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ABSTRACT

In the present work the authors study the asymmetric information in the financial markets.
They examine a financial market model in which four agents trade. The model include n
Brownian Motions. The first agent knows all information, the second agent knows min-
imun information, the third and the fourth agents know only partial information. The model
analizes the different informations of the four agents and compares their logarithmic utility
functions. The filtration of the fisrt agent is larger. It is initially specified. The filtration of
the third and the fourth agents is smaller and the dynamics is non-Markovian. The model
studies the logarithmic utility functions of the four agents. It results that, when T" — +oo,
the utility functions of the agents diverge.
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1 Introduction

Shiller (Shiller, 1980) and Summers (Summers, 1986) introduced the fads models and Gua-
soni (Guasoni, 2006) examines a continuous-time version of these models. He considers the
informed agent who knows both fundamental and market values, instead partially informed
agent knows only market values. In (Romano and Scolozzi, 2018) we extend the Guasoni
model considering n + 1 Brownian Motion, and then compare the positions of the two agents.
We assume (F}) and (F}) as the respective information flows of informed and partially in-
formed agents. The first is the larger filtrations. We obtain it through the natural filtrations
given by the n + 1 Brownian Motions B}, B?, ..., B, B!, the conditions of completeness and
the condition of right continuity are satisfied. The filtration of the partially informed agents is
generated by the process Y; only, with 72 ¢ F}, V¢. Cao in (Cao and Shan, 2013) studies the
asymmetric information in reference to the quality of human capital investments. In this paper,
we study the issue of portfolio optimization in the presence of asymmetric information.

We examine a financial market model in which four agents trade. The model include n Brow-
nian Motions. The first agent, he is called informed agent, knows all information. The second
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is called uninformed agent and he knows minimun information, the third and the fourth agents
know only partial information.They are called partially informed agents. Their information are
not necessarily comparable. The model analizes the different logarithmic utility functions of the
agents, through Hitsuda representation (Hitsuda, 1968), and compares them. In this works,
section 2 analyzes the model; section 3 studies the decomposition of the process Y; under the
filtration 79 for the uninformed agent and we examine the Markov property of the process Y;.
In section 4 the work considers the decomposition of the process A; under the filtration G (for
the first partially informed agent) and the decomposition of the process A; under the filtration
G* (for the second partially informed agent). It is also studied the Markov property of A; and of
Af. In section 5, the work examines the different level of market information of the four agents,
and so it compares their utility functions. At last, in section 6, the work highlights the author’s
finding.

2 The model

Similarly to (Romano and Scolozzi, 2018) we suppose that in the financial market there is one
risky asset S and one riskless asset. The model considers a probability space (2, F,P). In
refer to study the evolution of the risky asset S, we consider n = h + k + [ + m independent
Brownian Motions defined on the probability space. Of course, it results n € N, h > 1, k > 1,
[>1,m>1.

(B: )te[0+oo (B 2)te[o,+<><>["“’ (Bfl)tem&oo[;

) (Bh+lc> .
tefo,rool TN Jtef0, 400l

(o
()
<

k+h-+1
Bt

te0,4o0 " ( )te[0,+oo[;

Bk+h+l+m

h+k+1+1
B! ) ;s

te[0, 4o ( )t€[0,+oo[.

Let the real parameter A > 0, and let the Ornstein-Uhlenbeck process (Ut)te[o,+oo[ given by

Uy + A/ Usds = th+k+l+]B}L+k+l+J t € [0, +o0|
j=1
it results that:

m t
_ —At—s h+k+1+j
U= Dhiktiss / e Mg BItR
N 0

Let the real numbers p;, let j = 1,2, ...,n, and let the process (Y;) given by:

t€[0,+o0[

ZP;B +th+] +th+k+]B’+ U
j=1

We consider the foIIowmg functlons:

o : [0, 400 — [0, +o0]
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such that

YT>0 pueL'(0,T]), ocL*(0,T)).

The functions considered are deterministic Lebesgue measurable.
Now, considering the risky asset, we have that its price dynamics S evolves according to

dSt = St [ﬂtdt + O'tdift}

¢ o2 ¢
S; = Spexp {/ (us — i) ds + / Udes} .
0 0

We suppose to have four agents: the first is the informed agent, the second is the uninformed
agents, the third and the fourth are the partially informed agents. Their information is obtained
from respectively from:

and its solution is:

1. all the n Brownian Motions;
2. only the process Y;;

3. only the h + k Brownian Motions and from the following process
l .
A= ZP}LMHB;HHJ + Uy
j=1
4. all the h + | Brownian Motions and from the following process

k
Bt
AZ = th-‘ert +i + Ut.
Jj=1

The first agent knows the filtration 7! = (F})
B}, B2,.., Bl

The second agent knows the filtration 70 = (ft())te[o,+w[ given by the process Y; only.

The third agent knows the filtration G = (Gt),c(y o[ iven by the following % + k Brownian
Motions B}, BZ, ..., Bl', BI*! B2 .. BI"* and by the process A;.

The fourth agent knows the filtration G* = (G;),c( 1o 9iven by the following % + I Brownian
Motions

B}, B?,..., B, BMHEHL phtht2 IR and by the process Aj.

+e[0,-400] given by the following n Brownian Motions

Moreover F) C G, C F} and F) Cc Gf C Fl, V> 0.

In refer to the first agent, we have that the asset price dynamics is given by:

n
dSy = S (,ut — )\JtUt) dt + oy ijdBi
=1
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and it refers to the following Brownian Motion

n n
Wi = ZP? ZPng-
=1 =

ol

3 Decomposition of Y, under F°

Now, first we study the Markov property of Y; and then we obtain the Brownian Motion BY,
under F°.

Theorem 3.1. LetY; be a Gaussian process. Let
1. EY,]=0 Vte|0,+o0.

h+k+l ) m ) e Nt=s| _ o=A(t+s)
2. cov (Y97Y;5) = Z p]- t/\8+2ph+k+l+j I\
j=1 j=1

Considering A > 0,p; =0, Vj=1,2,...h+k+10rppii4; =0, Vj=1,2,...,m, it results
that Y; is a Markov process.
It results that Y; isn’t a Markov process, in generality.

The process (Z:),¢(, +o0[ 9iven by

1
2

n h+k-+1 t m

j j h+k+1+j

Zt = ijz Z pj (Bg +)\/ Bidu) +th+k+l+jBt+ +l+y
=1 =1 0 =1

verifies the theorem 3.2:

Theorem 3.2. Let Z;, be a Gaussian process. Let
1. E|Z] =0 Vtel0,+o0].

n htk+1 t s
2. cov(Zy, Zs) =t Ns+ Zp? Z pj2- / / (/\+)\2u/\v) dudv.
=1 =1 070

Let
f(t,s)Z—oz2()\+>\2t/\s) YV t,s>0

where .
T hetk+

n
- (Y] Y
j=1 j=1
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Theorem 3.3. Given the function f (t, s), let the function

An(s) for 0<s<t
g(t,s) =
0 otherwise

satisfies the integral equation given by

Ft)=g(ts) - [(gtwgeuwd Yo<s<t )
0
It results that n (s) satisfies the Cauchy problem given by

{ 7 (s) = X [n*(s) — o?]
n(0) = —a?.

Now it is possible to consider the theorem 3.4:

Theorem 3.4. 1. Considering (F}) , let (BY) be a Brownian Motion and:

te[0,4o00] te[0,4+o00[

t s
Zt:B?—/ (/ g(s,u)ng)ds.
0 0

2. Given the function g : [0,T] x [0,T] — R defined by:

—)\n(s)e’\fst nwde for)<s<t
g (t7 s) =
0 otherwise

it results

BY =27 /Ot (./Osg (s, ) dZu> ds. (2)

Proof. 1. Hitsuda (Hitsuda, 1968) proposition 2, and the function g (¢, s) which verifies the
integral equation (1), imply the existence of the Brownian Motion BY.

2. We obtain (2) in a similar way already seen in (Romano and Scolozzi, 2018), theorem 6.
¢
O

Theorem 3.5. LetY; and Z; verify the following relation:

t n %
Yt—|—/\/Yudu: SNooi| Z
JO .
j=1
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and therefore

1
n

2
it
V= Xa)| [ e,

j=1

Proof.

t h+k+1 . t [ h+k+l .
Yt+A/ Yudu= Y piB] + Ui+ A / > piBi+ Uy | du| =
0 0 N
Jj=1

j=1
hk+1 ‘ htk+l t ¢
i=1 =t 70 0
h+k+l1 ) t t
= > (Bg+A/ Bﬁdu>+Ut+/\/ Undu =
=1 JO JO
h+k+1 ) t . m ) n 2
=D <Bg + A/ Bid“) + 3 ok BETTT = (30 200 -
j=1 0 j=1 j=1

It allows that we are able to consider the link between the Brownian Motion BY and the process
Y:.

h+k+l1
Theorem 3.6. LetY; = Z p;B] + Uy and let (F} )te[o,ﬁo[ be its completed natural filtration.
j=1
It results:
1. .
n T2 ot s )
I [Yt A / ( / 1+ ()] e 7f(q>dqczyu> ds} .
= 0 0
2.

1
2

vi= () |mo [ ([ s ntnexeast) as]

In refer to the uninformed agent, using the previous relation 2, the asset price evolves according
to:

1

n 2 t n
dS; =Sy | | e — A ijz O’t/ (14 n(w)] e M=9dB0 | dt + oy sz- dB?
=1 0 =1

rol=
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4 Decomposition of A; under G and of A} under G*

Now, first we study the Markov property of

"
A = z:i"thwBth+ Uy

and of

A _th+] + + Ut

and then we obtain the Brownian Motions C e C?*, under G and G*, which represent them.
Theorem 4.1. Let A; e A} be Gaussian processes and moreover:

1. E[A] =0, E[A{]=0 Vtel0,+oo[.

l

e At=s| _ o=A(t+s)
2. cov(As, Ay) = th+k+j LNs+ Zp}z+k+l+]

= = 2\
k e At=s| _ o=A(t+s)
cov (A A th+] t/\s+2ph+k+l+3 N\
j=1 j=1

A, and A} aren’t Markov processes, in generality.

The following processes (Dt),c(y o0 @3N (D),c(o, 100 9iVEN by:

_1
l+m 2 l t
5 htktj htkitj
D Dhks > Phikt (Bt +/\/ B, du ) +
j=1 j=1 0
m
htkHl+j
+ Z DPhtkti+; By
=1

MBS

k m k t
2 2 h+j h+j
Zplz+j + prL+k+l+j th+j <Bt / + )\/(; Bu+Jdu> +
j=1 j=1 j=1

m
hek+4j
+Y  rikiis B
Jj=1

They satisfied the theorem 4.2:

Theorem 4.2. Let D, and D; be Gaussian processes and moreover

1. E[D] =0 E[D{]=0 Vte[0,+o0].
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2. cov(Dy, Ds) =t A s+
I+m 711 t s
+ Zp}%+k+j ZP%HCH /0 /0 (A + Nu A v) dudv.
Jj=1 J=1

cov (Df,D¥) =t A s+

k m R L s
+ ZP%H,] + Zpi+k+l+j Zpi+] /0 /O (A + )\2U N U) dudv.
j=1 j=1 j=1

Let
G(t,s)=—B*(A+NtAs) Vt,s>0
G (t,s) = — (B (A + Nt As) YEs>0

where .

I4+m T

52 = Zp}zl+k+j ZP%HH]'

j=1 j=1

and

—1
k m k
(ﬁ*)2 = ZP%H + Zp%+k+l+j Zp%b+j'
j=1 j=1 j=1
Now, similarly to Hitsuda (Hitsuda, 1968) and Guasoni (Guasoni, 2006), we enunciate the
theorem 4.3:
Theorem 4.3. 1. Given the function ¢ (t, s), let the function

M(s) for0<s<t
¥ (ts) =

0 otherwise

satisfies the integral equation given by
5(ts) = (4 5) 7/ D) b (s, u)du VO<s<t
0

It results that 6 (s) satisfies the Cauchy problem given by:

0’ (s) = N [0%(s) — B?
00) =
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2. Given the function ¢* (t, s), let the function

AG*(s) for0<s<t
P*(t,s) =

0 otherwise

satisfies the integral equation given by

G (t,s) = * (t,5) —/ OF (tu) Yt (s,u)du YO<s<t
0
It results that 6* (s) satisfies the Cauchy problem given by:

{ 0 () = A [072(s) = (5]
6" (0) = — (5)°.

Theorem 4.4. 1. Considering (Gi);c(o .- let (C?) be a Brownian Motion:

te[0,4-00[
t s
Dy = CY —/ (/ 1/)(s,u)dCS) ds.
0 0
Given the function 1 : [0,T] x [0,T] — R defined by:
f/\o9(s)e)‘fst Owdn for0 < s <t

ﬂ}(taS) =

0 otherwise

it results:

C’?:Dt—/ot (/Osw(s,u)dDu) ds.

(G )ieio.400: 11 (CF) (0,4 00 E @ Brownian Motion:

t s
Df =CY —/O </0 * (s,u) dcg*) ds.

Given the function¢* : [0,T] x [0,T] — R defined by:

2. Considering

—\0*(s)e J 07 (wydu Jor0<s<t
P (t,s) =

0 otherwise

it results

1 s
CE*:D;—/ (/ w*(s7u)dDjj) ds.
JO 0
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Theorem 4.5. 1. Let A, and D, verify the equation:

1

+m 2
At—s—)\/ Aydu = (prﬂ> Dy

and therefore

1

I+m t
Z Dhtktj /0 e Mg,

2. Let A} and Dy verify the equation:

=

A*_,_A/ Al du = (th+]+zph+k+l+3) Dy

Jj=1 Jj=1

and therefore

k m ¢
2 2 —A(t—
- th+j+zph+k+l+j / e M=Wapy,
j=1 j=1 0

It allows that we are able to consider the link between the Brownian Motion C{ and the process
A, and between the Brownian Motion C?* and the process A;.

Theorem 4.6. Let A; and A} be Gaussian processes and let (Gi),c(o 1o @A (G7t),c(0 100 D€
their completed natural filtrations.

It results:

1. )

I+m T2 . s .
O = | 2o Phans {At+>\ / ( | s owie: 9<q>deAu) ds]

j=1 0 0

2.
I+m

A= Zpi21+k+j {C’t /\/ </ [1+6(u)] e—/\(s—u)d03> ds} ]

j=1

3.

k m t s
Co* = (Zp%+j + ZpZJrkHH) {A;‘ + A/O (/ [1+6%(u)] etu? (q)dqu;;> ds} .
j=1 j=1

ol

0
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2

k m t s
A= 0h D Pk {c,?* -\ /0 ( /0 [1+ 0" (u)] e"\<5_“)d6’3*> ds} .
j=1 j=1

In refer to the first partially informed agent, through relation 2, the asset price evolves as follows:

I+m % t
dSy =Sy | | e =M D P Ut/ [146(u)] e dCy | di+
=1 0

1

h+k I+m 2
j 2
tou [ Y pidBl + | Y phikss | dOY
= =1

which refers to Brownian Motion

_1 1
n 2 | htk I+m 2

1 _ 2 nJ 2 0

W=\ 2o | 2o miBl | Do v | G

In refer to the second partially informed agent, through relation 4, the asset price evolves as
follows:

1

2

k m +
dSp =S | [ = A D _Phay + D Phsnties Ut/ [L+ 0" (w)]e M dey | di+
j=1 j=1 0

h l k 2

m

j h+k-+j 2 2 0

+oi ijBi + th+k+jBt T+ thﬂ‘ + th+k+l+j dCy*
j=1 j=1 j=1 j=1

which refers to the Brownian Motion

=

l

h

, ks
S Bl > pnire BT+
=1 i=1

n -
1% 2
W™= E:IU
Jj=1

1
m 2

e
2 2 0
Do phs Y Pk | CF
J=1 j=1
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5 The utility functions of the four agents

The agents have an initial wealth = > 0. Every agent invests H; units of S5,V s € [0,¢] with t >
0, and he obtiens the wealth given by X;.

Every agents have a different level of market information: in refer to the informed agent, his
wealth evolves according to Brownian Motion W4; in refer to the uninformed agent, his wealth
evolves according to Brownian Motion BY. Considering the two partially informed agent, in
refer to the first his wealth evolves according to Brownian Motions TW}!; in refer to the second
his wealth evolves according to Brownian Motions 1W,'*.

Now, we study and we compare the different utility functions.

At time ¢,the value of the wealth X4, is given by:

t
Xt:ZE+/ H;ng
JO

For every agent, the process of the units H; must be predictable with respect to his filtrations,
integrable with respect to process S;, and such that almost certainly it results X; > 0, Vt €
[0,77.

Let U be the utility function. At time T' every agent maximizes his expected utility from terminal
wealth and it is possible to solve the problem given by:

T
sup{E {L{ (1—|—/ thSt)} . H; admissible }
0

At every time ¢, the following process m; given by

X
H =m=
t Tt S,

guarantees the positivity of the wealth produced.

Therefore we obtain

t
X,
Xt:1'+/ Wsidss
o S

S

from it we deduce
dX; dSt
— =Tt
X 'S
Now, in refer to the informed agent, it results:

aX,

n
Xt = Tt (,uf - /\O'tUt) dt + T+O¢ Zp]ng

j=1
In refer to the uninformed agent, it results:

1

b
b=y | — Zp? )\Jt/ (14 nw)]e =WdBY| dt + k0, Zp? dBy.
=1 0

M

X
t j=1
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In refer to the first partially informed agents, it results:

1

dX I+m 2 ot
7: = (e =N\ D Phips Ut/o [1+6(u)] e dCy | di+
j=1

h+k ) l+m
+R0¢ Zp]ng + Zp%+k+j dCtO ;
j=1 j=1

In refer to the second partially informed agents, it results:

X . S Lo
7: = e (=N Do Phas D Phekerns Ut/O [1+6"(w)] e A=dC | dit
=1 j=1

h l

k m

j h+k+j 2 2 0

theo ijng + th+k+jd3t IR me—j + th+lc+l+j dCy*
j=1 j=1 j=1 j=1

5.1 The informed agent

At time T, in refer to the informed agent, his wealth is given by:

T 1 n n 2 7
/ s (s — AosUs) — 3 pr 71'30’3 ds + Zp? / Ts0sdW
0 — — 0
X7 = xe =t J=1

Theorem 5.1. LetU(y) = logy. The optimal investment share is given by the process

ry = e 20l

n

2 2
ij‘fs
j=1

The utility function is the following:

u(z,T) =logx +

n

2y v}
j=1

Proof. ¥ w4 admissible, we have that

U(X7) =log(Xr) = logz+

1
n

T n 2 7
1
+/0 s (s — AosUs) — 3 E pjz- wfaf ds + jgzlp? /0 wsosdWs

=1
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it allows that:

T 1 n
Ellog (Xr)] =logz+ E /0 s (ps — AosUs) — 3 Zp? 7['?0‘? ds
j=1

from which it results the maximum value.
The optimal portfolio share is given by (3) and the maximum value is given by (4). $ O

Theorem 5.2. Let

m
2
th+k+l+j
1 T2 j=1 A 1—e 2T
uw(z,T) =logw + —; ; ﬁderni T s |
S

2y v} >
j=1 j=1

5.2 The uninformed agent

At time T, in refer to the uninformed agent, his wealth is given by:

1
T n 2 s n
(e 1
/0 ks | ps — (Zp?) /\as/(J [1 4+ (u)] e X6~0gB0 | — 5 (Zp?) k202 | ds
: ) : =1

X1 =uxe

Theorem 5.3. LetV(y) = logy. The optimal investment share is given by the process

1

n 2 s
ps = (2%2) )\Us/o [1+n(w)] e 7dB]
=1

Kg =
n
> ;| o2
j=1

The utility function is the following:

()

2

v(x =logz ; ! Hs _ 2 ’ ° w)] e~ s=w) g go o
(z,T) = log z+ ( )E /0 o (Zp]) /\/0 1+ n(u)] dBY | ds|. (6)
2
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Proof. V ks admissible, it results that

V(X7) = log(Xr) = log z+

1
T n 2 s
1
-|—/ Ks | s — (Zp?) )\as/ (14 n(u)] e MdBY ~3 (ij) k202 | ds+
0 0
1

n 2 T
+ pr / KsOsdB;
=1 0

it follows that

E log (X7)] = log z+

T n 1 n
2 7>\ 0 2 2 2 N
+E/O s u;;—(ji}zy) /[1+77 apy | -2 (3o | ot ds

j=1
from which it follows the maximum value.

The optimal portfolio share is given by (5) and the maximum value is given by (6). ¢ O

Theorem 5.4. Let

v(z,T) =logz +

/ ”Sd5+7/ [/ 1+ (w)]? e 26" du | ds
Z

Trought the theorem 5.5 we compare the utility functions of the informed and uninformed agent:

Theorem 5.5. Let

R B A 2 _2\(s—u) _A 2
TBTWT/() [/0 [1+n(u) e du ds—z(l—oz)

1 1
n "2 [ htk+l 2
_ 2 2
a=|>» ORI
j=1 J=1

s 2
. 2 —2\(s—u) _ (1 — Oé)
i /0 [t () e du oA

and changing variable it results that:

where

Proof. Considering:

/S (147 (s —u))? e Pdu.
0
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The indicator function of the interval [0, s| is denotid with 7| ; it results that:

“+o0

. _ 2 _—2\u
sginoo | [L+n(s—u)]"e g (u) du.
As lir+n n (s —u) = —a, it results that the integrand function tends punctually to the function
S—+00

u € [0, 400 (1 —a)?e 2,
Now we observe that the integrand function is given by:

0<[1+n(s—u)? eiQA"I[OA’S] (w) < (1+a)e™ YVuel0,+o0o
and the decrease and increase functions are integrable on [0, +o0].

Considering the theorem of the Lebesgue dominated convergence, it resultst:

+o0o .
S / [L4m (s = u)]2 eiQ)\uI[O,s] (u) du = / (1- 04)2 e~ 2ugy,
’ 0

s§—+00
Integrating it results:
: (1-a)?

. 2 —2X(s—u) _
i [ 2= Lo

and it allows that

T s
lim {/ (147 (w)? e 22 dy|ds = +o0.
T—+o00 Jg 0

Now, with the De LHopital’s rule, follows the thesis. ¢ O

5.3 The two partially informed agents

At time T, in refer to the first partially informed agents, his wealth is given by:

T I+m s
/0 K us—A<Zp%+k+j) 75 /0 (146 (w)]e Amwacy | | ds

j=1
X7t =uxe

n T T h+k . I+m
£ [ ot [ o |SopaBi | vt | act
=1 70

=1 =1
e e J J

)

At time T, in refer to the second partially informed agents, his wealth is given by:

T k m % "
/0 s | s = A D_Phay + D Phiniing | s / (146" (u)] e dCS" | | ds

j=1 j=1
Xr=uxe
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n
1 2 2
-1 g J/ K2olds

e

h l m

T
hetk
/0 K5O ijdB +th+k+gd3 T4 th+3+zph+k+l+g acy*

1 1 1 1
e Jj= Jj= Jj= Jj=

Theorem 5.6. 1. LetW(y) = logy.

The optimal investment share is given by the process

1
I+m 2

pe M iy | o [ 40 @] e acy
j=1 0

n
P ALE
=1

The utility function is the following:

1 2
1 T I+m 2 s
+——E / Bs ) D Pk / [1+0(u)] e ?=wac? | ds
G 0o | O%s =1 0
2 Dj
j=1

2. LetW*(y) = logy. The optimal investment share is given by the process

1

m 2

s A ZP}L+J+Z])}7«+’C+Z+] 05/0 [+ 6% (u)] e A~ dClr

n
E : 2 2
pj 05
Jj=1

The utility function is the following:

1
w*(x,T) =logz +
n
2|2 r
j=1
1 2
T 2 s
E /0 P th+y + th+k+l+J /0 [1+60"(w)] e A=dC | ds
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Theorem 5.7. 1. Let

Zplgz+k+j
1 T2 A= rre 2 o)
+— / —d —|—? - {/ (146 (u)? e Ay |ds
0 Os 0 0
2> v} >_¥
j=1 j=1

2. Let

w*(z,T) =logx +

k m
2 2
32 thﬂ' + th+k+l+j P
4»7.7=1 j=1 / |:/ [1 + 9* (UHQ 672>\(87u)du ds.
0 0

2 n
> v
j=1

Theorem 5.8. 1. Let

i LT ° 2 —2X\(s—u) N 1 2
lim —/O UO (14 60(u)?e du}défﬁ(l—ﬁ)

T—4o00 T’

where ) )

I+m 2 l 2
p= Zp%HkJrj ZP}%MH .
j=1 j=1
2. Let
lim L /T /S (146" (w)? e Ay | ds | = S (1—p5%)?
where

1 1
k m 2 [k 2
2 2 2
B = E Phyjt § Phtk+i+j E Ph+j :
i=1 i=1 i=1

5.4 A comparison among the utility functions of the agents

Considering the four agents, their utility functions are given by: u(x, T) in refer to the first agent;
v(x, T) in refer to the second agent; w(x, T) in refet to the third agent and w*(z, T') in refer to
the fourth agent. Now, considering T" — +o0, we study the divergence of the utility functions
for the four agents. The different level of market information of the four agents implies the
difference among the expected utility of the agents.
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Theorem 5.9. Let

1.
1) — T
L ue ) w(eT)
T—+oc0 T
1
1 2
\ h+k+j I+m 2 1 2
i=1 2 2 .
SRR 16 ST I 5 T )
j=1 j=1

>.p;
j=1

u(z,T) —w*(x,T)

T—+oo T
1
k 2
2
\ > Py X . 3 . 3
J=1 2 2 2
=3 n D Phig D Pk | | 2P > 0.
2 =1 =1 =1
>.n; ’ ’ ’
=1
2. Considering
1 1
h+k+1 2 l 2
2 2
Z pj th+k+j
j=1 j=1
a = N B = N
2 l+m 2

n
2 2
ij Z Dhtk+j
j=1 j=1

1
2

1
2

k m k

* 2 2 2

pr = ZP1L+j+ZP;L+k+l+j thﬂ‘ :
j=1 j=1 j=1

it allows that
w(I7T) B ’U(I,T) _

lm —————~ =
T—+o00 T

(=8P -(-a?]>0 ()

] >
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We can deduce that the asymptotic utility of the informed agent is greater than the other agents.
Moreover the asymptotic utility of the uninformed agent is smaller than the other agents. Al last,
the utility functions of the two partially informed agents are easily comparable if 5 is different to

pr.

6 Main Result

In (Romano and Scolozzi, 2018) the authors study the logarithmic utility functions of two types
of agents: informed and partially informed. Informed agent referS to all n» + 1 Brownian Mo-
tions, the partially informed agent referS to only one opportune Brownian Motion. Considering
T — 40, it results that the utility functions of the two agents diverge, and also the difference
between their expected utility diverges: it implies that the informed agent has a positive excess
utility. In this work the authors study the logarithmic utility functions of the four types of agents:
the first agent knows all information, the second agent knows minimun information, the third
and the fourth agents know only partial information. Considering T' — +oo, the utility functions
diverge. It results that the asymptotic utility of the informed agent is greater than the other
agents. The utility functions of the two partially informed agents are comparable if, in theorem
5.9, B is different to 5*. About the logarithmic utility maximization problem of the agents, the
present work confirms Guasoni’s findings.
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