EXPONENTIAL SMOOTHING

Exponential smoothing gives less weight to older data values. Why? The updating equation
applies to any time period, so:

Fur =ayi+(1-a) F
Ft =ayr1t+ (1-a) Fa
Fri  =ayro+(1-a) Fro
Fio =ayest(l-a) Fes
etc.
Substituting, we get:
Fu1  =ayi+ (1-a) [a Y1 + (1-a) Fi1] which simplifies to
=ayi+ (1-a)a Y1 + (1-0)? Fey
= ayi+ (1-a)a yi1 + (1-a)? [ Yez + (1=a) Fes] which simplifies to
=ayi+ (1-a)a Y1 + (1-0)* a Yo + (1-a)° Fio
= ayi+ (1=—a)a Y1 + (1-a)* a Yio + (1—0)® [@Yea T (1=a) Fes] which simplifies to
= ay+ (I=0)a Y1 + (1=0)% a Yz + (1-0)° a Y3 + (1-0)* Frs
etc.

But if 0 < a <1, then (1-a) > (1-a)? > (1-a)* > (1-a)*. For example, if a =2 and 1-a = .8,
then.8 > .82 > .8 > .8*. How does the smoothing equation work for this example?

Ft+1 =.2 Ve + .8 Ft

Ft =.2Y1+.8F
Fii =2Y¥2+ .8F2
Fro =2Vrst+.8Fcs
etc.

Substituting, we get:
Fu1  =.2y¢+.8(.2Yye1 + .8 Fi1) which simplifies to
=2y +.16y 1+ .8 Fry
= 2y + .16 yi 1 + .82 (2 Y2 + .8 Fr3) which simplifies to
= 2Vi+ .16y 1 +.128 Yo + .8 Fis
2yi+ .16 yi 1 +.128 v, + .8° (2 FN8FES) which simplifies to
2yi+.16y 1 +.128 i o +.1024 yi 3 + (.8)* Frs
etc.

Thus, F; is affected by all the past data values, but with diminishing weight.



