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Abstract

Predictive analytics is increasingly central to non-profit organizations seeking to maximize
impact, allocate resources efficiently, and demonstrate accountability. This Teaching Paper
introduces practical model templates tailored for non-profit practitioners who may not have
advanced technical training. The paper outlines step-by-step guides for five widely used
predictive models: linear regression, logistic regression, decision trees, random forests, and
time series forecasting. Each model is contextualized within non-profit applications, such as
predicting donor retention, classifying beneficiary outcomes, or forecasting funding flows.
Beyond technical instruction, the paper emphasizes interpretation, validation, and
communication of results to ensure that predictive models remain tools for decision-making
rather than opaque statistical exercises. By providing structured templates, this Teaching
Paper bridges the gap between data science and practice, equipping organizations to adopt

evidence-based planning with confidence.

Keywords
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Executive Summary

Non-profits increasingly face the challenge of making data-informed decisions in complex
and resource-constrained environments. Predictive modeling offers a way to forecast
outcomes, improve efficiency, and better serve communities. This Teaching Paper presents
accessible templates for five predictive models commonly used in applied social research

and operations. The step-by-step guides are designed for practitioners, ensuring usability
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even without advanced data science expertise. Practical examples illustrate applications,

while emphasis on communication ensures findings are actionable and transparent.

Purpose and Learning Objectives

The purpose of this Teaching Paper is to equip non-profit leaders and practitioners with
clear, structured templates for implementing predictive models.

Learning objectives:
e  Understand the role of predictive modeling in non-profit decision-making.

e Learn the core steps for developing, validating, and interpreting five common

models.
*  Apply predictive models to real-world organizational challenges.

* Identify limitations and ensure responsible use of predictive analytics.

Background and Context

Predictive analytics applies statistical and machine learning methods to forecast outcomes,
helping organizations anticipate needs and allocate resources effectively. In non-profit
contexts, this can range from predicting donor behavior to forecasting service demand.
Scholars such as Bryson (2018) emphasize the importance of strategic use of data in
planning, while Drucker (1990) highlighted measurement as central to organizational
effectiveness. Patton (2008) further underscored the role of evidence in evaluation. These
frameworks point to a growing recognition: data-driven strategies are no longer optional but

integral to sustainable impact.

Practical Guide

Linear Regression Model Template

Purpose: Predict continuous outcomes (e.g., average donation amount).

Steps:

1. Collect and prepare data.
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2. Split data into training and test sets.

3. Fit a linear regression model to the training data.
4. Validate performance using the test data.

5. Interpret and communicate results clearly.

Logistic Regression Model Template

Purpose: Predict binary outcomes (e.g., donor retention: yes/no).

Steps: Same as above, tailored to binary classification.

Decision Tree Model Template

Purpose: Classify data into categories (e.g., likelihood of program completion).

Steps: Collect, split, build tree, validate, interpret.

Random Forest Model Template

Purpose: Improve accuracy by aggregating multiple decision trees (e.g., beneficiary risk
classification).

Steps: Collect, split, build forest, validate, interpret.

Time Series Forecasting Model Template

Purpose: Predict future values based on historical data (e.g., monthly donation trends).
Steps: Collect time series data, split, fit (ARIMA, exponential smoothing), validate,

interpret.

Case Study

A mid-sized NGO providing educational services in East Africa used logistic regression to
predict student dropout risk. By analyzing attendance records, socioeconomic factors, and
prior performance, the model classified students as “low” or “high” risk. The NGO then
allocated mentorship resources to the high-risk group, reducing dropout rates by 20% within
one academic year. This practical use of predictive analytics demonstrates how non-profits

can translate data into tangible improvements.
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Common Challenges and Tips

e Data quality issues: Invest in cleaning and standardization.
*  Overfitting: Avoid models that perform well on training but poorly on new data.
*  Capacity gaps: Build staff understanding with small-scale pilots.

* Communication barriers: Translate statistical jargon into decision-relevant

language.

Reflection Questions

1.  How could predictive modeling improve decision-making in your organization?
2. Which of the five models would best suit your current data availability?
3.  What steps can you take to ensure transparency when communicating model results?

4. How can you prevent reliance on predictions without considering ethical

implications?

Limitations and Considerations

Predictive models are not substitutes for judgment or context. Their reliability depends on
data quality, appropriate model selection, and correct interpretation. Ethical considerations,
particularly around fairness and bias, must guide use to avoid unintended harm to vulnerable

populations.

Academic Value

This Teaching Paper contributes to the intersection of data analytics and non-profit
management, providing structured tools that advance both scholarship and practice. By
adapting technical methods into accessible templates, it supports knowledge
democratization, enabling organizations in low-resource settings to leverage predictive

analytics responsibly.
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Conclusion and Next Steps

Predictive modeling equips non-profits with foresight in uncertain environments. The

templates provided here offer a practical starting point for integrating analytics into

decision-making. Future steps may include capacity-building workshops, partnerships with

academic institutions, and gradual integration of more advanced methods.
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