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Executive summary

In a time of stringent privacy regulations and challenges in accessing
real-world data, synthetic data has become a transformative tool for
market research. This white paper explores how synthetic data is
reshaping the way businesses understand consumer behavior, forecast
demand, and refine marketing strategies, all while maintaining privacy
compliance and reducing operational costs.

Synthetic data offers a practical alternative to traditional data collection
methods by generating high-quality, privacy-safe datasets that retain
statistical accuracy without including personal information. Advanced
techniques such as Generative Adversarial Networks (GANs) and
Variational Autoencoders (VAEs) enable organizations to create
datasets that reflect complex consumer behavior and market trends,
facilitating extensive market research and testing without the costs and
risks associated with collecting real-world data.

Real-world examples demonstrate the significant value of synthetic
data. Nationwide Building Society used synthetic data to streamline their
partner evaluation process, cutting timelines and improving decision-
making. Similarly, Amazon utilized synthetic data to expand Alexa’s
language capabilities into new markets, achieving high comprehension
while safeguarding user privacy.

The impact of synthetic data spans multiple areas of market research.
Businesses can accelerate research through rapid A/B testing and
scenario simulations, optimize marketing strategies, and improve
demand forecasting without relying solely on real-world datasets. This
approach minimizes risks, reduces costs, and provides a secure
environment for testing strategies.

However, successful implementation requires careful consideration.
Validation of synthetic datasets is critical to ensure accuracy and
prevent biases from affecting results. A balanced approach that
combines synthetic and real-world data offers the most effective
outcomes. This white paper provides a comprehensive guide to
implementing synthetic data solutions, offering actionable insights and
best practices for market research professionals looking to harness this
innovative approach.
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Introduction

The landscape of market research is changing rapidly, with synthetic data leading the way in this evolution. In a time of
increasing privacy concerns and tighter regulations on data usage, synthetic data provides a practical and innovative solution.
By creating artificial datasets that replicate the characteristics of real-world data, organizations can navigate privacy
constraints while achieving significant operational advantages. Synthetic data not only addresses privacy issues but also helps
reduce project costs, shortens execution timelines, and facilitates the rapid launch of new products, even when no prior data is
available. This approach enables businesses to extract valuable insights quickly and efficiently, making it a game-changer for
modern market research.

Synthetic data, first introduced by Donald B. Rubin in 1993, has become a valuable tool for protecting privacy while still allowing
for effective data analysis. This approach creates artificial data that mirrors real-world patterns without using any sensitive
information directly. Companies like Tesla and Microsoft have taken this concept further, using synthetic data to solve complex
problems in a variety of fields, including market research, where privacy concerns and data access limitations often arise.
Today, the growth of synthetic data is driven by its ability to generate diverse and realistic datasets, reducing the need for real
data that may be costly or difficult to obtain. It also allows businesses to simulate complex scenarios, test ideas, and predict
trends more accurately. As industries continue to recognize the benefits of synthetic data, its application has expanded to
areas like autonomous driving, customer behavior analysis, and product testing.

This paper delves into the methods, advantages, and real-world applications of synthetic data in market research, highlighting
how it is reshaping the way businesses model consumer behavior, forecast demand, and optimize marketing strategies.

Quick comparison of of Data Types: Real Life, Mock, and AI-Generated
Synthetic Data

Real life data Mock data AI-generated Synthetic data

Definition Data collected from actual events,
transactions, or user interactions.

Simplified, manually created data used for
testing, training, or demonstration
purposes.

Artificially created data that mimics the
statistical patterns and properties of real-life
data using advanced algorithms, such as
machine learning models.

Realism

Fully realistic with natural variations,
outliers, and noise found in real-world
scenarios. Captures complex
relationships and interdependencies
between variables that occur organically.  

Often lacks complexity and sophistication.
Typically contains simplified patterns and
relationships, missing the nuanced
variations and edge cases found in real
data. May follow overly uniform or
predictable patterns.

Highly realistic when well-trained, maintaining
statistical properties and correlations of the
original data. Can generate diverse scenarios
and edge cases, though quality depends on
training data and model sophistication. May
occasionally produce subtle artifacts or
unrealistic combinations.

Inputs
Actual data collection methods, such as
primary and secondary research
methodology.

Does not require data samples, the user
needs to define the rules (or randomness)
how the data is created with limited
reliance on real-world context or patterns.

Real-life data as a reference to train machine
learning models such as historical datasets,
transaction patterns, or user behaviours.

Output

Insights directly representative of actual
customer actions, market trends, or
operational outcomes with precision and
reliability when processed and cleaned.

Outputs are functional for validating
systems (e.g., testing database
connections or layouts) but not useful for
analysis or decision-making.

Artificially created datasets that replicate real-
world patterns and diversity without containing
actual records.

Drawbacks Potential risks of bias, missing data, or
privacy violations if not managed properly.

Basic fields and values to simulate
structure but lack complexity or
authenticity.

Poor inputs or models may result in biased or
unrealistic datasets.

Usefulness Derives actual behaviours, trends, and
outcomes.

Validates system behaviour, such as
testing how an app handles user inputs
and Demonstrates product functionality to
stakeholders.

Ensures models learn patterns without using
sensitive data. Also, simulates various
conditions, such as market shifts or consumer
behaviour changes.



Consumer Behavior Analysis

Synthetic data is increasingly preferred for understanding customer behavior due to its ability to address key
challenges in market research. Various challenges such as limited data or unavailable data and allows businesses to
test "what-if" scenarios, such as pricing strategies or marketing campaigns, without real-world risks. Traditionally,
companies relied on small sample sizes to derive insights into buying patterns, often constrained by data availability and
privacy regulations. Synthetic data allows for the creation of large, representative datasets that simulate real-world
behavior, enabling businesses to uncover hidden trends and better predict future actions. Additionally, it is a cost
efficient, time saving, customisable method that enables businesses to tailor datasets for specific market conditions or
customer profiles. 
For example, synthetic datasets enable researchers to model complex decision-making processes, simulate product
interactions, and test marketing strategies across diverse customer segments. By mimicking the statistical patterns of
real data, synthetic data allows for accurate predictions without the constraints imposed by real-world data limitations.

Enhancing Demand Forecasting

Demand forecasting is a vital part of business strategy, helping companies prepare for future market conditions.
Traditionally, businesses rely on historical data to make these predictions, but real-world data often falls short, especially
when dealing with unusual or unexpected events. Synthetic data helps bridge these gaps by allowing businesses to
simulate a variety of scenarios, including market fluctuations or rare occurrences. This approach enables companies to
create more accurate and flexible forecasts, improving their ability to adapt to changing dynamics.For instance, retail
brands can use synthetic data to model consumer purchasing patterns during peak seasons, or to simulate the impact
of a new competitor entering the market. This increased flexibility leads to more accurate and actionable forecasts,
helping businesses optimize inventory, pricing, and promotional strategies.

Accelerating A/B Testing and Scenario Simulations

A/B testing and scenario simulations are essential for businesses to understand consumer preferences and make
informed decisions. However, these processes can be time-consuming and costly, particularly when relying on limited
real-world data. Synthetic data accelerates A/B testing by providing an environment where businesses can quickly test
different scenarios, such as product variations, pricing models, or marketing tactics. By generating consumer responses
to these changes, businesses can evaluate multiple strategies in parallel without waiting for months of real-world data to
accumulate. This not only speeds up decision-making but also reduces the costs and risks associated with traditional
A/B testing.

Applications in Market Research
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Understanding Historical Data's Role in Synthetic data
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Synthetic data generation is deeply rooted in the analysis of historical records. These records capture the patterns and
behaviors that characterize consumer decision-making, such as purchase timing, payment methods, and seasonal preferences.
By analyzing large datasets of past behaviour patterns and preferences, companies can identify recurring patterns and trends
that form the basis for generating synthetic data. For instance, historical data can reveal insights like

This historical foundation ensures that synthetic data retains a high degree of realism and relevance, accurately reflecting the
patterns of actual consumer behavior.

Seasonal Trends: Observing how
consumer behavior changes during
different times of the year.

Footfall Timing: Identifying the
specific times when consumers are
most likely to make purchases,
allowing businesses to optimize
staffing, promotions, and inventory for
peak demand periods.

Payment Preferences:
Understanding shifts from traditional
payment methods to digital ones.

How does it help?
Builds Consumer Portrait with Demographics
One of the key strengths of synthetic data is its ability to create detailed consumer profiles that reflect real-world diversity. By
integrating demographic factors such as age, income, location, and household composition, businesses can simulate how
different consumer segments behave under various conditions.
For example, an e-commerce platform could use synthetic data to model purchasing habits by demographic group, such as:

How younger, tech-savvy consumers prefer shopping via mobile apps.
How families with children tend to purchase in bulk or prioritize value deals.
How high-income consumers exhibit brand loyalty in luxury categories.

These consumer portraits enable businesses to better understand their target markets and tailor their marketing efforts
more precisely.

Provides Decision-Making Insights
Synthetic data aids in A/B testing and scenario simulations by replicating historical data patterns related to consumer
decision-making. It reveals key factors influencing purchasing behavior, such as price sensitivity, brand loyalty, and the impact
of external influences like promotions or economic shifts. For instance, historical data can be used to:
For example, consider how historical purchase data can inform:

Price Sensitivity: How consumers in different regions respond to price changes, helping businesses adjust their pricing
strategies.
Brand Loyalty: How repeat customers behave over time, assisting in customer retention strategies.
Cross-Selling Opportunities: How purchasing patterns for one category (e.g., food) correlate with the likelihood of
purchasing related items (e.g., beverages).

By synthesizing these insights, businesses can create realistic datasets that simulate actual consumer decision-making,
driving more informed marketing and product development strategies.

Aids in Policy Formulation:
Due to strict privacy concerns in the healthcare and financial sectors, historical synthetic data plays a crucial role in
formulating effective policies. By replicating real-world patterns and outcomes, synthetic data allows policymakers to
analyze past trends and predict future scenarios without relying on sensitive or incomplete data. This provides valuable
insights into key factors influencing policy decisions, such as treatment effectiveness and financial stability.
For instance:

Resource Allocation: By replicating historical data on hospital admissions and insurance claims, synthetic data helps
efficiently allocate resources and supports informed policy decisions in healthcare.
Credit Risk Modeling: Assessing credit risk involves multiple factors, such as economic conditions, market trends, and
individual behavior. Using synthetic data can simulate various economic scenarios and borrower profiles, and assist
financial institutions to test their credit risk models. 

By using synthetic data, policymakers can make more informed decisions that effectively address current issues while
anticipating future challenges in both healthcare and finance.



Several advanced techniques are used to generate synthetic data, each contributing unique advantages depending on the
specific application. Below are some of the most prominent methods:

Key Methods for Generating Synthetic Data
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Generative Adversarial Networks (GANs)

Generative Adversarial Networks (GANs) consist of two
neural networks the generator and the discriminator that
work in opposition to produce realistic synthetic data. The
generator creates new instances, while the discriminator
evaluates their authenticity against real datasets. This
adversarial training process enables GANs to capture
complex patterns and distributions, resulting in high-quality
synthetic datasets.
Applications in Market Research:

Consumer Behavior Simulation: GANs can generate
realistic consumer profiles and behavior patterns, aiding
in segmentation and targeting strategies.
Market Trend Analysis: By creating synthetic datasets
that reflect potential market scenarios, researchers can
better understand consumer responses to new
products or services.

Variational Autoencoders (VAEs)

Variational Autoencoders (VAEs) are generative models that
encode input data into a latent space and then decode it
back into synthetic outputs. VAEs are particularly effective
at preserving the statistical properties of the original dataset
while generating new samples, making them suitable for
various applications.
Applications in Market Research:

Survey Response Generation: VAEs can be employed
to create synthetic survey responses that reflect real-
world variability, enhancing the robustness of survey-
based studies.
Customer Profile Creation: Researchers can use VAEs
to generate diverse customer profiles that help in
understanding different market segments.

Statistical Modeling Techniques

Statistical modeling techniques involve using established
statistical distributions or probabilistic models to generate
synthetic datasets. These methods are particularly useful
when researchers have a clear understanding of the
underlying statistical properties of the original dataset.
Applications in Market Research:

Scenario Simulation: Statistical models can simulate
various market scenarios based on historical data,
providing insights into potential future trends.
Demographic Data Generation: By applying statistical
techniques, researchers can create synthetic
demographic datasets that reflect specific population
characteristics relevant to their studies.

Rule-Based Data Generation (Non-ML Method)
Rule-based data generation involves creating synthetic data
based on predefined rules and constraints set by users. For
instance, if a researcher wants to generate fake customer
records, they might specify rules like "age must be between
18 and 65" or "income must be a positive number." The
system then generates data that adheres to these rules.
Applications in Market Research:

Data Enrichment: Rule-based generation can create
additional rows or columns in existing datasets, helping
researchers expand their datasets efficiently.
Data Cleansing: This method can also assist in cleaning
existing datasets by generating consistent values that
correct inconsistencies or fill missing values.

Synthetic Data Generation

GANs (Generative
Adversarial Networks)

VAEs (Variational Auto-
encoders)

Statistical Modeling
Techniques

Rule-Based Data
Generation

Two neural networks
(generator and
discriminator) work
together to create realistic
synthetic data.

Encodes data into a latent
space and decodes it
back into synthetic data,
preserving statistical
properties.

Uses statistical
distributions and
probabilistic models (e.g.,
Gaussian distributions,
Markov chains) to generate
synthetic datasets.

Generates data based on
predefined rules and
constraints.



Maintaining Realism and Representativeness in Synthetic Data
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Ensuring that synthetic data accurately mirrors real-world patterns is crucial for making reliable and actionable market research
decisions. For instance, when a company generates synthetic consumer behavior data to test reactions to a new product, the
quality of this data impacts key strategic decisions such as pricing, marketing, and product features. If the synthetic data fails to
reflect the target audience's demographics, preferences, and purchasing behaviors, the insights derived may lead to flawed
strategies and failed market performance. Therefore, the accuracy of synthetic datasets is vital for aligning business decisions
with market realities.

The effectiveness of synthetic data, particularly in market analysis, also depends on the quality of synthetic data. For example, a
financial institution developing a credit scoring model risks inaccurate risk assessments or discriminatory practices if the
synthetic data lacks realistic income distributions or demographic diversity. This can result in financial losses or reputational
harm. By ensuring that synthetic data maintains realistic patterns, organizations can improve model performance and make
more accurate predictions in real-world scenarios.

Ethical concerns also arise with synthetic data, especially in sectors like healthcare and finance. If synthetic data fails to
represent diverse demographic groups, it can perpetuate inequalities. In healthcare, for instance, using synthetic data that
doesn’t reflect varied patient demographics can lead to biased treatment protocols. Prioritizing realism and representativeness
in synthetic data not only enhances analytical outcomes but also ensures fairness and equity in decision-making, fostering trust
among stakeholders and upholding ethical standards.

Amazon Alexa: Breaking Language Barriers with

Synthetic Data

When Amazon tackled the challenge of expanding Alexa
into new languages, they encountered a significant
obstacle: the lack of real-world training data for languages
yet to be launched. Their innovative solution came in the
form of "golden utterances" a synthetic data generation
system that created countless realistic voice commands
from basic templates. By leveraging their extensive music
catalog and developing smart variation algorithms, Amazon
generated thousands of training examples that maintained
natural language patterns. The approach proved to be
successful, enabling Alexa to launch in Hindi, U.S. Spanish,
and Brazilian Portuguese with comprehension levels that
exceeded expectations, while maintaining user privacy
throughout the development process.

Nationwide Building Society: Revolutionizing

Partner Innovation

Nationwide Building Society faced a critical challenge in
evaluating innovation partners while adhering to GDPR
regulations. Unable to share real customer data without
compromising privacy, they turned to Accenture and Hazy
for a solution. Through advanced synthetic data generation,
they created artificial datasets that perfectly mirrored their
customer patterns while eliminating privacy risks. The result
showed that the partner evaluation timelines shortened
dramatically, and innovation discussions became more
dynamic and productive. By removing data privacy barriers,
Nationwide could focus entirely on identifying and
developing groundbreaking solutions with their partners.

Case Studies & Real world implementations



Conclusion
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Synthetic data has become an essential tool across various industries, offering key benefits like preserving privacy, identifying
patterns of behaviour, launching new products based on already available data of competitor products and enabling the
creation of large datasets for training machine learning models. Synthetic data allows organizations to improve model accuracy
without exposing personal information and can be customized for specific use cases, leading to cost savings and faster
development cycles.

Despite its benefits, synthetic data has its challenges, particularly in ensuring realism and accuracy. Poorly designed methods
can produce datasets that fail to reflect real-world patterns, resulting in unreliable outcomes. Validating synthetic data is another
concern, as inadequate checks can allow biases or inaccuracies to persist. Over time, over-reliance on synthetic data may
cause models to drift away from real-world trends, reducing their effectiveness. Additionally, if biases exist in the original data
used to generate synthetic datasets, these biases can carry over, leading to skewed or unfair outcomes. To achieve accurate
and reliable insights, synthetic data should complement real data, ensuring a balanced and comprehensive approach to analysis.

In conclusion, synthetic data offers significant advantages in terms of privacy, cost, and flexibility but requires careful handling to
address its limitations. By balancing synthetic and real data, organizations can optimize its benefits while mitigating risks,
ensuring that data-driven decisions remain reliable and innovative.
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