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Datawarehousing in the Telecommunications Industry.

Abstract

In order to remain profitable, many telecommunications companies are implementing data
warehouses that meet the demands of today's market, as well as prepare them for the
future. This paper looks at how Data Warehousing in the telecom business is evolving
from an information resource to a strategic tool. And discusses not what such companies

have done with their data warehouses as much as what they will do next to competitive.

The Telecommunications market.

Telecommunications is a quite unique industry, as it represents both a growth and a
staid market. The breakup of AT&T signaled the beginning of rapid and fundamental
changes in the telecom marketplace. Before 1984, Business issues such as customer
service, churn, and operations, were of no big concern. However, after deregulation, this
changed. The LECs (Local Exchange Carriers) were formed: 7 RBOCs (Bell South, Bell
Atlantic, NYNEX, Ameritech, Southwestern Bell, US West, and Pacific Telesis) and GTE.

The long distance market went to AT&T, MCI, Sprint, and to other smaller competitors.

Then, in 1996, the Telecommunications Act was passed which allows for the eventual
purely competitive model for telephony, cable, wireless, and Internet. One company can
now bill for local service, long distance, wireless service, cable TV, and Internet

connection; or, many companies can participate on the various components.

Therefore, this very staid industry is and has been rapidly transforming to a high growth,
almost radical type industry like high tech. However, one of the huge differences is the
large dollar investment required to fuel their networks. As a result, communications

companies are aggressively seeking ways to protect their existing markets while
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preparing to enter new ones. The ultimate goal is to become a "full service provider,"
offering business and residential customers a comprehensive, highly customized set of
products and services that will ensure customer loyalty while providing new opportunities

to generate revenue.

How will Telcos really distinguish their products and services when they are all capable
of delivering similar functions and quality? In an increasingly competitive marketplace,
the winners will be the companies that become the least-cost producers. The most
effective use of the data warehouse will then be to determine how to streamline
operations and manage activities to deliver the right products to the right people with the

most effective, least-cost processes.

The Relevance of Datawarehouses in the Telecom Industry.

Telecom companies have huge volumes of data stored in their legacy systems, but
much of the data is inconsistent, redundant, and spread across numerous mainframes
and servers. As a result, telecom companies often are unable to use all their raw data as
a tool that will enable them to get an edge over the competition. With an annual churn
rate of 20-25%, a 1% reduction can amount to millions of dollars, quickly returning the

data warehouse investment.

Furthermore, studies show that it costs $300 for a carrier to acquire a new customer and
$50 per year to retain that customer. Data warehouses can be simultaneously mined by
operations, marketing, finance, and call center managers to forecast demand for network
development, test promotional campaigns, target cross-selling efforts, detect fraud, and

acquire, win-back and retain customers. Also, Data warehousing allows organizations to
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exploit and consolidate data stored in all these disparate areas to identify strategic
business trends. Organizations can even combine their own data with market data and
competitive information to help determine how they are performing and where they

should be heading.

Data Warehouses and Data Marts

Data warehouses use neural network technology and other advanced mathematical and
statistical analysis techniques to analyze data on a multidimensional basis. Data marts
are smaller data warehouses that contain a subset of all the data and are designed to be
associated to a particular function or department, such as marketing, finance, or network

operations.

Nevertheless, the time and expense required to bring up a full corporate-wide
warehouse has raised an alternative solution. Proponents of data warehouses and data
marts are discussing the benefits of using a separate data warehouse for each
department of a company. The alternative is to use departmental data marts, that work
independently, but that are connected to a central enterprise-wide data warehouse. It
turns out, that if a Telecom company chooses to implement a separate data warehouses
for different departments, these werehouses will develop in isolation, and the smaller
warehouses will not be able to receive simultaneous feeds from a single data warehouse

source, nor can they be accessed interchangeably by users.

Instead, the telecommunications companies can start by building separate data marts for
each distinct subject area or user group. Initially this approach will be less expensive,

and it is easier to implement, since it does not require consensus among user groups.
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The separate data marts must all link into one original data warehouse, thus, this
architecture will create one centralized source of updated information, from which
multiple data marts can be built. Figure 1, shows the final architecture for the datamarts,
which are connected to a central datawarehouse.
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Call Detail Records (CDRs)

The inputs for most carrier data warehouses come from call detail records (CDRS).
These records are created automatically by a network switch whenever someone lifts
the receiver off the hook, and they include every aspect of a call. CDRs are generated

by the millions each day, and are mainly used by service providers for billing purposes.

With the pass of time, two generations of data warehouse applications can be identified
as it relates to CDRs. In the first generation, it was not uncommon for a service provider
to load all CDRs into the Datawarehouse. Thus, resulting in huge warehouses, that were
rich in data but poor in business intelligence. The second generation employed a
different model, in which the warehouse is loaded with the detail data needed to

populate the key performance indicators. This second model, drastically reduces the
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storage requirements for the warehouse, and ensures that the data is viewed in a format

that is immediately meaningful and beneficial to the user. Table 1, exemplifies some

simple queries, that show the use of CDR's as decision support system.

Potentially, a data warehouse can help answer these questions and many more by
enabling executives to analyze and segment customers into groups by their product
usage patterns, demographic characteristics, etc. This can arm a service provider with
the knowledge needed to fine-tune how its services are packaged and priced to closely

match the requirements of a particular customer segment.

Datawarehouses and Online Analytical Processing (OLAP).

In a typical data warehouse, information from a variety of systems is extracted,
transformed, and cleansed, and business rules are developed to help clarify and
standardize the data. The most significant task in building a data warehouse is moving
data from numerous legacy (or pre-existing) systems into the data warehouse and

ensuring that the data is consistent.
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Traditional implementations of OLAP engines have been either middleware servers that
generate efficient SQL and pull data into a separate environment from the RDBMS to
perform advanced analysis, or proprietary multidimensional databases that act as their own
data repositories as well as performing advanced analyses. Figure 2 shows, the tentative

architecture for an OLAP server at a Telecommunications company.

Hgene 2 OLAP Architecture at a Telecommunications Company
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OLAP is a critical component of nearly every data warehouse. The OLAP engine is the place
where relational data is represented to users and applications in a business-oriented,
multidimensional framework, and is where many of the complex analytics in decision-support
systems are driven. Front-end tools use the OLAP engine as a means of getting better query

performance, as well as providing a set of analytical functions beyond SQL.

Once simple decision support is availed, new types of analysis can be conquered through
OLAP tools. These tools provide different perspectives on the data via "dimensions" that are
commonly specified by users. Often, dimensions are considered in terms of a "cube", figure

3 shows three sample dimensions: time, location, and product type.
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Figure 7

Consequently, if the user wants information about a specific customer, but wants to see
it in different ways, he just needs to turn the cube. Table 2, shows some samples of the

multi dimensional analysis that can be obtained through the use of OLAP.

Tabie 2

Finding Patterns Through Data Mining

In the past, a common practice among telecommunications companies was trying to sell
every product to every customer. Still, for any telecommunications company that wants
to remain competitive, this is not the correct approach. Instead, their goal should really

be not know every customer, or even sell to every customer, but to know which
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customer will buy which product. Therefore, the final goal is more about identifying who

will buy what.

The Telecommunication company, should not only know the customer, but instead,
know how to create, position, advertise and price products in a way that will allow the
company, to sell to the right customer. Thus, Data Mining provides a set of high-
powered algorithms that look for patterns in large databases. Unlike OLAP tools or fixed
models, these patterns are not specified by the telecom knowledge worker. This means
that, in fact, the Datawarehouse tells the business where the interesting patterns,

relationships, and hot spots are in the data.

One type of data mining is affinity analysis. The affinity algorithm reads all the data in the
warehouse, and matches each attribute with every other attribute exponentially, without
regard to meaning. While this may at first glance seem like an extreme analysis, the
value comes with the result output. The affinity tool comes up with a set of rules that
describe certain relationships between data. These rules can yield some valuable

details.

Perhaps, a simple affinity rule would look like this: "63% of the customers who purchase
Call Forwarding also purchase Call Waiting". Maybe the business suspected this
already. But given the data relationships and the power required to match every attribute

with every other attribute, they could have never confirmed it conclusively.

However, the power is really displayed with multi-item affinities, like the one the following
example reveals: "74% of the new customers who buy Call Forwarding and Call Waiting

also purchase voicemail".
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After performing the above analysis, the telecom worker is now in a better position to
query the data warehouse, this time with a simple SQL-based query, and to discover
those customers who have Call Forwarding and Call Waiting, but do not yet have

voicemail.

It should be understood, that analysis through Data Mining requires more sophisticated
tools. Therefore, the leess complex users would not be able to do a Data Mining
analysis. This operation should be performed by technical employees that are, both

familiar with database techniques and with the telecommunications business.

The Cost of a Datawrehouse.

The cost of building a data mart or a data warehouse can run anywhere from $40,000 to
$3 million, depending on the size of the carrier and the number of subscribers involved.
Much of the upfront cost is in the hardware infrastructure; software and operational costs
will increase as the system grows. The economic benefits projected for a hypothetical

carrier easily justify such an investment.

Data warehouses may be even more important than the current investment logic implies.
Carriers have had a fixed view of the world for the most part, based legitimately on 100
years of success. This worldview equates a customer to a billed telephone number and
focuses on analyzing usage of telephone numbers, rather than usage by individual
customers. In the world of deregulation, where the telephone companies will most
probably be entering new businesses, the data warehouse could be consider a powerful
strategic weapon that may be re-targeted depending on how the telecom evolves over

the next several years.
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The Data Warehouse Market

Some forecasts predict that worldwide expenditures by telecommunications service
providers on data warehouse will grow from $284 million in 1998 to just over $2,180
million in 2003. Included in these expenditures are all hardware, software, and services
directly related to implementing corporate data warehouses and local data marts. It does
not include the business management consulting or the process engineering required to

realize benefits from the analyses of the data.

Conclusion

As telecommunications markets become increasingly competitive, the ability to quickly
react to market trends and to tailor products and service to individual customers is more
critical than ever. Although data volumes continue to increase at an astounding rate, the
problem is no longer simply one of quantity; at the center of the issue is how companies

are using their information.

The successful implementation of data warehouses, in Telecom companies, is very
much dependent on the approach taken in designing, implementing and maintaining it.
By increasing the use of business intelligence applications, the telecom managers, will
be able to transform the ways in which they manage their businesses, and make the

right critical decisions.

Finally, the main motivation behing the Data Warehouse, should be for the company to

achieve its strategic objectives and improve its revenue intake.
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