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We research and develop an approach and tool that quantities credit union branch
cash-on-hand forecasts and identifies the set of predictions among a set of
competing models that balances competing KPIs among the Chief Membership
Engagement Officer (CMEO) and Chief Financial Officer (CFO). This research project
extends the 2021 Crossroads Classic Analytics Challenge among Butler University,
Indiana University, University of Notre Dame, and Purdue University where the
student authors won first place in the undergraduate division. We show 1) how our
ensembled forecast aligns to a couple custom and changeable business KPIs agreed
upon among the CMEO and CFO, 2) how any model forecast could be evaluated
from these business perspective metrics prior to deployment, and 3) we develop a
tool that the credit union’s Business Intelligence team can use in practice.
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A Novel Approach to Align Forecasts to Competing 
Operational Business Outcomes

❖ How have others evaluated model forecasts with competing statistical metrics in

the academic literature and do they consider business perspective metrics?

❖ Can we develop a new methodology to identify the “best” forecast as one that

aligns competing statistical metrics and custom competing business KPIs?

❖ Could we develop a software tool that the credit union’s Business Intelligence

team can use to identify the best forecast to deploy in practice?
We would like to thank Professor Matthew Lanham and Teachers
Credit Union for their support and feedback on this project.

RESEARCH QUESTIONS

The motivation for our study is that if a business tries to identify a model with the
lowest prediction error, the “best” forecast could be different based on the error
metric used. Furthermore, even using the same error metric, demand forecasts
that have the same overall statistical performance will likely not yield the same
business performance. For example, consider among a pair of predictive models
having the same statistical performance, one model consistently over forecasts
while the other consistently under forecasts. The under-forecasted model would
likely lead to the common operational problem of more stockouts. In our case,
customers not able to withdraw cash when they need it. While the other over-
forecasted model would yield the operational issue of having too much inventory,
which in our case could mean not gaining interest on available cash on hand or the
credit union being charged additional transfer fees. The example forecasts below
(Over-, Under-, and Balanced-) all have the same SMAPE of 75.

We compared our methodology with other similar studies and found a clear methodological

gap in the academic literature in how to evaluate multiple statistical error considerations

combined with decision-makers KPIs.

❖ We developed a Shiny App in R which can be utilized directly by the
credit union to identify the best forecast to deploy for their business.

❖ The business could customize backorder cost and interest rate
parameters based on how decision-makers KPIs may change.

By using our model evaluation App, the credit union can:
➢ Identify the best forecasting model among a set of competing

models, even when statistical metrics might have conflicting
suggestions.

➢ Lead to better business outcomes among competing decision
makers.

❖ Our methodology, which is a combination of academic and real-
world applications, can be widely used in other businesses in
need of a model evaluation mechanism and is easy to implement.

❖ Through our research, we have successfully developed a practical
tool for the credit union to evaluate different potential models in
order to identify the “best” forecast for deployment.

❖ “Your brilliant problem-solving skills and critical thinking will
enable TCU to reach targets, provide our team members with
valuable resources, which will enable us to provide consistent
WOW service to our members. Great work!”

--- Nicole Alcorn, CMEO of TCU

Figure 3. Model Evaluation Shiny App


