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A meseries is a
collection ofobservations collected

over
time. In this course we assume

thatthe observations

are
collected at regular time intervals, i.e.,

the time

between consecutive observations
is constant, denoted by

At. Unless otherwise specified, we will take At= 1,

The term Ineries will refer to

· An infinite sequence [Xt3tez ofrandom variables.

Z is the setofintegers.
· A finite sequence [Xy:t=1, ...,

N3 ofrandom variables
k

representing the model for our observations.

· A finite sequence
[Cit =1, . . .,

M3, where -is the

Ith observed value (a number).

we will use capital letters to denote random variables and

the correspondinglower case letter to denote a realization.

Aclassical decomposition ofa time series [Xt3=, is

X+ =m+ +S+ +Yt, where

&Smt] is a deterministic trend
->

component, (e.g., a linear
trend, quadratric trend),

&[S3 is a deterministic oral component, or
medic component, or que. There may be more

than 1 periodic component, with different periods.



&[Yt] is a random component.

We usually assume thatithas zero expectation, [Y1] =0.
d

We also assume thatISt=0, whoed is the period
t =1

ofthe periodic component.

-Estimation
The textdiscusses several approaches to estimating a trend

component in See. 1.5, including
ca) Polynomial Regression we assume thatthe trend
-

↓

is well fitby a polynomial oforder p, for some 21,

.e., mt
=40+ a,t +9ct+ ...+9pt*,

we use linear regression to estimate the unknown
coefficient90,9,,. up. That is, ao, ..., ap are chosen

N

to minimize [(k+-(90+9,t+... +aptP))2.
t=1

R has a general purpose function to fita linearregression
model called (m)). The itsor package has a function

called trends) thatis much simpler to use,

Typically a polynomial trend oforder 1 or
2 would be

S

fit, butnot higher order.
(b) irAverageSmoother

The idea isto fitthe trend attime to be averageing
/the she values in some neighbourhood around time to


