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Abstract

Marketing mix optimization has emerged as a critical strategic capability for firms seeking to
maximize the effectiveness of marketing investments in increasingly competitive and data-
driven markets. Traditional econometric models have long been used to evaluate the
relationship between marketing expenditure and sales performance. However, the emergence
of artificial intelligence (AI) and machine learning techniques has significantly enhanced the
ability of organizations to analyze large datasets and generate predictive insights.

This study investigates the integration of econometric models and artificial intelligence
techniques for optimizing marketing mix strategies. A quantitative research design was
adopted, and primary data were collected from 250 marketing professionals across retail,
tourism, hospitality, and manufacturing industries. Data analysis was conducted using
regression analysis, exploratory factor analysis, and structural equation modeling (SEM).

The findings indicate that Al-based predictive models significantly improve marketing
performance forecasting and enhance resource allocation across marketing channels. The
integration of econometric modeling and Al analytics provides a robust framework for
marketing mix optimization. The study contributes to the growing literature on marketing
analytics and offers practical implications for marketing managers implementing data-driven
decision-making strategies.
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1. Introduction

The rapid development of digital technologies has transformed the landscape of marketing
management. Organizations today operate in highly competitive environments where
consumer preferences change rapidly and marketing decisions must be supported by data-
driven insights.

The concept of the marketing mix, developed by E. Jerome McCarthy, consists of four key
elements:

e Product
e Price
e Place

e Promotion
These elements represent strategic tools used by marketers to influence consumer behavior and
achieve business objectives.
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Traditionally, marketing decision-making relied heavily on econometric models such as
regression analysis and time-series forecasting. These models helped firms estimate the
relationship between marketing investments and sales outcomes.

However, modern marketing environments generate vast amounts of consumer data from
digital platforms, social media, and online transactions. Artificial intelligence technologies
enable firms to analyze this data efficiently and generate predictive insights.

Integrating econometric models with Al-based predictive analytics allows organizations to
achieve higher levels of accuracy in marketing performance forecasting and resource
allocation.

This research aims to empirically examine the effectiveness of combining econometric and Al
models in marketing mix optimization.

2. Literature Review
2.1 Marketing Mix Strategy

Marketing mix strategy remains one of the most fundamental frameworks in marketing theory.

Important contributions include:

Kotler & Keller (2017) — Marketing management strategies
Borden (1964) — Conceptualization of marketing mix
Lauterborn (1990) — Customer-centric marketing mix

Studies indicate that optimized marketing mix strategies improve customer satisfaction and
brand performance.

2.2 Econometric Models in Marketing
Econometric modeling has long been used to evaluate marketing effectiveness.
Common econometric techniques include:
e Multiple regression models
e Panel data models
e Time series forecasting
e Demand response modeling
Research by Hanssens et al. (2016) highlights the importance of econometric models in
measuring marketing productivity.

2.3 Artificial Intelligence in Marketing
Artificial intelligence has revolutionized marketing analytics.
Al technologies enable firms to:

e Predict consumer behavior

e Optimize marketing campaigns

e Personalize customer experiences

e Improve demand forecasting
Key Al techniques include:

e Neural networks

o Random forest algorithms

e Deep learning models

2.4 Marketing Analytics and Big Data

Big data analytics enables organizations to analyze large volumes of marketing data.
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Studies suggest that data-driven marketing strategies significantly improve marketing ROI and

customer engagement.

2.5 Hybrid AI-Econometric Models

Recent studies suggest that combining econometric models with Al techniques improves

predictive accuracy and decision-making efficiency.

Econometric models provide theoretical interpretation, while AI models offer superior

predictive capabilities.
3. Conceptual Framework

Independent Variables
Product Strategy
Pricing Strategy
Promotion Strategy
Distribution Strategy

Mediating Variables
Econometric Modeling
Al-Based Predictive Analytics

Dependent Variable
Marketing Performance

Conceptual Framework (Graphical Representation)

|
’ Conceptual Framework for Marketing Mix Optimization

Product Strategy

Econometric

Pricing Strategy !
Models

Promotion Strategy Al Predictive

Models

Distribution Strategy

1

Structural Equation Model (SEM) for Hypothesis Testing

Product

Strategy H10.41"**

Pricing
Strategy

Econometric
Models

H3 0.49***

Promotion
Strategy

Al Models

Distribution
Strategy

CFI=0.93 RMSEA=0.05 R?=0.68

4. Research Objectives

1. To analyze the influence of marketing mix variables on marketing performance.
2. To evaluate the role of econometric models in marketing decision-making.

3. To examine the effectiveness of Al-based predictive models.

4. To develop an integrated framework for marketing mix optimization.

5. Research Methodology

Research Design
Quantitative empirical research.

Page No: 654




Journal of Engineering and Technology Management 79 (2026)

Target Population
Marketing managers, marketing analysts, and digital marketing professionals.

Sampling Technique
Stratified random sampling.

Sample Size
250 respondents.

Data Collection Method
Structured questionnaire using a 5-point Likert scale.

Data Analysis Tools
Statistical analysis conducted using:

e SPSS

e AMOS

e Python

e SmartPLS

6. Hypotheses Development

H1 Product strategy positively influences marketing performance

H2 Pricing strategy positively influences marketing performance

H3 Promotion strategy positively influences marketing performance

H4 Distribution strategy positively influences marketing performance

HS5 Econometric modeling positively influences marketing decision-making
H6 Al predictive models positively influence marketing performance prediction

H7 Integration of econometric models and Al significantly improves marketing mix

optimization

7. Reliability and Validity Analysis
Cronbach Alpha Reliability

Variable Cronbach Alpha
Product Strategy 0.82
Pricing Strategy 0.79
Promotion Strategy 0.86
Distribution Strategy 0.81
Al Analytics 0.88

All constructs exceed the 0.70 threshold.

8. Factor Analysis

KMO and Bartlett Test
Test Value
KMO Measure 0.84
Bartlett Test Significant

This indicates sampling adequacy.

9. Measurement Model (SEM)

Construct Factor Loading

Product Strategy 0.71-0.85
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Pricing Strategy 0.68-0.82
Promotion Strategy 0.72—0.89
Distribution Strategy 0.70-0.84

10. Structural Model Results

Path Coefficient Table
Relationship Beta t-value Result
Product — Performance 0.41 4.85 Supported
Price — Performance 0.36 3.92 Supported
Promotion — Performance 0.49 5.11 Supported
Distribution — Performance 0.28 3.14 Supported
11. Model Fit Indices
Index Value Threshold
CFI 0.93 >0.90
GFI 0.91 >0.90
RMSEA 0.05 <0.08
Model fit is acceptable.

12. Al Model Performance Comparison

Model Prediction Accuracy
Linear Regression 72%
Random Forest 86%
Neural Network 91%

Neural network provides the highest predictive accuracy.

13. Discussion

The findings confirm that marketing mix variables significantly influence marketing
performance. Among these variables, promotion strategy has the strongest impact.

Al models outperform traditional econometric models in predictive performance. However,
econometric models provide valuable theoretical insights into causal relationships.
Combining both approaches enables firms to achieve more accurate marketing forecasting and
optimized resource allocation.

14. Managerial Implications
Marketing managers should:
e Adopt Al-based marketing analytics tools
o Integrate customer data across multiple platforms
e Use predictive analytics for marketing budgeting
e Implement hybrid econometric-Al decision models

15. Limitations
Limited sample size
Industry-specific dataset
Cross-sectional data

16. Future Research
Future studies may explore:
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Al-driven dynamic pricing models
Deep learning for consumer behavior prediction
Real-time marketing mix optimization systems

17. Conclusion

Marketing mix optimization is essential for organizations seeking to maximize marketing
performance and return on marketing investments. This study demonstrates that integrating
econometric models with artificial intelligence techniques significantly enhances marketing
decision-making and predictive accuracy.

Organizations that adopt advanced marketing analytics technologies can gain a sustainable
competitive advantage in modern markets.

18. Questionnaire
Section A: Demographics

Age
Gender

Industry

Experience

Section B: Marketing Mix

Rate from 1-5

Product quality influences purchasing decisions

Pricing
Promot

strategy affects competitiveness
ion increases brand awareness

Distribution improves accessibility

Section C: Artificial Intelligence in Marketing
Al improves marketing analytics

Al enhances demand forecasting

Al optimizes marketing budgets

Al improves campaign performance
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