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Management Summary

When watching the Red Sox play baseball in Fenway Park, one notices that the most devoted
fans do more than stare at the field, with an occasional glance at the scoreboard. They prefer to be
within range of a TV monitor, to get the replays that Fenway has decided not to show. The rea
addicts will access additional statistics on their PDAS, and will listen to the talk shows that follow the
gameto get afuller sense of what has occurred. Thisisarich base of knowledge.

Now, imagine what would happen if you chose then to follow baseball by only a key
performance metrics — maybe the standings, the endurance of the starting pitchers and the attendance
figures for home games. It might be adequate, but it would certainly not be a full enough view to
satisfy the baseball fan, let alone someone who was trying to run the team.

Most businesses have the complexity of a competitive sport. They produce many kinds of
information as a part of their processes, and amass other data sources that are relevant to the business.
It becomes an overwhelming amount of information. Disciplined use of information, including the
development of key performance indicators for various parts of the business, has brought rationality
to the art of management — but has narrowed the scope of how we look at our organizations to only
the data that we can address in a disciplined way. It is safe to assume that a lot of opportunity is
going unaddressed.

We must extend that discipline and use it to address business data that is not so easy — the often-
crucia documentation of e-mail, the unstructured information of documents and external information
sources, and the information still in paper form that must be captured. We must leverage the
opportunities provided by sensors like RFID and video — including the digitized surveillance that
ddiver adifferent view of operations than ex post facto reports. We must use information not just in
presentation mode, as if they were paper, or as search results, but also to enrich existing processes to
address new opportunities in a flexible, well-

focused way. We must address them in a way
that can transcend the traditional stovepipes of
file systems and databases. IN THIS ISSUE
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Uses of Business Information

The role of information reuse in business can
be as operationa documentation of what has
happened, information patterns about markets and
comptitors, and the use of both the above as
fodder for business strategies. In addition, infor-
mation can support operational process optimiza-
tion and localize faults. It can be anayzed to
derive trends. These patterns of how things work
let people explore how things might be done
differently and where such a change would be
beneficial. Information also can become a sdlea
ble product in its own right. Such saeable infor-
mation is not just customer ligs, but aso
information processes or information services that
offer more vaue when shared with others than
hoarded as aproprietary differentiation.

All these ways of using business information
have been around for avery long time. But, in the
past, the digital information from IT applications
was destined to become printouts and reports —
emulations of paper targeted a human consump-
tion. Of course, applications aso consumed infor.
mation, transformed it, and cdled for more.
Nonetheless, aside from structured data in data
warehouses, business data was not seen as arepur-
posable asset by the I T environment.

Many people are so used to working with the
datainside an “application stovepipe’ that they see
it asanatural act, not aprocess. When faced with
a new kind of information, often people are a a
loss as to what to do with it. If it does not pertain
to their job responsibilities, they may dismissit as
unimportant. If you think of use and reuse of
information as explicit processes, not “natural”
capabilities, you can start to see how extensive use
of data can improve organizationa self-know-
ledge, and ease the pain of corporate changes.

The traditions of the databases that hold
structured data, the content management and file
systems that hold unstructured data, together with
the new challenges of huge data sources like e-
mail and RFID, beg for some high leve thinking
to figure out how they can and should work
together. The granularities at which data is used,
and the semantics that underlie the mismatches
that get in the way of that use aso must be
consdered. Only they can one construct a com-
prehensive plan for better use of business infor-
mation.

Structured and Unstructured Data

Whether business data is Structured or
unstructured is not as simple as the difference

between a numerica vaue versus text — and an
image. Databases have been used to contain all
sorts of unlikely things, and numerica data is
scattered pervasively in dl sorts of places. The
difference is the nature of the structures in which
the information is perssted. Structured data de-
rives a lot of its context, and its value, from the
database dtructures in which it resdes. Text in
Content Management Systems is similarly man-
ageable by metadata — but usually only a smal
dice of business information is kept in content
management systems. File systems give some
sructure by their hierarchy (and, possibly, by
naming conventions), but these structures are often
st up for the convenience of the user, not to
clarify the nature of the content. They often
obscureit. Email systems provide basic attributes,
but more particulars and relationships must be
derived by analysis. Because of the inconsistency
or lack of sructurd context, there is no one
strategy that can be used to prepare information
for both use and reuse.

One Version of the Truth or Many? Data
Cleansing vs. Data Enrichment

The structure of a database is carefully crafted
for its intended use. Choices are made determin-
ing how values are derived and how relationships
are dructured. If data is important that do not
meet those criteria, the values may not be usable,
or the results meaningful. (For more, see Exhibit
1, The Congtraint of Semantics, on page 3.)
Databases work mogt effectively with datathat has
been processed, or cleansed, to meet the expec-
tations of the structure that will useit.

Data Cleansing — The Mantra for Structured
Information

The need to cleanse structured data comes
from a variety of dtuations. If the data has been
scanned or entered inaccurately, then typos and
misplaced decimals or six digit phone numbers —
any kind of unexpected format — make the infor-
mation unusable. |If the underlying business logic
or data definitions of multiple data sources are
inconsistent, federating or importing information
from different sources results in more com-
pounded mismatches. If you can only address
70% of the values in your database, and cannot
count on congstency, your andysis will be
relatively usdess. So, data must be cleansed to
makeit fully usable.

Structured data is presented as views tailored
to thereader. Anayssof structured dataisawell-
developed art. Y ou might think of structured data
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as the basebal Statistics that underlie the announ-
cer’spatter. By contrast, unstructured datais more
like the color commentary.

Data Enrichment: The Opportunity Found in
Unstructured Content

In unstructured data, the context is given by
the content. Whereas structured data comes as a
value in context, the value of unstructured data
often has to be derived by indexing, text anaysis,

Exhibit 1 —
The Constraint of Semantics

As enterprises have grown and become
more distributed in geography and in control
sructure, they have developed multiple data
sources that are often heterogeneous in nature.
Getting them to work as a single federated
system requires some data transformations —
and aso an awareness of semantic differences.
Such semantic mismatches are particularly
pervasive in organizations that have grown by
merger and acquisition. In databases, seman-
tics crop up in definitions and how values are
derived. In ungtructured information, the
problem is more a matter of vocabulary, and
where and how broadly certain words are used.

Supporting analysis across large environ-
ments of structured data often requires alot of
reconciliation. This is the basis for a lot of
Master Data Management drategies, and
system of record initiatives, by which hetero-
geneous stores of large amounts of information
can be kept in synch. Now that most forms of
business information are digital, these drate-
gies are both possible and necessary.

Master Data Management is a strategy to
enforce use of current information by main-
taining a golden image repository of informa-
tion in a secure location. Use of the data kept
peripheraly triggers a message to the reposi-
tory to check for updates. This is a useful
srategy for product information, including
product numbers that, these days, must be
globally consstent. It is an important strategy
for about sales information, where marketing
campaigns change prices for short periods of
time. It ams to replace the cherished paper
printouts, which have been convenient, but
aso the source of introduced misinformation.
Obvioudy, Master Data Management relies on
a good network, and may raise telecom-
munications costs, but it more than makes up
for it in better business practices.

and other tools. A richer, more comprehensive
understanding of a Situation is given by aggre-
gating multiple sources of unstructured data
Anomadlies, which in dructured data might be
considered something to be cleansed, in unstruc-
tured data provide the nuances that build out a
more compl ete picture of asituation.

Textud anadysis can come in the form of
entity extraction — the identification and indexing
of significant entities'. This can be done by a
positive match to a taxonomy or smple list of hot
topics, such as code names of products under
development. It can aso be done by filtering —
discarding articles, pronouns, adjectives, adverbs
and most verbs and focusing on what is left. De-
stemming, a technique that allows variants of the
same word root to be associated, can organize
what is left after filtering into more discrete terms.

Once you find al the instances of an entity,
one can look in the contexts of the occurrence to
derive relationships. Relationships between enti-
ties, once documented, start to build a compre-
hensive view of astuation. This can be done with
database tables as well, but only for domans
where the relationships are known, and, usudly, it
isthe changesin the values that are interesting.

The Commonality is Metadata

In databases, table structures are perssted as
metadata. S0 are text analytics in unstructured
data andlysis. In the past, metadata has not been
standardized, and data schema has not strived for
conformity. With the broad adoption of standard
XML and dl its variants, greater congruence of
semantics, and broader analysis of data is now
possible.

The more widely data is used and reused, the
more the metadata that can be produced and kept
to enrich the value of the data. Over time, with
active reuse, metadata can dwarf the size of the
origind data, and becomes a structurable asset in
itsown right. The metadata that gives structure to
unstructured information, in bulk, can be
manipulated and searched like Structured data.

Conversdly, when structured data is broadly
aggregated into a federation of databases, extrac-
ting and reconciling the semantic and structura
differences between data structures becomes
somewhat like the practice of (unstructured) text
anadytics. Therefore, both cleansing and analytics

YFor an example of unstructured information anaysis, see
The Clipper Group Navigator entitled When Your Life
Depends On It — Inxight Federal Systems Enhances Military
Intelligence, dated August 17, 2007, and available at
http://www.clipper.com/research/TCG2007282.pdf .
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must be a part of a comprehensive strategy to use
more of your organizationa data better.

Semi-Structured Information

Thereisalot of information that does not fall
neetly into the categories of structured information
and ungtructured information. E-mail is a good
example, and one that no organization can ignore.
When the email is with correspondents outside the
organization, it represents a significant source of
corporate risk (as well as the overwhelming bulk
of the corporate opportunity). This risk and op-
portunity, combined with the privacy risk inherent
in any data involving individuas, is aso the
primary documentation of corporate malfeasance.
None of these attributes is benign. An email has
standard attributes (e.g., sender, recipient, subject,
data), but its use may not be directly indicated by
any of these. The use and vaue can be derived
through text andlysis. The volume of email argues
for a careful analysis of risk and opportunity
indicators to filter out routine, low-risk corres-
pondence whenever possible, from the bulk to be
andyzed. You may have to keep it al for
compliance, but analyzing it al in any significant
detail will ssldom be economically supportable.

Other semi-structured challenges and oppor-
tunities include images and image sequences
(video). Video can capture the redlity of unatten-
ded or distributed processes. Think of the sur-
veillance cameras in convenience stores.  While
they help identify robbers, they also document
when the shelves were stocked and what deliveries
did not show up. With pervasive digitization,
there are many useful reports that can be generated
from video feeds.

Sensor and RFID information, in the aggre-
gate, provides a smilar insght into operations.
The view has a pointillig-style, rather like the
visudization analysis of many data sources. The
cadence and patterns of email can have a similar
in-the-aggregate value that is quite separate from
their value as documentation.

Thisis afar richer paette of information than
that of key performance indicators, though KPIs
can be very vauable for measuring specific goals.
The more complete palette of information pro-
vides a far more detailed view of operations than
that found in well-massaged internal reports that
pass up and down the hierarchy of business.
Andysis of both structured and unstructured infor-
mation offers the opportunity to increase the
trangparency of organizations, so that those in it
are not condrained to the outlook of ther
immediate environment. Such transparency can

be incredibly powerful.

It can also be digtracting. One must remember
that democracy, in the short term, is not the most
efficient way of addressng a task. To anyone
looking for a particular and verifiable piece of
information, the current mania for the wisdom of
the crowds can be, at times, frustrating as well as
enlightening. Take a look at the kinds of infor-
mation your organization generates and figure out
when you need one version of the truth and where
you want rich corroborative enhancement of a
complex stuation. The results will guide your
strategy for getting value out of all you business
information.

Leveraging Granularities

This aggregating into chunks or dissecting
into piece partsis a basic way humans learn about
things. When working with information, we have
described how, with structured information, we
often drill down to find out more, while with
unstructured information, we often find more by
aggregating sources of information about a
particular event. Both these techniques inform the
srategy that can be used to use and reuse business
information well.

Drill Down Insights

The detalls of a dtuation may contradict
expected assumptions. Unexpected nuances may
enrich your view of what is happening, and let you
move beyond the kneejjerk reactions based on
preconceptions. Thisiswhy you do anaysis.

Drill down can aso expose unexpected areas
of congruence between ogtensibly dissmilar
dtuations.  Such unanticipated congruencies may
offer opportunities for optimization — be this in
sharing processes or in scheduling asynchronous
processes around each other.

High Level Realizations

Amassing information and looking &t it a a
higher level of abdtraction adso has benefits.
Instances become part of larger patterns. You
may find that operational difficulties are not pecu-
liar to a particular Stuation but may be part of a
larger pettern that is amenable to change a
different action points than the loca stuation
would indicate. An example of this is tracking
information. It can be used a one granularity to
tell a customer where a package is, and at a higher
granularity to optimize deployment of delivery
vehicles.

Mash-together Revelations
Recently, mash-ups of multiple sources of
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information have been shown to reved new in-
sghts. Now, matching business data with mapsis
very popular. Thisisadata enhancement —it adds
standard information to expose information in a
way that is easier to use, or show new patterns.
Geographic locations do not change. There is
some granularity to them (counties, states, and
provinces, countries). These coarser granularities
are subject to change, but not usudly in a time
frame that will affect business tactics. The most
valuable mash-ups come from aggregation of red-
time, rapidly changing data. Think of trading
desks or logigics, where feeds of information
drive time-senditive decison-making. Of course,
aggregating RSS feeds from public sources do not
involve the security ramifications that might come
from mashing up sengitive business data.

The Domain of Relevance

Mogt of business information is specific to a
line of business or a process. There is a need for
confidentidity that congtraints its use beyond its
originating domain, and a need for its destruction
at the end of its mandated retention period. For
the most part, reuse of thisdatais limited to itsuse
as documentation of a business activity. Sub-
sequently, analysis of it in processwide chunks
can determine how to hone existing processes, or
refocus them on new markets.

Two Valuable Tools: Classification
and Indexing

Classfication and indexing are two comple-
mentary tools that give you the knowledge about
your information that will help you use it appro-
priately. Indexing is a data—centric data tool.
Databases have long used indexing to support
analysis of structured data.  Now, indexing en-
gines can anayze the file system path and even the
text of unstructured data to derive the appropriate
index terms that will make the appropriate infor-
mation more findable.

Classfication is a usage/luser—focused tool.
Classfication assigns categories into which things
are sorted. The categories will depend on the goa
of the exercise. If it is to determine retention
periods, the categories will be different than if itis
to determine corporate risk. Classfication is a
way to determine what media information should
be stored on, based on how quickly it must be
retrieved. We use classification-style skills every
time we plan a project or avacation.

Indexing tells you what you have. Classifi-
cation then lets you determine what should be
done with it. Of course, there are many stake-

holders that want to do different things with
information. No one party knows what is best for
all parties. This may be why adding classification
and indexing can seem to produce more confusion
than clarity.

How to Get Started

When consdering data strategies for chronic
use of business data, it is tempting to start small.
However, the long run is better served by sur-
veying dl of the kinds of information you have to
work with. Some sources of information have
sdf-evident and often limited value, like that
derived from instruments. For more motley
sources like e-mail, classification and indexing can
give an organization a generd handle of the
character and extent of its business information.
Most business information will be of limited or
trangtory interest.

Start with Pain and ROI

Look for a problem begging to be solved-one
that demands broader use of business information.
This may be a specific customer—facing problem
that spans business units or a potential merger that
would have complex effects on both organi-
zations. In dl cases, look for measurability of
success, for busness vaue beyond ROI, and
some cor porate champion to whom that successis
important — someone who will push for com-
pletion when the project gets hard. Where will
resolving the problem give the most bang for the
buck? Get your early experience here, for the
benefits of solving the problem, and the experi-
ence of how you did it, are good ambassadors to
help expand the process.

Think about organizational semantics as
well as data semantics

Classfy the relevant stakeholders by their in-
formation needs, and the relevant business infor-
mation sources by its role (operationa effective-
ness or s vendable asset?) and its risk (what kinds
of controls must be imposed?). Model how busi-
ness access for reuse process will work.

Sdesfolk have different needs for information
than product development or oversight commit-
tees. Each will have a good idea of what they
need to do their job better, and aso what they need
to anticipate how their job may change. Modeling
the requirements of your users can help determine
the elements of your solution.

Create opt-in communities to test new uses for
business information from power users, and key
players in a process that is customer facing or
otherwise has high potentid. Use them to define
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what enhancements to metadata are needed to
accomplish the scope of what they want to do.
They, as business folk, should develop the justi-
fication that IT will need to fund the project.

Think about Granularity

Differentiate between looking for particular
data, looking for expertise, and looking for under-
gtanding. They are three different things. Looking
for an answer, particularly in a business context, is
avery granular activity. Your concern is that the
information is current and has not been tampered
with or transformed in any way. Looking for ex-
pertise maps more to aquery kind of list. Looking
for understanding is a still broader approach, often
using visudization of data as much asanalysis.

What needs to be done will also depend on
how business users want information delivered.
Asapush? Asadashboard? Asaderts? Or, asa
sandbox of resources with which to play? Many
people will want al of the above.

Prunethebulk of data that must be
addressed asis possible

In al this talk about reusing business infor-
mation in various ways, it is important to re-
member is that reuse is easiest of information that
is not relevant is identified and excluded. This
should be an iterative process.

Mogt information initiatives involve a place (a
geography) and atime (datarange). Thisistrue of
legd discovery, of due diligence, and of initiatives
to address new markets. Determination of the
relevant time and place can help exclude what is
not relevant. Teach users to qualify their desires
for information.

Model

Any solution involving disparate groups of
users using disparate data sources is most effici-
ently addressed by a modular or service-oriented
in nature. Users will want some kind of portal-
based dashboard where they can specify require-
ments and preferences — for these will change too
often to be run through IT. Datasourceswill have
needs for transformations and staging that are best
met by some kind of front-side information server
gppliance. A middle tier — the realm of opera
tional data stores and content management sys-
tems, each optimized for a subset of data— is often
useful. Such subsets could be product informa-
tion, educational and training materials — al cases
where completeness on as small ascale aspossble
isdesrable.

There is a data Side to the need for modeling
as well. Both relationa databases and content

management systems are presentation-oriented.
They are usudly on the receiving end of process,
not in a participative mode. The most effective
projects will not expect more out of the data
sructures than that for which they were designed.
They will develop processes to facilitate the data
use that seems, by turns, second nature or
impossi ble inappropriate, to many sharehol ders.

The emphasis of this middle tier capability is
also on composability and decomposability. Inthe
structured world, this is a matter of data sets and
drill downs. In unstructured, it is visudizations
and the various kinds of entity extraction and
andyss by which more information can be
derived. In the middle, there is a need for some
kind of arbitration to broker the data services that
are consumed by users — and to track usage and
charge back, when appropriate.

One then must think about the system archi-
tectures and data structures that will best support
what you want to do. System architectureswill be
a matter of response time and security. Data
sructures will be a matter of controls and self-
sufficiency. The latter is particularly important for
information that will be used by many organi-
zations or kept for a very long time. Of course,
what can be done depends on budget.

Conclusion

The information a business generates is one of
its greatest assets. This asset includes, not just the
information in its databases, or its emails, intd-
lectua property and contracts, but aso the opera-
tional evidence that is the hard evidence of how it
conducts business. To exclude any source of in-
formation as messy or mundane can be a com-
petitive mistake. Think more broadly of how you
use your organizationa information. Explore
which sources of information
can tell you what you need to
know. Implement the strategies
that will present the right infor-
mation to the right decison
makers at the right time. Plan
carefully to assure early success,
and your new business intdli-
gence will repay your efforts
handsomely.
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