
Market research stands out as a quintessential use case for the BayesiaLab software platform. Bayesia-
Lab is the only research tool that allows you to model markets, consumers, and products, in all their 
dimensions, in a single, universal and highly-transparent model.

BayesiaLab is built on the Bayesian network formalism, which is a type of mathematical model that 
can simultaneously represent a multitude of relationships between variables in a system. Unlike most 
statistical models, a Bayesian network is not a formula, nor does it contain any. Rather, it is a graph, which contains nodes, representing vari-
ables, and directed arcs linking the nodes, representing relationships between variables.

With BayesiaLab, you can generate a Bayesian network by encoding your own knowledge, i.e. by drawing nodes and arcs in BayesiaLab’s 
graphical user interface. Alternatively, BayesiaLab can learn a network entirely on its own. Its learning algorithms can automatically recover 
the underlying structure from observed data, quite literally “connecting the dots.” 

BayesiaLab offers a wide range of analysis, visualization and simulation functions that permit you to study the high-dimensional interactions 
that can be captured in a Bayesian network model.
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No Black Box

The inner workings of marketing models may seem mysterious to 
many decision makers. Black-box models typically require a giant 
leap of faith by anyone who was not immediately involved in their 
creation.

Not so in our workflow with Bayesian networks and BayesiaLab. 
Regardless of quantitative skill, any subject matter expert can 
scrutinize the inherently-transparent Bayesian network model by 
simply using common sense. For broad validation, all stakeholders 
can directly compare the network’s structure with their own un-
derstanding of the problem domain. With such “structural buy-in,” 
you can report conclusions with confidence. 

Nonstop from Data to Decisions

By modeling your market with BayesiaLab, you create a single 
line of thought from consumer data to decision recommendation. 
From the first step to the last, the modeling process leads directly 
to answering the question, “what is the optimal course of action 
under these conditions?” Given a Bayesian network model of your 
problem domain, you can derive policy recommendations immedi-
ately. Modeling and reasoning become an integral process, rather 
than being sequential steps.

This continuity also yields unprecedented analysis speed. Bayesia-
Lab reduces the time lag between receiving data and delivering 
recommendations from months to days. As a result, you can report 
results to your clients in near real-time.



Your Research Lab. BayesiaLab contains your entire research workflow, from data import to decision recommendation, in a single, 
graphical “lab” environment. The model of your domain is always front and center, allowing you to interactively explore your research topic.

Visualization. Even before its machine-learning algorithms come into play, you can 
leverage BayesiaLab’s advanced visualization techniques, such as Distance Mapping. High-di-
mensional problems will visually “unfold” themselves in front of your eyes. 

Analysis of Key Drivers. Using BayesiaLab’s algorithms, you can identify key drivers 
among hundreds or even thousands of variables. Utilizing information-theoretic measures in-
stead of covariance, BayesiaLab is not impeded by multicollinearity and complex interactions 
in high-dimensional datasets. This enables you, for instance, to quickly process large-scale 
satisfaction surveys and find out what really matters to customers.

Clustering & Segmentation. BayesiaLab allows you to perform Data Clustering 
and Variable Clustering, reliably and rapidly. With the help of numerous visual aids, you can 
classify your customers into relevant segments, even in high-dimensional datasets. Multiple 
Clustering combines both algorithms to induce latent factors from all your variables. This 
will help you uncover overarching themes in your data and reveal the “big picture” to your 
audience.

Probabilistic Structural Equation Models (PSEM). In the past, building Structural Equation Models consisted of 
countless iterations of specification followed by estimation, often requiring weeks or months of a statistician’s time. With BayesiaLab, you 
can semi-automatically generate Probabilistic Structural Equation Models through machine learning. With significantly less time spent on 
modeling, you can fully focus on interpreting the dynamics of your domain.

Multi-Quadrant Analysis is a tool that allows you to rapidly generate models for 
subsets of the overall market. For example, you can first build a model of na-
tionwide consumer behavior and then automatically regenerate this model for 
hundreds of metropolitan areas with the objective of performing regional optimi-
zation.

Missing Values Processing. Missing values are present in most 
market research data. However, most of the commonly-used methods for handling 
missing values have massive drawbacks. Statistically sound methods, on the other 
hand, require an exorbitant amount of additional modeling effort, which make 
them nearly intractable for conventional research projects.

With BayesiaLab, you can intuitively and seamlessly integrate missing values 
processing into your principal modeling task, so you will never again discard any 
observations due to missing values.

Causality, Attribution, and Synergies. Outside controlled exper-
iments, attributing effects to causes is an enormously challenging task, although 
this difficulty is widely underestimated in practice. In fact, very few modeling tech-
niques are capable of correctly estimating attribution, principally for lack of their 
ability to compute causal inference. 

With BayesiaLab, you can compute (causal) Direct Effects on the basis of Likelihood Matching, a unique algorithm that automatically 
performs the equivalent of statistical matching. Thus, you can simulate decisions and estimate the consequences of actions not yet taken. 
Conversely, you can decompose historically observed effects and attribute them to their underlying drivers, both contemporaneously and 
across time. Using the same approach, BayesiaLab also allows you to formally compute the synergy effect between variables, which remains 
impossible to quantify in most other frameworks.

Optimization. On the basis of Direct Effects, you can use BayesiaLab to simulate any number of hypothetical scenarios, e.g. different 
levels of marketing spend across channels. Using a genetic algorithm, BayesiaLab will search systematically across the space of possibilities 
and return the scenarios that optimize the target variable. Additionally, you can provide costs, plus individual and global resource constraints. 
This allows you to find the optimum marketing mix for maximizing sales, or the ideal product configuration with regard to customer satisfac-
tion. 
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