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Abstract 
This research project is focused on developing an improved 

method of sales forecasting to build upon Hewlett 

Packard’s (HP) existing sales predictor model, in order to 

create a mobile application alert system. Both qualitative 

and quantitative sales data were used to build a Tree 

Augmented Naïve Bayes (TAN) classifier to categorise sales 

opportunities as ‘Win’ or ‘Loss’. The performance of the 

TAN classifier is compared to the existing prediction 

methods and these results show that the algorithm 

significantly improved upon the existing model. 

 

1. Motivation 
A common characteristic of big data is that it involves 

data being created and transformed with high velocity. It is 

critical that key decision makers within an organisation 

have access to this data in a relevant way, where they can 

take actions and react to change as quickly as possible. This 

data can help predict future events, such as sales 

forecasting. HP use their sales data to make smarter 

decisions and improve business outcomes. An existing 

forecasting model used within HP uses a scoring system 

applied to qualitative data. This research focuses on 

detecting deals at risk of losing or deals with potential to 

win that may have been incorrectly classified by the 

existing qualitative forecasting model. To do this, Bayesian 

classification techniques are applied to the sales data to 

produce categorical predictions for sales. The aim is to 

achieve high classification accuracy and improve upon the 

existing model. Discrepancies between the existing model’s 

predictions and the Bayesian classifier predictions can 

provide insight into the sales data and alerts to the sales 

team. 

 

2. Methodology 
To begin, a literature review was conducted to assess 

various classification algorithms and sales forecasting 

methods. A preliminary analysis of the sales data available 

was performed to discover and understand the attributes of 

a sales opportunity that influences its likelihood of success. 

Attribute selection included a combination of qualitative 

and quantitative sales data variables. 

Various Bayesian classifiers (Naïve Bayes, TAN and 

General Bayesian Networks) were compared by testing in 

three ways: testing on the training data, splitting the dataset 

into 70% training and 30% testing and 10 times 10-fold 

cross validation. In each case, the TAN classifier performed 

best and so this algorithm was implemented for the sales 

forecasting model. 

Friedman et al. [1] presented the TAN classifier which 

stems from the simplistic Naïve Bayes classifier, but allows 

arcs between the children of the classification node, thereby 

relaxing the assumption of conditional independence. In the 

TAN network, the class variable has no parents and each 

attribute has the class variable as a parent and at most one 

other attribute. The resulting TAN network for the sales 

forecasting model consisted of 25 nodes and 47 arcs, 

encoding all the probabilistic relationships amongst the 

variables. The output of this TAN classifier is a Win 

Probability, to which thresholds are applied to yield 

categories.  

 

3. Results 
The performance of the TAN classifier was evaluated 

by comparing the predictions to the actual outcome of sales 

and the overall forecasting accuracy was shown to be 

87.44%, which is a significant improvement on the existing 

qualitative predictor model. For the validation dataset, the 

TAN classifier predicted differently to the existing 

qualitative predictor model in 38.7% of instances, and 

predicted correctly on 86.5% of these.  A ROC curve was 

analysed to ensure accurate category thresholds and a high 

area under the curve (AUC) of 0.861 indicates a high 

categorical accuracy. 

 

4. Future Work 
The TAN model predictions will be used to 

develop an alerting system guiding the sales team towards 

potential opportunities to sell more and to avoid deals at risk 

of losing. The alert system will be integrated into the 

existing sales mobile application. The data feeds and 

prediction model will be automated and further work to 

refine the model and improve the forecast accuracy will be 

carried out. 
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