Forecasting
Apple Sales
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Part1

The Bass Diffusion Model



Context

For Part | of the exercise, | examined the properties of the Bass
Diffusion Model.

| assume a market size of 25MM and a forecast period of 20 years
(i.e., T=20).

Note that | also use the terms sales and adoption interchangeably
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Bass Diffusion Model

First, | built a forecast of sales and the cumulative sales by taking coefficients for
innovation and imitation in considerations. Assuming p = 0.03, g = 0.4, and m = 256MM. |
plotted both sales and cumulative sales on the same graph.

As seen below, when the coefficient for innovation is smaller than imitation, there is a
steady rise and fall of adoption. Additionally, the cumulative adoption/sales grow for
about 15 years, and then level off.

m
0‘032 0'403 25 Adoptions and Cumulative Adoptions
Market Penetration Year Adoptions Cuml. Adoptions 30
0 0 0 0
3% 1 0.75 0.75
7% 2 1.02 1.77 25 S SN S
12% 3 1.35 3.12 o1
19% 4 1.75 4.87
28% 5 2.17 7.05 5 p
38% 6 2.56 9.61 / —&— Cuml. Adoptions
50% 7 2.83 12.44 o —e—lAdoptions
61% 8 2.88 15.31
72% 9 2.66 17.98 5
81% 10 2.23 20.21
88% 11 1.69 21.90
2% 12 1.18 23.08 10
95% 13 0.77 23.85 >
97% 14 0.47 24.32
98% 15 0.28 2461 :
9% 16 0.17 24.77 P
99% 17 0.10 24.87 fo
100% 18 0.06 24.93 m
100% 19 0.03 24.96 0
100% 20 0.02 24.98 0 2 4 6 8 10 12 14 16 18 20



2

=<
=
oY ®NOUAWNROD

N R R R R R B R R R
O LNV -H_WRNR

Bass Diffusion Model Continued

Now, | built a forecast of sales and the cumulative sales by changing my coefficients.
Assuming p = 0.4, q = 0.03, and m = 25MM. | plotted both sales and cumulative sales on

the same graph.

When innovation is larger than imitation, there is an immediate rise and fall of adoption.
Additionally, cumulative adoption increases sharply for 5 years and then levels off.
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Source of Sales

Share of sales due to innovators and imitators from the last two models

Model 1 Model 2




Part 2

Forecasting Sales



Forecasting Sales

For the first part of this assignment, | computed a simple 2-period moving average
forecast (one quarter ahead). Using the 2-period MA, | computed an exponentially
smoothed forecast in order to find the optimal alpha level. The alpha level determines the
weight of the previous periods.
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Forecasting Sales Continued
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The next step was to improve the model and compute a one-step ahead forecast of the Apple Sales
revenue data using a dynamic level, trend, and seasonality model (an additive Holt-Winters Model).

| needed to find the alpha, beta, and gamma (which were set to 0.5 to begin with before using Solver).

Based on these values, | computed the step ahead forecast, the errors, the squared errors, and the sum
of squared errors. Using Solver, | found the values for alpha, beta, and gamma that minimize the sum of
squared errors.
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Graph of Observed vs. Step Ahead Forecast
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Blue = Observed Revenue

Orange = Step Ahead Forecast 10



