Holt Winters
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y = np.array([30, 21, 29, 40, 32, 43, 50, 41,
t=len(y)

m =4 # seasonality period

h =3 # forecast horizon

alpha, beta, gamma=0.3,0.1,0.3
L = np.zeros(t)
T = np.zeros(t)
S = np.zeros(t)
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L[0] = np.mean(y[:m])
T[0] = (np.mean(y[m:2*m]) - np.mean(y[:m])) / m
foriin range(m):
sli] = yli] - L{o]
F = np.zeros(t + h)
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foriinrange(m, t):
L[i] = alpha * (y[i] - S[i - m]) + (1 - alpha) * (L[i -
T[i] = beta * (L[i] - L[i - 1]) + (1 - beta) * T[i - 1]
S[i] = gamma * (y[i] - L[i]) + (1 - gamma) * S[i - m]
Fli] =L[i- 1]+ T[i- 1] + S[i- m]

1]+ T[i-1])

foriinrange(1, h+1):
idx=t+i-1
Flidx] = L[t- 1] +i * T[t- 1] + S[t-m + (i - 1) % m]
df = pd.DataFrame({
"Time": np.arange(1,t+h +1),
"Observed": np.append(y, [np.nan] * h),
"Level": np.append(L, [np.nan] * h),
"Trend": np.append(T, [np.nan] * h),
"Seasonal": np.append(S, [np.nan] * h),
"Forecast": F

1

plt.figure(figsize=(12, 6))

plt.plot(df["Time"], df["Observed"], marker="0", label="Observed Data")
plt.plot(df["Time"], df["Forecast"], linestyle="--", marker="x", label="Forecasts")
plt.axvline(x=t, color="gray", linestyle=":", label="Forecast Start")
plt.title("Holt-Winters Additive Forecast (m=4, h=3)")

plt.xlabel("Time")

plt.ylabel("Value")

plt.legend()

plt.grid(True)

plt.show()

import ace_tools as tools; tools.display_dataframe_to_user(name="Holt-Winters Step-by-Step Table", dataframe=df)

Holt-Winters Additive Forecast (m=4, h=3)
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