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Abstract

Marketing Mix Models (MMMs) are essential tools for determining the effectiveness of various marketing activities,
but their reliance on aggregated data can limit causal insights. Incrementality tests, on the other hand, offer robust
causal evidence at a granular level. This paper proposes a systematic approach to calibrating MMMSs using
incrementality test results to enhance predictive accuracy and decision-making. We also emphasize the evolving
importance of MMM s in the context of heightened privacy regulations and changes such as Apple’s App Tracking
Transparency (ATT) framework. We outline a step-by-step methodology, discuss potential challenges, and provide
a case study to demonstrate the practical application of this integration.
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Introduction

Marketing Mix Models (MMMs) estimate the contribution of marketing channels to business outcomes using
aggregated data, often over extended periods. While useful for strategic decision-making, MMMs face limitations in
accurately identifying causal relationships due to multicollinearity and aggregation bias (3). Incrementality testing,
which measures the causal impact of marketing activities through randomized controlled trials (RCTs) or quasi-
experiments (2), provides a complementary data source to address these limitations.

The emergence of stringent privacy regulations such as the General Data Protection Regulation (GDPR) and the
California Consumer Privacy Act (CCPA), alongside platform-specific changes like Apple’s ATT, has significantly
reduced access to granular user-level data (6). These developments make MMMs indispensable for evaluating
marketing effectiveness in a privacy-compliant manner, as they rely on aggregated data that avoids individual
tracking.

This paper presents a structured framework for leveraging incrementality test results to calibrate and enhance MMM,
focusing on their relevance in the privacy-first era.
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Key Concepts
Marketing Mix Models (MMMs)

MMMs are regression-based tools that attribute sales or other outcomes to marketing investments and external
factors. Key components include:

o Media response curves to capture saturation effects.
o Control variables for external drivers (e.g., seasonality, economic trends).
e Assumptions about baseline performance.

For example, Berger and Schwartz (1) demonstrated the importance of accounting for nonlinear relationships in
media response curves to better reflect saturation and diminishing returns. In the context of Apple’s ATT, MMMs
enable marketers to analyze aggregated campaign data without relying on user-level identifiers, ensuring compliance
while maintaining strategic insights (8).

Technical Example: To illustrate, an MMM might include a logarithmic media response function for paid search ads.
By calibrating this function with incrementality tests, marketers can determine the true saturation point, such as
diminishing incremental returns after a $50,000 spend, instead of relying on purely correlative assumptions.

Incrementality Tests

Incrementality tests isolate the causal impact of marketing activities by comparing outcomes between treatment
(exposed) and control (unexposed) groups. Metrics derived include:

e Incremental lift (e.g., sales or conversions).
e Cost per incremental action.
e  Channel-specific return on ad spend (ROAS).

Lewis and Rao (4) highlighted the economic implications of incrementality testing, noting the challenges of
measuring precise ROAS due to overlapping campaigns. With ATT’s limitations on device-level tracking,
incrementality tests conducted at the platform or region level are becoming an essential complement to MMMs (9).

Technical Example: For instance, an incrementality test on social media ads could reveal a $5 incremental cost per
conversion during a holiday sale period. This metric can be used to adjust the conversion efficiency assumption
within the MMM, particularly for seasonal campaigns.
The Case for Calibration
Integrating incrementality test results into MMMs addresses critical limitations:

e Causal Validity: Incrementality tests provide direct evidence of causation, addressing the correlational

nature of MMM outputs (2).
e Granularity: MMMs operate at an aggregate level, while incrementality tests offer tactical insights.
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e Privacy Compliance: MMMs allow organizations to maintain measurement accuracy while adhering to
privacy regulations like ATT by avoiding reliance on individual-level data (6).

As an Example: A calibration process might involve incorporating incrementality-derived lift metrics into a Bayesian

MMM. This approach allows marketers to set informed priors, such as assuming a 20% baseline lift from a specific
campaign.

Framework for Calibrating MMMs with Incrementality Results
Data Alignment
To incorporate incrementality results into MMMs, align data at comparable levels:

e Aggregate incrementality metrics to the temporal and spatial granularity of MMM data.
e Adjust for overlapping channels or campaigns.

For instance, Shapley (5) proposed methods for disaggregating overlapping contributions in cooperative game theory,
which can be applied to calibrating shared channel effects.

Technical Example: If incrementality tests are conducted weekly but the MMM operates on monthly data, marketers
can use weighted averaging to align test results with the MMM’s time frame.

Adjusting Baseline Assumptions
Incrementality results can refine MMM baselines:

e Calibrate baseline sales or outcomes using lift metrics from controlled tests.
o Update assumptions about organic growth and cannibalization effects.

Technical Example: Suppose email campaigns show a 15% lift in sales during incrementality tests. These results can
adjust the MMM ’s baseline sales assumption to differentiate between organic growth and campaign-driven sales.

Parameter Calibration
Use incrementality-derived metrics to adjust MMM parameters:

e Modify media response functions to reflect incremental returns.
e Set prior distributions in Bayesian MMM s based on observed lift and ROAS.

Berger and Schwartz (1) highlighted that refining saturation parameters with causal data reduces overfitting, thereby
improving model robustness.

Technical Example: Incrementality tests on display ads might show a quadratic response curve with diminishing
returns beyond 500,000 impressions. This insight can refine the MMM’s functional form for display ad spend.

© 2023, IJSREM | www.ijsrem.com DOI: 10.55041/1)SREM25999 | Page 3


http://www.ijsrem.com/

i
Iiiﬁgﬁlnternational Journal of Scientific Research in Engineering and Management (IJSREM)

w Volume: 07 Issue: 10 | Oct - 2023 SJIF Rating: 8.176 ISSN: 2582-3930

Validation and Iteration
Validate calibrated MMMs against independent incrementality tests:

e Compare predicted outcomes with observed lift metrics.
o lteratively adjust parameters to minimize discrepancies.

Lewis and Rao (4) recommended conducting periodic independent validations to mitigate risks of over-reliance on
historic test results.

Challenges and Solutions
Temporal and Spatial Mismatch

Incrementality tests are often conducted over short periods or specific regions, while MMMs analyze broader data.
Solution: Extrapolate lift metrics using scaling factors derived from historical data (3).

Channel Overlap and Attribution

Overlapping marketing efforts can confound causal attribution. Solution: Use hierarchical or multi-touch attribution
models to disaggregate channel effects (5).

Technical Example: Employing Shapley values to allocate overlapping contributions between search and social
campaigns can refine MMM parameters.

Nonlinear Effects

Incrementality tests may not capture nonlinear or interactive effects observed in MMMSs. Solution: Incorporate
interaction terms and advanced modeling techniques such as machine learning (2).

Case Study: E-commerce Retailer

A leading e-commerce retailer implemented this framework to calibrate its MMM using Facebook ad incrementality
results. Key steps included:

Conducting RCTs to measure lift in conversions from Facebook ads.
Aggregating lift metrics to align with MMM ’s weekly sales data.
Adjusting Facebook’s response curve parameters in the MMM.
Validating the calibrated model against independent sales data.

Mowbhde

Results demonstrated a 15% improvement in model accuracy and a 10% increase in ROl on reallocated budgets. This
aligns with findings by Lewis and Rao (4) that calibration enhances both predictive and financial outcomes. The
retailer’s ability to comply with ATT while maintaining effectiveness was a key success metric (9).
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Implications for Practice
Calibrating MMMs with incrementality results enables marketers to:

e Align tactical and strategic insights.

o Enhance budget allocation precision.

o Build more credible models for stakeholder buy-in.

o Adapt to privacy-centric regulations such as ATT and GDPR without sacrificing measurement accuracy (6).

Future Research Directions
Future work should explore:

o Real-time calibration using automated incrementality testing platforms.
e Integrating incrementality insights into machine learning-based MMMs.
e Generalizing the framework across industries and geographies.

Conclusion

Calibrating MMMs with incrementality test results represents a significant advancement in marketing analytics. By
integrating causal insights into aggregated models, marketers can achieve greater accuracy, better resource allocation,
and improved business outcomes. In the era of privacy-first marketing, MMMs offer a compliant and effective means
of measurement, making their integration with incrementality tests even more critical.
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