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This paper develops more accurate and robust baseline sales estimates (sales in the absence of price promotion) 
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to estimate baseline sales and to measure promotional effectiveness. We then present the practical advantage 
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to be superior to the existing log-linear models by reducing the weekly baseline sales volatility by over 80% 
and by being uncorrelated to promotional activities.
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percentage has grown consistently over time. Industry estimates peg the amount of annual spending on retailer 
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The CPG industry has one of the most extensive information infrastructures of any industry. Most U.S. 
retail outlets are able to track the sales of virtually every product that is sold in the store with the use of scan-
ners. These scanners can read the Universal Product Code (UPC) on each product. The UPC is matched to 
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is worth noting that the baseline sales are simply the counterfactual of sales activity in the hypothetical case 
of no promotions for a period of time.
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are supposed to be relatively stable estimates over time and why baseline estimates should be uncorrelated 
with promotional activity.

Figure 1. The sales (solid line) and the actual estimate of the baseline sales generated using Scan*Pro (dashed line) for 
an adult personal care product.
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because any measure of promotion performance depends directly on the baseline sales estimate. Flaws in the 
existing baseline model understate the incremental sales impact of price promotions and overstate the overall 
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the baseline method will be extendable to a broader section of retailers to include club stores and category 
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adds these useful tools in econometric analysis to the body of knowledge in marketing research.

The rest of this paper is structured as follows. The next section contains a discussion of the use of aggre-
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Fundamental to the analysis of any marketing tactic is the concept of baseline sales. In order to determine 
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baseline sales model should satisfy.

Aggregated vs. disaggregated data for baseline sales modeling
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increase in sales from display activity using aggregated data might be overstated.
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that disaggregated data are always optimal for modeling.
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commodity volume (ACV) percentages of 80% or more. This observation is particularly valid for the United 
States and Canada.j 
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we left for future research the use of our model with disaggregated data.
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Figure 2. The sales (solid line) and the actual estimate of the baseline sales generated using PromotionScan (dashed line) 
for a frozen food product.
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they did not mention any explanation for the phantom spikes observed in their baseline sales.
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Dynamic Linear Models
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The technique uses a Bayesian approach to provide probability estimates to each observation in a time series. 
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The disadvantages of DLM involve issues related to the implementation of the model rather than any sta-
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even weeks to run. Another minor disadvantage is that few software packages include the DLM.� 
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the measure is available to all retailers where scanner data are available.
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Multiple structural change model
A weakness of the DLM introduced previously is that is not able to capture structural changes in sales. 

Structural changes occur when the demand for a given product increases as a result of factors not directly related 
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discussion of this model is presented in Appendix B. 

Methodology
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and another dummy variable to capture the seasonality of the series. We apply piece-wise DLM to the regimes 
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new baseline sales estimate and test it in the framework of the hypotheses. 
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test for stationarity in levels and considering a deterministic trend. The unit root results show that retail sales 
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Figure 3. Histogram presenting the frequencies of the difference of variability between our new baseline sales and the 
existing baseline sales model.
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Figure 4: Plots of (a) actual sales vs. new baseline (upper left); (b) existing baseline vs. new baseline (upper right); (c) 
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is not able to capture structural changes that can be present in the data (upper right).
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after controlling for seasonality and other predictable patterns. 
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that the new model strategy perfectly captures structural changes in the data.
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done only in the U.S. market. Future research involves testing this model for other CPG categories in order 
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In this paper we propose to use the DLM and complement it with the multiple structural change model 
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allows the computation of estimates of the break points as global minimizers of the sum of squared residuals.


