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ABSTRACT

We consider a portfolio containing shares (of a given company)sheainvesting immediately
(in the stock of the same company) all dividend distributions. Assalt of the immediate
reinvestment of the dividend distributions, the growth rate for the \@ldiee portfolio is the
stock growth rate when there are no dividend distributions. This masyitbe useful for the
valuation of TSR contracts.

INTRODUCTION
Suppose that S, the stock price of company A, grows at a constarnih gabeyu. Suppose that
company A does not distribute any dividends. Under deterministic comgli(i.e., zero stock

volatility) the stock dynamics can be described by the follovimite differences (Jorion 2001)
and ordinary differential equations (Hull 1993):

e = 9 + pISA ; S) = §) A0

ds
m HIS  Sty) = S

Under stochastic conditions (i.@.= pavg + 1’ Wherep' is a non-correlated normally distributed
perturbation with zero average) the stock dynamics can be lak$dry the following stochastic
differential equation (Hull 1993):

dS = f,,[Sldt + olSldW ; St) = §

MODELING OF DIVIDEND DISTRIBUTIONS

Suppose that company A does distribute dividends with a constant continmeusdividend
yield y. Let us consider a portfolio containing N shares @@hmany A) that is investing
immediately all dividend distributions in the stock of company A. hwhiese assumptions the
portfolio value, P, is described by the following equations:
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* Finite Differences Equations:

S = S + (W-Y)ISIA ; St) = S A0
Neeae = N+ Yy INGTAE 0 N(t) = N
Poat = Steat [N
* Ordinary Differential Equations:
ds
ot = (H-y)ys ; S(t) = S,
dd_T = y[IN ; N(t;) = N,

P = SIN

» Stochastic Differential Equations:

dS = (Ua —Y)[Sldt + o[SIdW ; S(t,) = S
dN = yINIIdt ; N(;) = N,
P = SIN
THE EFFECT OF DIVIDEND DISTRIBUTIONS

Finite Differences Equations:
The solution of the Finite Differences Equations is:

Simi = [+ (u-y)DOat]' 05,
N, o, = (L+y0OAt) DN,
Piae = [1+ (& - y)OAt]' O@+ y OAt)' ON, OS,
It should be noted that for:
A =t ; M-S0
We obtain:

[1+ (x - y)OAt]' OQ+ yOAat) o el#-¥)1 gegvh
P - e*"[IN,s,
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Therefore, for small time intervals, the growth rate for thieiesaf the portfolio is the stock
growth rate when there are no dividend distributions.

Ordinary Differential Equations:
The solution of the ordinary differential equations is:

S = Sb@(ﬂ_y)[ﬂ
N = Ny@&¥"
P = S,[N,&*"

Therefore, under deterministic conditions, the growth rate fovahee of the portfolio is the
stock growth rate when there are no dividend distributions.

Stochastic Differential Equations:
Under stochastic conditions we investigate the dynamics of the value of th@igortf

P=SIN = SINE"

Applying the Ito’s lemma (1944; 1946; 1951) we obtain the following:

P 0°P  _ 4. 0P
0S 0S?2 "ot
dP = [(Hag —Y)BIN, &7 + y[BIN,[&']Ct +

+ o [BIN,&" [aw;

= N, "™ = yOSON, E¥"™;

After simplifications we obtain:
dP = g, [Pldt + olPldW; P(t,) = P

Therefore, under stochastic conditions, the growth rate for fhe wh the portfolio is the stock
growth rate when there are no dividend distributions. Moreovevalaélity of the value of the
portfolio is the volatility of the stock of the company.

CONCLUSIONS

As a result of the immediate reinvestment of the dividend distoisitithe growth rate for the
value of the portfolio is the stock growth rate when there are no dividend distributions.
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