EXSMOOTH

EXSMOOTH produces one period ahead forecasts for different models.

Notation

The following notation is used throughout this chapter unless otherwise stated:

X4 Observed series, t =1,...,n
>A(t Forecast of one period ahead from time t
Number of periods
k Number of complete cycles ([n/ p])
& tth residual (X; ~ X;_q)
S Initial value for series
To Initial value for trend
Il_p,__,, lo Initial values for seasonal factors
Ip
m Mean for the Ith cycle, Xi/p
i=(1-1)p+1

Please note the following points:

l1-p,---, lo are obtained from the SEASON procedure with MA = EQUAL if
p is even; otherwise MA = CENTERED is used for both multiplicative and
additive models.

The index for the fitted series starts with zero.

The value saved in the FIT variable for thetth caseis X;_; .
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Models

No Trend, No Seasonality Model
Xi =b+é&
Initial value
S=X

then

No Trend, Additive Seasonality Model
Xt = b + It + gt

Initial value




then

>20 :S)"'Il—p
el:XI_XO
§=8,.tae

Iy =lip +d1-a)g

Xi =S +li—pu

No Trend, Multiplicative Seasonality Model

Initial value
k

Zm
_i=1
Y k

then
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)A(O zsall—p
€ =X - )A(o
§=§1tae/l-,

e =1lip +0(1-a)e /S

Xi = Slips

Linear Trend, No Seasonality Model

Xy =g +bjt + &

Initial values

To= Xn= Xy
n-1

S=%-1,

then

Xo=%+T

& =%~ X

§=3.tTiqtag
Ti=T,taye

X =S§+T,



Linear Trend, Additive Seasonality Model

Xi =bg +byt +1¢ +&

Initial values

m—m
T, =—=X
°" (k-Dp

then

)A(0 =§+T+ Il_p

§ =84 +Tiatog

T =Ta+ar
I =li_,+d1-a)g

p

Xi =S +T+lipn

Linear Trend, Multiplicative Seasonality Model

X¢ = (bg +byt) Iy + &

Initial values
_me-m

T =

°" (k-Dp

= ml_BTO

2
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then

Xo = (S +To)l1-p

S =Sa+Ta+ale/l-p)
T =Tea+ay(e/l-p)

lp =l-p+dl-a)e/S)

>A(t =(§ +T)lt-pn

Exponential Trend, No Season Model

ot
X =bgby + &

Initial values

To =exp{InX, =InX;} :%
1

1 X
S = exp{ln Xl——InTO} ==
2 JTo

then

>A<o =T
§ =311 tog
T =Tatawr /S

X =8
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Exponential Trend, Additive Seasonal Model

Xy =lgbf + 1y +&
Initial values

To = exp{(Inm, —Inmy)/p}

S = exp{lnm1 —glnTO}
then
>A<o =T +11p

§ =311 tog

T =Tiataw/Sa
Iy =1, +d1-0a)g

Xi =STi+lipa
Exponential Trend, Multiplicative Seasonality Model

Xy = (bgbp)1 + &

Initial values

To = exp{(Inm, —Inm;) /(k-1)}
S = exp{lnml—glnTo}

then
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Xo = (STo)lp

§ =S-1Tatae/li,
T =T raye/(1i-pS-1)
e =1lip +0(1-0a)e /S

X = (STt)It—p+l

Damped Trend, No Seasonality Model
Xy =lg + @it + &y

Initial values

)A(o =% + 9Ty
S =S, +t9T, tag
T =gl +a

X =S +oT,



Damped Trend, Additive Seasonality Model
Xy =bg + @byt +1¢ +&
Initial values

m,—my
T:k—
° (k-1)pp

S :ml‘gTo

then

)A(0 :S,0+(pT0+I1_p
§=Sat¢Ti +ta2-a)g
T =¢T+a(a-g+l)e

Iy =, +o[1-a(2-a)le
)A(t =S +¢Ti+1lipu

Damped Trend, Multiplicative Seasonality Model

Xi =(bp +bygpt)1 + &
Initial values
m—m
T, =——L
°" (k-1)pp

= ml_gToC”
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then
Xo =(S+¢To)l1p

§ =Sa+¢T+a-a)g /I

T =¢Ta+a(a-g+le /I,
Iy =lp+Il-a(2-a)le /S

)A(t =(S +(PTt)|t—p+1
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