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Time Series Extrapolation Forecasting Formulas

p-Period Moving Average Model

ft+1;t =

∑t
i=t−p+1 Di

p
= ft+τ ;t

Exponential Smoothing Model with Smoothing Parameter α

ft+1;t = αDt + (1− α)ft;t−1 = ft+τ ;t

Holt’s Method (Double Exponential Smoothing) with Parameters α and β

ât = αDt + (1− α)
(
ât−1 + b̂t−1

)

b̂t = β (ât − ât−1) + (1− β)b̂t−1

ft+1;t = ât + b̂t

ft+τ ;t = ât + b̂tτ

Winters’ Method (Triple Exponential Smoothing) with Parameters α, β, and γ

ât = α
Dt

Ît−m

+ (1− α)
(
ât−1 + b̂t−1

)

b̂t = β (ât − ât−1) + (1− β)b̂t−1

Ît = γ
Dt

ât

+ (1− γ)Ît−m

ft+1;t =
(
ât + b̂t

)
Ît+1−m

ft+τ ;t =
(
ât + b̂tτ

)
Ît+τ−m

Mean Square Error (MSE) MSE =
∑n

i=1 e2
i

n

Root Mean Square Error (RMSE) RMSE =
√

MSE

Mean Absolute Deviation (MAD) MAD =
∑n

i=1 |ei|
n

Mean Absolute Percent Error (MAPE) MAPE =
∑n

i=1
|ei|
Di

n


