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Aims and scope of the pa

—
-

2 of this paper is to propose a methodology to

- the financial markets using Game Theory.
ly, we will focus on two economic operators: a
‘economic subject and a financial institute (a bank, for

= Xan pl@) with a big economic availability. For this

—

= -p@fp@S@ we will discuss about an interaction between the

~ two above economic subjects: the Enterprise, our first
player, and the Financial Institute, our second player.




" Simbology
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)0l price atl Time U

forward or future price at time ()

<k expiration of the future or forward contract

risk-free interest rate for the time t




" Memorandum .
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ing operation: purchase (or sale) of future
> 1Tl OTACT 1O TCAUCC tC €XPOS UTC LO S | DC ’,l l

n the market variables.

.fc hedge: complete elimination of the risks
nvolved.
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- *The general relationship that links the future price
~and spot price is as follows:

F,=S8,(I+).




_ Presentation of the players -
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ng on if it intends

801 10 hedge(x = 0),
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tué‘jl_m_-e;dg@ partially(0 <x <1),

*to hedge totally (x = 1).




_ Presentation of the players -

-
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pending on if it intends

=*to ‘-;fu chase on the market of the underlying (y > 0),

— —

l——

== *‘i:a sell on the market of the underlying (y < 0),

*not to intervene on the market of the underlying (y = 0).




= mRMJNOLOGY *

antity of goods ‘that the Emmpmse has to buy at

‘conomic availability of Frances expressed in

el - .'.
___"_E. i =

— - v el
-

S, spot price of the underlying at time 0.

* 5, (¥): spot price of the underlying at time 1. It’s given
by

S1(¥) = (S + ny) (1+i)




~  TERMINOLOGY *

@ntag@ of g@@ds purchased by Ith@ Enterprise

re é:ntag@ of goods that the Financial Institute buys
2lls on the spot market of the underlying asset

o — -
-

=+ Iy future price at time 0.

.-"'- '._

. F}l (X,y): future price at time 1. It is given by
F; (x,y) = 5,(1+i)" + mx.

* (1+i)™": discount factor at the rate i for the time t.




i:.) ® ® -
ayoff function of the Enterprise -
| s
yoff function of 'th#?fe}Em@rpriS@:

%) =M, (I-3) (Fr- 5,7)

plifying we have:

o il

= L

- L&) =-vyM,(I-x) Yy

* Profit on goods without hedge




ywwoff w@n of the Financial Instmtutg
--rz-f- —

ayoft function of the Financial Institute:

,y) = yM, [F, () (143"~ (S, ny) (143},

mp hfymg we have:

z@y) =yMu x py =m(l+i)*

 Profit on the future market

* Tax of the normative authority for markets stabilization




Critical SPacCe of the Zarll
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ninant of the jacobian matrix:

%) = MMvyux + MMp, (1-x) vy

fical space of the game:

—
.

2= {(xy) : MM,vyu x + MMu, (1-x) vy=0}

Doing the calculations:

Ze={(xy): y=0}.
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| Biwin space
-

suppose M, =1, M,=2and v, = p;=1/2.

—

= A= (-1/2,0)

= B’=(0,1)
) ﬂ;t={"1f ’

. =1(0.0)
a2 -0,8 04 0

D'=(1/2,0)
0.8 1,2
x

}© =C=(0,-1)

-0.4

f(D)=D’=(1/2,0)

-0,B

=1



“Friendly phase

o, f (ExF) ={A’, C}

0.+ (EXF)={A, C}.




"Equilibria of devotion

f, (x,y) = M, [-vqy (1-x)]
fz (xy) = Mz“nxy A=(0.1) B=(1,1)
& lse0<x>1
Lﬂ Fsex=1 H=(0,0) K=(1,0
=— lse y>0
Li(y)= Esey=0 55
0sey<0 D=(0,-1 C=(1,-1)

Eq (Ly,Ly) = {(0,-1)} U [BK].



"“*Nash equilibria

f (x,y) = M, [-v;y (1-x)]
£, (x,y) = My xy

A={0,1)

~p=(1,1)
V1Y
vy >0 e
=lsey>0
: H={0,0) K=(1,0)
= -_', V)= E S€ y @ = -0,5 0 0.5 ] 1,5 2
= X
—Bl_ﬂfy) Osey<0
— N/ _ﬂ'
Of,= Mypx
D=(0.,-1) C=(1,-1)

Mpx >0

B,(x)=1sex>0 |

B,(x)=Fsex=0 E@l (BMBZ) -~ ‘{@»])} J [HD]



"Offensive equilibria

£ (x,5) =M, [-v,y (1-x)]
t, (x,y) = My xy

::.18@@SX<]
& Fsex=1

= Osey>0
i(vy)= Esey=0
1sey<0.

E@J (QMOZ) = {(Q»])} \J [KC]



£ (x,5) =M, [-v,y (1-x)]
t, (x,y) = My xy

P(xeE) fi#=0
{ [EV] (]EXMI A<x <l

-
V2 A=(-1/2) =(0,0) D'=(1/2,0)

0.8 1,2

(x*,y*) = [BK]



"Cooperative solutions

f (x,y) = M, [-v;y (1-x)]
£, (x,y) = Mypyxy

-------

"HX+Y =1
Y =2X.

P =(1/3,2/3)



S Conclusions ——

—

-

just studied suggests a possible regulatory

iat provides the stabilization of the financial

th mugh the introduction of a tax on financial
tions. In fact, in this way it is possible to avoid
ilation by which our modern economy is constantly

@itected. The only optimal solution is the cooperative one,
33"1 ir :_whmch both players win something. In fact, all non-
= cooperative solutions lead to mediocre results for at least

“one of the parties.




~Innovative reading key -
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YOS S ]a. le to T x0) (|| e aAn 1 nitéer |;| ) § KO ’. (@ / l[l @rd@r t@
1d the @@ﬂ@]usmns whnch we reached using the
ble utility solution. Since the point B = (1,1) is

> most likely Nash equilibrium, the value 1/3 (that
ancial Institute pays by contract to the Enterprise)

-

i s seen as the fair price paid to the Enterprise by the
jﬁ E. 'ancml Institute to be sure that they arrive effectively to
= m@rge likely Nash equilibrium B = (1,1), which is also the

- optimal solution for the Financial Institute.







