722"&: for Taa/a?
") TAe Arrovi-bebreu General Ey«:’f[&ium Mode/
- The meaning o "coMpleh markets”

2.) The An"“om} Goes ' Thearem
- Sonnenschein CTET, 1973), Manbel (TET, 197), Debru(/479)

3.) The 4 Eundumentu] Theorems of Welare Economics
%) Time-0 Implmemﬂﬁbn of AD Compuhibve E,m’/.

$.) Fareh 0["'“/03‘;
- The c«vmpmdence between PO allocathons
ard Gow\rch ve c’w /obmq

‘) Risk ;)\Onng_ with Cmmp/eﬂ Marlcets



A’N‘ow - Debren

¢ The AD wmode! is an im ortant Fheorehieal
bevwkmuk. Most recent work 'n meaero of/cmp‘)'

v femeel? its lrmitetions,
o There are 2 I<e.'3 idecs n AD:

@ Convcr‘l’ dynamic , Shbkash'c. Seﬁfn’S Y
standard (s¥ehe) g'-ncml equil brium Theory
by (nderiny Goods by dofe ¢ state
(0 3 ) TN olete - wnﬁ'agcn‘f‘ elaims )

L"M;Lkons

Q) Must have com lebe markeds, IF Phere are
T peV\'on' S shks in oo ,cm’uo', andd '\/ru/S/
Fhew there must be SXNXT mavkets !

1) All Hrodes take place of #ime-0, before the
resoluh'on of unceriomes) . (beh'vm‘cs vs.TnJc:),

This '““’3. 'i“hs the Walrasien auchoneer
vdea to the eetreme !



* To a cerdain G\&kn'l‘, both These limitnhions are
oddeess el 53 Fhe 2 lttg dea. of AD!

@ Con velox +he Hme -0 'Hnd.'ng stump‘bq )
Owdl. %m-l-\\; reduce The number ok rejm‘m/
mey ket 5'3 Q)\Ow\'n; d”um’c "‘Na'\'n’ o
"“Avrow seuarihes

W Sewaritn | A sec ‘e Fhe pays off one
Arve wmka b :2.* ik 5:3“ At

Qn\‘ |'-F) a6 |q\ven S"'""Q /s f“//ud
next Eﬂ'o '

I-peviod ahead unccrh’dy

o T +hi's, Swppos
208 We hawt *he ‘F'l'w»“\g,

\s binary (up or down ).

w e*“* ee 0
" Standond AD = Need 15 (Hime-0)
morkeds

wiith Avvew secuy/Mes need Qn!" 2!

Su 3 POY® 1 /66 nexd perivels
gPatbe Vs UP

CSa ° PUY¢ | i$F nexd E"’""}
slote is dowy




Fect 1 ' Brrow SCcurnhes can be |
. Ar in}e
awn eﬁkogonul basis fop ;Ae 'I’;:es‘t;da?«a(

stete space . (Any other lincorly /ndepons
Set of Securu'-h'?s will v)wl¢.§? ta

Fact 2 The Wiener Protess (Brownien Mohion) i's
Fhe Conhinuous hme [imi of a
binewmia) Tree,

Img\n'wh‘ou! T4 #he um‘er'v’o'n: «merho’m‘? evolves
o8 o Brevnion mohon Comhnnons

+redia of Just £ Cl‘nlc,mc(n.f)
securihes (€9 stocli ¢ Bongd) SPM

Phe enhre Stobe space U A ofher
seeurihts are “pedundont’, and

can be priced by ro arditrage,
Thes s & Ke} ideo, in -Fo‘nqncc!

Black & Scholes CIPE, 1973)
Herrison ¢ Kf‘!]" (TET, ”’79)
D“#fg 6-#“*"9 CEM”OMG"’OZ‘) ,?8" >'



Comments on AD

1) an)edne. The relevent state space i's Known
ond reslizahions of +he state are verihable, Ab)
does not cas: |\3\ hand|le asymmeirc info. or
“Rumsfeld uncertainty * (unknown unkaowns D.

2-) Commf{'men"‘. Neo rte ne,o'q’ /Nd Jef«u H‘, Ex p»‘)‘;

af der wncertainty IS realized , on @ enf mag no?t
weant o henor his AD contracts, It 15 assumed
Phed AD contracts cam be enforced . (Naote: Siace

all Hredes occur af hme-0, with Knewn prices,
dninbenhonal default 05 not an ISsve ).

3.) W Rs we s:all see, ﬁ‘me-o+
dreding in o full mend of Ad state: Conthing ¢ »
c.lm'm? produces @ Fareks Ophimal a/!OCaﬁ‘on,
Hence, i markets Were ko re-cpen in Fhe

fodure , No Prades weuld oceur, (Some pessoy
rishp went 1o trade , but /¥ 50, Phere would be
nz one else on the obher side of the market,

4.) Mocket Power: Rl ayents must be compehfve
Coe., price -toleers),
§£.) No Moneq . There s no role Jor money in
AD enmi e7m’l.'bn‘wm (other than as a®un¥-
cooun ),



Tl\e Soancnschein ‘M"“"‘"b‘b"‘ Theorom m:’iﬂ“ ‘:u“)

. A+ Hhis pom-l-, ot lesst in terms of deseriphie

reolisom | '+ would appesr +het AD enmu/ ¢ w/
omewhwl“ Surpmm, ,f-

*heo is absurd |

Plﬂf-:? Very few rcs+m'hans on 3 o.
dota . That s, based on a”n atu alone,
1+ 08 very MVJ rer complete Mrkcv‘s/

¢ $Mm-D addressed e 'Ra"owma 7“3»‘70” ;
et vestrichons are imposed on g”;ﬁgﬁ
-ﬁmch‘w , 2(PY, 3 e

encess demand
(reners.l 57m/ mode| 7

w \ )Cow"\v\m%é
2.) Homegeneidy of degree zero [2000)e 2(»]

3.) Walrat' Low LP A O.l

e Tw other words, aev& me a funchon #hat
Sokifres these 3 restrich ons, and F Con
Cov\s'hmc.‘l' 7 economv_ +ho "“ has ﬂns »ch;‘nq
Qs 145 equr bpium,

¢ Mence, -I-u reyect AD we need to ook at
VLo [ eress: sechonal | dota.



T_’li 2 F‘MJ‘M“}Q[ Theorems of We lfan Ecomomits

v Now leb's fura bo the Normehve fwelfare implicabons
of the D wodel:

Birst Welfare Theorem . With compleft m.rkcﬁ ,
— COMPERAY e’m‘hbn‘q are
Paveto Ophmal.

Comments
W) Eﬁema\f“ts are & Form ok inwmphk vesrkeds,
Henee, +he theorem rules outr (mn-puum’«,)

externaliHes.

2) Bu definitin, Compehihive ¢ ui librium means all
’ G'%Q:l't ;t:“ 03 .Pfrce-'hk . Hence, Hhe Yhesrem,
rales ont onopily [rmonepsong power,

3) T+ i ‘mpof-l-on"- o remember Fhot Fireke

O phiema ity 15 & wesk eFheiency Criverion,
I’ri;mt?; olistr bubronal o'“ue?. ’

H.) This Pheorem @S relatively €asy do prove
Cey, for casier than »&c prook of Fhe

exlibengs oF @ compehmie Sguilibrium)



Secand Welave Theorem: I preforences ¢ *edmolo”

Ore Lomv any PO
a\\omF‘On )Can gbt-
Supported (decendmiize]) s
a Qwp. E,m'/. wi'th
approprieds” inihinl
recdistr buhbng of resouoes

Commu&,

1) This Pheorem can be used as @ compuﬁl"'ona/
Short ~cnt, Rether than solve @ Compltx Fixed
Buint problem Cis., $isd prices Phat Simul Faneamsly
clear oll avieeds), we can cbmpu'k an ¢7w“.
in Pwo Steps | Q) Selve an ogﬁ‘migh'on problem
v Kad '-’vu‘l. pninnh‘b‘es , and (2) Plua Fhese

venhies into Phe appropriate mwa»'n«)
ordihons Jo Find €quil. Prices, I#s not

much oF &n C¥Xo #o o 36 Mt +h's
Short-cut 18 the )&sm '\:/‘\3 n?nu M ALPO E6onty,
are felnctent to abandon complete morkers/

2) The 2% welfare is hander du prove, Convexity
'S l‘e,vu‘uo( becamwse ‘Mc Proo)c af,eqlg h
+he $epan.h‘n’ )/wmplmg 74eorem



COMPC-H-HVG é?:o"o\ériyﬁ

e Assume the shate evolves aceording fo a Mearkov
process o Prab{Sue 28 |Sems] T TT(s18)-

v Led st 3[5.,5“"“ Seer, S,J "Hishvva wpto t ‘

TELS*) = TS0 150 ) TS 15een) - THSL 152 TTU50)

o Assume 3 T agents, Ceay, T Agen? ¢

own$ O stochashe endowment pProcess,

PR L

Preferences
U (e)): Eoi(’*“ (c)) = fL' Z,ﬁ"u[cus’ﬂms' 15,)

Key Variable
1:(5*) = Time-0 phice
Consumphon , covhing

of o claim fo Fime-T
ent on mrhxy st



Bud hd- Construint
3.2 qulnelen < 2 2 fvyis)

*30 §*

Note: There i Just one 6ud3¢-+ constraint,

Definition
1) Price s:skm i R sequence of funchions {?:(5’)}:.
- vuhr O‘F gequences O‘F G‘MG'H«M’/

) Aloeation @ A ;
__———-n c.: {c;(sﬂ')}*‘. v‘.

3.) Feasible Allocahion . Z. ClimS 2Y(%) Ve

4,) Competihve Eqwi librium . A Feasible allocahvn
and a Price S"Jsﬂm

such thet the allocchin
Solves each @fents

ophiwni 2ehon problem,



FOC;

gtu'Lei (] m(sns) ﬂ“}:(s’) Vi, ve

\”“ “l!Wa*

Tole reho Acvess ayend),
wleitsn] _ &
u'led(m) M

= ¢\ (38 u'"'{ u\'[c‘,(s*)]%.} W ¢
Sub into "n"ﬂ“k résourie wnsMo’m“/

2w L wleyen) ) 2 Zy (5)

Wi shnv’ independent

PfOEOM‘hOn Compch{wc 3 Bl Ioérmm a“mﬁdn;
art m-l- km‘wz depend ent (€1157):¢(57)

o and 87 b, T (1Y),

This depends om " C Q) Complele Miets, () Time nble
ru nences,



. AoV
_y y 5 G ( .«3)
v
Q‘\Shﬁ+

=) Ccnmmﬁ‘on '$ pcr;ec:Hsa. cwrehw
\)  Geross aw-l-s.

l.) qu:v:dml Cw\SuMPHOn ont‘ depends
on anvq«ﬂ erdowm ont,

Impcrﬁtd' Cro”'”c/?'éu\’ GO"&I&MMJ o
idivsynenhc varichion overs mme IS
ndicahve e ineom lete m ks, iﬁr s

i“'? \0)\\'}‘ }\‘rrﬂﬂ ‘o Sonncnscheia s Mankl!



farete Froblem
. Now seek an efficient outome.,
W = é A U(¢) A anﬁ;n':*;ﬁt‘.,"w

st peie) £ R Ve ads

d: 2fs_{i>~ Fulel

39

) m(e) + 9.(3');{\:‘«5 -d<$’>:\} |

Fols

—;:P*M'[Ci(f')] (') = 6(S) ¥int,s

Tﬂkg R"H°l
w'ieiesn - A

TR

'
k-

Constent farelg Vhﬂ,u's &> Constent Shaves

e
, With Frichong AT Ore 'h'me-vdf\oc'»\&



R\'Sk° S)\Aw'n%

With compleke merkets, +he 2™ WelRre Teorgm

applies, omol we can iaferpref a compehhye
-~ u,"o' viuw &S Hl( Ohhﬂmg of ,3"6/9 (0'806:“/

lonning) problem . TAis i's a usefo| perspechy
When, ?-)MJ":“\? risk S‘ur{na. e

R:sk-s\oring 'S uwall; ml’ud wo'H,
HMQA wH"“a ‘fwekns, $ince Hea dleliver
{lin’a Showvin rules . [w."m\ (:9¢t)-"Tl§_,3f;L{]

L,
X

a2 l‘"h"‘

B w0 = <5 (p+ %) |

‘ i) .¢/ On )
") !“:‘u "'") u(()t - Pe e } :buslmtsk avesng
I I-¥ nitont relch
z.) P-.o ~=-7 M(L) . =% C } 3?5!1 mmfoy,*

2 el = WD K (fre) e

The HARA class s usef| stmce 1+ Feaduves Jnea,

risk Yolerance LR.‘* Tolerance = ._u_;"
]



E%mg\es ot S\.m':a Rules
Tokel v)or'J eanma.f

N
bC*F\'nL YV(S) - g. 9;“) in Stefe S (N‘-'MM'&I)
Auvete Weights

A
E é,;; E«blm: Vz:::\) %),{ g,_'mS)u(cim)}

Subjectk o 5; c.'¢3)=77s) Vs

~rl

1) 2 countries, Ldewhca| exponenhal, U = g A
cs) = Y YMs) +Ed ey (%)
catsy s KV =k g (3

-
2.) Tdevhia] CRRA , U% 7'—(, C
i) = #77)
ca(5) = (1=9) Yl
iy
Where ¢z L
,\:'e... 2,



