Capgemini Challenge: Beat Our Projections

Machine Learning Prevails over Regression
Background:

Capgemini’s client, ChemCo, sells chemical coatings to a variety of industrial clients
Common protocol for sales projections is to ask the sales force to estimate but sales managers are rewarded for

beating estimates. This led to sandbagging of estimates.

ChemCo needs a model that is derived from external data in order to project sales through 201 8.

If sales are correlated with economics, a predictive model leveraging macroeconomic data may be possible.
Capgemini established a linear regression model for ChemCo.

Task: Predict future sales for ChemCo by improving on previous models with given data.

ChemCo Historical Sales Data Economic Data for Sales Projections

Historical Projections

ChemCo Sales Structure

12 Product Lines Across 4 Major Business Units 12 Product Lines
(Performance Colors & Glass, Performance Coatings, Sales Prnjectinng for

864 Data Points Each Product/Region

12 Product Lines Across 4 Major Business Units

(Ferformance Colors & Glass, Performance Coatings, Pigments & Oxides,

Electronic Materials) Pigments & Oxides, Electronic Materials)

18 Historical Data Points for Each Product Line/Region _
(864 Total) 4 Global Regions

4 Global Regions 683 Sets of Oxford Economic Indicators Across All Regions
(Asia Pacific, Europe, Latin America, Morth America) (Historical and Projections)

4 Global Regions

(Asia Pacific, Europe, Latin America, North America)

Methodology:
1. Try to duplicate Capgemini regression models for understanding

2. Utilize machine learning random forest models for improvement

(Why Random Forest? -
i.e. data sets with a small number of observations but large number of features
, as was the case with the multiple economic indicator variables

\_ Focus not only on prediction, but also Y.

Challenges We Faced:

Only 18 quarters of historical data per product/region made it hard to train and test

Possible serial correlation

Results:

MSE Values Across All Regions & Products Model MSE: Porcelain Enamel/EU
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