOOO
OO0 group0 000 endowment 0 000000 0O0O0OODODOO0OOOOOO0OOO0OO

G(s') = y(se), Vi, 8, (209)
(s = yise), Vi, (210)
0ooo

(d)

(s =0/s=1)=000000 so=100000000000000000 s, =1000000
O00000O0group 00000 DOODODODOO0O0OO endowment 00000000000 OOOO
00O Arrow-Debreu sequrity 000 000000000000 O0OODODOOO endowment OO0
0000000000000 00ob0oboooon

G = yl(st), Vi, (211)
ci(s") = yl(s), Vo, (212)

ODO0000boboobobobobd group 00000000 endowmentd 00O OO0 OO0OOO
OO000D0b0000group 1OOODOOOOODOODOO endowment OO OOOOOOOO
OO0 Markov Process U D OO DOOOOOOOOODOODOO0ODOOODOODODOODOOODOOO
gobobboboobobboodooooobobbbbobbbbodooooooooobbboob
0000000000000 0000000 group0000 endowment 0000000000 (OO
O0000000000oD)0oo000oooooooooooooooo

(e)
00 ()0 0000000000000 Arrow-Debreusequrity 000 0000000000000
O0O000default 00O OOO0DOOOODOODOO
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