Chapter 1

Discrete Models

1.1 Discrete Models

Suppose! that a time series of ¢ 4+ 1 data points

Yo, Y1,Y2,---,Yq

is given. A likelihood function L gives the probability that the observed data
would result from the proposed stochastic mechanism relative to all other pos-
sible outcomes [132]. The data y; is a realization of the random variable x (t).
On the log scale, wy = Iny; is a realization of the random variable Inz (t) . The
likelihood function L is

L(6y,...,0,,v)= Hp(wt|wt—1)a
t=1

where p (w¢|w;_1) is the joint probability distribution function (pdf) that w; oc-
curs given that w;_1 occurs. This is a normal pdf with mean In f (y;—1,61,...,0,)
and variance v. Thus,

1 1
p(welwi—1) = exp (% (wy —In f (y4—1,04,. .., Gp))2>

q
1 1
L(61,...,0,,0)= H exp <% (wy 1nf(yt—1791,-~-a9p))2> :

The mazimum likelihood parameter estimates are those values of the parame-
ters 0y,...,0,,v that maximize L (61, ...,0,,v), or equivalently that maximize
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1(01,...,0p,v) =In(L(61,...,0p,v)). A calculation shows

q
_q q 1 2
1(61,...,60,,v) ——§ln(2ﬂ)—§lnv—%;rt (81,...,0,),
where
. Yt
re(01,...,0,) =Iny; —In _1,01,...,0,)=1In
t( 1 p) Yt f(yt 1,%1 p) (f(yt1,91,---,9p)>
are the log-residuals. The critical points (1,...,0,,v) of | are zeroes of the
derivatives
q
0ol === 1 (01,...,0,) p,re (61,...,6,),
t=1
gl 1 &
_ 2
8vl——§;+wzrt (91, ,Qp),

i.e., are roots of the uncoupled equations
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O, f (Ye—1,01,.-,60p) _
;T’t(ela-..,ep) f(yt_1,91,...,9p) *07



