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Exponential Smoothing (0 <w <1)

Time Series Components

Y, =T, +Ci + S + Ry,

where T} — secular trend, C}y — cyclical effect, S; — seasonal effect and R; — residual effect.

Forecasting: Exponential Smoothing

F = E
Fiyo = Fipr
Fiy3 = Fiys3 = Fiy1,  ete.
Holt — Winters (Double Exponential) Smoothing (0 <v <1)
Ey, =Yy, Th=Y,—-Y

B3 =wYs+ (1 —w)(Ea+1Ts); T3 =v(E3—E2)+(1—-v)Th

Ei=wYi+ (1 —w)(E—1 +Ti—1); Ti=v(E— Ei) + (1 —v)Ti
Forecasting: Holt — Winters Smoothing model
Frgan=FE+T;

Ft-i—k‘ - Et + th



Measuring Forecast Accuracy

1. Mean Absolute Deviation
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3. Root Mean Squared Error

Seasonal Regression Model

E(Y;) = Bo + Bit + f2Q1 + B3Q2 + S4Q3,

where t — time period and
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1, if quarter 1
0, if quarter 2,3, or 4
1, if quarter 2
0, if quarter 1,3, or 4
1, if quarter 3
0, if quarter 1,2, or 4



