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Executive Summary

Today's managers must always look at the past, present, and future. They need reports on past
performance to improve operational efficiency. They need to make informed forecasts about
the future to optimize resource allocation and consumption. And, they need data about current
conditions to react to problems and changing conditions before they have a negative impact on
the business.
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Historically, various different systems and tools were employed to aid managers in making
important business decisions. As a result, they were challenged to gain a single, consistent
perspective on past, present, and anticipated operational performance. This is changing quickly,
as business intelligence (BI) platforms such as Information Builders WebFOCUS, are providing a
unified decision-support environment where managers can retrieve and analyze data about past,
present, and future activities.

In this paper, we will discuss the incorporation of predictive modeling capabilities into the
WebFOCUS BI platform, and highlight how this advanced functionality can dramatically
improve decision-making, thus reducing risk and costs while increasing revenue and profits. By
empowering business users at all levels with easy and intuitive scoring applications, companies
can enable them to make more informed decisions about the future, instead of relying on
guesswork and intuition.
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Why Predictive Analytics?

Renowned business management guru Peter Drucker once said that what cannot be measured
cannot be managed. In light of this theory, reporting, scorecarding, key performance indicators
(KPIs), and other strategies emerged as management tools, helping to ensure that performance is
consistent, and does not deviate from operational and profitability objectives. Perhaps the greatest
benefit of those tools is that they give managers the ability to monitor processes after they have
been executed, and react accordingly by fixing them when things go wrong.

In addition to what happened yesterday or last week, managers are anxious to know what will
happen tomorrow. For example, what will be the demand for a product or service? What revenue
can be expected and from what channels (direct sales, partners, etc.)? Which customers are likely
to buy a product?

If accurate expectations can be formed about the future, managers can proactively structure
workflows and allocate resources to maximize productivity and profits. The more precise
the expectations, the greater the profits that can be realized — more efficiently and with
fewer resources.

With the addition of predictive analytics to the WebFOCUS enterprise Bl platform, managers

can leverage advanced technologies to form more precise expectations about the future, and
ultimately, to improve decision-making. Without predictive modeling, managers would simply be
guessing what will happen based on past experience and the relatively few indicators that they
may take into account.

Modern information systems collect tremendous volumes of data. A customer profile can

include more than 200 descriptive variables, such as income, age group, gender, occupation, and
education level. A crime incident may also have many attributes — weather conditions, location
indicators, and victim characteristics. How can it be decided which factors matter and which ones
don't? And how does one determine the relative importance of each factor. For example, how
much more important is income than education when performing credit application approvals?

With the aid of predictive modeling technology, managers can do what the human mind alone
cannot. They can assess which factors are relevant or assign weights to those factors. Predictive
analytics eliminates guesswork, helping managers make better decisions.
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Predictive Analytics for Operational Users

While many types of users can benefit from the ability to make more accurate predictions

about the future, it is operational users who will achieve the greatest advantages. For example, a
marketer must decide which prospects to target when mailing campaigns and catalogues. The
typical response rate on a direct mail campaign is two percent, according to industry studies. And,
some catalogues are quite expensive — costing $50 or more to produce. Making just two sales

for every 100 catalogues mailed can make this approach to marketing and customer acquisition
rather cost-prohibitive.

However, if a marketer can use predictive analytics to precisely target three customers, of which
two will respond, the result would be a 97 percent reduction in customer acquisition costs. So
the question is, how can the benefits of predictive modeling be achieved without having to turn
every operational user into a statistician?

Most often this type of work is the domain of a few experts, including mathematicians and
statisticians. Related projects are one-offs and the results are distributed as research papers or files
that contain the scored records. It is a slow, time consuming, and resource-intensive process. It is
also not systematic, with projects and data files being shuffled between different people. Given
the esoteric nature of predictive modeling, it is not surprising that the word “statistics” is one that
scares managers.

Before distributing predictive modeling applications to end users, the complexity must first be
eliminated. Traditional processes must be simplified and replaced with a more system-oriented
approach. This can be achieved by giving operational users scoring applications, which allow
them to generate predictions by selecting a few parameters from an intuitive Web form.
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Imagine the case of a marketing manager who just acquired a new mailing list. The list must
now be narrowed down to a more targeted sub-list to minimize costs. Instead of creating a
model and analyzing formulas, the marketing manager can simply select a model from a
drop-down list and pass the data through it to generate scores for each person on the list
(see image on previous page).

Similarly, a police officer can select specific parameters, such as weather conditions or area events, to
generate a prediction about where crimes are most likely to occur (see screenshot of map on next page).

For every operational situation that contains risk, and for which anticipatory decision-making is
required, scoring applications can offer tremendous benefits:

= Marketing operations - Target and segment lists for campaigns, improve response rates,
identify cross-sell and up-sell opportunities

= Customer relationship management (CRM) - Model and score customer loyalty, life-time
value, churn, and acquisition rates; assess RFM (recency, frequency, and monetary value)

= Finance - Perform credit risk analyses, including behavioral scoring, risk assessment, cross
selling, and loan application scoring

= Collections - Optimize receivables by targeting similar payers

= Fraud detection - Uncover patterns of illegal, fraudulent, or abusive behavior

= Healthcare - Monitor patient health records to determine which people are most likely to
develop chronic conditions

= Insurance - Detect claim fraud, forecast claim activity, and determine claim severity

= Law enforcement - Enhance resource allocation and dispatch management through timely
and accurate crime forecasting

= Manufacturing - Identify machinery or interrelations between equipment and tools that can
yield higher outputs and/or lower costs

= Demand forecasting — Accurately estimate customer demand and required product volumes

In these scenarios, and many others, the benefits for the operational decision-maker come in the
form of improved risk assessment and more precise expectations about the future.

The accuracy of decision-making is based on three variables: the quantity of detailed historical
data available, the means to correctly assess the importance of each factor within that historical
data, and the acquisition of technologies to automate the process of data collection, forecasting,
and risk assessment.

Let's take a look at each one of these variables individually:

= Access to Historical Data - Incorporating large amounts of historical data into the assessment
process to increase the precision and accuracy of the decision. For example, the more
information available about past purchases, the better a marketer can determine whether or not
a person is likely to buy a specific product. An electronics retail outlet may sell approximately
15,000 items. A loyalty card can capture all transactions, and that data can then be used to
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model which consumers are more likely to buy computers, home theater equipment, handheld
devices, and other offerings. In other words, that past data allows for the detection of behavioral
patterns so they can be used to make better judgments about the needs and wants of
customers and prospects in the future.

Data Modeling and Scoring - Using mathematical algorithms to properly assign weights to
each factor that impacts a particular outcome. The more variables that affect an outcome, the
more difficult it is to decide whether those factors are equally important, or if some are more
important than others. For example, if demand is overestimated, an electronics retailer will
have excess inventory. If it is underestimated, sales opportunities will be missed. Imagine a
retailer with 200 or more stores. Location, store layout, traffic, neighborhood demographics,
and many other variables will have an affect on sales. Assessing the level of importance of
each variable will allow for better demand forecasting for each store, and ultimately, enhanced
inventory management.

Automation — Processing large amounts of data and assessing the relative importance of each
variable is not an easy task. It takes time and requires special skills. Operational users don't have
the time, the know-how, or the functional responsibility to analyze data in such a manner. They
need to make decisions quickly to do their jobs. That is where automation comes into play. State-
of-the-art software solutions, like WebFOCUS RStat, can do in seconds what it takes analysts days
to complete. We can deliver applications where, in self-service mode, decision-makers can run
models and scoring applications to make estimations and predictions about the future and use
those forecasts to enhance planning and decision-making. If a police officer has to decide where
to allocate patrols cars on Friday, she doesn't have to perform sophisticated analysis of five years
of crime data with more than 100 variables. That would be a daunting endeavor, since the data
set would be too large and too complex to even place into an Excel spreadsheet. Instead, she
can simply select a few parameters from a Web form, and the probabilities of crimes occurring
within each dispatch zone will be dynamically estimated for her.
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Integrating Predictive Modeling Into Bl Environments

Operational users are scared of statistics, yet IT managers are scared of the cost and deployment
of predictive modeling applications. This is why most enterprises end up with both a BI suite
and statistical or data mining solution. Different user groups often manage these separate tools,
resulting in a fragmented process and increased administration requirements since multiple
applications must be maintained. Without a consistent, unified approach, as is promoted in
business intelligence competency centers (BICCs), end users will be forced to go to one place for
one type of information and somewhere else for other types of decisions.

Integrating predictive modeling capabilities into the BI suite resolves these issues and provides
a single environment where people with diverse skills can collaborate to develop applications
for operational users. This will ultimately lead to simplified implementations and reduced
maintenance costs, while facilitating reusability of resources. To illustrate these points, let’s
examine the process of creating a scoring application and see how it can be done within
integrated environments like WebFOCUS RStat.

The creation of a predictive scoring application can be accomplished in three distinct stages: (1)
data preparation, (2) model creation, and (3) end user application development. Approximately
80 percent of the time and effort will be spent in the data preparation stage. During this stage,
access to the data source or to multiple data sources must be established, and the queries that
will extract the data into a single flat file for analysis must be created. Additionally, data must be
profiled and cleansed. For example, if missing values are detected, they must be replaced, or if
outliers are uncovered, they must be removed. Often, some of the data variables will need to be
transformed. For example, income or sales numbers may need to be converted into natural log
values to improve the fit and predictive power of the model.

The data preparation process is typically performed by multiple individuals — data modelers and
statisticians. The data modeler will create the query, while the statistician profiles and cleanses
the data. This work is often done using multiple software packages. Therefore, the data set

is being created by one user, then handed over to another user, resulting in the proliferation

of inconsistent data sets for modeling purposes, similar to the way inconsistent Excel reports
proliferate in Bl environments.

Contrast this approach to the typical workflow in a fully integrated environment. A modeler
prepares the data access processes and creates the metadata, ensuring that anyone can run
standard queries against the needed sources. The modeler can also build the query. Since, in a
fully integrated environment, a query can be used for both reporting and modeling purposes, a
statistician or an analyst can also use the query for execution directly within the modeling engine
(WebFOCUS RStat). When a query is executed for modeling, a simple but powerful user interface is
invoked, so that the modeler can quickly and easily specify and create the model.

Who can create models? Is a statistician required? It is hard to give a definitive answer to this
question. However, both the technology of statistics and the education applied to it, have
changed, especially with the increasing use of Six Sigma in today’s enterprises. Technical details
and math formulas are no longer taught; it is the understanding and application of statistical
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techniques that are highlighted during training. Stated simply, one does not need to have insight
into the math behind linear regression to build regression models. That's why most management
and business schools offer courses that cover business statistics.

Modeling tools have also evolved to provide simple user interfaces for the selection and
configuration of models. Most importantly, they include intuitive methods for evaluating the
accuracy of different models. As a result, a business analyst can create several models, compare
their accuracy, and select the one that performs best for deployment. Of course there are always
complicated cases that require advanced data transformation and data segmentation. In such
scenarios, input from an expert statistician will be needed, but business analysts will have the tools
to recognize when situations that require additional assistance arise.

Once a model is built, a simple and intuitive Web application must be developed and deployed

to operational users. The benefit of having a single, unified Bl suite is that the modeler can hand
off the model as a compiled function to a Bl developer, who can then use the same tool to build
the forms that will allow users to select the data and the models from drop-down boxes. Those
selections will then be passed through the functions and results will be returned as fully formatted
reports or displayed as charts or maps.
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An additional benefit of integrating predictive modeling into a Bl suite is that users will then be
able to run analyses against the output of a statistical process. For example, a marketer can run a
direct mail list through a scoring application to determine the best targets. The result is a report
with all targets and the predicted probabilities of each, ranging from 0 (not a likely buyer) to 100
(likely buyer). The marketer can then use Bl to further segment prospects by probability range; for
example, 100 to 90 or 89 to 90. This will enable them to gain precise knowledge, so they can plan
accordingly for optimal campaign results.
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More Cost-Effective Predictive Modeling

Because they are built upon highly specialized technologies, statistical software and modeling
tools have historically had a reputation for being quite expensive, making them affordable and
accessible to a select few. This is no longer the case. The rising popularity of open source software
has created alternatives to commercial packages in every field, and statistics and modeling are

no exception.

In the statistical modeling and predictive analytics market, the open source R engine has emerged
as a robust, scalable, and reliable alternative to many of the commercial equivalents.

According to Statistics in a Nutshell', “..if you are serious about statistics as a career, you need to
become familiar with R because it is the most powerful and flexible language available, and may
become the lingua franca of statistical programming in the near future.”

Daryl Pregibon, a research scientist at Google, a company that uses R software widely, agrees.

He states that, "R is really important to the point that it's hard to overvalue it. It allows statisticians
to do very intricate and complicated analyses without knowing the blood and guts of
computing systems.”

WebFOCUS RStat leverages R “under the hood” for model creation and analysis, and provides
numerous additional services to make the design and deployment of predictive modeling
applications easier. A look at the architecture clarifies those benefits.
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Ris just a core engine, so users must have certain programming skills in order to access data, load
data into R memory, create the model, script the scoring routines, etc. Creation of each model is a
non-standard process that requires a full programming effort. By integrating R with WebFOCUS,
users can leverage all the data access and metadata management capabilities of standard Bl
tools, then use a specially designed user interface to specify the model parameters for R. This
eliminates the need for manual scripting. Furthermore, once a model is created, it is compiled as
a regular WebFOCUS function. So, the scoring application can be implemented on any platform,
and be deployed more efficiently, from an architectural point of view, because R is not required
for scoring. The scoring is done on the reporting server, eliminating the need for extra software
and minimizing processing at run time. This, in turn, dramatically reduces configuration and
maintenance costs.

The integration of R and WebFOCUS offers fully optimized utilization of human resources as well
as hardware and software assets.
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Conclusion

As increasing pressure is put on managers to make better decisions and more accurate estimates,
it becomes increasingly important to provide a unified decision support system that will allow
them to review, in detail, past and current performance, as well as predict future conditions and
activities. As a result, the demand for the integration of advanced modeling and forecasting
techniques into applications will rise sharply to meet those needs.

WebFOCUS RStat tightly integrates modeling capabilities into the core Bl suite and leverages
cutting-edge open source technologies to help IT professionals standardize the way they develop,
manage, and maintain such applications, leveraging tools that are familiar to Bl developers.
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